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CHAPTER l. 

s'r. JAGO, IN TilE CAPE DE VEnDE ARCHIPELAGO. 

Roc,"" oj tll~ lowe4l ,eTle,.-A co/carum, sedimeillary depwit, willi T€Celll 
,hell8, ollared by Ihe ct.mlo.cl oj 8l1perillc"mbelli lav", its horizmltalily 
alld txlelll-S"b¥eqllenl tlo/come erllplioll8, arlJlJCi"led rcl~}' colcoreoWi 
mailer ill all eartlly and jibroWi jorm, 0.",1 ojle» enclosed williill tl16 
,cparal~ celt, o.j Ihe ,eorire-Alleiml and olliterated orifices of er"plioll 
of .malf .i:8--DijJiculty oj IracillK ore!' a bare pla"" Teemt 'Ireams oj 
lata-Inland hilt, of more ancient r;o/canic rock-Dec:omp<J&ed olitill£ ill 
large ma,u,-FekhpalM.: I'od, benealh I"e "PP" eryglalline btualtie 
"'ala-Uniform Jllnu:lllre and jorm oj Ihe mOTe ancient 1:olcame "Iii,
Form oj the talley, lIeaT the cooJlI-Crmglomerale 7Iow jorming on Ille 
uabead. 

TilE island of St. Jago extends ill 0. N.N.\V. and S.S.E. 
direction, thirty miles in length by about twelve in breadth. 
]\fy obsen'l1tions, made during two visits, were confined to 
the southern portion within the distallce of a few leagues 
from Porto Praya. The country viewed from the sea, prc-

rwn nli 
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@{'nts It \'aried outline: sUlooth conical hills of a redd i ~11 
colour (like ned Hill in the accompanying wood-cut),· and 
others less regular, flat-topped, and of a blackish colour (like 
A, D, C,) rise from successive, step-fonned plains of lava. 
At a distance, n eltain of mountains, many thousand feet in 
lleight, traverses the interior of the island. There is 110 

active volcano in S •. J ago, and only one in tIle group, 
namely at l~ogo. 'file i~land since king inhabited, Ims 1I0t 
sufrered from destructive earthquakes. 

The lowest rocks cxposed on the coast !lear Porto Praya, 
are highly crystalline and compact; they appear to be of 
ancient, submarine, volcanic origin; tln'y are unconformably 
co\'erctl by It thin, irregular, calcareous deposit, abounding 
with shells of alate tertiary period; and this again is capped 
hy It wide sheet of basaltic la"a, which has flowed in suc
ccssi,'e streams from the interior of the i~land, between the 
square-topped hills r!'larked A, D, C, &c. Still more recent 
streams of lava ha\'e been ernpted from the scaltered con("', 
SUell as HOO and Signal Post Hills. The uppcr sirota of the 
fKJuare-toppcd hills are intimately related in mineralogical 
compO!'ition, and in other respects, wilh tile lowest series of 
the coast-rocks, with which they seem to be continuOllS. 

Millt!rologjcol l/I'lCription of thl! rocks of tI~ lOfr.t!st ler~.f._ 
These rocks possess an extremely varying character; they 
consist of black, bl'Owl\ and gray, compact, basaltic bases, 
with numerous crystals of augite, hornblende, olivine, mica, 
and sometimcs glassy feldspar. A common vuriety is ulmost 
cntirely composed. of crystals of augitc with olirine. Mica, 
it is kllown, seldom occurs where augite abounds; nor pro
bably does the present case offer a real exception, for the 
mica (at least in my !Jest characterized specimen, in which 
one nooule of tllis mineral is nearly half an inch in length,) 
is as perfectly rounded liS a pebble in a conglomerate, and 

• The outline of tbe coast, tIle position of the villllges, ~treaml('18, 
nnd of mOl;t of the hills in this wood--cuf, are copied from the chart made 
on boanl H. M. S. Leven. Thesqunre topped hill!! (A, D, C, &e.) are 
I)ut in llIerdy by eye, to iIIl11nrnte my descrijltion. 



e .. ideluly bas lIot Ix>en crystallized in tile base, in which it i" 
now indOlled, but hall procet.'ded from the fusion of some 
rl't'-(,J:i~ting rock. These eOlllps.t'!t 18,'as alternate with tnR's, 
amygdaloids and wacke, and in soUle places with COIlrSC 
ronglolllcrate, Some of the argillacooull wacket are of a 
dark green colour, others, pale yellowish-green, and others 
nearly white; I was surprised to find that sollie of the 
lattcr H,rielie.'I, even where whitest, fused into 8 jet black 
enamel, whilst some of the green "arietiet affoniL"t1 only a 
pale~ray bead, Numerous dikes, consisting chiefly of highly 
compact augitic rocks, lind of gray nlllygdnioidul ,'ariet;c .. , 
intersect the llirata, which ha\'e in &everal places been di~lo
calNI with con~idcrahlc \"iolcooo, al1d tllrown illto highly
inclined VO"itiolis. One line of disturbance, ero"J;C1I the 
northern end of Quail Island, (all 61et in the bay of Porto 
Prays.) and can be followed to the maiuland. These dis
turbances took place before the depo,",itioll of the recent 
l!Cdimcntary bed; alld the surface, also, hnd pre\"iously been 
denuded to a great extent, as is shown by Illally truncutcd 
dikCll. 

Dtlcription. of the calcflftou.I dqxJlit m:aiyi1l!l tk furt
goi1lg tvHrollic rocob. - This t;:tratum is very eOllspicuou. 
from its "dlite colour, and from the extreme r<'gularily with 
whirh it 11l1lgt'!! ill a horizontal line for some ruilet along the 
«l8~t. It!! a,"crage height aboH~ the sea, measured from 
the uPIK'r line of jUlietioli with the IIlIperinctlmbcnt basaltic 
la\a, i~ about sixty feet; and its thickllcs.~, although "arying 
much from the inCfJualities of the underlying fOMlIation, may 
be estimated at about tl'lenty fect. It COn!;iSUi of C]uite white 
ealcarcQuII lIlatter, partly composed of orgunic debris, and 
paMly of a Hub~tance "hich may be aptly compared ill 
allpearance with mortar. Fragments of rock and pebbles 
are 5Cattcred throughout this bed, oftcn forming. especially 
in the lower l)art, a conglomcrate. Many of the fragments 
of rock are ",·wtewashed with a thin coating of calcarcQus 
matter. At Qllail bland, the caleareous deposit is replaced 
in ia lowest part by a soft, brown,cartllytuff, full ofTurritclllP; 

.2 
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tllis is con'l-ro by a b«1 of pebbl{'!l, pa!l~ing into !-nnllston(', 
allli mix('d with frngm('nts of ('Chini, claws of crnb~, and 
Mhells; thc oystcr shelb still adhering to thc rock on whirl! 
thcy grew. Numcrous wbite Wis appearing like pisolitic 
concretions, from the size of a walnut to that of an apple, nrc 
embedded in this lIcpoo;it; they usually have a !lmall pebblc 
in thl'ir centres. Although so likc concretions, a close 
examination convinced me that they W('TC Nulliponl', rctnilling 
thcir proper forms, bllt with their surfaces slighrly ubrndcd: 
these bodies (plants as they are 1I0W generally con~idcred to 
he), exbibit undcr a microscope of ordinary powcr, no 
tf8C('fl of organization in their intcrnal structure. Mr. 
George n. &werby bas been 80 good lUI to eumine the 
shells which I collooed: there are fourteen !lpeeics in Il 

sufficicntly perfcet condition for their C'liaracteMi to be made 
out wilh sollle degree of certninty, ami four which can be 
refcrred only to their genera. Of the fourteen 8ilCIIM, of 
\1!Jich a list is givcn ill the Appendix, elc¥cn are r('('ent 
@J>ccies; one, tllOugh undescribed, is perhaps identical with 
a species, which I found living ill the harbour of Porto 
Praya; the two rcmaining speci{'fJ are unknown, nnd ha,·c 
',een described by 1\[r, Sowcrby. Vntil the 811cll'l of thi~ 
Archipelago and of the neighbouring coasts are better known, 
it would be rash to assert that even th<"'C two latter shells 
are extinct, The number of spccics which certainly belong 
to existing kinds, althongh fe'll' ill number, are suffici('Tlt 
to show that tbe depol':it belongs to a late tertiary period, 
From its mineralogical character, fl'OUl tbe number and size 
of the embedded fragmcnts, and frolll the abundance of 
l'atellre, and other littoral sllells, it is eviJC'nt that tim whole 
Willi nccumualted in a ~llUlIow sca, ncar nn ancient coast-line. 

Effects produrtd b!l tM jlou:ing of ti't suptn'ncum~"t basaltic 
lava over tl/.C calcortulls dtpon't.-Th('9(' cffcct.8 are ,-cry cllrion~. 
'I'he calcareous matter is altered to tJle dcpth of about a foot 
h'uPIl.th the line of junction; and a most perfect g"radation 
ran be tracro, from loo,.;cly aggregated, slllall, particle,:; of 
"lIdls, corr<lllin('~ , nml Nnlliporre, into a rock, in whidl 
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not a trace of mcchanieal origin can be discovered, evell with 
a microscope. \Vhere the metamorphic c1lange has been 
grcat~t, two varieties occur. The first is a hard, compact. 
",-hite, fine grained rock, striped with a few parallel lines of 
black volcanic particlCfl, and resembling a sandstone, but 
",hieb, upon c1<he examination, is IICCIl to be crystallized 
throughout, with the c1eavagcs so perfcct that they call be 
readily measured by thc refleeting goniometcr. In specimcns, 
where thc ehangc has been Icss complete, whcn moi~tened 
and examined under a strong lens, the most interesting 
gradation can be traced, somc of the rounded particlell 
retaillillg their proper fonWl, and others insensibly melting 
into the granulo-cry"talline paste. The weathered surface 
of thi..! stone, as is 50 frequently the case with ordinary 
liwCIltonC!l, lk'<Sumcs a brick-red colour. 

The second metnmorphOflCd variety is likewise a hard rock, 
but without any crystalline structure. It consists of a white, 
opaque, compact, calcareous stone, thickly mottled with 
rounded, though irregular, spots of a soft. eartby, ochraccotls 
8ub~tanee. This earnlY matter is of a pale yeUowish-bro","u 
('olour, and appears to be a mixture of carbonate of lime 
with iron; it effcn'c:;c('tI with acids, is inftlsiblc, but blaekells 
under the blow-pipe, and ix..'Cowes mugnelic. The rounded 
form of the minute patehes of earthy substance, and tile steps 
ill the J>rogl"Cl'~ of their perf cd fonnutioll, which can 00 
followed in a ~uit of ~~imens, clcarly !!how that tlley are 
duc either to rome power of ag~tioll in the earthy 
particles among~t themscln'l!, or wore probaLly to a strong 
attraction between the atOins of the carbonate of lime, and 
consequently to the segregation of the earthy extl'flneou~ 

matter. I was mudl interc~ted by this filet, because I ha\'e 
onen 8CCn quartz roek .. (forill~tance, in the Falkland Islands, 
and in the lower ~iJllriall strata of the Stipcr-stollcs in 
Shrop~hirc), mouled in a prcci>'('ly analogous mannt'r, with 
little spots of a white, earthy ~ub~tan('C(earthy feldspar?); and 
th{'!;C roeiu!, there \\as good TCa:;OIl to ~uJlposc,llad undergonc 
the action of heat,-a view which thus l't.'Ceives confinnaliUIl. 

____________ ~ __ ~~~~of~ 
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This spottC(1 structure may possibly afford some indication 
in dislinguislling those formations of quartz, which owe their 
present structuro to igneous action, from those proouoed by 
the agency of water alone; 11 source of doubt, which J should 
thiuk from my owu experience, that most geologists, when 
examining arenaceo-quartzose districts, must have experi
enced. 

The lowest and most scoriaceous part of the lava, in rolling 
over the sedimentary uepoffit at the bottom of the sea, has 
caught up large quantities of calcareous matter, which now 
fOI·ms a snow-white, highly crystllllinc, basis to a breccia, in
eluding small pieces of black, glossy scorire. A little above 
this, where the lime is less abUlldant, and the lava morc COIll

pact, numerous little balls, composed of spicula of calcareous 
spar, radiating from COUlmou centres, occupy the interstices. 
In one part of Qnail Island, the lime has thus been crystal
lized by the heat of the superincumbent lava, where it is 
only thirteen feet in thickness; nor had the lava been 
originally thicker, and since reduced by degradation, as 
could be tolt! from the degree of cellularity of its snrface. 
I have already observed that the sea must have been shallow 
in which the calcareous deposit was IlecUlnnlated. In this 
case, therefore, the carbonic acid gas has been retained 
under Il pressure, insignificant compared with that (a column 
of water, 1708 feet in height) originally supposed by Sir 
James Hall to be requisite for this end: but since his ex
periments, it has been discovered that pressure has less to do 
with t.he retention of carLonic acid gas, than the nature 
of the circumjacent atmosphere; and hence, as is stated to 
be t11e case by Mr. Faraday,'" musses of limestone arc some
times fused. and crystuUized even in common lime-kilns. 
Cal"l>onatc of lime can be heated to almost allY degree, 

• I nfll much indeLled to Mr. E. W. Dmyiey in having given me the 
following rercrcneeslo )l8.pers 011 this subject: FaMulay, ill the Edin
burgh New l'hil080phicni Journnl, yolo xv. p. 398; Gay I.uunc, in 
Annaics de Chern. ell'hys. lonl.lxiii. p.21!},trnnslnled in the Londoll 
lind Edinburgh l'hil06ophical Magazine, vo\. x. p. 496. 
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according to Faraday, in an atmosphere of carbonic acid gas, 
without being decomposed; and Gay Lussac found tiJut 
fragments of limestone, placed in a tube and heated to a 
degree, not sufficient by itself to cause their decomposition, 
yet immediately c,"oh"ed their carbonic acid, when a stream 
of commOIl air or steam was passed over timID: Gay Lussnc 
attributes this to the mcc111mical displacement of the nascent 
carbonic acid gas. The cuJCUI'COUS matte!' beneath the lava, 
ltnd especially that formiJlg tllC crystalline spicula between 
the interstices of the scorire, although heated in an atmosphere 
probably com)lOSCd chiefly of steam, could not have been 
subjectcti tq the effects of a pas .. ing stl'eam; and hence it is, 
perhaps, that they ha\"e retained their carbonic acid, Ulldcr a 
tllllflll amount of pressure. 

T he fragments of scoriro, embedded in the crystallille 
culcul'cous basis, nrc of a jct black colour, with a glossy 
fracture like pitchstone. Their surfaces, however, are coated 
with tL layer of tL reddish-orange, translucent lIubstancc, which 
~an casily be scratch(.'<i with a knife; hence they uppcar as it' 
overlaid by a thin layer of ros.in. Some of the smu\Jer 
fragments are pnrtially changed throughout into this sub
stance: a ehangewhieh appearsquitc difl'crent from ordinary 
(lecoillposition. At the Galapagos Al'cllipclngo (as will be 
d(>!;cribed in a future chapter,) great beds are formed of 
volcanie ashes and pnrticlcs of scoriro, which havc undergone 
1\ closely similar change. 

Tile txtent and IlOrbmtalify of the cau:arfflUJ strntum.-'l'he 
nppcr line of surfnce of the calcareolls stratum, which is so 
conspicuous fl'om being quitc white and so nearly hori_ 
zontal, ranges for miles along the consl, at tlw height of 
about sixty feet above the !!Ca. The shoot of basalt, by 
which it is capped, is on an al'ernge eighty feet in thickness. 
Westward of Porto Praya beyond Red Hill, tIle white stra
tum with the superincllmbent basalt is covered up by more 
rccent streams. Northward of Signal Post Hill, leonid 
follow it with my eye, trending aWRy for sevcralmiles along 
tIle sca cliffs. The distance thus ob!lervcd is about sevcn 
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miles j but 1 cannot doubt from its regularity, that it extends 
much further. In ROme ravines at right angles to the coast, 
it is seen gently dipping towards the sea, probably with the 
same inclination as when deposited round the ancient shores 
of the island. I found only one inland section, namC'ly, at the 
base of the hill marked A, where, at the height of some 
hundred fret, this bOO WM exposed; it llere re~tcd on the 
usual compact augitic rock associated with wackC', and was 
cO\'ercd by the wide-spread sheet of modern basaltic luva. 
Some exceptions occur to the horizontality of the white 
stratUlll: at Quaillsland, its upper surface is only forty fect 
above the le,·el of the sea j here also the capping of lava is 
only between tweh'e aud fifteen feet in thickllC!!s j 011 the 
other hand, at tlle N .E. side of Porto Praya harbour, the 
calcarC()us stratum, as well M the rock on which it rests, 
attain a height above the average le"el: the inequality of 
level in these two eascs is not, as J belie,·e, owing to unequal 
elevation, but to origiual irregularities at the bottom of the 
sea. Of this fact, at Quail Islnml, there was cleur evidence 
in the calcareous deposit being in one part of much greater 
tban the average thickness, and in another part being entirely 
absent; in this latter case, the modem basaltic InnIS restct.l 
directly on tbose of wore ancient origin. 

Under Signal Post Hill, the white strntum dips into the 
sea in a remarkable manner. This llill is conical, 450 feet in 
height, and retl.lins some traces ofha\'ing had a crnterifonn 
suuctllrej it is composed chiefly of matter erupted l>Ol'teriorly 
to the c1e,'ation of the great ba.~altic plain, hut partly of 
lal'a of apparently submarine origin and of eon~iuernble 
antiquity. The Burroumling plain, M well as the eastern 
flank of this llill, h1l"e been worn into BIcep prC'cipieC'SI, ovcr
Il8llging the sea, In the~e pr('('ipiC('~, the while calcareous 
stratulD Illny Le sccn, at the height of about 70 feet abo,'e 
the beach, rUllliing for sOllle miles ooth northward alld 
southward of tile hill, in a linc appearing to be perfectly 
horizontal: bllt for a ~I)a(.oc of a quarter of a mile directly 
under the hill, it dips into the SCIl Bnd disappears. On the 
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south side the dip i.!! gradual, on Ute north side it is more 
abrupt, as is shown in the woodcut. As neither the cal-

No.2. 
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careou.!! stratum, nor the superincumbent basaltic lalla (as 
far all the latter can be distinguished from the more modern 
ej(>('tioll.!!), appear to thicken as they dip, I infer that tllcse 
"trata were 1I0t originally accumulated in a trough, the centre 
of which afterwards became a point of eruption; but that 
tht·y hlwe subsequently been disturbed and bent. "'e Illay 
suppO<;l(! either that Signal Post Hill subsided after its elevation 
with the ~urrounding country, or tllat it lIever was uplifted 
to the same height with it. This latter seems to me the 
most probable alternative, for during the slow and cquable 
c1e"ation of this portion of the island, the subtcmmean 
motive power, from e,.pending part of its forcc, in rcpeatedly 
erupting "ol('nnie matter from beneath this point, would, it 
i~ likcly, have I~s force to uplift it. SOlllething of the same 
kind H~cms to have occurred IIcar ned Hill, for when traeing 
ul)wanl~ the naked streams of la"a from Iiear Porto Praya 
toward~ the interior of the island, I was strongly indnced to 
~uspcct, that since the la\a had flowed, the dope of thc land 
had been sliglltly modified, either by a small sul}!'iJence neur 
ned HiIl,or by that portion of the plain having bcen uplifted 
to a Icss height during the c1e\'lltion oftlle whole area. 

Tht! ba.altic lava, 'IIJNrincumhelil on the calCartoll1 Jq)(Jlil. _ 
'('Ilis hl,'a is of a pale gray colour, fUl'illg into a blackennmcl; 
its fracture is rather earthy nnd concretionary; it contains 
olivine ill 811\all grains. 'l'he central )Jarts of the mnss are 
cOlllpact, or at most crCllulated with a few minute cavities, 
and arc onen eoluillnar. At Quail Island this structure was 
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RSSnm()(l in a striking manner; the lava in one part being 
divided into horizolltallaminre, which became in another part 
split by vertical fissures into five-sided platcs; and these again, 
being piled on each other, inscnsibly became soldered together, 
forming fine symmetrical columus. The lower surface of the 
lava is visicuiar, but sometimes only to the thickness of a few 
inches; the upper surface, which is likewise vesicular, is 
divided into balls, frequently as much as thrt!c ft"et ill 
diameter, made up of conccJltric layers. Tile mas8 is eOIll
posed of 1IIore than olle stream; its total thickness being, 011 

nn average, about eighty feet: the lower portion has cer
tainly Rowed beneath the sea, and Jlrobably likewise the 
upper portion. The chief part of tills lava has flowed frolll 
the central distrieis, between the hills marked A, D, C, &e. in 
the woodcut-map. The surface of tIle country, near the 
coast, is level and barren; towards the interior, tlle land 
rises by successive terraeC", of which four, when viewed from 
a di~tauce, could be distinctly counted. 

Volcanic n-UptiOliI ,ubuquent to tht tlevatioll of the Coali
land; tht eyetetl matter ouOCl'aud with earth!! lin't.-Thcse 
reeent lavas have proceeded from those scaitered, oonicaI, 
reddish.coloured hills, which rise abruptly from the plain. 
country ncar dIe coast. I ascended some of them, but will 
describe only one, namely, Red lIill, which may servc as a 
type of its class, and is remarkable in SOfie especial respects. 
lts height is about 600 feet; it is oomposed of bright red, 
highly scoriaC(!()us rock of a basaltic nature; on one side of 
its summit there is a hollow, probably the last rcmnant of a 
crater. Several of the other hills of this dass, judging from 
their external forms, are surmounted by much more pcrft..'Ct 
craters. "'hen sailing along tIle eOnllt, it was evidcnt that a 
considerable body of lava had flowcd from Red lIill, over a 
line of cliff about 120 feet in height, into the sea: this lille of 
c1ifl:' is continuous with that formillg the coast, and bounding 
the plain on both sides of this hill; these streams, therefore, 
were enlptcd, after the formation of the coast.c1iffs, from Ued 
llill, when it must have stood, as it now docs, ahlll'c the 
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le\'el of the sea. This conclusion accords with the higllly 
scoriaccous condition of all the rock on it, appearing to be 
of subaerial formation; and this is important, as there are 
some beds of calcareous matter neal' its summit, which might, 
at a hasty glance, have been mistaken for a submarine de
posit. These beds consist of white, earthy, carbonate of 
lime, extremcly friable, so as to bc crushed with the least 
pressure j the most compact specimens not resisting the 
strength of the fingers. Some of the masses Rre as white as 
quick-lime, and appear absolutely pure j but on examining 
them with a lens, minute }Jarticies of scorim can always be 
seell, and I could find none which, when dissolved in acids, 
did not leave a residue of this nature. It is, moreover, diffi
cult to find a particle of the lime which does not chaJlge 
colour nnder the blowpipe, most of thenl even becoming 
glazed. The scoriaccous fragments and the calcareouS' 
matter are associated in the most irregular lUanneI', some
times in obscure beUs, but more generally as a confused 
breccia, the lime in somc parts and tIle seorire in othOl'S 
being most- abundant. Sir H. De Ill. Beclle has been so kind 
lUi to have some of the purest specimens analyzed, wiul a 
view to discover, considering their volcunic origin, whether 
they contained llluch magllesia; but only a small portion 
was found, such as is present in most limcstones. 

Fragments of tIm scorire embedded in tlH~ calcareous mass, 
when broken, exhibit many of their cells lined and partly 
filled with a white, delicate, excessively fragile, moss-like, or 
ratherconferva-like, reticulation of carbonate of lime. These 
fibres, examined untler a lens of one-tenth of an inch focal 
distance, appeal' cylindrical j they are rather above the n'1r1J 
of au inch in diameter; they arc either simply branched, or 
illore commonly united into an irregular mass of net-work, 
with tIle meshes of very une(]ual sizes and of unequal num· 
bel'S of sides. Some of the fibres are thickly covered with 
extremely minute spicula, occasionally aggregated into little 
tufts j and hence they have a hairy appearance. These 
spicula are of the same diameter throughout tlJCir length j 

I W rk f 
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they are eMily detached, so that the objcct-gla5ll of the 
microscope sooo becomes scattered over with them. 'Vithin 
the cells of many fragments of the !Codre, the lime exhibits 
this fibrous structure, but generally in n less perfect degree. 
These cells do not appear to be connected with one D.IIother. 
There cun be no doubt, as will presently be shown, t11at the 
lime was erupted, mingled with the lava ill its fluid state; 
and tllcrcfore I have thought it worth while to describe 
minutely tllis curious fibrous structure, of which I know 
nothing analogous. From the earthy conditiou of the 
fibres, this structure does 1I0t appear to be related to crys
tallization. 

Other fragments of the scoriaceous rock from this hill, 
when broken, nre often seen marked with short and irre
gular white streaks, Wllich nrc owing to a row of scpnrate 
cells being partly, or quite, filled -with white calcareous 
powder, This structure immediately reminded me of the ap
pearance in badly kneaded dough, of balls and dmwn-out 
streaks of flour, which have remaiued unmixed with the 
paste; and I can Dot doubt that s.mall masses of tile lime, 
in the salllc manner remaining unmixed with the fluid lava, 
hlLve been drlLwll out, when the whole was iIt motion. 
I carefully examined, by trituration and solution in acids, 
pil!CCS of the scorire, taken from within half-an-inch of those 
cells whieh were filled with the calcareous powder, and they 
did not contnin an atom of fl'CC lime, It is obl'ious tlmt the 
lava and lime have on a large scale been very imperfeeLly 
mingled; and where small portions of the lime have been 
entangled within a piece of the viscid lava, the cause of their 
now occupying, in the form of a powder or of a fibrous reti
culation, the vesicular cllvitic~, is, I think, evidently due to 
the confined gases hal'ing most readily cxpanded at ,the 
points, where the incoherent lime rendered the lavo. less 
adhesive. 

A mile ClUltward of the town of Pruya, there is a steep-sided 
gorge, about 150 yards ill width, cutting ulfough the basaltic 
plain nnd underlying illJds, but since filled up by a stream of 
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more modern lava. This lava is dark gray, and in most 
plLrts compact and rudely columnar; but at II. little distance 
from tile coast, it includes in an in'eguinl' mnruler, II. brec
ciated mass of red scorim mingled with a considerable quan
tity of white, friable, and in sOlDe parts, nearly pure earthy 
lime, like that on thc summit of Red l!ill. This lava, with 
its entangled lime, has certainly Howed in the fOl1Jj of II. 

regular stream; and, jndging from the slmpe of tile gorge, 
towards which the drainage of the country (fceble though it 
now be) still is directed, and from tile appearance of the bed 
of loose water-wol'll blocks with dleir interstices unfilled, 
like those in the bed of a torrcnt, on which the lava rests, 
we may conclude that the stream was of subaerial origin. I 
was unable to trace it to its sonrce, but, from its direction, it 
f'('emoo to have come from Signal Post Hill, distant one 
mile and a quarter, which, like Red Hill, l1ns been a point of 
emption subsequel1!ly to tlle elevation of the great basaltic 
plain. It accords with this view, that I found on Signal 
Po~t Hill, a mass of earthy, calcareous matter of the samc 
nature, mingled with scorire. I may bere obscrve that part of 
tlae calcareous mattcr forming the llOrizontal sedimentary 
hed, especially the finer matter with which the embedded 
fragments of rock arc whitewashed, has probably been de
ri\'ed from similar \'olcanie cl'Uptions, as well as fi'om tritu
rated organic remains: the underlying, ancicnt, crystalline 
rocks, also, are associated with much carbonate of lime, 
filling amygdaloidal ca"ities, and formiug irregular masses, 
the nature of which latter I was wlable to understand. 

Considering the abundance of earthy lime near tIle sum
mit of Red Hill, a volcanic ('one 600 feet in height, of sub
It(;rial gl'owth,-eollRidel'ing the intimate manner in wllid! 

. minute particles and large masses of scori::e are embedded in 
the masses of nearly pure linle, alld 011 the other lmnd, the 
manner in which small kernels and streaks of tJle ('ulcareou$ 
]lowder are included in solid pieces of the sconre,-collsider
ing, also, the similar occurrence of lime and scorire within a 
stream of lava, also supposed, with good reason, to have 
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been of modeMl subaerial origin, and to have flowed from II. 

hill, wilcre earthy lime also occurs: I think, collsidering 
these filets, there can be 110 doubt that the lime has heen 
erupted, mingled with the molten lava. J am Dot aware 
that IUlY similar case has been described: it apl>ears to me 811 
interesting one, inasmuch as most geologists must hrwc spe
(mint.ed on the probable effects of a volcanic foous, bursting 
through deep-seated beds of dilferent mineralogical compo
sition. The great abundancc of free silex in the trachytes of 
some countries (as descnbed by Bendallt in Hungary, and 
by P. Scrope in the Pallta Islands), perhaps soh'es the cn
quiry with respect to deep-scated beds of quartz; and we 
probably here see it answered, where the volcanic action hM 
invaded Hubjaeent masses of limcstone. One is naturally led 
to conjecture, in what state the now earthy carbonate of lime 
existed, when ejected with the intenscly heated lava: from 
the extreme rellularity of the BCoriro on Red Hill, tho prcs
/juro oallllot have beell great, and os most volcanic eruJltions 
ore accompanied by the emission of large quantities of stellm 
and other gases, we here have the mOilt favourable conditions, 
aeconling to the view!! at prcscnt entertained by chemists, for 
the cXJlul~ion of the etlTbonic acid.- Has the slow re-ab
sorption of this gas. it may be asked, gi,'en to the lime in the 
cells of tIle Inva, that peculiar fibrous structure, like tlmt of 
Rn efflorescing solt? Finally, I lllay remark on the great 
contrllSt in appearance between this carthy lime, wllich must 
have t.ccn heated in 0. frcc atmosphere of steam and other 
gases, with the white, crystalline, calcareous spar, proonced 

• Whilst deep beneath the surface, the cntbonate of lime 1\'''', I 
presume, in fI liuid ltate. Hutton, it il known, thought that aU amyg
daloidt wne produced by droll' of Il'olten limestone floating in the 
1TIIp, like oil in water: thi. no doubt ill erroneoll5,but if the matter 
forming the IlUmmit of Red Hill had been cooled under the lllU!iUre of 
8 modeT'flteiy deep sea, or .... ithin the w811, of 8. dib, we lihould, in all 
llrobability, ha\'e had a trnp rock lLMOCil1ted with large 1l1lI58et1 or com_ 
pact, crystalline, calcareous allar, wbich, according to the vicw! tonter. 
mined by many geologia!., would ha,'c bt'ton l\'ronglyaltributed tOlub
lequClltinfiltT'fltion. 
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by a single thin shcct of lava (as at Quail Island) rolling 
over similar earthy lime and the debris of organic remains, 
at the bottom of a !'<hallow sea. 

Sigrwl POll Hill.-This hill has already been several times 
mentioned, especially with reference to the remarkable 
manlier in ~·hieh the white calcarcous stratum, in ollier parts 
110 horiwntal, ( \Vood~ut, No.2.) dips under it into the sea. 
It has a broad summit, with obscure traces of a crateriform 
"tructure, and iii comJlO!>Cd of basaltic rocks,- some compact, 
othen highly cellular, with inclined beds of loose scorire, 
of which some arc associated with earthy lime. Like]led 
Hill it hv been the lI()urce of eruptions, subsequently to UlC 
~Ievation of the "urrounding basaltic plain; but unlike that 
bill, it hu undergone considerable denudation, and has !Jeen 
tbe teat of ,·olcanic action at a remote period, when beneath 
the 1('8. I judge of this latter circuUlstance from finding on 
itfl inland flank, the last remnants of thrcc small point>! of 
cmlltion. These poiuttl are composed of glOb~y scorire, 
remented by cry~tallille calcareous spar, exactly like the 
great ~ublllarine calcareous depo5it, where the heated 
lava ba'\ rolled o\·er it: their demoli!lhed state can, 1 
think, he explninetl only by the denuding action of the 
,..UN of the !'Ca. I Wag guided to the fint orifi('e by ob
&eniug a "heet of lava, about 200 yards squar£>, with st{'('pi~h 
aidell, Imperimpo>'i'il on th!' bn-<;aitic plaiu, with no adjoining 
hilhX'k, ~ hence it could ha\"e hccn !,fuptcd; and the oilly 
tnlt'e of a cratef which] was able to discover, consisted of 
lOUIe inclined beds of scorire at one of its cornen!. At the 
distance of 6fiy yards from a second level-topped pa.teh of 

• Of thl'1le, (,me common variely iI rcmlukable for being full of amall 
fragments of a dark jaaper-rcd ellrthy minCI'lII, which, when exsminl"d 
(1In!fully, ahon an inlli~lincL deav~ge i the little 'mgmenl! an! elon
gaiN in form, nre eol1, are magnetic before nnll aflel being hent.ed, and 
(uae with difficulty into II dull enamel. This mineral i, e,·idently closely 
relatl"d to the oxides of iron, but I cannot a&certain what it exactly is. 
The rock containing thi' minem!, il crenulnled with Imllll II.Dgullll 
Q\itiee, which fill' lined aud filled "'ilh yellowiah crYltab of Cllrbonate 
or lime. 
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lava, bllt of much smaller size, I found an irregular circular 
group of masses of cemented, scoriaccolls breccia, aoout 
m feet in height, which doubt1ess had once formed the point 
of eruption. TIle third orifice is now marked only by an 
irreglliar circle of celllented scorite, about four yards ill 
diameter. and rising in its highest point scarcely three fcct 
above the level of the plain, the surfnce of which, close all 
round, exhibits its usual appearance: here we hu,'c a hori
zontal basal . section of a volcanic spiracle, which, together 
with all its ejected muiter, hItS been olmost totally oblitcratod. 

The stream of lava, wllich flUs the narrow gorge. east
ward of the town of Pruyn, judging from its course, seems, 
8.!1 before remarked, to have come from Signal Post lIiU, 
and to have flowed over the plain, after its elevation; the 
same observation applies to a stream, (possibly part of the 
same one,) capping the sca cliffs, a littlc eastward of the 
gorge. 'VllCn I endcavoured to follow these streams over 
tile stony level plain, which is almost destitute of soil and 
vegetation, I was much surprised to find, tllat although 
composed of hard basaltic mattcr, and not having been 
exposed to marine denudation, all distinct traces of tllem soon 
became utterly lost. Dut I have since observed at tho Gala
pagos Archipelago, that it is often impossible to follow e,'cll 
great deluges of quite recent lava across older streams, exeelJt 
by the size of the bushes growing on them, or by the COIU

parative states of glossiness of their Bwfaecs, - characters 
which a short lapse of time would be sufficient quite to 
obscure. I may remark, tbat in IL le"cl country, with a dry 
climate, and with the wind blowing always in one direction, 
(a.s at the Cape de Vcrde Archipclago,) the efFects of atmo
spheric degradation is probably much greater than would at 
first be expected j for soil in this case aceumulates only in 

• The aide. or this gorge, ""herc the upper baaaitie stratum ;a inter
aeded, are almost perpendicular. The lava., which has aince fill~d it 
up, ia attaehed to these aides, almost lIS firmly R5 a dike il to ill waHl!. 
In most Curl, where altream or lava haa flowed down a "alley, it ;1 
bounded on eMil side by loose ~eoriaceoua mll.Mte. 
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a few protl!Cted hollows, and being blown in one directioll. it is 
always travelling towards the sea in the form of the finest 
du~t. leaving the surface of the rocks bare, and exposed to 
lh{' full dfcets of renewed meteoric nctioll. 

Tnland llill.~ oj more al/cient volcallic rods.-These hills are 
laid down by eye, and marked 8S A, B, C, &c., in the wood~ 
cut-map. They are related ill mineralogical composition, 
and are probably directly continuous with the lowest rocks 
exposed on the coast. These hills, "iewed from a distance, 
appear 88 if they bad ollce fOfmed part of un irregular table
land, and from their cOITcsponding structure and composition 
this probably has bcellthecnsc. They have flat,slightlyinclincd 
summits, and arc, on an a,'cragc, nbout600 feet in height; they 
prc~ent tllcir steepest slope towards tile interior of the island, 
from which point they radiate outwards, and lire separated 
from each other by broad and deep valleys, through which 
the great streams of lava, forming the coast-plains, have 
de...;;ccndcd. Their inlier and steeper cscarpements are 
rangcd in an irregular curve, which rudely follows the lille 
of the shore, two or three miles inland from it. I ascended 
a few of these hills, and from others, which 1 was able to 
examine with a telescope, 1 obtained specimellS, through 
the kindness of Mr. Kent, the assistant-surgeon of the 
BMgle, although by these means I am acquainted with only 
a. part of the range, fi\'e or six miles ill lellgth; yet I 
scarccly Ilcsit8te, from their wliform structure, to affirm, 
tl18t they arc parts of one great formation, stretching round 
much of tIle circumference of the island. 

The ullper and lower strata of these hills differ greatly in 
composition. 'fhe upper are basaltic, generally compact, 
but sometimes scoriaccous and amygdaloidaJ, with associated 
masses of wacke: where the basalt is com'pact, it is either 
fine-grained or vcry coarsely crystallized; in the latter case 
it passes into an augitic rock, containing much olivine; the 
olivine is either colourless, or of the usual yellow and dull 
rcddi~h ahadeB. On some of thc hills, beds of calcareous 
matter, both in an earthy and in a crystalline form, including 
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fragments of glossy ICOrite, arc RS!IOC!iatro with the bAsaltic 
strata. The<le I!trata difter from the stream. of ba!lahic lam 
fonning tlle coast-plains, only in being more eompaet, Bnd in 
the crystals of augite, and in the grains of oli"ine being of 
much greater size i-character!! "hieh, togetller with the 
appearance of the a<:!IOCiated calcareous beds, induce me 10 

believe that they are of submarine fonllstioll. 
Some con idcrable mauetl of wacke, which are aMOeialro 

with these basa1tie strata, 8nd whirl! likewise OCCIII' ill the 
Imsal fi(>rieti 011 the CO&.i!t, efipecially at Quail bland, are 
curiou.. They oonsUrt. of. pale yclloll-1!>h-grccn argillaceouJI 
lIubstance. of & crumLiing texture when dry, but IIlletuOUI! 
lI'hen moillt: ill its Jlurest form, it is of a benutifu l green tint, 
""illl translucent cdgCil, and occuionaUy with obscure traces 
of an original deange. Under tbe blowpipe it fuses ,"cry 
readily into a dark gray, aud I!Ometimes even black bead, 
which is lightly magnetic. From the!OC character'll, I Ila
tu",Uy thought that it Willi onc of the pale Bpedes dccolll
IlOiICd, of the genus a ugite ;-8 conciuBiOIl BUIlI)()r1ed by the 
unaltered rock being full of largc llellarate crystals of black 
augite, and of ballJj and irregular ~treab of dark gray 
augitie rock. A" the basa1t onlinarily ooru;u;u of augite, 
and of olivine oRen tanli'!hed and of a dull red colour, I waB 
led to examine the stages of dccoinp06ition of this latter 
mineral, and I found, to my surprille, that 1 could trace 
a nearly perfect gradation from unaltered oli,'ine to the 
grt'en wacke. Part of the same grain under the blowpipe 
would in fIOllle instances behave like oli,-ine, its colour being 
only lightly changed, and part would give a bhl.ck magnetic 
bead. H ence I can ha"e 110 doubt that the grct'nish wacke 
originally existro as oli,-ine; but great chemical challgetl 
must havc Jx>ell e8"~ted during ule act of decomposition, 
tbUB to hue altered a ,-ery banI, transpAl'ent. infWlible 
mineral, into a lOR, uncttlOUII. easily melted, argillaoootlB 
Bubstance.· 

• D' AlIbuillOft, Tnit~ de GlogoIM;ie (tom. ii. P. (169). IDe:ntio.., on 
the authority of M. Marcel de Serru, _ of J1'ffJI tarth near loIoot-
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The hasal !ltrata of these hills. os well as some neighbour

ing.!K'jlllr8tl", bare, rOWlded hillocks, consist of compact, fine
grained, non-crystalline (or so slightly as scarcely to be 
IlerCeptible,) ferruginous fcldspathic roeks, and generally in 
a state of semi-decomposition. Their fmcture is exceedingly 
irregular, nnd splintery j yet smull fragments urc often vcry 
1011gb. They contain much ferruginous matter, either in the 
form of minute grains with a metallic lustre, or of brown 
hair-like t1U'Cads j the rock in tl1i9 latter case assuming a 
pc;eutio-brccciatcd structure. These rocks sometimes contain 
mira sud veillll of agate. Their rusty brown or yellowish 
colour jg partly due to the oxides of iron, but cwefly to 
innumerable, microscopically minute, black specks, which, 
when a fragment is heated, arc easily fused, and evidently 
arc f'ith('r hornblende or augite. These rocks, therefore, 
although nt first appearing like haked clay or some nlterw 
IK'dimcntary deposit, contain all the essential ingredients of 
trachyte; froUI which they differ only in not being harsh, 
and ill not containing crystals of glassy feldspar. As is so 
oRen the ('QSC witll traehytie formation, no stratification 
is here apparent. A person would not J'eadily belic\'e 
that thClie rocks could have flowed as lava; yet at St. 
Helena. there are well characterized streams (as will be 
de8rribed in an ensuing chapter) of nearly similar com
position. Amidst the hillocks composed of these rocks, 
I found in three places. smooth conical hills of phonolite, 

p~lIier, which are supposed to be due to the decomposition of olivine. 
I do nol., however, find, that the action of this mineral under tlle blow
pipe beiug entirely altered, lIS it become, decomposed, baa been 
noticed; and the knowledge of this Cact i6 imporlanl,aa at first itap_ 
peanI highly improbable, that a hard, lra.n'parent, refractory mineral 
should be changed into a 110ft, easily-fused, clay, like this of St, Jag<!. 
I .hall hereafter describe a green lIuhsl&nce, forming tbreads within the 
celli of tome .. nicular basaltic roek.s in Van Diemen'sLand, which be_ 
have under the blo"'pipe like the green wa~ke of St, Jago, but itll 
occurrence in cylindrical threads, sho ... ·s it can not have resulted 
from the decomposition of olivine, R mineralal"'ays existing in the 
10rmofgrainsorcfystll19. 
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aboUllding with fine crystals of glassy feldspar, and with 
needles of hornblende. These eonCfl of phonolite, I believe. 
bear the same relation to the surrounding feldspathic stmtn, 
which some masses of coarsely crystallized augitic rock, in 
another part of the island, bear to the surrounding basalt, 
namcly, that both have been injected. The rocks of a 
fcJdspathic nature being anterior in origin to the basaltic 
strata, which cap thcm, as well as to the basaltic strcallls of 
the coast-plains, accords with the usual order of SUCCC&lioli 
of these two grand divisions of the volcanic series. 

The strata of Illost of these hills in the upper part, whcre 
alone the plaucs of dh-ision arc distinguishable, are inclined 
at a small angle from the interior of the wand towards the 
sea-coast. The inclination is not the same in each hill; ill 
that marked A it is less than in D, D, or E; in C tile strata 
are scarcely deflected from a horizontal plane, and in F (as 
fur as I could judge without ascending it) they are slightly 
inclined in a reverse direction, that is, inwards and towards 
the centre of the island. NotwithstlLnding these dift'cren(,'eB 
of inclination, their correspondence in enemal form, and in 
tlle composition both of their upper and lower pfLrts.-tllcir 
relath'e position in one curved line, with their steepest sides 
turned inwards,-all 8CC1ll to show that they originally 
formed pam of one platfonn; which platfonn, as before 
remarked, probably extended round a considerable portion 
of the circumference of the islund. The upper strata cer
tainly flowed as lava, and probably beneath the sea, as per
haps did the lower fcldspathie masses: hOl\- then come 
these strata to Iioid their prescnt position, and whence were 
they erupted 1 

In the oontre of the islund· therc are lofty mountains, 
• 1 laW very little of the inland pam of the island. Near the -rillage 

of St. Domingo, there are magnificent eliff. or rather C08l"Hly CryltaI_ 
lised basaltic lal'L Following the liUle Itream in thb valley, about I 
mile above the "m'ge, the hue of the great cliff wu formed of a eom
pact fiot'_grained baaalt, eonformably eonrN. by • bed or pebblre. 
Ne&1' Fuentes, 1 met " 'ith pap-rormed hilla of the compact fcldfpathic 
Icrielof roek •. 

Rl The ComDiete WorX..of..chl;lrles..Dar.wio Qoiine.-_~ __ 
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but they are separated from tbe steep inland flanks of these 
hills, by a wide IIpaee of lower country: the illterior mountains, 
moreover, seem to have been the source of those great 
IItrealllS of basaltic la,'a, which, contracting as they pass be
tween the bases of thc hills in question, expand into the 
ooast-plains. Round the s.hores of St. Helena thcre is a 
rudely-foroled ring of basaltic rocks, and at Mauritius there 
are remnants of Rnother such a ring round part, if IIOt round 
the whole, of the islalld; here again thc sume question im
mediately occurs, how come these ml\SSC8 to hold t1leir pre
sent position, and whcnce were tllcy crupled? Thc sallie 
answer, whatever it may be, probably applies in these three 
~; and in a future chapter we shall recur to this 
8ubjeet. 

V(J.lJ~, I1t'tIr tM coa.ft.-These are broad, "ery flat, and 
generally bounded by low clift"..formoo sides. Portions of 
the basaltic plain are sometimes ncarly, or quite, isolated 
by them; of which fact, the space on which the town of 
Praya stands, offers an instance. The great "alley west of 
the lown, has its bottom filled III) to IL deptll of more than 
twellty feet by well-rounded pebbles, which in some parts 
are firmly cemented together by white calcareous matter. 
There can be 110 doubt, from the form of these valleys, that 
th{'y were scooped ont by the waves of the sea, during that 
<'quable elevation of the land, of which the horizontal cal
careous deposit, ,dth its existing species of marine remains, 
gives evidence. Considering how well shells have been pre· 
served in this stratum, it is !iinglliar that 1 could not find even 
a gingle small fragment of shell in the conglomerate at the 
bottom of the valleys. 'the bed of l"lCbblcs in the valley west 
of the town, is intersected by a llCCond valley joining it as a 
tributary, but even this valley appears much too wide and 
flat-bottomed to hal'c been fonned by the small quantity of 
water, which falls ollly dnring one short wet season; for at 
other times ofthe year, these valleys are absolutely dry. 

lU«nt coHglomtrau.-On the shores of Quail Island, I 
found fragments of brick, bolts of iron, l"lCbblcs, and large 
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fragments of basalt, united by a seanty base of impure cal· 
carcous matter into a finn conglomerate. To show how 
exceedingly liml thill recent conglomeratc is, I may mention, 
that I end('8.vourcd with a heavy geological hammer to 
knock out a thick bolt of iron, which waa embedded a little 
abo\'e low-water mark, but was quite unable to liueooed. 

I!Cl The Complete Wort< of Charle~ Darwin Onl;w' 
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CHAPTER II. 

FlalU ... ~DONo.O~R"-Pr«op'~01UIAiUolp"'OIIo1i/f.-Tpclu .. -TNJt:Iiy
I~rocb; tM"r'''~' __ poIiI_ "N"'" a/Aigl! '~'tfTt.
T"HITI-PIIU"IfI/roa OCO('k. Utlo 'up. ,i"jJMhI, rok_icrod ... ,A 
1M ru,cIu"if fiIl- riA -uoIy ...... _MJ.u.ITln_Proo/ .. 0/ it, r«not 
tln"61I01O--SIrv.d.,.. of iu ~ /l1OC~1 _ulaiM .. ,i.ilaN"!I tGit!t $1. 
Jflgo.-ST. P.t:L'S Roc.:u-NOI f>/ ~ic or'gift-dwir tUtgwJ4lr 
1fN·~c_poftlioa. 

Ferllalldo Noronha.-During our ehort visit at this and 
the four following islands, 1 obscrvct.l very little worthy of 
deseriJltion. Fernando Noronha is situnted ill tile Atlantic 
Ocean, in ut. 3° b(f S., and 230 milcs distant from the coast 
of South America. [t consists of 8(l\'cral islets, together 
nine milC!l ill lengtll by three in breadth. The whole 8ee1llS 
to be of "oleanie origin; a1though there is no appearance of 
nny ('rater, or of anyone ccntral cmiucnC(!. The lIIost 
r('lIInrkabie feature is a hill 1000 feet high, of which tJle 
UPI)('r 400 feet oollllillt of a precipitou<l, singularly-shaped 
pinnacle, formed of columnar Ilhonolite, containing numerous 
cry!>tills of glassy feldspar, and It few f}cc..Jlc8 of hornblende. 
From the highest accessible point of this hill, I could distin
guish in different parts of the group 8('\'eral other conical 
hills, apparently of the same nature. At St. Helena there 
arc similar, great, conical, protuberant IIIIIS!8C8 of phonolite, 
nearly 1000 feet in height, "'hieh luu'e been fonned by tho 
injection of fluid fe1W!patbic 18l'8 into yielding strata. If 
this hill has had, as is probable, 8 similar origin, denudation 
has been here effected Oil an enonnous scale. Near the 
bnsc of this hill, 1 observed beds of wbite tuff, intcrscetctl 
by numerOllS dikes, SOUle of amygtlaloillal basalt and otllen 
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of trachyte; and beds of slaty phonolite with the plalles 
of cleavage directed N. 'V. and S. E. Parts of this rock, 
where the crystnls werc scanty. closely rcscmbled common 
clay-slate, altered by the contact of a trap-dike. The JRlui
natiou of rocks, which undoubtedly ho\'c once been fluid. ap
pears to we n subject well deserving attention. On the 
beach there were numerous fragments of compact basalt, 
of wMeh rock, a distant fn4inde of columns seemed to be 
formed. 

Terceira in tilt: Azorel,-The central parts of this island 
consist of irregularly rowlded mountains of no great cleva
tion, composed of trachyte, which closely resembles in 
general character the trachyte of Ascension, presently to be 
described. This fonnatiOIl is in many parts overlaid, in the 
usual order of superposition, by streams of basaltic lava, 
which ncar the coast compose nearly the whole surface. 1'hc 
course which these streams have followed frOID their craters, 
can often be followed by the eye. The to'M'll of Allgra is 
overlooked by II. cratcriform hill, (Mount Brazil) entirely 
built of thin strata of fine-grained, harsh, brown-coloured 
tuff. The upper beds are seen to o\'erlap the basaltic 
streams, 011 which the town stands. This hill is almost iden
tical in structure and composition with numerous crater
formed hills in the Galapagos Archil>clago. 

Effects of steam on the tracltytic rockl.-ln the central part 
of the island there is a spot, where steaID is constantly issu
ing in jets from the bottom of a smal1 ravine-like hollow, 
which has DO eJ:it, and which abuts against a range of 
trachytic mountains. The steam is emitted from several 
irregular fissures: it is scentiess, soon blackens iron, nnd is 
of much too high a temperature to be endured by the hand. 
The manner in which the solid trachyte is changed on the 
borders of these orifices is curious: first, the base becomes 
earthy, with red freckles e\;dently due to the oxidation of 
particles of iroD; then it becomes soft; and lastly, e\'cn tlle 
crystals of glassy feldspar yield to the dissolving agent. 
After the mass is converted into clay. the oxide of iron 8CCIIIS 

(C) The Comolete Work of Charles Darwin Online 
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to be clltirely removed from some pa:rts, which aTC left per· 
reedy white, whilst ill other neighbouring parts, which are of 
the brightest red oolour, it seems to be deposited in greater 
quantity; some other masses are marbled with the two dis
tinct colours. Portions of the white clay, 1I0W that they are 
dry, cannot be diBtinguished by the eye from the finest pre
pared chalk; and when placed between the teeth tlley feel 
equally soft-grained; the inhabitants use this substance for 
white-washing their houses. The cause of the iron being dis
solved in one part, and close by, being again deposited, is 
obscure; but the faet has been observed ill several other 
placCII.· In some half-decayed specimens, I found email, 
globular, aggregations of yellow hyaiite, resembling gUIll

arabie, which no doubt had been deposited by tlle steam. 
As there is no escape for the rain-water, which trickles 

down the sides of the ravine-like hollow, whence the steam 
issues, it must all percolate downwards through tile fissures 
at its bottom. Some of tlle inhabitants informed me, that it 
was 011 record that flames (some luminous appearance 1) had 
originally proceeded from these cracks, and that the flames 
had been succeeded by the steam; but I was not able to 
ascertain how long this was ago, or anything certain on the 
subject. "Then viewing the spot, I imagined that the injec
tion of a large mass of rock, like the cone of phonolite at 
Fernando Noronha, in a semi-fluid state, by arching the 
surface might ha\'e caused a wedge-shaped hollow with 
cracks at the bottom, and that the rain-water percolating to 
the neighbourhood of the heated mass, would during many 
succeeding years be driven back ill the form of steam. 

Tullia (OtuMite).-l visited only a part of the north
wC8terll side of this island, and this part is entirely composed 

• SpIlllanr.ani. Dolomieu lind Hoffman have deBCribed 8imilllr cases in 
the Italian volcanic islands. Dolomieu aaY8 the iron at the Pants. 
Islands is redepollited in the (orm o( vein8 (po 86, M~moire 8ur lea Isles 
Ponees). These authors likewise believe that the .team depolliU silica: 
it is now experimentally known, that vllpour or a high tcmpemture i. 
al.>letodissolve8i1iea. 
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of volcanic rock!!. Near the coast there are several ,·srieties 
of basalt, some abounding with large crystals of augite and 
tarnil!hcd olivine, others compal'!t and earthy,-some slightly 
vesicular, and others occasionally amygdaloidal. These 
rocks are generally lUueh decomposed, and to my surprise, I 
found in several sections, that it was impossible to dil!tinguish, 
even approximately, the line of separation between the 
decayed lava and the alternating beds of tuff. Since the 
specimens have bce<lmc dry, it is rather more easy to distin· 
guish the decomposed ignoous rocks, from the sedimentary 
tuff,. This gradation in diameter between rocks having 
such widely different origins, may I think be e.s.plained by 
the yielding under pressure of the softened aides of the vesi· 
cular cavities, whidl in many volcanic rocks occupy a large 
proportion of their bulk. AB the vemdes generally increase 
in size and number in the upper parts of a stream of 
lava, 80 would the effeets of their compression increase; the 
yielding, moreover,of each lower veside must tend to disturb 
all tile softened matter above it. lience we might expect to 
trace a perfeet gradation from an unaltered crYlitalline rock 
to one in which all the partides (although originally forming 
)>art of the same solid lllaSil) had undergone mechauical dis· 
placement; and such particles could hardly be dininguishcd 
from others of similar composition, which had been deposited 
88 sediment. As lavas arc sometimes laminated in their 
upper l>arUl, even hori%ontal lines, appearing like those of 
a(luoous deposition, could not in all cases be relied on as a 
criterion of sedimentary origin. From these considerations 
it is not surprising, tllat formerly many gcologists bcliC\'ed in 
real transitiollS from aqueous deposits, through wacke. into 
igneous traps. 

In the ,'alley of Tia-auru, the commonest rocks are basalts 
with much olivine, and in some cn.ses almost composed of 
large crystals of augite. I IJicked up some specimens. with 
much glassy feldspar. approaching in character to trachyte. 
1'here were also many large blocks of n!Sicular basalt, with 
the cavities beautifully lined with chabasie (1). and radiating 

I W rk f il ~ n·,in nli" 
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bundles of mesotype. Some of these specimens Pre!!CJltoo " 
curious appearance, owing to a !lumber of the vesieies being 
half filled up willi a white, soft, earthy w(!8()typic mineral, 
which intumesced under the blow-pipe in 8. remarkable man· 
nC!r. As the upper surfaces in all the half-filled celli arc 
exactly parallel, it is evident, that this substance has sunk to 
the bottom of each cell frout il.8 weight. Sometimes. however, 
it entirely fills the cells. Olher cells Ilrc eiulcr quite filled, 
or lined, with amaH crystals, 8Jlparently of cllabasie; thC!8e 
crYlStals, also, frequently line the upper half of the cells 
partly filled wilh the earthy mineraJ, IL'I well aa t11C upper 
lunace of this substancc itself, in l\ohich Ctl!Ml tJle two mineral! 
appear to blend into each other. I have never I14!Cn any 
other amygdaloid * with the cells half filled ill the manner 
here described; and it is difficult to imagine die caUseti 

which detcnnined the earthy mineral to sink front ita gravity 
to the bottoDlfl of the cells, and the cryl!t&lline mineral to 
adhere ill It coating of equal thicknCSl! rOlllld the sides of 
the cells. 

The basaltic strata on the sides of the valley, are gently 
inclined II(!8wam, and I nowhere observed any sign of dis· 
turbance; the strata are separated from each other by thia, 
compad' beda of conglomerate, in which the fra,,"'menta are 
large, tome being rounded, but most angular. From the 
character of these bedll, from the compact and crystalline 
condition of mOlt. of the lavas, and from tllO nature of the 
infiltrated mineralll, I was led to conjecture that they had 
originally Rowed bcUcatil the 11(!8. This conclusion &grNlll 

.... ith the fact, that the Rev. \V. Ellis found marine remaiua 
ot a. considerable height, which he bclievca were interlltratified 
with volcanic !Datter, as is likewise de&eribed to be the ease 
by M('S~rII. Tyennan and Bennett at Huahcille, an island in 

• MacCalloch, however, baa deeeribed and given a-plate of (Goolog. 
ToOl. lit Scrial, vol. jy. fl.~) • tnp roc., wilh eaviliCli filled up 
horil()nlally v..llh ql1lll'l..l and chalcedony. The Ullptf hAlYCliof lhew eavi
liCli are ofc.en filled by 11I)'tTt, which follow ncb inl!gularilY orlbe ,Uf_ 

f.~, and by lillie d~pend.ing atalac:lilCil of the.me IJilic:eoul .. bltanca. 

w ,'rk ,f:h l l' "wi lin ' 
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this same archipelago. Mr. Stutehbury also discovered Ilcar 
the summit of one of the lofticst mountains of Tahiti, at the 
height of Bel'eral thousand feet, a stratum of semi-fossil coral. 
None of these remains have been specifically examined. On 
the coast, where masses of coral-rock would have afforded 
the clearest evidence, 1 looked ill \'ain for any signs of recent 
elevation. For references to the abo\'c authorities, and for 
morc detailed reasons for 1I0t believing that Tahiti has been 
recently elevated, I must refer to my volume (p. 138) on the 
Structure and Distribution of Coral Reefs. 

Maurit£IU.-Approachillg this island on tIle northern or 
north-western side, a curved chain of bold mountains, sur· 
mounted by rugged pinuacles, is seen to risc from a smooth 
border of eulth-sled land, which gently slopes down to the 
coast. At the first glance, one is tempted to believe that the 
sea lately reached the base of these mountains, and upon 
examinatiou this view, at least with respect to the inferior 
parts of the border, is found to be perfectly correct. Several 
authors- have described masses of upraisOO coral-rock round 
tllC greater pan of tile circumfereuce of the island. Between 
'l'amarin Day and the Greatlliack Ri,-er, 1 observed, in com
panywith Capt. Lloyd, two hillocks of coral-rock, formed in 
their lower part of hard calcareous sandstone, and in their upper 
of g reat blocks, slightly aggregated, of Astrrea and l\1adrepora, 
and of fragmcnts of basalt j they were divided into heW dipping 
seaward, in one case at an angle of 8°, and in tlle other at 
180 j they had a water-worn appearauoo, and they rose 
abruptly from a smooth surface, strewed with rolled debris of 
organic remains, to a hcight of about twenty fcct. The 
Offieier du Roi, in his most interesting tour in 1768 round 
the island, has described masses of upraised cord-rocks, still 

• Captain Carmichael, in Hooker. Bot. Misc. ,-oJ. ii. P. 301. Cap
tain Lloyd hu lately, in the Procec'dio8l' of the G~ologiclil Society 
(vol. iii. p. 317), described ClIreflllly lome of these ma.s&eIl. In the 
"Voyage A I'hlede Fl1lnce par nn Officier dll Roi," many interesting 
fact.. are gi'l'en on this lubjec't. Consult a15o" Voyage IIUX Qualre hie. 
d'Arriqu~, par M. Dory St. Vincent." 
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J'Ctaining that moat-like structure (p. 54 of my volume on 
Coral-Reef>!:) which is characteristic of the living reefs. On 
tIle coast northward of Port Louis, 1 found the lava con
cealed for a considerable space inland, by II. conglomerate of 
corals and shells, like those on the heach, but in parts COIl

solidated by red ferruginous matter. M. nory St. Vincent has 
dcseribed similar calcareous beds ovcr ncarly the whole of 
the plain of Pamp!cmousses. Ncar Port Louis, when turning 
over some large stones, wbich lay ill the bed of a stream at 
the head of a protected creek, and at the height of some 
yards above the level of spring-tides, I found S(l"cral shells 
of serpula sliIl adhering to their under sides. 

The jagged mountains ncar Port Louis rise to a height 
of between 2000 and 3000 feet: they consist of strata of 
blLSlllt,olJscurcly separated frOIll eRch other by 6nnly IIggre· 
gated beds of fragmentary matter; and they are intersected 
by 1\ few vertical dikes. Tbe basalt in some parts abounds 
with large crystals of augite and olil'ine, and is generally 
compact. The interior of the island forlllS a plain, rai3ed 
probably about a thousand feet above the level of the 1!C8, 

and comlKl8e<i of streams of lal'a which have flowed round 
and between tbe rugged basaltic mountains. These more 
recent lal'a8 are also basaltic, but 1C5B compact, and some of 
them flbound with feldspar, 80 that they even fuse into a 
pale coloured glass. On tile banks of the Great River, a 
section is exposed nearly 500 feet doop, worn through 
numerous thin sheets of the lal'a of this series, which arc 
separated from each othcr by beds of scorire. They seem to 
have been of subaerial fonnatioll, and to have flowed from 
se\'cral points of eruption on thc ccntral platfonn, of which 
the Piton dn Milicn is said to be the principal one. There are 
also several l'olcanic cones, apparently of this modern period, 
round the circumference of the island, especially at the 
northern end, where tbey fonn separate islets. . 

'rile mountains composed of the morecompact and crystal. 
Jjne basalt, fonn the main skeleton of the is1ano. M. Bailly. 

o Voyage an: Ten" Austral", tom. i. p. 54. 
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states that they all .. Ie development Rutour d' clle COIllIlIC 
nile ceinlure d' immcnses remparts, toules afl'cetant une 1)Cllte 
plus ou moins inelince vcrs Ie rivsgc de 18 Iller, tandis au 
contraire, que ,-crs Ie centre de I'ile dies presenlcllt nne 
coupe nbrnptc, et 80uvcnt willce iI. pic. Toutesces lllolltagnes 
sout fonnee! de couches parnllCles inelinces dn centre de 
rile vera la mer," Thetlc statements have been disputed. 
though not in detail, by M. Quoy, ill tIle voyage ofFrcycinct. 
As far as Illy limited meallS of observation went, 1 found 
them JlE'rfeetly correct.- The mountains 011 the N. \Y. side of 
tllC island, which I examined, namely, La POlice, Peter 
Dolts. Corps de Garde, .Les Mamclles, and apparently 
anotllcr further southward, ho\-c precisely the external shape 
and strntificntiou deserihcd by M. Bailly. They fonll about 
a quarter of his girdle of ramparlB. Although these moull
tains now stand quite detached, being separated from eacll 
other by breaches, even several miles in width, t1rrough 
wllich deluges of ial-a have flowed from the interior of the 
island; nevertheless, seeing their close general similarity, 
onc must feel convinced that they originally fonlled parts of' 
one continuous mass. Judging from the beautiful Illap of 
the Mauritius, published by the Adm.iralty from a }~rench 

MS., t1lere is a range of mountains (~L Bamboo) on the 
opposite side of the island, which correspond ill height, 
relative position, and external form with those just described. 
\\Illether the girdle W!l8 el'er complete may well be doubted; 
but from M. Bailly's statements, and my own observations, 
it may be safely concluded that mountains wi.th precipitous 
inland flanks, and composed of strata dipping outwards, onoo 
extended round a considerable portion of the circumference 
of the isJand. The ring appears to have been ol'al and of 
"88t size; its shorter axis, measured across from the inner 
sidCfl of the mountains ncar Port Louis and those near 
Grand Port, being no less than thirteccn geographical miles 
in length. M. Bailly boldly supposes that this enormous 

• M. i.eqon, in hit account or thi. island, in the voyage or the Co
quille.tetmstorollow"M.Ba.illy'lvielll·1l. 
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gulf, which has since been filled up to a great extent by 
streams of modern la\'a, W9.!I formed by the sinking in of the 
whole upper part of one great ,·olenno. 

It i. lingular ill how Illany respecta those portions of St. 
Jago and of Mauritius which 1 risitetl. agree in their grolo-. 
gical history. A t both island". mountains of similar external 
form, stratification, Bud (at least ill their upper beds) compo
,ition, follow in a curved chain the cODsl·line. Th~ moun
laint in each case arf)CRr originally to lul\'c formed purtil of 
one continuOll8 mass. The basaltic strata of whlc.h they are 
composed. from their compact and crYlltaJline structufC, 
1M!e111, wben contrasted with the neighbouring basaltic 
IItreams of subat.:riaJ (annalion, to hne flowed beneath the 
pressure of the IK'A, and to ha\'c been subsequently elc\'atctl. 
" TC may suppose that the wide breaches between the moun· 
tains, were in both cases wom by the WOYC8, during their gra
dual clevation,--of which J>roce&l!, within reeent times, th('re is 
abundant e,·idence on the coast-land of both islands. At botll, 
vast streams of more recent basaltic lavM b8\""e flowed from 
the interior of tbe island, round and between the ancicnt 
basaltic hills; at both, moreo,·er, recent cones of eruption 
are scattered around the cireumfereuee of the island; but at 
neither hn'·e ernptions taken place within the period of 
hi~ry. As rcmarket! in the last chapter, it is I)robable th"t 
dlC8C ancient basaltic mountains, which r(-'l!Clllbie (at least in 
many respects) the basal and disturbed remnants of two 
gigantic volcanO!l, o",·c their present form, &tructure, and 
position, to the action of similar cauSCII. 

[,,'t. P(lll.l'~ ROt'l".-'1'his small ~Ialld ill situated in the 
Atlantic Ocean, nearly one degree north of thc equator, and 
540 miles distant from South America, ill 290 15' west lon
gitudc. Its highC!it poillt is scarcely filly feet abo,·c the level 
of the sea; ita outline is irregular, and ill entire cirenJUfer
CUC(! barely three-quarters of a mile. Tllie . little point 
of rock rilioCll abruptly out of the ocean; and except on 
its Wl'Stern side, soundingl were not obtained, even at the 
sbort distance of a quarter of a mile from its shore. It is 
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1I0t of volcanic origin j anti this circumstance, which is the 
most remarkable point ill its history (as will hereafter be 
referred to), properly ought to exclude it from the present 
volume. It is composed of rocks, unlike any which I have 
met with, and which I canllot characterize by any name, and 
must therefore describe. 

The simplest, and one of the most abundant kinds, is 
a very compact, heavy, greenish-black rock, having an 
angular, irregular fracture, with some points jnst hard 
enough to scratch glass, and infusible. This variety passes 
into others of paler green tints, less hard, but with a more 
crystalline fracture, and translucent on t1H~ir edges; and 
these are fusible into a green enamel. 8m-eral other n,rj. 
eties arc chiefly cl18racterized, by containing innumerable 
threads of dark-green serpentine, and by having calcareous 
matter in their iuterstices. These rocks have an obscure, con
eretionary)tructure, and arc full of\'ariously-coloured angular 
pseudo fragments. These angular pseudo fragments consist 
of the first-described dark green rock, of a brown 8()fWr kind, 
of serpentine, and of a yellowish harsh stone, whicll, perhaps, 
is related to serpentine rock. There are other vesicular, 
calcareo-ferruginous, soft stones. There is no distinct 
stratification, hut parts are imperfectly laminated; aud the 
whole abonnds with innumerable veins, and vein-like masses, 
both small and large. Of these vein-like masses, some cal
careous ones, which contain minute fragments of shells, are 
clearly of subsequent origin to the others . 

.A gWuY incrurtation.-Extensive portions of these rocks 
are coated by a layer of a glossy polished substance, with a 
pearly lustre and of a grayish white colour; it follows all 
the inequalities of the surface, to which it is firmly attached. 
\Vhen examined with a lens, it is found to consist of numer
ous exceedingly thin layers, their aggregate thickness being 
about the tenth of all inch. It is considerably harder than 
calcareous spar, but can be scratehed with a knife; under 
the blow-pipe it seales off, deerepitates, slightly blackens, 
emits a fetid odour, and becomes !trongly alkaline: it does 

c The Complete Work of Charles Darwin Online 
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lIot efferv~ in acids.· I presume this substance hall been 
deposited by water, draining from the birds' dung, with which 
the rocks are co"ered. At Ascension, near a cavity in the 
rocks, which was filled with a laminated mass of infiltrated 
birds' duug, I found some irregularly-fanned, stalactitical 
masses of apparently the Mme nature. 'l'hese masses when 
broken, had an eartLy texture, but on their olltsides, and 
especially at their extromities, t hey were formed of a pearly 
substance, generally in little globules, like the enamel of 
teeth, but more translucent, and 80 lIard as just to scratch 
plate-glass. This substance slightly blackcns under the 
blow-pipe, emits a bad smell, tben becomes quite white, 
sw('llillg a little, and fuscs into a dull whiw enamel; it does 
IlOt become alkaline; nor does it eflervesce in acids. The 
whole mass had a collapsed appea rance, as if in the forma
tioll of the hard g lossy crust, the whole had shrunk much. 
At the Abrolhos Islands on the coast of Drazil, where also 
there is much birds' dung, J found a great quantity of II. 

brown, arborescent substance adhering to some trap-rock. 
III its arboresent form. tllis substance singularly resembles 
SOUle of the branched specics of Nullil>ora. Under the 
blow-pipe, it behaves like the specimens from Ascen~ion; but 
it is lcss hard aud glossy, alld the surface has 1I0t the ,o:;hrunk 
appearance . 

• In my Journal I have described thia 5Ub!taDte; I then belieyed 
thlltit WIIJI an impure phOlphllle of lime. 
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CHAnER III. 

BIl,BiI,e ICM.l-A'tt_1U crain. trvrtctJl#d 010 1M ,,, .. ,id_Si'lllwJtl~ 

"rwltlr"ftoGkfut~_'-A""l_u-pW;_Ejtt:t«lpa"'-lkJr-I' 
.opu-.-TracltytitJ rocl_Si"l{lll4r rnit#-Ju,wr, iu __ "11_
ti_CMCrt,itM, i. p •• ,'«oru Itllf-C.k._ d~ill ad !TVlldu
UPlI ilKTlUiDtw... "'" lilt COf!$I-RHt"rJ.:o/JJ.III.i""tnJ 6etU, alltT1Ul.li'"6 
.nIh, 4,.d f'lU''-''II mto *idw..-OrigiPl o/oIIoid __ J..p.i"a,itm of 
~(llIicr'Otlt,. 

Tills island is situated in the Atlantic ocean, ill lat. 8° S. 
long. 14<1 \V. It IIIU1 the (onn of RII irN'gular triangle, (ace 
aecompallying map,) cadI side being about six miles i'l 
length. Its highC'-t point is 2,870 fcct· abo,'c the lc\'clof 
the 1!(!8. '11c whole is l'oicRUic, 81ld, from the ab!!cnce of 
proofs to the oontrary. I bclic\'c of lIubacrial origin. The 
fundamental rock is everywhere of 1\ pale colour, generally 
compact, and of 11 fchlspalhic lIature. In the S. E. portion 
of tile island, where the highc,;;t land is situated, well eharac· 
terized trachyte, and other congcnerollll rocks of that ,'arying 
family, occur, Nearly the entire clrcumferellOO is co"ered up 
hy black and rugged streams of hasaltic lava. with here and 
there a hill or !lingle point of rook (one of which Ilear the 
l>CR-COast, north of the Fort, is ollly two or tllree yards across) 
of the trachyte still remaining CXI)()scd. 

Baw.ltl.'c roc.u.-1'he overlying ha.'laitic la"a is ill some 
parts extremely "e<'icular, in others little so; it is of a 
hlack colour, hut sometimcs contains crystals of glassy 
feldspar. alld seldom IIIlIch oli,·ine. ThCt;e "trcam.s apl)CtU' 

• <i l:'Ognlphiclli Journat, ,o\.~. [I_ :l-&3. 



llASALTIC ROCKS. 35 

to havc J>OfIsessOO singularly little fluidity; their side Willis 
nud lower ends being very steep, and even as much as between 
twenty and thirty feet in height. Thcir surface is extra· 
ordinarily rugged, and from a short distance appears as if 
st udded with small craters. These projections consist of 
broad, irregularly conical, hillocks. tra\'ersed by fissures, 
and composed of the same unequally scoriaceous basalt 
with the surrounding streams, but having nn obscure tell
dency to n columnnr structure; they rise to a height between 
ten nnd thirty feet abo\'e the general sun.'!.ce, and ha\'e been 
formed, as I presume, by the heaping up of the viscid lava 
at l>oinU! of greater resistnnce. At the base of several of 
these hillocks, and occasionnlly likewise on more level parts, 
solid ribs, composed of nngulo-globular masses of basalt, 
rcscmbling in size and outline arehed sewers or gutters of 
brickwork, but not being hollow, project between two or 
three feet above the surfnce of the streams; what their 
origin mny ha\'e been, I do not know. Many of the super
fi cinl fragmenU! from these bnsllltic strenms, prcscnt singu
larly convoluted forms; and some specimens could hardly 
be distinguished from logs of dark-coloured wood without 
their bark. 

Mnny of the baAAltic streams can be traced, either to 
points of eruption at the base of the great cenunl mass of 
tl"achytc, or to separate, conical, roo-coloured hills, which 
nre scattered over the northern nnd western borders of the 
i:;land. Standing on the C€lltral eminence, I counted 
between twenty aud thirty of these cones of eruption. The 
greater number of them had their truncated tmmlllits cut off 
obliquely, and they all sloped towards the S.E., whence the 
tradc·wind blows.· This structure no doubt has hccn 
caused. by the ejcctet.l fragments and ashes beiug nhntys 
blown, during ertlptioll~, in greater <Iunntity towards one 

• M. LeNOn, in the Zoology of the Voyage of the Coquille (p.4!lO), 
hal observed this fact. Mr.llennah (Geolog. Proceedings, I ~, I'. 189) 
further remarks, Ihat the lI108t extclUi\"e beds of ashCfl at Ascension 
invariably occur on Ihe leeward hide of the i~land. 
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side, than towards the other. M. l\[orenu de Jonne! has 
made a similar observation with respect to the volcanic ori· 
fiees in the 'Vest Indian islands. 

Voloonic bombs.-These occur in great numbers strewed all 
the ground, Rnd some of them lie at considerable distances 
from allY points of eruption. They vary in size from that of 
an apple, to that of a man's body; they arc either spherical 
or pear-shaped, or with the hinder purt (corresponding to 
the tail of a comet), irregular, studded with projccting 
points, and even concllve. Their surfaces arc rough and 
fissured witl. branching cracks j their internal structure is 
either irregularly sCQriaceou8 and compact, or it presents a 
symmetrical and very curious appearance. All irregular 
legment of a bomb, of this latter kind, of which 1 found 
Ileveral, is accurately represented in the accompanying 
woodcut. hs size WIlS about that of a man"s head. 

Y,.,. ...... of •• pbnl<OOlrnL' ... lebom~.lri'b''"'ln~'*"''_11 ... U.L ... _bF. 
_all'l .... , .. of ...... ~ ...... an.cI ...... Dbl.C .... tor5DolJ .. Il.I .. _~. 

The whole interior is coarsely cellular; the cells averaging 
in diameter about tile tenth of an inch; but nearer the outside 
they gr.ulually decrease ill size. This part is succeeded by a 
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well-defined shell of compact lava, having a nearly uniform 
thickness of about the third of an inch j and the shell is 
overlaid by a 80mewhat thicker coating of fincly cell111ar 
Java (the cells varying from the fiftieth to the hundredth of 
an inch in diameter), which forlllS the exterual surface: the 
line separat ing the shell of compact lava from the outer 
sC()riacoou8 crust is distinctly defined. This structure is 
vcry simply explained, if we suppose a mass of viscid, scori-
8CCOUS matter, to be projected with a rapid, rotatory motion 
through the air; for whilst the external crust, from cooling, 
became solidified (in the state we now see it), the centri
fugal force, by relic\'ing the pressure in the interior parts of 
the bomb, would allow the heated \'apoufs to expand their 
cell.s; but these being drinm by the same force against the 
already-hardened crust, would bceome, the nearer they were 
to this part, smaller and slllaller or less expanded, unlil 
they became packed into a solid, concentric shell. As we 
know that chips from a grindstone- call be flirted off, when 
madc to revolve with sufficient velocity, we need not doubt 
that the centrifugal force would hn\'e power to modify the 
structure of a softened bomb, ill the manner here supposed. 
Geologists ha\'e remarked, that tllC external fonn of a bomb 
at once bespeaks the history of its aerial course, and we now 
see that the internal st ructure can speak, with almost equal 
plainness, of its rotatory movement. 

M. Dory St. VillC(!ntt has described some balls of lava. 
from tho Isle of Bourbon, which have a closely liimilar 
structure; his explanation, Ilowevcr (if I understand it 
rightly), is very different from that which I IlIl\'e given; for 
lie supposes that they have rolled, like snow-bulls, down the 
sides of the ernler. M. :Bcudanl,t also, has described some 
singular little balls of obsidian, Ilever 1lI0re than six or eigllt 
incbCII in diameter, which he found strewed 011 the surface of 
the ground: their form is always oval; 80mettmes they are 

• Nichol's ArthitectuNi of tbe Heaven •. 
t VO)'age aux Qua1re I.ln d'Afrique, tom. i. p. 2'22. 
I Voysgeen Hongrie, 10m. ii.p.21;f. 
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IllUch swollen in the middle, and c,'en spindle-shaped: their 
lurface is regulnTly marked with concentric ridges ami fur
rows, all of which on the same ball arc at right angles to 
one axis: their interior if! compact and glassy_ M. Bendant 
supposes that masses of lava, whell soft, wcrc shot into the 
air, with a rotatory movement round the sallie axi~. and that 
the form and superficial ridges of the bombs were thus pro
duced. Sir 'l'homas 'Mitchell has given me what at fil'!!t np
pears to be the half of a much flattened oval ball of obsidiall ; 
it !Jas a singular artificial-like apileUnUlCC, wllid. is well re
presented (of the natural size) in the accompanying woodell" 

Vol<a~"'_bof_"nf""" "''''r&lia.Tho_ flpftll'' •• r.oo. •• ," ;tbo k>w .. . __ ofll>l _ob~ 

It was found in its present state, 011 a great samly plain be
twccn the rivers Darling nnd Mu rray, ill Australin, and at 
the distance of sc\'(!ral hundred miles from nlly known vol
canic region. It seems to ha"e been embedded in some 
reddish tufnceons matter; and mny Ilaye been transported 
either by the aborigines or by naturnl means. The external 
saucer eOllblsts of eompnct obsidian, of a bottle-grccn colour, 
and is filletl witll finely-cellular black luYn, milch less trans
parent a nd glassy than the obsidian. The external surface 
is marked with four or five, not quite, perfect ridges, which 
are represented ratIler too di~tinctly in the woodcut. Here 
then we ha"e the external structure de~cribcd by M. Bell-
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dunt, and the internal cellular condition of the bombs from 
Ascension. The lip of the saucer is slightly conca,'c, exactly 
like the margin of a soup-plate, and its inner edge overlaps a 
little the central, cellular lava. This structure is so SY'nmc
trical round tLe entire circumference, tllnt olle is forced to 
suppose that the bomb burst during its rotatory course, be
fore being quite solidified, and that tIle lip and edges were 
thus slightly modified and turned inwards. It may be re
marked that the superficial ridges nrc in plallcs, at rigl't 
angles to an axis, transverse to the longer axis ortlle flattened 
o"al: to explain this circumstance, we may SIIPPOse that 
when the bomb burst, the axis of rotlltioll changed. 

Aeriform ezplosi01l8.-Thc Ranks of Green Mountaiu and 
tile surrounding country, arc co\'cred by a great mass, some 
hundred feet in thickness, of loose fragments. Thc lowc!" 
beds generally consist of fine.grained, slightly consolidated 
tuffs,· and the upper beds of great loose fragments, with alter· 
nuting finer beds.t One white ribbon·like layer of de
composed, pumiceous breccia, was curiously bent into deep 
unbroken curvcs, beneath each of thc larger fragments ill 
the superincumbent stratum. From the relativc position of 
these beds, I presume tl18t a narrow-mouthed crater, st,'ul(.Iing 
nearly in the position of Green Mountain, like a great air
gun, shot forth. before its 6nal extinction. this vast accumu
lation of loose matter. Subsequently to this event, con-

• Some of tbis peperino, or tufT, is sufficiently hard not to be broken 
by the greatest (orce oftbe fingers. 

t On the northern side of the Green Mountain a thin .eam, about 
i\J1 inch in thicknell!, of compact oxide of iron extends over a con
siderable area, it lies conformably in the lower part of the stratified 
tnaSII of asbl.'8 i\nd fragmen\.ll. THis suh6tance is of R reddish·brown 
colour, with an almost metallic lustre, it ill not magnetic, but becomes 
80, after having been heated IInder the blow-pipe. by which il is black
ened and partly (ur;cd. This !lesm of compact $ton~, by intercepting 
the little rain·l\·ater which falls on Ihe island, gives nile to II $mall 
dripping spring, fll'$t disco"ered by Dampier. H is tile only fresh-water 
on the isJand, 80 that the po68ibilityof its being iohabited, haseotireiy 
depende:lontheoeeurrenceoftllisferruginollslayer. 
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siderable dislocatiolls have taken place, and an oval circus 
ball been fOnJled by subsidence. This sunken simce lies at 
tbe Ilortb-eastern foot of Oreen Moulltain, and is well repre
scnted in tbe accompanying map. 1u longer nis, which 
is connccted with aN. E. and S. W. line of fissure, is throo
fifths of a Ilautical mile ill lellgth; its sides arc llearly 
perpendicular, except ill one spot, and about 400 feet ill 
height j they consist in the lower part, of a pale ba<lalt with 
feldspar, aud in the upper part, of tile tuff and loose ej<."Ctet.i 
fragments j the bottom is smooth and level, and under alm081 
BUY other climate, a deep lake would ha\'c been formed here. 
From the thickness of the bed of loose fragments, with 
which the surrouudillg COUlitry i.ll COl'Cred, the amOllllt of 
8t>rifonn matter, nccessary for their projection, must have 
been enormous; hence we may suppose it probable, thataner 
the e:<plosions, "sst subterranean ca"erns were len, and that 
the falling in of the roof of one of these, produced the hollo, .. 
here described. At the Galapagos Archipelago, pits of a 
similar character, but of a much sJllaller size, frequently 
occur at the b!lSC8 of small COIlel5 of eruption. 

Ejecttd graniticjrogmcllt&,-In the neighbourhood of Green 
Moulltain, fragmenls of e:drancous rock are not unfre<luently 
fonnd embedded ill the midst of IlIMSeS of scorire. Licut. 
Emns, to whose kindness I am indebted for much informa
tion, gave me several specimens, and I found others myt;Clf. 
They nearly all hal'e a granitic structure, are brittle, harsh 
to the touch, and apparently of altered colours. First, a 
white syenite, streaked and mottled with red; it eonsiStil of 
well crystallized feldspar, numerous grains of quartz, and 
brilliant, though small, crystals of hornblcnde. The feldspar 
and hornblende in tllis and the succeeding cases, hal'e been 
determined by the r<lficctillg goniometer, and the quartz by 
its action under the blow-pipe. Tbe feldspar ill these ejected 
fragments, like the glll&:iy kind in the trachyte. is from its 
cleavage a potash.feldsl>ar. &ctmdly. a brick-red mass of 
feldspar, quartz, and small dark patchC5 of a decayed 
mineral; one minute particle of whid!, I Willi able to a-"Cer-



EJecTHD Oa.LNI TIC FHAOMHN1'S. 41 

tain by its cleavage, to be hornblende. Tilirdl!l, a mau of 
confusedly crystallized wltitc feldspar, with little lIef1t8 of a 
dark coloured mineral, often carious, externally rounded, 
having a glossy fracture, but 110 distinct clca,"age: frOID 
compariqon with the second spceimen, I have no doubt that 
it is fused hornblende. Fourthly, a rock, which at first 
appeal'll R simple aggregation of distinct and large-siled 
crystal.!! of dllSky-colonn:.-d Labrador feldspllr;· but ill their 
inter..tices there is sollie white granular feldspar. abundant 
scales of utica, a little altered hornblende, and, as 1 belie,·c, 
110 quartz. I hnxe described these frngmcnlll in detail, 
because it is rare t to find granitic rocks ejected from vol
call08 with their minUClU ulichulIgffl, as is the case willi the 
first specimen, and partially with the second. One other 
large fragment, found in another spot, is descrving of notice; 
it is a conglomerate, containing smlll) fragments of grallitie, 
cellular, and jaspery rocks, and of hOrllstone porphyrief!, 
embedded in a bal>C of wacke, threaded by numerous, thin 

.. ProfttlOr Miller has been 10 kind 1\.1 to eumine thil mineral. lie 
obtAined two good clelwllgel of BG" 30' and 86" 00". The menn of 
leveral, which I made, wu 860 30'. Prof. Miller Itatel lhat thet(! 
cryltall,lI,heo reduccd. to a fine po .. der, are IOluble io bydrochlorie 
acid, In'l'ing lOme undillQlndliln: lNohilldj theadditillollfo:u.lateof 
ammonia gi'l'l'II a copioul Ilrreipitate of lime. He further remarb, 1h.1 
according to Von Kobell, anorthite (a mineml occurring in the ejected 
fragmenttat Mouot SomOI) il al .. lyl white and tnlDlparent, 110 tlill if 
this be the cue, thrse cryltall from Aleeolion mUllt be eonsidered u 
Labrador feldspar_ Prof. Miller add&, that he W ReO an account, in 
"Erdmano·1 Journal fUr tec:hllische Chl'mie," of. mineral ejected from 
a volcano, which had the n:lernal chlr-~eterl of Labmdor feldapar, but 
differed in the anal)·.i., from ~hat given by mineralogiau, of Ihi, mine
rai: the author attributed thi, difference to an errorio Iheanaly.ilof 
Labrado,feldrpar, .... hichb!nryold. 

t Dlubeny, in hb! .... ork on Volcano. (p. 386), remarb that thb! il 
the C1IIC I and Humboldt, in hi' ]lenonl\ Nllfnlti'l'e ('1'01. i. p. 236), 
lIIy_," In geDeral, the mMWII of koo,,·n primitive roc. .... r mean tho.e 
which perfectly resemble our granill'll, goei ... and mica ... l&te, are 
very ~ io lavu: tbe lubltanCCl we generally denote by tbe name of 
granite. thrown OUI by Yl'lluviul, are miJ:tura of Dl'pheiine, mica, and 
pyroJ:ene." 

_ _ ~ __ "",",c..m 
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layers of a concretionary pitchstone passing into ohsiJinn. 
'I'llese layers arc parallel, slightly tortuous, and sllOrt; 
they thin out at their cnds, Illld resemble in form, tile layers 
of quartz in gneiss. It is probable that these small embeddt"d 
fragments were not separately ejected. but were entangled in 
a fluid volcanic rock, allied to obsidian; and we shall pre
sently see that several yarietics of this latter series of rock 
896umc a laminated structure. 

Tracliytic series oj Rucks.-These occupy the morc ele
vated and central, aud likewise the south-eastern parts of the 
island. The trachyte is generally of a pale-brown colour, 
stained with Slllall darker patches; it contains broken and 
bent crystals of glassy feldspar, grains of specular iron, nud 
black microscopical points, whidl latter, from being easily 
fused, and then becoming magnetic, I presume arc honl
blende. 'rhe greater number of the hills, bowe,'er, are 
composed of a quite white, friable stone, appearing like 
a trachytic tllff'. Obsidian, hornstonc, and several kinds of 
laminated fcldspathic rocks, arc associated with the trachyte. 
There is 110 distinct stratification; nor could I distillgui~h a 
crnteriform structure in any of tIle hills of this series. Con
siderable dislocations ha,'e taken place; and many fissures 
in these rocks are yet left open, or are only partially filled 
with loose fragments. 'Vithin the spaee,- mainly formed of 
trachyte, some basaltic streams have burst forth; and not 
far from tIle summit of Green Mountain, there is one stream 
of «nite black, vesicular basalt, containing minute cry~tals of 
glassy feldspar, which 118"c a rounded apl>earance. 

The soft white stone above-mentioned, is remarkable fl'om 
its singular resemblance, when viewed in mass, to a sedi
mentary tuff': it was long before I could persuade myself 
thnt such was not its origin; and oUler geologists have been 
perplexed by closely similar fonllations in traehytie regions . 

• This spacc is nearly included by a line swecping round Green 
Mountain, and joining the hills,caHed the Weatlterl'ort Signal, Holy
head,andthatdenominated(illlproperlyina~logiealscnse)"the 
crater of lin old volcano." 
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In two cases, this white cartllY stone formed isolated hills; 
in a third, it was associated with columnar and laminated 
trachyte; but I was unable to trace an actual junction. It 
contains numerous crystals of glassy feldspar and black 
microscopical specks, and is marked with small darker 
patches, exactly as in the surrounding trachyte. Its hasis, 
however, when viewed under the microscope, is generally 
quite earthy; but sometimes it exhibits a decidedly crystal
line structure. On the hiU marked "Crater of an old 
volcano," it passes into a pale greenish-gray variety, differ
ing only in its colour, and in not being so earthy; the 
passage was in one case effected insensibly; in another, it 
was fonned by numerous, rounded and angular, masses of the 
greenish variety, being embedded ill the white varicty;-in 
this latter case, tIle appearance Wag very llluch like that of a 
sedimentary deposit, torn up and abraded, during the depo
sition of a subsequent stratum. Doth these varieties are 
traversed by inllumerable tortuous veins, (presently to be 
described,) which are totally unlike injected dikes, or indeed 
any other veins which I have ever secn. Bodl varieties 
include a few scattered fragments, large and small, of dark
coloured scoriaceous rocks, the cells of some of which arc 
partially filled with the white earthy stone; they likewise 
include some huge blocks of a cellular porphyry.- 'fhese 
fragments project from the weathered surface, and per
fectly resemble fragments embedded in a true sedimentary 
tuff. Bltt as it is known, that extraneous fragments of cellu
lar rock are sometimes included in colunmar trMhyte, in 
pholloiitc,t and ill other compact lavas, this circumstHllce is 
not any real argument for tIle sedimentary origin of the white 
carthy stone.t 'fhe insensible paSS.'lge of the grccni.;h 

• The {lO'1)h)'ry i$dark-eoloured j it contains numerous, often frae. 
tured, crystals of white opaque feldspar, also decomposing crystals of 
oxideofironjits,-csiclesincillde masscsofdelicate,hair-like,crystal$, 
apparentlyo(analeime. 

t D'Aubuis8(,lll TOOte de Geognosie, tom_ ii. p.548. 
t Dr. Daubeny (on Yoleanos, p. ISO) seems to have bt'en led to~· 
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variety into the white one, and likewise the more abrupt 
passage by fragments of the former being embedded in 
the latter, might rC!luit from slight differences in the comllO
sition of the saUle mass ofmoltCII stone, and from the abrading 
action of one such part still fluid, on another part nlready 
solidified. The curiously formed "cina have, I bdic\'I', 
been fonned by silicious matter being lIubse<lucntly segre
gated. But my chief rC8.8on for believing that these lIOn 
carthy stones, with their extraneous fragments, 8rc not of 
Sl'dimentary origin, is the extreme improbability of cryl!italll 
of feldspar, black microscopical specks, and small st8ill~ of a 
darker colour, occurring in the same proportional numbers 
in an aqueous deposit, and ill masses of solid trnC'hyte. 
'Moreover, as I 11IH'C remarked, the microscope occasionally 
reveals a crystalline structure in the apparently earthy 
basis. On the other lland, the partial decomposition of such 
great lIIasses of trachyte, forming whole mountains, is 
undoubtedly a circuUlstanc<l of 1I0t easy explanation. 

Vtinl in tM tartlly trachytic JlI(UUI.-These veins are ex
traordinarily nUlllerou~, intersecting in the most complicated 
manner both coloured ,"arieties of the earthy trachyte: they 
arc best seen on the flanks of the" Crater or the old volcano." 
'1'hey contain crystals of glassy feldspar, black microscopical 
specks and little dark stains, Ilrecisely as in the surrounding 
rock; but the basis is "cry diffcrent, being exceedingly 
hard, compact, 80mewllat brittle, and of rather less easy fusibi
lity. The veins vary milch, and suddenly, from the tcnth of 
an ineh to one inch in thicknts8; they often thin Ollt, not 
only on their edg(';l, but in their central parts, tlllls lea\'ing 
round, irregular aperture.; tI.cir surfaces are rllgged. 

lie'l'e thllt eertain trachytie formatioru of "'chia lind of the Pay de 
J)()me, which clO5tly resen.ble thew of A_nrion, "'ere of ~dimentary 
origin, chiefly from the lrequenL Ilrescnce in thtm .. or seoriform por' 
tions, different in colour from the matrix." Dr. Dllubtny add., that on 
the other hand, Brocchi, and othn eminent geologists, have collsidt'red 
the.e hedB l1li earthy urieliCi of trachyte, he considen (he subjed 
dttt:rvingof further Iltttntion. 

1ha ComLJJete Worl. ,:,f Chllf1oo.~ DHWIn nhn 
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They arc inclined at every possible angle with the horizon, 
or arc horizontal; tlley are generally cnrvilinear, and often 
inwrbranch oue with another. From tlleir hardness they 
withstand weatilCring, and projecting two or three feet above 
the ground, they occasionally elltend some yards in length: 
these plate-like veins, when struck, emit a sound, almost 
like that of a drum, and they may be dil:!tinctly seen to 
vibrate; their fragments, which arc strewed on the gronnd, 
clatter like pieces of iron, whcn knocked against each otller. 
They often assume the most singular forllls; 1 saw a 
pedestal of the earthy trachyte, COVf'red by a hemispherical 
portion of a vein, like a great nmbrella, sufficiently large 
to shelter two persons. I have never met with, or seen de
scribed, any veins like tllcsc; but in form they rescmble the 
ferruginous Beams, due to some process of segregation, occur
ring not uncommonly in sandstones,-for instance, in the 
New Red sandstone of England. Numerous veins of jasper 
and of siliceous sinter, occurring on tile summit of this sume 
hill, show that tilere has been some abundant source of 
silica, and as these plate-like veins differ from the trachyte, 
only in their greater ilardnes8, brittleness, und less easy fusi
bility, it appears probable that their origin is due to tile 
scgregation or infiltration of siliceous mutter, in tIle same 
manner as happens with the ollides of iron in many sedi
mentary rocks. 

Siliceuu. ,iT/la- and jOIpt'T.-Tbe siliceous sinter is either 
quite white, of little specific gravity, and with a somewhat 
pearly fracture, passing into Ilinkish pearly quartz; or it is 
yellowish white, with a Ilarsl! fracture, and it thcn contains 
an earthy powder in small cavities. Doth "varieties occur, 
eitllcr in large irregular masses in the altered trachyte, 
or in scaUlS included in broad, vertical, tortuous, irregular 
veins of a compact, harsh, stone of a dull red colour, 
appearing like a sandstone. This stone, however, is only 
altered trachyte; and a nearly similar "ariety, but often 
honeycombed, sometimes adheres to the projecting plate
like veins, described in the last Ilaragraph. The jasper 

~ I" () II" I" J{ rk f "Ip~ rvvin nli I" 
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ie of 8n ochre yellow or red colour j it <>celln ill lurge 
irreg ular mfls&C!l, 81\d sometimes ill "ciU8, both in the altered 
trachyte and in an associated mau of sconacrou8 basalt. 
The cells of the SCOMaceoU8 basalt are lined or filled with 
fine, concentric layers of chalcedony, coated and studded 
with brighHcd oxide of iron. In tllis rock, especially in 
the rather morc compact parts, irregular angular pntch!!fl 
of the red jasper are included, the edges of which ill~cn8ibly 
blend into the surrounding mass; other patches occur 
having an illtenucdiate character between perfect jasper 
811d the ferruginous, decomposed, basaltic base. lu th{'SC 
patches, and likewise in the large \'f~in ·like 1118StleS of jfl~per. 
there occur little rounded cavili~, of exactly the 811.me 
size and form with the air-cells, which in the 8coriaceQu8 
bl\!lalt Ilrc filled and lined with layen of chalcedony. 
Smnll fragments of the jasper, examined uuder the micro
seope, sccm to resemble the ehalCftlony with itll colouring 
matter not IK'lmrated into layers, but. mingled in the siliceous 
paste, together with some impurities. I can understand 
these facts,-namely, the blending of tbe jasper into the 
semi-deeompo!lCd basalt,-its oeeurrence in angular patchell, 
which clearly do not occupy pre-existiug hollows ill the 
roek,-and ita containing little vesicles filled with chalcedony, 
like those in the scoriaceous lava,-only on tile supposi
tion that a f\uid , probably the same fluid which deposited 
the chalcedony ill the air-cclls. remO\'ed ill those parts 
where there were no cavities, the ingredients of the oo.'.altic 
roek, and left. in their place. silica and iron, and thus pro
duced the jMper. In some specimens of s.ilicificd wood, J 
have obsen'cd, that in tile Mille nmuller as ill the hasah, the 
solid parts were COII\'etted into a dark·coloured homogeneous 
stone, whereas tlle cavities fonned by tbe larger 1Ift1}. 
ves;;cls (which may be compared with the air-vCllieles ill the 
basaltic lava) and other irregular hollow1I, appal"@utly pro
duced by deeay, were filled with concentric layers of chal. 
cedony; in this case. there can be little doubt that the 
same fluid dcp08itc<i the homogeneous base lind the eha l· 

(Q The Comolete Work of Ch -t.. rl '",, 'n Onlin' 
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cet.iollie layers. After these consideratiolls, I callnot doubt, but 
lhat the jasper of A!eCnsioll may be viewed as a "oleanie rock 
O!i li('ificd, in precisely the same sense as this tenn is applied 
to wood, when silicified: we are equally ignorant of the 
lIIe1tns by which every atom of wood, whilst in a perfee, 
state, is removed and replaced by atoms of silica, as we 
are of the means by which the cOllstituent parts of a 
volcanic rock could be tllUS acted 011.- I was led to 
the CRreful examination of these rocks, und to tlle COII
clu~ion herc givcn, from ha"ing heard the Rev. ProfC880r 
Ilenslow expr<!88 a similar opinion, rcgllrding the origin 
in trap-rocks of lIIany chalcedoniea ... d agates. Sili
ceous deposits seem to be ,'cry general, if not of universa l 
occurrence, in partially dccomposed trachytic tuffs;t and as 
these hills, according to the view abo"e gh'en, consist of 
trachyte softened and altered ill .itlJ., tile presence of free 
silica ill tllis case, may be added as olle lIIore instance to the 
list. 

Concretion. in pumiceolU i,!1f.- The hill, marked ill the map 
.. Crater of an old volc8no," has no claims to thisappcllalioll, 
which I could disco,'er, except in being !lunllountcd by a 
circular, ,·ery shallow, $auCt!r-like sUlllmit, nearly half a mile 
in diameter. This llOliow has been nearly filled up with 

• Beudanl (Voyage en Hongrie, tom. iii. p. Ml'l, 0(4) describe. kid
ney .. hRptd mlLMtt or ;'sptr..opal, which either blend into the surround
ing tnu:hytie conglomerate, or Ilre embedded in it like ehalk.flints; IlIld 
he compa.mI them with the rmgmenu or opa.liud wood, which IlI't! 

llbundant in thil same 10rmRtion. Beudanl, howeyer, appears to hllye 
viewed the procelll of their formation, mthcr III one or limple infiltm
tion, than or moleeulnrexehllnge; but the IJreacnce or n concretion, 
wllolly different rrom the lurrounding mllttcr, if not formed in Il pre
existing hollow, dellrlyle(!mII to me to reqnire, either II. mol~ular or 
mechanieal displacement or the atomll, which occupied the .pace aner_ 
" ... nb filled by it. The jlllper..opa.i or llunrry JlIIIIIn into ehaleedony, 
and thererore in this _. u in that or Aleen,ion, jll8per aeeml to be 
intimately related in origin 'lrith eMleedony. 

t BeudlUll ('\oYIlgeMin. tom. iii. p.5(1) enumeratetl e1lit'ii in lIun
gary, Germany, Centr.l .'ranee, Italy, Greece, ,md Muico. 
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1118ny sucecssive sheet8 of ashes and scorire, of different 
colours, and slightly consolidated. Each successive, saucer
shaped, layer crops out all round the margin, fomling 80 
many riugs of various colours, Bnd giving to tbe hill 8. fan
tast ic appearance. The outer ring is broad, and of a ",·hite 
colour; hence it resembles a course round which 11OrM'S have 
been exercised, and has received the 11sme of the Devil's 
Riding School, by which it is llIost generally known, These 
successive layers of asilC!!! must have fallen over the whole 
surrounding country, but they 11ave all been blowlI away 
except in this onc hollow, in which probably moisture acell
muhHed, either during 811 extraordinary year whell rain fell, 
or during the storms often accompanying \'olcallic eruptions. 
One of the layers of Ii pinkish colour, and chiefly derived 
from sillall, deeomposed fl'8gmentJ of pumice, is remarkable, 
from containing numerous concretions. These arc generally 
spherical, from half-an-inch to three inchCB in dialllcter j but 
they arc occasionally cylindricnl, like those of iron-pyritCB in 
the c1l1'1lk of Europe. They consist of a very tough, com
pact, palc-brown stone, with a slllooth and even fractu re. 
They are divided into concentric layers, by thin white ]lar
tition<l, resembling the external sUI>erficiCB j six or eight of 
such layers are distinctly defined near tlle outJide j but those 
toward tile inside generally become indistinct, and blend into 
a homogeneoUllmass. I presume that these concentric layers 
were fonued by the shrinking of the collcretion, as it became 
compact. The interior part is genernlly fissured by minute 
cracks or septaria, which are lined, both by black, metallic, aud 
by other white and crystalline specks, the nature of which 
I wall unable to ascertain. Some of the larger concrctiOIlS 
cOllsist of a mere sphcrical shell, filled with dightly consoli
~Ial(~d ashes. The concretions contain a small proportion 
of carbonate of lime: a fragment Jllaced under the blow
pipe deerepitates, then. whitenll and fuses into a blebby 
enamel, but docs IIOt become caustic. The surrounding 
ashes do not contain any carbonate of lime j hcnce the CO Il 

cretion' ba\'e probat.ly been formed, ad i~ 80 often the ca.--e, 
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by the aggregation of this substance. 1 hU,'e lIot tIlet with 
ally account of similar concretions j nnd con~idering their 
great toughne;o9' and compactness, their occurrence in a bcd. 
which Ilrobahly has been subjected only to atlllospheric 
moi~ture. i9' remarkable. 

Fonllulioll of calcartOul Toclu on tht Ita-coast.-On scl'eral 
of the sea-beachCII, there ore immense nccnlllulatiOlls of 
small, well-rounded particles of shells nnd eoral~, of white, 
yellowish, and pink colours, interspersed with a few \olcnnic 
particlc;o. At the depth of a few fcct, these are found 
cemcnted together into stonc, of which the softer ,'arietics 
are usetl for building; there are other "nrietics, both coarse 
and fine-grnineu, too hnrd for this puqlOse: and I saw one 
mas~, di,'idcd into e,'ell layers half-an-inch in tllicknals, 
which were 80 compact, that whcn struck witll a Ilamlller 
they rallg like flint, I t is bclie\'f.~.1 by the inhabitullt5, tlJat 
the particlc>! become united in the eoufI!C of a single year. 
The union is effected by calcareous matter j and in the most 
compact varieties, each rounded particle of shell and \'olcnnie 
rock CUll be distinctly seen to be enveloped in a husk of 
pellucid carbonate of lime. Extremely few perfect shells 
ure embedded in these agglutinated masses; and I ha,'e 
examined even a large fragment under a microscope, without 
being able to discover the least vestige of strire or other 
marks of external form: this shows how long each )mrticle 
must have been rolled about, before its turn came to be 
embedded and cemented,· Olle of the most compact 
varieties. when placro in acid, was entirely dissolved, with 
the exception of some floc<:ulent animal matter; its specific 
gravity was 2'63. The specific gravity of ordinary lime
stone varies from 2'6 to 2-75; pure Carrara marble was 
found by Sir II, De la Dechet to be 2'7. It is remarkable 

• The ~ggll of the turtle being buried by the p!lrent, sometime. be
rome ~nc\~d in the IIOlid rock. Mr. Lyell has given a ligun (Princi
ple. orG~ology, book iii. eh. 17.) of some eggll, containing the oon('J of 
youngturtlra, foundthu.~ntombed. 

t Rrsearchel in Theoretical Geology, p. 12. 
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that these rocks of Ascension, formed close to the surface, 
should be nearly as compact as marblc, which has undergone 
the action of heat and pre~~ure in the plutonic regiolls. 

The great aecumulatiOIl of loose calcareous particles,lyi.ng 
on the beach ncar the Settlement, commences in the month 
of October, Illm'ing towards the S.\V., which, as I was in
formed by Lieut. Emus, is caused by a change in the pre
,·uiling direction of the currents. At this perio<l the tidal 
rocks, at the S.Wr. end of the beach, whcre the calcareoWi 
sand is accumulating. and round which the currt'nts swcep. 
become gnKIually coated with 8 calcareons illcru.,tation, half
au-iudl ill thicknC!O~. It is (Iuite white, compact, with some 
parts slightly spathose, and is firmly attached to the rock. 
AO:er a sIlOrt lime it gradually disappears, being either re
di!lSOlved, when the water is I~s charged with lime, or more 
probably is mechanicaDy abraded. Lieut. Evans has ob
sen'ed these fact", during the six years hc has resided at 
A.lICen~ion. The incrustation '-aries ill thickne:;s in different 
years: in 1831 it was ullusually thick. 'Vhcn I was there 
ill July, there was no remnant of the incrustation; but on a 
point of basalt, from which the quarrymen had lately re-
1D0\'(!(I a mass of the calcareous fl'Ct.'Stone, the incrWllatiOIl 
was l)Crfectiy pN"ICn·ed. Considering the po!;ition of the 
tidal rocks, and the I>criod nt which they become coated, 
tilere can be no doubt, that the movcment and disturbance 
of the \'a.st acculllulation of ealcarcous l)articles, many of 
them being partially agglutinated t()<~('ther, causes the wave! 
of the sea to be 80 highly charged with carbonate of lime, 
that they depo6it it on the first objects against which they 
impinge. I hal'C be('11 infonued by J~iellt. Holland, R.N., 
that this incrustatiou is fonned 011 lIlany part!l of the coast, 
on lIl08t of which, I believe, there are likewise great masses 
or comminuted shell~. 

A frollde6U1l1 calcartous inCMI6tation.-In many respects 
this is a singular del)C)~it; it coats throughout the year the 
tidal volcanic rocks. that project from the beaehcs com
poted of brokcn shell!';. Its general appearance iii \I-ell re-

Th k f h rl ~ lin 



presented in the ac(''OIllIJanying woodcut j but the fronds or 
discs, of which it is composed, are generally so closely 

crowded together R! to toueh. '111CAe fronds have their 
sinuoull edges finely crenulated, and they project OVcr their 
pedestals or lIUppOrts; their upper surfaCC!lare eithcr slightly 
conca,·c, or slightly cOlwex; they are highly polished, aud of 
a dark gray or jct black colour i their form is irregular, 
generally circular, and from the tellth of all inch to olle ineh 
ami a-half in diameter; their thicknetl~, or amOllnt of their 
projection from the rock on which they stand, varies much, 
abollt a quarter of I\n inch being pcrhaps mORt uSllal. '111e 
fronds occasiollally become more and more con\'CX, until 
they pass into botryoidal masses witl. thcir summits fissured ; 
whcn in this state, they are glossyaud of an intensc black, 
10 Ill! to resemble IOllle fused metallic substancc. I ha"8 
show n the incrustatiou, botll in this laller lind ill its ordinary 
state, to sc\'erai geologists, but not one could conjecture its 
origin, except that perhaps it was of "olcanic nature! 

The substance fonning the fronds, hu • very compact and 
often almost crystalline fracture; the edgC!!l being translu_ 
cent, and hard enough easily to scratch calcareous SIJar. 
Under the blow-pipe it immediately becomes white, and 
emits a strong animal odour, like thllt from fresh shells. It 
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is chiefly composed of carbonate of lime; when placed in 
muriatic ncid it fl'otils much, leaving- n l'esidl.lc of sulphatc of 
lime, and of all oxide of iron, together with a black powder, 
wbich is not soluble in heated acids. Too latter substance 
seems to be carbonaceous, and is e"idently the colouring 
matter. The sulphate of lime is cxtraneous, and occurs in 
distinct, excessively minute, lumellar plates, studded on the 
surfaces of the fl'Olllls, and cmooltlcd betwcen the fine layers 
of which they arc composed; when It fragment is Itent.ed in 
the blowpipe, the!!e lumell-.c are immediately rendered visible. 
The original outline of the fronus may often be traced, either 
to II. minute particle of shell fixed in a cre"ice of the rock, or 
to several cemented together; these first become deeply 
corroded, by the dissoh-ing power of the waves, illto sharp 
ridges, and then urc coated with successive layers of the 
glossy, gray, calcareous incrustation, 'rhe inequalities of the 
primary support affect the outline of every successh-c layer, 
in the same manner as may often 1Jc seen ill bezoar-stones, 
when an object like a nail forms tlte centre of aggregation. 
The creDulatcd ed!,"C!', howc,·er, of the frond appenr to be 
due to the corroding power of the tlurf on its OWII dCl}()Sit, 
alternating with fresh depositions, On some smooth basaltic 
rocks on the cOllstofSt,Jtlgo, I found an exceedingly thin layer 
of brown calcal·eous matter, which 1Ilider Ii lens presented a 
miniature likeness of the crenulated and polished fronds of 
Ascension; in this ease a basi~ was lIot afforded by any pro
jecting extraneous particles. Although the incrustation at 
Ascension, is persistent throughout tJle year; yet from the 
abraded appearance of some parts, und from the fresh ap
pearance of other PUI"!S, the whole seems to undergo It 1"0lttJd 

of decay and renovation, due probably to changes ill the form 
of the shifting beach, Rnd consequently in the action of the 
breakcrs: hence probably it is, dmt the incrlliltation nc'-er 
acquires a great thieknals. Considering tlle position of the 
encrusted rocks in the midst of tIle calcareous beach, to
gether with its composition, I think there can be 110 doubt, 
that its origin is due to the dissolution and subsequent depo-

Rl Th~QmDlete VV.ot:k of Charles Darwin Online 
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sition of the matter, composing the rounded partielcs of 
shells and corals.- From this source it derivcs its animal 
matter, wllich is evidently the colouring principle. The 
nature of the deposit, in its incipient stage, can often be well 
seen npon a fragment of white shell, when jammed between 
two of the fronds; it tllen appears exactly like the thinnest 
wash of a pale gray varnish. Its darkness varics a little, 
but tllo jet blackncss of some of the fronds and of the botry
oidal masses, seemll due to the translucency of the successi"e 
gray layers. There is, however, this singular circumstance, 
that when deposited on the under side of ledges of rock or 
in fissures, it appears always to be of a pale, pearly gray 
colour, even when of cOlllliderablo thickness: hence one is 
led to SUI1IlO5e, that fLn abundance of ligllt is nccessnry to the 
developmcnt of tbe dark colour, in the same manner as 
seems to be the case with the upper and exposed surfaces of the 
shells of living mollusca, which arc always dark, compared 
with thcir under surfaces and with tIle parts habitually covered 
by the mantle of the animal. III this circumstance,-in the 
immediate loss of colour and in the odour emitted under tIle 
blow_pipe,_in tile degree of hardness and translucency of 
the edgC!<,-8nd in the beautiful IlOJish of the surface,t ri'·81-

• The 51'lenile, Ill! I have remarked, i. extraneoUll, and must have 
becn deril'ed from the sca_water. It il an interestiag circumstance 
thu, to find the wal'e\I of the ocean, sufficiently charged wilh,ulllhate 
of lime, to deposit it on the roek~ againlt which thcy duh every tide. 
Dr. Webrter hM de1lCril>ed (Voyage of the Chanticleer, vol. ii. p. 319) 
bed, of g)'pllum and ",h, u much aa two feet in thicknell, IeI'!. by the 
evaporation of the Sl'rayon the rockl on thellindward COlUlt. Beautiful 
Btaillctite. of selenite, rtsembling in form thOle of carbonate of lime, 
are formed nellr these bella. Amorphous m""K'II of gypsum, 111110, occur in 
ca,'ema in the interior of the islllnd; .ml.t Croa HiH (an old crater) 
I Mil' a conllidernble qUllntityofs'l.lt oozing from a pile oC K'Ori~. In 
theee latter CII.IIeIi, tIle I8lt and gypllUm appear to be volcanic ()rodUCII. 

t r'rom the fact described in my Journal of Retearehl'\l(p.12),oCa 
cOIItingofoltideofiron,de(lOIiited by a streamlet on the rockl in ill bed 
(like a nearly aimi\tu COIlting at tile greal eataractl of tile Orinooco and 
Nile), becoming finely poHlhed whue the lurf actl, I prel!ume that 
the lor{ in thil inltanet', alao, i8 the poliUling agent. 
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ling when in a fresh state that of the finest Olh'a, there i.'l H 

striking analogy between this inorganic incrustation and the 
shells of lh'ing moll uscous animals.- This appears to me 
to be an interesting physiological fact.t 

Sillgular lal1lil/ated bedJ/ alternab.'lIg with and p<Usillg into 
ooJ/idiun.-These IJ«.ls occur within the trachytic district, at 
the western base of Green !\foull tain, under which they dip 
at a high inclination. They arc only Imrtially exposed, 
being covcred lip by modcrn ejections j from this cause, 
I was unable to trace their jUllction with the trachyte, or to 
d iscover whether they had flowed as a strcam of lava, 01' 

had been injectc<1 amidst the O\'erlying strata. T here arc 
three principal beds of obsidia n, of which the thickest fonns 
tl.e base of the section. The alternating stony layers appear 
to me emincntly curious, and shall be first described, and 
afterwards their passage illto the obsidian. T hey have an 
extremely di"crsified appearance j fi\'e principal Y8rieties 
lllay be noticed, but these insensibly blend into each other 
by endless gradations. 

First,-A pale gray, irregularly and coarsely laminated,t 

• I II the sectioll descriptive of St. Pllul'lI Rocks, I hne deseribed II 
glOl8)', pellrly.ubatllllce, which c:oI\t. the rocb, and an allied i[lIlac
titical incrustation trom Ascen&ion, the Crll51 of which resembles Ihe 
enamel of teeth, but is hard enough to 8C1'IItch pillte glllllll. Bolh these 
.ubstanceB contllin Bnimlll matter, and seem to have been derived from 
wster infiltering through hirds' dung, 

t Mr. J-IorlleralldSir J)lIvid Brewster hBve detlCrihed (PhilOBOphical 
Transactions, 1836, p. 6:1) a singular" artificial Sllbstancr, re.emhling 
.hell." It il deposiU1l. in fine, trallspa~nt, highly polished, hrown· 
colouredlaminll!,l~illgpeculi!lropt ic!llprOIJertie.,olltheinsideof 

a"essel,in which eloth,fil"llt IJrepared with glue and then wilhlime,ia 
made to revolvel"llilidly in water. It is mllchllOfter,moretranl(N\rent, 
and contains rnOR animal maner, than the nBtural incrustation 8t 
AI;Cen$ion 1 but ""e here Bgain see, the 81rong tendency v.'hich carbonate 
of lime and IInimal matter evince to form a IIOlid suhlitance allied to 
ahel!. 

t T his term i9 open to some miaintcrpretll.tion, as it may be applied 
both to rock. divided into laminlll of exactly the wme eomposition, 
and to layera finnly attached to tach other, wilhno liuile tendency, but 
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harsh.feelillg rock, resembling clay-slate which has been ill 
contact witl) a trap-dike, aud with a fracture of about the 
same degree of crystalline structure. This rock, as well as 
the following varieties, easily fuse into a pale glass. The 
greater part is bouey-combed with irregular, angular, cavi
ties, so that the whole has a carious appearance, ilnd some 
fragments resemble in a remarkable manner silicified logs 
of decayed wood. This \'ariety, especially where more 
compact, is often marked with thin whitish streaks, which 
are either straight or wrap round, one behind the other, the 
elongated carious hollows. 

Sccondly,-A bluish gray or pale brown, compact, heavy, 
homogcll(!Qus stOIlC, with an angular, uneven, earthy frac
ture; viewed, howe\'cr, under a lens of high power, the 
fract9rc is seen to be distinctly crystalline, and even separate 
minerals can be distinguished. 

Thirdly,-A stone of the same kind with the last, but 
streaked with numerous, parallel, sliglltly tortuolls, white 
lines of the thickness of hairs. 'l'hese white lines are more 
crystalline than the parts between them; and the stone 
splits along them: they frequently expand into exceedingly 
thin ea\'ities, which are often only just perceptible with a lens. 
The matter fonning the white lines hccomes better crys
tallized in these ca\-ities, and Prof_ !\JiJler was fortunate 
enough, after gel-eral trials, to ascertain that the white 
crystals, which arc thc largest, were of quartz,· and that 
the minnte green transparent needles were augite, or, as 
they would more generally be called, diopside: bC!lides 
these crystals, tilcre are some minute, dark 81>CCks without a 
trace of crystallization, and some fine, white, gralltLlar, crys

composed of different miners!!, or of different shsdes ot colour. The 
termlllminated,in this chapler, is applied in theseiatter&enses; where 
Il homogeneous rock spliu, as in the former .enle, in a given direction, 
Jikecllly-si\l.te, I h'll'e used Ihe term fissile . 

• Professor Miller informs me Ihat Lhe cryslal!! which he measured 
had the faces P, %, III of Ihe figure (147) gh'en by Haidinger in hi. 
TraDJ!lation of Moh.; and he adds., that it is remarkable, thAl none of 
them had the 51ightest trsceoffacel Tofthe regulaT six-sided pri5lll. 
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talline matter, ,vhich is probably feldspar. Minute fraglllcnts 
of this rock are easily fusible. 

Fourthly,-A cOlllpact crystalline rock, banded in straight 
lines with innumerable layers of white and gray shades of 
colour, "arying in width from the illth to the .. hth of an 
inch; these layers seem to be COml)()sed chicHy of feldspar, 
and they contain lIulllerous perfe<:t crystals of glassy feld
spar, which arc placed lcngthways; they are also thickly 
studded with microscopically minute, amorphous, black 
speck!!, which are placed in rows, either standing separately, 
or more frcquentl)· united, two or throo or several together, 
into blnck lin~, thinnerthall a hair. "'hen a slllall fragment 
is heated in the blow-pipe, the black Bpecks arc easily fused 
iuto black brilliant bl' .. d~, which become magnetic,-cliarac
tcra that apply to 110 common mincml excellt hornblende or 
augite. \\'ith the black Bpccks, thcre are mingled some 
others of a red colour, which arc magnetic Jx.fore being 
heated, and 110 doubt arc oxide of irOIl. Round two little 
cavities, in a SpccilUCII of this variety, I found the hlack 
specks aggregated into minute cry~tals, appearing like those 
of augite or hornblende, but too dull lind small to be mea
~ured by the goniometer; ill this specimen, also, I could 
distinguish amid"t the crYlitalline feldspar, grains, which had 
the aspect of quartz. By trying "ilb a parallel ruler, 
r found that the thin gray layers, and the black hair. like lines, 
were absolutely straight and parallel to each other. It is 
impossible to U'8ce the gradation from the homogeneous gray 
rocks to these striped \'arieties, or indeed the character of 
the different layers in the same sl>ccimen, without feelillg 
cOllvinced that the morc or less perfect whitencss of the 
crystalline fcldslmthic matter, depends on the more or Ie" 
perfect aggrcgatiou of diffused mattcr, into the black and 
red spceks of hornblende and oxide of iron. 

Fifthly,-A compact hea,'Y rock, not lamiuated, with nn 
irrcgular, angular, highly crystallinc, fracture; it abounds 
with distinct crystals of [lossy feldspar, and the crystalline 
feldllpathie hs~ is mottle(! with a black mineral, whicll on 
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the wellthered surface is seen to be aggregated into small 
cry!;talSl, some )>erfeet, but tile greater number imperfect. I 
showed this specimen to an experienced geologist, aud asked 
him what it WIlS, he answered, WI I tllillk evcry one else 
would have done, that it Will! a primitive greenstone. The 
weathered surface, also, of the foregoing (No.4) bauded 
variety, strikingly resembles a woru fragment of finely lami
nated gneiss. 

These fh'c varieties, with Illauy intenllediate ones, pass 
and repass into each other. As the compact varieties are 
quite subordinate to the olhers, the whole may be considered 
as laminated or striped. The iamiuil', to 8111ll up their charac
teri~tic!l. are either quite straight, or slightly tortuous, or 
Mm'oluted; they are all parallel to each odlcr, and to the 
intcr<:.alating strata of oL~idian; they arc generally of 
extreme thinness; tlley consist either of an apparently 
homogellCQur., compact rock, striped with different shades of 
gray and brown colou"" or of crystalline fcldspathic layers 
in a lllore or less perfect state of purity, and of dilferent 
tllicknCSl;(>;l, with distinct crystals of gla .... y feldspar placed 
lengthways, or ofl'ery thin layers ehjcRy composed of minute 
ery .. tal8 of quartz and augite, or composed of black aud red 
spcckB of an augitic mineral and of an oxide of iron, either 
not crystallized or imperfectly so. AOcr ha'l'"ing fnlJy de· 
scribed the obsidian, I sl18ll return to the subject of the 
lamination of rocks of the trachytic series. 

The pa8suge of the foregoing beds into the strata of glassy 
obsidill.ll is cffc<!tC(] in sc\"crul ways: first, angulo.mooular 
ma!;scs of obsidian, both large and small, abruptly appear 
di5t'('llIinatcd in a slaty, or in an amorphous, pale.coloured 
feldspathie rock, with a somewhat pearly fracture. Secondly, 
small irregular nodules of the obsidian, eitller standing 
separately, or united into thin laycl'!!l, scldOJn more than the 
tenth of an inch in thicknc),'\ alternatc repeatedly with '"cry 
tllin layers of a feldspathic rock, which is striped with the 
finc~t parallel wnes of oolollr, like au agoate, aud which 
sometimes passe6 into the Ilature of pitchstone; tlle interstice. 
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between the nodules of obsidian are generally filled by soft 
white matter, resembling pumiceous ashes. Thirdly, the 
whole substance of the bounding rock suddenly passes into 
an angulo-concretionary lllasS of obsidian. Such masses (as 
well as the small nodules) of obsidian are of a pale green 
colollr, and arc generally streaked with different shades of 
colour, parallel to the laminm of the surrounding rock; they 
likewise generally contain minute white sphrerulitcs, of which 
half is sometimes embedded in II. zone orone shadeofeolour, 
and half in a zone of another shade. The obsidian assumes 
its jet black colour and perft!ctly conchoidal fracture. oilly 
when in large Illa..~'les; but even in these, on careful exami
nation and 011 holding the specimens in different lights, I 
could gcncrally distinguish parallcl streaks of diffcrent shades 
of darkness. 

One of the commonest transitional rocks deserves in 
several respects a further description. It is of a "ery com· 
pHcated nature, and consists of numerous thin, slightly 
tortuous, layers of a pale-coloured feldspathic stone, often 
passing into an imperfect pitchstone, alternating with layers 
formed of numberless little globules of two varieties of obsi
dian, and of two kinds of sphrerulites, embedded ill a soft or 
in a lIard pearly base. 'rhe sphrerulit.es are either white and 
translucent, or dark brown and opaque; thc former are 
quite spherical, of small size, and distinctly radiated from 
their centre. The dark brown sphrerulites are less perfectly 
round, and vary in diameter from the * to T~ of an inch; 
when broken they exhibit towards their centres, which are 
whitish, an obscure radiating structure; two of them when 
united, sometimes ha,"e only one central point of radiation j 

there is occasionally a trace of a hollow or ere,' ice ill their 
centres. They stand either separately, or are united two or 
three or lIlany together into irregular groups, or more 
commonly into layers, parallel to the stratification of the 
mass. This ullion in many cases is so perfect, that the two 
sides of the layer thlls formed, Rre quite even j and these 
layenl, 8S they become less brown and opaque, canDot be 
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di~tinguished from the alternating layers of the pale-coloured 
fc\dspatllic stone. The sphrerulites, when not united, are ge
nerally compressed ill the l)lane oftile lamination oCthe mass; 
and in this same plane, they are often marked internally, by 
zones of different shades of colour, and externally by small 
ridges and furrows. In the upper part. of tile accompanying 
woodcut, the sphwrulites with the parallel ridges and furrows 

Opo;q .. b""'D .pbo.run ... d .... a .... &n.al.rpd_I~. n .. . pptrOMOaN.,\eh>ol11 morb,1 
.. ltb".,..llel'I<IpLThtll,,_lr&dl .. lar tl ru<'u ... oflbo_,_ ..... acbtoo 
Vloltl1'tI"Jlrae"<e<\. 

arc represented on an enlarged scale, but they aTC not well 
executed; and in the lower part, their usual manner of 
grouping is shown. 1n another specimen, a thin layer 
formed of the brown sphrerulitcs closely united together, 
intersects, as represented in the woodcut, No.7, a layer of 

AJaI .. ~bJ'lhtnlo~of""~o .. _ ........ "'l\w.ln_IKt .. ootbtrtl"'II.,Jqto .. : 

'1M .. I>oLo~Kt<dof""'lltltot .... "to.I." •. 
similar composition; and after running for a SJlOrt space in 
It. slightly curved line, again intersects it, and likewise a 
second layer lying It. little way beneath that first intersected. 



60 [CIIAP, III. 

The small nodules also of obsidiAn are sometimes externally 
marked with ridges and furrows, parallel to the lamination 
of the mass, but always less plainly than the sphterulites. 
These obsidian llooulC!! are generally angular, with their 
edges blunted; they are often impressed with the fonn of 
the adjoining spllrerulites, than which they are always larger; 
the@cparatenoouicsscldolllappeartohaycdrawneachother 
out by exerting a mutual attractive force. Had I 1I0t found in 
some cases, a distinct centre of attraction in these nodules of 
obsidian, I SllOlild h~lve been led to have considered them as 
r(,'siduary matter, left during the formation of the pearl
stone, in which they arc embedded, and of the sphrerulitic 
globules. 

The spl13:!fulites and the little nodules of obsidian in these 
rocks, so closely resemble ill general form and structure, COIl
eretions in sedimentary deposits, that olle is at Ollce tempted 
to attribute to them an analogous origin. They re~emble ordi
nary concretions in the following rcspeets,-in their exter~al 
form-in the 11IIion of two or three, or ofse\'eral, into an irre
gular mass, or into an even-sided layer,-in the ocea~iollal in· 
tersection ofonesuc.h layer by another, as in the case ofcllalk· 
flints,-in the prescnce of two or three kinds of nodulc~, 
often close together, in tIle same basis,-in their fibrous, radio 
ating structure, with occasional hollows in their centres,-in 
the co-existence of a laminary, concretionary, and radiating 
structure, as is so well developed in the concretions of mag
ne><iall limcstone, described by Professor Sedgwick.- Con
cretions in sedimentary deposits, it is known, arc due to the 
separation from the snrrounding ma~s of the whole or part 
of some mineral substaucc, and its aggregation round cer
tain points of attraction. Guided by this filct, I ha\'e endea
voured to disco\"er whcther obsidian fwd the sphrerulites (to 
which Illay be added marekunite and pearlstone, 1>0111 of 
them occurring ill nodular concretions in the trachytic 
series) differ in their constituent part~, from the minerals 
generally composing trachytic rocks. It appears from thre-e 

• Geological Tran611.ctionl,\·o1.iii. paTti. p.37. 
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analyses, that obsidian contains on an average 76 per cent. of 
silica; from one allaJyai~, that spllrel'l11itcs contain 79'12; 
fl'om two, that llllu'ckanite contains 79'25; and f!'Olll two 
other analyses, thnt pearlstone contains 75'62 of silica.
Now, the constituent parts of trachyte, as far as they can be 
distinguished, consist of feldspar, containing 65-21 of silica j 

or of albite containillg 69-09; of hornblende containing 
5S'27,t and of oxide of iron: so that the foregoing glassy 
COllCl'ctionary substance, all contain II- larger proportion of 
silica than that occurring ill ordinary fcldspathic or tracllytic 
rocks. D'Aubuissoll, t also, has remarked on the large pro
portion of silica compared with alumina, ill six analyses of 
obsidinll and pearlstone given ill Brongninrt's Miueralogy. 
lIenee 1 conclude, that Ihe foregoing concretions have been 
formed uy II. process of aggregation, strictly analogous to 
that which takes plnce in aqueous deposits, acting chiefly on 
the silica, but likewise on some of the other elements of lhe 
surrounding mass, and thus producing the difterellt con
cretionary varieties. From the weli·known effects of l'lIpid 
cooling~ in giving glassiness oftexturc, it is probably neces· 
sary that 1110 entire mass, in cases like that of Ascension, 
should have cooled lit a certain rate; hut cOllSidering Ihe 
repeated and complicated alternations, of nodules and thin 
layel's of a glassy texture with other luycl's quite stony 01' 
crystulline, all within tllO space of a fow feet or even inches, 
it is hardly possible that they could have cooled at different 
rates, and thus ha"e acquired their different textures. 

The natural sphrerulites in these rocks,lI yery closely 

• The foregoing analyses are taken from lJcudani Trait£; de Min~r
nlogie, tom. ii. p. 113 j and one analysis of obsidian, from Phillil)~'S 
Minerlliogy. 

t These analyses are taken from Von Kobell's, Grundziige der Miner· 
{J.\ogie, 1838. 

t Tl1Iit~ de G£-ogn. tom ii. p. 535. 
S This is seen in the manufactory of common glass, and in Gregory 

Wau.s's experiments on molten trap j also on the natural surfaces of 
lava-streams, and on the side-walls of dikes. 

II I do not know whether it il generally known, that bodies hllving 
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resemble those produced ill glass, when slowly cooled. In 
some fine specimclls of partially dcvitrified glass, in the 
possession of MT. Stokes, the sphrerulitcs are united into 
straight layers with c,oen sides, parallel to each other, and to 
onc of the outer surfaces, exactly as ill the obsidian. These 
layers sometimes interbranch and form loops; but 1 did not 
see any case of actual intersection. They fonn the passage 
from the perfectly glassy portions, to those ncarly homo
geneous Bud stony, with only nn obscure concretionary 
structure. In the same specimen, also, sphreruliws differing 
slightly in colour and in struclure, occur embedded close 
together. COllsidering these facts, it is some confinllatioJl 
of the view above given of the concretionary origin of the 
obsidian and natural sphrerulites, to find that M. Dartigues,· 
in his curious paper on this subject, attributes the production of 
sphrerulites in glass, to the different ingredients obeying tlleir 
own Jaws of attraction and becoming aggregated. He is led 
to believe that this takes IJlaee, from the difficulty in re
melting splra!rulitic glass, without the whole be first tho
roughly pounded and mi:'fed together; and likewise from the 
fact, that the change takes place most readily in glass com_ 
posed of many ingredients. In confirmation of 1\1. Dartigucs' 
view, I may remark, that M.Fleuriau de Dclleyuet found that 
the sphrerulitic portiolls of dcYitrificd glass were acted on both 
by nitric acid and undcr the blow-pipe, in a different mallller 
from the compact paste in which they were embedded. 

l'XRC:l\ythl'.ameappeal1lnee8JIsph~rulites,l\Ometime!oceurinsgates. 

Mr. Ro\)ert BrOlI"U showed me in an agate, rormed within a cavity in a 
piece of silicified wood, BOrne little specks, which were onl)' just visihle 
to tIle naked eye: these .peck~, whrn placed by him under a lenl of 
high power, presented a \)eRutirul IIppearance: they were perfeetly 
cireular, and consisted of the finest fibTellof a bro .... n colour, radiating 
with g",at enctne511 from a oommon eentre. Thne little rIIdiRting 
IUlnate oecaaionlllly intersected,and portions are quite cut off by the 
fine, ribbon·like WDn of colour in the agate. in the obsidian of 
AKcnsion, the halve$of a spluerulite often lie in diffcrcnlWIlU of 
colour, bnttheyarcnoteutofl"hy them, as in theagnte . 

• JonmRI de Physique, tom. 59 (1804), pp. 10, 12. 
t Idem, tom. 60 (ISIXI),p. 41S. 
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CmnparilQn oj tile obridian bed, and aiteniatiIJ9 drata of 
AICt7!flQlI, with t!/Ose of otlier CQUlItrlel.-! have been struck 
with much surprise, how closely the excellent description of 
the obsidian rocks of Hungary, given by Bendallt,· and that 
by Humboldt, of the same formation in Mexico and Peru,t 
and likewise the descriptions given by sc\'cral authOl'S+ of 
the trachytic regions in the Italian islands, agree with my 
obscrnltiolls at Ascension. Many passages might have 
been transferred without alteration from the works of the 
abovc authors, 8nd would have been applicable to this island. 
They all agree ill the lamillated and stratified character of 
the whole series j and Humboldt speaks of some of the beds 
of obsidian, being ribboned like jasper.§ They all agree in 
the nodular or concretionary character of the obsidian, and 
of the passage of these nodules into layers. They all refer 
to the repeated alternations, oftcn ill undulatory plancs, of 
glassy, pearly, stony, and crystalline layers: the crystalline 
layers, howcver, seem to be much more perfectly developed 

• Voyage en Hongrie, tom. i. p. 330; tom. ii. pp. 221 & 315; tom. 
iii. pp. 369, 371, 377, 381. 

t ESSRi G~ognOtilique, pp. J 76, 3'26, 328. 
f P. Scro~,in Geological Transactions, vol. ii.(Becondseriel)p. 190. 

Consult.. 11.180, Dolimieu's Voyage aux isles Lipari, and D'Aubuinon 
Traitli de G~ogn. tom. ii. p. ~. 

§ In Mr Stokes' fine collection of obsidillnl from Mexioo, I obl<erve 
thllt the sph.erulites are generally much larger than thOfle of Ascension; 
they are geI!erally white, opaque, and are united into distinct layen: 
there are many lingular varieties, dilTerent (rom any at Ascension. 
The obsidians are finely Eoned,in quite straight or curnd line', "ilh 
uceedinglyslightdilTerenee.oftint,ofcellularity,andofmoreor leu 
perfect degree. of glassinellll. Tracing BOrne of the lelll perfectLy glRl<$Y 
zoncs, they are seen tobecomeltudded I'o'ithminute lI'hite sph",rulitl'1l, 
which become more and mOTe numerous, until at l8Jlt they unite and 
form a distinct la)'er: on the other hand, at Ascension, only the bro.,m 
sphrernlit ... unite and form layfrl.l; the white onel a1"'ays being irre
gularly disseminated. SomT spedmens at the Geological Society, 
said to belong \0 an obsidian formation from Mexico, have an 
earthy fracture, and Rre dividcd in the finnt parallellamiaw, by speck. 
of a black milleral, like the augitic or hornblendic speckl in the rocka 
Ilt Ascension. 
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at Ascension, than ill the above-named countries. lIumboldt 
compares some of tile stony beds, when viewed from a dis
tance, to strata of II. schistos£> sanclf;tone. SpiH£ruiitC5 are 
described as occurring abundantly in all cases; and they 
everywhere seem to mllrk the pllSsagc, from the perfectly 
glH~iy to the stony and crystalline hcdB. Deudant's account· 
of' his" pcl'lite lithoidc globulnil'c" in every, even the most 
trifling particular, might have been written for the little 
brown spllreruiitic globules of the rocks of Ascension. 

From the close similarity in so many respects, between the 
ob~idilln formations of Hungary, Mexico, Pertl, and of BOUle 
of the I talian i.slands, with thnt of Ascension, I can hardly 
doubt that in all these cases, the obsidian and the sphmru
lites owe their origin to It concretional'Y aggregution of 
the silica, and of some of the other constituent elements, 
taking place whilst the liquifietl mass cooled at a certain 
required rate. It is, however, well known, that in several 
places, obsidian has Rowed in strenms like lava; for instance, 
at Tencriffe, at the Lipari islands, /lud at l celand.t I n 
tllese cases, the supcrficial parts nrc the most perft.'Ctly 
glassy, the obsidian passing at the depth of a few fcet into ao 
opaque stonc. In an analysis by VumJuelin of a specimcn of 
obsidian from IIecla, which probuhly flowed as la\'u, the pro
portion of silica is nearly the same 118 in the nodular or con
cretionaryobsidian from Mexico. It would be interesting 
to ascertain, whether the opaque interior portions IIlld the 
superficial glassy coating, contained the same proportiollal 
constituent parts: we kllow from M. Dufrenoyt that tIle 
exterior and interior parts of the sume stream of Java, some
times diH'er considerably ill their cOlllposition . Even should 
t he whole body of the stream of obsidian turn out to be 

• Beudant'. Voyage, tom. iii. p. 373. 
t For Teneriffe, see Von Bueh Descript. des isles Canaries, p. 184 and 

190; for the Lipari fsland.!l, lec Dolimieu'. Voyage, p. 34 i for Iceland, 
see Mackenzie's Tra"eI8, I). 369. 

t M~moires pour servir a ulle delcript. G~olog. fie II!. France, tom 
i.,.. I)' 371. 
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similarly compo8(!d with nodular obgidinn, it would only be 
neee~sary, in accordance with the for('going facts, to 8uppo"e 
that lava in these iustances had been erupted with its ingre
dients mixed in the same proportion, as in the concretionsry 
obsidian. 

LaminaliOil of volcanic roclu oj tlie tracl!ytic wiLl. 

\V c have seen, that in 8(!\'eral and widely distant countries, 
the strata alternating with beds of obsidian, are highly 
laminated. The nodules, also, both large and slllall, of the 
o~idiall, are zoned with different shades of colour; alld J 
have seen a specimen from Mexico in )lr. Stokes' collection, 
with its external surface weathered- into ridges and furrows, 
corresponding with the zones of different degrees of glassi
ness: Humboldt,t 1lI0rco\'er, found on the Peak of 'l'eneriftb, 
a stream of obsidian dh'ided by yery thin, alternating. layers 
of pumice. Many other lavas of the feldspathie series arc 
laminated; tim!!, musses of common trachyte at Ailcension, 
are dh'ided by fine earthy lines, along which tlle rock splits, 
separating thin layers of slightly different shades of colour; 
the greater number, also, of the embcdJed crystals ofgln .. qsy 
feldspar are plaeed lengthways ill the same direction. Mr. 
P. Scropet bas dC!lCribcJ Il remarkable columnar trachyte ill 
the }>anza Island!'!, which seems to have been injceted into 
811 overlying mass of trachytic conglomerate: it is striped 
with zones, often of extreme tenuity, of different textures and 
colours; the harder and darker zones nppenring to contain 
a larger proportion of silica. In another part of the island, 
there arc layers of pearlstone and pitchstone, which ill many 
re'"pccts reS<!lIIblc those of Ascension. The ZOlles in the 
columnar trachyte nre generally cOlltorted; they extend un· 

• MaeCulloeh stale. (Cluaifieation of Rocks, p. ~I), that the expoted 
lurrlleftl or the pitchstone dikes in AI11UI are rurrollred, "" .. ith undu_ 
lating lines, resembling eertain varieties of marbled paper, and \\llieh 
evidentlyresultfrom.omeeorrespondingdilTeren~oflaminaTstructure." 

t Personsl Narrative, vol. i. p. Z.!2. 
f Geological Tranuctionl, vo). ii. (sttond senn) PI 195. 
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nterruptedly for a great IengtIl in a l'ertieal direction, and ap· 
parently parallel to the walls of tIm dikc·like mass. Yon 
Buch- has described at Teneriffc, a stream of lava containing 
innumerable, tllin, plate.like (,rystals of fcldo;par, whi('h are 
arranged likcwhite thrcads, one behind tile other, and which 
mostly follow the I>l.II11e direction: Dolimieut also stntes, that 
the gray Javas of the modern COliC ofVulcallo, wllich have a 
vitreous tcxture, arc streaked with parallel white lilies: he 
further descrilx!s a solid pumice·stone which possesses 11 fissile 
structure, like tlmt of certain micaceOlls schi!'<ts. Phonolite, 
whi('h I lIlay ob!tCrvc is oftcn, if not RiwRr. an injected 
rock, also, often has a fis~ile structure; this i~ g(,nerally 
due to the parallel po!'<itioll of the embedded crystals of feld· 
spar, but sometime!'<, as at Fernando Noronha, seems to be 
nearly indcpendent of their Ilr('!:ence.:j: From Ihe!ie facts 
we see, ,llat various rocks of 1!le feld~Jlalhic serics Ilave 
either a laminated or fj.-;siie structure, and that it oc(,urs 
hoth in m8.SSCS, which ha"e been injected into overlying 
strata, and in others which have flowed as strealllS of lI1\'n. 

'I'he laminal of the beds, alternating with tIle ob~idian at 
Ascension, dip at 0. high angle under the mountain, at the 
base of which they are situated; and they do not appear a!l 
if they had been incHncd by violence. A high inclination is 
eOllllUon to these beds in .Mexieo, Peru, and ill some of 
the Italian Islands;§ 011 the other hand, in Hungary, the 

• Description des IIes Canaries, p. 184. 
t VoyageauxllesdeLipari,pp.35 lind 85. 
t In t11il elISe, aad ill. that of the fissile pumice-stone, the drueiuTe is 

very different from that in the foregoing eases, where the lnminro eon
.istof altematelayersof different eompo.sition or texture. In BOrne 
sedimentary formations, however, which apparently are homogeneous 
and fiasile,uinglaasy elay-slate, there i. rel\l()n tobelieve,aceordillg 
to D'Aultuissoll. that the lamillw are rtally due to elI:ce.6*h'elythia 
altemating,layenofmiea. 

S See Phillips' Minernlogy, for the Italian Island., p. 136. For, 
J.lexieo and Peru, Ice Humboldt'3 ESStli G<:ognO&lique. Mr. Edl'.'ards, 
also, describet the high indinatioa of the obsidian roclu of the Cerro 
del Na\"flja in Mnieo, in tbe Pmc. of the Geolog. Soc. for June, 1838. 

c The Complete Work of Charles Darwin Online 
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layers Rre horizontal; tIle iaminro, also, of some of tIle 
lava-streums above referred to, !IS filr us I can under~tnnd 
the descriptions given of tllem, appear to he highly inclined 
or vertical. I doubt whether. in allY of these cnset!, the 
lamjnre 118ve been tilted into their prcllent position; and in 
some instances, as in that of dlc trachyte described by l\fr. 
Scrope, it is almost certain that they have been origil1aHy 
formed with It high inclination. In many of these cases, there 
is evidence that the mass of liquefied rock has mo\'(~d in tllC 
direction of the lamina!. At A~nsion, many of the air
ceiL! ha\'e a drawn-out appearance, and are crossed by 
coar..e Berni-glassy fibres, in the direction of tllO lamina! j 

and some of the layers, separating 1I1c spIJrernlitic globule!!, 
havc IL 8coroo appearnncc, as if produced by the grating of 
dlc globules. I have seen a specimen of ZOlied obsidian 
from Mexico, in Mr. Stokes' collection, with tlle surfaces of 
the best-defined layers streaked or furrowed with parallel 
lincs; nnd these lines or streaks precisely resembled those, 
produced on the surface of a mass of artificial gbss by its 
having been poured out of a vessel. IIumboldt, also, has 
described little cavities, which lie compares to the tails of 
comets, behind spha!J'uIites in laminated obsidian rocks from 
Mexico, nnd Mr. Scrope has described OlllCr cavities bellind 
frugmellts embedded in Ilia laminated trachyte, and which 
he supposes to ha\'e been produced dl1l'ing the movemellt 
of the mass.· From such facts, 1ll0~ta\Jthors have attributed 
the lutllination of these volcanic rocks to their movement 
whilst liquefied. Although it is easy to p6l'ceive, why each 

.. Geological Transaetions, \'01. ii. (secolld leries) p.200, .s.c. Theae 
embedded fragments, in fIOme instances, consist of the laminated 
trachyte broken 011' and" em'eloped in thOtie parts, which It ill re
mained liqnid." Bendan!, abo, frequently lerers, in hi! great lI'ork on 
Hunpry (10m. iii. p. 386), to tl1lchytic rocka, irregularly spotted with 
fl1lgmentl of the same YKrietiCII, which in other l.>l1rU fonn the parallel 
ribbons. IUlhesecaSClI,\\,emustsuppo8e,tl1ntnfterpartofthemol!en 
m!1Jlsllll(la8SUmedalnmillatedstructurc,nfrcahirruptionofla\'Ubroke 
np thl! lilaU, and involved fragment.'l, and that subseqnently the whole 
became rclaminated. 

,2 

(Q The Comolete Work of Charles Darwin Onlin'~ ____ _ 



68 LAMINATION OP VOLCANIC ROCKS [CIIAT'. III. 

!!Cparate air-cell, or each fibre in pumice-stone,· should be 
drawlI out in tho direction of tho mO\'ing mass; it is by no 
means at first ob\'ious why such air-cclls and fibres should 
be arranged by thc mo\'ement, in the samc planes, in laminoo 
absolutely straight and parallel to each otber, aud oftcn of 
cxtremc tenuity; and still less obvious is it, why such layers 
should come to be of slightly different composition and of 
different textures. 

In cndeavouring to make out the cause of the lamination 
of tbese igneous feldspathic rocks, let us return to the facts 
80 minutely described at Ascension. "Te tllere see, that 
some of the thinnest layers arc chiefly fonned by numerous, 
eJtcecdingly minutc, though perfect, crystals of different 
minerals; that other layers are fOnlled by tbe union of dif
ferent kinds of concretionary globules, and that the laycrs 
thus fonned, often cannot be distinguished from the ordinary 
fcldspathic and pitchstone layers, composing a large portion 
of the cntire mass. The fibrous radiating structure of the 
splHcrulites seems, judging from many analogous cases, to 
connect the concretionary and crystalline forces: the sepa
rate crystals, also, of fcldspar all lie in tIle same parallel 
planes.t These allied foree~, thereforc, have ]Jlayed an im
portallt purt in tile lamination of the mass, but they cannot be 
considered the primary force; for the several kinds of no
dules, both the smallest lUld largest, are internally zoned 
with excessively fine shades of colour, parallel to the lami
nalion of the whole; and many ofthcm are, also, externally 
marked in tIle same direction with parallel ridges and fur
rows, which have not been produced by weathering. 

Some of the finest streaks of colour in the stony layers, 
alternating wilh the obsidian, can be distinctly seen to be 

• Dolimicu's Voyage, p. G4. 
t The formation, indeed, of a large crystal of any mineral in a rock 

of mixed c:owpollilion, irnl'lie. an aggregation of the requisite atoms, 
aUied toc:oncretiorlary action. The eause of tIle cryslals of feldspar in 
these rocks of Ascension, being all placed lengthwILY~, is proh.~bly the 
same with that, which elongates and flattens IIU the brown apillcrulitie 
globule. (which behave lilr.e feldspar under tbe blow.pipe) in thi.6ame 
direetion. 
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due to an incipielltcryslalli:r.ation or the constituent minerals. 
The extent to which the mincrnls have crystallized, can, 
a!:so, be distinctly seeJl to be connected with the greater or 
lelI!! sil.C, and with the number, of the minute, flattened, ere
Ilulatetl air-carities or fissures. Numerous facts, lUI in the 
case of geodes, and of ca,'ides in silicified wood, ill primary 
rocks, Kud in Yeiu!l, show that crystallizntioll is Illllch 
fal'Ourcti by space. lIence, T conclude, that, if in a mass of 
eoolillg yolcanic rock, any cause produced in parallel plancs 
II number or minute fissures or zones of Ie,.." tension, (which 
from the »Cnt-up vnpours would often be cxpandetl into 
ercnlliated air-C8vitie~,) the cry~tallizntion or the constituent 
part~, and probahly the romlatioll of concretioll!!, would be 
EilipoerintlnceJ. or lIIuch flu·oured iu !!uch planes; and tllU~. 

Ii laminat{'(1 structure of the kind wc are hcrc colI~idering 
would be gcncrated. 

That some cause does produce parallel zonCil of less 
tension in volcanic rocks, duriug their consolida'tion, we 
IIltllit admit in thc case of the thin nlternate layel'll of 
obsidian and pumice described by Uumhohlt, and of the 
small, flattened, crcnulatcd air-cells in the lamillau. .. d rocb 
of A-.ccll;;ioll; for 011 110 other principle can we collcciw', 
why the confined l-al)Ours IIhould through their c~pan!lion 
forlll nir-cell'l or fihrt's in BCJlamte, parnllcl plallcs, instead 
of irregulnriy throughout the mil"!. III 1\1r. Stokes' col
lection, I ha,'e IK'('n a beautiful exalUlJle of this !!tructure, 
in a ~1J('Cilllen of olr<itlian from Mexico, which is l'hadl'd 
lind 7.011(.'(1, like the fincst agate, with Ullmcr(lU!!, stmight 
parnllcl Inyers, more or lells opaque and wllite, or nilllost 
perfectly glassy i the tlegree of opucity and glassinCi'1 de
pending on the number of micrOtlCopically minute, flauCIIl'd 
air-ef'II;j; in this cn~, it is scarcely pOi'~iIJle to doubt but 
that th(' mas", to which the fra~uent be\ongl'd, 1ll11.~1 lJa\'c 
been sultiC'Cte<i to 80lllC, probably prolongetl, action, cnu_ing 
th(' ten"ion sliglltly to ,'ary in the su~~he IJlan(':'l. 

Several call:>CS appear capable of proc.lucing zones of 
different tension, ill masses semi-liquefied by heat. In II 
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fragment of deYitrified glv-II, 1 ha1'e observed layers of 
spha>rulites which appeared, from the Illanner in which they 
W(>r(' abrulltly benl, 10 have· bft-n produced by the I!-illlple 
contraction of the llla"8 ill tl,e YC!I!<CI, in which it cooled. 
III certain dikes on Mount EtnR, described by M. Elie de 
BeaullIont,- as bordered by alternating bands of scoriaceous 
and compact rock, one is led to suppose, tbat the stretching 
1II0V('llleut of the surrounding strata, which originally pro· 
duced the n!'sur('!l, continued whih,t the injected rock 
N'wained fluid. Guided, h01f{'v('r, by Prof('!l"Or }'orbe!J't 
rl('Sr dC!lCription of the zoned "Iructure of glaci{'r-ice, far 
the most probable ell:pi8Jlation of tIle laminated structure of 
th(';;C fcl<1"pathic rock.'l apllCaN to be, tJmt tllCY have been 
stretched whilst!;lowly Rowing ollward~ in a pasty (.'()lI(lition,f 
ill pr('CiJ;Cly tbe &ame manner Il~ Prure;l!OOr Forbefl bdic\'('!I, 
that the ice of Illoving gla('ienli8 stretched and fi><sured. .In 
both cail('!l, the ZOIlC!l may be compared to those ill the finest 
agatC!l; in botJl, theyell:t('nd in the direction in which the 
may has flowed, and thof;(! ClI:POSC<i on the surfacc arc 
generally "crucal: in the ice, the porous iamillie are ren
dered dbtinct by the >;ubsequent rongelation of infiltrated 
water, in the stony feld~l)8thie lanu, by subsequent crystal. 
line and concretionary aclioll. The fragment of glasllY 
ou;.idiall in Mr. Stokes' collection, which is zonro wiLL 
minute air-cells, must strikingly I'CSCmble, judging frow 
Prof~r Forbes' dCIICriptions, a fragment of the r.Olled 
icc; and if the rate of cooling and nature of the lUa.<o.g had 
Jx>cn fa\'ourable to it! crystallization or to col)cretionary 
action, we should here III\\'e had the finest parallel r.on('!! or 
different compGllition and texture. In glaciers, the lillcs or 

• MCID. pou:rte"ir,&e., tolD. i1'.p. 131. 
t Edinburgh Xcw Phil Journll, Is.rl, p. 300. 
t I rreo;umfO that this it nKrly the .mfO uplanltion which Mr. 

SCfOjlC hid in hit mind, ,., ~n he 'peW (Geolug. Tl'llnu.et. \'01. ii. 
IWlnd II('rira, p.~) of rhe ribooned .trotture uf hit trach)'tic roc .. , 
having arisen, rrom "a linear extension of the mass, ""hile in allate of 
impcrrl'1::l\i(IUidity,coupled with I concrcliOllaryIlTOcC/;/j." 

e The ComDlet6 N .1<. :w&IlO' _ _ ~ ___ _ 
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porous icc and of minutc creviccs seem to be due to an 
incipient stretching, caused by thc ccntral parts of tlle frozen 
strenlll moving filster than tIle sides Rnd bottom, which are 
retRrded by li'iction: hence, in glaciers of certain forms Rild 
tOWIll'lls the lowcr end of most ,glncicl's, the zones become 
llOl'izOlltnl. May wc venturc to suppose that in the fcld
spathic lavas with horizOlltal lamium, we see an analogous 
case? All geolo::,';sts, who have exa111ined trachytic rcgiolls, 
bal'C come to the conclusion, that the lal'as of this series 
hu\'c posse!lsed an exceedingly imperfect fluidity; and as it i!l 
e\'idcnt that ouly matter thus characterized, would be subject 
to Lecome fi ssured and to be formed illto WIlCS of diBerent 
tensions, in tl1e manner here supposed, we probahly see the 
relLson, wIly augitic lavas, which appcal' gencrally to have pos
scsseda lligh deg-reeof fluidity, ILI'C lIot,·likcthc fcldspatllic 
lavas,diviucd into lamina: ofdift'crcnt composition and texture. 
l\{orcol'er, in the augitic serics, tllcl'c never appears to be 
nlly tendency to concretionary action, which we hfl.\·e seen 
JlhlYii an important part ill the lamination of rocks of the 
truch ytic series, or at least ill rendering that structure 
apparent. 

" ' hntcver may be tbought, of the explanation here 
advanced of the laminated structure of the rocks of 
the trnchytic series, I venture to call the attention of 
geologi~ts to the simple fact, that in a body of rock at 
Ascension, undoubtedly of volcanic origin, laye~s often of 
cxtrcme tellltity, quite straight; and pal'allel to each other, 
IIRI'e been produced i-some composed of distinct crystals of 
qlllll'tz und diopside, mingled with amorphous augitic spcckB 
IIml gmllulnr feldspal',-othel's entirely composed of these 
black augitic specks, with granules of oxide of iron, -and 

• BIISIl.1tielll'l'llS,lInd many other toeks,are not unfrequently dil·ided 
illtothick Inmin;Eorlllate~, of the same compusition, which are either 
slfaigll1 or curved; these being crossed by vertical lines of fissure, 
sometimes b~ome united into columns, 'l'his structnre seems related, 
in i18origin, to thalby Wllich many rocks, bothigneollsandsedimelltary, 
become traversed by paralle1 systems of rlS8ur~s 

(C) The Comolete Work of Charles Darwin Onlioc-____ _ 
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IRstly, others formed of crystalline feldspar, in a more or 
less perfect state of purity, togetllcr witll numerous cryst.alf:! 
of fcldspar, placed Icngthways. At this island, there is 
reaSOI\ to believe, and in some analogous cases, it is certainly 
know"lI, that the hUllilloo have originally been formed with 
their present high inclination. Facts of this natnre are mani· 
fostly of importance, with relation to the structural origin of 
tlll1.t grand serics of plutonic rocks, which like the volcanic 
Irnvc undergone the action of hent, lind whieh consist of 
altcrllnte lnyers of quartz, feldspar, mica, and other mincrals. 

© The ComDlete Work of Ch/;lc!es..Qar.win Qo li r.l'~ ____ _ 
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CIIAPTER IV. 

LacfU of 1114 ftld$palhic, basaltic, and tIIbmarine ,erin-Sectioll Gj Flag. 
IloJ! J/11l andrifllM Barn-Diktl-1'urRI Cap and PrQ8per~ BaYI
/Ja4altic ring-Central era/enjarm n'dge, rei/A an internal ledge and a 
para~I-CtmU ofphandit_Superjicial bed, of calca~1U ,muhlURII
B;zlinct knuJ-,htU,-Bedloj detrilU#-Elevatiun of the land-Denuda_ 
tian-Crater'o/efnatiQft, 

T1IB whole island is of volcanic origin; its circumference, 
according to Beatson,· is about twenty-eight miles. The cell
tral and largest part consists of rocks of a feldspathic nature, 
generally decomposed to an extraordinary degree; and wllell 
ill this state, presenting a singular assemblage of alternating, 
red, purple, brown, yellow, and white,8oft, argillaceous beds. 
From the shortness of our visit, I did not examine t111~se 

beds with care; some of them, espccially those of the wI_ite, 
yellow, and brown shades, originally existed as streams of 
Java., but tIle greater number were probably ejected in the 
form of scorire and aslles: other beds of a purple tint, por
phyritic with crystal-shaped patches of a white, soft sub
stauce, which are now unctuous, and yield, like wax, a. 
polished streak to thc nail, seem once to have existed as solid 
c1aystone-porpbyryes: the red argillaceous beds generally 
ha.ve a brecciated structure, and no doubt ha"e been formed 
by the decomposition of scorire. Several extensive streams, 
however, belonging to this series, retain their stony character 

• Gon'mor Beatson's Account of St. Helena. 

Ip W Ii< f ~ rwin nli p 
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these Ilrc either of II. blacki~h.green colour, with minute 
acicular cry~tals of fdd'>par, or of a very pale tint, autl 
almost composed of minnte, often scaly, crystals of feldspar, 
abounding with microsCopienl black specks; tlley arc gene
rally compact and laminated j otllCrs, howcw~r, of similar 
compo~ition, are cellular and 8()mewhnt decomposed. NOlle 
of these rocks contain large crystals of feldsp.1.r, or ha\'C the 
harsh fracture peculiar to trachyte. These fcldspatllic Ian! 
IUld tllff~, are the uppcnllost or tllOSC last erupted; iUllu
merable dike". however, and great masses of Illolten rock, 
ha\'c subsequently been injected into them. They converge, 
as they rise, towards the central CUT\-W ridge, of wllie!. one 
point attains the elevation of 2700 fed. This ridge is the 
high('~t land in the island j sntl it once fonned tIle Ilorthern 
rim of a great crater, whence tIle lavi\!I of this series flowed: 
from its rnined condition, from the southern half hnving 
Uccn removed, alld froUL the violent dislocation which tlw 
whole island has undergone, its structure is rcudcrctl \'cry 
obscure. 

BarolJic .aiu.-The margin of the island is fonned by a 

~~:;ill~::w:~:rsC:~' :~;~~:I~~~~~'hi::!:r:ft~~ ~c::~~ 
JlCrJlClldicular, and \Oary in height from IL few hundred feet to 
t"'O thousand. Tills cirelc, or rather horse.sbooshapcd ring, 
is open to the south, alld is breached by scveral other wide 
spaces. Its rim or summit gellerally projects littlc nbovc 
thc Ic\'c1 of the adjoining illlami country j and the morc reccnt 
fcldspathic la\'as, sloping down from the central Ileig!lts, 
gcnerally abut against and overlap its inner margin; 011 the 
north.westen! side of the island, howe\'er, they IlPI)('ar 
(judging from a distance) to ha\'c flowed over and con
cealed portiolls of it. 111 lOme parts, where the basaltic 
ring has been breached, and the black ramparts stand 
delaelled, the feldspathic la\'&s have passed between them, 
and now o\'erhang the !K.'8-eoast in lofty cliffs. The ba..~altic 
rocks arc of a black colour alld thinly stratified; they urc 
gellerally highly vesicular, but occasionally compact; sOllie 



,. 
of them ooutnin Tlumerous erysta1s of glllSlly feldspar And 
octahedrons of titullifcrous iron; others abound with crystllis 
of augite and grains of olivine. The \'C!licles arc fre<lufmtiy 
lined with minute crystals (of chabasicl) and even become 
8111ygdaloidal with t!.('Ill. The streams 8re separated from 
each other by cindery matter, or by 8 bright red, friable, 
saliferOIlS tuff, which is marked by succeillii,'c lines like 
those of aqueous deposition; aud sometimes it hR8 un 
obscure, concretionary structure. The rockB of this basnltic 
scri{'l! occur nowhere except near the coast. In most volcanic 
di."tricts the trachytie Ja,'as are of anterior origin to the 
bOil8ltic; but here we 6(.'(.', that a great pile of rock, cJO!<Cly 
r('lol('(\ ill cOUlpoliition to the trachytic falllily, has been 
erupled subs«lucntly to the bal'sltic strata: the number, 
howm·cr. of dikclI. abounding with large crysta~ of augite, 
witll which the fcldspathic la"8s have been injected, show8 
pcrilap!', some tendency to a return to the more usual order 
of iiupcq)();'ition. 

BUJalsuhmarint lat.'Q.I.-The lavlU! of thill basal seriCfl lie 
immediately beneath IJoth tile basaltic and fel<lspathie rock.!!. 
According to Mr. Scale,- they may be seen at intervals 011 

the sea-beach round the entire i!llnnd. In the sections 
which I examined, their nature varied much; SOIllC of the 
strata abound with crystals of augite; others arc of n 
hrown rolour, either laminated or in a rubbly condition; and 
ilIany parts are highly amygdaloidal with calcareQus matter. 
The 8uC(!CS!'i,·e sbeets are eitllCr closely united together, or 
are separated from eaeh other by beds of scoriacC6us rock 
and of laminated tuff, frequcntly containing well rounded 
fragmcnts. Thc interstices of these beds are HUed with 
gypsum and salt; the gypsum also, sometimes occurring in 
thin layers. From the large quantity of tllCSC two sub. 
stances, from the pre!lence of rounded pebbles in the tuffs, 
and frolll thc abundant amygdaloids, I cannot doubt that 

• "Geogn08Y of the 'sland of St. Helena." Mr. Seale hu con
.trueted II. gigantio model of 51. Helena, wdl worth visiting. which ill 
now del)08ited at AddifCOmbe College, in Sur",y. 

Jhe G.>mo!etE\Wor:k.-of Cher:\Mr.o.wu ""'~ ____ _ 
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these basal volcanic strata flowed beneath the sen. 'fhill 
remark ought perhaps to be extended to a part of the super· 
incumbent basaltic rocks; but 011 this point, I was 1I0t able 
to obtain clear evidence. The strata of the basa1 aeries, 
wherever 1 cJ:8minoo them, were intersected by an extra· 
ordinary number of dikes. 

Flagstaff Dill and the Banl.-l will now describe sollie of 
the more remarkable sectiOIlS, and will oommcllOO with these 
two biDs, which form the principal external feature 011 the 
north-easlCrn side of the island. The 8(luare. augu!nr out
linc, and black colour of the Barn. at once show that it 
belollgs to the basaltic series; whilst the sUiooth. conical 
figure, aud the yaricd bright tintl! of Flagstaff Hill, render 
it equally clear, that it is OOIllJlO!K.'d of the softened, reld-
8pathic roclu!. 'l'he>;e two lolly hills arc connected (as is 
shown in the accompanyillg wood-cut) by a sharp ridge, 

No.8 . 

..,._w._~'IM"''''_;lIoool ............. _.tnu.; ............ .... _ -.,.uok_; 11M m. ... _ _ ,. 

which is composed of the rubbly lans of the lmsal series. 
The strata of this ridge dil) westward, the inclination be
coming less and less towards the Flagstaff; and the upper 
fcldspathic stmta of this hill call be seen, though with sollie 
llifficulty, to llip conformably to tile \". S. \V. CI()S(l to the 
Darn, the ~tmta of the ridge arc nearly vertical. bnt arc 
milch obscured by innumerable dikes; under this hill, they 
prolmbly change from being ,·crticIlI. into being inclincd into 
all opposite direction; for the uPI)('r or basaltic strata, which 
are about 800 or 1000 feet in thicknC!<s, arc iuclined north
eastward, at an angle between thirty and forty dcgrce~. 

'fhis ridge, aud likewise the Darn and Flagstaff liills. nro 
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interlaced by dikes, many of which preserve a remarkable 
parnllciisill in a N.N.\V. and S.S.E. direction. Thc dikes 
clliefly consist of a rock, porpbyritic with large crystals of 
augite; others arc formeU of a fine-grained and brown
eololll'ed trap. Most of these dikes are coated by a glossy 
layer,· from one to two-tenths of an inch in thickness, 
which, ulilike true pitchstone, fuses into a black cnamel; 
this laycr is e\-idently analogous to the glossy superficial 
coating of mallY lava-streams. The dikes can often be 
followed for great lengths both horizontally and vertically, 
and they seem to preserve a nearly uniform thiekness:t 
lIlr. Senle states, that one near the Darn, in a Ileight of 
]260 feet, decreases in width only fOllr inches,-from nine 
feet at the bottom, to eight feet and eight inches, at tIle top. 
011 the ridge, the dikes appear to have been guided in their 
course, to a considerable degree, by the alternating 80ft alld 
hard strata: they are often finnly united to the harder 
strata, and they preserve their parallelism for such great 
lengths, that in very lUany instunees it was impossible to 
conjectnre, which of the beds were dikes, and which streams 
of lav8. The dikes, though so numerous on this ridge, are 
even 1II0rc numerous in the valleys a little sonth of it, and 
to !~ dogroo I never SUlV equalled any where else: in tllese 
valleys they extcnd in less regular lines, covering tllC grollnd 
witll a network, like a spider's weL, lind with somc part.s of 
the sUI·fuce cven appcurillg to consist wholly of dikes, inter
laced by other dikes. 

From the complexity produccd by the dikes, from the 

• This circumstance hnsbeen observed (Lyell, Principles of Geology, 
vol. iv.chap. x. 1"9) in the dikes of the Atrio del Cavallo, but appar
ently it ill not of vcry common occurrence. Sir G. Mackenzie, howcver, 
state,(p.372, Travels in Iceland) thatnll the \'eins in Iceland ImveR 
"black vitreous COIlting on their sides." CIlPt. Carmichael, speaking 
ofthedikelll in Tristan n'AcunhR, a volcanic islRnd in the southern 
Atlautic, says (Linnmau 'franSllctions, vol. xii. p. 485) that their sides, 
"where they come in contact with the rocks, are illl'ariably in a scmi
vilrifiedstnte." " 

t GeOgn06y of tIle lslandofSt.Helenn, plnte5. 
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higll inclination and anticlinal dip of the strata of the basal 
series, which arc overlaid, at the opposite ends of the short 
ridge, by two great masses of different ages and of diffel'Cnt 
composition, 1 11111 lIot surprised that this singular scetiou 
has ix!<!u misunderstood. It has even been snpl>Osed to 
(onn part of a crater; but so far is this from haring been 
the ease, that tlw summit of Flagstaff Hill, once formed the 
lower extremity of a sheet of lava and a~llCs. which were 
erupted from the central, cratcriform ridge. J udgillg from 
the slope of the contemporaneous streams in an adjoining 
and undisturbed part of the island, the strata of the Flag
staft' Hill, must have been upturned at least twelve hundred 
feet, and probably Illllch more, for the great truncated dik(!8 
011 its smmuit show that it has been largely denuded. The 
summit of this hillllOw nearly equals in height tllC erateri
foml ridge; and before having been denuded, it was probably 
higher than this ridge, from which it is separated by a 
bro<'ld and much lower tract of coulltry: we here, therefore, 
800 that the lower e;'(trcmity of a set of lava-streams have been 
tilted up to as great a height as, or pcrhapll greater height than, 
the crater, down the flanks of which they origiually flo\ved. 
I belie\'e that dislocatiolls on 80 grand a scale arc extremely 
rare- in \'olcanic districts. The fonnation of such numbers 
of dik~ in this part of the island, shows that the surface 
must here have been stretched to a (Iuite extraonlinary 
degree: this stretching, on the ridge betwccn Flagstaff and 
Darn IIi/Is, probably took place subsequently (though 
perhaps immediately so) to Ihe slrata being tilted; for had 
the strata at that timc extended horizontally, they would ill 
all probability IUl\'e hcc[1 fissured and injected transversely, 
instead of ill the plant.'8 of their stratification. Although 
the space betwccn the Barn and Fl~<rStaff Hill, presents a 
distinct anticlillalline extending Ilordl and south, and though 
most of the dikes range with mueh regularity ill thc same 

• M. Constant Prevost (Mem. de la &e. G6010g. tom. ii.) observes, 
that "let produiUl volcaniquet n'ont que localement et Jllrement m~me 
d4!rang6 Ie sol, 4 travenllequel i188C IODt rait jour." 
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line, nevertheless, at only a. mile due south of the ridge, the 
strata lie undisturbed. lIence the disturbing force seems to 
hal'e acted under a point, ruther than along a line. 'I.'he 
mRnner in which it has acted, is probably explained by the 
structure of Little Stony-top, a mountain 2000 feet high, 
situated a few miles southward of the Barn; we there see, 
even from a distance, a dark-coloured, sliarp, wedge of calli
pact columnar rock, with the bright-coloured feldsl,athic 
strata, sloping away on eacll sidc from its ullcol'ered apex. 
'l'Ilis wedge, from which it derives its name of Stony-top, 
consists of a body of rock, which has been injected whilst 
liquefied into the overlying strata; and if we may suppose 
that II. similar body of rock lies injected, beneath the ridge 
eonnccting the Barn and Flagstaff, the structure there ex
hibited would be explained. 

TUTU Cap and PrOt]XTOUS BaY6.-PrOSpcrous Hill is a 
great, black, precipitous mountain, situated two miles and 
a-half south of tlle Darn, and composed, like it, of ba~altic 
strata. These rest, in one part, on the brown-coloured, por
phyritic beds of the ba~al series, and in another part, on a 
fissured mass of highly scoriaceous aud amygdaloidal rock, 
which seems to have formed a small point of eruption be
neath the sea, contcmporaneously with tile basal series. 
Prosperous Rill, like the Barn, is traversed by many dilH.,"" , 
of which the greater number range north and liOuth, and its 
strata dip, at an angle of about 200, rather obliquely from 
tile island towards the sea. The space between Prosperous 
Hill and the Banl, as represented in this wood-cut, consists 

No.9. 
~IoIl"HlU. 

SAB. NS.W. 

Pro"I"'I"<Ju. Hill. 
TIle " ... 1>1. u_ "'_0' II •• _Jtie .... 1.0; Ill •• ill.d., u.. -.t luton.rine walo; II ... 

dOlled,1IM ~ppe. f.ldopolhl<> ........ 

of lofty cliffs, -composed of the lavas of the upper or feld
spathic serics, which rest, though unconformably, on the 
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basal submarine strata, BB we have seen that they do at 
Flagstaff Hill. Differently, however, from in that hill, tllC!'C 

upper strata arc nearly horizontal, gently rising towards the 
inl.€rior of the island j and they are composed of greenish. 
black, or morc commonly. pale-brown, compact lavas. 
instead of softened and highly coloured matter. Th~ 
brown-coloured, compact lavlU!, consist almost entirely of 
small glimmering scales, or of minute acicular crystals, 
of feldspar, placed close by the side of each other, Bud 
aboundiug with millute black specks, apparently of horn
blende. TIIC basaltic strata of Prosperous 1Ii1l project only 
a little above the level of the gently-sloping, fcldspathic 
streams, which wind round and abut against their upturned 
edges. The inclination of the basaltic strata seems to be too 
great, to have been caused by their having flowed down fl. 

slope, and they must have been tilted into tllCir prescnt posi
tion, before the eruption of the feldspathic streams. 

Basaltic ring.-Proceeding round the island, the lavas or 
the upper series, southward of Prosperous Hill, overhang 
the sea in lofty prcei)liCCfl. Further Oil, the headland, callC'd 
Oreat Stony-top, is composed, as I bcliel'e, of ba~alt; lUI is 
Long Range Point, on the inland side of which, the coloured 
beds abut. On the southern side of the island, we sec the 
basaltic strata of tlle South Barn, dipping obli(Juely 8C8.ward 
at a considerablc angle i this headland, also, stands a little 
o.l)()\·c the level of the more modern, fe\dspathic lal'as. Fur
ther Oil, a large space of coast, on each side of Sandy Buy, 
has hccn mueh denuded, and there seems 10 be left only the 
basal wreck oft1lc great, central crater. The basaltic strata 
reapl}Car, with their seaward dip, at the foot of thc hill called 
Man-aud-Horse; and thence they are continued along the 
whole north-western coast to Sugar-Loaf Hill, situated ncar 
to the Flagstaff; and they el-erywiIere hal'c the saIlle sea
ward inclination, aud rest, in some parts at least, on the 
lans of the bru;al seriC!!. \Ve thus sec that tile circumfer
ence of the island, is foroled by a lIluch-brokcn ring, or 
rather a horse-shoe of basalt, open to the south, and inter-
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rupted on the eastern side by many wide breaches. The 
breadth of this marginal fringe on the north-western side, 
where aloue it is at all perfect, appears to \"ary from a mile 
to a mile and a-llalf. The bas.'\ltic strata, as well as those of 
the subjacent basal series, dip, with a moderate inclination, 
where they have not bC<ln subSCfJuently disturbed, towards 
the sen. The morc broken state of the basaltic ring round 
the eastern half, compared with tlle western half of the 
island, is evidently due to the much greater delluding power 
of the waYes Oil the eastern or 'windward side, as is shown 
by the greater height of the cliffs on that side, than to lee
ward. 'Vhcther the margin of basalt was breached, before 
or after the eruption of the Javas of the upper series, is 
doubtful; but as separate portions of the basaltic ring 
appear to have been tilted before that event, and from other 
reason«, it is more probable, that sOllle at least of the 
breaches were fiN>t formed. Reconstructing in imagination, 
as far as is possible, the ring of basalt, the internal space or 
hollow, which has since been filled up with the matter erupted 
from the great central crater, appears to have been of an 
oval figure, eight or nine miles in length by about four miles 
in breadth, ana with its axis directed in a N.E. and S.\V. 
line, coincident with the present longest axis of tile island. 

'l'he central curved rj(lge.-This ridge consists, as before 
remarked, of gray feldspathic lavas, and of red, hreeciateQ, 
argillaceous t uffs, like the beds of the upper coloured series. 
The gray lavas contain lIumerous, minute, black, easily 
fusible specks; and but very few large crystals of fcl(lspar. 
'fhcy arc generally much softened; with the exception of 
this character, and of being in mally parts highly cellular, 
they are quite similar to those great sllCets of lava which o,·er
hang the coast at Prosperous Bay. Considerable intervals of 
time appear to have elapsed, judging from the marks of de
nudation, between tile formation of the succcssi,"e beds, of 
which this ridge is composed. On the steep northern slope, I 
observed in several sections a much worn undulating surface 
of red tuff, covered by gray, d('compo~, feldspathic lavas, 

lin 
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with only a thin earthy layer interposed between them. In 
an adjoining part, 1 noticed 8 trap-dike, four feet wide, cut 
oft' aud covered up by the fcldspathic lam, as is reprcscnted 
in the wood-cut. The ridge ends on the eastern side ill 

No. 10. 

I-Orar Mdspolhi. "' .... 
S-A "'I.", "... lucb In ,blch-. of ... "d,lI,h oanh1 ..... 11 ••• 
t-~>ed,"'1Il!_lull'. 

n llook, which is not represented clearly enough in any map 
wllich .L have seen; townrd~ the western emI, it grnllnnlly 
slopes down and divides into several subol'dillute ridges. 
The best denned portion between Diana's Peak and 
Nest Lodge, Wllich sUJlJlorts the highest pinnacles ill the 
island varying from 2000 to 2700 fect, is rallier less than 
tlm:!e miles long in a straight line. Throughout this space 
the ridge has a ullifonn appearance and structure; its cur
vature resembles that of the coast-line of a great bay, being 
made up of many smaller curves, nil opeu to the south_ 
The northern amI outer side is supported by narrow ridges 
or buttresses, which slope down to tile adjoining Coulltry. 
'J'he illside is muell steeper, aud is almost precipitous; it is 
formed of the basset edges of tha strata, wllich gently de· 
cline outwards. Along SOllle parts of the inner side, Il little 
wa.y beneath the sUlllmit, a fiat ledge extends, which imitatcs 
in outline tllC smaller curvatures of the crest. T.-edges of 
this kind occur not unfrequcntiy within volcanic cratcrs, and 
their formation seems to be duc to the sinking dowlI of n 
level sbeet of hardened lava, the edges of which remain 
(Iikc the ice round a pool, from which the water has been 
drained) adhering to the sides.· 

• A most remarkable instance of this structure is described in Ellis' 
Polynesian ltesearches (second cdit), where an admirable drawing is 
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III IIOme pam, the ridge is slInnounted by R wall or para· 
p<'t, J.erpcndiculaf on both sides. Nl'tlr Diana's Peak Ihill 
wall i'4 c);trcmely narrow. At the Galapagos Archipelago 
I ohllCn-ed paral)eu, haloing a quite l>imil.r structure and 
.JlpM.rance, lumlounting several of the ('raters; one, which 
I morc partieulady c:lRlllinoo, was compot.cd of glo!'!!)', red 
ICorire firmly cemented together; ~ing externally pcrpcm1i
cIIlnr, nud extending round nearly the whole circumference 
of the crater, it rcudcretl it almost inncccAAiblc. The 1)cak 
of Tcncriff'e and Cotopaxi, according to Humboldt, arc 
similarly corutructoo; Ii(' states- that" at their summits a 
circular wa.ll surrounds the crater, which wall, at a ditltance, 
hall the appearance of. !IImail cylinder l'!&C."cd on a Inlllo1( ... 1 
COIl('. On Cotopuit this peculiar ~trlleture ill ,'isiblc to the 
lIaked eye at morc than 2000 loise!!' lli"tauce; IUld no pel'llOlI 
Imll el'er readu,'d its crater, 011 tile Peak of Teneriftc, the 
parapet is so high, that it would be i lllpo~~ibic to reach the 
roMero, if on the eaJItern liidc there llid lIot exist a Jj!'('8ch." 
The origin of tJl~ cireular I'arapetll, is »rolmbly due to tho 
it('8.t or I-apounl from the erater, )lCnetrating and hardening 
the lIides to a n('8.rly equal depth, and afterwards to the 
mountain being' 1I10\'I'ly act«! on by the wcalher, which would 
ICllVe the hardened part, projecting in the form of a cylinder 
or circular parapet, 

I:rom the pointB of Iltructure iu the ceutral ridge, now 
enuUleratro,-namely, from the «anV'ergence towards it of 
tlU' beds of the upper seriC!l,-from the lans there bt!eom
iug highly eellular,-from ti le flat ledge, extending along ihl 
inlier and precipitous !lide, likc thnt within !;()IllC still actin,! 
craters,-from the parullCt-likc wnll on ill summit,-anti 
IBlitly, from il.!l peculiar curvature, unlike that of any COIll
mOil line of clel"Btion, I cannot doubt tllal this cUM-cd ridge 
fonns the last remnant of a great crater. In endeal-ouring, 

ginn or the aucce.in ledgelc or terrace., on thebonlen or the immtnoC 
t ... ~r at Ua .... aii, in the ~and..,ich hlands. 

-l'enonIlINarratirt,'·ol.i,p, l71 
t Humboldt', Pictu~'llle AtlM, folio, pI. 10 
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however, to trace its fonner outline, one is soon baffled; its 
western extremity gradually slopes dowD, and branching 
into other ridges, extends to tho sea-coast; the eastern end 
is more curved, but it is only Ii little better defined. Some 
appearances lead me to SUJlJlose, that the southern wall of 
the crnter joined the present ridge IlCllf Nest Lodge; in this 
elise the crater must hnve been nearly three miles lOllI;, nud 
about !~ mile and a-half in breadth. Had the delHidation of 
the ridge, and the decomposition of its constituent rocks, 
proceeded a few steps further, and had this ridge, like 
severnl odlcr parts of the island, been broken up by great 
dikes and masses of injected motter, we should in vain have 
endeavoured to discover ils true nature. Even now we 
hu,'c sccn, that at Flagstaff Hill, tile lower extremity and 
most distallt portion of one sllCet of the erupted matter, has 
been uphea\'ed, to as great l~ lleight as the crater down 
which it flowed, and probably cvcn to a greater height. It 
is interesting thus to trace the steps, by which the structure 
of a l'oleauic district becomes obscured, and finally obli
terated: so near to this last stage is St. IIelen8, thllt I 
believe no one has hitherto suspected, that the central ridge 
or axis of the island, is the Inst wreck of the crater, ",lienee 
the most modem l'oicllnic strenms were poured forth. 

The great hollow space or valley southward of the central 
curved ridge, across which the half of the crater must once 
have extended, is formed of bare, water-worn hillocks and 
ridges of red, yellow, and brown rocks, mingled together in 
elmos-like confusion, interlaced by dikes, and without any 
regular stratification. The cllicf part consists of l"ed decom
posing scol"ilE, associate(l with ynrious kinds of tuff aud 
yellow argillaceous beds, full of broken erystals, those of 
augite being particularly large. Here and there masses of 
highly cellular and amygdaloidal lavas protrude. From 
Olle of the ridges, in thc midst of the ,'alley, a conical preci
pitous hill, called Lot, boldly stands up, and forms Ii most 
singular Ilnd conspicuous object. It is composed of phono
lite, di"ided in olle part into great curved laminre, in anothCl', 
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into angular concretionary balls, and in a third part, into 
outwardly radiating colulllns. At its base tIle strata of lava, 
tuff, and scoria!, dip away on all sides:· the unCO"cred 
portion is 197t feet in height, and its llOrizontnl section 
gives an O"al figure. The phonolitc is of a greenish-gray 
colour, and is full of minute acicular crystals of feldspar; in 
most parts it has a conchoidal fracture, and is sonorou~, yet 
it is crellulatoo with minute air-eavitiC". In a S.' V. direc
tion floom Lot, tllere arc somc other remarkable columnar 
pinnacles, but of a less regular shapc, namely, Lot's ' Vifc, 
and thc Asses' Ears, oomposcd of allied kinds of rock. 
From their flattened slulJ>C,. and their rclati"e position to 
each other, they are evidently connected on thc same line of 
fi!<sllre . It is, morco,'cr, remarkable, that this same N.E. 
and S, \V. line, joining Lot and Lot's " rife, if prolonged, 
would intersect F lagstaff Hill, which, 8S before stated, is 
crossed by numerous dikes running in this dirccti?n, and 
which has:l. d isturbed structure, rendering it probable that 
a great body of once fluid rock lies injected beneath it, 

In this same great \'alley, there are sc,'eral other conical 
masses of injected rock, (one, I obscn'ed, was compolled of 
compact green~tone) some of which are not connected, all 
far as is apparent, with any line of dike; whilst otller8 are 
obviously thus COIlUected. Of these d ikes, three or four 
great lines stretch ncross the valley in a N .E and S,' V. 
direction, parallel to that one connccting tlle Asses' Ears, 
Lot's " ' ife, and probably Lot. The number of these IllIlS8C9 

of iujected rock, is a. remarkable fenture in the geology 
of Sr. Helena, Deside those just mentioned, and the hypo
tllCtical one beneath Vlllgsta~i' Hill, there is Little Stony-top 

• Abieh, in his Views or VesilViU8 (plale vi.), hIlS sho\ll'n the manner 
in which beds, undcr nCllrl)' similar circumstance., are tillffl up. The 
up(Joer~Rremoreturnedupthanthelower. and he Rccountt ror 
this, by sho, .. ing {hat the lal'a insinuate. it&eH horiwntally between 
the lower beds. 

trhis height is given by Mr, Senlc, in his Goognosy of the idand, 
The height of the summit above the level of the sea, iB said to be 14+1 
feet, 
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Ilnd othel"8, as 1 have reason to believe, at the l\h.1Hmd
Horse, ana at High Hill. Most of the;oe masses, if not all 
of thclI1,llI1\'c been injected, subsequently to the Jasl volcanic 
eruJltiolli! from the central erater. The formation of conical 
OOs.scs of rock on lines of fisaure. the walls of which are in 
most C&ICS parallel, may probably be attributed to ine
qualities ill the tCllsiOn,C8tlsingsmall traIl8versefi.~urC8; and 
at these points of ildersection, the edges of the strata WQuid 
uaturally yie>ld, und be easily turned upwards. Finally, 
I IDRy remark, that hills of phonolite everywhere arc apt
to as,,;umc "iugulnr and evcn grot('!<que s!Japes, like thut of 
Lot: the lX'8k at Fernando ~'orollhn. offers an instance; 
at St. Jago, however, the COIICS of phonolite, though taper
ing, have It l-egulnr form. Suppo~illg. as seems probable, 
that all such hillocks or obelisks hnve originally been 
injeetCK!, whil~t liCJuefiCK!, into IL mould formed by yielding 
strata, as certainly has lJe(on the case with Lot, how are we 
to account for the frequent abrupllletlS and I!ingularity of 
their outlinC!l, compared with similarly injeeted masse;! of 
greenstone and baMlt? Can it be due to a le"-S perfect 
tlegree of fluidity, which is generally supposed to be charac
teristic of tile allied, trachytic JavM? 

Superficial dtposits.-Sofl. calcareous sandstone OCCUI'S in 
cxtellsh'e, though thin, superficial beds, both 011 the northcMl 
and southern shores of the island. It consists or "ery 
minnte, eql1ol.;;itcd, rounded l)8rticles of shells, and other 
organic bodies, which partially retain their yellow, brown, anti 
pink colours, and occasionally, though ,'ery rarely, pre;;ent 
an ob!lcurc trace of tlleir original external forms. 1 in vuill 
endeavoured to find a !ringle unrollctl fragment of a ~hcll. 

The colour of the jlarticlC!l, is the most obvious character, 
by which tbeir origin can be rccognitcd, the tints being af· 
feeled (and an odour producro) by Il moderate beat, in the 
same mallller Il8 in fresh sheik The particles are ccmented 
together, and are mingled wilh some earthy matter: the 

• D'AllblliuOD, in his Trait~ tIe G~ogn08ie (tom. ii. p. 5(0). partie!!
larlyremurhthatthil isthecase. 
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purest massc8, according to Beatson, contain 70 per cent. of 
carbonate of Iimc. The beds, varying in thickuC!<s from two 
or three feet to fifteen feet, coat the surface of the ground; they 
generally lie 011 that side of the yalley whieh is protected from 
tile wiud, and they occur at the llcight of sc"eral hundred 
feet abo"e the len·l of tll(} sea. Thcir IlOfIitioll is the ~IlIC, 
which sand, if 1I0W drined by the trade-wind, would oc
cupy; Hnd IlO doubt they thus originated. which explains 
the efjualsiw and minuteness of the porticlCII, and likewise 
the entire a])!O(!lIcc of whole shells, or e\'cn of moderately
sizro fragments. It is relllarkable that at the present day, 
tllere are no shelly beaches on any part of the coast, whence 
ca1careous dust could be drifted and winnowed.; we must, 
therefore, look back to a fonner period, when, before the 
land was worn into the present great precipices, a sheh'ing 
coo.~t, like that of A!!cen.~ion, was favourable to the accumu
lation of shelly detritu~. Some of the beds of tllis limestone 
are between 600 and 700 feet abm'e the 8Ca; but part of this 
hci~ht lIlay possibly be due to all ele,oation of the land, 8ub
SC<luent to the aceumulation of the calcareous sand. 

The percolation of rain-water has consolidated parts of 
these beds into a solid rock, and 11M fonued masses of dark 
brown, stalagmilic limestone. At the Sugar-Loaf (plllrty, 
fragmeuts of rock 011 the adjoining slope!!,- have been 
thickly coated by sucCC!<sh'e fine laycrs of calcareous watter. 
It is singular, that lIIallY of these pebbles have their cntire 
surfaces coated, without any point of eontact having beeu 
left uncovered; henC<', Ihese pebbles must ha,oe been lifted 
up by the slow dellO!litioll between them, of the successive 
films of carbonate or lillie. Masses of white, finely oolitic 
rock Sfe attached to the outside of lOme of these coaled. 

• In the eanhy detritu. on .even.i part. of thit hill. in-egular masIeI 

orveryimpu~. cry.tallilediiulphateof limcoc:cur. A.thi •• ubllance 
it no ... being abundantly dcpoliiled by dIe IUrf at Aacension, it i. 
poMible that thesc mauel may thus ha.·c originated; bllt if so, it mu.d 
have been at a period, when the land.tood at a much lower lcvl'l. Thi. 
carthy Ielenite il now fOllnd al a hl'igllt of 1ielwecn 600 and 700 fcct. 
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pebbles. Von Dlich has described n compact limestone at 
Lanzarote, which seems perfectly to resemble the stalagmitic 
deposition just mentioned: it coots pebbles, and in parts is 
finely oolitic: it forms a far-extended layer, from one inch to 
two or three feet in thickness, and it occurs 8t tlle height of 
800 feet abMc the sen, but only on that side of tlle island 
exposed to the ,-jolcnt north-western winds. Von Blich 
remarks,· that it is not found in hollows, but only 011 the 
unbroken and inclined surfaces of the mOUlltain. He be
lieves, that it lIas been depo:sited by tIle spray which is 
borne over the whole island by these violent winds. It 
appears, howc\'f!r, to me much more probable that it has 
been fonned, lUI at St. Helena, by the percolation of water 
through finely commiutltcO shells: for when sand is blowlI 
on a much exposed coast, it always tends to accumulate on 
broad, m"en 8urfaCCf'l, which offer a unifonn resistance to the 
winds. ;\t the neighbouring island, moreover, of }~eurte· 
ventum,t there is an earthy limestone, which, according to 
VOIl Bueh, is quite similar to specimens wllich hc has i!ecll 
from St. Helena, and which he bclic\'cs to ha\'e been fonned 
by the drifting of shelly detritns. 

The upper beds of the limestone, at the above-mentioned 
quarry 011 the SlIgar.Louf Uill, are softer, finer·grnined and 
less pure, than tIle lowcr liefls. They abound with frag. 
Illents of land-shells, and wilh some perfect ones j they con
taill, also, thc bones of birds, and the large eggs,t apparently 
of watcr-fow\. It is probable that these upper beds re· 
mained long in all unconsolidated foml, during which time, 
these terrestrial productions were embedded. Mr. G. n. 
Sowcrby has kindly examined three species of land-shelL'J, 
which I procured from this bed, and his descriptions arc 

• DeJcription des hies Canariel!, p. 293. 
t Jdem,pp.314and374. 
t Colonel WiIIel!, in a catalogue prt"lcnttd with $Orne .pecimenl to 

the Geologieal Society, .tatel! that as many &II ten eggs were found by 
one pen;on. Dr. Buckland luuI remarktd (Geolog. Tnlllll. vol. v. p. 474) 
onthe.eeggs. 
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given ill the Appendix. One of them is a Succinca. identical 
witl. a species, now living abundantly 011 the island: the two 
others, namely, Cochlogt1la [ouilis, and Helu biplicata, arc 
not known ill a recent state: the latter. species was also 
found in another and different locality, associated with a 
species of Cochlogcn8, which is undoubtedly extinct. 

Rtfls of cztinct lWld-shells.-Lalld-shelIs, nil of which ap
pear to be species 1I0W extinct, occur embedded in earth, in 
se\'eral parts of the island. The greater number have been 
fOlllld at a considerable height 011 Flsg1!ta£f Hill. On the 
N .'V. side of this hill, a rain-cllanllcl exposes a sectiou of 
nbout twenty feet in thickness, of which the upper part 
conflists of black vegetable mould, e\'idcntly washed down 
from the heights above, and the lower part of lcss black 
earth, abounding with young and old shells, and with tJleir 
fragments: part of this earth is slightly collsolidated by 
calcareous matter, apparently due to the partial decompo
sition of some of the shclls. Mr. Scale, un intelligent resi_ 
dent, who first called attention to tllCsc shells, gave me a 
large collection from another locality, where the shells 
appear to have been embedded in ,-cry ~lack earth. Mr. G. 
R. Sowerby 1mB examined these shells, and has described 
them ill the Appendix. There are sc\'en species. namely, 
one Cochlogcna. two species of the. genus Cochlieopa, and 
four of IIclix: none of these are knowli in a recent state, or 
have been found in ally other country. The smaller specics 
werc picked out of the inside of the large shells of the 
Cocltlogtlla auris-vulpi,w. This iast-mcntioll£!d species is in 
mallY respects a very singular one; it was classccl, even by 
Lamarck, in a marine genus, and having thus bcclllllistaken 
for a sea-shell, and tlIe smaller accompanying species ha\'ing 
been o\·erlooked. the exact localities where it was found, 
have been measured, and the elevation of this island thus 
deduced! It is very remarkable that all the shells of this 
species found by me in olle spot, form a distinct variety. as 
llcscribcd by Mr. Sowerby, from those procured from ano
ther locality by Mr. Seale. As this Coehlogenll is a lurge 

c T p r:om Iptp Wnrl< 0 il p~ ilrwin nli p 
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and conspicuous ahell, 1 particularly enquired from several 
intelligent countrymcn whethcr they bad e\'er seen it alh'e; 
they all assured me that tbey had 1I0t, alld they would not 
even bcliere that it was a land animal: Mr. Seale, moreover, 
who was a collector of shells all his life at St. IIelena, Ilever 
met with it alive. Possibly some of the smaller species may 
turn out to be yet living kinds; but, 011 the other hand, the 
two land-shells which are 1I0W li ving on the island ill grcat 
numbers, do not occur embedded, as far as is yet known, 
with tIle extinct species. I have shown in my Journal,- that 
the extiuetioll of these land-shells pvssibly may Iloi be an 
ancient event j as a great change took place in the state of 
the island about 120 years ago, when the old trees died, and 
were not replaced by youug oncs, these being destroyed 
by the goats and IlOgs, wllich had rUll wild in numbers, 
from the year 1502. Mr. Scale states, that on Fl~"'1!taft· 

Hill, where we havc seen that the embedded land-shells are 
especially UUlllerous, tmecs arc eVCl'ywhere discoverable, 
which plainly illllicate that it was once thickly clothed with 
trees; nt present not even a bu~h grows there. The thick 
bed of black vegetable mould which co\'crs the shcll-bed, on 
the flanks of this hill, was probably wa~hed dowlI from the 
upper part, as soon as the trees pcri~hed, and the shelter 
afforded by them was lost. 

Elcvation of tile kmd.-Seeing that tile lavas of the ba~al 
series, which are of submarine origin, are raised above tIle 
Ic\"el of the sea, and at sOllie places to the height of lIlany 
llUndrcd feet, I looked out for superficial signs of the 
elevation of the land. The bottoms of sollie of the gorges, 
wllich descend to thc eoa~t, arc filled lip to the depth of about 
a hundred fcct, by rudely divided layel'" of sand, muddy clay, 
alld fragmentary masses; in these beds, :1\[r. Seale has found 
the bones of the tropic-bird and of the albatross; the formcr 
now rarely, and the laller lle\'Cr visiting the island. From 
the difference between these layers, and the sloping piles of 
detritus which rest on them, I suspect that they were 

• JOllmll\of Researchu,ll. f>8'l. 

Rl The Complete WorY of Charle~ Darwin OnPne 



lh'I}()IIited, when tho gorges stood lJt'r1enth tile SCIl.. Mr.5ellle, 
1Il0reon'r, has shown that some of the fl!'ijjure-like gorgCII,· 
hecOIlU', with a COllca\'e outline, gradually rather widcr 
at the bottom, thall at the top; aud this peculiar structure 
was probablyetllLo;ed by the w{·aring action of the sea, when 
it entered tbe lower part of these gorges. At greater heights, 
the cridellce of the risc of the land is e"ell ICBs clear: Ilc"er
thclcss, ill a buy-like dellrC!<sioll on the tllble-Iand behind 
Prosperous Day, lit the height of about 1000 feet, there lire 
Hat-toPI>ed ma8SC!l of rock, which it is scarcely concei'-lIblc, 
could ha\'e been insulated from the surrounding amI I!imilar 
htrata, by any other agency thall the denuding action of II. 
!iC8-Ucach. Much denudation, indeed, luUl been eft~tcd at 
great elevatiolls, which it would not be easy to cltplaill by 
nny other mCBns: thlls, the Hat summit uf the Darn, which ill 
2000 ft.'et high, presents, according to Mr. Seale, a perfect 
net-work of truneated dikes; on l.iUs like the Flagstnff~ 

fonned of soft rock, we might suppose that tile dikes had 
beell worn down and cut 00' by meteoric agency, but we CBII 
hardly suppose this pOl>liible with the hard, basaltic strata of 
the Darn. 

Coast denuJalio".-The enormous eliffs, in many parte 
betw('Cn 1000 and 2000 feet in height, with wllicll this priSOIl
like i,J.and is surrounded, \t'ith the exccption of only a few 
places, where narrow \'RUepl descend to the coast, is the 
most striking feature in its scenery. 'Ve bne seen that 
portions of the basaltic ring, two or three miles ill length by 
olle or two miles ill breadtl., aud from olle..to two thousand 
fect in height, have been wholly I'Cmoved. There are, al!!O, 
ledges and banks of rock, risiug out of profoundly decp 
water, and distant from tJw present coa.~t between three and 
four miles, whicb, according to Mr. Seale, can be traced to 
the shore, and are found to be the continuations of certain 
well-k.nown great dikes. 'rhe swell of the Atlantic ocean 
has obviously been the active power in fomlillg these cliffs; 

• A fissure-like gorge, near Stony-tOll, illllid by Mr. Seale to he 840 
fcet deep, lind only 115 feet in width. 
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aud it is interesting to observe that the less(!f, thongli still 
great, llcight of the cliff" on the leeward and pllrtinlly pro
tected side of the island, (extcntliug from the Sugar-Loaf 
llill to South ". est Poillt,) corresponds with the Jesser 
degree of exposure. \\rhen reAecting on the comparath'ely 
low coasts of many ,'olennie islands, which also stand exposed 
in the open oceRn, and are appal'ently of considerable 
antiquity, the mind recoils from Ull attempt to sr!U!p tIle 
number of centuries of exposure, necessary to have ground 
into mud and to ha,·c dispersed, the Cllonnous cubic mass of 
hard rock, which has been pared oft' the circumference of 
this island. The contrast in the superficial state of St. 
1[CICIIII, comparetl with the nearest island, namely, Ascen
sion, is vcry striking. At Ascension, the surface of the 
la,'a-streams arc glossy, as if jw;t poured forth, their boun
daries arc well defined, and they can often be traced to 
perfect craters, whcnce they were erupted; in the course of 
lllallY long walks, I did not observe IL single dike; and the 
coast round IIcarly the entire circumference, is low, Rnd has 
been eatcn back (though too much stress mu!t not be placed 
011 this fact, as the island lIlay ha,'e been subsiding) illtoa little 
wall olily from ten to thirty feet high. Yet during tile 340 
years, since Ascension has been known, not e,'ell the fccbletit 
signs of \'.olcanic action have been recorded.- On the other 
hand, at St. Hdcna, the COUTSC of no one stream of la\'a call 
be traced, either by tile state of it!! boulldaries or of its 
superficies; the mere wreek of one great crater is left; 
Dot the nlleys ollly, but the surface of somc of the 

• In the Nautical Magazine for I~, p. 642, and for 1838, p, 361, 
amI in tIle Compte. Relldu8, April, 1838, accounts are given or llicrie. 
of volcanic I'henomena-ear1hquakea-troublcd wllter-ftoating IeOrim 
and columnt of smoke-which have been obllerved at intenat. linC(! 
the middle or the Jau century, in a lpace of open sea betwren longi_ 
tudes 20> and 22" WClt, about half a degree lIOuth of the equator. 
Theee facts ~m to Ihow, that an island or an archipelago i. in pfOCCSS 
of formation in the middle of the Atlantic, a line joining St. Helena 
and AlCeruioo, prolonged, intenecla thia alowly nascent focUl ot vol. 
CAllieaetion. 
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highe<lt hills, nre interlaced by worn-down dikes, and, ill 
IIIl1ny places, the denuded summits of grellt concs of injected 
rock stand exposed and naked; lastly, WI we 1111\'0 scen, 
the entire circuit of the island bag been deeply wonl back 
illto the grandest preeipices. 

CrattrlojEltcation. 

There is much rescmblunce in structure nnd ill geological 
history between St. Helena, 51. Jngo, nnd Mauritiu",. All 
three islands are hounded (at least ill the parts, which I was 
able to examine) by II. ring of basaltic mOlllltains, now much 
broken, bn: c\'idently once eontinuous. These mountains 
ha\'e, or apparently once had, their escarpementJi steep 
towards the interior of the island, and their strata dip out
wards. I was able to ascertain, only ill a few easc~, the 
inclination of tile beds; lIor wns this easy. for the stratifi· 
cation Willi gcncnlily ob;;cure, except whcn viewed from II. 

distance, I feci, howe,'cr, little doubt that accordillg to the 
researches of )J, Elie lie Beaumont, their a\'emge iuclination 
is greater than tllat, which they could IIln-e acquired, ~ou· 
lidering their thickJl~.s and cOlllpnctn~<I;, by Rowing do,,'n a 
sloping surfa~. At 8t. Helena, and at 8t.Jago, the basaltic 
strata rest 011 older and probably submnrine beds,of different 
compositioll. At all thrcc islalld~, deluges of more recent 
lavas 118\'e flowed from the centre of the island, towards and 
bct"'een tlle basaltic mountaills; and at 81. Helena, the 
central pllllfonn has beeu fiUed up by them. All three 
islands have been raised in mass. At l\I.auritius, the sea, 
within a late geological period, must II11.\'e reached to the 
foot of the basaltic mountains, as it now docs at St. Helena; 
nmi at St. Jago, it is cutting back the interlllediat(' plain 
towards them, In tll('SC three jqlanlis, but especially at 81. 
lago a.nd at ?t£auritiu<I;, whell standing 011 the summit of one 
of the old basaltic mountain .. , one look" ill "ain towards the 
e('lItre of the islalld,-the point, towards which th(' .. trata 
beneath olle's feet and of the mountAins on each side, rudely 
cOllverge,-for a souree whence these strata could hllve been 

_ _ ~ __ @Iha.c.om/lllttO..WOtkof C OnJ ine 
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erupted; but one sees only a vast hollow platfonll stretched 
beneath, or piles of matter of morc recent origin. 

'l'hese basaltic mOlllltains come, 1 presume, into the class 
of Craters of elevation: it is immaterial whether the rings 
were ever completely formed, for the portions which now 
exist, have so ullifonn a structure, that, if they do not fonn 
fragments of true craters, they callnot be cJa~sed with ordi
nary lines of elevation. "rill! respect to their origin, aftcr 
having read the works of Mr. Lyell,- and of MM. C. 
Pfil\"ost and Yirlct, I cannot hcJicvc, that the great central 
ho11ow8 have been fonned by a simple uome-!'ha]led elevation, 
and theconsequcnt arching of the strata. Oil the other hand, 
I ha\'C \'cry great difficulty in admitting, that these hu..saltic 
mountains arc merely the basal frn.:,fTJTIents of great volcanos, 
of which thc summits havc either been blown off, or more pro
bably swallowed up by sub~idellee. These rings arc in somc 
instances so immense, as at St. J8g0 and at :Mauritius, and 
their occurrence is so frequent, that 1 can hardly persuade 
myself to allopt tllis explanation" Moreover, I suspect that 
the following cirellllll;tances, from their frequent concur
rence, are solileway conn~tcd togethcr,-a cOlluection not 
implied in eithcr of thc aoo¥c views; namely, first, the broken 
state of tilC ring, showing that the now detached portions 
have been exposed to great denudation, and in some cases 
perhaps, rendering it llrobablc that the ring never was 
entire; secondly, the great alllount of matter erupted from 
the central area, after or during, the formation of the ring; 
and tllirdly, tIle ele"ation of the district in ma!!!!. AB far as 
relates to the inclination of the IItrata being greater than 
that, wllich the basal fragments of ordinary volcanos would 
naturally possess, I can readily belie,"e that this inclination 
Illigllt have been slowly acquired by that amount of elevation, 
of which, according to M. Elie de Beaulllont, the Ilumcrous 
upfilled fissures or dikes arc the evidence and the mcasure,
a view equally no,"cl and important, which we owe to the 
researches of that geologist on :Mount Etnn . 

• Principles of Geology (firth edit.),. '-01. ii. p. 171. 

(C) The Complete Work of Charle~ Darwin Onl;ne 



95 

A conjecture, including tllC ahovc circumstances, occurred 
to me, whell,-with my mind fully convinced from the 1111eno
mena of 1835 in South America,· that tllC forces, which ejed 
matter from volcanic orifices and raise continents in mass, 
are identical.-I viewed that part of thc coast of St. Jago, 
where the horitolltally upraised. calcareous stratum dips into 
the sca, directly beneath a cone of subsequently erupted 
lava. The conjecture is, that during the slow elevation of a 
volcanic district or island. in the centre of which onc or 
more orifices eontinlle open, and thus relieve the subter
nmean forces, the bonlcn! are ele"ated more tl181l thc 
central area; and that the portions thuB upraised, do not 
slope gently into the central, lcss elevated area, as does the 
calcareous stratum under the cone at St. Jago, and as dOC!! a 
large part of the circumference of leelamI,t but lilat they 

• I have given a detailed aeoount orthese phenomena., in Ilpllper read 
berore the GmiogiCllI Society in March, 18.l'I. At the instant or time, 
when IUl immenBe arell ... ss con\'ubed snd a large tract elernted, the dis· 
trict. immcdilltely IUn'OlIlidingBevem.1 orlhe great venla in theConlillera 
remllinedqniescentj the.ubterranell.n rorce-.beingllpparently relieved 
by the eruptions, ",'hich then recommenced with ~at violen~, An 
event or aome~'1mt the $arne kilLd, but on all infinitely smaller ecale, 
IIppCl1n to hl1\'e taken place, according to Abich (View, ol Vetuvius, 
1)latet i. and ix.), ,dlhilL the gre.t eru.ter of Vetllyiu!, where a platrorm 
on one ~~e or a fiQurc "''lI1 m.ised in mall twenty r~t. whilst on the 
otherlide,atl'llinor.mall1"olcanosburst rorthin eruption. 

t It appean, rrom inrOrmlltion communicated to me in the mo.t 
obliging manner by M. E. Robert. that the circumrerential pam or 
Iceland, whieh are compoted or ancient ba5..'\ltie ttrn!a alternating wilh 
tllff, dip inland,thull forming a gigantic lauccr. M,nobcrtloundthat 
thilw&8thecase,with II. few ami qnite local exceptions, ror a splice 
of COMt several hun~rcd milCli in length. I find thiB lItatement 
corroborated, 3.11 far III rega.rdJJ one place, by Ma.eilenlic, in his Travcls 
(I" 3(7), 1Ul~ in another 1!laee by !lOme MS. note. kindly lent me by 
Dr. Bolland. The cout ill deeply indented by crecltJJ, Ill. the head or 
which the land i. genel'llily low. lor Robert inroroa me, that the 
iD\\"anllydipping IIm.ta IIllPC" to eJ:ltnd 'IS rarss this Jine, and that 
theirinclinntionuHul1l1yeorres[IOnds ,,·ith the tlope of the 8ur(lIce, rrom 
the hig11 coast-mountains to the low lllnd at the helld of these cr('('k,. 
In the teetion dellCribed by Sir G. Mnckem:ie,thc dip il l 2<'. The 
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arc separated from it by curved fuull.8. 'Ye might expect 
from what we sec along ordinary faults, that the strata 
011 the upraised side, already dipping outward;! from their 
original formation as lava-streams, would be tilted from the 
line of fault, and thus ha\-e their inclination increased. 
According to this hypothel<is, which I am tempted to cJ[tclid 
only to some few cases, it is not probaLle that the ring 
would ever be formed quite perfect; and from the elevation 
being slow, the upraised portions would generally he ex
posed to much delludation, and hence the ring lx!come 
broken; we might also expect to find occasional incqunlitie!l 
ill the dip of the uprai:.ed m8SSCi1, 8S is the case at St. Jago. 
Dy this hypotllcsis. the elevation of the districts ill mass, and 
the flowing of deluges of lava frolll the celltral platforms, 
arc likewise connected togctllcr. On tllis ,-iew, the marginal 
basaltic mountains of the three foregoing islands, might still 
be considcred as forming, "Craters of dCl-aLion;" the kind 
of elevation implied having been slow, and the ccntral 
hollow or 1)latform having becll formed, lIot by the arching 
of the surface, but simply by that part having been upraised 
to a less height. 

interior par16 or the island chiefly conli!lf, .. ra, 115 is known, of 
,~entlyerupted maUer. The great li~e, however, of Iceland, equalling 
the Lulkiest part of England, ought perhlll)8 to exclude it from the 
duaoC i$land$we havehcen considering; butlcannotavoit!auspect
ing that if the coaat.-mountaina, instead of gently Iloping into the leu 
elevlled central a~a, hlld been leparated from it by irregularly curved 
faultt, the Slmta would have been tilted 5eaward, and a "craler of 
elention," like that of 51. Jagoor that of Mauritius, bUI of much vaster 
dimensions, would have been fonned. I will only furtber remark, that 
the lrequenl ()C(:uJJCnce of extensive lakelat the foot of large volcanoe, 
IIlId the frequent auociation of "o1canie and lreah·water strata, SC1!m to 
indicale that the areas around volcanos are apt 10 be depreued beneath 
the general level of the adjoining country, either from having been 
ie&.l eiented,orfrom tbe efl'ec!ioflubilidenc:e. 

Rl The Complete Work of Charle~ Darwin Online 
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CHAPTER V. 

C/oaIIur. Illmod--Cratnl rotftpond oj II ptcMliar A-j,.d oj 100./f-S_1l 
6tu4Jt,e Cf'fI.lerl, '!CIIA """_, fd Ih~ir ~Albneark blJnuJ, Jlwid 
iac-d#, 'hti" COIIIIpfMi'~CNl.I"' of /".Jf. i"cI'M/i., of ,"tir utwior 
di"wK'''K 'Ira1a, liNd ,t".t:lll,.. 0/ tllti" !nlmor COIIttrKi"8 ,/1'01_ 

Jamtl "(and, Itgmnll ofa ,mail /!alaltie craler: flu.idily emu coml>O
"~i",, 0/ itl lara ,lrulU, oltd oj ii' piultd Irag1Unj.-Cfl1lClwdiHg re
_r.b on. tit, croler. of /lAJJ; axa on. tb /JfflJc1wl I!fJfIdili(m 0llh,,1' 
_111_ Iidu--MiNUlllogic/IJ co.ponliOft of th. roc'" oj th. fire/up.. 
/ag_Elnllliott oj lIN ItINl-Dir«ti(J1l O/'Mjf.lIlI.ru of erwplUm, 

Tills archipelago is situated under the Equator, ata'distallce 
of betwccn fi\'e and six llUndrcd miles from the west const 
of South AlUerica. 1t cQn .. i:;ts of fi\,o principal islands, and 
of sc\'cral small OIiCII, which together arc C<lual in area,- but 
1I0t ill extent of land. to Sicily conjointly with the Ionian 
islands. They are all ,'oleanie: 011 two, craters ilavc been 
seen in eruption, and on scverll.l of the other islands, streams 
of lava have a recent apllCarance. The larger islands arc 
chiefly composed of i;Olid rock, and they rise with a tame 
outline, to a height of between one and four thousand fcd. 
They are sometimcs, but 1I0t generally, Bunlloullted by oue 
priuci lml orifice. Tile craters. vary in kize from lUere kpira
cles to huge caldrons, sc\'eral miles in circmnfcrencc; they 
are elttraordinarily IIUIllCfOll8, 80 that 1 should think, if 
enumerated, tlley would be found to exceed two thoulltlud ; 

·1 uc\ude from thUi measuremenl,the snlJIlI volc:anieiolanll.of 
Culpepper and Wenman, lying se".enty milel northward of the groul). 
CrateTi were "isible on all the islands of the grolll), except on 1'owere 
Island, which is one of lhe lowesl; thie island ie, however formed ot 
,·olc:anicrockl. 
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they arc formed either of scorhe nml lava, or of a hrown 
coloured tuff; IlIItI tlu!Sc latter crnlcr~ arc in severa! respects 
remarkable. The whole grouJI WM sun'eyed by the officers 
of the Deagle. I \"i;,;ited m),.o;('lf four of lhe principal iglaudJ!, 
and reeei,'ed lil~imf'lili from alllhc others. Under the head 
of tbe different islands, I will dC!lCribe only that which 
appears to me deserving of attention. 

No. II. c.J_, .• 

CHATHAM IsUNO, Orat~rI compoud of a IinglJ.far Mnd of 
tuff. -Towar(1s the eastern end of this i~land, there OCCllr two 
craters, composed of two kinds of tuft'; olle kind b('ing friable, 
like slightly consolidated ashes; and the other compact, and 
of a different nature from any thing, which I have met with 
described. This latter substance, whl're it is best characterized, 
is of a yellowish-brolVTl colour, translucent, and with a lustre 
somewhat rc8Cmbling resin; it is brittle, with an angular, 
rough, and yery irregular fracturc, IIOlllctimes, however, being 
slightly granular, and eyen obscurely crystalline: it call 

mole",-W k f haria Darw n nli" 
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readily be scratched with a knife, yet sollle points arc hard 
enough just to lIlark common glass; it fuses with case into 1\ 

blackish-green glass. The mass contains numerous broken 
eryl!itaJs of oli .... ine and augite, and small particles of black 
and brown scoria!: it is often tra,-ersed by thin seams of 
calcareous matter. It generally affects a nodular or con- . 
cretionary structure. In 0. hand specimen, this substallcc 
would certainly be mistakeu for a pale and peculiar variety 
of piteil.'itonc; but whell sccn in mass, its stratification, ami 
the numerous layers of fragments of basalt, both angular 
and rounded, at once rendcr its subaqueous origin evidellt. 
An examination of a scrice of spcdmens, shows that til ill 
resin-like substancc. results from a c1lemieal change on small 
particles of pale and dark-coloured, scoriaccous rock!!!; and 
thi! change could be di!tinclly traced ill different stages, 
round the edges of even the SIlme particle. The position 
IIcar the coast, of all the craters composed of tllis kind of tuH' 
or I>cperino, and their breached condition. rcndcrs it pro
bable that tlleY were all formed, when standing immersed ill 
the sea; considering this circulIlstanee, together with the 
remarkable absence of large beds of ashes in the whole 
archipelago, ] think it highly probable, that much the 
grealer part of the tuff has originated, from the trituration of 
fragments of the gray, basaltic la .... as. in tlle mouths of cratCnl 
standing in the sea. It Ulay be askt.>d, whether the heated 
water within tllC8Ceraters, has produced this singu lar change 
in the small scoriaceous JlIlrticl~. and given to them their 
translucent, resin-like fracture 1 Or has the 8S8OCiated lime 
played any part in this change? I ask these questions, from 
having found at St. Jago. in the Cape de Verde Islands, that 
where a great streaUl of molten la,·1I. has flowed o\'cr a cal. 
careous bottom, into thc sea. the outermost film, which in 
other parts resembles pitchstone, i! changed, apparently by 
its contact with the carbonate of lime, into a ~iu·likc sub. 
stance, precisely like the best characteri7.ed specimens of 
the tuft' from this archipelago,-

• The concretions containing lime, which I hl1\'e described at 

u2 

c The Complete Work of Charles Darwin Online 



100 OAI.4r>AG08 ARCIIIPXLAOO. [CU4", ", 

To retunl to the two craters: one of them stand8 at the 
di .. tallcc of • league from the ~t. the iuten'cning tract 
CQIlJ;i~tillg of • calcareau! tuff, apllarentiy of submarine 
origin. This crater eon",ists of a circle of hills, I!Omc of 
which stand quite detached, but all h.,-c a "cry regular, (Illn.. 
qutl vCr1UII dip. at a n inclination of between thirty and forty 
degreei'. 'rile lower bed~. to the thickJlc~s of severlll hundred 
feet, COll..-i.,,;t of the rc~ill-l ike stone, with embedded frngmcnts 
of Jant, 'l'hc upper beds, which are between thirty and 
forty feet in thicknl'l'_q, arc compoliCd of a tbinly stratified, 
fine-grained, hano", friable, bro'Ku-eolourcd tuff, or I)('I)(!
rino.- A ~ntral maa8 without any stratification, which 
mWl! fonnerly h.\'c OCC!t1pied the bollow of the crater, but i!l 
now attached ouly to a few of the circumferential hilli, 
COnl!lLsts of a tuff, iutenncdiate in character between that 
with a re1Iin-likc, and that with an earthy fraeture. ThilJ 
lUass contains white coiearrous matter in ~tno ll patches. 
The 6CCond crater (520 fcct in height) must lIa,'e existed , 
until the eruption of It recent, great Hream of lavn, IlB a 
separate islet; a fine !lCction, worn by the sea, s.hows a grand 
funnel-shaped mll>l8 of bru;ait, l:l urrounded by steep, sloping, 
flank.a of tnff, ha"ing in parts an cartllY, and ill others, a 
semi-resinous fracture. Tbe tuff it tra\-ersed. by sc\-eral 
broad, vertical dik~. with smooth and paraUel side!!, which 
I did not doubt were formed of basalt, until I actually broke . 
off fragmcnt8. These dikC'l, howe,""er, consist of tuff like 
that of tbe surrounding strata, but more compact, and with 
a smoother fracture; hence we IIIU!:It conclude, that fi>l8u r£'S 
were formed and filled up with the fi uer mud or tuff from 

A.e~n.ion, 11.1 rormed in & bed of RShl't, preaeot lome degl"t!e of rcsem
blnneeto thit.uu.lanee, but they haye notarainous rracture. At St. 
Helena, allO, [ found ..-riM of a IOme""'hlll Ihnilaf, eompact, but non· 
rainoUi lut-lance, oeeurring in a bed of pumiceous uhel, .pparently 
free from eal(:lUTOUJ m.lIer: in neither or th_ cuea could heat have 
acted . 

• Tho..: ge<ll~ who reltnet the tenn orlulr, to ash" of I ""'hile 
colour, resulting (rom the Itlrition of feld.pathic lup, 1foulJ call theae 
brown-eoloond Itrat. "peperiDo." 
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the crater, before its illtcrior was occupied, as it now is, by Il 

solidified pool of bnsalt. Other fissurcs have been subse
qucntly formed, parallel to these singular dikes, aud arc 
merely filled with loose rubbish. The change from ordinary 
seoriaceous particles to the substance with a semi-resinous 
fracture, could be clearly followed in portions of the compact 
tuff of these dikes. 

At the distance of a few miles fI'om these two craters, 
stands the Kicker rock, or islet, remarkable from its singular 
form. It is unstrotified, and is composed of compact tuff, 
in parts having the resin-like fracture. It is probable that 

No. 12. 

THE KICKER nOCK,_400 1 •• 1 biBb. 

this amorphous mass, like that similar mass in the case first 
described, ouce filled up the central hollow of a crater, and 
that its flanks, or sloping walls, have since been worn quite 
away by the sea, in whieh it stands exposed. 

Small basaltic crait1rs.-A bare, undulating tract, at the 
castem end of Chatham Island, is remurkable from the num
bel', proximity, and forill of the small basaltic craters with 
which it is studded. 'l.'hey consist, either of' a mere conical 
pile, 01', but less cOUlillonly,of a circle, of black and red, glossy 
Bcorire, partially cemented together. They vary in diameter 
from 30 to 150 yards, and rise from about 50 to 100 feet 
above the level of the surrounding plain. From one small 
eminence, I counted sixty of tllesc cmters, all of which WCI'C 

within a tllird of' a mile frOUl each other, and lllauy wcre 
lUuch closer. I measured the distance between two very small 

pi te Work of r l D.eLI'l'.ir:cO lin 
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craters, and found timt it was only thirty yards from tile 
IlUwmit-riw of OllC, to the rim of tile olher. Small streams 
of black, basaltic 10\"0, containing oIi,-ine and much glassy 
feldspar, ha,'c flowed from mauy. but not from aU of these 
craters. The surfaces of the more recent streams were ex
ceedingly rugged, and were crossed by great fissures; the 
older streams wetc only a little it'S!! rugged; Ilnd they were 
all blended !lnu mingled together ill complete confu~iotl. The 
diAi:!rcllt growth, however, of the trees 011 the streams, often 
plnillly marked their different ages. Had it not been for 
this latter character, the strealllll could in few cases 1I0\'c 
been tli.;tinguishcd; sud consequently, this wi.de undulatory 
tmct might hal'c, (as probably Ulally tracts hal-c,) been erro
neously considered as formed by one great deluge of lava, 
instead of by 11 multitude of sIllall streams, erupted from 
mllny small orifices. 

[n several parts of this tract, and especially at the base of 
the small craters, there are circular pits, with perpendicular 
sides, from twcnty to forty feet tlcer. At tbe foot of one 
sillall crater, there wcrc three of tbese pits. 'They have 
probably been fOfmed, by the falling ill of the TOofs of small 
CI\.1'crns,· In otLer parts, there are maillmiform hillocks, 
which resemble great bubbles of lava, with their summits 
fillSured by irregular cracks, which appeared, upon entering 
them, to be "ery deep; la"8 bas Dot flowed from these 
hillocks. There are, also, other ,'ery regular, mammifoml 
1tillocks, composed of stratified lava, and surmounted by 
circular, steep-sided hollows, which, I suppose have been 
formed by n body of gas, first, Ilrching the struta iuto ouc of 
tile bubble-like hillockil, and then, blowing off its Hummit, 
These severul kinds of hillocks nnd pits, us well us the 
Ilumerous, small, seoriaceous craters, all show that this tract 
has been pelletnued, almost like a s.iel'e, by the passage of 

• M. Elie de Buumonl has dl'llCribed (Mem. pour lenir, &e., tom. 
iv. p.1l3) mnny "petit, cirques d'~boulement" on Etn&, or some or 
which lheorigin itbistoricallyknown. 
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heated vapour!!. The more regular llilloekll coulcl ouly have 
~II h~vcd lip, whil"t the lava was in a softcned state.· 

ALBE)IlARLH bLASD.-Thi..; island consists of fh'c, great, 
Rat-topped crater<i, which, together with the one 011 theadjoill
iug ililaud of Narborough, singularly reliClIlble ~ch other, ill 
fonu and height. The soulilern one is 4700 feet high, two 
otllers are 3720 feet, a third only 60 fcct higher, and the 
remaiuing ones apparen tly of ncarly the 8Illlle height. Three 
of these are situated 0 11 one line, and their craters appear 
elongated in nearly the same direc:tioll. The northenl crater, 
which is IlOt the large6l, was found by thc triangnlation to 
measure extcrnally, DO 1f'U than three miles aud one-eighth 
of a mile, in diamcter. O,'er tile lill!! of these great, hroad 
caldroll~, and from little orifiecs llear their summits, deluges 
of black )a\'a have flowed down their !laked sides. 

Fluidity of diff~wlt lavtu.-Near Tagus or Danks' Co,'e, 
1 CJ:8mined onc of these great streams of lava, which is 
remarkable from the (!"idencc of itfl fonner high degree of 
fluidity, CIIpecially when its composition is cOII!<idcred, Ncar 
Ille sea-coast thil stream is 1!C"eral miles in width. It 
coll~istfl of a black, compact base, easily fusible into a black 
~ad. with angulllr and lIot ,'cry nUlllerous air-cells, and 
thickly studded with large, fractured crystals of glussy 
albite,t varying from the tenth of an inch to half-all-inch, ill 

• Sir G. Maelr.enJ.ic (Traveil in Ieeland, p_ 389 to 392) hat described 
a plain 01 la,.. at the root 01 Heel&, eYcrylirhefe heaved up intu I'"-t 
bubbles or blil~rL Sir George ltates that thi. eavemous lava vom_ 
IIOIIn the Ujlperm05t Itratum; and Ihe .. me Illet t. IIffirmed by Yon 
Dueh (DellCript, dCl hie, Canaries, p. 159), with rnpec~ to the ba~altic 
'Iream ncar Uialejo, in Teneriffc. h apilelll .. lingular that it ahuuld 
be the upper Itrellm, that lire elliefly cavernouI, lor one lee,nOTeuon 
..... lIy the uPller and IOWl'f ihould not llue b«n equally .Jfeetrd at 
dilf"nont timn i-hue the infcrior streams flowed beneath the pre"'ufe 
or the -. and thUJ 1>«0 Ilattened, alter the .-ce through thcm, 01 
bodino{gu1 

t In the Conlillera 01 Chilc, I han ~ Illva nry clO6ely IftCmbling 
tilt. varicty Bltlle GBIBPlIO' An:hilll!'llljl'O, It vonlBillcd, ho,.'c,·er, be_ 
lidct thellibite, .... 'ell-(umietl er)'ilall u(augite, lind the 1>BJ;e<per hap,in 
eon.cqucnce or the aggreptioll or the augilie JlIll1iclea) Will a .hade 
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diameter. This lava, although at first sight appeuring 
eminentiy porphyritic, call1lot J1rorcr1y be considered 80, for 
the crYbtals hayc evidently been enveloped, rounded, Rnd 
penetrated by the lan, like fragm('ots of foreign I'OC.'k in II. 

trap-dike. This was very clear ill some specimells of a 
similar lava, from Abingdon Island, ill which the only dif· 
ference was, dlat tIle vesicles were spherical IlIId morc 
numerous. The albite in tileS() IIlVIlB is in a similar cOII{Iilioll 
with the lcucite of V csuvius, nnd with the oiil-ine, de"l'ribcti 
by Von Duch,· as projecting in great balls from tlle ba.'>Il1t of 
Lanzarote. Jlc.;ides tile albite, this 18\'8 contaul.!! scattered 
grains of II. greeD mineral, with no diblinet c1eangc, and 
closely resembling oli"illc;t but as it fuses easily into a 
green gl!w, it b<>!ong8 probably to the augitie family: at 
James Island, however, a similar lava contained true olivine. 
I obtained spcc'imells from the actual surface, and from Il depth 
of four feet, but tIley differed in 110 re!'pect. The high 
degree of fluidity of tIlis lava-stream was at once c\'idcnl, 
from its smooth and gently sloping lurfacc, from the manncr 
in which the main Iltream was dh'idcd by small ine<lll8litics 
into little rill"" and especially from the manner in which its 
etI~, fAr below its !IOurce, Ilnd where it mu~t I U1\"C Jx.cu ill 
some degree cooled, thinned out to almost nothing; thc 
actual margin consisting of loose fragmcnts, few of which 
were larger than a man's bead. The contrast betwccn this 
margin, and tlle Bteep walls, abo\'e twellt)' feet high, bounding 
many of the basaltic Iltreams at As4=cnsioll, is "ery remark

lighter in colour. I may here renuuk,that in all these c:aatt, I call the 
fclds(loRthic cry. tals, /llbil~, from thei r clellvllge'IJlllnes (u meuured by 
the reflccting goniomctcr) corl'Cll(londing with th06e of tha~ minerll\. 
As, hOIl'c\'er, other 'pcc:ietl or thill genu, have llltely been dillCOvered to 
cleave in nearly the tame planes with albite, !hit determination mu.st 
be considered u only provisional. I examined the cryl tall in the 
lana of man, different putt: or the Gaillpap gTOUp, IUld I round that 
none or them, with the exception or IOOme cf)'ltals rrom one part or 
James bland, cleaved in the direction oforthite or potash-rcld.!illllr . 

• D~lICriptiondet I8let CanarieJI,I).2'Jj. 
t Humboldt mention. that he millook a gre~n augitic miuernl, oc

curring in the volQnic rocu or the Cordillera of Quito, ror oli.lne. 
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able. It has generally been supposed that lavas abounding 
with large crystals, and including angular vesicles,· have 
posseS5(.'(t little fluidity; hut we see that the case has been 
very diRerent at Albemarle Island. The degree of fluidity 
in different lavas, does lIot seem to correspond with any 
opparent corresponding amount of difference in their com
position: at Chatham Island, some streams, containing 
much glassy albite and some olivine, arc so rugged, that 
they may be compared to a sea, fTOlen during a storm; whilst 
the great stream at Albemarle Island, is almost as smooth 
as a lake, wIlen ruffled by a breeze. At James Island, 
black basaltic lava, abounding with small grains of olivine, 
presents an illtenncdiatc degree of roughness; its surface 
being glossy, and the detacllcd fragments rcscmbling in a 
very singular malmer, folds of drapery. cables, and pieces of 
the bark oftrees.t 

Craterll of h!ff.-About a mile southward of Danks' Cove, 
there is a nne elliptic crater, about 500 feet in depth, l'Llld 
three quarters ora mile ill diameter. Its bottom is occupied 
by a lake of brine, out of which some little crateriform hills 

• The irregular and angullLl' form of the vesicles, is probably caused 
hythe unequal yic1dingofa mass composed,in alm08t equal proportion, 
of !lOlid crystals and ofaviscidbase. It certainly seems a genernlcir
cumstance, IlJI might have been expected, that in lava, which Ilia 
poIIlIessed a high degree of fluidity, Ufudl a' all er:m-n:.tdgraill, the 
vesicles are internally smooth and spherical. 

t A 81>ecimen of basaltic lava, wilh a few small broken cr)'stals o( 
albite, gh'en me by one of the officers, is perhal)5 worthy of description. 
It consists of cylindrical mmifications, !lOme of which arc only the 
twentieth of an inch in diameter, and are drawn out into the sharpest 
IlOints. The mass has not ~en formed like a stalactite, (or the points 
terminate both upwards and downwards. Glohules, only the fortieth o( 
an inch in diameter, have dropped from !lOme of the pointt, aod adhere 
tothe adjoining branchea. The lava is vesicular, but the vesiclC!l never 
reach the surface of the brnnches. which are smooth and gI05llY· As it 
iBgenerallysupposedthat\,esiclesarelllwayselonglltedinthedirection 
of the movement of the fluid mass, I may observe, tllat in these cylin. 
dricsl branche!l, which vary from a quarter to only ~lIe twentieth of an 
inellin diameter, every air-cell is 6pherical. 
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of tuft' rise. The lower beds are formed of C()mpo.et tuft', ap_ 
pcarilLg like a HulJaqucotiB t1cpo~it; whilst the lIPI}Cr bctis, 
round the entire circumference, cOllsist of 1\ harsh, friable 
tuff, of little il)eCific gra\"ity. but onen containing r~gments 
of rock in layerl. This upper tuff eouWWI numerous 
pisolitic baDs, .bout the size of !lIuall bUUCUI, which differ 
frOIll the surrounding matter, only in being slightly harder 
nud finer grained. The beds dip ILWIlY very rcgu lnrly on all 
aid~. at anglet varying, as I found by measurement, from 25 
to 30 degret'!'l. The external surface of the Crater dopes at 
• nearly simil.r inclination; and ~ fonned by slightly conn~x 
ribll, like those 01l1lle811ell ora pectcn or llCallop, which become 
Lroadcr as they extend from tile lIIontIl of the enlter to its 
base. These ribs arc (,renerally from eight to twenty feet in 
breaddl, but 8OUlctilllf'fl they are as Uluch as forty feet broad i 
and they resemble old, plastered, much HaUeued vaults, with 
tbe plaster scaling oft' in plates: they are separated from 
each other by gUUiCII, deepened by alluvial action. At their 
uppcr alld narrow cnds, near the mouth of tha crater, these 
ribs onen colisist of rcal hollow l)aJl:;8.ges, like, but rather 
smaller than, those ollen fonned by the cooling of the crust 
of a lava-stream, whilst the inncr parts have HO'llred on
wanl ;-ofwhich structure I 88111' many examplet at Chatham 
Island. There CRn be no doubt, but that these hollow ribs or 
vaults ha\'e hccll formed in R similar IllIHlIler, llalllely, by the 
setting or hardening of a superficial crust on Btr(!aJllS of 
mud, which han flowed down from the upper part of the 
e:ratcr. In another part of this sallie e:rater, J saw open 
concave gutteMl, between one and two feet wide, which ap
ponred to hnve bccn formeU by the hardening of the lower 
surface of a mud-stream, instead of, as in the former case, 
oftlie upper IlIIrface. From thC!le facts, 1 think, it is certain, 
that the tuft' must have Howed as mud.- This mud may 

• Thi, conclulion i. or lOme inttlUt, bee.uee. M. Dur.lDOY Qoltm. 
llOur IItrvir, tom. iv. p.274) hlUlargut(l from 11f!118of tufT,ltppnreotly 
or limilar compOllilion .... lth that here IlellC:ribed, being inelined Itt 
Ilngltl lit",«n 18" and 20", that Iotoote Nut'fo IWd lOme other craUri 
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11R" C been formed citller witl1in the crntC!r, or froln ashes 
deposited on its upper parts, and afterwards washed down by 
torrellts of rain. The former method, in Ulost of tile cases, 
appears the more probable olle; at James Island, howc\'cr, 
some beds of the friable kind of tuW, extend so continuously 
over an uneven surface, that probably they were formed by 
Ole f.'llling of showers of ashes. 

" 'ilhill this same crater, strata of coarse tuff, chiefly COIll
posed of fragments of lava, abut, like a consolidated talus, 
against the inside walls. They rise to a height of betwccn 
100 and 150 fcct, aoo,'C the surface of the interual brine
lake; they dip inwards, and arc inclined at lUI anglo vary
ing from 30 to 36 degrees. They appear to hnve been 
formed beneath wnter, probably at a period when the sea 
occupied the hollolV of the crater. I was surpribCd to ob· 
ser","!, that beds having this great inclination, did not, as f."lr 
lUI they could be followed, thicken towards their lower 
extremities. 

Banli.l' COIn'.-This harbour occupies part of the interior 

No. 13. 

A .00'''''o.l .l",,~ of 'ho _Iud. fo""b., Sun' Co .... ""-I", IhII dl •• "I'''C ""'rtf ...... 
~:!:' ,::~ """n,!,a, .... UftN. toJ .... TI>o ,' .. _ pu,a, of ,h_ hUIo 10 e!7 rH' 

of Southern Italy, 118ve been formed by up1lellvIII. From the (ilels 
given lloove, or the vaulted chaTllcier of the sepu'IIte rilb, and (rom the 
tuffnotextcndingin horirontaliheeuroundthesecrateriform hill"no 
one will IUIJpose that thestrDtllhavchcre been produced by tie'"alion; 
and yet we Ice tllll! their inclination i5 above 20", and Often R8 
much as 30". Theooll80lidilled ilrala, also, of the iatcrnal talWl, BI 
will be immediately scen, dij»at snRng-le Ornoo'"e3O". 
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of a ehattered crater of tuff, larger than that last described. 
All tIle tuff is COlllpoct, and includes numerous fragments of 
IO\'R; it nppears like a subaqueous deposit. The most re
markable feature ill this crater, is the great development of 
strata, converging inwards, 8.'! in the last case, at a consider
able inclination, and often deposited in irregular, cUI"Vcd 
layers. Tllese interior, cOIl\'crging beds, as well as the 
proper, diverging, crateriform strata, nre represented in the 
foregoing rude, S(!etionni sketch of the headlands, fonu
iug this Cove. l'he internal and external strata dilfer little 
in composition, and the former have cyidclltly resulted from 
the wear and tear, ond redeposition, of the matter fonning 
the external, eraterifonn strata. From the great develop
ment of these inlier beds, 0. person walking round the rim of 
this emter, might fancy himself on a circular, anti-elinal 
ridge, of stratified &andstonc and conglomerate. The sea is 
wearing away ilie inner and outer strata., and especially the 
latter; 80 that the inwardly converging strata., will perhaps 
in some future age, be left standing alone,-a case which 
might at first perplex a geologist.-

JAlfEfi IsLAND.-Two craters of tuff OD this island, are tlle 
only remaining ODes which require any notice. One of them 
lies IL mile and a-half inland from Puerto Grande: it is cir
cular, noout the third of a mile in diameter, and 4()() feet in 
depth. It differs from all the other tuff-craters which I 
examined, in having the lower part of its e.-wity, to the 
height of between 100 and 150 feet, formed by a. precipitous 
wall of basalt, giving to the crater the appearance of having 
hunt through 0. solid sheet of rock. The upper part of this 
crater consists of strata of the altered tutf, with 0. scmi-

• 1 belie"e that this case actually occun in the Awrea, where Dr. 
Webtter (De3eription, p. 185) hasdcscribed a l.I88in-rormed, liltle island, 
cofflllOted or linda of tOlJf, dipping in\\-ardJ and bounded cstemally by 
Iteep _·worn diITs. Dr. Daubeny IUppotet (on Yo]ca.na., p. 266), 
that thil cavity must ha"e been ronned by a circular lubfiidl'ute. 
It appean to me rar mOTe l)mba!Jie, that we here ha,-e Umta, whieh 
were originally depoBited witliin the hollow or II. emter, DC wllich the 
exterior walla have lin« ~n rcmovtd by the &ea. 
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rc~il1oull fracture. h s bottom is occupied by a. shallow lake 
of brine, co,'ering JnycNl of salt, Wllicll rcst on decp, black 
mud. The other crater lies at the distance of a few milclI, 
Bnd is only remarkable from its size and perfect condition . 
Its townmit is 1200 feet abo,-e the len!] of the sea, and the 
interior hollow is 600 feet deep, 1 til external, sloping sur· 
face presented a curious appearance, from the SIflOOtllllCSII of 
the wide layers of tllA~ which resembled a vast plastered 
floor. Drattle bland is, I belie\'e, the largest crater in the 
Archirelago, compo&ed of tuff; its interior diameter is 
nearly a nautical mile. At present, it is in a ruined con· 
dition, consisting of little more than half a circle, ol)Cn to 
the south; itil great ",ize is probably due, in part, to inteMlal 
degradation, from the action of the sen, 

&gille/II of a .mall ball1l1ic crater.-One side of Fresb·water 
Day, in Jameg hland, ill bounded by a promontory, wllich 
fOMn8 tile last wreck of • great crater. On the beaeh of 
tllis Ilromontory, a quadrant-shaped segment of a small, 
subordinate point of eruption stands eJ:posed. It consists 
of nine, tlClJ8rate,liule fIlrealJ.lS of ina, piled upon each other; 
and of an irregular pinnacle, about fineen feet high, of red
dish-brown, ,'csicular bualt, aboundiug with large crYlitals of 
glas~y nlbitc, and with fused augite. This JlinullClc. and 
lome adjoining paps of rock on the beac.h, represent we 

No. 14. 
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axis of the crater. The streams of la"R can be followed up 
a little ravine, at right angles to the coast, for between ten 
and fifteen yards, where they arc hidden by detritus: along 
the beach they are visible for ncarly eighty yard". and 1 do 
lIot belie"c that they extend much further. 'rhe three lower 
streallls are united to the pinnacle i and at the point of 
jUllction, (as is shown in the accompanying rude s.kctch, made 
011 the spot), they arc slightly arched, as if ill the act of 
flowing over the lip of the crater. The six uPI>cr streams, 
no doubt, were originally unitc<l to tlli" same column, before 
it was worD down by the sea. Tile lIu'a of thcse streams is 
of similar composition with that of the pinnacle, excepting 
that the crystals of albite appear to be morc comminuted, 
and the grains of fused augite are absent. Elich stream is 
separated from the one abo,'c it, by a few inehe'l, or at most 
by one or two feet in thickness, of loose, fragmcntary scorire, 
apparently derh'ed from the abrasion of tile streams, ill pass
illg O\'cr each other. All these slreams arc vcry rcmarkablc, 
from their thinness. I carefully mcasurcd sevcral of them; 
one was cight inches thick, bllt WI\.8 finilly coated with three 
inehes above, and three inches below, of red scoriaccous rock, 
(which is the case with all the streallls), making altogcthcr a 
thickncss of (ourle:?n inches; this thickncss was prcscned 
quite uniformly, along thc entire lcngth of tllc seelioll. A 
sccond strcam was only eight incilCt> thick, including both 
the upper and lower scoriaceous surfaces. Uutil ClI:amining 
this section, r had not thought it p()s~iblc, that la\'a could 
have Rowed in snch unifonnly thin sheet~, ovcr " surfaee (ar 
from smooth. Thcse little stream!! closely rcsclllble in com
position, thatgrcat (leluge of lava at Albcmarle lslnnd, which 
likewise must have possessed a high degree of fluidity. 

P~o-t:ctra/It(JId. ~(Cttd fro9mtllt,.-ln the lo\"a and ill 
the scorire of this little cratcr, I found several fragments, 
which, from thcir angular forlll, their granular structure, 
their freedolll from air-cells, their brittle und burnt condition, 
closely rcscmbled thosc fragmcllts of Ilrimary rock~, which 
arc occasionally ejcctcd, as at Ascension, from volcanos. 
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These fragments consillt of glassy lI.!bil(', much IIIl1.cklcd, and 
with very imperfect cleavages, mingled with semi-rounded 
grain!!, haloing tarnished, glossy 8urlitC~. of a steel· blue 
mineral TIle crystalll of albite are C()I\too by a red oxide of 
iron, appearing like a rt'!"idualliubstance; and their cJea,-age
planes, also, are sometimes separated by escessi"ciy fine 
layers of this osidc, gh-iug to the cl'Yiltnls the appearance of 
being ruled, like 1\ gln.sslilicrometer. '!'here WIIS no qunrh:. 
The liteel-blue mineral, which is abundallt in the pinllllcic, 
but which disappears ill the streams dcri\'C!{i from the pinna
cle, has a fused appearance, and rarely presents c\'en a trace 
of cleavage; I obtained, however, one measuremenl, which 
pro,'ed tllat it was augite; and in one other fragment, which 
differed from the othen, in being slightly cellular and in 
grndually blending into the surrounding lllatriJ[, dle slllall 
grains of this mineral were tolerably well crystallized. 
Although there is so ",ide a difference in appearallC<', be
tween the la"a of the little streams, and especially of their 
red scoriaceous crust~, and one of these angular, ejected 
fragment'!, which at first sight might readily be mi!<taken for 
syenite, yet I believe, that the 18,'8 has originated from the 
melting and movement of a mass qf rock, of absolutely 
similar composition with the fragments. Besides the speci
men above alluded to, in which we see 8 fragment becoming 
slightly celiular, and blending into the surrounding matrix, 
some of the grains of the steel-blue augite, a~, have their 
surfacCll becoming very finely vesicular, and passing into 
the nature of the aurrounding paste; other grains are 
throughout, in an intennediate condition. The paste !j('('IllS 
to consist of tllil augite more perfectly fUlled, or, more pro
bably, merely di~turbed ill it.!l softened state by the mon~
llIelit of the Illas~, and mingled with the oJ[ide of iron and 
with finely comminuted, glassy Illbile. J (cnce probably it is, 
that the fused augitt', wbicb is abundant in the pinnacle, dis
appears in the 8tn:1lIll'!. The albite is in exactly the same 
8tate, with the c;c.ccl'tioJl of 1I1ostofthe cryuals being 8111aller, 
in the lava alld ill the embedded fragments; but in the frag-
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ments, they appear to be less abundant: this, however, 
would naturally happen, from the intumescence of the 
augitic base, and its consequent, apparent increase in bulk. 
It is interesting thus to trace thc steps, by which a compact, 
granular rock becomes convertcd illto a vesicular, pseudo-por
phyritic lava, and finnlly into rad scorire, The structnre 
und composition of the embedded fragments, show tllat tlley 
ure parts, either of a muss of primary rock, which has under
gone considerable change from volcanic action, or morc 
probably of thc crust of a body of cooled and crystallized 
la\'a, which has afterwards been broken up and re-liqueficd ; 
the crust being less acted 011 by the renewed heat and 
mOl'ement. 

eonelliding remarks on tile h!if-craters.-Tllese craters, frolll 
the peculiarity of the resin-like substance which enters 
largely into tlleir composition, from their structure, their 
size amI number, present tile most striking feature in tIle 
geology of this Archipelago. The majority of them, form 
dthel' separate islets, or promontories attached to the lurgcr 
islands; and those which now stand at some little distance 
from the coast, are worn and breached, as if by the action 
of the sea. From tltis general circumstance of their position, 
and fi-om the small quantity of ejected ashes in any part 
of the Archipelago, I am led to conclude, that the tuft' has 
been chiefly produced, by the grinding together of fi-agments 
of lava within active craters, communicating with the sea. 
In the origin and composition of the tufF,and in the fl'cquent 
presence of a central lake of brine and of layers of salt, these 
craters resemble, though on a gigantic scale, the "salses," 
or hillocks of mud, which arc common in some parts of 
Italy and in other countries.- Their closer connection, 
however, in this Archipelago, with ordinary l'olcallic action, 

• D'Aubllisson'~ Trait~ de G~ogn06ie, tom. i. p. 189. I may remark 
that I saw at Terceira,in (he AzoTCa,aeralerof lufi"or pcpcrino, yery 
simile.r to these of the Galapagos Archipelago. From the deseription 
given in Freyc:inet's Voyage, similar ones occur at the Sandwich 
Islands; e.nd\lrobablYlheyurcpruentin many other places. 
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is shown by the pools of IIOlidified ba~lt. with which they 
are sometimes filled up. 

It at first appears very singular, thnt an the erater:B 
fonned of tuff have their SOlltllcrn sides, either quite broken 
down and wholly removed, or milch lower than the othcrsidcs. 
I snw ami received accounts of twcnty-cigllt of these craters; 
of t.hese, twelve form separate islets,- Ilmi now exist liS mere 
crCSCCllt~ quite open to the 80uth, with occasionally a few 
points of rock marking their former circumference; of the 
remaining sixteen. some form promontories, and others 
stand al Ii little distance inland from the shore; but all, 
have their southern sides either the lowest, or quite broken 
down. Two, howeyer, of the sixteen, bad their northern 
sides also low, whilst their eastern aud western sides were 
perfect. I did not sec, or hear of, asing-Ie exception to the 
rule, of these craters being Lroken down or low on the siue, 
wllich filCe! n point of tIle hori1.on betweell S.E. and S.\V. 
This nde docs not apply to craters composed of lava and 
"eori",. T he explanation is simple: at tllis Arehipclugo, 
the WIWes from tile trade-willd, 1111£1 the swell propagated 
from the uistant parts of the 0llCn ocean, eoiucide in direc
tion, (which is not the case in many parts of the Pacific,) 
alUl with their united forces attack the southern sides of all 
the islands; and consequently the southern slope, even when 
entirely formed of hard basaltic rock, is invariably steeper than 
the northern slope. As thetuff-eraters are composed ofason 
material, and as probably nil, or lIearly all, ha\-e tit SOllle 
period stood immersed in the sea, we need not wonder, tlmt 
they should invariably exhibit 011 their exposed sides, the 
efft'(·'.s of Ihis great deuuding power. ,Judging from the 
worn condition of mallY of these craters, it is probable, thnt 

• These confiifit of the three Croumlln hleu, the largest of which ill 
GOO feet in heigM; Enchanted liland; Gardner Island (i60feet high); 
Chnmpion bland (331 feet high); End"rlJy I!land; Brattle I,;\and; 
t..,o islets ncar Indefatigable Island, nnd one ntar Jnml'll bland. 
A ttcOnd trnter near Jamu l&lllnd (with n .... It-Iake in its centre) h ... 
ila 50Ilthem .ide Dilly allout III'enly f«t high, whilit the other parts of 
the circumference are nllout 300 feet in height. , 
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somc ha\'e been elltirdy washed away. As tllcre i! no 
rt"nson to suppose, that the craters fonned of seorire suu 
18"8 were erupted whibt standing in the sea, we 1"811 sec 
why the rule does not apply to them. At Asceul!ion, it 
W89 shown, that the mouths of the craters., which are there 
all of terrestrial origin, have been aH'ected by the trade
wind; and tllis same power might here, also, aill ill mnking 
tile windward and exposed sides of SOUle of tile craters, origi
nally the iow(!St. 

Minn-a[ogical CfJMp08ib.'on of t/~ roc..u.-In the northern 
i,<lsn<is, the basaltic lava!! seem generally tocontaill morc albite 
than they do in the southern ha1f of the Archipelago; but al
Illost .11 the streams contain some. The albite is 1I0t uufre
qucutly llS60Ciatcd with olivine. 1 did notobsen'c in any 8~i
men distinguis.hable crystals of hornblcnde or augite; I except 
the fused grains in thecjected fragmcnts, and in the pinnacle of 
the little crater, above described. I did not meet with a 
single specimen of true trachyte; though some of the palcr 
lavIIs, when abounding with large crystals of the Ilarsh and 
glassy albite, r(!IIClllble in some degree this rock; but in 
e"cry case the basis fuses into a black enamel. Beds of 
Mhes and far-ejecU!tl scoria.>, 1\.8 previously stated, arc almost 
absent; lIor did I see a fragment of obsidian or of pumice. 
VOII Buell· believes that the absence of pumice 011 Mount 
Etna, is cou!!e<{uellt on the fcldspar being of the Labrador 
variety j if the presence of pumice depends on the constitu
tion of the feldspar, it is remarkable, that it should be 
absent in this archipelago, and abundant ill the Cordillera of 
South America, in both of which regions, the feldspar is of 
the ulbitic variety. Owing to the absence of ashes, and the 
general indecomposable character of tile lllva in this Arehi
I>clago, the islands arc sJowly clothed with a poor "egetation, 
and tLe scenery has a desolate and frightful aspect. 

Ekt'atiOll of tll~ la11l1.-Proofs of the rising of the land arc 
scanty and imperfect. At Chatham Island, I noticed some 
great blocks of lava, cemented by ea1carrous matter, eOIl

• Deeeription des Isl~ Canaries, p. 328. 
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taining recent shells; but they occurred at the height of 
only a few feet alxwe high-water mark. Olle of the officers 
ga'·c me sollie frag-menU! of shells, which he found embedded 
several hundred feet abol'e the sea, in the tuff of two craters, 
distant from each other. It is possible, that these fragment! 
may have been carried IIp to their present height, ill an 
eruption of mud; bllt illI in one instance. they were 8Sf!()

ciated with brokeu oystcr-sllclls, almost fonni ng a layer, it 
is more probablc, that the tuff was uplifted with the shells, 
in mass. The spceimens are so imllCrfect, that they can be 
recob'11ized only as belonging to recent marine gcne'ra. 011 
CharlC8 bland, I obseneU a line of great ronnded blocks, 
piled on the summit of a vertical cliff. at the height of 
fifteen feet above the line, where the sea now ncts during 
the 11eavie~t gales. This appctl~, at first, good c,·idcncc in 
favour of the elevation of the land; bnt it was quite decep
tive, for I afterwards sur on an adjoining part of thill same 
eOWlt, and heard from eye-witnesses, that wherever a rccent 
strenm of lavll forms a slllooth inclined plane, entering the 
sca, the waves during gales have the power of rollillg up 
rolmded blocks to a great height, above the line of their ordi
nary action. As the little cliff in the foregoing case, is fonned 
by II stream of Ia,·s, which, before being worn back, mu"t have 
entered the sea with a gently sloping surface, it is l)()Sl;ible, 
or nlther it is probable. that the rounded boulders. now lying 
on it! summit, are merely the rCUlllant of those. which had 
been rollro lip during storms, to thei r present lwight. 

Dillxti01l of theji$lurel of tTUptioll.-The volcanic orifice!! 
in this group. cannot be considered as indiscriminately seat
teredo T ilree great craters 011 Albemarle Island form a 
well marked line: extending N.W. by N. nnd S.R by S. 
Narborough Island, and the great crater on the rectangular 
projection of Albemarle Island, fonn a second parallel 
line. To the cast, IIood's Island, and the islands and rocks 
between it and James Lsland, form another, nenrly parallcl 
line, which, when prolonged, includcsCulpepper and \Vcnman 
blands, lying scvcllty miles to the north. The other islands 
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lying further eastward, fonn sIess regular fourth line. Several 
of these islands, and the vents on Albemarle Island, are so 
placed, that they likewise fall on a set of rudely parallel 
lines, intersecting the former lines at right angles; 80 that 
tJ1C principal craters appear to lie on the points, W\1Crc two 
sets of fissures cross each other. The islands themselves, 
with the exception of Albemarle Island, arc not elongated 
in the same uirection witll the lines OIl which they stand. 
The direction of these islands, is nearly the same with 
tilat, which prevails in 80 remarkable a manner, in the 
Ilwncrons archipelagos of the great Pacinc Ocean. Finally, 
I roay remark, that amongst the Galapagos islands, there is 
no one dominant vent, much higher than all the others, as 
mlly be observed in many volcanic archipelagos; the 
higllCst, is the great mound on the south-western extrcmity 
of Albemarle Island, whieh exceeds by barely a thousand 
feet, several other neighbouring craters. 
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ell APTER VJ. 

TRACHYTE AND BA1IALT.-D1STRIDUTION OP VOLCANIC 18J;11.9. 

7~ ,.-.. lriRK of ery./al# .... fluid lat:-Sf'«'~ gracityof Ih. eOlUt'~"Dlt 
parll of /rachyl8 .... d of /xuaLl, .. tad their t:fl'UflJuntl nparatiUII-Obli. 
dio.,,_Apporefil ,.OIt-up<Jratimt of tft. elnttnt. of plu/rmic roc/;,
Ong .... oj tra~dil;u in. 1114 pill./Ollie urie,- Diltrilndion. oj wk .... ic 
i, 1Wlth.. tlaeir 1'"""_' i,. IA. grNt /ICUlKI- They ar, g~n-afly 
arrarogtd "It 1i __ 7'M Ulttrnl wktDIO$ of Vote Blick doubljwJ.-Yol· 
c .. "ic illD.ttd# btJrtkmg cmoti-a-A"ti'1"ityoJ oolcMic u!aMl, "'lid 
IMir tkI.·atitm. m flUUl-Er14pti(lll# OIl paraJieJ IN' 0/ fo .. m tcilhm 
1M '0/1141 gtolopat pmod. 

011 tile reparatiml rif tlte coll&tltumt minerals oj lava, aCC(J7'dillg 
to lMir ,pecific gravitie,.-Onc side of Fresh-wuter Buy, ill 
James Island, is fonned by the wreck of a large crater, 
mentioned in the last chapter, of which the interior has been 
filled up by a pool of basalt, about 200 feet ill thickness. 
'fhis basalt is of a gray colour. and contains Illany crystals of 
glassy albite. which become much more numerous in the 
lower. scoriaceous part. This is contrary to what might 
have been expected, for if the crystals had been originally 
disseminated in equal numbers, the greater intumescence of 
this lower scoriaceous part. would have made them appear 
fewer ill number. VOIl Duch- has described a stream of 
ob~idian 011 the reak of 'I'cneriffe, in which the crystals of 
feldspar become more and more numerous, as the depth or 
tllickness illcrea.se'l, so tlult near the lower surface of the 
I<tream, the lin-a e,'en rcscmbles a primary rock. Von Duch 
further stateCl, that 1\1. Drcc, in his eXI>crimcnts in mehing 
lava. found tlmt the cry~tals of feld~par always tended to 

• Deecrilltion de. Isle. ClIllariftl, pp. ItlO and 191. 
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precipitate thcmsch'cs to the bottom of the crucible. In 
these cases, I presume there can be no doubt,· that the 
crystill~ sink from their weight. The Ilpccifie gru\·ity 
of feldspar "aries'~ from 2-4 to 2'58, whilst obsidian seems 
commonly to be from 2-3 to 2-4 j aud in a ftuidified state, its 
sl>ccific gravity would probably be less, which would facil i
tate the sinking of the crystals of feldspar. At J ames 
18land, the crystals of albite, altllOugh no doubt of less 
weight than the gray basalt, ill tile parts where compact, 
might easily be of greater specific grn\'ity thall tile 
8Coriaceous mass, formed of melted 18\'8 and bubbles of 
IlCutoo gas. 

T he sinking of crystals throngll a ,-iscid substance like 
molten rock, as is UIlC<luivocaJly silo,,'u to hal-c been the 
ease in the experiments of 1\"1. Drce, is worthy of further 
consideration, as thro\l'ing light on the separation of the 
trachytic and basaltic scries of lnvas. Mr. ]). Scrope has 
speculated on this subject; but lie does 110t sccm to ha,·c 
been aware of any positive f.'lcts, such as those above given; 
and he has o\'erlooked one vcry necessary element, as it 
appears to mc, in the phenolllellol1,-namely, the existence 
of eithcr the lighter or hClwier mineral, ill globules or in 
crystals. In a substance of imperfect fluidity, like molten 
rock, it is hardly credible, tllat the scparate, infinitely small 

• In a mll!Jlol molten iron, it is found (Edinburgh New PhilO!!ophiea.J. 
Journal, vol. :exil'. p. (6) that the lubstance!i, which hal'e a el~rllffinity 
lor oxygen, than iron hrul, rise lrom Ihe interior ol theml!!llltothesur
face. But a Bimilar cause can hardly IIpl'ly to the 6epRt'IItion of the 
crystals or th~ la\'R.-lItreaDls. The cooling of the surfateof lal'a leems, 
in IiOme C!UII'I, to hAn IIffected it!l camIJO'ition; for Dufr~noy (Mem. 
pour senir, tom. iv. p.27 1) found that the interior partl ol a atrellm 
near Naples, contained t ... ·o.thirds of a mineral which wu acted on by 
acids,whil8tthesurlacecOn&stedcllieflyol a mineral unauack.o.ble by 
adds_ 

t I have taken the specific gravitiel or the simple mincrnls from Yon 
Kobell, one of the llltest lind best authorities, and or the rocks from 
various authorilie8. Obsidian, IIccording to Phillips, iI 2·35 ,and 
Jameson ""Y. it never eJ:cceck 2·.,\; but a &pecimen from A5Cension, 
~; .. i8h .. d by m)·.clf, Wail ~42. 

I W Ii< f rwin nli p 



II!.I 

ntom~, wheUler of feld~l)8r, augite, or of any other mineral, 
would ha'-e power from their slightly dilrcrent graYitiCil, to 
O\'CfCOmC the friction caused by their mo\'eJ1lcnt; but if tbe 
atoUls of anyone of these minerals became, whH"t thc 
othcrs remained fluid, united into cry:;tals or granuiCi<, it iii 
ca.o;y to percei\'c that from the lessened friction, their sinking 
or floating power would be greatly increllSed. On the other 
hand, if all the minerals bceame granulnted at tIle SIl.llle 
time, it is scarcely IJO>Isible, from their mutual re~i.stflnce, 
that ally separation could take place, A valuable, IJraetical 
tli'lCO\-ery, illlbtrating the elrcet of the granulation of olle 
element in a fluid IlIMS, in aiding iu iCj>aratioll, has lately 
bct-n made; when lead containing a SlUall proportion of 
sih-er, is constantly .. tirred whil"t cooling, it lxocomC!ll granu
lated, and the grains or imperfect ery".tals of nearly pure 
lead, sink to the bottom, lea,-jng a rc;<idue of meltctl mellli 
much richer in silver; whereas if the mixture be left undis
lntOed, although kcpt fluid for a length of time, the two 
mctals show no signs of separating_- The sole usc of the 
stirri ng SC(!m8 to be, thc formation of detached grnnulC'8. 
Thc specific gra,-ity of Ilih'cr is 10'4, and of lead 11-35: tile 
granulated lead, which sinks, i.s nc,'er ab!'olutcly pure, and 
thc re~idual fluid metal contain~, when richc;;t, only rlv part 
of !Ii her. As thetliffer('nee in specific gra\'ity, caused by the 
diflerellt proportiollfl of tbe two metals, is so exceedingly 
t!luall, tbe separation iii probably aided in a great degree by 
the difference ill gra\'ity between the lead, wben granular 
though still hot, and whell fluid. 

In II. body of liquefied "oleanie rock, left for some lillie 
without any \'iolcllt disturbance, we might cxpect, ill aceord-

• A fun and inte~,ting account of this discovery, by Mr. PllttintOn, 
\Va. read before the Uritiah Ali6OCiation in September,l838. In lOme 
allor .. according (0 Turner (Chemwrr, p. :l10), the heuiest metal 
.iou, and it appean that thi. taka place whil.t both metall are Raid. 
Wh~re thrre i. a ¢Onsidcral>le difference in grayity, u bel"-efOn iron 
.md the ,lag rormed during the fWl;oo of the ore, lre need oot be ,ur_ 
Ilri~ II the ,tomI leparatiog, without either 'lIbst:w~ being graDlI 
latt"!, 
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allcc with tIle above fncts, that if one of the constituent 
millcrnls became aggregated into crystals or granules, or had 
b("C1I enveloped in this state from some prel'iou4yexisting 
mnsJl, stich cry,o;tals or granules would rise or sink, according 
to their specific gra\·ity. Now we have plain c,·idence of 
crystals being embedded in mally lavas, whilst the paste or 
basis has coutinued fluid. I need only refer, as instnncefJ, to 
the se\'crnl, great, pseudo-porphyritic streallls at thcGnlapagos 
islands, amI to the trachytic streams in UlallY parts of the 
world, in which we find crystals of feldspar bent ami broken 
by the movement of tLc surrounding, semi-fluid matter. 
Lavas arc chiefly composed of throo varieties of feldspar, 
varying in specific gravity from 2-4 to 2-74; of hornblende 
and augite, "Rryillg from 3-D to 3-4: of olil"ine, varying from 
3'3 to 3-4; and lastly, of oxides of iron, with specific gra\i
ties from 4-8 to 5-2_ Hcnce crystals of fcldspar, cuvclopet.l 
in a mass ofliqucfied, but not highly \'esiClllar lava, would tend 
to rise to the uppcr purts; ami crystals or granules of the other 
minerals, thus ell\'c1oped, would tend to sink, 'Vc ought not, 
however, to expect any perfect degree of separation in such 
viscid materials, Trachyte, which consists chiefly of feld
spar, with somc hornblende and oxide of iron, hIlS a specific 
gravity of about 2'45;· whilst bl\S&lt composed chieHy of 
augite and feldspar, often with much iron and olh'illC, hIlS a 
gravity of about 3'0. Aecordingly wc find, that where both 
trachylic and basaltic streams ha\'e proceeded from the SIIIlIC 
orifice, tlle trachytic streams hu\'e generally been first 
erupted, owing, as we IlIllst suppose. to the molten la\'a of 
this series having accumulated in lhc upper parts of the vol
canic focus. This order of eruption has been observed by 
Bcudant, Scrope, and by other authors; threc instanc('s, 
alllO, have been given in this volume. As thc latcr ern»-

• Traebyte from Java, wu found by Yon Dueh to be ~N7; from 
Auvergne, by De la Deche, it 1rU 2'42; from AecetUion, by myRIf, it 
.'U 242. Jameaon and other author'll give to bMalt Il apedfie gTlIvity 
of 3-{); but specimens from Auvcrgne were (ound, by Dc la Beehe, to 
be oul) 218; ami from the Giant'. CaUICway, to be 2"91. 
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tiOIl~, however, from most volcanic mountains, burst through 
their basal parts, owing to the increased height and weight 
of the internal colulllll of molten rock, we see why, ill most 
cases, only the lower flanks of the central, trachytic masses, 
arc enveloped by basaltic streams. The separation of tIle 
ingredients of a mass of lava would, perhaps, sometimes 
take place within the body of a volcanic moulltain, if lofty 
and of great dimensions, instead of within the underground 
focus j ill which case, trachytic streams might be poured 
forth, almost contemporaneously. or at short recurrent in
tervals, from its summit, and basaltic streams from its base: 
this seems to have taken place at Tenerifle.· J need only 
furtllcr remark, that from \' iolcnt disiurbances the separa
tion of the two serie.'l, eyen under otherwise favourable con
dition .. , would naturally often be prevented. and likewi!'C 
their usual OI'der of ernption be inverted, }~rom the high 
degree of fluidity of most basaltic layas, these perhaps, 
alone, would ill many cases reach the surface, 

As we have lIt-"Cn that crystals of feldspar, in tlle instance 
described by Von Bueh, sink in obsidian, in accordance with 
their known greater specific gravity, we migllt expect to find 
in every trachytic district, where obsidian has flowed as lava, 
that it had proceeded from the upper or higllest orifices, 
'l'l,is, according to Von Duch, holds good in a remarkable 
manner, both at the ]~ipari Islands and on the Peak of Te
nerifiej nt this latter plnce, obsidian has never flowed from 
a less height than 9,200 feet. Obsidian, also, appears to 
imve been erupted from the loftiest peaks of the Peruvian 
Cordillera, I will only further observe, that the specific 
gravity of quartz vnries from 2'6 to 2'8; and tllCrefore, thnt 
when present in -u volcanic focus, it would not tend to sin k 
with the basaltic bases; and this, perhaps, explains the fre
quent presence, and the abundance of this mineral, in the 
lavas of the trachytic series, as observed in previous parts of 
this ,'olume . 

• Consult Von Bueh'. well,kno,.;n a.nd I'Idmira.\.Jie DucriptitTII Phy,iqJ«l 
oftbis il iaud, which ,uigllt5ervellllltmodeiofdeserijJtivegeology. 
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An objection to the foregoing theory, will, perhaps, be 
drawn, from the plutonic rocks not being separated illto two 
evidently distinct series, of different specific gra,-ities; 81· 
though, like the volcanic, they have been liquefied. In 
answer, it may first be remarked, that we ha,"c no evidence 
of the atoms of anyone of the constituent minerals in the 
plutonic series, having been aggregated, whilst the otllCr9 
remained fluid, which we have endeavoured to show is 
an almost necessary condition of their separation; on the 
contrary, the crystals have generally impressed each other 
with their forms.-

In the second place, the perfect tranquillity, under which 
it is probable that the plutonic masses, buried at profollud 
depths, han) cooled. would. most likely, be highly unfu\'our
able to the separation of their constituent minerals; for, if 
the attractive force, whieh during the progressive cooling 
draws together the molecules of the different minerals, has 
power sufficient to kcep them together, the friction between 
Buch half-formed crystals or pasty globules, would effectually 
prevent the heavier ones from sinking, or the lighter ones 
from rising. On the other hand, a small amount of disturb
ance, which would probably occnr in most \"olcanic foci, and 
which we have seen does lIot pre,"ellt the separation of gra· 

• Theer)·st.B.lIine paste of phonolite, is frequently penetrateduyiong 
needles of hornLlende; from which i~ appeaT'll, that the hornblende, 
though the more fusible mineral, hM erystallired before, or at the 
IIIme time with, 1I. more refrll.ctory substance. Phonolite, u far as my 
o\)servll.tionsscrve,iu cvcryinJtance appeal'lll to loe lin injeetedrock,like 
thOlicof the plutonic ilericI; hence probably, like these llltter,it hIlS 
generally been cooled without repeated lind violent di8t'ITbllnce8. 
ThOlle geologists who have doubted whether granite could have been 
formed by igneous liquefaction, beCIIUse minel1llsofdifferent degreel 0 r 
fu~ibility impre911 each other with tlleir forml, could not have been 
aware of the fact of crystalli~d homlJlende l'enetl'llting phonolite, Il 
rock undoubtedly of igneolll origin. The viscidity, lIhich it il now 
known, that both feldspar and quartz retain at II. temperature much 
below their points of fusion, easily e:<plains tlleir mutual impressment. 
Consult on this ~ubject Mr. Homer'. paper on Bonn. Geolog. Transact. 
vol. iv.p.439; andL'lnslitlll, with re8pectlo qu"rh, 1839, I,.](jl. 
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Ilulcs of lend from It mi.xture of molten lend and silver, or 
crystuls of feldspar fr'om streams of hWIt, by breaking nnd 
dissolving tIle less perfectly formed globules, would permit 
the more perfect and ther'cfore unbroken crystals, to sink or 
rise, according to their specific gravity. 

Although in plutonic rocks two distinct species, cor· 
responding to tIle trachytic and basaltic series, do not exist, 
I much suspect, that It cCl'tain amollllt of scpllmtion of their 
constituent parts has often taken place. I suspect tlris from 
having observed, how frequently dikes of greenstone Ilud 
basalt intersect widely extended fonnatiOIlS of granite and 
the allied metamorphic rocks. I ha,"c never examined 
It district in au e."{ten!>ive granitic region, without disco,'cring 
dikes; I may instance the numerous trap-dikes, in several 
districts of Brazil, Chile, aod Australia, Rnd at tlle Cape of 
Good Hope: Illany dikes likewise occu}' ill the great gra
nitic tracts of Iudin, in the north of Europe, and ill otiler 
coulltries. 'Thence, then, has Ule greenstone and basalt, 
forming these dikes, cOIlle? Are we to suppose, like some 
of the elder geologists, tlJat a zone of trap is uniformly 
spread out beoootll the granitic series, which composes, as 
far as we kllOW, tIle found~ltions of tile earth's crust. Is it 
not more probable, that these dikes have been formed by 
fissures penetmtillg into partially cooled rocks of the gra
nitic and metamorphic series, and by their morc fluid parts, 
consisting chiefly of hornblende, oozing out, and being sucked 
into such fissures? At Bahia, in Brazil, in a district com
posed of gneiss and primitive greenstone, I saw many dikes, 
of a dark augitic (for one crystal certainly was of tllis mi-
11eml) or hornblendic rock, which, aB Bcveral appearanccs 
clearly proved, citllcr imd been formed before the sUlTound
illg mass had become solid, or had togetiler with it been 
aftcnvards thoroughly softened.- On both sides of one of 

• Portions of these dikea have been broken off, and are now 6ur· 
rounded by the primary rocks, with their laminm conrormably wiuding 
round tbem. Dr. Hubbard, alBO, (Sillirnan·s Joumlll, ~ol.l<xxiv. p.ll!J), 
11llS (lescribed an interlacement of trap-~cins ill the granite of the 
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these dikes, the gneiss was pellctrated to the distance of 
several yards, by numerous, curvilinear threads or streaks of 
dark matter, which resembled in fonn clouds of the class 
called cirrhi-comre; some few of these threads could be 
traced to their junction with the dike. 'Yheu examining 
them, ] doubted wllcthcr such hair-like and curvilinear veins 
could have been injected, aud I 1I0W suspect, that instead of 
having been injected frOIll tIle dike, they werc its feeders. If 
the foregoing view of the origin of trap-dikes in widely ex
tended granitic regions, far from roclu! of any olller for
mation, be admitted as probable, we may fu rther admit, in 
the case of a great body of plutonic rock, being impeDed by 
repeated mO\'ClIlcnts into the axis of a rnountain-cbain, that 
itll more liquid cOlIStitucnt parts might drain into deep and 
unseen abysses; afterwards, perhaps, to be bronght to the 
surface under the form, either of injected masses of green· 
stone and augitic porpl,yry,· or of basaltic eruptions. Milch 
of the difficulty whieh geologists have experienced, when 
they havc compared the composition of volcanic with plu
tonic fonnatious, will, I think, be removed, if we may believe, 
Ihat 1I10st plutonic mllSSC1l haye been, to a certain extcnt, 
drained of tllOSC comparatively weighty and easily liquefied 
clcments, which compose the trappean aud basaltic serics of 
rocks. 

On tht distribution oj t'61canic illalldl.-During my im'esti-

White Mountains, which he thinkl mUll! have been formed "'hen both 
rockl,,·eresofi . 

• Mr. Phillip!! (Lardner'S Encyclop. vol. it p. Il~) quotes Von 
Duell'. st.atement, tllat augitic llOrphyry rnnges parnl1el 10, and is 
foundconsUlnllyat thcbaseof, greatchainsormollntain~. lJ umboldt, 
1\130, has remarked llle frequent occulrence of frap-rock, in a limilllr 
poIIilion; of which factI haveob\lcrvedmany examl)les IItlhe foot of the 
Chilian Cordillcrll. The uistence of granite;n the axel of great 
mountain chains is IIlwaya probable, and I am tempted 10 SUPpolle, 
that the laterally injected D11U11C110( sugitic porphyry and of trap, bear 
nearly the same relation to Ihe granitic axe.,"hich hasallic lavlltl beaT 
tolhe central trachytie ma.qes, round the t1anlu of which they lu .. ·c 
IIOrrequcntly~nerUI)(ed. 

I W rk f I,,~ rwin nli 
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gations on coral-reefs, I bad occasion to consult the works 
of many \'oyagers, and 1 was ill\'ariably struck with tile fact, 
that with rare exceptions, the innumerable islands scattered 
throughout the Pacific, Indian, and Atlantic Oceans, were 
composcd citber of volcanic, or of modcrn coral-rocks. It 
would be tedious to give a long cataloguc of all thc \'olcanic 
islands j but the exceptions which I have found, afe easily 
ellumeratcd: ill the Atlantic, we have St. Paul's Rock, de
scribed in ti.is volulIle, aud tllC }~nik1nnd Islands, composed 
of quartz and c1ayslate j but these latter islands arc of con
siderable size, and lie not \'ery tilr from thc South American 
cons:t:· ill tile Indian Ocean, thc Seychelles (situated in a line 
prolonged frow Madagascar) con!<ist of granite and quartz: 
ill the Pacific Ocean, New Caledonia, an island of large 
size, belongs (as far as is known) to the primary class j 

New Zenland, which contains lllllCh \'olcanic rock and sollie 
active volcanos, from its size caonot be classed with the 
small islands, which we are now con~iderillg. The presence 
of a small quantity of non-\'oicanic rock, as of clay-slate 011 

thrceof the Azores,t or of tertiary limestone at Madeira, or of 
clay-slate at Chatham Island in tllC Pacific, or of lignite at 
Kerguelen Land, ought not to exclude such islands or archi
pelagos, if formed chiefly of erupted matter, from the 
volcanic class. 

1'hc composition of the numerous islands, scattered. 
through the great oceans, being with sueh rare el'ceptions 
volcanic, is evidently an extension of that law, and the eftecl 

• Judging from Fonter', imperfect observation, perhaJ» Georgia is 
not volcanic. Dr. Allan is my informant with regard to the Seychellel. 
1 do not know of what rormation Rodriguez, in the lndian Ocean, i. 
composed. -

t Thil i. atlLted on the authority of Count V. de Bcdemllr, with 
reJlpect to io'lore8 and GraeiOll& (Charlsworth Magazine of Nnt. Hi~t. 
vol. i. p. M7). St. Maria h:1.8 no volcanic rock, according to CaptAin 
Boyd (Von Boch'. Deteript. p. ~). Chatham bllUld IUlS been de
scribed by Dr. Dielfenb&eh, in the Geograllhical Journal, 1841, II. 201. 
A.t yet llie have received only imperfe(:t notieee on Kerguelen Land, 
from the Am.an:tic Expedition. 
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of tl105e same causes, whether chemical or mechanical, frOID 

which it results, tbat a \"88t majority of the v01canos now in 
action, stand either as i"iands in the sea, or Ilear its shores. 
This fact of the ocean -i,;land! being 10 generally "ole8nie, ill, 
also, interesting, in relation to the nature of the mountain
chains 011 our continents, which are comparati,ocly seldom 
volcanic; and yet we arc led to SUPllOtiC, that where onr 
CQntinents now stand, an oceun once extended. Do \'olclUJ ic 
eruptiolls, we llIay ailk, reach the surface more TeR{liiy 
through fi""urc~, fonned during the first stages of the COIl

V('""ion of the bed of the ocean illto a troct of land! 
Looking at the cbam of the numerous \'olcanic archil)e

lagos, we see that the blandll aTe generally arranged, either 
in single, double, or treble row .. , in lines which are fre
quently cUr\'oo in a slight degree.- Each separate islaud is 
either rounded, or more generally elongated in the same 
directioJl with the gron!, ill which it stands, but sometiulC!! 
tmllsversely to it. Some of the groups which are IIOt mueh 
elongated, present little symmetry in their fonus; lI. Virlett 
slates that this is the CIlSC with the Grecian Archilleillgo: in 
such g roul}8 I suspect, (for I am aware Ilow easy it is to 
deceh·e one:;elf 011 these poinlil), that the ventll are generally 
arnmged on one line, or on a set of short parallel lines, 
intersecting at nearly right angles another line, or set of 
lines. 'l'he GalaJ>ag~ Archipelago offers an example of olis 
structure, for Ulost of the islands and the chief orifices on 
the largest island, are 80 grouped as to fali on a set of lines 
ranging about N. \\'. by N., and on another set ranging 
about 'V .S. \V.: in the Canary Archipelago, we ha"ea silllpler 
8trueture of the same kiod: in the Cape de Verde group, 
which appears to be the least "YilIllIctrical of any oceanic, 
volcanic archipelago, a N.'V. and S.E. line formed by seyeral 

• Prof_n WilliRm and Ht'tlry Danrin Rogen have lately insisted 
much, in a memoir ",ad berore the Americ-.n Auoeialion, on the "'gu_ 
larly Cll-"ed linn of eicvlllion in pe.!U of the Allpalachian range. 

t Bulletin delaSoc. Glolog. tom. iii. p.IIO. 
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islam)", if prolonged, would intersect · at right angles a 
CUr\'ed line, on which the remaining islands are placed. 

VOIl Euch. has classed all volcanos under two heads, 
namcly, central volcanos, round which Humerous eruptions 
llave tnken place on all sides, in a lllRllller almost I'eguillr, 
and vI)lca7lic chains. In the exrunplcB given of the first 
class, as lit!· as position is concerned, I can see 110 grounds 
for their bcing called' central'; and the evidence of any 
difference in mineralogical llature, between central l)oIcUJ!Q$ 
and volcanic chain$, appears slight. No doubt some one 
island in most small volcanic archipelagos, is apt to be 
considerably higher than the others; iu a similar manner, 
wlmtC"cr the cause may be, that on the same island, one 
vent is generally higher than all the others. Von Doch 
docs not include in his class of volCllnic chains, small archi
Jlelagos, in which the islands arc admitted by him, as at the 
Azores, to be arranged in lines; hut when viewing on a 
map of the world, how perfect !l. series exists, from a few 
volcanic ishwds placed in a row, to a train of lillear Ill"chi
pelagos following each other in a straigllt line, and so on to 
R. great wall like the Cordillera of America, it is difficult to 
believe, that there exists anyesscntial difference betwccn 
short and long .olcanic chains. VOIl Ducll statest that his 
volcanic chains SunnOWlt, or are closely connected with, 
mountain-ranges of primary fonnatiOIl: but if trains of 
linear archipelagos are in tlle course of time, by the long 
continued action of tile elevatol·y and volcanic forces, con
verted into mountain-ranges, it. would llatttrally result, that 
til(! inferior primary rocks would often be uplifted and 
brougllt into "iew. 

SOlllC authors -have remarked, that volcanic islands occur 
scattered though at very unequal distances, along the 
shores of the great continents, as if ill some measure con
nected with them. In the case of Juan Fernandez, situated 
330 miles from the coast of Chile, there was undoubtedly a 

• Dl'$criptinn dl'$ 181e8Ca.naric~'I).:t:24. 
t Idem, p. 393. 
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connexion ix-twccn the volcanic forces acting untler tbis 
island, BIIlI under the cOlltiuf'lIl, 1\8 \\88 shown during the 
earthquake of 1835. The i$lands, moreover, of 80UlC of the 
small "oleanie group .. , which thus border continents, are plact.'d 
in lines, related to tho.;e, aJong which the adjoining shoretl of 
the continents trend; I may instance the linea of intcr!ICi!tioll 
at the Galapagos, Qnd at tbe Cape dc Verdc Archipelag<»', and 
the best marked line of the Canary Islands. If th('8(l facts 
be not merely accidental, we sec that lIlauy scattered vol
canic i~ItUlds and small groups arc related, 1I0t only by 
proximity, but in the direction of the fi'lbures of eruption to 
the neighbouring' routinents,-a relation, which Yon Due!. 
collsidcl'!l, characteri,;lic of his great '"oleanic chaius. 

In volcanic archirlclag08. the orifices arc seldom in acti· 
vity on more thall one bland at a timc; and the greater 
erullt.ions usually recur only after long intel"l"als. ObRcr\'ing 
the number of craters, that are usually foulld 011 each hiland 
of a group, and the \'ast amount of matter which liu been 
crupted from them, one is led to attribute a high antiquity 
even to those grouJls, which appear, like the Galapagoll, to 
be of COml)8rntin .. ly recent origin. This conclusion ac('Qros 
with the prodigious amount of dc:ogradatioll, by the Blow 
action of the tlCR, which their originally sloping eOMts mu:;t 
bavesuffercd, when they are worn hack, ILll is so often tht' case, 
into grand prccipiCC!!. 'Ye ought not, howe\'er, to SUIJI>08C, in 
hardly any instance, that the \\ hole body of malter, fonning 
a volcanic island, hIlS been erupted at the le\'el, on \\'hich it 
uow stauds: the number of dikeM, which seem iU\'8riably to 
intersect the interior parts of every volcano, show, on the 
principles explained by M, Elie de Dcaumont, that the 
whole IllI\B!J has been uplifted and fissured, A cOlln!'xioll, 
1D0reO\'er, betwC('n "olcanie eruptions and conteml)()raneons 
('le\'aOOIl8 in Ill~· has, I think, been shown to ('xi!!t, ill Illy 
work on Coral nt'l·r~. both from the frequent prf'!l('lI('(' of 

• A .imilar tollclu.ion i~ fOreM on til, by the phenomena, which 
accompanied the earthquake of 183.1,.t Conception, and 'll'hichare 
detailed in my paper (vol. v. p. 6(1) in the Gtological TranAIlclion •. 
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upraised organic remains, and from tIm structurc of tIle 
accompanying coral-reefs. Finally, J lllay remark, that in 
the samc Archipelago, eruptions have taken place within the 
historical period, on more than one of the parallel lines of 
fissure: thus at the Galapagos Archipelago, eruptions have 
taken place from a vent on Narborough Island, and from one 
on Albemarle Island, which vents do not fall on the same 
line; at tIle Canary Islands, eruptions have takcn place in 
Tencriffe and L'ul:I:arote; and at the Azores, on tIle thrc<l 
parallel lines of Pico, 8t. Jorge and Terceira. Believing 
that a mountain-axis differs essentially from a volcano, only 
in plutonic rocks having been injected, instead of volcanic 
matter having been ejected, this appears to me an interest
ing circumstance; for we Illay infer from it as probable, that 
ill the elc\'ation of a mountain-chain, two or more of the 
parallel lines/orming it, may be upraised and injected within 
the same geological period. 

c " n Ip.p WnrK ,f il P ilrw in lnli p 
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CHAPTER VU. 

NftlI S"Jdh waJtI-S(fl,tblf}"~formatitnt-E",~dedplt'udo-frolfl'lnlll of 
'1r1J~Slralijkalitm-CWrrml-<::letl.r:a~Grttllr:fJlf"!l,._Van D~"'m', 
Lmrd-PalO1Q:/,Iio !ormQ/ion-Neu:tr formali'nI wilh volea/tlc rocks
TrQcerli" wl~k loo,'u rif eiC/inct plant_Elevation oJ 1/'6 {'md.-New 
Zoolalld-KillK George" Sound-S"perjldal /errug;noru beril-Su
p'r}idal caicaNloI,I, del'()I(ill, wilh Ctl8/, oj branchu-Their origiN/rom 
dnJttd parlicltl of ,htlll find corah- '1",e;r utm/.-CtJ~ oj GIKId 
llt>p6-.111.Rclitm of 11111 grant~e and c{u!l-lial-.8mu4lone/urmaliott. 

Tin: Beagle, in her homeward voynge, touched at N cw 
Zenlalld, Australia, Van Diemen's JAlllcl, and the Cope of 
Good Hope. III order to confine the third Part of these 
Geological ObservatiOIiS to South America, I will here 
brieRy describe nil that I observed nt these places, worthy of 
tllO attention of geologists. 

New South IValel.-My opportunitics of obserntion con
sisted of a ride of nincty geographical miles to Dathurst, in 
a'V.N.W. direction from Sydney. The first thirty miles 
from the coast pnsscs over II &andstone country, broken up 
in mallY placcs by trap-rocks, and separated by u bold 
escn!'pCJllcnt overlltlllgillg the rivet' Ncpcan, from tlle great 
sandstone platform of the Dlue Mountains. This upper plnt
fonn is 1000 feet high at the edge of the escarpemcnt, and 
rises in II distance of 25 miles to between 3000 and 4000 
feet above the level of tlte sea. At this distance, the road 
descends to a country rather less cleva ted, and COIllJlOSed 

in chief part of primary rocks. There is much grunite, 
in one part passing into II red porphyry with octagonal 
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crystals of quartz, and intersected in some places by trap
dikes. Near the Downs of Bathllrst, I passed over 1Illlch 
pale-brown, glossy clay-slate, with tIle shattered laminre 
rUllning north ami soutl): 1 mention t'lus fact, because 
Captain King informs me, that in the coulltry a hundred 
miles southward, ncar Lake George, the mica-slate rangCfl 
so invariably north and south, that the inllabitants take 
advantage of it in finding their way through the forests. 

The sandstone of the Dlue Mountains is at least 1,200 
feet tllick, and in some part.<; is apparently of greater thick
ness; it consists of small grains of quartz, celllented by 
white earthy matter, and it abounds with ferruginous veins. 
The lower beds sometimes alternate with shales and coal: 
at 'Volgun I found in carbonaceous shale, leaves of the 
Gioisopteris Brownii, a fern which so frequently accompanies 
tIle coal of Australia. The sandstone contains pebbles of 
quartz; and these generally increase in number and size 
(seldom, however, exceeding an inch or two in diameter) in 
the upper beds: I observed a similar circumstance in the 
grand sandstone formation at the Cape of Good Hope. On 
the South American coast, where tertiary and supra-tertiary 
beds have been extensively elevated, I repeatedly noticed 
that the uppermost beds were formed of coarser materials 
than the lower: this appears to indicate that, as the sea 
became shallower, the force of the waves or eurrcnts 
increased. On the lower platform, however, betwecn the 
Blue Mountains and the coast, I obserw~:l that the upper 
beds of the sandstone frequently passed into argillaccous 
shale,-the efl:ect probably, of this lower space having been 
protected from strong currents during its ele,'ation, The 
sandstone of the Blue Mountains e\'idently having been of 
meehanical origin, and not having suflered any metamorphic 
action, 1 was surprised at observing, that in sOllie specimens 
nearly all the grains of (Iuarh; were so perfectly crystallized 
with brilliant facets, that they evidently had not ill dleir 
prellen.t form been aggregated in any previously existing 

K 2-
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rock.- It is difficult to imagine how th~ crystals could 
have been formed; one ean hardly belie\'e that they were 
8Clmrately precipitated in their present crptalliz.oo state. 
h it possible, that rounded grains of quartz. may have been 
acted on by a fluid corroding their 8urfilces, and dellO!liting 
on them fresh silica 1 I may remark, that in the sandstone 
formation of the Cape of Good Hope, it is evident, thnt 
@ilica has been profusely depoaited from aqueous solution. 

In several parts of the sandstone, 1 noticed patches of 
shale, which might at the finit glance have been mistakcn 
for extmllcous fmgmcnts; their horizontal lamina!, ho\\'· 
el'er, being parallel with those of the sandstonc, showed that 
they were the remnants of thin, continuous beds. Qne such 
fragment (probably the section of a long narrow strip) seen 
in the fnce of a cliff, was of greater vertical thickness tllau 
breadth, which prove!! that this bed of shale must ha\'e 
been ill some slight degroo consolidated, after having been 
deposited, and before being worn away by the currents. 
Each patch of the s11ale shows, also, how slowly muny of 
tIle succe~~i\'e layers of sandstoue were dellOsited. These 
pseudo-fragments of sllale will perhaps explain in some 
eases, the origin of apparently extraneoull fragments in 
crystalline metamorphic rocks. I mention this, becaullC 
1 found near Uio dcJaneiro a weU-dcfilloo angular fragmcnt, 
&even yards long by two yards in breadth, of gneiSll CQntain· 
ing garnets and mica in laye", enclO!;Cd iu the ordinary, 
stratified, porphyritic gneiss of the country. The laminre of 
tlte fragmcnt and of tIle surrounding matrix, ran in exactly 
the !lame direction, but they dipped at different angles. I 
do not wish to IIflirm that this singular fragment (n solitary 

• 1 }lave lntely seen. in a paper by Smith (tlie father of English 
geologislI), in the Magazine of Natural History, that the grain. oC 
quartz in the mill·.tone grit of England are often cryslalli&ed. Sir 
David Bre,,"6Ier, in II pRller read berore the Britith AMocilltion, 1840. 
,tatrs, that in old decompoeed gtRU, the aile:.: and metah separate into 
concentricring'",andthatthe.ileJ:rega.i~ ill! cryst,lIineltructure,1II 
h Ihoyo'n by itl action on light. 
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case, as far as I kllow) was originally deposited ill a layer, 
like tile shale in the Blue Mountains, between the strata of 
the porphyritic gneiss, before they were metamorphosed; 
but there is sufficient analogy between the two cases to 
render such an explanation possible. 

Stratificatioll oj tlte t'6carpemellt.-The strata of the Blue 
MountaiuiI appear to the eye horizontal; but they probably 
have n s.imiiar inclination with the surface of the platfonll, 
which slopes from the west towards the cscarpement o,'cr 
the Nepean, at an angle of one degree, or of olle hundred 
feet in a mile.- TIle strata of the cscnrpement dip almost 
conformably with its stccply inclined face, and with 80 much 
regularity, that they appear as if thrown into their prcscnt 
position j but Oil II. morc careful examination, they are seen 
to thickcll and to thin out, and in the upper part to bc suc
ceeded alHI almost capped by horizontal beds. Thesc 
appearances render it probable, that we here see an original 
escarpement, not formed by the sca having eaten back 
into the strata, but by the strata haviug originally extended 
only thus far. Those who have been in the habit of examin_ 
ing accurate charts of sea-coasts, where sediment is accumu
lating, will be aware, that the surfaces of the banks thus 
fonned, gencrally slope from the coast very gently towards 
a certniu linc in the offing, beyond which the depth in most 
cases suddenly becomes great. 1 may instance the great 
b."uks of sediment within thc 'Vest Indian Archipelago,t 
which terminate in submarine slopes, inclined at angles of 
between 30 and 40 degree!l, and sometimes evcn at more than 

• This is stated on the authority of Sir T. Mitchell, in his Tmvcl8, 
vo\.;i·II.357. 

t 1 have deseribed these v~ry curious banks in lhe Appendix (p. 196) 
to my volnme on the siructure of Coral Reefs. I have ascertained the 
indinstion of the edgeB of the hanks, from information gh'en me by 
Caplllin B. AI1~n, one of th~ surveyol'3, and by eareful1y measuring the 
horizontal distanceB between the last sounding on the bank and the 
lirst in the (Jeep .'ater. Widely extended bank. in all part, of the 
\\'estlndies,havethellSmegeneraICormohurfaee. 
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40 degrees: cl'ery olle kn01\'8 how Ilccll lIuch ft slope woulJ 
appear on the land. Danks of this nature, if uplifted, 
would probably hue nearly the same externu fonn u the 
platfonn of the Dlue Mountains, where it abruptly tcnuinatel 
(wer the N epcan. 

Cllrrtnt clta~.-The strata of 68.ndatone in tile low 
coast enuntry, "lid likewise on the Dlue Mountains, are 
often divided by crOlls or current )amill re, which dip ill dif
ferent directiolls, Rnd frC<luclIlly Ilt lUi angle of forty-five 
tli'gTee5. MOlt auOIOr8 have attributed these cross layers 
to 811Cce&II:i\'C !tIllall accumulatiOIl! 011 all inclined lurface; 
but from a careful examinatioll ill IJOlUC parts of the N cw Red 
sandstone of England. 1 believe that such layers generally 
form parts of • series of curve<l, like gigantic tidal-ripple;., 
the tops of which ha,'c since been cut off, either by nearly 
horizontal laycrs, or by aJlottlcr Bet of great ripplCfl, the 
folds of which do not cxact ly coincide with those below 
thew. It is well known to sur,'eyors that mud and sand 
Inc disturbed during stonns at cOlisiderable depths, at Icast 
from 300 to 450 fect,· SO lbat thc nalurcof the bottom C\'CII 
becomes temporarily changed; the bottom, also, at a depth 
between 60 and 70 fl.-ct, li ftS been obscrvedt to be broadly 
rippled, Qne may, therefore, IJe allowed to susl)C('t, from 
the appearances just mentioned ill the New ned sandstone, 
that at greater depth!'!, the bed of lhe ocean is beal)ed up 
during gales into great ripple-like furrows and depres ion8, 
"'hich are afterwards cut off by tbe currents during more 
tranquil weather, and again furrowed during galC'!. 

Vallty. in tlu .andstOlU platjQrnu.-'1'he grand "!llleys, by 
which the Dlue M ountains lIud the otller sandstone plilt. 
forms of this part of Australia are penetrated, and which 
long offered an illlluperabic obstacle to the attellipts of the 
most enterprising colonist to reach the interior country, 
fOnD lhe mOlit striking featnre in the geology of N c..". South 

• See Martin Whitt, on Soundin" in the :British Channel, pp. 4 
:!Ind i GO. 

t M. Siau on the Action or W.vea, Edin. Nt,.. Phil. Joum. vol. lIui. 
I' 2~. 
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Wales. They arc of gTand dimeWlions, and are bordered 
by continuous linea of lofty cliffs. It i5 IIOl easy to conceive 
a more magnificellt spedu)e, than is presented to a person 
walking on the 1lIllllIlit-plains, when without any notire be 
nrri\·es althe brink of one of tlle8C cliff's, which are so per
pendieular, tbat he call strike with a stonc (as I have tried) 
the trees growing, at the depth of between 1000 aud IbOO 
feet below him ; on both hands he sccs headland beyond 
Ileadland of the receding line of cliff, and on the opposite 
sitie of the ,·alley, onen lit the distance of se,'eral mil('!l, he 
beholds another line ri~ing up to the same height with that 
011 which he slands, and forwNl. of the 88llIe horaontal 
strata of pale sandstone. The bottom of these nlleys are 
moderately l.m~l, and the fall of the rh·era flowing in them, 
according to Sir T. )litcheU, is gentle. The main vall('11 
oftcn 8('lId into the platfoml great bay-like anns, which 
expand at their upper ellds; and on the other hand, the 
plntfonn onen sends promontories inlo the valley, aud e,·cn 
lcuvcs in them grellt, nlmost insulated, mns9C8. Socontilluou8 
arc the bounding lines of cliff, that to uC&CCnd into some of 
these ,·allcys, it is neee888ryto go round twcnty miles; and 
into othen, the sun-eyors hnxe olily lately pellctrated, and 
the colonists ba,·e not yet been able to dri,"e ill their cattle. 
BUI the mo;;t remarkable point of structure in tbese \"Alleys. 
is, tha' although 8(l'"cral miles wide in their upper parts, 
they generally contract towards their mouths to such a 
degree, u to become impa.ssable. The Surveyor-Genera], 
Sir T. Mitehcll,* in vain endeavoured, first 011 foot and then 
by crawling between tlle great fallcn fragmcnts of sandstone, 
to fUlCend through tlle gorge by which the ri,'cr Grose joins 
the Ncpelln; yet the vnlley of the Gro8(l in its upper part, 
u I saw, forms a magllificcut basin some miit'fl ill width, 
and is OIl all sitiCfl surrounded by c1iif'l, the /iUllimits of 
whieh are belie,"ed to be ·uowhere i('!13 than 3000 feet abo,.e 
tbe level of the &ea. "nen caule are dri,"cn into the \"alley 

• Tl1lyel. in A.-tali&, 'l"o\. i. p" IM.-I DlUII txprml my obliplion 
to Sit T" bolitcbell, rOt IeYCn.! inlerelling penonal communkatioDl O!I. 

the tubjtet or th~ gtUl n.lIer. or Nc" Sooth W.ltt. 



136 [ellA-p, "U. 

of the 'Volgan by a path (which I descended) partly cut by 
the colonists, they cannot escape; for this \"alley is in every 
other part surrounded by perpendicular cliffiJ, and eight 
miles lower down, it coutractB, from an .,'crage width of half 
a mile, to II. lllere chasm impassable to mlln or beast. Sir 
T. MitchcU· statell, that the great ,·slley of the Cox ri,'cr 
with all its branches, contracts, where it unites with the 
NCpCRll, into n gorge 2200 yards wide, and about 1000 feet 
ill depth. Other similar cases might have been added. 

The firet impr~ion. from seeing the correspondence of 
the horizontal 8tr8t&, on each side of these "alleys and great 
ampli..ithealrica! depre&!lions. is that they ha\'c been in chief 
part hollowed out, like other ,'alleys. by aqueous er()!liOD; 
but when olle reflects on the enormous amount of stone, 
which on this ,-iew must have been removed, iu most of the 
abo'-e cases through mere gorges or chasm!!, one is led to 
ask whether these sptlces may not have subsidetl. But con
sidering the form of the irregularly uranching valleys, nnd 
of the narrow promontories, projecting into thcm from tllC 
platforms, wc are compelled to abll.lldon this notion. To 
attribute these hollows to alluvial action, would be pre
posterous; nor docs tho drainsge from the summit-Ie,-cl 
81ways fall, as I remarked Dear the 'Veatherboard, into the 
head of these ,-8110ys, but into one lide of their bay-like 
fecebC!!J. Some of the inhabitants remarked to me, that 
they never yie"'oo one of these bay-like recC88C!l, with the 
headlands receding on both hallds, without being struck 
with their resemblance to a bold se(l.-ooast. Tlus is certainly 
tho case; 1Il0rCQ,-er, the lIumer6us fine harbours, with their 
widely branching nrms, on tho prescnt coast of New Sonth 
'Valctl, which arc genernlly conll~ted willi the 8(!a by 1\ 

narrow mouth, from one mile to a quartcr of a mile in 
width, l>a&Ung through the sandstone eoast-eliffs. prc"-Cnt a 
IikcnCM, though on a miniature scale, to the great ,-alleys of 
the interior. nut then immediately occurs the startling 
difficulty, why has the sea. worn out IliC!'C great, though 

• Idem, vol. ii. p. 358. 
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circumscribed, depressions on a wide platform, and left 
mere gorges, through which the whole vast amount of 
triturated matter must have been carried away? 'rile only 
light I can throw on this enigma, is by showing that banks 
appear to be forming in some seas of the most irregular 
[orms, and that the sides of such banks arc so steep (as 
before stated) that a compsmtivcly small amount of suhse· 
quellt erosion would form them into cliffs: that the waves 
Ilave power to form high and precipitous cliffs, even in land· 
locked harbours, I have obscned in many parts of South 
America. In tllC Red Sea, banks with an extremely 
irregular outline and composed of sediment, arc penetrated 
by tile most singularly shaped creeks with narrow mouths; 
this is likewise the case, though 011 a larger scalc, with thc 
Bahama Danks. Such banks, I have been led to suppose,. 
have beelt formed by currcnts Ilea ping sediment on an 
irregular bottom. That in !IOmc cases, the sea, instead of 
spreading out sediment in a nnifonn sheet, hcaps it round 
submarine rocks and islands, it is hardly possiblc to doubt, 
after having examined tllC charts of the ' Vest I ndies. To 
apply these ideas to thc sandstone platforms of New South 
' Vales, I imagine that the strala might have been heaped on 
an irregular bottom by the action of strong currents, and 
of the undulations of all open sea; and that the nlley
likc spaces thus lcft unfilled mig!lt, during a. slow elevation 
of the land, have had tlleir steeply sloping fl anks worn into 
cliff~; thc worn-dowll sandstone being removed, eit her at the 
time when tlle nnrrow gorges wcre cut by thc retreating 
"en, or subsequently by alluvial action . 

• See the Appendix (lip. 192 and 196) to the Part on Coral Reefs. 
The fael of the sea IlCuping up mud round a submarine nuclcus, is 
worthy of the notice of geologists: for outlyel'll of the same composition 
with the coast·banks, nre thus formed; and these, if uphcJl,\"cd and 
worn into c\iffs, would naturally bethougllt to have been once connecte d
togcther. 
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Van Diemtn', Land. 

Tile southern part of this island is mainly formed of 
mountains of greenstone, which often assumes n sycnitie 
character, and contains much hypersthene. These moulI 
tains, in their lower half, arc generally encased by strata 
containing numerous small corals Bnd some shells. These 
shells 118ve been examined by Mr. O. n. Sowerhy, and are 
described in the A ppcndix; they consist of two species of 
Producta, and of six of Spirifcra; two of these, namely, 
P. TUgata aud S. rotlmdata, resemble, as far as their imperfect 
condition allows of comparison, British mountain-limestone 
shells. Mr. Lonsdale has had the kindnC8S to examine the 
corals; they consist of six undescribed species, belonging to 
three genera. Species of these genera occur in tIlC Silurian, 
De,'onian, and Carboniferous strata of Europe, Mr, 
Lonsdale remarkB, that all these fossils have undoubtedly a 
Palreo2.0ic character, and that probably they correspond in 
uge to a division of the system, above the Silurian for
mations. 

'I'he strata containing these remains are singular frOill tile 
extreme variability of their mineralogical composition. 
Every intermediate form is present, between flinty-slate, 
day-&latepassing into gray-wacke, pure limestone, sand
stone, and porcellallic rock; and some of the beds can only 
00 described, ilB composed of a siliceo-calcareo-ciayslate. 
The formation, ilB lilr as I could judge, is at least a t1lOusand 
feet ill thickness: the upper few hundred feet usually consist 
of a siliceous sandstOllC, containing pebbles and no organic 
remains j the inferior strata, of which a pale flinty slate is 
perhaps the most abundant, are the most variable j and these 
chiefly abound with the remains. Between two beds of 
hard crystalline limestone, near Newtown, a layer of while 
soft calcareous matter is quarried, and is used for white
washing houses. From information given to me by 1\lr. 
Frankland, the sun·eyor-gcncral, it appears that this Palreo
zoic formation is found in different parts oftbe whole island j 
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from the same authority, J mlly add that on tbc north-castern 
coe..51, and in Bass' Straits Jlrimary rocks eJ:tc.nsively occur. 

The shores of Storm Day nrc skirted, to tJl C height 
of Il few hundred feet, by strntA of sandstone, con tain
ing l)Chbles of the fonuatioll just described, with illJ 
characteristic fossils, and therefore belonging to a 8ub
sequent age. T hese strata of Mudstone often pass into 
8hale, and alternate wilh layers of impure coal ; they 
have in mally places been ,-inlcndy disturbed. Near "lio
bart Town, I obsen-ed one dike, nearly a hundred yaro3 
in ",iddl, 011 one side of which the strata were tilted at an 
angle of 60", and Oll the other they were in some parts 
,-crtical, aud bad been altered by the effects of the heat. 
On the west side of Stonn Bay, 1 found these strata capped 
lJy strenms of basaltic lam with oli\'i llc; and close by there 
was a UlIUI8 of breeeiated seoriru, containing pebbles of lava, 
which probably marks the place of an ancient submarine 
crater. Two of these strcams of basalt werc 8e1)8ratcd 
froill each other by a layer of argillaceous wack.C!, which 
could be traced passing into partially altered scoria'_ The 
wacke contained numerous rounded graills of • son, grass. 
green mineral, with a wuy lustre, and transluceut on its 
ctIgee: under the blowpipc it illstanlly blackened, and the 
l)Oints fused into a strongly maguetic, black enamf'l. In 
thCbC characters, it rC8embles those lIlasses of decomposed 
olh·ine, uf'scrihcd at St. J ago in t he Cape de Verde g roup; 
IIml 1 should lIaxe thought that it had thlls originated, hnd 
1 not found a similar sublotance, in cylindrical thread!!, within 
the cclls of the vesicular basalt,-a state under which oli\'ille 
nc\-er 0llpcars j this substance,- [ believe, would be classed 
88 bole by mineralogists . 

• Chloropbeite, detetibed by Dr. MacCul10ch fWrstem hland" 
vol. i. p. MH) u ~niug in .. bualtie amygdaloid, dill'elll rrom fhi. 
lubitanee, in remaining ImchAngfd l.M!(ore the blo .... ··l'ipt, and in black
('ning from expoaure to the lir. May .... ·e IUPlJOee thatoli ... ine, in under. 
going the remarkable change dtlC'ril.M!d at Sl. Jago, paMH through 
leYual8lalet' 
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TralJl!rtin with txtincl plant,.-Bchind Hobart Town there 
is a small quarry of a hard travcrtin, tIle lower strata of 
which abound with distinct impressions of leaves. 1\[r. 
Robert Brown has had the kindness to look at my spcci. 
mens j he informs me that there arc four or five kinds, nOlle 

of which he recognizes as belonging to existing species. 
The most remarkable leaf is palmate, like that of a fan-palm, 
and no plant having leaves of this structure has hitherto 
been disco\'crcd in Van Dicmcu's Land. The other leaves 
do not r~mblc the most usual form of the Eucalyptus, (of 
which tribe the existing forests are chiefly composed,) nor 
do they resemble that c1nss of exceptions to the common 
form of the leaves of the Eucalyptus, which occur in this 
island. The travcrtin containing this rcmnant of a lost 
vegetation, is of pale yellow colour, hard, and in parts evcn 
crystalline; but not compact, and is everywhere penetrated 
by minute, tortuous, cylindrical pores. It contains a very 
few pcbbles of quartz, and occasional laycrs of chalcedonic 
nodules, like those of chert ill our Greensand. From the 
pureness of this calcareous rock, it has been searched for in 
other places, but has nc\'er been found. From this circum. 
stauce, and from the character of the deposit, it was probably 
formed by a calcareous spriug entering a. sUlali pool or 
narrow creek. The strata have subsequently been tilted 
and fissured; and the surface has been covered by a singular 
mass, with whicll, also, a large fissure has been filled up, 
formed of balls of trap embedded in a mh:ture of wacke and 
a white, earthy, alumino-calcareous substance. Hence it 
would appear, as if a volcanic eruption had taken place on 
the bordcrs of the pool, in which the calcareous matter was 
depositing, and had broken it tIp and drained it. 

Ekvali01t qf tilt land.-Both tIle eastern and western shores 
of the Day, in the neighbourhood of Hobart 'fown, are ill 
most parts covered, to the height of thirty feet above the 
Ic\'cl of high-water mark, with broken shells, mingled with 
pebbles. The colonists attribute these shells to the abori
gincs htwing carried them up for food: uridoubtedly, there 
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are many large mounds, as was pointed out to me by 1\1r. 
Frankland, which ha,e been thus formed; but I think from 
the numbers of the shells, from their frequent small size, 
from the 1l11111ner in whidl they are tllinly scattered, and 
from some appeara.nces in the form of the land, tlmt we 
Illust attribute the presence of tlle greater number to a small 
elevation of the lalld. On tllC shore of Ralph Bay (opening 
into Storm Bay) I observed a continuous beaell about fifteen 
feet abovc high-water mark, elothed with vegetation, and by 
lligging into it, pebbles encrusted with scrpulro were found: 
along the banks, also, of the l'i\'er Denvent, I found a bed of 
broken sea-shells above the surface of the ri\'cr, and at a 
point where the water is now lIluch too fresh for sea-shells 
to live; but in both tllesc cases, it is just possible, tbat before 
certain spitB of sand and banks of lllud in Storm Bay were 
accumulated, the tides might have risen to the height where 
we now find the shells .• 

Evidence more or less distinct of a ellflnge of level be· 
tween the land and water, hns been detected on almost nil 
the land on this side of the globe. Capt. Grey, and other 
travellers, have found in soutllCnI Atlstralia upraised slwlis, 
belonging either to the recent, or to a late tertiary period. 
The French naturalists in Daudin's expedition, found shells 
similarly circumstanced on the S.''''. coast of Australia. 
The Rev. 'V.D. Clarket finds proofs of tile elevation of the 
land, to the alllount of 400 feet, at the Cape of Good Hope. 
In the neighbourhood of the Day of Islands i.'l New Zca-

• I~ would IIppear that some changes are now in progress in Ralph 
Bay, for I Willi assured by an intelligent farmer, that oysters were 
formerly abundant in it, but that about the year 1834 they had, without 
any apparent Cllllse, disal)I)Cared. IntheTransaction&oft,heMarylnnd 
Academy (voL i. part i, p. 28) there is an account by Mr. Ducntel, of 
vIIStbeds of oysterg and eiams ll!lving been destroyed by the grndual 
filling up of the shallow IHgoons and channels, on the shores of the 
!iOuthem Unit.ed Slates. At Chiloe, in South America, I heard of a 
similar loss, .ustained by th~ inhabitants, in the disappearance from one 
part of the coast of an edible species or Aseidia. 

t Procee(lillgB of the Geological Society, \'01. iii. I). 420. 
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land,· I observed that the shores werc ' scattered to some 
height, as at Vall Diemen's Land, with sea-shells, which the 
colonists attribute to the natives. \Vhlltcvcr may have been 
the origin ofthcse shells, I cnnllot doubt, after having seen a 
section of the valley of the Thames !liver (370 S.), drall'll by 
the Rev. "W.Williams, that Ole land has been there eICl'ated: 
011 tl10 opposite sides of this great vaUey, three step-like tel" 
races, composed of an enormous accuUlulatioll of rounded 
pebbles, exactly correspond with each other: the cscaqx:
ment of each terrace is about finy feet in height. No olle 
after having examined the terraccs in the valleys 011 the 
western shores of South America, which are strewed with 
sea-shells, and have been formed during intervals of rcst in 
the slow elevation of the land, could doubt that the New 
Zealand terraces have been similarly formed. I may add, 
that Dr. Dieffenbach, in his description of the Chatham 
Islands, t (S.'V. of New Zealand) states that it is manifest 
"that the sea has left many places bare, which were once 
covered by its waters." 

Killg Geurgc'J SQU/ul. 

This settlement is situated at tIle soutlHI'esterll angleoftllC 
Australian contincnt; the whole counHy is granitic, with the 

• I will here give a catalogue of the roch which I met with near the 
Bay of Islands, in New Zealand :-Ist, Much basaltic lavll, and scori
ronn rockll, forming distinct craters ;-2nd, A castellated hill of hori_ 
zontal strata of tlcsh-coloured limestone, showing when fracture!l (lis
tinct crystalline re.ceta, the min he.s acted on this rock in n remarkuble 
manner, corroding ita Burface into a miniature model of U1\ Alpine 
country: Iobaerved here layers of chert and elayiron-stolle; aml in 
the bed of a BLream, llebbles of day_slate ;-3rd, The shores of the Day 
of Islands are formed ofa feld.!lpathic rock, ofa blueiah-gmy colour, often 
much decomposed, wilh an angular fracture, and crossed by numerous 
ferrnginoUli seams, but without any distinct stratification or cleavage. 
Some varieties are highly crystalline, and would at once be pronounced 
to be trap; others strikingly resembled clay-slate, slighliy altered by 
heat: I was unable to form any decided o()iniOIl on this formation. 

t Geographical Journal, vol. xi. pp. 202, 205. 
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constituent minerals sometimes ohscurely arranged ill 
straight or curved la.minre. In these cases, the rock would 
be called by Humboldt, gueiss-granite, and it is remarkable 
tlmt the form of the bare conical hilla, appearing to be com
posed of grcat folding layers, strikingly resembles, on I~ small 
scale, those composed of' gneiss-granite at Rio de Janeiro, 
and thosc described by Humboldt at Venezuela. Thcse 
IJlutonic rock.<J are, in many places, intersected by trappeun
dikes: in one place, I found ten parallel dikes ranging ill au 
E. and 'V. line; and not f'ar off another set of eight dikes, 
composed of a different yariety of trap, ranging at right 
angles to the fonner ones. I hll.\'e observed in sevcral pri
lUary districts, the occurrence of SystClllS of dikes parullel 
and close to each other. 

Supeljidal jerrltginoWJ beds.-The lower parts of the 
country are evcrywhere covered by II. bed, following 11le ine_ 
qualities of the sllrface, of II. honeycombed sandstone, 
abounding with oxides of irOll. Beds of nearly similar 
composition arc common, I believe, Illong the whole westerll 
coast of A llstralia, and 011 many of the East Indian 
islands. At the Cape of Good Hope, at the base of the 
mountains formed of granite and capped with sandstone, 
the ground is e.erywhere coated either by a fine-grained, 
ruubly, ochraeeous mass, like that at Killg George's Sound, 
or by a coarser sandstonc witb fragments of quartz, aud 
rendered Imrd and heavy by au abundance of the hydrate of 
iron, whieh presents, when freshly broken, II. me~allic lustre. 
Both these varieties have a very il'rcgular texture, including 
spaces either l"Ounded or angular, full of loose sand; from 
this CIUlse the surface is always honey-comued. The oxide 
of iron is most abundant on the edgCfl of the cavitics, wllCre 
alone it affords a metallic f.,.acturc. III these formatiollil, as 
well R.S in llIany true sedimentary deposits, it is evident that 
iron tends to become aggregated, either in the foml of a. 
shcll, or of a nctwork. The origin of t11CSC s.uI>crficial beds, 
though sufficiently obscure, seems to be due to alluvial 
action on detritus abounding with iron. 

(C) The ComDlete Work of Charles Darwin Onlin~' ____ _ 
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SUpn'ficw.l caka1't()w depot':t.-A calcareous dcposit on the 
summit of Bald ]lead, containing branched bodics, sup· 
posed by some authors to have been corals, has been celc· 
brated by thc descriptiolls of mally distinguishetl voyagcrs.
It folds round and conccals irregular hummocks of granite, 
at thc height of 600 f~t above the level of the sea. It 
,'aries much in thickness; where stratified, the beds arc 
often inclined at high angles, even as much as at 30 degrees, 
aud they dip in all dircctioll~. These beds nrc sometimes 
crossed by oblique and even·sided laminre. The deposit 
cOllsists either of a fine, white, calcareous powder, in which 
not a trace of structurc can be discovered, or of exceedingly 
minute, rounded grains, of brown, ycllowish, and purplish 
colours; both varieties being generally, but not always, 
mixed with small particlcs of quartz, and being cemcnted 
into IL more or less perfect stOllC. Thc rounded calcareous 
grains, whcn heated in a slight degree, instantly lose their 
colours; in this and in every otller respect, closely resem· 
bling those minute, equal.sized particles of shells and corals, 
which at St. Helena have been drifted up the sides of the 
mountains, and have thus been winnowed of all coarser 
fragment!!. I cannot doubt, that the coloured calcarcous 
particles here have had IL similar origin. The impalpable 
powder has probably been derived (rom the decay of the 
rounded particles; this certainly is pOSiible, for 011 the coast 
of Peru, I ha\'c traced large unbroun shells gradually falling 
into n. substance, as fine I\S p<'wdcrcd chalk. Doth of thc 
above·mentioned \'arictiC!! of calcareous sandstone frequently 
altcrnate with, and blend into, thin layers of a hard Bnb~ 
stalagmitict rock, which, even whcn the stone on each sidc 

• I villited thill hill, in company with Captain Fit,Roy, and we came 
to" limilar conclusion reganiing Ihe5e bl1lnching bodin. 

t I adopt this term (rom Lieut. NelllOn'. excellent paper on the 
Bennu(l/I, blanda (Gcoiog. Trans. vol. v. p. 1(0), for the hani, compact, 
cream or browno.COloured stone, without any crystalline structure, 
which 10 orten aceompaniet superficial calcareous accumulatiODI. I 
have obH:rved luch luperficial bed., coated with lulHtalagmitic rod:, 
at the Cape of Good Hope, in sevel'lll pam of Chile, and over wide 
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contains particles of quartz, is entirely frC(! from them: 
lienee we must suppose tllat these layers, as well 88 certain 
vein-like masses, have been formed by rain dissolving the 
calcareous mntteralld re-prooipitatillg it, as llas happened at 
St. Helena. Eacll layer probably marks a fresh surface, 
when the, now finnly cemented, particles existed as loose 
saud. These layers are sometimes brecciated aud re
cemented, 88 if they had been broken by the slipping of 
the sand when sort. I did 1I0t find a single fragment of a 
sea-shell; but bleached shells of the IItlix m~lo, nn existing 
land species, abound in all the strata; Rnd I likewise found 
another Helix, and the case of an Olliscus. 

The branches nrc absolutely undistinguishable in shape, 
from the broken and upright stumps of a thicket; their roots 
are often uncovered, and are seen to diverge on all sides; 
here and there a branch lies prostrate. The branches 
generally consist of the sandstone, rather finner than the 
surrounding matter, with the central parts filled, either with 
friable calcareous matter, or with a sub-stalagmitic variety; 
this central IJart is also frequently penetrated by linear 
crevices, sometimes, though rarely, containing a trace of 

~paces in La Plata and Patagonia. Some oC these bed8 have been 
Cormed from decayed ahella, but the origin oC the greater number it 
lufficiently obacure. The causes which determine water to dissolve 
lime, and then IIOOn to redepollit it, are not, 1 thulk, known. The IUf

raceor thesulHltalagmiticlayers appears al" .. aystobeoorroded bytbe 
rain-water. As aU the above-mentioned countries have a long dry 
~aS(m, compared witb the rainy one, I should have thought that die 
presence of tbe sub-stalagmite was connected with the climate, had not 
Lie .. t. Nelson round tllia substance Corming under sea-water. Disinte
grated shell seems to be eJ:tremely soluble j or which I round good 
evidence, in a curiOUll rock at Coquimoo in Chile, which consisted of 
small, pellucid, empty huska,cemented together. A series oC specimens 
clearly showed,that thesehll!lD had originally containedlmaU rounded 
particles of shells, ",·hich had been enveloped Rnd cemented together 
by caleareous matter, (as onen happens on sea-beaches), and which 
lubsequently had decayed, lind been dilllolved by water, that mUllt have 

. penetrated through the calcareoUli hUllo, without corroding them,-or 
which proeesses, every stage could be seen. 
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woody matter. These calcarcoUfl, branching bodiC!l, appear 
to ha,'e been fonned. by fine calcareous matter being washed 
into the casts or cal'itie!l, left by the decay of brauchCII and 
roots of thickets, buried lIuder drifted soud. The whole sur
fnce of the hill is now undergoing disintegration, and hence 
the casts, which are compact and hard. arc left projecting. 
In calcareous sand at the Cape of Good Hope. I found the 
casts, described by Abel, quite similar to these at Bahl 
Head; but their centres arc often filled with black car
bonaceous matter, 1I0t yet removed. It is not surprising, 
that the woody matter ahould hal'c been almost entirely 
removed from the casts on Bald Head; for it is certain, that 
many centuries must have elalWlCd since the thickets were 
buried; at present. owillg to the fonn and height of the 
lIarrow promontory. no sand is drifted up. and the wllole 
surface, as I have remarked, is wearing away. 'Vo must, 
therefore, look back to a period when the land stood lower, 
of which the French naturalists- found evidence in upraised 
. hells of recent species, for the drifting on Bald n ead of the 
ealcarooUfl and quartzose sand, and the consequent embed
ment of the "cgetahle remains. T here was only one ap, 
pearance which at first made me doubt concerning the 
origin of the cast,-namely, that the finer roots from dif
ferent stellls sometimes became llliited together into upright 
plates or ,'eins; bllt when the mAnner is horne in mind, ill 
which fine roots often fill up craeD in hard earth, and that 
these roots would decay and leave hollows, as well as the 
stellls, tllerc is no real difficulty in this case. Besides the 
calcareous branches from tllC Cape of Good liope, I have 
SCCII custs, of exactly the sallie forms, from lUadeirat mld 

• SeeM. P~ron'.Voyage, tom. i. p.~ 
t Dr, J. Macaulay hat fully dcsc:ribed (Eding. New Phil. Joom. 

vol. sm. p. 3M)) the cull (rom Madei.... He tolUiden (differently 
from llr, Smith o( Jordan Hill) these bodies to be eoral .. and the tal
tareowl dcpolit to be of IhibaqUCOut origin. Ili, argument. chiefly ~t 
(for hU remaru on their .tructure are ngue) on tbe great quantity o( 
the calcareoWi matter, and on the eaall containing animal matter, U 

cTh f h rl ~ 
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from Bermuda; at this latter place, the surrounding cal
c!\reous rocks, judging from the specimens collected by 
Lieut. Nelson, are likewise simihll', lIS is their subaerial 
formation. Reflecting on the stratification of the deposit on 
Bald Head,-oD the irregularly alternating layers of sub
stalagmitic rock,- on the uniformly sized, and rounded 
particles, apparently of sea-shells and corals, - on the ahun
dance of' land~shclls throughout the maS9, - and finally, on 
the absolute resemblance of the calcareolls casts, to the 
!:Itumps, roots, and branches of that kind of' vegetation, which 
would growon sand-hillocks, I think there can be no reasonable 
doubt, notwithstanding tbe different opinion of some authors, 
that a true view of their origin has been here gi,·en. 

Cnleareous deposits, like these of King George's ~oUJl(I, 

arc of vast extent 011 the Australian sllOres. Dr. Fitton 
remarks, that" recent calcareous breccla (by which term all 
these deposits arc included) was found during Daudin's 
voyage, over a. space of no less than 25 degrees of latitude 
and nn equal extent of longitude, on the southern, wcsl.crn, 
and north-western coasts."· It appears also from M. 

shown by their evolving ammonia. Had Dr. Macaulay secn the enOT
moua masses of rolled particlc$ of shells and corala on the beach of 
A$cension, and especially on coral_reefs; and had he refleded on the 
eWccts of long-continued, gcntle winds, in drifting up the finer pllrticlCB, 
he would hat(Uy have advanced the argument of quantity, which is 
seldom trw;t'l'iorthy in geology. If the calcareouB matter has originated 
from disintegrated shclli and corals, the presence of animal matter is 
wllat might have been expected. lIlr. Anderson analyzed for Dr. 
Mscaulay part of a cast, and he found it composed of-

Carhouateoflime . 
Silica 
IlhO$phateoflime . 
Animal matter 
SuJphateoflime 

gg'll 

• For ample details on this formation, con6ult Dr. Fitton's A]lpcmlix 
to Capt. King's Voyage. Dr_ Fitton is inclined to attribute 1\ con
cretionary origin to tIle branchiug bodies: I lllay remark, that I have 

L 2 
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Peron, with whOllC ol)!l('rvRtionll and opinions on tile origin 
of the co.leareoull mllller aud Lrunchillg casts, mine cll tircly 
accord, that the d~polit is generally much lUore continuous, 
tban near King George's Sound. At Swan River, Arch
deacon Scott- stalea that in one part it extends ten miles 
inland. Captain ,,'ickham, moreover, inrOml~ me that 
during his late IInrvey of the westenl coast, the bottom of 
the sea, wlu.'rever the vessel anchored, wall ascertained oy 
crow-bars being lct down, to eonllillt of white calcarcous 
matter, Hence it seems that along this COMt, til at Der
muda and at KN'ling Atoll, Hubmarill(' and !lubai.:rial del)Q
ails arc contcwporanoously iu prOCClll of formation, from the 
disint"8'rntion of marine organic bodiC!!. The extent of 
these depo!iit;., eonsi<icring their origin, ill ,-cry striking; and 
they e"an be wlllJlared in thi15 retlpec!, only with the great 
coral-reefs ohlle I ndian and Pacific Oceans, I II other parts 
of the world, for illl;tall('(! in South America, there are #upn-
jicial calcarooU8 tlepo!<il..!! of great extent, in which not a trace 
of organic strueture is disco\'erahlej these ol)8('rvatioll8 
would lead to the enquiry, whct1lcr IlUeh dcpollita Illay not, 
alao, haTe been formed from di~illtcgnlled shells snd eoral!. 

(Ape of Good 1I0JN. 

After the account8 given by Darrow, Cannich8(>1, Dasil 
Hall, and ,v, D, Clarke of the geology of this t1i.!'trict, ] 
.ball confine mYK'lfto a few obscn·.tions on the junction of 
the three prillcipal fonnalions. The fundamental rock is 
granite,+ o'ferlaid by clay-slate: tbe latter is generally hard, 

leen in btdt of IIIInd in La Plata, cylindriclliiterm, which no doubt lhul 
originated; but they diffc",d much in 1I111)Carnnce from thele at Bald 
Head,andtbeolberplacealbovelpedlltd, 

• 1~" of tbe Gtolog, Soc. '1'01. L p. DJ. 
t In K'1V&l plaret I ~nN in tbe rn-nite,1IIDIIll dark-eolouftd 

balls, compoaed of minute ~ts of blKlt mica in a toulh bM:ia. In 
anocber p\a«:, I (ound CfYltab of black IChor! radiating (rom I comlllon 
cent"" Dr. Andrew Smith found in the interior part3 of the country, 
lOme bcsutirul IIl«imenl of granite, with li\'!'ery mica radiating Dr 
rather branching, like m~ from celltral pain". At the Geologies! 
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and glossy from containing minute scales of mica; it altcr
Ilntes with, and passes into, beds of slightly crystalline, feld
spathic, slaty rock. This clay-slate is remarkable from being 
in some places (as on the Lion's Rump) decomposed, even 
to the depth of twenty feet, into a pale-coloured, sandstone
Like rock, which has been mistaken, I believe, by some 
observers, for a separate formation. I was guided by Dr. 
Andl·ew Smith to a fine junction at Green Point between 
the granite and clay-slate: the latter at the distance of a 
quarter of a mile from the spot, where the granite appears 
on the beach, (though, probably, the grauite is much nearer 
under-grotmd), becomes slightly more compact and crystal
line. At a less distance, some of the beds of'clay-slateare of a 
homogeneous texture, and obscurely striped with different 
zones of colour, whilst others are obscurely spotted. Witllin 
a hundred yards of tllC first vein of granite, the clay-slate 
consists of several varieties j some compnct with n tinge of 
purple, others glistelling with numerous minute scales of 
mica and imperfectly crystallized fcldspar; some obscurely 
grmlUlar, others porphyritic with small, clollgnted spots of a 
soft white mineral, which being easily corroded, gives to this 
vuriety a vesiculur appearance. Close to the granite, the 
clay-slate is chullged into a dal·k-coloured, lmllinated rock, 
ha\·illg a grmlUlal· fructure, which is due to imperfect crystals 
of feldspar, coated by millUic, brilliant, scales of mica. 

The actual junction between the grallitic and c1ay-elnte 
districts, extends over a width of about 200 yards, and con
sists of irregular masses und of lllllllerOllS dikes of granite, 
entangled und surrounded by the c1uy-slale: most of the 
dikes range in a N .\V. and S.E. lille, parallel to the c1ellYoge 
of the slate. As we leave the junction, thin beds, and lastly, 
mere films of' the altered cluy-slate arc scen, quite isolated, 
as iffloating, in the coarsely-crystallized grnnitc; bnt although 
completely detached, they all retnin truces of the uniform 

Society, there are specimens of granite with crystallized feldsllllr 
lmmclling anol radiating in lillc mmmcr. 
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N.'V, nud S.E. c1clwoge. This fiu!t has heen obscn'cd in 
other similar cases, amI has been advanced by some eminent 
geologists,- as n great difficulty 011 the ordinary theory, of 
granite having been injected whilst liquefied; but if we 
rcHc<:t 0 11 the probable state of the lower surface of a lami
nated mass, like clay-slate, after having been ,ciolcntly arched 
by a body of molten granite, we may conclude till!'! it would 
be full of fissures parallel to the planes of clca\-age; and 
that tlwse would IJe filled wi.th granite, 80 that wherever the 
fissures were close to each other, mere parting layers or 
wedges of the alatc would depend into the granite. Should, 
therefore, the whole body of rock afterwards become worn 
down and denuded, the lower cnds of thefl(! dependent 
masses or wedges of slate, would be left quite isolated in the 
granite; yet, they would retain their proper lines of eleavage, 
from having been united, whilst the granite was fluid, with a 
continuous co,'ering of clay-slate. 

Following, in company with Dr. A. Smith, tile line of 
junction Uctween the granite and tlle slate, 8S it stretched 
inland, ill 8 S.E. direction, we camc to 8 place, where the 
slatc was converted into a finc-grained, perfectly character
ized gneiss, composed of yellowish-browll granular feldspar, 
of abundant black brilliant mica, and of fcw and thin 
laminw of quartz. From thc abundance of tlle mica in this 
gnciss, compared with the small quantity and exCC!!si"eiy 
minute scales, ill which it exists in the glossy clay-slate, we 
must coucludc, that it has been here fonned by the meta
morphic aetioll,-a circumstance doubted, under nearly 
similar cireulIllItanccs, by some authors. The laminre of the 
clay-slate are straight; and it was interesting to observe, that 
liS thcy assumed tIle character of gneiss, they became undu
latory with some of the smaller Aexures angular, like tile 
iaminre of many true metamorphic schists. 

&nchto1lf: fonnation.-This fonnation makes the most 

• Set M. Keilhsu'. Theory on Gl1Illite, Irntll>btcd in the Edinburgh 
New Philosopllical Journal, vol. xlliv.ll.1VJ. 
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imposing (cature in the geology of SOllthern Africa. 1'hc 
SImla arc in many IJart.ll horizontal, alld attain n thickness 
of about 2(K)() fcct. The sandstone variCfl in character; it 
contains little earthy maUer, but is oncn stained ~;th iron; 
80me of the beds are ,'cry fine-grained and quite white; 
others are M compact anti homogenoous 8. quartz rock. In 
some JlI~ I obscn-cd R breccia of (lu8rtz, with tlIC fmg
IIlcnl1l almost dissolved in II. siliceous paste, Broad veins of 
(pmrtz, often including large and perfect crystals, arc ,'cry 
Ilumerous; and it is evident in nearly .U the strata, that 
silica hu been dcpo"itcd from IOlulion in remarkable 
(Iuautily. Many of the urieties of quartzite appeared (Iuite 
Uke metamorphic roekJ; but from the upper strata being 8S 

siliCCOtl8 as the lower, and from tllC undisturbed jUllctiolls 
willi the granite, which in many places can be examined, 1 
call hardly believe that these 58ndstonc--strata have. been 
exposed to heat.- On the lines of junction between these 
two great fonnatiollOl, 1 found in sevcral places the grallite 
d~ayed to the UCllth of a few inchCfl, and succeeded, eithcr 
by a thin layer of fcrruginous shalc, or by four or 6\'e 
inches in thicknCf18 of the recementcd crystals of the 
granite, 011 which the great pile of I8JIdstone immediatcly 
I'CiJtctl. 

'Mr.Schomburgk has deseribcd't a grcatsandstone forma
tion in northern Draul, resting 011 granite, and resembling 
to a remarkable degree, in composition and in the external 
form of the land, this fonnation of the Capc of Good Hope, 
The sandstones of the great platforlllll of Eastern Australia, 
which also rest 011 granite, differ in containing more carthy 
and IClis siliceous mattcr. No fOBsil rcmains have bccn 
clisco\'cred in these three vast depositll. Finally, I IIlllyadd 
that I did not sec any bouldcrs of far-transported rocks at 

• The Re ... W. B. Clarke, ho'-e'I"C'T, .talft. 10 my ,urprisC', (Geolog. 
Pl'OC'C"edinp, TOI. iii. p. 42:2,) that the Ambtone In lOme parIS ia pC'ne
trated by gnmitic diktl: .ueh dike!! must bC'long to an epoch altogether 
, ub8eqllenttothat, when the molten granite IIctcd on the c!ny .• lnte . 

, Geogt"lphical Journal, \01. )c. p. 246. 
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tIle Cape of Good Hope, or 011 the eastern and western 
shores of Austrnlin, or at Van Diemcl\'s Lnnd. In the 
northern island of New Zealand, 1 noticed some large 
blocks of greenstone, but whether their parent rock was 
far distant, I had 110 opportunity of determining. 
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DESCRIPTION OF FOSSIL SHELLS, 
By O. B. SOWERB)', £6'1., P.L.S. 

8HELI..8 from B tertiary deposit, beneath a great basaltic 
stream, at St. Jago in the Cape,tle Verde Archipelago, 
referred to at p. 4 of this volume. 

I. LI1"IORINA PLANAXI9. G. Soworby. 

TUfd ,uoorJati1, crasll1, lmdgatll, anjrQ(;tiblU quatlwr, ,piTaliter 
,tria'u; aperturli .uiJoMta; labia rolwnellari infillldqlM paTUJ 
an/ruelu, ultimi planatir: /ot!g. 0'0, lat , O'45,poll. 

In at.nture and nearly in fonn this J'lJSCmblll!l a small periwinkle; 
it diffors, however, very materially in iw.villg tlle lower part of tho 
lnst voiutiotl, and the columellar lip as it weroeut offandflattctlcd, 
as ill tho Purpurre. Among tho recont shells from the same locality, 
is ono which greatly resembles this, ILnd which may be identical, hnt 
which is n very young slwll, nnd ennllot therefore be strictly com· 
pared. 

2. CmUTllIUY .£MULUM. G. Sou:erby. 

Te6rd ol;l()1!go.turritd., tubtl!7llriCOlII, apiu IIwularo. alljr«<:tihu6 
~II ler;itcr 8piralil" &triati#, primw lerw unic4 luhereuwrulIl, 
in'jr/lcti#, iI/termed.;, irrtgularjt~r obtokte tuhcrculiferi8, 
'Ultimo long~ majori absqlt~ tuherculi" "deit dUf)blU jere lHuali· 
bu, jll,/TUCro: labii externi lIlQl'g'n6 interllo intuacrenulato: 
101lg. I·S, lat. O·1.poll. 

This species resembles so Ilcnrly ana of the sllei1s brought to· 
gcthcr by Lll.marck, under the namo of Ckri~hium VcrtaguB, tlmt Itt 
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linlt sight I thought it might be idcnticlli with it; it mAy bo rosily 
dilltinguitbed, howc\'cr, by its being destitute of the fold in the 
centre of the columella .0 oonspicuoul in tb080 sheili. Thero is 
only ono lpecimen, which h .. uwortunately lost. the ]o\ll'cr part of 
tho outer lip, !IO til" it il impossible to dOlCribe the form of tho 
aperture. 

3 . VE..'(CI IIHUl.Al'iI. G. Sow:crby. 

7~t4 rotynawd, ~t,.i.a»4, lo:!li1UC1f16, crau4.. COlt .. ott/Uu, 
latilUCul ... _tncu, ann« poftWq," tubercwlatim 8I'Jlw.u; 
arl.'d rorJi,.ali JXMtil:A allam miMI la/iulCulli.. impru,u;m~ 

m/"umbtmalj, pot/iell circllillri: [0"9, I'S, alt. I'S, 1m. 1'5, 
poll. 

A .hell whicb is iutenncdiate in it. dlln~tcn!. taking its place 
bet ..... ecn tho Vnnu wrT_ of tho Critiah Cilannel and the 
V. f'VJ«di"lJ of 1iilH9 of tho ,,'cstern ooaat. 01 Africa., hut luflieicotly 

distillguilhcd from both by ita broad, obtuee, concentric ri~ which 
are dh·idoo. into tuOOrcJOI both before and behind. It i. aho of :to 

morecirculal ronn thaD eithelorthOlC'peci.OI. 

The following Shells, from the same bcd, as far lUI they can 
be distinguished, nre known to be recent Hpccil'9 . 

•. l)unl'OKA }'UCUI!I. 
5 • .A.wf'UWESJlJ. J.UTR.u.£. &rur{,y. 
(I. Co!l!CI!IV&.\101,.I.TO" .Lam. 
7. FWORELLA CO.l.RCUTA. Ki"9' 
8. 1)&Rl'J.,-t .. ·o odd valves, but in l11eh condition thll.t it caunot 

bo identified. 
9. OIlTII . .,A CORNOCOI'I,£. Lam. 

10. ARCA OVAT .... l.fJm. 
It. PJ.TELLA :I"IOIUTA. BudfJin . 
12. TURIUTE.LLA DlCL"10ULATA 1 Lain. 
13. STltO)lBCS,-t.oo much worn and mutilated to bo ideulilil...u. 
I •. IbI'POl'YJE: IIADIATA. Gmy. 
15. NATIOJ. UBEII. Vakmciem:lu. 
16. PECf&.'1, which in ronn resemblot ~arU. but. whieh i8 

ditliDguithablfl by 8Ilfln'a1 cha.actcn. There it only a linglo 'I'ah'e, 
whererore I cannot consider myaelf warranted to d_ribo it. 

11. 1l ul'J.8UODIJ.I'IU,l'A. Kin!!. 
18. TIiDCuu&-indctcrmioable, 

) The Comolet& iNork. of.ch_.Jlarl¥in ono ______ _ 
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~X'l'lNCT LAND-SllELLS FROM ST. HELENA. 

The following e.i:s: species were found associated together, at 
the bottom of a thick bed of mould j the two last species, 
muncly, the CochlQfJc1Ia jO$nli, lind JIelix biplicata were 
found, together with a species of SUrnllM now living 011 

the bland, ill a very modem calcareous sandstone. These 
Shells are referred to at p. 89 of t.his volume. 

J. COOULOQ£)fA AURIS-VULI'llfA.. Ik Fer. 

Thi! species is well described and figured in Martini and CheUl~ 
nit.x'i eleventh volume. Chcmnitz CXpre18C8 doubb ... to what 
getlU' it might properfy be rdctrcd. and .allO IL 6trollg opinion uo
ravourable to the conclusion that it .hould be regarded as a land
ahell. llillllpecimCDJ were bought at a public anction in lIamburg, 
having been sent there by tho late G. llumphrey, who al'p<'ol'lJ to 
hp,\'o OCoeli "cry well acquainted with their real locality, and who 
BOld tlJCln ror land-ahella. Chemnitz., IJowe\'er, mentions one ~peci_ 
men in Spengler'. collection, in a {re\lher condition than his own. and 
which wu said to be {rom Cilina. Tho representation which ho 
hu gi\'CJI i, taken from this indilridual, and allpcar!l to me to ha'l"e 
boon only tI. d e:mod ~pecimen of the St. IIelena shell. It ia easy to 
8Uppoeo that a .hell {rom St. IIelena might havebccn cither acci
dentally or intcreetooly, after passing through two or three handi, 
IOld at II ChinCge ahell. 1 think it i.a oot possiblo that a ahell of 
thia 'pecics could have been really round in China; and among tho 
immenSE! quantities or ,hella thllt como to this country from the 
Celestial Empire, I have nenr eecn ono. Chernniu eould not bring 
himucIr to csl.llbJiah a I\IlW genus {or tho reception of thl, romarkablo 
aheil, though ho o\'idontly could not collate it with any or tho then 
knO,","Il genera, and though ho did not think it a land-abell, ho hlUl 
called it Auru-rulpina. Lamardr. hu placed it .. the .ecood 
species of his genliS Sll"1llliiolaria, under the name of crl"',/ala. 
To tlli, gcnnB it does not however beo.r any affinity; and thero can 
be 110 doubt about tile corre<:tnesa of Do lo'efUlISac'. view&., who 
places it in tho {ourdl divisiou of hia .ub-genus OOChWftlI8: and 
Lo.marck would have beell correct according to his own pri.nciples, 

lin' 
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if Ill) Iliad pl:\cOO. it mtll his Aurit:uiw. A varicty of thill 81lCCil)8 
oc()UrfI, which may be clmrnct.crizcd as fulluws:-

CocULOGE.'IA. ACIIIB- VULI'I!I'J., ear. 

TUfa ,,,bpyramidali, aptrlura b~iori, labio knuiori: long. 
l'GS, operlural 0'76, lal. 0'S7, poll. 

OD8.-Tho proportions of thi~, differ from those of tho usual 
variety, which Rro R8 follow8 :-Lcngth 1'65, of tho aperture 1', 
y,;dth 0·00 inches. It is worthy of ob8l:f\·ntion, thnt aU tho Bhells 
of this vllricty camo from :\ different part of tho island, from the 
foregoing 8pocimen~. 

2. Cocm,oGE.'u P058IL1.S. G. &~erby. 

1'l.,11 oUQflgl1, crauilUCuld, .pird .ubacumiTlatli, obllud, an/rac. 
tibru ~n", ,ubNntric:o.u, le~itcr ,triati" .utura pro/Iln4~ 
imprtud; apcrturd .uhoro14; ptrilr~mau amlinuo, ,,,{..in
crauato; umbilicopar~; Wng. O'S,Ia/~ 0·37,pdl. 

This species i.s of the 8tatum of C. Guadawupt'luu, but may 
easily be distinguisbed by tho (orm of tho volution~ and the deeply. 
marked suture. Tho spocimon~ vary a littlo in thei r proportiolls. 
This species W(L9 not obtninoo by :Mr. D;J.fwin, but is from tim 
collection of the Geological Society. 

1. COCULIOOPA. SVDPLICATA. G. &,ur/;y. 

Tulti oiJlrmga, '"&U;,,minato-pyramidaU, apk.J f)/..tlUO, an/rac
til!lu no~n IQl~ibru, [XUtice .uhplieatu, .ulurd crellulatd,
aperillra oratli, pO'lice aclltd, labio u:terno tenui; columella 
oWokte ,u"tT/moo/a; umbilico millilIW" wI/g. U'93, lat. 0'2S, 
poi'. 

This a.nd the following are placed with De Forussac's sub.genus 
Coclolieo)la, because they aro most nearly rc\nted to hia Coddicopa 
/ollicII[UI. As 8pc<lics they are, howe,·er, both perfectly distinct., 
being mnd) larger, nllu not shining and 8mooth like C . .f"',;lliclIlu., 
which is found in the Sonth or Enrope aud at Madeira. Some 
,·ory young Bhell.9 and an egg Wen) fonnd, which I coujecture to 
bclong to this spcciC$. 

2. CocULIOOPA TEREllELLV)I. G. Smurhy. 

Tutll obloIl9t1, c!llindraceo-pyramid(l[i, apic, f)/..tu.irucuUJ, an/nu;. 
(i£UI tqilClIu, la:r:i"ru; .UII/I·& [XUtic~ CI"e7lUllltd; aptrturd 
ocali,[XUlici aculd, la/,io tZlerno tmui, (Jlllici rkclir:i,- colu-

I W Ii< f I ~ rwin nli p 



1S7 

tNtll4 oWokle trultwtd. umbiliro ,"i"imo; kJrtg. 0'77, I.rJ. 
0'25, poll. 

Thi, . peciC!! ditJert from the I.ut in being more cylindrical, and in 
being neMlr free, when (ull grown, (rom the ohtu.sc folda of the 1>08-
leriOT \'01I1tl0nl, as well all in tilt! (onn of the aperture. 'l'hOyOlLllg 
sheUaof thilapceicsarc longitudinally Itrill led, and they 1111\'0 lOme 
"cry oblolclo longiludinnl folda. 

I. I1ELlX DILAlIELLATA. G. SotcfflJ!I' 

Tmn o,.f,iculaw-Ikpn.d. ~ird. plan4, anfnu;li/,Il' ",mi., ultimo 
,/cu,;, ~t,.aro.o •• uPffne Oll!lll.ia'; .. umbilico par«); (J))"turiJ 
... mibH/t.,.i,#Ilpuniutii,a"gu!at4.L..[,ioukTHo tniui; inUrM 
plki8 duoblU 8JliraliblU, pol/ied '1IlJpri: «mg. 0'15, lat . 0'33, 
lKJlI• 

The young tihclls of this speciee 1111\'0 "cry different proportion. 
from thoec marked above, their uie being Ilellrlyas great lUI tlleir 
width . Tho large;lt speeimen is white, with irn-gular fcrnlginou8 
ray.. This i8 w!ry different (rom Imy known recent species, although 
there are ICI'eml to which it appertrs to have IkIme analogy, such as 
Iftli~ I.'Jlulylill.tn er Cool.:wno., and 11, !Juiarit; in both of theile, 
hOI'nm,'r, the inu-rnal spiml l)iailJl are placcd within the outer wall 
o( the .hel~ a.nd not upon the inner lamina, M in lltliz biiallUllaw, 
There i. Inotl,er 1'CI:e1l\ species, 'II'hich is IkImc'II'h,at an.logout to 
this; it is as yet undC&cribed, .nd dilfcl'I from this and from 
Cool:iaHa, in the cireuDl~tanec of ita r-ing (our internal spiral 
1)lait.e, two of wllicll are placed within the outer, .nd two upon tho 
inner wnll of the ~hcll; it 11"118 brought from Tahiti, in tho Beagu. 

2. IInlx l'tH.VOOO!i. G, Sw:trb!J. 

Tutd OrbituiaUNII.&kprrad, arifrtu:tiblU HZ, rotundatu, ,tri"tu ; 
0./,(rlur4 _ilunari, labw inkrnoJ>ikU triblU 'JaraliblU, 
jmticu !Jrodtltim. majuriblU, tZlff'JIf) inti" dtnti/'IU quinql.l' 
i~trllCto; umbilk4m«iioc,.i; lonS, O'Oi,iat. 0'15, pdl. 

This ilIklDlc'II'hat related to lJt1iz conlor-ta, of De }'eJ'WllaC, Moll, 
tel1'. et fiuv. Tab. 5 1 A, f. 2; but dilTen ftom it in IOYenU par· 
ticula~ 

3 . IIELa: e;P'l"RCA. G.Sotctr/J!/. 
TuM III.OOrl;iculari • • pir-d I!IWonoided, 0/'111.,4; ml/ratti/'u. qll.(I. 

111.0" IlI.midi., ftlwlrialu; "pt,.w,.4 tIl(l!f'14, ptrit,./mIat, tefllli; 
umbilito p""~, profunlio; lOti!!. 0' 1, lat. 0'13, poll, 
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Easily distinguishod from Hel~ poiyotifm, b)' its wide, toothk'llS 
aperture. 

4. HE1.IX D1P1.ICATJ.. G. Smurb!!. 

'l'utd orbiculal<J-rleprt"a, an/nutiblU 'luinq~ rotundalil, .triali. ; 
apn-turd umilunari, labio intenlo plici. duablU .piralib14, 
pol/jed major;; umhilico m6fJrw; long. 0·04,lal. 0'1, poil. 

This must bo regarded as perfectly distinct from Heli..!: bilam~llaw, 
on II.OOOlint of ita form; its ulnbilicus is much larger, its spire is not 
fiat, 1Ior is the poswrior edge of each VOllitioll angular. There aro 
specimens, which must be referred to this species, found with tho 
folt'going species, and with tho Ooglogtma /ouilu, which latter is 
associatc<1 with a living Succiuca., in the modem calcareous sand· 
stone. 

PALlEOZOIC SHELLS FROM VAN DIEMEN'S LAND, 

RUIIIIIIl!D TO,!.T 1'.138 OPTH1!! V01.UME. 

1. PUODlJCT'!' Rl"G'!'T'!'. 

'n;s is probahly tho Bailie species with that named ProJucUl 
rugaUl by Phillips (Geology of Yorkshire, llart ii. plato ,-ii. f. 16); 
it is, however, in too imperfect a condition to allow mo to decide 
positively. 

2. PKODUCTA DRACnYTHA:KUS. G. &cerby. 

ProducUl, talll lubtrape.;ijormi, comprutd, paru anticti latwri, 
,ulrbiWbd,fJOIticd aUfI/Utwri,linell cardinali brni. 

The most remarkable clmmcwrs of this species, arc the shortness 
of the hinge-line, and the comparative width of the anterior p."1rt; 
its outsido is ornamented with small, blunt tuberdes, irregularly 
placed; it is in lilllcsWuc, of the ordintlry grey colour of mountain 
limcstone. Another specimen, which I suppose to bo tin impl'CS8ion 
of tho inside of tho flat valve, is in atone, of a light, rusty·brown 
colour. There is :J. third specimen, which I believe to be tho im· 
Jll'C!I8ion of the inside of the deeper ,-alve, in a nearly similar stone, 
accompanied by other shell!!. 

c The Complete Work of Charles Darwin Online 
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I. SPIRIPERA 8UDRADIATA. G. &tcerb!l. 

Spin/era, tatd /mduim4, par~ medullld latd, radii. lattralibuf 
utriUlqIUt i4tui. paucil, inCQII'pkuu. 

The breadth of this shell is rather greater tha.n its length. Tho 
rays of the lateral surfaces are very fow and indistinct, and the 
medial lobe is uncommonly large and wide. 

2. Si-IIIJPERA ROTUlWATA? Phillip'" Geology rif Yor.b!irt', 
pI. i;&:. f. 17. 

Although this shell is not exactly like tho figure above referred w, 
it would perhaps be impoS!liblc to find auy good distinguishing 
character. Our specimen is much distorted; it is, moroovcr, all 
exnmploof that sort of nccidcntal variation illnt shows how little 
dependenoo ought. in some instnncClJ, t.o be placed upon particular 
charnctcnj for thcrndinting ribs of ODO side of one valve, nrcrnuch 
more numerous and closer than those on the other side of the same 
,>alve. 

3. SrIRIFEIL\ TRAI'EZOIOALI8. G. &u:erby. 

Spin/era, tatd ,u/;lelrllf/ond, mediand par" pro/ltndd, radiir 
tlOflnullir, .u/;jl/(())upkuir.. radiir lauraliLlU utnUMJlltl [oteri. 
ttplem ad QC/o dirlirn;lu: long. J ·S, lat. 2·, poll. 

Thelo ar6 two specimens or this, in:J. da.rk, rusty, gray limestone, 
probably bitumiuous. 

SI'IRIFERA TRAPEZOIOALIS, Vtl.l. ? G. &leer/;!!. 

Spin/era, te,/a radii, latwali/;IU tripartitim dil1w, linn. incr6-
menti antiquati., CQ.Iteroquin orllninQ ad Spirijeram tra~oi
damn .imillimd. 

At first I hesitatro. to unire thi.9 to Spirijera traptzoidalil, but 
obsen·iug tlmt at tll6 commcncemcnt thc rndiating ribs were simple, 
aud knowiug that these 810 subject to variations, I h:J.,oe thougllt it 
best mcrely to distinguish thia specimen as a variety. 

There are 8C\'cral othel, probably distinct, apecics of Spiriferro, 
but as thCiO are ouly casts, it is obviously impossibl(l to give the 
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c:xt<lma\ chamcters of tho species. Since, however, they nrc nry 
rema.rkable, I have thougllt it ndl'i$ilblo to gh'(l a name, together 
with "short description or each. 

4. SI'IRIPERA l'AtlCIC08TATA. G. S()fCerl.y. 

Length equal to about two-thirds of its breMlth; ribs fow and 
variable. 

5. SPIRIPEIU. VEllI'ERT1LlO. G. S{fU;trby. 

Brclllllli morc than doublo ita length, radiating ribs ratiu!r large, 
distinct, and not numel'(lUS; p!lIIteriorinncJ8urfaoocovcrod with dill
tind I)Unclulationa in botl! ,'alves. 

6. SPIIIIFERA. AnCUL ... . G.thv:crl>!I. 

Tho proportion' of this !!pI.lCies nro vcry remarkable, iUllSlnucI, as 
it nppean to h",o been nearly tJm~c time.! ns wide a.!I it is long; the 
mdintillg ribs arc not vcry numerous, and the iutcmai po!ltcriur IIIU

face of one valve alone (tho largo vall'll) haJ!l been IlUncluiated. In 
its proportions, it resembles Pl,iIIipll'lI SpiriJ~ CQnr:ol«/a,· but as 
our Sp. ;Jmula is only R cast of t1Ul inside, its proportious Rrc not 10 

ILbnonnnlas those of SJI. conrol«ta. 
A .pec:imen which i. vcry much prC!l!lCd out of its natuml shape. 

but which still appears to differ somewhat in its proportions, sbows 
1I0t ollly the CRilt of tho in~ide, but al¥t tho impression of tho out
side; its radiating ri~ are "ery irregular, and numerous, but it 
mutt be regarded as doubtFul whether &Ome of them be not principal 
and othera only intcratitial : their irregularity rendcra it impossible to 
decide. 

• GeologyotYo.bhlre. Part 2. PiaU: IX. f. 7. 

W rk ~ rwn nli 
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DESCRIPTION OF SIX SPECIES OF CORALS, 
FROM THE PALiEOZOIC l~Olll\,[ATION OF 
VAN DIEMEN'S LAND. 

By W. LONSDALE, E~Q., F.G.S. 

I. STENOPORA TASMANIF.NBIS, sp. n.* 

Bl'anclllJfl, branche, cylindrical, l'ul'iolUly inclined or cl)fllorttd; 

tube. 11101'e or leH6 dimJrgellt .. 'T/iQUI!" ol:al, ditluumal ,·idgcs 
.tl'01I!Jl!l tuberculated; indicatiolls oj Illccc'Hille flurt"QU;ill,9 iii 
eadjtu~,1-2. 

TUis coral, ill its gener:!.l modo of growth, resembles Calamopora 
(SteIUJporu?) tUlilida. (Mr. Phillip!!, Gcol. Yorkshire, Part IT. 
PI. I, fig. 62), but in the (orm of the mouth aod other structural 
detaiJs, the differences are ,'cry great. SUllopora Tan/wllien.;. 
attains considcrnble dimensions, OliO spc<limen beiug 4-~ inches in 
length, and half an inch in diameter. 

Tho brnnches have individually gront uniformity in their circum
fcrcnC(l, hilt they differ with respect to cad! other in the same spe· 
cimen; and thero is no delinite method of aubdivision or direction 
of growth. The extremities arc occnaionally hollow; and one 
specimen,about Ii inches in length, and half:minch iOn breadth, is 
crushed completely tint. The tubes, in tho best exposed cascs, hfl\'C 
considerable length, springiug almost solely from tliO axis of the 
branch, nnd diverging '\"ery gently. till they nearly reach the cireum· 
ference, where tbey bend ontwards. In the body of tbe branch, 

• Though the ebaraetero of thill genu! arounpubtbbed, it basoo..n thought 
Bdflaable not to gifC llIem fully in thi8 notl~, B very few apeeieo only ha,-iog 
bccu examlued. The coral ill IlII9I!otially competed of lIimple tuhC9, varioualy 
aggl't'gntcd Rnd radiating outwards. The mouth II rouudoroblong,Rnd lur· 
rounded by proJectin{l walls, having along thccre5t a row of tubercles. The 
mouthortg'inBllyovnliegrQdunnynRrrowcd("'T.vo~)byabBndprojectiugfrom 
the Inner wall oftbc tube,Rnd biluBllyclolell, 

" The Comolete Work of Charles Darwin Onlin,~ ___ _ 
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tho tnbes are angular from lateral interference; but., on Ilppronching 
tho outer surface, they become oval in consequence of tho inter-
8j>IlC<'8 produced by the greater divergence. Their diameter ;8 "cry 
lmiform throughout, with tho c:u'eptiou of tile narrowillgB IIcar tho 
terminations of the full-grown tubes. Tho wal!~ in the interior of 
tho brnnches were appnrcutly vcry thin, but there is a relatively 
(lonsidcrnbJe thickness of matter at the circumference. No tmcC:!! 
ortrnnsvcrsediaphragmshavobcculloticcdwilhillthetubc8. 

CtISCIIillll!ltrnth'oof tlle c1l1lnges to 1I111.turity and 61111.1 obliteration 
in tho 0\'11.1 termination of the tubes arc nre, but the following havo 
been obeerved. Where the mouth become!! free and 0"11.1, the walls 
are thin alld sharp, tlnd perpendicular within the tube. In I50me 
cases thoy nrc in conl.tlct; bllt, in othera, they are separated by 
groo\'ea of vnriable dimen~il)ns, in which vcry mi,mte foramiu!l. or 
poros may be detected. As the mouth npproaches toWllrdS mntu~ 
rily,lIul grooyesare more or less filled up, and the wnlls thicken, n. 

row of "cry minuw tllbcrclcs being discovernble along the crest. At 
this stnge, the inner side of the tube eclllCs to be ,'ertiea!, being 
lined Ly a \'ery murow inclined band. The mature moutlla nre 
sepnrllted by a bold ridgt!, generlllly simplo, but not nnfrequently 
dh'ided by a grOO\'(I; tho double na well tl!I the single ridge bcing 
Bunilounted by II row of prominent tnbcrcles almOllt in contact 
""'itll each other. Only one CJ[amplo of the filling np of the month.s 
has boon Obsef'ed, but it affords IlIltisfllctory e\'idence of a gradual 
expansion of the inner Lnnd, before allnded to, and a final meeting 
in tho centre. In this cxtromestatc, there is agenernl blending of 
dot.n.ila, but the tubcrcles ll.Tofor tho moat part distinct. 

In this Bpecies, proofs of a narrowing of the mouth previonsly to 
thoformotion of the pcrfect tnbe, lind thefiunl contraction, IHC 1I0t 

vcry promineotly exhibited in the long cylindrical straight branchell; 
bllt n('ll.r the point wbere the tnbes bent outwards, there is !III annu
lar indentation, ",Mel! mny be traced succellsi\'cly from cll8t to enat 
in 1\ lineal direction, pllrallel to tllO surfnce; nnd between tho pro
mincnt nlirro\\<;ng and tho perfect 8urfaro, the walls of the tubes 
wcreijlightly rugose. In another short branch, belie.ed to belong 
to this species, but in which the tubes dh'erged ontwanb vay 
rapidly, tho IIll1TOwing is strongly marked, bnt not to nn equal cx~ 
wnt throngllOut the speeimen. 

The matrix, in wJ,ich tho fOS9il is imbedded, iB a conrso cnlcn~ 

rcoU8 sho.le, or a grny limestone; and in which occur !I!SO Ji't'71al~llCi 
j'ltcnIClla, &c. 

(Q The Comole te Work of Charles Darwin OnliQe..-
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2. ST1WOPOIU. OVATA, sp. n. 

BI'(/IIc!ud, ,"ant:"" oMI; lllhe, relatiul!J ,IUJI", dilll:rgcrlcl1 greal ; 
1II0uth, rou.nd i rontractw,1I or j,.,·tgularities 0/ grotetA 1111.· 

The clJaracters of this species have been ,'cry imperfectly ascer
tained, The brnncl~C6 nrc 110t unifonlJlyoval, oven ill apparently 
tllO same fragment. Tho tubes diverged r:J.pidlyaloug the line of 
tho major axis, and had hut IL vcry limited vertical growth. Their 
casts exhibit a mpid succession of irregularities of development. 
The mouths, as far lUI they can be dctcnnined, were round or 
slightly oval, and tho dividing, tuberculnted ridges 8harp; but in 
consequence of tho outer surface not being exposed, their pcrft.'ct 
chll.r:lctcrs. and tho changes incidental. upon growth, could not be 
ascertained. 

The cornl is imbedded in fL dark grny limcstone. 

I. FENEBTRLLA AMPLA, ap. n. 

Cup.,haped; ctlll/lifero!u rur/au in/emal; hranches dicllO/i
moUl, brood, jlat, Iltill; megke, 01:a1; rou:. of cellg 7lWlItTOIU, 
rarely limit«l to tICO, altCl"7laU,. /ran,lIC1W C07I7UtJljng procaru 
«ImetinlU «flular ;.inntT UJ.yer 0/ non-cellular fUrjau ffr!l 
fibrma; external la.llM" 'eI'r!l9rallular, "1)1~:fibrOIU; gemmlt
l!/e,·0U8'lHJ11icl6?'lIIall. 

Bomo of the casts of this coml havo n goneral resemblllnce to 
PCIINleila po1!lfKJra/(l, 118 roprcsente<l in Captain Portlock's Report 
on the Geology of Londonderry, PI. XXII. A. fig. 1 a, 1 d j but 
there is no agreement between the Vlln Diemeu's Land fO!:ll!iI, and 
the structure of thnt species as given ill PI. XXII. figure 3. of 
ti,e 8M11e work, or in ]\fr, Phillips' orip;innl figures, Geology of 
Yorkshire, Part 2, PI. I. figures 19,20. A geuem! rescmulance 
nlso exist~ betwccn Fimcddla (lmpla nnd n coral obtaiuod by Mr. 
hlurc1,;son from the carboniferous limestono of Kossatchi Datchi, OJI 

tbe eastern flank of the Ural mountains, but there is ~gain a marked 
diiferenooiu structural dct.1iis. 

Penulella ampla at.tained considerable dimClllliorn;, fr.lglllcnt.s ap
pllrently of ouo spedmcn eo\"oring an area. of 4. inches by 3 inc\los; 
and)t displays eonaidcrablum!l.SSi\"unC99 of outlinc, the branches at 
tim points where_thoy dic\lotimostJ often exceeding the tenth of an 
inch in breadth. 

II 2 

plete Wod:_ f....cb des... O.Dlin'~ ____ _ 
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In the geneml aspcet of t110 coml a C()nsidcrable uniformity prc
vnils, but the branches "My in breadth, swelling out greatly ncar 
tha bifurcations; nevertheless, thero is no llll.rkcd dillcrcuC<l of 
c1mrnctcr between the base and tho upper paIt of the cup, even in 
tlu} Ilumberofthe rows of cells. 

In tho best stato of tho cellular 8urface, which has been noticed, 
thcIllouthsof the cells oro rclntivcJy large, round or oval, !lnd Ilrll 

defined by a slightly raised margin; and an undulating, thread-like 
ridge wiuds betwC<!n them, dividiug the intcrspaees into lozenge
shaped areas. The lOW80( cells, iUllllooiatclypreceding tllo bifurcation, 
sometimcs amount to ten, and after the scp:Ll'lltion gencrn.lIy exceed 
two. The mouths of the lateml rows projed into the meshes; and 
the trnnsvcrse connecting proecssesare IIOmetimes cellular. The in
terspaees between the moutlis, na weI! as the undulating ridges, arc 
gmuulnr, or very minutely tu\.H.:rculated. Internally, the cella ex
hibit tim usual obliquo armngement, overlying each otitcr, und ter
minating abrnptly against the dorsal part of tile branch, The per
fcctcasts of the cellulM surface give tbe rel'crsc of tho chrl.l'nct~l'll 

just noticed, but more btCnCrally tho impressions display scarcely a 
truce of auy other structure than longitudinal rows of circular 
mouths. 

On the inner layer of tile non-cellular surface, twenty \\'ell
marked parallel fibres, with iuicnllediatenarrowgroo"csOt corre
sponding casts, may IlOmetimcs be detected, and the number is 
always considerable. The mode of preservation did not pennit the 
true nature of the fibres to be discovered, but in consequence of 
what has been noticed in otilerspecies, it is inferred thnt they are 
tubular. Their runge is considerable, but in the specimen, which 
exhibits their structuro most fully, they are frequently cut off by 
circular foramina. Their perfcct Burface is minutely granular. 
The outer layer, or back of the branches, is composed of an uniform 
crust wit.hout any indications of fibres, but covered with nU111erouS 
microscopic papillll!, aud corresponding pores penetrating the snb
stance ortbe layer. 

The only indications of gemmuliferoull vesicles, are m"lall circular 
pit.s occasionally situated over the mouth, and agrocing in position 
with the vesicles, which iu other ctlllular genera, have been con~ 

sidered all gemmuliferous. In the Russian specimen tmforo allnded 
to, casts of similar pit~ are very uniformly distributed betwecn tho 
ca~t9 oftl,o mouths. 

Tho youl1ge~t stato of tho coral has not becn noticed, nor have 

, f 
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any marked changes incident lipan age. exccl)t the grndual thicken
ing of the non-cellular surface, by tho coatinA' O'l'er of the fibrous 
layer. 

Tho mntrix of tho specimens i~ a dark greysplintcry or nn carll,y 
limEl!:!tonc. 

2. }'£.'i"EI'ITELLA INTI'.RSATA, lip. n. 

Cllp.,/'aptd; ull!l.liftrou. IIIr/ace ill/cr/lal; bl"llllChu, dicllolimoll', 
cunljJr'C8,ed, lJr8adiA fI<ll'iaUe .. 1!Ie~/tC8 oM,)1l(j, lI.a'TQ1~; f'OIC' qf 
cell. 2-5, dicideJ by longitudinal ridge ... 'rallB~f'TH COlll/eel
ill!! pNJaUu lAort tei/Mld cell.; lIollo.Ctliular .ur/aa, illner 
lafPr, .narpiyJi{'r(}lu, ouUr lo!!cr, lIIimill'IY9ranuiar. 

By tho delicacy of iu ~trllcture, this s~iee is easily distinguish
ablo from Fill. ampla; and in till) rows of cells YIITyin,!\' frolll two 
ton,·c, 118 well as in their modo I)f do,'c1ormont, there aru fllrther 
well-mllrkcd dilfcrel1008. It appears to hM'e IItt.,incd consiucrable 
dimension~, fraglllcnli lun-ing been noticed an inch and a-half in 
length nnd an inch in breadth, 

The branches \'pry in width, swelling out gradually towards ll,e 
bifurcation .... but without nnynltcratioll in the form or aiw of tho 
meshes; nud as fnr as the sbtc of the sp<!cimens will permit an 
opinion to be formed, no marked chaugcsooourrcd during the devil
lopnll'nt of the cup, Ilxccpt oncaiJont to be noticcd. 011 tile ccllu
lirerons surface of the branchC!l, considernble, but nniform, nJtcrn
tions take plnoo betwccn the snccessi\'e bifnrClltions. For a. sloon 
distance abo\'e the point of separation, the branch is narrow And 
angular, and traversed along tho centro hy a ridge, and thero is only 
ono row of eelllllarmonths on eaehsido, As tho braneh grow, the 
ridgo widened, and ultimately became cellulifcrons, a row of mouths 
springing from its pll\CC (inll!rllllla), Tho three rnngcs of ct'llulnr 
openings are, in this state of the branch, separated by t .... o ridges, 
and thC9C, as the dc,'eloplllent advanct'd, again widened and bci;ame 
cellular, t.he five rows being divided by four ridges. This appears 
to be thecxtrcllle st.1geof gro'wth, another bifurcation taking pluce 
immediuU>lyafter. In tho earliC>!t formed part of the cup only two 
or thrt'C rows of month~ prevail; and whero tim number is grea!.cr, 
a t'Crbin amount of irrcgulp,rity in the linear arrangement is pcrccp· 
tible,rcsultiugfrom tho luternl expansion ofthobrnnc1l, 

In tho best presen'Nt specimens, the mout.hs aro rc\uti,'(']y Illrge, 
rO\lIld or ovul, and the Ulargin is ~1igl,tly rni!l('d. In the middle 
rOW8 they nrc parallel or nenr1y parnllel, and ill lho di!'e('tion of the 
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a.:r:i9 of the brooch; but in the side rows they are often obliquely 
pl:J.Ced, illc1iuing toward, the meshes. 111 tiJeIlC nearly IJerfect speci
mens the dividing ridgt'8 nre thread· like and slightly waved, but 
tilcrc is no tmec of the loztmgo-shaped compartments so distinctly 
exhibited in Fl!1Iutelia ampi<l. The intersp:tres between the mouths 
are lIat or slightly coln'ex. In specimcll8 leas finely preserved, or 
deprived of the origil1al surface, tho mouths are Dot nnirono in ont.
line, and have no projecting Il1argio. The dividing ridges are also 
,datil-ely broader; and tim wholo surface, including tbo tmn8veno 
conneding processes, is granular or minutely tuberculated. 

The inner layer of tho non-cclluJ;.,r surface iii sharply fibrous, nnd 
tho sarno structure may be more or lCll8 clearly dctc<:tcd in the 
tl1lnSTcrsc., conneetiug proccssea. The uumber of fibres on the 
brnuchea do not apparently c::ccccd tweh'e, and they are in general 
lefIIJ numerous. Their range is eOll8idcroblc, additional oncs being 
interpolated as the broncll widens; and their snrface is minutely 
tuberculated. No separate, circular foramina were noticed. The 
outer layer is uniformly granular, wllere eOlnpleted, bnt every inlcr
Illed~ato stato from the sharply fibrous may bo traced on the same 
sllCCimen. 

No distinct proofs of gemmu]iferou9 vesicles have been observed, 
but in a specimen, whid! is believed to exhibit impressions of this 
species, there are OCeasiOllaUy to be detected, near the mouths, 
hemispherical casts. perfectly roullded on the surface, and cvidclllly 
uDconnccted immediately with the interior or the cells, :Iud which it 
is pJC!1umed may represent thOl!e vesicles. Fen«ldla ill/eTnO(a 
:lllj>c:lrfl to be an abundant fossil, one slab nearly eight inchl.'l:1 long 
and six wide, being covered on both sides ,.,';tll fragments of it, and 
numerous smaller specimcll8 occur in tho collection. The matrix 
is chieRy a coarse gray calc:lreous shale, but it is IKlmctimcs II. sillino 
tery limestonc, or a hard ferruginous or light_coloured clay·sWnc. 

3. FE:SF.8TELLA F088trLA, sp. n. 

Cup •• hapd, ullulifeNJlU IIIrjac6 inknlol; /;rmu/ra didw/imOlu 
'/elMer; mu n.u oeal; TQIC. of (ilu, IICO; trannerltl }J"OUI'. 
non.ullll.lar; illncr layer oj nrm-celiuliftrOlU .urjau minutely 
jibrolU; external lay" 8/lWO/h or gnlllu{ar. 

In general aSpt.'t:t and strueturol details, this ~pecies bean> " great 
rcscmbl,,"cc to Ftntltella jlu. trocw or the magoC!lian limC!ltone of 
ElIgI"nd, {lU/epora jllutraua., Goo!. 1'r:11I8., 2nd Series, Yo!. Ill. 

Th f h rl ~ lin 
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I'l. XII. r. 8), but it differs from it ill the peeUlill.T c1llll'~tcr 

exhibited in the cast of the oollulircrou9 surface., the nature of which 
will be given in noticing tho.taurfncll. 

The prinei,ml specimen il a nearly perfect cup 1, inches in height., 
and about two inches ICI'08II the wideat, compressed part. There 
are 110 marked variations of character, hut ocea.siona1ly, irregu
larities of growth, due, lIollparently, to aoeidcllts during progrel:llliYC 
development. 

The following details have boon obtained from casts, no perft'Ct 
8urfaoo having been ootioed.-The branchce had great uniformity of 
dimcllaions, swelling hut \'cry .Iightly mt the di~lallt points of bifur
cation, and their thicknC88 WII/I apparently nearly eqlllli to their 
breadth. The cast of the cellular 8urfaoo i.e tra ... ersed along tb(l 
centro by a sharp narrow trench (fouula), with ncarly \'crtical 
sidO!l, tho distinguishing character bctwocn this epcciC! and Fen. 
jllUtraaJa. The cylindrica.l ca.sts oC the mouths, or tho interior oCtho 
cells, lire arranged in a singlo row on ea.qh eido of tho trench, and 
110 increuo of nnmber is clearly perceptible at ihe bifurcations. 
Along tllo centre of the trench ill a row of indcntatiOn;j or minute 
conical pil.!!, acharac1crnoticeablo in othcr species, ])!l.rticularly in 
PCII. filil/racca. TIley are plainly not casts of cclllll:u openings. 
but of rehtivcly la rge papil11e. Tracea of luch proje<:tiolll have 
aso becn noticed in 8C\'eral other inatanOOll. 

Tho mouths of the cells, in the miuuto fragmen' which has been 
obWned exhibiting them, are large, roulld, .lightly projecting, and 
1I0t very distant. aud ill thOJlame atom is an imperl"ectkccl. Tho 
rernnill,of tho non-L"Cllular surface cxhibit no characters requiriug 
notice, but indication, of It. striated nnd smooth layer havo been 
O~r\·ed. 

Thc two specimcns wbich afforded th~ structllral dctails lun'c a. 
matrix of dark.colollred, luud liml'lltollc. 

lll::MITRYI'A SEXAlfOUt.A, sp. II. 

Ntl~J.:filU. ~!JOnal .. 71IU,," roulld in (kIllM~ rotc,. 

The coral to which the abovo inefficient cbamctcrs are apl)iied, is 
imbedded in the sbaly surface of a dark, hnrd limC!ltone. h is 
a.bout &11 inch ill breadth lmd half all inch in height, and conmsts of 
two layers of net-work,-one presenting quadrangular lllCllhC!l, and 
thcolherhcJ[llgonal,witilarouud,innerarca;nn(lol'craconsidcr
aille I>a.rt of the Bpecimcu, the quadrangular nctV>'Ilrk has ~u 
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removed, whereby the connenoll of the two atruetnrell ie perfeetly 
oxpo&ed. 

This fossil is believed to !lgroo completely ill i18 C8SCntial generic 
clHl.rnctc1'3 with tl.oee of lIcmitrypa (Pal. Foss. Cornwall, 1)' 27). 
but iu atatc of pre&erl'3tion, and IOmo racilitiell afforded by it (or 
dctcnniniug 8tructural (\ctailt., hue led to an inference res-pecting 
ita n:l.turo IOmew!!: .. t different from tllat gh'cn in the work ju~t 
quotro. . 

1110 inner surface of fiemitryfX' oculllta (loe, cit.) is dCflcribed 88 
"m:uked with radiating rid&;ee.,H lla.-jug iuten'cuing "ol'al deprell. 
8ionl, which penetrate only half through the substance of UlCcoral, 
alld 110 ",hera reach tho oUkr sur(acc.~ The equh'nlent portion of 
the Yan Diamon', Laud llpecimcn agrees perfectly with thia state
ment, CXc<'pt ill the furm of tho mcshl'll or depressions; it i ... 11OW. 
Ol'cr, not merely" liko &omo FcnClltcl!B.!," but it posse&&Cfl all the 
_ntial cll(lracten of that gellus, IIm1 is belie\'ed to be a fragulcnt 
of J'tn. j{)6ulia. Thi8 inference is dra .... n from a miuute portion 
U1~hauically detached, and which uhibitcd. row of large, round, 
I)rojcctiug, cellular mouths. The utemal.urfa.ee of Herll. (Xu./ala 
is dcseribed 88 "wholly covered with lIumerou8 round poret or 
ceU8"-" lI$8OCiated in double rows," and tho corTC!!ponding portion 
of Hem. 6UXHl9/1,la haa ~n llIlCertained to consist abo of a similar 
surface of double ro""" of round mcalles or "pores," but with hu:a
gonal boundaries; and tl,ey are Bhown, AS edlibited by the specimen 
in ita embedded state, to pcnetrntc to the snrfaee of the Fcncstella 
or quadrangular net-work. 

ThC'90 dctaihalo conooived to be ltJfficient to establish a generic 
agreement bct""'~11 tho Ylln Diemcu'8 Land coral lind llemilrypa 
ocu./a/a .. aud an e:n.mination of an Irish e;pccimen of that genU8 
baa fully confinned tho structural dctails exhibited in the "inner 
sutfacoM of tho specimen to which, proYisionally, thc namo of lIerni
tryJXI .a<J'fI!Juia is applied. 

Of tIle true naturo of the "e:demal" net-work no opinion is 
ventured. It is formed almost enUrely or dark gmy, calcareous 
matter, filling apparently an originally ~llu lllr 8trueture; bnt there 
are alllO a few amall patches of the outer covering, consisting of an 
opaquo white crust on tho .urface, which ""ILI origina.11y in contact 
with the external net-work. That it was a parasite littlo donbt is 
enwrlaiued, a.nd the interesting agreement between the !pace occupied 
by tl,e doublo row of Ille&heo, and that of the parnllel branche& of 
tbo Fl'lI8I!tella ari_ appllrently from the Ia.tter having afforded 
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luit.ablo haao linN for attachment. In the Van Diemeu', lAnd 
lpecim('n, tho agreement i. markcd by an increued breadth in the 
net-work, Iud hy .. row of projecting pointe. There is abo • re
markable agreement between the arrangement of tho mouths of lhe 
Fcnestclla and the meshCII of the" inner" net-work. Similar oon
£otUl itillll nro .o.dmirnbly shown in lUI. Phillip'" CJ[cellent llguree 
(Pa1.F088. P I. X III. r. 3S). 

The IIOlid portion. of the st ructure being es:oeedingly fine, rteem
hliog the thread or the moat delicate b.ce, attempts to dL,oo'fcr tali5-
radorily internal dlaractcn proved UD!!1Iooestd'ul, cJ:cept in ono pia«'. 
where a true cellulP.r arrangement 1'.'118 believed t.o be vi~ible.· 

or tllO natura of tho illV08tillg crust, nothing also haa been 
dckrmined. 

Though the naHle IIcmitrYI)D. may be objectionable, as applied to 
tho cornll under oonsidcr:ation. it bas been thought ,ight to retain 
the word, until the (ull chllracters of the gtnu. 8111111 lu .. 'e been 
ascertained. . 

P.u.JIIOUTn,JII" .... ry, 18« . 

.. A Codrinaton len., balr.all_lnc.h III diameter, ..... Illyarlabl,. IUed ID u_ 
&llIllIlnglheeoudacribed,llItbllootlc:e. 

__ ~ ____ "",moletA"""ofcru.. n..r 1 0 .... np 
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Nebon,LieuL,OQ the Dennudablanda, 1'1)('11., monIed I'foIn m.eUlIDO'l'blc 

14",147 ullonwlthcartbymatt.er,:' 
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P~I"O#,M.,oDealeareourod<.sofA .... s""nl,eoIoD.oI.~byllcbl,t03 
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of three oep&r&te ~lId JnMpI'lIdentYohunes. Thollr1t,tr('t.Ungol!.be 
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An Arrlc:t.n N~ Chid'. Wtlllen by himtelf. 1 yolo poll S,o. 
(ftfllrlyf'WId,.) 

MR. G. P. R. JA1lES. 
THE CASTLE 01' EHREKaTElN, 

A lwmallcc, I,y G. 1'. It. JAloU:.a, E$q., a \'011. paU 8ro. UN" rffldj.) 

Mil. LEIGH HUNT. 
MEN', WOMEN, AND BOOKS , 

A COl.L£CTIOII' OP Eau.-u, Ly LIWJIl IJUIIT, 2 '01 •. post 8v/I, 
(N'!/MfiTlIV·) 

I 
NEW NOVEL. 
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a.ob. poll 8.0. 

I Slit JOHN HERSCHEL'S 
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SAVAQE LIFE AJfJ) BCElfE8 IK AUSTRALIA AJfJ) 

InlW SEALAJOD. 
DeIDj{an Artlf,t·. Impra.lo ... of Countriol .... d l'eop1e at the A.nllpodllt. 
D1 OBOII{I. Pa.:«clI AlIO"",}4q. til two yoit. putt 8fO., with 
DumeruulJllllllBtWllL 

.. 1'lIeIe ... I .. o ..... QlHlofJOOllal1iallealdt!lcrl.,u. .... lblllllCbofflAHllapIIilirllll 
I" "~paf!'! prom~ •• r.Allflloboe .. td DlIIIInI in Ibe Soul~m helll!tpbere .. ilh • 
paloLet". e-re, aDd hallbRY .... ilia poelial f~~", lelo billlllprlltllou of 11."_ 

·1I~e"{..C!-~~Cej\IU or COIOraeJ\C51 of rnany .. ·bo bne .......... 110 Ibe In,lpodH; he 
hulbellerlltle,I"_M1IMllmoreeoohl"'Nmllld,lIIdl,LofIodlbovelbellmo
lpbeteofColool.alputlu.""'ip."_Sp«,./o;. 

"AIrNod1~.· .... rabI) ~_DlOlM l.uIic:, ........ a. art~ aDd'D a.,lbor. Mr.AILpI 

~~£~z:::.aZ{U~;~b~;:~=t=~:!:lt:-7~.= 
............ ,. K/ .. I .......... ' .... ..tf.llAjIJ '" ".il#."-LUnw'f G .. «,~ . 
• .:!. ~n:: !:,r.:'b~b~il;tiZ':~~;~Jl~":!:..~. ,I .,Ib lLel~ 

.. Allerlear-eful ........ oflMtel •• YOI • ..,n...-..ceu.e.,.;IIIoId .. ybesi-

:!::..t."'J~bI~'~~«~~-;'~'i~pIcI_"""",IUe" AIIIlrIkaIOld Nt .. 

LEIGllllUlm SELEC1;I.~~~,\'!!'9:! TilE ElIGLlSll POETS, 
J. IMAQJNATJON AJfJ) FAlfCY. 

n . "WIT AIfD HVlIIIOVR. 
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10.. Od.eaeh. 
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• h~n: ~o:~~ =r:::::or~~~ .. :r,=e::= 
~ .. u:.. ~~~=\= :.~~~:.":].tl':'.I:"~:I:I~ 
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b~~~:' :~II::JD:'f '::': '!;!': 
crilJ(''''',IOkonlotdl))".dt~tlle~J 
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:r~~~~ir~.~u,":i.QLt.~ Illslbe.eryeMellCeofIileMIDuin! 
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lill<!. • ... fil aDd II ......... : Iormt. prmdul III ' 11II.l'ulioolud l·AIIq",' bribe .. "", 
•• Ibor • .l.lilleolelipoll_ ...... ialliMlll .. on.. ....... iI ... _~ .... 
~~.II ... ,cba .... 'n'oIMoIlIliocb 1lI10.·~ aDd .""ere-. 10111 1Il1l"lh."_ 

A lfARRATlVE OP THE RECOVERY OP H . M . B. 
OOBOOlf. 

(CII •• LIU 1I0TUUf, EIq.,Caplal.). 8t1'a1oded I. the &101 Monte 
Video. M.,IO, ISH. It, A.r.TLl.Y COOl'll. KilT. C<NnlnUlder, R.N., 
(l.teUeul.ofll.lI.S.0I>fiOl,).lvol.8To.withuumm)\lII')aICl. 
Prlc~ 1 •. Od. cloth. 
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.alrorDI ,lib. Vol. II . 

III:OOJID VOLUKm OF .. _ODE ••• AJJCTB .... ' 
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OU.DIl.T. o. OxPOan. I n one yolwnt.llD~ 8,'0., pricoII l o.. &t. 
dotlt • 

.. 'I\· ... prrsNllffiielll .. IiraIltIO"'dart.IMlllois.·orIoiolbe ....... I ....... _Iri_ 
.... l!on 10""""proper ,1e .. .rpooinU .. Ilt"''1'OM.nd ....... IbII __ .. hltl n _ 

.'O::-~~~·;:~;i"'K~~:r7nlf::~=:i ~)l8of ~1k1MD, .... 10 EqIitb ~ ':'t b!.t ................... Lion ollllu.n dilflaJ"lMI 1tr IbI! • ..u.or."_IJVlj. lhi_lily 

"';~~'=::-~!.a~'!!::~:::~ =':~~~ 
~1.and ...... ~. _PH!I,«blflRft4nr. 

" u u. oeIdooo bft,.0W" 10M 10 Iag"p,"'ork_lIImlrabl1_.""'wrlL~ 

::.~ .... :J~=-~=~.J::C1:' ... kIoI..!'~L,-=G~Ie~ 
==~~.t.!=:~:-'~~~~~~ 
AIW • 

.. ~ 0d0nI GradlllLe II. bald .... ·oIulioDilllll ul • • ••• A.~ Lalberla 
lri...,nllciHa. • • •• 1I.1MII~"'~u..da'-0I~ ... 
paiol .... IO •• ribJptr .... klba.lll1iUoalellQo7N. •••. n.~ . __ 
~~=:::-~":=~a.:-iII l=;I==~.:..,.w:: 
bl.~.;;,~.I!~.:::::I=;e~"!~I~~-;::~t r!::~" mull bopt. "Ilh 11111 

~:t:et=-,:~:hP.::~.=.IO.~..1I~.! ~t~;:!:.~lltllliOll IO u ... ~ol 

MR. JA.lLES·S NEW ROMAXCE. 
HEIDELBERG , 

A 1l0 .... lfCIl. II)' 0.1'. R.J"'''lIiL , F.tq. :) "0]" pett8,·0., II. ]11.&1. 

NEW VOLrMES Of' MR. JA1lES~ WORKS rr.r.uSTR.ITED. 
Voi.I],_I.lniq" 

THE KI.0'8 HIGHWAY, lI~lllm bOo priM &Ii. elo\h. 
Wupllbll.hetiontl .. lithh,"t&~I. 

"01.12, 
THE GEKTLEZAII O P T HE OLD .CHooL,. 

Wj\l'~OIIthehtApril. 

CLI.ICAL ILLu8TRA"""'TiOiii"Or THE DI8&AaES OF 
INDIA , ..u Rl:hlbll(!>lln the .!>IIID1C ... L 1I 1~TOIIT 01> ... "ODY O. 
F.LIlOPIlAlf SOI.DlIIR"tor. 8e.leoor Yean rl'(lm 111('1 . Aul .. ] I" Itl'l 
Coulliry. Ily \\ ILLIUI Gumo, .H.D.,lI~ber or Ibe Royll Aledb] 
Sorlet,. or EdIDbura-b. lad Ibe Medical .od Pby.ksi Sorlrly or Cakoll l, 
Inti ].U! SIlf1r''OO of the lIlId ... Ewopso Rfalm~l. JII o*'" '01., 8fO. 
Prl~ Io..elulb. 

",l lDOfllfllbor.ledifOJllayol-tiaillaliolitshM.ifflybetaJ!nlllOlbepubllc. .. 
• ,tiI_moanl 01 r..u I .... book II I'Mlll. 'l>e belif"te. un" .. UK ... -S ..... I ...... 

1I~~y~~"'I~:ma::,;:~~I~I~~; 
udllOprKliUolltt'l>bo~fiIloerll.illllltml ...... d ... )enk'l>~""" \be boIk." 
_/ ..... N .... 

.. ToOoe--'ItaI--.lala41a,"""~IOu....boIoIle..-. IloIlJoer.1hII 
.. Ill be foOInd. ' ..... ble 1Ioo~ 01 rtfe,"~,.Dt1 'l>fR.w1t 10 be Iood ""," .1be~0I 
wOfuwilb'l>hldlollken.1'I! ~1ll""''' ptOIWe lbewch~ .. joialal1M tenlft."
DrUid nd F~ffl" M«Hc.1 R~r"'. 



E.OLAlfD'S COLONIAL EllIPUlE. 
An H ISTORICAL, POLITICAL, aad STATUITICAL AcCOUlf1' or the 
UlllTISIi EXPlRR, Ita COWlllI~8 and DIII'BlIDI!NCI B9. By CnARLH6 
I'KI DHAM,Eoq., U..A.,,Mcrnberar t he Jl.CJya1 Geographical Soclety,kc. 

VOLl,IJlIII.-COUll't;S!!l1l 
THI: MAUJUTlVS AND :ETS .. DBPEII'DBII'C:EBS, 

" Tbe ftrat volume of 8 work laleaded to) t;(In'plctelyCIhibil EnglaDd·.CoionlalBm· 
plre. Tb8BUlhor is llr. l 'ridllaru, lO'bo, iD. mod!)llt prcf.ce,apoJogi.",lorh.,lng at 10 
~arlYln age u"dertaken 10 8i8~lllicl LlIJk. Tim U .. L o .. lum.., lto~·e.er, shows ao lick of 
tllherlbl~ty,reseu(:b, or lI.nowlediie. II is occupledwiLh an ",,-cellentoccnuntor Lhe 
l!IIaUriLllII,dioidtdiDl<>fourpar"" LheUrMpat1g1Vts il<lbislof"JlmmiLSd;,;oo.'trybyLbe 
l'oftup_toLh6p"""'otlim.8;thalellOllddescribtsiLSiohabilaot ...... dLheirio$lilu. 
Iloooaod.lalft; Ib61b.inliLS I'bl~cal rULUret..w. UUlrai p",<h.ctious; and LbefcuM 
III indllilly, """"""""" aDd go>'trnPleOL. Ampk ialornuttion is giVto 011 all WHO! beado, 
ladrqantingLb6eJleotollbetllLbor-'fdtsigu,aodtbee.'ldeo<ebegivelollhenoqwslU. 
qlllh6ulioolOtarr)'itOl1lsaLWaetor!ly,_ellLlkenooloubttbatbis"ork"iUbe. 
valuable addition to Lbe hiotory and rqnpby of OIlr mlooial ml.pl",. Tbe Pl'e!IeQt 
volume I, mmpleLe in ilOelf:'_JJrilo""ilI. 

"This '.Lhelintvolllllleof whit promisct to be aD importut natlonalwork. The 
InstalmenLoowbefore l1!I isbriwfulofvalu.ableaod inLerestiDginfol"llLltion, making up 
byrarLhelDO'Itc:ompleleaccollot 01 M4uriUllIwblcbhl5 l'et been given LQ tbeworld. 
1'beauLkorbllJLbequalificationsnuces&arytollleduefuinlmemol LbeuslI."lIkllhub3s 
SCt bhn~lf. lie i. paLicDl 4Dd palMt.klnr, accurate and iml'.rlial._Atial. 

"'flLll I. the GnLvoJume of a .. rics,whlch we ltapato:ICe completed in IbQ splril 
... llltll'hlchLhe1.llJkbubeeDunderlall.en. Ala whole, lI'e"", bound LOMyLb.ILbe 
book iSIILaadarol oae,JDdLbJt 'Engla .. d·~l:olonl.IEmpire· bill wei lO'iLbI tbn.micWr 
01 leal, indU!lLl')', and abiUty."_Colo"iol Gu<ll~. 

" T hcre Ii nootltel lucb de!ICriptioDol lhe Mou. 1111l5 ",,-lant. Tbeaulborb",llotonly 
c:on511hedtbebest,lUIdperltap"allLlte.uLhorltJ~bulbebl5addedinr\ll"UlltiOllOrb;5 
01l'n,lppu-eaUypLberooOlllbespot."_E<OIlII",llot. 

THI; I.DIAN l\II~AL BOOK , 
OomprWng tbe belt Amerlcall Reeelpli ror tha varlolla Pl"Ilpal'lltiolis of 
that eJ:cellent Article. By ELUA LB~L1I1, of PI,!ladelphla; Author ot 
"AmerlcaD. DOIlleItlc Cookery;" "The Uouse Book;" "Sevcnty.H,'o 
Itecelptil;""l'rlilichCoukcry,".!i:o • .!i:c. t:leconllcd.hlou. Pool:!<:a!)8vo. 
IClwellln (I. wr~PJl'llr, prll:G 41. (Ill. 

"NCll lU lbe com 1l.6clf, 1\'~ Clonal CQlLOIIh'G _ mor~ .ccepl~ble prt>cnL lu l!io llOOr of 
InYIIClabbourbood,cilhe:rindMduaIl1Qr In J>lIrQCblal hl!r.ro~,lbaD,Ui.ssLc.li.·'~'Qf~. 
II Ii velY Ilmple, and ewbraces r.c'~ fvr •• ery purpooe to wb,cb rnai.., i. pulln tb~ 
UnltttLSt;lL~and Lberdoroc.nooL b~1 uddtoLLleCQUlfQfLQflhetuoiiwilcdlableorn,o 

1~~~~eUlt:'.i;~;~e~:a;~ ;~~IY dCiLioed lo laku ils place amoog our ~andanl ' II rcad 
Siullii,: M~Lcslie·sbookwiUbeweIC:Ollllllltian<!C<!M3Q .. ppJe...ellttoLhcUl""'IE"8· 
10m IMlnJttoN ill Ibe evel'l-~bl!U iDlj.Kll'lantlDl·~cry of t:ooli~ry:'_CoJ<>RiaI GII~tt~. 

"11IiJ lilLl8 ."olume mmai ... about silly rtUipillor dHfo!f'elit prepara'ioo15 of Indian 
Meal, IIId all of ~b.ic.h maJ bI! found userul ill Ibe Lhre&Lenoo dearth. Maile, or l"dI ... 
Corn,isnowadmiued,l<>bI!llu:beMand_I""",ild(tsllbsLiLalefortbepolllto."_ 
~mut. 

THE HISTORY 01' CHARLEMAGNE, 
With o.SKIITc n OP TU8Sl"ATBJ.lfD UIHTOIlYOPPRAlfoll,rromtitc 
Pall of tho Roman Eml'iro to tho Ube of tbe CW"lovingu,n Dynnat)". 
By G. P. R .JAXBS, fuq. A !lew edition, In demy Svo., price 12.<. eloth. 

~------------------------------. 
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REV. II. MAl'KENZlE'S COMMENTARY. 
COMMEl'ITAaY 011 THE HOLY GOSPELS, 

ATTl.nged aeeonUng to the T.ULII. OP LHUO:" POll DAI LY S E.TICI!.; 
deligned for Family Hading. B)' the Re"I'. nall'aT MAC '''lI'I:lr., ) I. A., 
of Pembroke C<ln~, Oxford; Inenmllen! or Omit Yannonlb. To be 
complMedh. Four Q uart.nly I'Bru,priCO! II. 3d. ee.eh. Part I"p)lt'lred 
on AprUlit. V.rl II . 011 lot July. 

LIFE IN NORTH WALES. 
LLEWELYN'S HEIR; 

Or, /'I'OIiT lI W A' ,F.B; hi ltlA,."EIIS, C{;BTOJl8,lnd SUPl!aU" TlOl,e 
during the lQt Cen t ury. illuu"IOO by ~ Story fOllnded Oil Fae". 10 
3 foit . (IO'ItSro.,prlee I I. l 11, Qd. 

" ll is.rell.ork, .. itb_m.alerilollndongin.l~no.;lcdl!"lballhalrlhem.nu. 

1
111:1~~ _,It that .ptf!'a, in lbi:oe dall."-Sp«I"lor. 

"We all rnosI-.liaUy ~m ..... nd it as ... ri~ ot'Skel(be or "'onh Wilet .ell 
wonbJ or ""!'till; oorariouland 10 cUTious ~, '" lit! •• ".I""me 10 tbe libra'1o!the 

! ~!~~Z."" pot'IIoIio of tbe .,t.oIU '" tbe ]eo'H~ h<>ll' oCibe Il0'l'01 TNder."-Lil .... ry 

SCO'I"11SII LIIlICS. 
THE STRATHMORE MELODIST , . 

Heing • COLtIlCTIO)i" 01' ORIOllf.o.t P Ot:JfIl .o. II"D 501lG8. Dy 
JOlIll"NIYlIlI". Feap.8yo.,pri",,:U. 

MANAGElIEXT OF n.!lT,WAYS. 
'I"HE RATIONALE O F RAILWAY ADMINISTRATION. I 

WJlh • vie .. to Ihe [:"""I~1t ,)ouible amouDt of .o.CCOlf"OD.6.TI()"', 
1;1111.0.1'11"£81, Ind ~ApIITY. lIyTnoJ'C\"Tos lIr-lIT. I u8,-o.,prlce2.r.(id. 

"Tblliolh~beIi ... mpb""I!",R. U •• Y'lh.I"t.h ... ts«aror.loogli_, jorom>_ 

~J;~':; ~:~;, ~):t~~e:~~~~' :~~~!'~:~J~~~~;~ Ib~ ~nal,.m; 11m III Lhe 

RAI LWAY SPECULAT I ON, 
THE LIAJULJTIES INCURRED BY THE PROJECTORS, 

MANAGERS, '" SHAREHOLDERS OF llAlLWAY 
And olhCT JO IST STnCJ: CO)lI'.o.SJBI COlfIlDIIRBD; Ind alJo the 
llll{hr.ond l.Ilblliti .. ari.illlfuponl'ran.fenufShnet. W'itt<n~",p ...... ly 
ro, N"oll _Prof_Inna) n.e. By GIIOftOIl II l1l1"ftY LII"' I II, of the Middle 

" ::;::;;. l~!i p:'i:!n:1j~~:, ~~=~:":;;"~iil~~~:;"~~~"~d mall~r or j 
l .. rlllnKinlt~ in Il r. I~ .. il',oenltblehlll"lr.<L. II ro",.inlllsolOltlc curious 
imlmalioo of Ibe rupon~ibllily in(utrM by 1M llle or L~UtB of AIl~men l, .nd illllker', I 

;;~7!~::~~;~Z~I:r£~~:rf~~~~~~;~£::~: 
... or"'n .... IIJ.~,iLi._heclln'-n .... lO f.mili.r .. lo"'aclIl""dall$ccmpo-e

betl~~~'.-t!";{I~: ~~I=;~b~ .nd my Iimrll 1",.li ... , .MII ...... lhe faeL or the 

~~:=~~~'::I::~;~~~~~r.'~~~l~!~t~~i::~~::!E~ 
MII.bIde LI,e dII, of ftt~nni"l!,,,·,",i"tl lhe .. , briore hand, ofLbe tef9OI\fibililiel .. biclo 
"L",""bL"'heir lr""~Lio)q. lL is.p.ain, Ualeehaleal llllt .... nt,b •• la.for lr. .. ",. 
praeLiul brntr.I ... _ / ...... Ti ... ~, . . ~----------------------------

"Tr · 'rr. otE W<lIi lfC Id Dar\' lOnlir 
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THE JESUITS L~ ENGL.t.~D. 
THE JlOVlTI:ATB , 

Or, It. YUB AIfOlfO TUB ElI01.111I JUltlTl:. PenoQl S'uraUn. 
With &II Et.,. 011 tbe Constitution •• the ConreNlonal Morallt,.. alld 
1Ill1tMyoftbeJellIltt. lJyAl<D ..... STEllI"KBU. 1110110 .. ,,1. POIt 
8ro.prio.. to.. fW. boIInd Inelolb. 

"Thll'" ~""rUbie 1l00I0._ ,,"nl ... of~ .. _Dd fulL ol"'L~rillt for '''''''PI • 
..• ltl' .. rill ... ";lb .... ...,..I'P".rlneeof"'rift.""~nbt.(rul .. Mn ..... II 

=b;~,:l~~eI" .7 .. =u~~\I(~:i~l::eiou~·:I;r:I~Il!:,dlM>,::~:n.~tinl;::::.:'! :~ 
1000,j, ... ; and MpM:lt, "jIb ooaoidulhla HUt ........ nd pow."., lb .. OCII'IQiClI of In intelll_ 

~:'~::=~~k ~ ":':\::::':?~~~:'I ~=~"L~f 0':= 
(aWl it.IMo ... ad'lIl of il be proIItw.."_O,.;, ... Q..rl''''1 H..,;,rfC. 
- "n"Io."apMr.IMNt,;"' ilS ~"".u.""""""' ...... ~lIIl1iLe;'I 'LdIe.. 
of lloLlMo," .. ,hlb.ead.'I ...... ~ .. ;u,L ... J ttlUl.IdIi:aflo .. "'-tMof.....,. 
.Spai •. • • . 11 .. i1lbe"-'l •• ""~"cri.."_$,....I., .... 

=~~r~~~~rM*-~~:::~~~h:~!U 
b~ ,. ... tl.' ............ be HlIMT (-.II _ "' ....... '"':. ~,.;I of:::t:: pom'" 
lbe ........ moti'~ •••.. CoWJ .. ' .. "_ .... ""~ofotbn_-. .... iIMMIld 
IDdlhal.!Lha.e .. ~, .. illI~Ot._ofill_r,IMpNO:ft&lO.hidllok1nihed 
Inlllil.ol~ ••.•. II" .. nUft. ..... nll'tWtlf_I~ .. ,Ir.TlM>.ulbOt'. 
Iboa"'If.n' oriJtjn..al, ...... Ite ~ noialilll! 10 hill"'fDl&l b.-y tnd ff"fllinp 'n' 

~~~I~~: :: ~:.:!:~'~~'"!;"'m:'.::':.7:1:~~ n!::';, -:o.m::I,:"" ~ 
l~nlYfno\llb '(llmpu,gn '1M'n1~0Il of bit MIII_IJ."-lJ"lu"i". I 

"III •• S«>lnm~tl"';!" a motl '1r1B"1~ • ..,d Inll'l"flliDK ....,....111 of IbeJeouU ~ml. 
n.r),.ndhl.uyof'ir.lbtrt .... Ue_ .... lob".pn1""'lll>one11.Ddcredl~k! 
In","","., .... bls telli_, -I """,. 10 ~I~,", -1 • 1"OlUl@: ~t"fOIloNl apir.", 
"boilllledia.oli"l!.JtI ............. • ... Ro.w.tadlbrdulll .... -......'tlfIM. TIl"",," 
lIOtbIo« I" Of ItaIl'ftOPIIIboI;'1 io,«\l." ill II", .olulllO'."-.lI ...... ; ... (.'ltn.i~k. 

"AI.limoo"..." Jetnilitm ......... btn,.;III .............. •of_ k OOl U ...... t;.ct 
.-.. • ...., OJ'I"'"IlIDf'ly. 110.' 1M .... il'. bta_ • _~ of!1us _!""'riouf ..... y 
li.tI.b-JlOtbtdle.-.dn"ofl .... _~'_If.IMIOM- .... ritofbitboot: .•.. Tbit 
umlne It .. d1 ... iU~ ....... II ill_I ...... we uptti...t."_W ..... ". C ..... ick . 

.. AIIIIII .... -.IoK __ I of lloe J<$IIIII' eoa- .. SIoallhlnl. Iu ditciplioe ..... 
_IiDeIll....,".~ ... ~-of..."., .. t ..... t ~ ..,.1ai .... 1"~ .... ..:II .... 
.. h<leil.";!b(DlpicllQof.~DDOiIiI_IIIIM ••.•• F.- .... ""._ 
~~r,:. .... ''''"''_Ift.oftbe Jo:sDltl.n-dU •• ir _IIIJ1i"1M'ftdIaI·"-LI,nwJ)' 

.. Tbil". ~ ......... 111 .. UUl6 lalHKI .114 tioot-, .. rit,", by. ".!dar 
...... ne-Ih ...... "-Atlu. 

"1),en It ~ .. ·ioImm ""1 IlIiI ", ... ""iM ....... ti.e, ...... ~ ~D~Ia. 

~;!~LI ~.:..~~\;'-= ·1~::1,:,::11;.;.;;.;. ~~~ "~~':!~nJ~'~~;; 
I_I."_GI~H. 

"T1oe ... k .... .n the IDtfl"t!fllll ...... Df'I" ..... ,~ ".~ <10 Nt briiewlhal.." 

::::.-~::::..~~~~-=;'!'::,,:.=.'"',t:'~~T .... ~~== 
_1or ................. iotlllil_ ............. ·rUJotr~..-..e·"--J..t·lJ'.tI. 

".\ _ ............ '"""'"k .... ..ew.. ....... Ior\_to~ • .,.'eltNrl1lll 
",_mIlCh IIIlbfQa~'" P_.~obfd;.., ..... ~...-pI .... Htioil btdfi 
... t""- .. f~~~oflhHa .... Cl ... iIt.ct_ ••• 1II •. Stei.-
_.".., ......... .....ubIt!~.He.., ... ""'""" ........... 

:.~~ . .;...:~=~~=~.=~j,.~UMWal 
"T1oe..-al_prttteU.lnoel1llllll",ble·f!ida",of JeIIOitedlOClliooti. V..asbIHII • 

.... OIl , .... 1 roaM t"l"..,- ~I .. iD find I ..... ·01_ .. onbt III .~ "lett1i¥~ 

.~~==~I'''_-.=n=~j.~'=O~.n= •. =_~. _____________________ • 

I p W rk f Ip~ rl'Iin nli p 



FIRST SERIES OF TALES OF TIlE COLONIES, 

-* . 
TALES OF THE COLON IES i OR, THE ADVENTURES 

OF AN EMl:GRAS'l'. 

~~J~!~;~ R\EnS l!;:~;0:7~.~~~;~: ~~ ~:11~~~1~~i:g~,~,;,~e;V"~~~~:;\~~ 
p"bl!shed in:l ,..,10. pon 8.(>. lit ll. Ill. IXI., In which &j~o two large 
ed,itiomh.o.vebecn$Old. 

"'T.lcsorlbeColonieo·is~n.blenndinle~SL!Dllboo/r;. The anlborbulber. ... l 
r.:~I":~:I~~~:lc D:::I ~~!\~'~=Sl~~~:'~~~~e or !lIe lito lie umlerla~.,. \0 dC!lCribc j and hr. 

~il'iSI::,~'I%~\~i~:~~:;.,:I:l~~i:',~~'~~I':.~ '~~~i~~::":~~ b""(Jlc~ of W"'\O l"l'rr in th,,, • 
.. "1,,, namotion hIs. dee!' and ",dll"K illL.,eM. lio mere romancr, nO mere 

Ikllon,h<>"c.crsl<ilruUrim.gilledorl",~-.rrullr"-'''''UI~, em, .UtJI"'S il. TI>e"'orklo 
... bleh jlbe.ntbe nUnsilimililnde IS Rohin ..... CI'USOI',.od iLi •• ra=IY,ifoLaU 
l"rcri'''lolh.le.tlraonlinal'Jb~orr.''-J~'',,/J'''I. 

"Sill" 11'0 liUlo of lIohl""'I> r.,u'-"C, lil~,alu'e l,~s procluced "oll'ing H~e 'hose 
• T~ oI'lbe Colonie-s.' "_Jldr"p<>lits" M<ll!Q:"'~. 

" .•.• Romulic 1i~""'Ilt~ don Dol ... ppI) insl.lDCO"' oC.,ond.rful _ape ",Ore. 
1I1An·~lIou.. ..• Tht boolr. is m.>nir .. ,ly a ",i~lu"" or fltl ond ~Cliun, y~ it Gi'"- we .... yee"O.ry"'_lObtline .• It ... piel""ofase~II"·.lir..lotbat"""nlry;llbd" 

thk~IJ inleupened ,,'jIb ~nlliDe ond lIStf"l inf"""i'~;::~~r"'l Edi .. b.rl!~ J~~N!"I. 
"Tho e<!ntenlg of Ihe nrsl volume gurpU!I ill Illl~l"ffi nlany 01 Ihe ,ocI"CLoof Sir 

W.llCr!;cotI.~_/J"II .. i""'erHeui",,. 
" .\"M""edingll·li.'.ly.n"io'er,,'in!1"'ITII;"~"'ibicb.ll'<Irma !"Il'"eSlri~ing'-iew 

of lb. babillol.",ig ... nl coloni,1 Itfelbao aJllb ..... !'d •• , ..... lI06,1I31"1!<4 lrelurns,ond 
~'e" "~I'IOr3IMtlours"' hicb .eb.ve ... nd .•• . hcomblll .. ,I,elldeltlyol !rull> . "iU, 

;=~;i,:~~\2~~fJ;I~~o:~I'::,':~;~"~:~!~l:~I~:S[~~,~2f::~~':;"~:'~~~:f.~ti!,": ~~~~d~~~': 
SEC01,]) SERmS O~ TALES OF TilE COLONIES, 

THE aVSHRANGER OF VAN D IEMEN' S L A ND. 
lly C. 1I0WCKOI'T, r:M\., Author "I "Tule. of Ihe Colo"i,,"." In 3 1"01a. 
p<>IIt8,·o.pricoll.lh.Ud. 

"~.oI .. mtI .... W\'.lbe ... _qualilialbAipin ... lOlbl .. :b""""t.riI1rorUoe 
A~lbor·. """""'" wm-k 'TI~ oIl~ CoIoni .. : No ont bas ~ ... t>IlIoni~l llJe, as 
_dtSlN in 11te.."Ue .... n ... oI AIh!nll.:l,.lIb ... m ... b 'il;ooIr ad lrulhl15)1" K ..... ....n. 
Het"'b.r .. e .... tobe~".rrnlorol"..,""I""curren~slhan""h"'enwroli"'"ginaryonC!. 
iii. tharacI.,." hi' ""'"",,", .nll hi' jC.nt~ nre. .11 reo\. lie ba. b~." comp"''''' 10 De 
I'~. and Ihe """'1'In- i.JII5I.. .. -JJr't".,. .. « • 

.. ·fh_'oIul1l .. Jor"'.~'d .. riesor'To]esorIIttCnlooi"-'3ndlb.pilg .. 

~~ =' bfh~"=':=U~"!~~I~ ~~='~"''':;:::I~r''~~lrh~''''m:~ 
.boorbing AUJ Ihrilling ~I,,". All"llOllll", Iher. I •• r..,.hnOM .bout IIIne v"umes .1,iell 
hrinj!l' Ihem "ul ill slr01', .on"",' 10 1100 ",'pid p'Olluclion. ,,'i lb ~hicl' Ibe pre'" i, 

l e''''::'~~~~~;~nlllinJ all Ih" m.rilS of Ibe' Tale. 01 the Colonies' .. repl'll. ollie; 
bcinglimple aud{.·nuGile, If w .... iglll me Ih. ~,m,i" llil .. o ... Ii, •. )I , . RO"'eron 
__ inn,,'ion 10 III uII'8OMllMry d~, in Ibe m .• nner ill .'hieh "" Ib3D:oges 
Ibe5upesoflbebusb. anger,-.1Dd he produCH, by the ""'pies/. ;neid.DI$, 11>051 
IUlereltingstendj-pictJAt.ioln.,n.tantlof .. HCietylouUydilfc",otfron>lnylhinG10 
be fDUUJei<,e .. 'he,e."-Wu!ijO(!.r",,'cle. 

FANNY TH~ LITTLE M~; OR, THE RICH AND 
THE POOR. 

llyCIlULES ROWCROPT,J:'.oq. ln oneI'01.8~o., h.nd!-Olllclyboundin 
clvll. !flIt, with l'lalea, 1),i<:6 l -t4~The t""el r e pam mny be had 

.. _ __ "'--"_""--"'cc''',--lri_OO_''_, ._"-,-"~_'_'"_. _____ _ _ _ " 

©Th r f hrl lin 
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MIl. JA.M.ES·ti RECENT NOVELS. 

THE STEP. MOTHER . 

tiyO. 1'. R.h,,!:!, EIoq. 1,,3 ~olt.l" .. l8,o., price It. 11 •. Gd..-./ ... l 
publi-Ittd. 

Lat~1I publidal!lV t/o< -a .. , ""fi,ar, 
ARRAH NEIL ; Olt, TIMES OP OLD. Ti,rre ~olt. l_t 

e,o .• I rif;<l I I. 11 •• Od. 

T HE S M UGGLER, B 1"0\'81. Thre~ "u] '" price 11. Ill. erl. 

NEW & ILLUSTR1TRD EDITlOli OF.lIn. U .MES·S WORIiJl. 
THE 'WoaK.S OF o . P . R . .;rAllIES, ESQ. 

No" pnbliAhing in QWl.r~y Volum ... , medium 8"0. dolh, wjlh ftlg1'Yed 
F",IIt1lpl~, NCh 'oiuIlI. eonWnl0Il''' complete nonl, pn"" &. 

Thll h."d.ome 1e.1 ... or Mr. Jamell'. Wark. lib bee .. eaterull)' reviled 
bytbe)"utho.;.ndl."goluplnlh .. tlll(M'rkI'.ly1e, .... dagreH.bl.a1ze 
or type, which nll~ It Ih tor uny a"" alld ewry library." 

Cont~nta :_Yol. I. TUB QIP!"-. 1"01. li. P II Il.IP ACO("ITVI. 
- 2 . .311""- 01' HunOUl'IDT. - 6. UBSIlYOpOvrIR. \ 
- 3. TIIB U(tOUJ::1I0TI. - 7. MaRlo!:"- ERII!TIIIN. 
- 4.. ONE U' A TIIOUBUf". - 8. TilE ROBDER. 

Vol. 0, containing D.\ RlfI.BY; or, Tllfl 1'111,.0 01' CLOTlI 01' OOLO, 
on the 1I~ of J~Il" 

VoL 10, ~onlalnlna: eORtH nil LII01O', On lh~ III ofOdoOO. 

"l1li-.. Smilh, EI*r aDd Co., oICambiU, We J06I ""blMed!he '''''.~ 01. 
New PAl ... oIII1eWorboilhil .... IlftuD,"bidl .... lile ""-HIIp 01 !be 1I\cII_ 
.--'.1IOI~0I1.be 'DlboI". T1Ioe ... " .... elJ __ 5o,,'rII boor .. IOlbe 
IT ... oI~t .... lltiflUl~IOc:;allt .. r''ten ... lOtIomJ,arlO.r· .. llho''' 
"blch ...... \ooIucrillcismm.a'blI'e ... fl.u .... id. n.e...-nle>!ilionisnUpup, t!>8 
1!I~I.ek •• , ....... ndk>g;ble,"ndlheoi ... orlhe'oIume"IMI'·enie."forlberncl .. ,"d 
.pproprlltefor II .. lIIIehKof.I""'~c_. The book", II is, ,,'m form Ipleui,,!! 
.ddillOQtotMroUeetioo.ofre ...... ofruod ..... m ... tulT, oflM~tG.'I'I ... 11 
belO11p."_Ti .... 

.. W •• re!dl<lIO ........... """"'*M:.tionrtfpfdinRIM1'I'ewEdilioaof ..... l lmfS·' 
W(IIb,monIlhanfullUledb1tbe .. pid.~lonor"-tr)'largeDntHhion,.nd. 
II«OIId In Ilta roDNe oft-peedrdlDl"'"' ..... ot. Tbl.isllillhould be,.jtb. wriLe< 
."-e ,"r.ilenlblulce is 01"",)" 50 prrCectj .nd e't'.n ",I". he lo,'eoli 50 ~ke lrulll, IblIl 
.'e .. noe ... f.ncr.e.re,.,adingf\clk!n:nor,lndeH,lre.'f,lolbehistori .. 1 l'III1ion,of 
hlIVUblklllMl,,_lnd Ib...., form the for ~.Ie. dh"kln,_.·I,kb are al! druo from dlli. 
S'ol rUea"h, <it<:I' otodr,."d elaborole romf"lrllOn."-L/I~r~ry Ga~n,.. 

" Jll r. J; nI'lll.pureand"leninK"'riler,."d.~.""gl,d losee ,h.,hil ..... ork~.renow 
lObe 'brown InlO. """dr,haDdlOlM,lJId~blelhlpe:'-S<w_. 

"Tb!.!I._admirahlelNliil..,oI,be 'fl·(M""oflbl,JIOIMlIar.UIbc>r,CGa'l'etllentln 
"'f,.I14 ............ ill. .ppea .. Dft. 1I, __ fI',.-. lbe ....... of bei .. ~ 
'iMII"'-.et'lHb1 ... __ ,_...u~""'.ibepe!'.1oi1ol 

~~~~ne.~=~~=';.~~..,:'p~= 
imtn.edo .. :·_AII.u. 

I'I.C:'I~~ '~,~t;: ~~:r~: ~~I:~='::e~:' r.h!~~: ~~:'I~i~ ~~i~ 
nlOVeme"l,n .. tl .. deolllenaDdoll'e .... ill ' uml'I' II"'lrbook·lllleh· .. "'·il h good.odtelcc::t 
", ork"lullt.dof lub6cribiq 10 drtul.L,ng libr.riM. Wele.mi, lotbepubLW>en· 
InltOlk>!> 10 co."Ut.ue Ibe.oI~mK UII"! alIlhe luthor'I . ·orb .... republi>IIH in Iblt 

. 'J!t.'·-P fll ..... 1A H ... fd. • • 

c: The ComDlete Work of Charles Darwin Onlin'~ ___ _ 



SMITH, ~ .. .a.'D co., CO:aK'K:n.I.. 7 

LEIGH flUNrS SELECTIONS OF POEm¥. 
IMAQINA'I'IOJlf AND F ANCY: 

Or, SaLB(:TI(lXa from tile E)!(ILI~II Po.n, llluotn.UY8 of tllme fint 
KequlsilN of their Art, with lhrkh'l. of the 001 !'..-pI. Critl.,.1 
Notitft oftbeWri'('2'II.lndan EMI)"in ;\U ...... IO theQul'I.ioll."WIU1' 
u 1'0B1'.Tt'· 11)" LIIIGIl JlO!!T. TI,im Edition. In pouSyo. price 
101. Od .... nd..,mclybound lu.n .... klndofdolll,gilt; orO,.boardJ. 

"Thil wlumt I, hand"""",ly ,,"nltd •• ~d bt."'iI"~Jboo.ndinlotw'llle olu· 
qui5ile deliucy . udrkbn .... !ntlltrflllbt.uly 'Imlll.nll,oaand I'lncy' equallany 

~~;~!~-::h~~·,~i:~~I~~ ~~ :~~ ~~";b: ~~gt=:au.:~.~S;;:~I~~.·n .oy 
"noi,I.ICbri"ml'(ifl,,,·orlhbaUId<).enollbtAnnullsput,og.tb.r.,udal 

bllfll>e~olon8oClhtm. Wehl"eofltnwiol,tdforouc.b.booI<"ndinou, "tpi-
.. ,ion, 11>0 Dime of Le;gb nom \, .. e ... pretnlttd iloell .. Ibll ofl!>e man o.bo\'e.ll 
OllltnqualIOtdto .... Jnlllioe l<' ... cb' rmi ..... JUbjte!."-A!..,.,.;""'C."""'/de . 

.. ~.t>lum.i ..... el"..l,\bep_\U1OI'ol .... n1mor .... ·bkh.iUCOlmpltieauddo 
l>atl~tolh. plan. Tbe sericl ... ooa>I'i"'td "\MIld 1>0 Ibe I>tst ' . kganlt>I.at:IS· intbe 

::;:It~~i~g'oI01Df'.both altnlallJ ..... inlmlaUj' i,II_luucti.t."-

"II I,. hooI. 'bal .... ..,. ....... 1'1.0 bII'lI~ .. .." baY~.lbd ~~rron~ .. 10 hu 1>01 
d •• IJ b .... hi onl ... '0 .... ul ... OAt."-JtTNlW, M"~.:i ..... 

"TIti.boo1 ,"laIIdull} pi ul\ 'lI<I·n ....... 1d Ib,alr MU ... of ,b~ houie .. b(re >Ie 

... ~,~a;:I::!1:!.~ ~i~f.:::~;;;~:::r:·;':."f·:::td.Sli""';Wtd II} p"l rriliral 

.. gacil~. 'ud. re .... rk.ble.pP""'iltioo.ollhole'lUIJi'Ie<.~-1J .... IJ. 
"TItI, tlega"t Yolume <OII1.iol 11M! mQI.I uqui,,'e ""su~ of 'he Mil EngiisIt 

IWtI, otltl'Ltd .IId romm~n,~d upon by lA-1gb lIunl, Iud for 'bl. 'U~ lbert il,'m our 
opinlon.nOlu'horli'i"g ... "eliquolifltd."-J~d;" .. Nt"'" 
',' Tho S~co"d Volume of Ihll ""rlos, "WIT A ND HUMOua," 10 

hI Illepl"CQ, IInlronnwlth"'majj:lnaticIlan,ll'aoey." 

MilS. ELL1S·S MOUAL FICTIONS. 
PICT11REB OF PRIVATE LIFE. 

1Iy MIl~. Ilf.LI~, Aulhor of Ih. "Women or EOllla",I,· &C. &(. &.e. 
Each "olyulI! II e<omplete In Itoelr, Iud may be pureh.oed ""l*rauly. 
!03yoll.r .... p.S.o.betlulifuUyllhll.n.ted.prl .... 7'.6d.tllc",lntl. 
h."doome .tld uniform cloth binding, or 101. Od. mol"lXCO. Co,.tu'\.j:_ 

Vol. 1. "O.~.R,...TIO.I os F'1(:Tl1'IOI."I ~ARRATI\·II." "TILl!. HALL 
ASO 1'1111 COTTA(;B," "ELLIIX EaIl:OAI.IL," "Tn. eel .• TII·, 
WIDOW," and" MARRUOII AI IT 101 ... ,.. 1I 1I.~ 

Vol. 11. ")IISASTIlIIOl'1"."lnd"TIIII PAll'"OP PLHASI:<q." 
\'01.111." PIlI!.TIII<SlOl(; or,theF'ALLA(:11IS OP P ....... LI!.Eot;(:ATlOl( ... 

'" could IIhe .bund.nt Q·,dtn~,gratuitous1r olfcrtdto 'ht .. 'I .... 'hallh_ 
.implellor"'s .. 'trel>Ollentfor'blOllle .. orld~llboul_""gr ... ofldaptl';,,"1O 
ill .. 301S."di"condilk>n."_AMI,.,~r"J~Irt>d""'i.".. 

WAll WITII THE SlKllS. 

ncl"!;G I>d.rlccount or tbe Coun lryof tile Slklut,iia tXlent,IIl.IOr}, 
c<.ru""-]'.~,II",oIu.'io,,". r;,,'·crnmcnt,lI.uufaclureo,Law., llelillion,II:e. 
1Iy L,Ht;T,COL. !;'HI"lI.\CII, Ille or Ih" Lahore Ser,i~. A D .. W 
lllilio" .... yiAcd, .. i'itaoiditlonl,inclndiJlII·naceounlofth .. """""tnenia 
h •• he j·Ilnjaul>. 10 potllho.jrlceu..eloll,.wlth MIl'. TIItMnp"'.y 
1M: ha,1 ""I,an.hly, l>rice ]I.Nlon",d,an<II,.6d.ln Cl". 

''There!.mo.binrOf'''''ionl''lbjj,01ulIII',DOIIdtnitdl'''obrid~,lbootLI 
rtG!l1elO .. bomla'c~u",". ".'c~".naromlllODln'trHl."-J.:.r. .. i.t,.. 

- - ---If 
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THE HAWD-BOOK OP USEFUL AIfD OBNADU!JrTAL 

AMU8EMENTS AND ACOO •• LI8HMEl'fTIS , 

Includ!niArtllleial Fto1lrer-lral<!llg, E"gn.~lllg. Etehing, 1'&lIIUIII in all 
III Ilyle., ModdU,,&". Cln;,,1C in Wood, hory, and Shell; alIo hnty 
Wo,k of"nr De.:riptJoa. Bra LADY. 111 one ,,01. POIltS,G., band-
10_1,. l><>1UId In c40lb ,UI, with Pla~ priOlJ 10.. 011 • 

..... )'ftWHuiI ... -""~OMIWK~be.~Iot8JIuarenioa 
,.. ... IM,,'·-Alt. ... 

detC.7;:;~,~~~:.:~~::rr::.~~r~tlZSI=! tI.eOttll~ 
W .. d/~ CA" .. ldr. 

'rBE D'UTJES OF JVDGE ADVOCA'J'%:a, 

Com].>ited from 11 •• AI ... 'UTY'. and the lIos. E..UT Il<DU ColOll
... lfY'. lhLITlltl' naOI:UrlO:loil ..... 1 from lbe Wort. or 'fir;,,'" 
Wtilel'll on MUit_.,. La.... By Captain II. M. lJUGIlU, 12th Ile(I\meIlt 
Uombtly lIrmy; Uep"'Y J...:II(e-Auv(IeIIle Cene .. l, &:100' Fiekl t'.,,,,e. 
lu one vol. pQll 8,n., pric-e 1.,eiolh. 

"('''rl.i. II~·lllu~.oI.aooonlhili...,..n-loabjlrdwlll.d1"''f'P1rlhe 
.a-... ... 1Aa1 , ... _ pwloalW''''''"''''tiM "hteh 1IftitnI~ ........ IIIN 10""" 
'Dot>ul) Jlldplld.eeotet'.lltIloao"f klllbt'l_oI,eoNlbRp"*rably,tII'fnN 
;'MiIa.,. .. ","-S/'H'._ . 

.. Aprof""OO'W...dt-_«f< .. ftl&liDa" ... _~ldutin,.IId~\a'1w! 
.bl~ m&llnu. We (OfUide. Ibis, Ibo! onll wmplde "'""nle Ir~"1H oa tbe lullj«l, (0 
btolle"'cru'·aI ... ,.nd,,-,",in5theOl""yoft't'1Uril;;holtl~r."_LIt.(.".~l/r . 

.. TI,l, boo!<;'. digtOi .. 1I~U II I .....,1~Lat""', .n~ ..... y bt trupb.ollully callnI 
'Tht 111n<l.BooIr.of.llhllllt) J""ice.'''-Alw. 
"Wt~ 'Iw .. or.tot"fff1l1rilosboat.ft."_.d....,."XIlt""fJ(~pt". 

THE NOTE-BOOK OF A NATVllALI8T. 

11)' E. P. TIiOll ... Olf. POlt8.·o.,pri~eo..clolb. 

"Tbel.llbocor Ib;'~IIJ-51)1ed ':i"OIt·I\ool.'DOIoaIJ"s--udo:ommulli • 
.. 1"'",,",IIII~c"''''~, bill'" Ioosln,.u..r to. aad ~". aad 1.-- '"'1 inw.q- bHu 
.... III""IODlIVlIIoblGr) ....... ·.n-Iy .. llMoqlOOlll_ICIIItf'P'I01 ................ or 
:='.t).orft".bk ..... IrioIII~uollh ... ""'-."-LiI,..,...'Yli.UIU. 

"h, aJI INI ftl&ltt ICI "IIiIDII OOiom".lioll ,be '~IIIt·JIoc>I>;. of. Ii~''''''''' '" 
lC'"fftbl~.i"'rtflIill .. lftd~ •.• ThflllOl'1!oriI,i .... l.ndDnmeroutp' .......... ! 
."'"ilblbeoLoor .... tionlolJ ..... IDto(t,I"'"~ ... (t>II.ldnable.--mLl&n(.btt1l"etli 
lb. 1~lI luIIHln. Anee ....... i, l u!>5I • .,loaDyUI' rl .. ...,lr. Dllhe Mtl .. l .. n."_Sp~clsU". 

FINAlIfCE AND COLOllfIE8. 

Dr PlI.LICIi. 11l1"Oy.18fO .• price-6,.{).f.cWlh, 

PBYUIIQS OF A PO.~AN. 
tu_Tol.poetho.,prke7a.6d. 

*-- ------------------. 
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ll,eln!!anF.suy on MO."L TLlI" ' lfO. 111 Un. i.QI1DOII",A.lllhoNlM 
of" First Lon," .. \)ilanmN of Pride," .te. Ikc. I .. _ 1'01. fCllp. tho. , 
prioe36.ckKli. 

··o..eolL~_~IIMIo.I.tloa.e __ '''''Im.e.'·-ow..,.... •. 

S CENES IN THE LIFE or A SOLDIER OF PORTVWE. 
B,. 1Ialll ••• OP Til. I xr •• IAl. 0'11 .... 0.. ) n 12mo., prlol~. 

1II 1l:~~~"~~e~~~':~ :;:uu.!. ~~J\:~~ toll.~:.t~~~I:: 
In hr~ •• ben \>eC:O ..... L!'i,d,u, toW hit 1!On' 1.0 In (nall1h 1.,,·tUfT, ~i. pujlil,.1>0 I,. 
l'fteloelitllo.-a:·_T.Il' • .u., .. , .... 

CO_au:lfTARY ON THE HJ1'fDV SYSTEM OF 
_EDICI.B.. 

Br T •• \. Win, M.n., )I.,.btr of lIM Royal Col. 01' SOI'l!MftI, lUIiI 
01' the Hop.] M ... hul .. d Clll""Kica1 bk'1. CorrNpoDdinr MeJnbtr of 
thoo Zoolo&leal Sodetrol' LoO>doon,aPd ofUla j'WlulnalbicSocicl1 of 
lOam; ncngollllcdl",,16o'>nlce. Inoua .,,1, Bro. , prica 121. doth. 

;!fIi~trll""tolg. 

A NEW SPIRIT OF THE AGE. 
ContainjogCrille&l~,...aad.lJioII"'l>hlftl Bkttchl'lofll'-"1tnd 
Ollwr E llliueo\ Charaet..:n ~ the 1"eHUL TIme. Edi!ed by H. II. 
110.''''', Eoq., .... tllo. of" OriOD," ,. 0 ..... 0.,. tIM! s.:ycuth," k~. ko. 
Tbete ,..,ID ...... are m"" .. ted ,,-ill. E"II',.<I" .. 011 _I, from W" .l1li. 
otiil:lnal I'o.t ... ltlor D ICKlo:lf_ , T~S1<YMOII, (:A.RLYLII, WOllDtl\'ORT JI, 
TA.LI"OUllD, ll.ows .... O,J'lOlTlIlI'OOD,o,!.IIITlI,."d ,\li .. MAllTl lf.A.U. 
&cond !;dillon, I~ylotd b,. tbe Editor •• ,1110" IlilrOductoryCommcntl." 
In!,·04.~lho.,prIoe'l",. clotb. 

" I II ~ hiognpllical ~ II.. EIioItlr 10M card'oill, e>dMtd .U ......-bIo 
P"fWIIII,Iilitsud ........ arn.\abIoe.Dftdutn. ,"",,,,",-_.~~lIlirdrll,..abttrMt 

pOII'!.~_~II:,:"~,::,:~k.a.: ~"~k~:..n~:::·~FA':::':;':f~ 
"to') li'ia .... ri ..... ol.a1prtl"'*-, ... Um in.'"'.~'n •• "rd ..... ~I"!k. TIM! 
... ber"matkntpuo"'" ,.._ •• nvIllol, ol •• h· ........... ~.d ..... ""'" 
'I'proriahon of """"-,,,",rJ -.>1," .eI _ :"t..I 10. .... bhIIer "Ill . ~ .... ""up .. 

i::~I~~.:s, ~,~,k7:'.1: ~:~ II!~II-:'~~~~~ !'~~:"':':i'l1.~:~"III~b ~ I:f~e .,n 1M! 
"AI.e luo'e .. i<lIM>~.Mr. llorne· •• ,lmlra'k>n •• I'I~·lr 'ou.tobe .. cllrlaetot 

.lIdh"<IUlJ>lllbietgf'llcroulandnoblt."-,lI_ ... ,.U,I'"O'It/cI •• 

ova ACTaE88E8 I 
Or, GLAl'iCEi3 AT ST,WE FA.\'OUIIiTES, PA.n aDd. Pllll .. n. 
11,. M ..... C. IlA.O,," WWOO1<, "'ul~ of tbe " Ule vi u.. I)ooebeM 0( 
"'1. Alb&nl,· ., lIcmol .. or Moot Lew ... •· M. ""c. l a!l n.b. poot. 8'0 •• 
ilIlIst ... lrtlwilh numtl'OOl Enl"'rl .. II' on St~L, fl"Ollll>e"aod Dl'ifl1IAi 
l'Orl,.ill,p. lc.2-4#. CWlh. 

"II.:uotiIocH.oh""'c,,"'"'aal ... iLb _ tralpeo1nltt, ... d l~l*'Ir·rbiH .. e fpU ot 
.... 1IIi ..... ueaIol ..... _~JIt. .. 

"So.lln .. ife.Nllbe 14 • • nd ill Ma;,CU lbat. ..,..~ble . m_","1 .-IM be 
detHtI\ c.-!.be ~ .. t~ ~"-L" ~ .. 'Y G.ult •• . ------~----~~--~--------------,. 
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OHRISTMAS PE8TIVJTD:a , TALES, SKETCHES, AI'fD 

CHAIlACTEQ. 
With 1l""lIflllf OP TUB MODS.lf D •• UIIA, In FOil. Spedmtnl. lly 
JOIIII 1'00"8, FAq., ", .. lbor of "P ... ] ...." .. &e. "e. In ODe 1"01. 
~tB"o.priOllo..tld.eloth,with.l)l>rtt&ltoftbeAl1lbo., 

.. "CiljII1 .. """"r.1.Ioe_."_Bril ...... 

CROSBY PLACE, 
n ..... rl,Mod In • LIICTU •• on It. AIITIQUITIBI &lid RJ!IIII !fUClIll'e.~, 

t~I"~ ~!~e gl~; L'!:" At:C~'::~';e:~n~~:1 ~:ri~.~~~:' :'U~t~'~ie~::';: 
llilbo)llpte, and lIet1d MUler of Q~ I!.Il .. beth'. O .... "nat' ~hool, 
81. 01 .... '., Soutbwark. Pri","'.Od.boll.lldh.elootb. 

THE HOaE BOOK lOR, YOVW'O HOVSEJU:EPER'S 
AJl81I1TAJIT. 

Po"»i"g a CAmplete Srstem of DoMEilTIC ECO"OMT, and lIouoehold 
AreoulIl.. With I!.,tlmatc. of ErJM'ndltu~, &te. &e., In C<l'l')' D~part. 
mentor Houoekl.'O!pl"I' !'a .. uded on Forty-fheyean pllTKmaluperlft>Ql'. 
nyal..i.Df. limo., pnc:er... bovdI. 

THE H08IE ACCOtTWT.BOOK , oa, HOUSEKEEPER.'8 
aEGlllTER OP PAJlILY EltPEl'I'SE8. 

~"f.~"~V:blt~I~:P~~~'':ti~:'''ll=,~~Q~~!iy,''.!~e ,,~~~ 
F.sJH'"dllurefore~ery.rtlc1e of Ooml'ftie«lnllUmption. !"Qr theu5eof 
chher 1.'lI'l or .m.U I'.mlliel. Dy ' he "!:T UOR of "Til" 1I0~R 
1I00E." POU4u>.,baIfboulld,prioev.(ld. 

"n.- t.o a~ralli'lle .01_ Ion> tlo8 __ pIeIe ,)nlll ol l)ooMs'ie 
::~-~.~~:=::'l<olu!.~~~~I=~,:~.:::;"",,"~-.s. or 

"1_pArJ.blyLbebeot 1UtI.~ ...... olILJd-.L ..... .e .... e-...H_I.JJ~lk 
A_"h. 

THE Wll'n:.M"ERCHANT'S MA1'fVAL. 
A T'IU.Tt~BOIi the 1'1:1"111"0, 1"BPARATtOIl" of Flll"lll"O, I"d GillU1RAL 
MA1I"AOII,..IfTor WISEI, belag tbl_ult or Forty yeln' I'r&c:lical 
EJ.1~rl~"ee III Ibe o..tn>nlt or tbe dl~ut ... l~ (ollln.med 1.11 this 
euuatry. Dy T. Ihu..... FooIoe.p 8~n •• pI"ke 4,. tloth. 

tbe ,7~';1Ii::~':-":::"':ttf~~~Li~...;'c!'::/~ "'; .tllurtb 

A COMPREHElfSIVE HISTORY 01' THE WOOLLEN 
Tl\AJ>~. 

fromthetirlillltlleeonbtnthep..-nt l'eriod,tompriJolr"theWoolleD. 
Ind Wonted MuufKtll_, Ilid IbtI Nllun.lllld Comllle.d.l HlotOf)" of 
~heep , .ith I,", ........... B..-b &JId )10(1<-. of )llUII,Jeo_,,1 III d;lI"e...,.,~ 

C""ntrla. .lJy J,UIJ!~ 1I1 I1ClIOPP, Eeq. In t.o I.'¥" .oIu",".8~o.., 
IUliotnted"lth l'l"",prlcell.60.doth. 

_A;~!';,~~~" .ork wiU be found ul .... ble 10 all pb100l j"'nHtK in IItt IUbjotcI." 

"lIr. llI""boll"b .. III (I,"" .olumH ~lI~tK.'nl""!II of ",rlOllo .. d.·.I~bIe 
1"lonnatlon,..,to'plab~ IOrNd .... ol.·.rit4l.aJ1ft"t"Ottitbougb .. OMUI't"."'f<)If"d.itb 
.... n"fK!.grtt...,;!lrooM. WtlTnlftl""""' .. H.,. ... aok.lOpnII ... altt"mtlJI.Io....n .... 
rIouI_piIIol_~" .. e iuD) .-..w.I11oHr . 01 .. __ lfr. !h ....... ·~I1IIH tom'" 
~.tlooool.ua.-I"ttrellftl j" u..sulojecll_ .hidot....,.IrftI ... _7i_ .. 

*--- -~ 



A CO.PaEHE •• lVE HlaTOay 0 .. THE laoW T&AD& 

TilKOIlQUOUT TUE WORLD, rro. the ...u..t B ...... to the 
prant 1\-. With aa AVJIadh',coalal.lI", 0Iid&l Tabks, u4 other 
public Doea_tI. Dr H.uIIY Scan·.,., .. , EIq., BIana ..... hi 
0'" ~oI. deDI,. 8.0. , pnee I~ doth. 

" ,\lr. lkn'fllOt'l HiJIOo1' It Ynllel'l ,.,111 eIaborIlel'HOrda,"d"ldo,*,~."" 
ptllllLO ..... uJu,DtlSlh1!ealire ... l>JtUiII.COIIIaI",U_,"'CIIMl01 buetelt10 
tvlllmOIl ~dtn."-T";(6"'''If.=i.~. 

THE BRI T ISH MERCHAJIfT'8 ABalaTANT. 
C"ulalnlnll' ,-Part l. 'rabl~1 of Shu]!]o 1"1~""t at 3, 3~. 4, ,,~, ami 
['Ilt!reeru.-I'.t\II. hblcslbowlnlrtbe InterMLon ExcMquuBl11l 
atlld.,lld.,id.,2!d-,21d.,34.,'jd.,.1Id31"-1>«_t.pn-dlrm._ 
l'utIIl.T.bleJror~hlrlblVIll ... or"eoydelCrlpUoaot 
ElajrUob al1d Fotelp Stod<.. Abo the A-..t 0( Urokenre. CommilliOll , 

~'t;~'G~~~'~!~::;-:'i ~tl:.·:l::ui." ='O~the~~~ 
TluM P.,u IllOid .rparald)". 

AS8URAJfCE8 VPO. LIVES, 
.A r.,nlUarfupla ... t1onor the NATII.E, AIPI',,1fTAOU, aIld hlPGIIT_ 
.lf o.";alnll't.hertrl'Om,llIdtller.rioUlrU~IO .. h1chtheym.l'boI 
UM!r"lIr'Wlled: Includlng.lao III)I,rllcul •• Ac«Iunt of the Mutino 
l"tqul~for":IfCllUnll".l·ollcJ;.lIdorth.dllrcl'l,'tlt')'Jte"lI()rIJr. 
.u.unlilco "OW In U~, Iho I'rl"clpl('l, T~nn., ."d Tabll'l of Se .. enly 
lAndo'l A. ... UI'llIl"" Ollltl'l, &c. By LII'!I' I' 1'000<:':, P.B.A. In pott 
Soo.,j),lec1,.cloth. 

aaoI ;~~7t.:::r::, :n~~lla :~~,::!:!or~ ~,r;=:. be~~1 :e~~ aU~ 
~t""""11 ""'ilia, nlollnlo~ of Iu ... 1 ........ Id ••• \attL~-GIHt. 

AX IIIQtrlRY n r r o THE CAVIIE8 AJrD .ODES OP THE 
WEALTH OP IJlDlVIDUALII ; 

Or, Tua I'IUI' CIPLU OP Talo.1 IoXO SPUt'LlTIOll" EXPLllXIID. 
B1 Tuo ... COlIn, F..q. l'a.1 8n1., prletl &. doth. 

"lII •. Corlrft d-.. ...... bnt thaw rorll,'I"' ..... _dnrIt ... d _bod~II" 
Id~1I OIl • "'Irf<'¢! of IUch nol Importonr.."_N ..... JV •• ,Af!1 JV",_:i"f. 

lruTLIJIE. OP !lAVAL aOUTIIQ: J 

lklul' ConeiJe Ind CompJcle MIIIIUIJIII Plltln(f, IIn-flttlng, Quartering , 
Sllllonh'II',Mnklug'"dShortlmln(fSnll, l lclYlugdo,,"n,Hlgglr>S8hc01'11, 
.nd, In ,horl, petf()rmlog.n Iho offlluary dul"" of. ,\llo-of-\1',., 

~:r:~~~~, ~s~e 1:::'J-~~~rloI~~,ttwe:'::'I':' Al.aLUDIII D. 

I 
ESSAY 011 THE LIPE AJID .II.nTUTIOII. OP OPl'A, 

JUliO OP .:BaCIA, 
A,D.7:':'-100/0. B1 the Rn. nall:&T lI,U::lEaXZII, M.A.. In ho., 
rrlol 31. Od. lodolh. ,Utlea ... 

".\ • ..., .. heI.a,lr_"'LioD, &pIIyt .... adI r.tt,n tnd ;ulonu\loll ~iD~ 
Ibo A..p-linou 11I1I1'u'inua."_SI'~d.'Dr. 

• 

II • 

The ComDlete ork f Ct>a 
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THE OBLIGATIO •• OP LITI:llATVRE TOTHE.OTHER. 

OF EII'OLAWD. 

P.Rl~1l EUAr, 1840. Dr CAIIOLl •• A. nJ.LlTI!D. I n OIIe 1"01. 
po.t8'f).,prlceliof.neatJybolludlne!oth. 

E"~:!~ ~~ !:I:'~:~~n~~~:!~~::-~~ ~~l~~~~~ 
"'_dIopla1~blt._l"""'ud.....,."", •• rwI'I"8a1"'I''''ppiIy~''''amI 
J~la IM_allrld;.tpoinLol.'ie •• "_Brit ... I •• 

THE LIFE or M.A.l\OAJt.ET B:cAUP'OaT, 
CO'llIlT~ 01' RIC UlIOll"D A!<D I) ..... , Bud Holhtl' o f K illg H enry 
IL,. Serentb, F"" .. dNM of Cluilt' .... d of SI. J ubu'. Coli •• Oxford; 
lid .. 1M lI ~rbl Ale",o" ror whieh the 1I0llO ... I')' l'ren,lum ..... 
.... Ned by tbe Dil"t<:loft of the G~ ('",,,memo,,,lioD, Craaby Uall. I 
My CABOLI •• A. 11 ,01.11" &", Atllboo . .. r " 1n •• I.IgaI;O<I," "'e. III Due 
yol. demy8.o., .. uha Purtrail,pm 121. iii .................. 

"Th~""'ClD"Ol~Uol_ ll>e .. lljfell.detp!ym_i ....... dbubefoti 
bilhtrtoal_u...,~pIomI. Tbe)lI"' .. thMI"_~ ..... il_blpdaimil lo 

r:I:~lt~r~'O:~":h':b~e ~ '~i~=~ =::~Dd"': 
Ih"'~piled ... or~.bk:lL,ltl>OltnlitINlO .... -....tM · c ...... _ .. Ii_ .... ,' 
1t.llt ...... _olt.bt_in~.~iDi·IHl'ru.lnoc\hebooUor!IMI~."_.-1l1i". 

THE LAST 0:1' THE PLAl'fTAOEJIETII :J 
.A" lI!uork.1 ""amotin, ilIust,..t'".. lOme "r tho l'ubllc E .. ~nt. lull 
Dormollc Inll P.ccleollll'ea! AI."n ... of the FIfteenth and Sba<eenth 
:;:~:\"'T1>lnll!ditI01l.l none,·ol.fcap.8vo.'Pric.1,.(Jd.clOth 

" TIIII ilI • .on. tNI "".- .... k~ 11 ... y 'Die I ~n""Ipta.:,.lnowlilt""h.rt. Tb~ 
1J"I'.tn .. oIII1Ju ....... ,I ... IoacII; .... oimpl;myolillclrttTipl;""'.""dia~.Dd 
\beff\ertJlhll "'hilor .... e .. bichbrn1b"'hrootPlI,.,II I~il ... eIo::J:>m<o""'"1'l ..... 
'_pi.u rt~ .. or rtlinM ~t.nd dioctnl_nL··_~III ... 

AliGLO-l!AXO~ LlTEn~TCBE . 

.ASSl.aL"T'Olf, I .. l'nO~K 1"'\ VElriJl from AlIGl.o-S"'J[O!< At::TIIOIl" 
or ... ,10'" .Age.; "'Ilt I Gl.O~"Allr. Il~' IlES.A»U TnOIlPI!, P.S.A. 
,\ l\e ... tdit!(>II,e...m..'C:!ooa"d'e'·i~<l. l ' ..... ttln,., prk,,11,.duth. 

THE..: ANOLO.S AXON YEaS IOll OF THE STORT OF 
APPOLL ONIU8 OF TVaE, 

Upon .... hleh II foulldoo l iM> Play of "l'':IUCtU,'' aUrihu\ro to 
SIl.kt ....... , ~ (rom .. lit:!. III t ho Lib .. .,. uf Ch,;'! ChUKh CoU",e, 
ClmbridJle. With a L1t~ ... 1 T""oMatiOIl, &c. I.\y IlJl)'lA .. lx 
TUOIlI'II,I'.5 •• \. j · .... IS .. o.,l'rI""'(;". 

A ORAlIIlIlAIt. or THE ANOLo-SAXOR TONOVE, 
Wllh .. P .... J[u. By E U .... t::6 n ...... ', p,,,re.o' of Utcrary Hlltory 
III, and Ub .. ria .. to, the V .. ;yemly or c .. pe"hage", &~.I,,·. A No .. 
J:dIUolI,eol.'ll~ I1>d Iml'l"Ov~lbt Ihe Aplbo •• Trnmlalw rro ... the 
0. ....... by U.TUO Il P., 1100>0 .. .,. Mcn,be. or the Ice"lId ic U te .. '7 
Soc:iNyorCopenbaKen. 8YG., l'rke l'!.r. . ~ 
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I'A11IfA Al'f'l'IQVA .IVALERSla, 

Tlill FO"~ll. 7.001.00" 01' Till! !!11""A~tlt. Hlf,LlI, In th North or 
'",II •. 111 fha'" PALCOIf!", M.D., P.R8., P.L.ll., F.O.S., ' Ieonbc!r 
of tbe Allatic SoelctJ or lleflgll, k"d of th_ Iloya\ .\.Illtle IInclr!,. or 
11.01 8en[C11 )Iedlcsl ~rvlce,.nd 'a'eSuperilltcl'u\elltoftblll.f!.I.C. 
lJollUl.1e a.nlell al Sahartlnpoo.: In,\ !'lIon' T. CIoCTLIIT, P.O.S .• 
Major III tIM BeIIpJ Artlllel'f, Mt'nIMT or tbe AMalie Society .t
lI_pltu. Ed.iledbylleonPALCOlI'u. 

PI ... -.tPJlblttwt ..... _'nIe..mt..tU.l'poarlft.boatTw.ol ... r.rU,to 
bepu,blbbeda,llItwnlIooC'-'_I.hI; NeIrI Part eoaw"l ... rrom"" I •• 
to PIn- Mio Plaia 'nte d~ptl-re Ut~wlU be print...! I" 
"'1'" _yo. Priel or ada I'm, _ 0.1 __ Part J. eonlat... 
PaOa<lKIDII..l.-Pam II .... d III., _taI-' ... tbI _,h ... , ... or 
I).O~IDLI., will be publllhed .hortIr. l'1wpeI:'- 01' u.. W ... k 
, ... ,. W obta1ned of tbe Pllblbhen. 

"A ...... " __ W-.'_ril .... . ~otblola; ... 'f."'.ptlNrfdID 1,'bo!I:r.o' ... 'lalloitCllollnll'f"alI_parab"'IOIbeMplalel; ...... _rd.,,,,,...,...,. 
"·n""ioa.or"'in.Ie_~"llln,b1l1r.FonI.U"'J.,.ptrtr.opt.bp_prrlt't1 
.hlllI." f~1 b .... n pt9daCC'd In .nJ rounlry •••. Tbe won .... COIlImM.r" .. ilh I~J 

!~:!'t;:r"~=r~~':.,:h:':~~h':J~c!m:~~J Id~,..~r~~:.u~;::r~l,:~!; 
...... ".0 1M ~'J<o1o"'nt.M .......... "'ellllb<!n !'Uf.'" ~"'rl,"eJ 
.he_trOll 10 • dneriptlolt Gf 1M SIo .. .tllI I'IIIIiI for-, baI \lief r........ ... T ..... I~p 
.1IIIo;1iPf. ... I .. i.o ..... ~.t ..... -U~..,....-.tI.II ..... lr. 
TMt iii" I bNf ............. <1dro .. lII ...... .,.., ..... """' ...... teLfTUI<>r.i 
1I1,..............~I ... ...w...tt ... ~_~I .. ftdo .. bn • 
... .t ................. ;a .... '-""1.t_ '- .. 1lIdI "" .. locI ............ _ 
... .t ............. T1>ef .... loItkioILlor..-lls .... IWII ...... )III.·~'.h ... ...... 

~~,1:::r~£~~~!~~~ 

JU:IlEAllCHES, PHYaIOLOOICAL AJIfD AlfATQJIIICAL. 

lil Jon" DAn·, !a1.D., P.Il.8£1., L.k.I!.,lu:. Theprh,elpal."bj,·d. 
Irftl\('(\ of I_Anl",al ~lfClrieily-.Anhnal IIftll-the Ternprrat" .. of 
dlll"erent Anirnal,_I'neumoll1ora:l In ~""ul('" .. ith Ih, Aboorptlon of 
Guel by Se1o'" Ind Mucou, I l emllranH_th. propeTIl<. or II .. llIood 
In JltaW, Ind d'--Ili. Proper!," of d\fr~"'Dt AnImal Tu!ul'lll
the Pu~aetl~e l'roe-.-lhe "l"(IIoCrntion of A"llOmleal l'..,perat!onl 
-the Ell'ectl u(lhe ~ or ~In ~_Ihe SlnIrto,. 0( Ihe 
IINrlofBatrublanAnlmall,&;e..U. In '1 1"0l$. 8f"O., prlee 301. boun.r 
In doth, iIIutnted by nnllM!ftMU En;,.ulagll • 

.. ,.~..-....,. .... IIlloor ... ~-.,. .... IM« ..... i_PnIi 
_~ ...... ~.t .............................. _ ....... ""I ... 
lIlmne~ .... ~""III-..N .,;u...--..t.abIe Widll."-.VMl~ 
C ....... dr . 

.. nII....-li: 1I'IITiUH .. iIlI ........... liatplictll .. _lI~I .. ~ 
.,ec.IlI"''''iJt_~:·_llu.ld . 

.. 

• 
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WO.U.KC.lfTLTP .... Ll81I.D.I.;'fOllf,..OO.U80ll"OIl.TIlr. ... "l'UO.ITT 

01' TR. 1.0110. CO.ll.' .. ilIO:ol ..... 01' 1'1111 AOXn.\l.TT. 

' , ' I,.~ '" Ht:WT t. ~ 1M 'lOll .""'.I.~~ "' Du.:-riul. N.,.,..I 
lIut.", tkfAnb C-.~. _/11 ... MIfft'/!I" TTt~ ~.H ..... 1'~ t. 
_fe" 1i6t,.../ r-' "' -..,. t-..rth d'/r"!li"K ,..,/ ./tk ~6~_' _/IM /./. 
/0"';.6 IM,.,' •• ' I'dfl~.lj...... TA" II • .." I,. .-~e, ....... iI,rld .. 
.. ,. _(~ ocorllllf "I'k JoI6"'JHllroour6~ tb. __ ,,,,,tI, ".'/"TtOffrrrd I. /A, pdfic 
"I" ... ",,4 hnL~, },rice , ....... ", .. ltI oIJo,,":iH h ... m. pw.lbfc. 

THE ZOOLOGY OF THE VOYAGE OP H.M .•. SULPHUR, 

UDdCT Ih' COm .... ndof C.ptaia Sia £11111".1.110 8111.('11 •• , n.:V., ('.D., 
P.R.O.S.,"". Edited aDd Soperlntended by RI(,IIUD Dllu_LaY 
111'<011, FMJ., SIlrw- R.N., alt.chllli to 11M E.pedltloD.-Tbe<'J:t....t~e 
.... d proln./:.tro .01.,. or Uer MIj.I),'. Sblp .. Slllphllr, ....... LII'l t.e.o" 
!"f'Od.etI .. eor .... o,._.1ld ... loablalMldltloa. to Natllnlllllt,I'J," 
num~. of which are of OUOIId_ble -..Uftc h'~I, [t h. ~n 
dt~,mlned to pllblllh I.hm. In • colleeted lonn, _11.h Ing.!rat!o", "I 
wehu.re hltherto_org'"lru~. The coU«tIon huborn 
.-mbled from. nnety of eog"lrlea, embraotd within the II<nl1l or • 
>,o,.~ P_g!.ed .Ionlthe eIIo .. or North &tid South America, .mon; 
the ;'1.,,<4 of the I'aelfte and Indian Qlwn ••• nd In the cil"Cgmnn'glt1on 
of the globe. In min,. 01 thCR. nO doubt. thO Indu.t..,.lIId ~r~h of 
pr<l>,loul na~lptora ml,. IUlUltft no ~e.,. promlncnt obJecli ullob"'ne,l, 
yet In otbcra the .... mlor lOrna lima .... mal" .buud.utoeopefor ,ite 
N.turallit. Am"", the countries ~1111I!d b,. tbe" 8ulphn .,~ .nd wILle:, 
lathe Wetelll ... u.orldenc:e.n:I[n ..... ted .. ithmorepa.rtleo ... lnl.t>reot, 
.... y be menUODId. the c..lilOmlM, Columbl. RI.~ ... , II .. Nnrth __ t_t 
.. t America, 0.. Fetjee On'HIp (. portlon 01 the Prlendl,. bllncb), New 
ZNland, New 11'f:1.nd, New Gain,"" ChIn, IDd M~. Pnblith .. " 
III RoyaiQ ... rtoP ..... prleeIOl.nch,wlthbeilltlrull,.<'OIolIl'f:dl'l.t '. 

TI"e WOIII> II :11'011' eo.,l,UII,.nd .... y be bad In _«I Part.o, 
p..r.oeSl .• or In ball ........ o. doth blndl", •• I. _ail addition to tlte 

t!:~~r;~:I2:'i~' I!::~~:~~~::::b.~~~, ~::~:.kl= 
P"", VI ., VII .,.nd VII I. SlIlIl.lM, by U. a.IJI:<O~, FAq. 

THE BO'1'AWY OP THE VOYAGE OP H.III .•.• VLPHUR, 

V.da 1M Commltld of c.ptaln SI. EO,.. .... D a.I.CIIU, R.N., C.Il., 
P.R.O.S.,Ice..d"rlnll"the1ft" I ~I!.l!dlted.ndflpperinlftlded 
by RICIl .... D llIIE"eLllr HllI'D., Etq., Slirgeon, R.N .. IIIa.ehed to tbe 
E:rpedltloa. The Botaalell Deterlptionl by Oaoaoa e.!I"TU ..... FAq. 

TII 18 Wou: U lO"o"Co.rl.u', lIId maybehadl.li:r MWfId 1'1..u., 
"rioe 31., or lu h,,](-ruda, or doth blndiJIg, It I ItIIItI addltlott to the 
prlee • 

• 

• ----------------------------------* 
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WOHII;S n:£CF.l<TLY PUBLUHI'l1) AND 01 PROGIIKU UNDER TUE At;THORITY 
OJ' Till! LORD~ CO'''1l3810NBR$ OP Til" AUlIIR.t.LTY. 

THE ZOOLOGY OF THE VOYAGE OF H. M.S. BEAGLE, 

Un,l~r the Command of Captnin FITZROY, R.N., during the }'can 
1832-30. Edited ILIld Superlnt.mded by CU""LE$ DARWIN, E<q., 
M.A., RR.S., Sec. O.S., Natnrali'l to tho ExpOOi~OD. Compri,lng 
hil'/hly-fb'ished represenlationsof themoltuove! and Inte .... ting objects 
In Natural History, collected durlnll' the ~oy8ge of the" Beagle," with 
dcteriptiveLctterprea.,nndageneraI SkctehoftheZool<>p:yofthe 
South ...... Part of South Ameria. Flgures are ~ven of many species of 
&nlma" bit.borto unkllOwn Or but imperfe<lLly described; together with an 
aecouut of their habit..,rangt'll,8nci pileCllofhabilation. Tl>ecolleetlons 
"ere chiefly made in the prorinceo bon\crlngoD the Rio Plata,ln 
ratagonla, the Flilkiand hland., Tierm. del FIl~, Chili, and the 
GaIBpagos"'""hl""lag'ointhel'acilk 

'f1ll8 WORE: IS NO,," CO>fPLI'.TI'., Dnd may be bad in scwed Pnru, 
priet! 8I. 151., or in half_ru."ia, or clotb binding, at • ~!I1aJllld(lit;on to 
the "ric~. 

Nos. I, 7, 8, nn" 13. 
l'OSSIL ~1,1~IlMUA. 

llyllich.n10nn, Eoq.,F.it.S., 
I'rofe,;,;o,-ofAnalomyancll'bl-·iologyto 
lhenoj·aICollell"l0fSurgcons,Loodoll. 

W;lh0 GcologicalInlroducliOll, 
Ilyf:h.rlcs O ... ,,-i". E"I~ M.A., F.R.S. 
n,;s ])i,l"'" oflhe Work complNe, 

I'rlce II. 105. in se..-e<\ Parts, or ti. Ih. 
h'elolhlet!e~. 

IIos. II, l,::o, and HI. 
lIAM~IALlA. 

Jly GCOf"gIl It Walcrhouse.E!Iq., 
CurMorof lho 7.oolo~calSocie!yof 

l,ondon,&<:. 

11,II1)i.;llon of Ihe Work coml,)ete, 
l'ricell. ISI.insc,,·ed l'.rls,or21.~. 

in clolbleU"",d. 

1'I""01.3,6,9,1 1,.nd J5. 
lIlRDS. 

nyJohnGoulcl,Esq.,F.L.S. 
WiU, a NOlice of Ihc;r lIabil.& Itangu, 
llyCb.rlel U ..... in, E5([., M.A •• F.R.S. 
Thi,n;<i,ion.ofl[,e Workcompleu., 

l'rice ~I. 1~" on ... ,,-ed Por1>, or 3l. in 
clolhlell.ted. 

1'1"" ... u;1T,l6; and 11. 
FISH. 

By Iht Rey. Uou~n1 Jenj"D!I, ~I.A., F.R.S. 
Tl,I. lli<i,ioo of the Work eoml'lO!e, 

l'rico II. U ... inSC1,..,.d Paris, or tI. 180. 
;nclolhlelle ...... 

N;;;:ts;I""9. 
IIEt'TILES. 

nyThom .. ncll,E!Iq .• F.lI.S.,F.I •. S.,&c. 
'I"his U;vi.ion of Il,e Workcomplcle, 

l'rico IS •• inoc,,·cdl'.rls,ortl.2s.in 
clu!hlelltred. 

ILLUSTRATIONS OF THE ZOOLOGY OF SOUTH AFRICA. 

Comprising all the oew s)lf'Cies of Qu~drllpedo, lIird., Reptileo, .nd 
Fi.heo,obtaine<1 dnriogthe ErpNlition lIuedo"tby"TbeC.""ofO,H)d 
1I0"" ..... """i8Iioll forupiorinIlrCcnlral""rica,"in therml!l 1834, 18:J.{;, 
and 1856, with Letterpress Dfteriptlono, and n S"",m.ry or Arricall 
ZooIOjlY· By ASDREW SJ<ITII, M.D •• SU'lIoon 10 the Forces, Rud I 
Dlrll(:tor of the Expediliou. In 1I0yaiQuarto Parlfo, priceli)r. and 126. 
csch,ro"t";"lngon ann.ern[l"etcn b<'nulir"lIyco\ollred Eng.uings,wilh 
dcsrril'th·c J.etterl'rr$l'. The whole of Ihe PI"les Rre c"gn'll"ed in Ih<l 
hi!!he11 olyleof atl,fremthcOtiglnal l)n,wlng.tukcn expr.,..\y forlhis 
Work,R,nl bcaullflllly cOlo"red nrlcr '1II\"ro. 'rwcnty_lhrcc rnrl~ nfc 
1l0"' 1",blilhc,l. 

~i ____ ~------------------________ O-n 

(C)Th Ie 



·----------------------------------~. 

• 

':::' ________ -.:-OllLK8 .ua~_ .... 
PtlllLlallBD WITII TIU AP".O ..... 1. OP Till! Willa (:0 •• ' .. 101'111 •• OP 

II ... XA'EIITY'. T ...... tr.T. 

GEOLOGICAL OIlSERVATIOI'IS MADE DURING THE 
VOYAGE OF H. M. S. BEAGLE, 

Under the Command ofC.t.I'T.us I'fTZIIOT, n.l". 

B1 CiU • ..aLU DU"'I:'C, M.A., P.R.S. &C. O. S., Icc. Drmy 8"0" 
m.,.trated .. lthl·!ats ... dWoookutl.prkcl ...... boItndJndotb. 

Part II.-On the Volcanic hI .... " of the Atlantic .... d PadS.:: ....... 
Tog.:thft wltb. bri~f NotlCIII or the Oeo!,," of the Capenr Good lIo;>c • 
....:I 01 part of A1IItraU.. Pri<:e 10.. M dmor ho. clotb, with MIl'. 

Part 1:11.-0.. the <holop of .... u. America. 
I)cln,. 8 .. 0.,IIII,., ... lcd with lIap. 

All' IWQUlRT IJrTO THE II'A'I'VBZ AJfD COVltSE OF 
STORMS IN THE IND1AJll' OCEAN, 

Socr" OP Till! EQUATOR; w!lh • vi"" of d;.coYcnnjf tid. Ori~ln, 
F,Jtent, Rotatory' Ch .... c~r, Rat(! and Dlreotlon 01 I'ro~!"n, 
Haro-'rbJ ~praUolI. and otber eoocomlUlnt phenomena i for tho 
p_tlcal pIIrpoII! of e.bll"i ah;pt 10 aseena!n the I'T'OJ:lmlly In(\ 
... IaUn I"*1w.. or nll'l'1oea.-; willi ~I on Ole mea ... or 
avoiding them. By AI.SXA.:-<Dt:1l TIIDX, Sargeoa 86th Hopi County 
D<nnI. Reglmtnt. In One "01. 8,0., wIth lbp and I'llta, priC(! I2.\'. 
doth. 

ot~~~~t:""M':I:~~:~~II';; ~~~~.:.:!ntlHb~ 
Itf' .... Ibrbarrica_otlltel .... iuOt'fo.n,I!lfo ra,,,,",,or .. IoicA_Ir.Io,~.nll""1 
n~; aoKl thoM-ohHnaliollf, _biaf<! .ilb"'~f8Ultlobll.'ne.I briuJrf hil'hla 

;r~~':·~~rl.~~~::: ~~=~r:::nio"~;~;r.:::: ::f~~h~.: : 
~;:.,i~::I~I::""~.=~::.':j;.';:i!~v:r~~':;I"e 
.... iloooplly. and mII«ts aU bi' r...:u belen lifo "ra" WI loire.- .. ~d, I. 
I........,.. IIlftlll~"" are '" full aDd dNr • • 1lII draW'll r..- ......... "" -.)H 
.... '" drc:ill.e In IJoeI. Int\eftcr. lb,t Wr l~i"~ Ihere UII be nil eaM be b .. esU,bll!lbN 
Ihe NUltoq aeI;OU or IIOrOU. The pr.clkal .1'1~k'llO<l or hia iD'\'I.lipliOllI a .. too 
1I"1fIahIa1O .... 1Qlswc/.~-H,;t_i •• 

A DISSERTATION OW THE TRUE AGE OP THE EARTH, 
AI AJ\Ct:IT,u:-<SD PIIOX TUB HOLT SCIiIPTt' ..... c..ntllnlulC I 
n .... /""of theOplulnolof Anclellt Blld Modcr.,Cbl''Onologe'',h,e!lIdlng 
Vlber, lIaka, Clb'lon, and Cutll"ghlme; Iud I Ch.ono]""i",,] Tlob]e 
of the Priaclpal Epoeh.lnd E'rl'llul" s.""",t llDd "rof.me HI_tory, 
from th" CrMtloll to Ibe I'_t Time. Dr P.OP~.o. W A.1.LIoCII.. 
I I dem;rS"".,pric:eIhelotlt • 

.. 1l1II1 ... ntfd .... IAboriooI. .. _IJriI .... ;.-. 

EXPERIIIIIEJrrAL RESEAB.CHES, CSEMICAL All» 
AORICVLTtlRAL. 

Part I. OOIItai-c.rbon • c--.-Itd nod,. made by PI ..... , In 1]111"-
lltiel "'1"11", _\III t1 .. elrtalNlbll'lCd und.". _hleh tI~ ... ,'Ie«.I._ 
Patlll. fHcompoalllon ofC.,ooll.hlri",lho l>lltrerlcd~e l'fl"lnontl.tloII, 
Dy R OBBIIT UIOO, 1'.11.1'1. in demr8vo.,prlee 7,.OC • 
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8Mrr8:, .'LA •• ~ CO., COa.IJ:LL. 

THE L]FE Al'tD COLLECTED WORKB OF B]R 
Hl1MPHRY DAVY, BART. 

l'ol'l!ign A_lale .. tl,", '",Utatl'or Fram"f", &e. Eoliled by hb Brol~, 
JOII,.- O .. ,.r, 11.0., P.R.!!. Nn .. compleTe In j) ~ol •. pOll 8.n., prlee 
10#. Od ..... ch, In clotl, blnrllng. EllcI"'ohl1noile<lonl'iNe In ;\Hlf,an!\ 
II to!r1a/!pllratcly. 

CONTENTS: 

Vol. I .-The L ifa of S ir H . D .. "7, ...,.;.th .. P ortrait . 

"TI,I, biography !J Jdltllnbly ... lItro-aNT1!d d~t.UI, f .. ll!ll hlllMldloo. ,nil 
.1II .. ~tnKlb......poo.I."-f-' ... Jln"kw:. 

Vol. II.-The Wbole of S ir H . D a"y. Ea:rl,. _iaeen. .. _ 
P .. ~, 

From 179!l to 18C),j; "lIh a .. I/I"TROOr.CTOIlY LBCTURJI. and Outllnet 
Orl.KCTt:ftE!0'l'CHK3U8TRvdeUfcrt'dln 18O!! Rnd 1804. 

V ol . III.-R .... eII ... chu n .. N it ro ... ODd" 

.AndthcCO)lDI!UTIOl< OrOxTnll"'oo ""'OTII; Ind on the nll'P1 • 
... ·UOll"otNIT.OI;.OXlo •• , ... otlu!.O_ 

V nl. ]V.-Elemeo.ta nf C hemical P hil...oph,..· 

I WIth twelre PI.I8~tChtmlea] "pparatu •• 

V ot.. V . .. VI._B akerlaa L ect1ueL 

"n,1 otlu!. Paperaln P"",OIlOI'IIIC ... ', T.AlI' .... CTIOll'8. uIII J01:.lI'.u. 
of 1110 ROTl.LIl<ITJT&TIO". Wilh numcroll,engra~l .... 

V ola. VIr . .. VlII.-Ele ...... t. of A~c .. l tUl"al C haml.trT. 

1),>lcouH!1Ie dcH.erod before the UorM,f:loClTl'I'r,lIlacELJ.Al<f.Ov, 
LI(~'T\,1IlE&, aud Extraell from I"",turtl!. With many PlatH. 

V ol. lX.- 8..m.o..ta, ... d O_latin .. m TTI.'n!l. 

a.a 'nIg _1lJId .nJlOrm edition olthe \\'.ITI"OI or SIB Ht:lIPllaT 
D.iVTemb"DI!5tbe"'"0L1IOPIIIIWO ... :edlirinlt'lhe~oltbirIY:rt.,.. 
(1700 10 1829)," p"rlod memorable 10 tbe 1l!,lO.y 01' ChcmhotrJ. and made 10, 
l"no.'nDlld~n:'t', byhllown dlll/ronrle!. 

*----------------~-----------------. 
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rLLUSTIlA1'ED WORKS ON NATURAL ll1~'fORY BY 
CAl'TAlN THOillS BROWN. 

ILLUSTRATIONS or THE RECENT CONCHOL OGY or 
GREAT BRITAlR" AND IBELAI'f'D. 

Wltl, tho Deacript1O)l 8ml Locnlitleo of 011 the Speeic~,-lIInrine. LUlL!], 

Rnd l'resb ',"aier. Drawn and Cnlou.c<1 (rom Nature, hy Captnl" 
TUO»A!! BROWN, P.L.S., M.W.S., hI.K,S., :Mcmberof th81hnch~ter 

Geological S""lety. In nile '1'01. myal. 4to., illultratOO. wilh fifty-nine 

beall1if'RllyeoJourtd PllI.teI,prieeil3f.c1oill. 

ILLUSTRATIONS or THE FOSSlL CO.CROLOGY OF 
~GREAT B R ITAIN AND IRELAND. 

Dy Captain TH(I)I.U BROWN, P.L. S. To be oom))leteU iu about 

Thirty Nllmbenl, !'tIch cotLtalnillK fOllr Plat"". Royal 410., priC'C :U. 
coloured, and 'b. plnin. Twenty-eight Numbc ... hn~e appeared, and the 

worI(willsoonbe complctcd. 

ILLVSTRATIONS OF THE GENERA OF BIRDS. 

EmbnodoJ; tboi r Oen~rie Characters, ,,-jih Sketch.,. of their IlIhit!. 

Dy Captain TIIOMA!! Dnows, F.L.S. Now jlUbli.liing In Nnmb!>n , 

royaiolto., cach containing four Pial ... , prkc3.!.co\oul'Ild. 

THE ELEMENTS OF FOSS IL CONCHOLOGY ; 

Acoordlngto the .Armng<lment of Lamark; with the new\.l'-e!tabllihcd 

Genero of other Author.. JI)" Cft1rtft;u Tuo)lu B RO""l'I, F.L.S. 

Witbt,.."h-ePlate.,rcap.Eho',l'ri",,~.eloth. 

A LPHABETICAL LIST or THE SHELL. OF GBEAT 
BRITAIN AND IRELAND i 

Embracing Ihe Nomenclature of L""ARCJo:, GnAr, TUHTOS, <lnd 

BROW!'!, lor th~ pnrpMe of" ~fI"eeUng e:rel'angeland naming c:olle.,tlon,. 

On a!h .. t,pri.~ II. 

!:t- - - ----------------------------'. 

RlTh r f hrl lin 
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@r;cnt.1 .lIb <1;0(011;01. 

l'fEW ZEALAND AII'D 1'1'8 ABORIGINES: 

Being an ,A"",,"nt or the Aborigine!!, TrwIc, and Rcsoo1't'ell of t~ CololI,; 
IIlId tbe ad.aDlaga It " .... p.......,nt& No II lIeld rGr Emij,'Tlltion .nd the 
fnvC!tment of Capital. By WILLIA:.! BROW1<, laldy II member or the 
Lcglelativ"CoUllcil of New ZcaiJn<l. 1'",,18,-0., prlcc8a. clotil. 

".~ve'1';n!cUigent"mlulcf"lboo~."-7';',,",. 

AN ACCOVlf'1' OF THE 6E'r'I'LEMEN'1"8 OP THE NEW 
ZEALAND COMPANY, 

Pram Fe""""a! ObMn"atloM during /I rcoJdeoee there. 115 U", non. 
JtP.NRY WILLIAM I'P.TIIE. III demy 8,'"., with n Map and PIn/e!. 
FinhEdltion. Prlco 31. cloth. 

"Tbl,ltavalltlblc""ntribuUonloourfi01l"""oI"inf<lfm.,tic»lN:lj>OCLingl'ie .. l..e.l.""". 
a!>dtLebeetproofoftbeAulhor'IV""'lf.'ourab!o ""illi .... "'Ille COII"IfY,isbi.maIo.in¥ 
i"""e<llDle ...... ~~t<lord"mlhtrcall.C0101l;iII ... 

l'fEW ZEALAl'fD, SOUTH Al1STaALJA, 
SOtr.r'HWALES. 

A Record ofreccntTravcl. in these Colonies,"'lth""p""ial reference 10 
Emlgration,and the ntlvantoA'cousemploymenl of Labour nnd Capllal. 
r,rn~;.a. J."'fRSON, JlJQ. l'''''t I!vo., prIce 8#. c10lh,with Maps anti 

oll'I:'f!~;l~:~~~;:'~~<ii:~~m~"1 And nnprejudiced "b.cr.er, and bos mode goo,1 Dill 

SYDNEY:AND MELBOURNE; 

With Rematb on the Present State and Futuro I'roIpects of Xcw South 
W .. I"", and Pra~tical Advice to Emigrant! of,-arioul cia.""", to which i, 
added a Snmmary of tho Houte hnm., by indIa, F.gypt, &C. By 
CIIAJ<LIlSJORN IJAI(.lm"Iliq. l'o.t 8vo., price 8,. cloth. 

CALIPORNIA: A HISTORY OP 'UPPER AND LOWER 
CAL:IPORNIA, 

From their first Dla<:orerr to th~ p,.,...."t Time; comprising an Account 
of the Climate, SoH, Natll.1Il Pro,]',etio"., ~lcn1tu .... , Cum ... ",""". &c. 
A foil ",eo\' of the Mi •• lunary £.tBbll.lomenl~, Qnd Couditiou of Ihe 
I'ree and domc'ticaled rncUa" •. WilhanAppeudl><,relatitlgtoSlca,n 
Navi"utioll in t.ho PaoiA •• Hlustrat.d .. ith n nCW Map. Plnnl or Ihe 

~':::.~~~7.;, ~~. ~'I';:~,:"ul.Engrav:ings. By AU:XAsnlln Fo .. ,,"~. Esq. 

~----~~--------------------------1~ 

_____ 'lfl...Iba.C.omoJe.te..-\."I-Qc6..DfCharles DOirwin Online 
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A SKETCH OF N EW SOUTH WALES. 
Dy J. O. BA.I.~OU., Eiq., (or Sl,. YeaN " Settler In the BalhuntOlotrict. 
1·CNt8~o.,prlO!&.dolll • 

.. To oml ...... 1t 10 tbe q~rltr ot .hleb IIl,Ulo II mllll ~ I ul""ble .... Ide." 
UI~ryG ... It~. 

SUGGESTIOll. POll A GENERAL PLAN 01' RAPID 
COMMtnI'ICATJ.ON BY STEAM NAVIGATION A ND 
RAILWAYS, 

Anu Apl,lylng It to tha Shortening the Time "r c"m,nunleatlon between 
the Ealte'n Ind Wf:l1n'n lIemll<l'........ lIy En.'AIID l l eO"Aenl, 
E-.q., Crown Suruyor, Jamlll"". WIth 2 DUll'", 8yo. l' riO! 31. bdl. 

CHU'. OPEWED J 

Or, • 0101'111 ot lbe TOpoffl'apby. Ifulery, CU'''WI, Mlo llen, A. II, 
l iinuraet",.,., Commerce, Lltcralut<!, IIdigion, Jori'prudence, &:e., ,,( 
tbe ClIlllUII EJI!'IIIII. I)y Ih.e lIey, CIIARLQ Oun ........ Rcy'-I 
by the ne,.. Al<llllll. 1111110, D.O. I n!! 1'010., ~ !Yo., prlO! 'l .... 
doth. 

tJ.hn".!:u:-.!:,,:=:~m::~=-ie~"'ofO: I~~!!~~':...~::'~ 
;nJI;t!ltioaI_ lbe .. "aCKtI1fft_ ... II .... lteMlltftf_ ..... literal_. n.e.-orlti.fadil 
full 0( inronnation, ptb~ "jtb dj~~. &lid r,lrlyleayn Ibe ~al~'" rud« "i!l'O,,1 
'''1 aauelor iponD ... GIl ,~ ... IIjeel." _A'II"", 

"no. I. by fIortb8_i .. ttrnli~ ...... pIdIo,.ednllllble_ntof lbeChiaHe 
Emp;relh.tburetbeenpublisbed."_,su, 

A HISTORY 01' . THE OHINESE EMPIRE, AJIlOIElIrT 
AND MODER., 

Com prillDg • RetrolPftt of the F"""i&'n Intcn:oune .nd Trade ... lIh 
China. llIU1trateliby.ne .... "dCorrrcteli l l .poftheEmplre. lIyllle 
Hn, C IUJILEI Ot:na .. IPp, I II 2 lol •. demy avo. bdl.. prle.! 281, 

t:mIlI:;;.:"-~'Z..':=ndthil.~""11 .. I.rffiiDK_n'oflbo.YerriD"'~i"8 

".r.GuW.lI'bII .... ;,w,otlyo:omhiMd 1!HIlIOIry.iU.W.nl iaprod""nllbo. ..... k, =::: .. :"'::i!: 1~:::=~~~:ra:~t:r.,~1.:..rer::I~'.~:1.lhI" .e 10m 

HA'If'D-BOOK I'OR IJfDIA AJfD EGYPT I 
Compriainif Traycb fl'Om CalculIl, Ihl'01I81> I nd;., to the Hlm.lar. 
Moantloln ••• nd."o~downtbcSDlleo(e.ndlndu. Hlyer. ; .\"Jeltto 

the CUr of II rde ... bad, III Seinde; .nd • JOllrney to Engl.nd by the Red 
Sen aud Medl~rtluenu; wllb Detcrll'llolllof IheThl"('(l PTaldenCOeiot 

~:t~~;b;'~t:~v~~\~~ d~~.t~r ~r~: ~ro;~~,:! ~::)"..r:..!f :~:~~ 
Dr 011011011 l'AJlIIU.Y, Esq .. M. R.A.S. S«oud EdIUon, _ yolo po.l 
8YO., ... itb.aentiJ'el,.nc ... M.p,prlee I 2l.clolb. 

- • • n..pr-,bothofGre.1 BriIIln ... d India, b .. ·" ...... biMd in eu!oosiu", , .... 

;:!":.!~o!t ~"!n~!ri~h~J,::'.~~ ::e~~~11~~~:~!?;!:t.7e':~,,~':: 
(Opicd r.- ~ r. Parbpry'l lIllId-1Ioot 10 1!HIia alld }'",pI, all jnl~,.-I "'- lbe 
C!ll"'- lI y6enoball. 1...el",,1n IdAowLedknlHI of Ibel»UDI alrordfd 10 lIS 10 inror ... 
• PId """,ilyoor rt.dt ..... IIr"'- . r. P • • burf ... otI< ..... ~ .... ' .. 1111 ITIIlb, lIIa1 11 II lhe 
UslTOIIOIInpbleaI GWodeIOI ... """"IrietIO .. blclallrtrn.U~'f8t,· .. IIoeft>.a_1 

~~;r::~:~'=~n~~~:.J:r.'Pbical .. tihtl,"'d""~ Indi'f'enubla .. 
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THE MODERN HISTORY AJrD COJrDrrIOW OF EGYPT. 

of )lahOlllmOO AlI!'ucba, from 1801 10 ]8~3, In"'nptrted .. llh Ill ..... 
,ratlo"l of Senp,u"" 111110,.,.., lhe Fllllliment of I'ropheey, .ud Ibe 
I'roglftl of Ci.lli .. t1on In ,'''' Eail. By W. lion 'i.nas, )I.1).,~. 
In Iwo Ihlek Yohuuu, demy 8'0 •• ,,'llh numerous 1llllll ratlOlIl, prlee 
3v.clotll. 

"lIeflllfilJbllbl>lO.ie .. ,e.lion bY'1I .",plertlulMoflbtl\lOrep"".,lnent Inddent. 

~!~!:~~~'~~~~b::.,!~: !=~ :n~~~~,::,.","!fc' ~~bl';';~:b~~~':':d 
~~~':.:;~~rtd .kel~b .. olthe.bund, ... obJe.:'~ '0 lIbkh he dr .... ll~o''')U.''-.I/..,."iAK 

THE IKVALID'S GUIDE TO MADEIRA. 
With. Doserll"ion of Tenerllre, LIJOOII, Cinl .. , ~nd ",faf",; .ud • 
Yoc.bulary of the PurtliguetC! AAd Englilll La,,(j:u.g.... l.Iy W luiA,. 

:~'!~:".O~.0::: .• 8y!~;~rl~ ... Sci~!I~~ tile 11011. Artllle,.,.. (:01111'""'" 

"Tb~Iwrfn'nll!brfto""blisbfdu ... ,lI_tbyJft.Cooptr,1Ibic.lDlyIH!COG. 
IlIIitl!d 1Iitb MllUI' ..... ·_SI. J ..... :. C ..... " _ r:U_.I~. 

1'I0TE8 AND OBSERVA TIONS ON THE IONIAN 18LAlIDB 
AJrD MALTAJ 

With IOmc III,.AilU On CONnANl"'lI"O,"U< .nd TUlut!:\"; Iud on 
tlL1l .y.tem of QnMtalltinc, It .. I'reMut collducted. lIy JOIIl< 
DAn-, M.D •• F,II.aS., L &: 1\., 1'll[X'Ct<ll'-Geucn.l of Arll1Y 1101-
I'II&IJ,LII. In:.! wolJ.dellly 8.0., \lrlce32,. c1oth,"'ltllI larKe Mal' 
by Arro ... milh,."dlllu"'ratcdwilil I'l.tell. 

"IJor. n···I·I_~d_,.,.ettobebougb'''"·fllasperulll!d,fOeo«"fuU)·.C:OJQpltielr 
'lid uPI''''''etr b ... il bern 101 ul~ Weloope t~_II>e«)llKlou5ll_olb~';nrditc""'1td 
&a.d'."I"'porIIn'do'11l'U""''''' tbfonlrrf ... llolb .. Joni;labour.bu't .... t'be .... '''' 
"'ll .... ~.e as rf ....... frJ1j,.e as II """,. IQ be .. ·_U"UI ...... I ..... R~i~. 

~!':~~i";::.::r .;'~i~;:;nl.::c; ~\"=: r.:~~d~d,e; 
r." be UnJ. doubt th>1 lo'h ....... u!a"'K.iU be wpl!d ,. boI>ou .. bI~ pia .... anJOll!'! 
1M r~ 1IlHI~·.orJ.,of'''''d_1O 1Ibleb 'bey brioag:'-,uonoj"K 11,,..,", 

THE NAT VltE AND PROPERTIES or THE SUGAR I 
CAJIfE , 

WlIh I' .. etlea l Dll"tdiool for Ihe I ml'l"Oycmelit of ltJ Cultu"" .n~1 Ihe 
l lBu lIfnctllre.,f Itl I'roducto. To whIch 1.ldded.".ddltl.,,,,1 Chll'lU 
Oil the MAl<U"ACTLI<" 0" S1:" ..... 1'110)( 1I1UI1:·I\OOT. lIy 0"011111'; 
II[CJ1A"Il~Ol< !'OllT"", F.R.S., Corre.I)(),,,Unl!" llc,nt>cr of the .""llute 
of frln«. Ncw F..dltlon, dcmytl.'o., 1"lec I 2l,c1"tll,re."I .. " Illrough_ 
""t,,,·;thmlny.dditlo,,,.nd com:c\ioQlby the Alllhor, Iud m ... tratcd 
wdhl'lata. 

HISTORICAL llECORDS OF THE HON. E. I. C . Pl'llBT 
MADRAS EVROPEAl'I llEGlMENT. 

('nnllln;II' In Account of tile Eollbll.btnem or ludepmd.:nt Companlel 
In 1G45,thcl. rom,.,io" InlO I ilqri"..,"tln IH~ , .. nd !ts'''''-'lutnl 
Senicn10 I M'J, Ilr .... STAppO .... ,Cl:". ln Oll8YoJ.d<mr8.o ...... ilh 

.~~I' Pritel&.doth. ___ • 



.. 
THE ARGLO-UVDIAN AND COLON IAL ALMANACK. 

Anu CIVIL, MILITARY, lind COJlln:acuL DIIIECTORT for 1840. 
I npollt8vo.,pri",,2a.6d.itlornamealalwrapI"'r. 

The lIox.,. DEP.\RTlIEXT of the AlmPllBck compr;"_I . CrYIL .",l 
ECCL£SUlH'ICAL; jnciudlo:r the Oove.mnen! offices "nd Ille lIUJin 
Jlo,,",,; together wit./J the fo,ms ofprC)ecdur<:,uml edncnliona16ludlcs, 
r"'lulsllO for obtainillS' Civil Appo;n.mclltI, am! all mattel'8 COlLucctcd 
wll}, 110050 uppointmcnlB, fmm the commeudog "alaTY to the retil'i"S' 
uUowaucc.-ll. .M'LIT.llIY nnd !IrAnI">!; including information "rll 
similar kind """l""'li1Jg' Iheoeoervlcee,llIallhe lIome EuabH.hnlent of 
the Ea.t India C<>mp.lll,.-Ill, COXJlEliCIAI.j containing Li.tA of 

~k~!li':e~~j,eAf:"~~ ~,=;::.:.~n~i~\C·ln~,!~u"~~o~~etl~I~::::~ !:~g~~~J 
oflndiB.DB.DdColonialproduee. 

The EMIT I"DlA.S A...,\"D COWl" ... L DI!PJ.JlTlII'ST embrnees_ 
I. Cn·'L. Th" Go,.~rnmellt LiAu or lkn81l1, JlJa.d .... , !k>mbaj', Ceylon, 
lIOIIg Kong, AU5tralia, x ..... Z~a.hl.lld, JI.I.urlti~', and tbe Cape of Good 
!Jope; Usts of Civil s... ... lIt1 .ud their appointmelltl. and of JudielJlI 
:&t"bli.hmenl., with II detniled .ceounl of the Hendlt Fuud •• -II. 
IlhLITART. SlIIffand FIeld Offieen; Di.tribution of the Army, In
cludlnglhe Royaltroop9; Eccl<"fIiasticni E.lnbli.hment; and aU lJenefit 
FUlld •. _ l II. COllllERGI.\L. LI.tof IIIcrCUlltile HIm., Banks, In~nrn"ee 
Companies, Public IU'lil\llIo"., &0., in ILLdi/l ""d lile Colo,,; .. s; with tl'e 
~pootive Tariff., Rud Tuble~ of Meney, Wcl~ht!, Mcnnl"l'!, &e., ""d 
other 1I1lsceiJaneous i"tormlltion. 

:Religions an}) ®l:mcationaI. 

THE PAREJrT'S CABIBET OP AlI!IV8EMENT Al'IfD 
IWSTRUCTIOII'. 

A nluable andinalmcti"fe Present for the Young. Eachvolumeofthl5 
ul<!ful und in.trucl.h·e lillie wnrk comprl!Ol8 n nriet~ of informlltion nil 
o.!lfferellt euhJeets :-Natural lIi.I01·Y, Diogrnl'hy, Trn.el., &c. ; 'l'al"", 
orighlul uno.!!cleeted; uno.! animatod COI"'c1"!atio'" 00 Ihe ohJccl~ thnt 
duHy surround young l'eopl~. 'rILc ,·ariou. tnle. and subjeci. a,e 
ilIu.lral.d wilh Woodcuts. Eacl, "nlumc I, complete in itself, uno.! way 
~el'ulchB..,d.oparntcly. 11l.il<lIeu]yhoullo.! ,·uI •• ,priee3.t.6d.oacil. 

".:,·cry.p"entalallinleresledin hi,chilJrenmusth':>"cfellll,ediffieul!yofpr( ... illmg 
~"ilahl~ Icadmll for Ibem 10 lb." b(>ur"\l ot ~,n"seu'C"I. Thlslitlic "'ork pr"""ul.O Ihese 
~d'·.nI.geo in. OOl,"derabledegtl'e, as il contain. Ju", Iliit descriptiGu of reading " 'hle!> 
"'ill be lH>oddailo l"uung ohilt1ren."_Q!<aTlu!,. J~"r"al.f L,;d""ation. 

LITTLE STORIES PROM THE P ARLOVR PRINTING
PRESS. 

Hy the Auth .... of "T1IB PA.RE:'fT'iI C.i.IIHIET." Royal 18mo., price 
2...6d.u ..... tlyboundincloth. 

"A ~ery Ilk .. lillie book for cbilJren. Tbe ~ulbor h .... ,·id.nUy beon fall>ili .. "'ill, 
chiWroll, "nli brought him""U 10 undcrslanlilhoir r .. cHnl!!!. No child'ohook Iha.! .,·e I~,"'e 
c.·er JC~n h." lI""n "" admirably IerellcJ a( Ibeir (al'udlic~ n Ibl~ allm".~bly "·rlileu lillie 
book."-W •• MyCAron;clt.. 

*1----------------------------------* 
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INVElSnGATION ; OR, "I'BAVELS Il'1'THE BOUDOIIL 

:By CAROLUII A. II,U.IITBIl, Author of "The Lir" of Mug.rel 
Beaufort," &C. &C. Feap. 8vo., with hlghly.lI.ui.hm Platllll, 4" (;d. 
cloth. 

:c~i~~~~:;1~,~~j~;:~~~~:~~~:~\7~;r.~:~:~E:~~~1 ~~::~,'~~:n •. ·~ 

THE PROGRESS OP CREATION, 

CoD$l<lcrt'd with reference 10 the J'lI.E~ESTCONliITIO:ll OP Till': Bo\I\TII. 
Alllnt(lI'll,Ungand u.seful",arkfory(Fllok<JlI!OJ1I~. Dy MAllY itOHf.KTS, 
Author of" A,,"ab of M)' Vlllagc," .!<c. &c. In fcap. By"., beautlf"lly 
iIIu.trlltc<l,pricc4l.()d.clo\iJ. 

"W"bare a.cklom mel1lilh" "'orI<,in " 'hidt inolraelHla Iml eoten,,;n .... nt .... 
mor"~p,,il)'W.udcd.."_TiMU. 

"n.~ be'uUful.-okane ......... i.'lndh'e eoIIettleoo of Slri~i.g "'di, InLfl"'I"'rK<1 
.'ilbamial>lerell«I~"-SJ'KI/I_. 

THE JUVENILE MISCELLANY OF A MUSEMENT AND 
INSTRUCTION. 

I\lultrnted by nUlllcrolLlll'l'loI,ud Woodeuu. 1'('.111'. S.o., I"'<;e&' 
ne&tlyboundlnc\oth. 

"FilIi'll ,,-lib .m\l!oCmenl and IMmClioo '" i15 tide l"dicstlOl."-C"~TI JQ~Tu/. 

From thl! Journru. oilhi! Author.-HoLL.\:'{D, O1lC 1'01. feap., ",ith 
PlatCI, pri~ 7~. clotb._TIm itlI'>iE, N.1lI8.lll, and n ... nE~, ,rith Plat ... , 
pricc7,.cloti). 

LE'l'TEBS I'ROMoA _OTHER TO HER. DAVGHT~R. 

AT, Or GO!>'" TO SOIiOOI.. Pointing OU~ h~r Duties. to""l"Ih her 
Makor, her Ooyem8lll, bet SoiLoolfollow., awl llenolf. By MI'I. J. A. 
B..I.JI(lUlT. Si.uh EdHiOll, ro)·allSIIlO., priCl! 24. Od. i1""dsowely b,ulld 
hiclolll. 

THE CHRISTIAN'S SUNDAY COMPANION. 
Being Ue/l~cllon •• In \ '!"OlIe awl Verse, on tho Coiled, Hpi.lle, 11.",1 

r::::I~toR:"~~;i~~ L~~~~/J~ ~~~~l~;~~~: j I::i~~~ ~.ol.j~~:6:!~~ 
prite&.clolll. 

"Wecordl.UrrN:O<llme .. dlhl,.olume ... n'ec<'plcIb~ present 10 be ... &delO ll'e 
bud.oIr.mili .... ndoloe ...... i'ab!eJcbeol.....,. ... be .. ad ... Smo<Uy mMD'"," 

or~~~I~w;::~~!:°i:h:..~:~n~~ ~=~'~L:~:7~::: ~":~c;::'~~in~;To 
~~~.!'e~~I~ ~~~I~\:~II~~ri:.\iu~~~:c l~i,~:!:.:;I},~~~ ~~~ .:.~,l~~:!~~~ !~~~~~~ 
p"rof3ilb and refOtlned "o"'hipHl.obliihcd in lili. l'role!lonlcounlry, and fur !1,eIC 
IUSOI1'I "'IoecIaU)· 'Ie _",end il 10 Ibn pe,,,,,,,1 or "", leJllcn. ~-N6rf.I" Cllro~id~. 

_____ ""-':ttes.:.orm:lleJ;a.\!\iQduJLCharle~ Darwin Online 



wonKE Bl THE REV. OIIAllLES B. TAYLEH, 1f.A. 
4-utboro«'MATl"OIl LII:a IT,"&:e.ke. 

R.ECOBDS 01' A GOOD MAN'S LIFE . 

.. "I\~V~!b e~~~~~'~o~':::J'I:~~~!'-~~' r{~~p":~e:~I~lt":::! i~'~lodt~~ire 
::r=I~~:~=:~\~~£i~~l~u~;;~!::;~:;~~~~ ~i~~~~.!;e:J :;.r~ 

MONTAGt7E ; o a , I S THIS RELIGIOl'f ? 

A I' .. o!! I'kOJol Til!! Dooe 011 THII WoaLD. Ne .... EtUtlou,infeap. 
8~0., I U".t .. tod,p'ieeo".eloth, .... du...mo""",outni. 

"ToChr;sti~n 1,"",,,11 ,,·e ......... ""'nd tbe 1I'OI'k, u admiroblJa<bpled to ... miud 

~~~j~:i;l~~~ :;'~~"al"~.tt:ra::~:~~li~;s~~~n~ r:rl~:"::'l~~d; 
colours Ibe bi!;h rnar<h of filial obedience."-C ... n.Ii .... MD .. it",.. 

Il l . 
A VOLUME OF S ERMON S 

On the DOCTK ' NJt~ .... d DOTnl8 of CIIKI~TlAKITT. 
demyI2mo.,pricetJ..bo<irdt. 

"":eUmtntillg.bi~hr.nka""'nKthel>lou.laboursof tbe miRiOlf},.", ll.i.oimple 
bu. admiraLle .00um.; ~'rfl:!ed to inOl,uel and in.~ro'. enD the"",", igno,anl; ,,·bile il 
•• Oedll ....... OfItbe Cb"Ol.~" 'DOti,es of il:! alDloble a"thor, il .1 the >lime lime doe1 

, honoorlObiltaleoIS:·_L<I<1"/I"j'Gftz~IU. 

LEGENDS Al'fD R.ECOR.D8, CHIEFLY HISTORICAL. 

ContenU:-Luey-Loren&O; or,a Vllioll or Coo!e;cnc_Tbc Lady Lillo 
-fuillontlul &11'\ 1I.U- ...... ".. or Cleo-C1; 0', Katharine lIo ... ud_ 
GfOrgC tbe Third-The lAdy Ruuell-Guyoo of l.IaneHlCl-Tbe Barl 
or Strall"ord_DOllna PTdooe.eo.-}""" of Kent_The Lady Anile Carr
The &n and Helr-Leono.... I n poet 8Yo., beautirully 1I1wtrated, price 
106.Cd.elegantlyOOund. 

- "A Il.ore nllin~ pr_ll t rorChrisl""lcould DOl"'eUbetbou~btof; 1hecoouill<"SSof 
UI .tlire liD~' Imo 1l00bing .·bell toII>l>ll,ed witb U.e illterna.] ~", .. Iioo 01" it • • """"",,." 

1I1~".i"K H~rl>ld. 

THE CHILD OF THE CHuaCH OF ENGLAN D . 

1',!ee26. neatly halfbnund. 

"Tbn:e 1«: truly Cb,iot .. " Parenlf' Boo~I, lad lupp,- would il be lor Ih. r;";ag 
~nu.t"'D If their ID .... UC~ ~"d tulOrt wooLd pUI Ih~ ad",ir.ble .. · ... b of lIr. Tiller 
InlolhehandJoftbe,·oung,llbiletbei. ttoder rnindSlre yel Open to reoei,-etb.pocI 
lmpreuioPlllbicblb.,.I"".loQealcula!edl<leon,ey."-CAri6Ii .. .Il.,.if.r • 

• ~--------------------------------h 
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SMrrB, ZIoDZR. JUrD eo .. coJt:vKXLL. 

SOCIAL EVILS AlID THEIR BE_EDY. 
A St. ..... of Narr&tl~ ..... The Pint NUDlbu, enUlled "TIIB !of ECHAI\'IC," 
..... pronouneedtobc"Ooeorthe RKIItuaelul and intcrcsllagpubl1c&· 
lIollltb.thlidiMnI'dCmmthepr_." .... 

Tbe rollowing..,." the Contents of the dlfl'm:nt ;Xumbets, priee h. Od. 
I:Il(:h:- II . "The Lady Bnd the Lau)". ~IBid.~-1I1. "The Putorof 
Uronfcll •• "-IV. "Tho LD.bourer and hi' Wlfc."-V. "The Country 
Tow"."_VI. "LIve Bud Let LIve, or, the MBDcb..ster WCIVCrtl."_ 
VII. "The Sold~r."-"" I. "The LclOl5idc l'urm." Ere,y two con· 
llecutil'c Numbm!! form II Volu.nc, whIch IIlBy be procured, ncatly bolilld, 
price 41. each. 

"The design of Mr. Ta)'ICT il 1"018<1"'0<1\'1; loll object b<)iug to ",,",,(erael,bya 
rerlesorlaleliUuslra'j,'eoftbepolicra lldll"""ullyof",ligiooin,lmd.iIYIB,11,ourly 
COIIct'O, oIlile, 'lbe <oofuliiocl of em>< "'ill' Iru,h i.D )h u ;Y UTlSKAU'. E~Tn .• 
TA I ~'''G STOl l t:ll.'''_Cllf'is/i",. Hna .... &" ... «,. 
THE RECTORY OP VALEHEAD J 

Or, 'filII EDIPles OP A HOI.T 1I0MII. By Ibe ne,.. ROBIIIIT WIl.lJO~ 
ETA~!!, B.D., near of lIe1'enll&m. 'l'welfU, Edition,.nlh an Hhu .... II'!'!) 
~~~~ic:c tlI. Beall,. bound In eLBth; or !II. elegantly bound In 

"l;ft;'~I'5.1tYlndcordiallydo1<e rMI;IIIlIIlCnd Ih~d~ligb(rul"llullle. Webdie¥8no 

~~::'~te,:~~~i~b~o~:n:f ~~e, ~n~~~.:n( f:~(~(~d';;:~·i:(':,.~(~:i:, ~:Uel~~ 
pallern, hise C<)mmen'~ry on 'be .!ft<:.iotl.(e .. ·.n.inKo ' ltcmember.hy CreaU),ln.he 
d'l·lofthy)"tIuth.' We ha,'e 1101 for IIOn,e (ioll! secn a ,,·or);. ,,'e could IIOd~.el"\·C<lJy 
prai!M", Or IiO coIIscieu.ioU>ly recommcnd."-/,jI~'Q'Y GQ;.If~. 

THE LIFE.BOOK OF A LABOURER. 
1'''ACTICA1. L£ijSONIi }lOR I NSTllUCT,ON AND GUIDA:>ICB. By A 
WO"KINO CU'''Ol'llAlI, ,\u,horor U<e"Ullbop'. Daugl>tcr," &C. &C. 
InoneyoLBvo.,price7 •• IIMllybDund. 

"We ........ in aU our np"ri~n ... m~' "hb. more iOlt"""'ng "'0<1<, aDd ODe 
bre •• hlnS"II>M"Ofull)"audflmlly.be'·uyfMelK:e<>fCbrlsti .... phi..IaD'brnpy."dna'iotuol 
pa'rioMhwn.""'lho"ooin'beJI>OSlloimple.ndunlmbi'iou.\an~,a5iflhe"·ritfr 
;,~;;":' .;:;:,.,,!J;~ po ..... <>f inO,",ndo,.lI tbe bellU f ... 60S> <>flbe buIUD ,",101."-

.. ?t;jj<oIumer~mio"" ... ro...,lbly<>f'hoC _~ligbCrul ofallbiognphies,'lho 
UotlOr,'lo"bicbind~i.iI]j'tleifaloUiofuiot."_Oril," .. 'i". 

"IL Is U .. piou. oll"erIDg of ""e1<bo UI.)·be d ... med 1 proper follo1<cr in tbofoot.u,,,,, 
of thtt good IlUn,LegbiUcbmood'''_''''rp, 

THE: nELIGIOUS HIST'"OiY'O"FMAN ; 
In which RBLIGIONalld SI!l'HIC8TITION ure traced from their lIOurce, 
lly D.MoRISON. Tlle Sc<wnd EtUtIGn,cnlargcd,fcap.Svo.price&.t:!Gth. 

"Theiolcntion <>ftbi, book 10 MtlCH admir.bLe U,ln the manner in " 'btchi! b 

::!~~~~~'§1§t~Jg;;~;g·g~·r~~~~~;~f§.g: 
,,6,; pLIo <>f this book.u bolb ulenth"e Ind impGftlnt __ boong ... inquirylnlO 

tbe ... lure<>fR .... eJa.tiool, ... di15inOueoeeootbeopiDionsandCU$lOm501mankindj .. 
•• , .. tbe.·ril1'rusesScriptl'nu ... io ... rpre~,"aod"ilid<$lOtbeli .. raltu.L<>flbc 
... da} .... --.S"p«lslor. 

THE PAMILY SAlCCTUAllY ; 
A form of Domestic De"otloo ror every Sahlxtlh in the Year, CGnla.lul,," 
Ihe Colle.:1 of the D~)'; n Porllon of Scrlpcurc; Oil Original l' .. )"~r or 
Sermoll; and .IIl) Benedic tion. f\e(:ond &Iilion. Oue ,·oI.B,·o"prlce 
'"Od. h.lfbound in cloth • . ---------------------------------~ 

©Th It w "f -'lrl .. 



... .... __ 11'~_ .-r-----* 

I • 

IIIOaTAL LIFE I AJID 'l"HZ .... -rs OP THE .avL 
APrSIl IlCATH I 

CO'f"'llx.aL& TO DITI". RaT.UTllIJI'. Rl' _h.ax\:lo •• C'",... 
LUID,EIq.,A.U.orof'·Tboo E.o:~orOdRr,,"orIdI,""e. 111_ 
llIkt .... e-.prlN l:....~.J .J 

.. '""'-'"1IiI ....... per-.oI, .... _iAf~~-a.c ......... ,n"· 
.. flloai ... fllLIw_ ......... UId.. h ....... * ............ ,.""OIIIJ __ ~fII ___ '-II~ ........ lIM ..... ,_ ... -....'pII. 
rIIIOI, .. etrort ... _ ......... n. .. ..,"' ... r\Iib\lloirto .. 'lIIIImfll.....,., .. hi .. lt 

=:..=rue~'==II~~J":!':'J;~::::.~::~ ..... ~~:;! 
1Illal<', hw.olLlle ~loIaIaI.lt' ... ",.-uI ~·'_7·4t~icool&ri<" ... 

aCRIPTtrBAL 1lTUDn:. I 
Comprlalllj(-The C ..... TIOlf_ '!'beCU • •• TUlf ~cll .. JoI .. _Tbe I",,, •• 
s .... · ... Dr lhe Roo •• W. LJ.J.UI BJ u..TIICI1Uyll.L, r.n...t .::~. 
eou.p, c.-"ridp. I. _1Iokk ......... ,. .... , .... 10.. Got. _uy ....... -.. n.iI ..... -"' .. ......,.~ ..... "" ........... ; ..... 

.. n'-IUI .... rt-.s_ .... t ..... ....,. ....... be.we ........... -"'-To u.. __ ~ ................ rr..G.oI"M,.J ........... _~ 
1M~ .. ,.,.,..r"' ....... _ ... 1.UIM __ IM~fII._ 
........ ................ ~_»dMtIiM M.,.-. 

A HISTORY OF THE OHV'&CH 01' OEbUft. 
In • eo" .. of .ketarea. By the Re-r. C ..... LU M"CI:I.'UlIl. A."., 
6~~!!'~~~~·$,~-:\W?,~ ~'::'-:01~:!~~~: 
1Y.tw.-Uy~ID do ..... 

.. Altbouplbenlborhable ... tl __ .IIIII._b,..ce.lor......",.,..,,"_Llt, .... '.I' 
Ca,..,'le. 

.. k ........ -..) ... illi.iII .... ao_lIr ... ,...... ... I' __ ._ 
,_~a.~.,IIIa.....-.,IIorO-"~.,~IIot..p.uIlM~ol 
,..-.oIioo;n.I., .. -...".., .. WdlIl ........ ' .......... --..,1e1W 
('OOI'.-.:I~litllhoI_IfJ.' ... .,..u.,I&8Il.N-I1~. 

THE cavacH ..u DIa llEX"l". 
eoa.Id~red In Ib!:ir 1'f'Klical hl __ I ......... J., 8oady, lbe 
r.o.IIoo .... 1l RdlcioD. B'E_ .... O'ua.E.q. l .. rCSI'.(ho .• rn .... 
o..boaDd. 

• .................... IO~ ... _ ............ .,_~.-"' ........ 
.. ....,. ...... ..-. ..... tWa ........ Ii ..... _. ne_nto ....... ao 
"'~ ..... ~.'!_ ..... IIfta~ ............ ---..~lhe 
"'orJr.~"' ... """ .... bf ... trI~· aW~IoaIlle ........ ,.rtic:llG<lt 
., .......... , ............... _C ... ;,I ... N'''"'''''. 

CH171tCH AIfD IUWG , 
C-priMoIa- l . T ll a Cu e.ell .o.JlD U ...... :>IT. CDJlUDII.UI Ilf 71111111 
P-..eru;.u .. 1 .... 0 .. (;.; ......, u.. C-dooo of c-koolOena! 
lfOUl'dl,w\lh .... OO...-c ...... u. \deoItll,.t u.. VaI ... ta>y Prfndp\cl 
"itb Oanocnoey.-II. TOil CIlt:Il'l1 YT .. I1.hUaD a!l nil BII1.I; 
or. the Doetrl .. and DietipH ... o( theOlln:h ,baWD h.,IMOt-cIn 
ud Conned .. " of 11M VrarI, ~ .,...leII r_ 1M Scrip-
ru.-1I1. Tua C"TlI(;lU • E1PLU:or.1 "!I" 11.l.t:n ... TaD. I .. 
c-...:Ioa. willi m.e .ppohoWd 8enkel.-IV ...... u.J .... YD IlTwu 
0'111 TIll el''''cu .. YD RIT" 01' TIl. CIUlt:'" By E ..... aD 
o.1.ZI. EIq. 111_.ol to:J1ll @Yo., pM oW. ckMll ....... 

)f :h Ie-~ Da in 

.. 



S MrTB. E:LD~ JUn) co., CO:lt.lIJllJ:LL. 

THE A UTOBIOGRAPHY or A D lHEl'fTIJfG JIInn:STER. 

"OurO"·"obsen'alionb",sho .. 'n",'bell'lolbor'be~""'p~llortbinll'i ... ell
.... illN.l'XpoetJre or It..:. 1)'T3nDJto .. bicb tbe greakr """ion or O; .... lin;llinisl""~re 
"""'I",nelllo submi!, and !bn ~"ib " 'hich lh~ destruction or tho Eslabli>ll...! Chrtb 1I<0ul,1 
hrinK UI"''' rcligioo."_Co .. rt JO~f'1I"l. 

"We .. 'annl)"rooorucucudthi,"'oo>texccllenl .. ·ork"'l'uhlicnoUcc."-lIril .... ",Ung. 
"1'101:1 ,'olu",o i. one .. 'hich "riko.u~ ai bdng IikeJ)" lo",.~e a oon.Wcrahle .,ir in \I'e 

relig!oul,high.chul'oh,anddi:ISCnli"g,,'orId,"-L!I.'QryGa::ellc. 

is 8d:~!~~;; ~~"~nO~~~~~~::~:~;f~,~:~7 ;~I,~8U, ... lI'"~ .,C potnPG,,,lr ",j"lcd, 

THE IDEAL or THE ElfGLIBH CHURCH. 
,\. Sketch. Bylhe Ru. R. MO!'<Too"'nl~, AI.A. , hlbo. of " Luthlr," 
" The GOlipel before Ib .. Age," "c. &e. S, ... , price :!,. Gd. 5ewed. 

CAP ITAL P tTl'fISH M EIIrf'l'S V .SANCTIONED BY THE 
GOSPEL, 

And U:!I:!I&CY.UAIlY I~ A CURlilT lJol' STATIol. ..l Lett.r to Iho liev. 
STr JOTr'!'f" l'Ally' WOOD, Botl., Jl.C. L. liy Ihe Rev l[R:!IRY 
CIIRISTlIA~, M.A., F.R.S., F.S.,\., llltc of St. J<lhn'~ College. Bvo., 
prlcel, .• titclled. 

THE EWCfLI8H MASTER i 
Or, STl/ DII"T'8 GLI)} .. TO RB.UO!'<I"G A!'<O COllI'OSI7IO:!f. Ex_ 
hlblling an A"alyti~al View of the English Lang""gc, of lbe lIu",an 
Mind, .. 1<1 or tbe Prin~iplH or fine Writ;",. By WUI.U)I( DAl'''', 
Prinltc T"""he. of Com"""llton, I nl~lIec!no.l Philaaophy, &e. ~nd 
Editlou,JIOIItS .... , prk .. Ilb.6d. boanl6. 

"We bOle uamiuf:tillilb eare ~nd pleas,,", Ihi' '-~Iuabllllreali.., of lIr. Ilan~:!, and 
ilrtnll{KJsly r_~ Ibe.--",OIlC of .U oU.en _11110" ""Ie lite b.1IIIiI of 
e-ery E"'Ililh &!Udenl."-W.d/y R.~. 

A )fEW': BPELLIWQ..BOOK lOr: THE f.ENGLISH 
LAJfGVAOE. 

Contah,lngalllhe Monosyllahlcs; .. copiou. Sclection of Polysyllabic!, 
carerully •• ",ngcdandaCl...,tMI;l'ro~l'CIs;'·e~".,chicflyfromthe 
Holy Scriptareo; a Lilt of Wortt. or va,to, .. Meaninp; a shn.t Ilillie 
C~techi.m; Q<I",tion. ou ScriptuM:' 11I.\Ory; ,,"d School P",yero. 1Iy 
J. S. 1I100ftll , Muw. <If the Brewe .. ' CompnDY" School. 12mo., 
pricei,.6d. bound. 

ARITHMETIC UWVEILED , 
Delllg .. Scrieeof Thbl .... ud UuJ..:.o,"·h~byUWIto(theca1cu18tio\lllln 
blMlIM!U may he eithe, IMnfally pniormell, <lr 10 .bridged all 10 .. no 
hair the time " • ..ally employed. Tn "hl~h are .nDend a Multiplication 
TablcuUllldingto200ti,nc.200,sndThbleeor l ntereotou.nimpro.ec\ 
pl.n. The whol .. "dBp!cd 10 titeueonf \)oth!l>efl~t merchBulalld !he 
mutt I,umble 1I1Id ... By J.\lI~iI McDoWALL, Aeeountsnt. I II demy 
12mo., price 51. boundlu elDlh • . :----------------------------------. 

_____ ©TheComDlete Wori .)fCha ,c~DflC 'n nli' 



28 wo ..... vaLJ:s..u BT I 
THE aRAMlIIAllIAK ; 

~;,'.-r:~t: ::'~(I~~:~~ W'::;e"e!;~oS~!~~;!~, A:t:~~:~.:~r~:~ 
)1l,U5e on tile P art of the Natl~eJ ot ~;"8'I.nd . Aloo SCOTTICIS.&. 
dellgned to t'Or1"t'et Iml'roprletict ot Spe«h Ind Writing. Dy JAM,., I 
1J~A.Tl'IE, LLD. 'Umo., prl~ 21. eloth boaN .. 

A SYSTEM OF ARITHMETIC, I 

With the I'RP'CII'I.1l11 OP LoGA.R1TIOIlJ. Compiletl for AferehRllt 
Taylorl' 8chool. ill' UICII.lRD FII.I1.DI<1I1Ci.: C ... uu;:~, T~.cher. Third 
EditiWl,d~my l'!mo.,pri",,:s..bound. 

"The~atobj.e(:tIU"inedilllhif"""I~n lntl.:il ' _Judici<Has&brid""",nlol 
Ihel.\lourol'leacblng Imlltarninge_mbranch of Arilhmelk,l!y","deriugU'e Rul.,. 
andE·I>i.onllioolllO"rysimplelndinlclhgible,lb'IIbe>lodr 1IKO(l'ltlaplt_re, 
inSlNd of. ""'. 10 I"" 1· .... lbful pupil." 

llorlrg. 

RHYMES AND RECOLLECTIONS OF A HAND.LOOM 
'WEAVER. 

By WILLlA'" Tno.". ot IlIrfn,r)", Aber<l~en~hirt!. The ~nd EdiUon, 
with Additlon .. ill pona.o.,p,i""l>I.willla I'o,trail. 

"An'.lM"Iuonnkhl.gre ..... uld.nd!anR 
A~ .bile be Ilcbl-'6 "'hile he .. nll."_Okl Ballau. 

"Tbe Rbl·a,es 1m 10 1>11 read .ilb InltrHl, and TIM "iUoOUl admi'"H""£..",j .. ~,. 

"~I"'t'r ..... I""' .. ond ... OI' .. "'hin~oflh" IUlbo<, r,om l"i. book II. Iool.. for 
""me """"""" ...... and .... , ru .. il"illbri"ghim .. m"""'" tll"eetualp ....... ,ionrromOlht. 
iOu'ctt."-L..i''''''YGaMI'~. 

THE COTrAR'S SUNDAY, AND OTHER POEMS, 
Chlt·fly In the !!coll;"h Dialect. Dy l'~rllR SrlLL. In fClp. ho., 
I'riee;U.doth. 

THE PALACE OF FANTASY; OR, THE BARD'S 
IMAGERY. 

Wnll orUIIR l'OIlJfB. lIy J . S. HAIlDY, Author of "110111"1 of 
Thouglll; 0', Poctle ~hui";{I." In feal" Soo .. prlce:ll. Gd. elolb . 

"'fbe..., i. mllCb 011"" pure I!"id oIpoctrr in Ihis hand;;omelinle Yolurnt."_ 
,1/1I.N:I .. jitidCAr""jd~. 

lion, :!t;:ii.:i:~i~;\==n~n.::.:- o~ln~'", ." " i~\:~~n~~~I~::~~ ~~: :~~~~ I 
-o.r!;-;:f/~~d~"'i'" mony pa~ .hith 01'" .<>uld rea.l again die, the Brit I 
,... .... ~remlrli ... bitb""nDOl bemiodeolm""bolU'"fIOdr)",,'biehilpubli$bfd. 
Son,e "flben,i.,,"II.nOOUlpo<'1lll • ...,"tr)"'.'tel,'Cllllndinl04eolCo"'pcr'.itIillle. 
J'Mm .. ··-II~rt' COUly " ,"1$. 

~cl:;ii~!=r.~:: :~~I:..':;~~~d tl~~a:~ ~~B olt:;;::.;:: :!r;:~~~ I 
.. ThO, lillie ,oIume i. one 01 "",,~rabl~ mml. "J'be !>rind,.,. ,..,..m COtlllid, ~"Y 

.:a~~~E~:S:~~~~~ :.~;:~t~~::'~~~~:~~~i!£;:7T:i: I 
• * 
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A M ET1UCAL YER.IOW OP THE eo.a or .OLOMOJlt', 
1. .... D OTUKII POIl"~, ay A L4TlI GII4Dt:4TI! OP OXPORD. In 
fe.p. 8Yo.,priee44. Od.elolh . 

KING :REKE'S DAVGHTER. 
A Lyrical Drama.. from the Danllh of 1l1l1'lRlto: IIBaT>:. 1)" J4"'B 
FIlASCII CU4PJl41'1,1'rw.nsIllnr or "Wald~'n&Tt ."d "Klllg Eric Ind 
theOoll .... " ill fcap. ho.,priee:U.6d.clo.h. 

LAYS OF THE S EA, AND OTHER P OEM S . 

lI1 P ZUOl'lSB. I II fcap.8¥o.,pric:e{It. t!otb. 

r S LAJ'OlLD, .AND OTHER POEMS. 

A Book for WInter Evenlnp and 8n,nrutr Mood!. By GZOIWK 
)IU •• 4Y. III fcap. 8yo., priee 44. cloth. 

G RISELDA , 
A D'-mllie POl'I'I1. TNnolated from IheO('ml1lD O(FZJ'lDZUCJ:: II.'L;.!. 
By Q. E. D. Roy.1 lama., priOll olI. cloll. gill. 

,~~~~es;£:~~:·=it:~:E!fn~:~:~~;;M~~ 
~tllr,~ilher from,be purity of1lw. IIJle, lhe Inle~1 01 Ihe 1I0000, lbe fIdeIily ollbe 
lr.nll'lion,lbet'S'fI\o .. ollbe"'lme,or'heelfglnceorlheLao~."-l';"<i""ud 
Coln.l"IQtutrl.rf~ Reo-inti, 

T HE COLt1lIIlBlAD , 
Con'prilln& Oeognphleal8keteheo. Ind. N.rntiu of r;"antlcal Ad r en· 
In .. ;n Ibe Eutcm Baa, IlIclnding the )'ftUI of • llorm. and pr.ni_ 
denllal eteape from Ihlpw~clt.: wi,h Meditation. on. Pum", Statl'. 
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the Khonds, the Sikhs, &1'.; in SOCIAL H,STORY, M"'NI"ERS Rnd 
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Social Morality of tIle English in India, Romance and Reality of 
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in EDUC"TION, Addiscombe, Haileybury, the College of Fort; WiUiam, 
Indigenous Education in Bengal and Dehar, Early Educational efforts 
of Government, &0.; in 1'O(>O(1RAPlIY, STATISTICS, &c., the Punjab 
Knahmir, the Himalayna, Rohilcund, the Cape of Good Hope, the 
Right and Left Danks of the River Houghly, &c.; in Scn~sCE, the 
Algebra of the Hindus, the Astronomy of the Hindus, the Grc(lt 
Trigon(1metrical Survey, iridian Railways, &c.; in MISSIOSARY 
lhnORY, Eco"lolIT, &c., the Earliest Prote1ltant Misawn, tIle Jesuits 
in lodia, Literary Fruits of Missionary Labours, Missionary efforts of 
Indian Uhaplaill.'!, the Mahomedan Controversy, &0.; with a large 
nnmber of articles relating to various other Oriental subjects. 

These artieles, written by gentlemen long resi(lent in India, connected 
with the Civil aod Military 8ervices, the Missionary establishments, the 
Dar, the Church, Commerce, the PregS, &c., contain, in a condenaed 
form, an immense mass of information relating to tt>P. subjects of which 
Ihey {n·at-information which has hitherto been scattered ovcr an 
extensivesurface,aod therefore, beyond the rench of the majority of 
readers, whilst, at the same time, a large body of original intelligence 
of the most authentic character has been added to the~e various 
ccmpcnd{ .. of existing information. The Review, which is the orgnn 
of no party, and no &ect, and supported by men of all shades of opinion, 
aims at the collection and production in a popular form of all that is 
important in the history, the politics, the topography, the statistics, the 
philology, the manners and customs, the political and domestic eeollomy, 
&c. &c, of the countrie1l and people of the East. The form of publics
lion, allll the general design, is similar to Ina.t of the leading European 
reviews, excepting that it is in no wise a pnfty publication, and is 
devoted exclusively to Orientnl subjects. 
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