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THE NEW BRITISH EMPIRE OF THE SUDAN"

By HerperT L. BrRIiDGMAX

Coppnip At sy0h, by the Nufimal (roagrophic Socicly

has its future within her con-
trol as surely and as firmly as that of
India. Germany in the northwest and
southeast; France, Belgium, and Portn-
gl around the margin of the Atlanhic
and the Indian oceans;, may have their
“holdings” and their territorial jurisdie-
tion ; but the spinal columm, the Cape-to-
Cairg trunk Ime through the contment
from north to south, is wholly and irrev-
ocably English, and whenever it be-
comes necessary to make this fact em-
phatic and forcible, then the mustery of
the situation, the advantage of the posi-
tion, will be demonstrated. In the mean-
time Great Brtamn, applying the =me
principles which have made her the great
colontal power of the world, goes on de-
veloping the indostrial and commercial
resources of the countries which have fal-
len under her influence, establishing law
and order, schools, even higher institu-
tions of learming, and pourning in wpon
the places which have for centuries been
shrouded in darkness the light of modern
civihzation. The fact is that modern
methods have accelerated civihization at
large almost as rapidly as in detail; with

* An adilress to the MNational raphi

REAT BRITAIN today domi-
G aates the whole of Africa amd

stesm, and electricity in the service, the
spread af the institutions of the avilized
world is immeasurably more rapid than a
century ago, and what then would have
taken o generation to accomplish 15 now
cifected 1n & few vears,

Since the recapture of Khartum and
the conguest of Egyptian Sudan barely
seven vears have passed, but peace,
plenty, and prosperity reign everywhere.
Happiness and content are wrniien on
every countenance ; fife is as safe as in
England or in New Yark, and the future,
material and moral, seems npormal,
wholesome, and suspicious. "Sudan needs
only  population and capital,” said
a prosperous Greek merchant with whom
I became well acquainted at Khartum,
“and both are coming to it 1n ample
meastire,” On one plantation near Ber-
ber, the other day one hundred and
twenty children, the eldest Jess than six
vears of age, all ¢hildren of the men and
women emploved on the place, were pho-
tographed, and the streets and bazaars of
Omdurman, the commercial capital, as
weil as those df every working station
alonr the White Nile, give cumulative
proot of the dawn of the new era of good
Hmes.

& Bociety, Fehruary 16, roof.  This s the seoand of a

serics of articles om Africa arranged for the NATIONAL GHOGRAFHIC Macazing during 1506
The firut in the series, “Maroees, '™ by My Ton Perdicarts, appeared in the March number.
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THE SiZE OF THE SUDAK

The true significance of Great Britain’s
peaceinl #st might miore readily be
appreciated 11 the sixe of the Sudan were
considered.  True, its boundaries are not
altogether determinate and irrevocable ;
one or two rebellions sheikhs o the west
are awmniting the retorn of reason or the
arrival of a punitive expedition—the
option is largely theirs.  Questions of ad-
mimstration have pushed the porthern
bosindary to Shellal, at the head of the
first or lowest cataract of the Nile, but in
a -general way the Sudan extends from
the Ked Sea 20 degrdes of longitude west
to the Sahara, and from Egypt 20 south
to the Equatar, Various exceptions and
re-entering angles should be cut in this
parallelogran, but it is roughly accurate
andl will serve for the purposes of com-
parisomn.

Reduced to the simplest terms of
American geography, it may be said that
if Khartum, the Suodan capitil, were
placed on St Louis, the northern bound-
ary would fall near Saint Paul and Min-
neapolis ; the southern wouald be about on
the parullel of Memphis, Tennessee,
while its Red Sea , auakin, and its
vet to be fixed Saharan outpost wonld
find comnterparts im Cinetnnati, Ohio, and
Denver, Colorado, respectively, When it
comies to comparison of areas, only the
largest of our American states has any
- show: a doren of the smaller Atlantic
coast states could be readily accommo-
dated in the Sudan.

(0 course, the resources of this infand
empire are as yet hardly guessed at. It
1= certain that as an agricaltural field it is
m some patts along the thowsands of
miles of the Nile valley peerless, inex-
haustible, Cotton, wheat, and cane are
staple and give every promise of prolific
crops, while further afield there are all
the mdications of excellent stock ranges
amd cattle-rais Rubiber and many of
the tropical frints promiise in the Nile
districts to afford satisfactory results,
while the specialties which have com-

posed the preater part of the Sudan com-
merce from the dawn of recorded time—

Tue Nartionar Grocrarraic Macazine

wory, gum, and ostrich {feathers—all
worth a t their weight th gold, and
which cin bear the cost of transportation,
are absolutely without fear of competi-
fion

THE POLITICAL SITUATION

Without entering ot the ex
wnigque refations and functions of the
English chief official in the Nile Valley,
it may be worth while to tell you an
anecdote nf an actual ncdent which
will perhaps make the situation fairly
clear to the average republican and un-
diplpmuatic understanding.  Upon one oc-
casion negotiations had progressed to o
point where Lord Cromer reguired, as a
matter of form, the Khedive's signature
to a state paper. Waiting upon him for
that purpose in the khedivial palace, Lord
Crommer was more surprised than annoyed
to observe a certain querilousness and
guibbling over small matters in the young
monarch, which betokened a rather erit-
ical, not to =ay rebellious, mocd. Finally
serewing his courage to the sticking paint
and giving rather free rein to his im-
Agination : '

“Bat what if 1 don't choose to sign®

“Then, Your Highness, CE‘;E:]."
blandly observed Lord Cromer.

“Cevlon?" asked the young monarch,
as he recalled Arabi Pasha and his exile.

“Yeu" rephed the mperturbable Eng-
lishaian.

" But suppose | ignore your threat and
still refose to sigp,” persisted the Egyvp-
tian.

“Perhaps Your Highness will do me
the favor to look from this window a
maoenent,” proposed the viceroy.

The Khedive rose, erossed the rooni,
and side by side with Lord Cramer looked
down on a Tull battalion of Highlanders,
drawn up, under arms, in the ce yurd
below. ‘Not a word was said, but he
resymed his seat and afhxed his aato-
graph with no further remark on that
or any subseguent ocTasinL

Like the fabled Phomix of adcient
Lydia, neighbor of the Sudan, Khartum
hias risen from its ashes. from its vears of
war and desolation, and it is difhcult to
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realize that ouly seven years ago this
enchanting spot was little more than 2
barren awd wind-swept waste, the nuser-
alile bame of a few wretched faithful,
whio persisted, despite the Ihalifa’s pur-
pose to obliternte the place. A cumE'll:htlv
new city has been laid out by the ritish
engineers, and much of the permanent
improvements, street and sidewaik con-
struction, paving and curbing on the
best modern fines, has already been com-
pleted,  Building is everywhere gong
on; the most important public ofhces
are finished and oceupded, and the
town has an air of modérn enterprise and
dovelopment, combined with substantial
permanence, which it would be difficult
to el elsewhere in the world. Every
public structure of any importance 15 of
kilp-birrned brick : most of the shops and
warehonses are also of the same material.
Some of the dwellings and smaller build-
ings are of native sun-dried brick made
from the soil, which is very satisfactory
for many purpeses, while wood, both on
account of cost and the climate, i3 alto-
ﬁ'cd’lﬂ' out of the question. The new
{ohammedan mosque, in the most com-
manding and central square of the city,
is of a light “Ohio” sandstone and of
much architectural merit.

KTIARTUM RESEMBLES WASHINGTON IN
FLAN

The ground plan; if this is the word, of
Fhartum is altogether new and original
and reminds an American at once of that
of the city of Washingtom. Long diago-
nials cross the streets and avenues, inter-
secting at right angles, and frequent
open spaces ot “circles” carry the re-
semblance into stll closer detail. The
army engineers ‘who planned the town
will tell vou honestly that military con-
siderations guided them, and that a very
few field picces can commmand the: city,
which is nhﬁuusg trige; yot we never
think of these things in our merited
gratititde to L'Enfant for his admirable
design of our National Capital, more than
a century ago. The two principal ave-
noes. traversing the town from end to

water wheels, raising
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end, are Sirdar amd Khedive, while many
of ti_:n strests and squares, though in con-
stant use, are as yvet without names.

In its treatment of the river front,
however, Khartum, the latest city, has
given an example to all the world, and
adopted a plan which assures beauty and
hlessing for all titne. On the bank of the
Blue Nile, here fully fifty or sixty feet
nbove the water, a broaid avenne has been
laid out, probably 100 feet in the clear,
and upon this no trespass of business
structires or commercial appropriation
will be perminted. It = a modined
Riverside drive in the heart of Africa,
and will surely grow more and more
beautiful as the years on. For some
distance in front of the Sirdar’s palace a
river wall, a splendid piece of solid stone
masonry, has been completed, and ult-
mately will be eontinued along the entire
water front, thus insuring protection
against the destruction of the hank by the
foods of “high” Nile. Occasional stages,
at convenient points, will permit the land-
ing of passengers amd freight, and with
rare good judgment the “sakichs or
the water for ir-
rigation, have been undisturbed, and the

tient bullocks, prodded by the lary

y, who rides the while, still pursue
their weary round from sun to sun, while
the clumsy machine, anchanged for thou-
sands of vears. gives out its plaintive
creak, like the st wail of an utterly
weary and exhaunsted sl

KHARTUM & STRATEGIC MSITION

The future of Khartum is even now in
its infancy clearly foreshadowed. Reach-
ing the Nile and the Red Sea by rail and
Ahyssinia and Uganda and the E:}%hm
Congo by water, there is no douht of its
commercial supremacy, and that it mmust
soon become, if not the largest aty of
Africa, as some of its admirers predict,
the political cénter amd the business
metropolis. None of our American cities,
not even Chicago, at the head of the
lakes, has the advantages of location
which Khattun possesses—advantages
which are sure to grow more and more
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umpartant and determining as interior
transpartition improves and steam dis-
places animal traction and haman porter-
age. In its municipal functions the fu-
ture divisions of Khiartum are also even
now clearly outlined. The administra-
tive headquarters, military and civil, will
mevitably continue where they now sre,
in the city proper. the residence of the
EOVETROT | and eommander-in-
chief and of all the principal subordinates
and heads of departments: the railway
terminal, and particularly the freight
depot and dock vard, will remain on the
opposite side of the river, at Halfaya, or
Ehartum North, insuring grest conven-
ience in handling and transshipment by
water, bath receiving and dispatching,
while the vast native popuiation, with its
wholesale and retatl markets and all s
mynad activities, will be accommodated
as now, 4t Omdurman, the Mahdi's city,
seven miles away and just below the
iinction of the Blue and White Niles,
Here will center the traffic of the western
and southern Sudan, for It now holds, in
spite of every effort to dislodge it, the
gum market of the werld ; and here also
must oontinte the headquarters of the
retail trade of the province, Within the
Khartum military district as it is now
copstitutedd, and comprising the three
abave named centers, are prohably 70,000
inhabitants, of whom more than live
in Omdurman, possibly a tenth in Khar-
tum proper. the latter includmg all told
not over 300 Brtish army officers
and civilians, the remainder oceupying
Khartum North and the environs be-
tween the two Niles. Do vou wonder,
after these figures and after what has
happened, that the British flag every-
where fronts the E ian, and that
nearly all the field afficers of the Sudan
regiments: hold also commissions in the
Rings service? Ewven now they are
talking of the time, soon to come, when
there will be but one flag, and there's no
doubt which.

GORDON MEMORIAL OOLLEGE

No sketch of Khartum, “the Phaenix
City,” would be in anv degree complete

Tue NaTional GrocrarHic Macazing

or adequate without a description of
Gordon Memoral Caollege, now about in
the middle of the second year of practical
work, and which ents the very
latest and closest application bf educa-
tional theories put to practice. Some idea
of the part which Gordon College is ex-
pected to play in the regeneration of the
Sudan mayv be gathered from the fact
thit King Edward is its patron, Lord
Kitchener of Khartirm its president, and
Lord Cromer, the Sirdar, Sir Ernest
Cas=s], and Lord Revelsioks, and men
like them, among its trustees. Director
and at the head of s teaching force 15
James Currie, n Scolchman with the
courage of his convictions, who has
tackled his job with that sturdy common
sensde which characterires his canny race,
and who has but one motto, " Success.”

Arabs are taught in Arabic, English
being optional, and no dttempt is miade to
interiere with the Mohammedan religwon,
Classes meet on the Christian Sabbath as
on other days, and the teachers, many of
thern natives, are not disturbed in matters
of conscence. The chief effort at the
present time is to train a body of young
men who will be able to exersise among
their- own people the function of minor
civil magistrates, according to European
standards and idess, and to this end
about 150 voung sheik=—manv fram the
desert and persomally selected by Sir
slatin Pasha, whose acquaintance, more
thorough and accurate than that of any
other man, was gained by ten years of
seril and terror under El Mahdi and El

halifa—are now under instruction with
Most encouraging: promise,

ENUICATING THE ARANE AR MECHANICS

There is also a manual training school
in mechanic arts and a research labora-
tory III-E.EI.I'I:I"I% the mame of its founder,
Henry 5. Wellcome, of Tondon. Forty
voung men are now being instructed in
the training school, and unless one could
see  and handle their work—toals
wrought through all the processes, smelt-
ing, forging, and fAnishing, from the ore;
pumps in operation, built and installed
with electric motors and lights; cotton
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_gins set up and in successful operation—
it would be difficult to believe that in two
venrs so much could be mude of the wild
Arab of the desert.  Buat here the expla-
pation is not difficult: mechonics are in
much greater demand thano supply ; steady
jobs in the government shops and dock
yarde are r#ady for all gualifed; the
Arab is as keen for money a5 any man
who lives, even in Wall street.

The Welleome laboratories have al-
ready won recogmition from the scientific
warld for the value and tharoughness ol
their work, and the first annuwil report,
taking up the actual question of the Su-
dan, is already standard and classie; for
the Sudan ficld, so far as exact scientific
knowledge i3 concerned, is almost un-
toehed : and heére the investipators, hav-
ing-a free hand, take up the pernicious
insects (particularly the deadly fever-
spreading mosquito), the blight and dis-
eases of piants, the ills that human flesh
i heir to, and all the other manifold mat-
ters of Imperntive practical importance,
with a zeal and'a tharonghness surpassed
in no other laboratory work in the world.
Far up the White Nile, ii*-'in% on a
“felucca,” 1solated from the waorkd, with
mative gervants his only companions, we
found Dr Grenville Neaves, conducting
under the auspices of the Wellcome la-
boratory hand-to-hand researchies into
the dread sleeping siclness which has
decimated districts of the lower Congo
and which will be resisted in the Sodan
by every expedient known 1o science that
exact knowledge can suggest.

Gordon College has now estate and
endowments of about half-a million dol-
lars, one-fourth of which is invested in
one large brick building of the Gothic
order, where its classes and laboratory
work are carried on, and its pathological
and biolognical moseum, under a yo
Amerncan graduate of the University o
Pennsvlvania, 15 located ; and its classzes
of young Arab Iads, instructed by teach-
ers of their own faith and mhn:. are a

icturesque and suggestive sight, as one
I:.‘:ﬂki down the !mﬁt carridors, catching
glimpses of the work through the open
door.
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“Pay as yvou go” is, moreover, the
matto of Gordon, and, much as pupnls are
edired and tly as the institution and
its work are needed for the public wel-
fare, no tuition is free. Every student is
taught “that whit 15 worth having is

worth payving for.” The fee o =
oniv $10 a year. Next vear a h;:l-frﬁg
school, in which the charge will not ex-
ceed $30 per vear, 18 hoped for.
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No radical pr reactiotary attempt 1s
ntade to interfere with social customs or
old, familiar veages. For example, if ﬂm
yvoung Arahs wish to convey food to ther
monthe with thele fingers, like their an-
cestors for generations anid their families
tockay, they are permitted, but they are
taught that the washing of hands betore
anil after eating s imperative.

THE UNION OF THE TWO NILES

The union of the two Niles, or, rather,
the refusal of the two currents to nite,
never fails to attract attention and 18 &
phenomenon which has had many expla-
nations: For miles the witers of the two
streams flow on distinet and repellent,
as though a physical barrier |
themn, anid one can trace the division as
far to the north as one can see—the Bluoe
Nile, with ite somber, almost black
waters, hugeing the eastern bank and
taking about a third of the width of the
stream, while the turbid White, laden
with the light-colored soil 2,000 miles to
the south, keeps steadily on its way, as
though the new neighbor were unworthy
of notice.

Chmdurman may be reached in two or
three wavs from Khartum, but the best
i5 by the Iittle two-mile-and-a-half two-
foot steam tram, which, starting from the
Mosque square in the heart of the town,
winds its way through the market gar-
dens, melon and durra patches, whose
awners, with their familics; are sunning
themselves against the walls of their Nile
mud houses in the winidy and chilly
tnorming, to the ferry landing, whernce a
steamer with the inevitable barge soon
puts vou on the other side.

THE MABRKETS OF OMDURMAN

The gum market at Omdorman is the
greatest of its kind in the world  Here,
exposed to the full rays of the morming
sun and spread out on acres of mats, are
heaped the treasures of the trees of the
Kordofian desert, brought hundreds of
males on the backs of camels. In one
corner of the great inclosure, sheltered
by an awning of mats, groups of kneeling
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women are aorting the gum, picking it
aver, rejecting all foreimm matter, gather-
ing pieces of like size and ql:iilﬁt}' 1!1'.!1}' it
may be more readily graded, and usmg
nothing tut eyes and hands for the pro-
cess. Here is the riw material which
makes the gum as applied in the arts and
sciences 1n a thopsand different ways—
on every envelope, postage stamp, in con-
fectionery, ete.

The sitversmiths are among the most
interesting artisans of Omdurman, and
to them practically the whole of one
street 15 given. A chargoal fire as big as
a half bushel, half buried in the ground
and blown by a crude, antiquated bellows
{one was nothing more nor less than an
cld eanvas bag with a hole at one ecor-
ner, which an Arab boy regularly lifted
and lowered, anid with good effect, 100),
an anvil set in the earth, and a few smull
hammers constitute the workman's entire
stock of toals, and with these he turns
out very presentable wrist and ankle orna-
ments, bracelets, and finger rings, and
other articles which toueh the barbaric
fancy of the Sudonese women. Little
originality or variety, however, is ex-
pressed in the designs, and the workman-
ship, while creditable, considering the
tools with which it 1 dome, would oot be
H ted in the shops of London or New
Yo The Omdurman smiths are, how-
ever, folly alive to the value of their
wares, and hunters of bargains are sure
to be disappointed, They koow the worth
of the raw material in every article they
fashion. -and, rememberitng. this, have a
bottam fgure which is immovable,

Still another interesting business center
of the Sudanese metropolis: is the
ciattle and camel market—an extensive
corril filled with live stock, except horses,
which are the exclusive posscssion of the
British officers.  As we stood on its walls,
surveving the busy and picturesque scene,
the Arab dealers and drivers, m their
white turbans amd long blue gowns, mov-
ing to and froamong the animals, to the
south a leng string of a hundred or more
gum-laden camels from Deongola: erossed
the near horizon, reflected in the glaring
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mirage of noonday as i “I:Iu: ships of the
desert” were actually  sailing on the
glassy surince of a yast inland sea.

THE RERNER-5TAKLN RALLWAY

'i']]i:-,. distamt I:'l;-i__l_[| i1 has heen |.'.IEI.IL1._!T'I_IE'I|:
within three or four weeks of New York
by the .,nnt[ﬂfrwn af the Suakin-Berber
route. the “old line” [From Lr_{tlrt tor. the
Suidan. For centuries ramel trams anil
traffic went i ikl out this way, and o
was aliofr this route, not leds than Ly the
Wile: that Gordon Inoked in vaan for s
relief. By the completion of this -
narptively short section of 250 miles from
Suakin to Damen: the actual point of
nmetion, Khartwm, and the Sadan have
securedd thelr own port on the Red Sea,
with direct aceess thence to all the world,
and the problem For transportation for
mterior Africi is solved. Today a pas-
senger may travel from New York to
CGomcdokoro, in Uganda, all the way by
water, except for the 270 mies from
Suakin to Khartam : and then, if he has a
mind to walk 120 miles farther to Ni-
mile, e may sail mto the waters ot Lake
Albert, the wery heart of the continent
anmil the souree of the Nile.

It is-impossible to exagperate the com
mercial impartance 1o the Sudan of the
new Hme.,  Tts opentng has been batled with
E-l'-l._i.‘,'I:'rTE-i:EE A= '.IIII.‘ Il-l."!.:i'l'lfll.ll:.._:: ‘|'|'|r o THESW €T3,
net &0 much beciuse i willl redouce the
time of passengers and mails from home
as because 1t will solve the fuel question
and permit Welsh eaal to be laid down at
liveng prices in Rhartum-—a condition
which will at once affect the whole ques-
tion of imterior transportation. All classes
of  freight will feel the effects of the
change. Folitically also the consequences
will be momentous, thoogh just how
oot they bhecome effective §s a3 matter
ior Lord Cromer and his  associatles
The new Tine will mootouze, of et
wholly eliminate, the Nile as the wav to
the Sudan, and will accelerate that sob-
stantial avtonomy and independence of
the proviness which is sp much to be de-
ﬂ'-i.r'l"l'i

A Water-carrier, R hartuin

TRAVELING U THE NILE TROM KHARTUM

Like anctent Ganl, the White Nile and
its  ecountry readily divides eelf  hito
three parts, The frst, Jonger and larger

A Frost Seller. Omudarmnn
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3. Bitsharnn Armbs, Omdorman
4. Kasr el Nil Bridge, Cairo

1. Bank of the Bine Nile below Khartum
Arab Suburhs, Khartum
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than both the other two, from Khartum
nearly Gon miles to Lake No, the junction
of the Bahr-el-Ghazal and Bahr-el-Jebel,
is the arable and pastoral land, the heme

of the Shillook ) then come 00 miles of

swamps and sadd, and bevond is the solid
carth agam, the real tropical jungle, the
haunt of the Dinkas; elephants and hans,
until between vertical banks the vovage
cories to an ond under the bluffs of
Gondokoro, O ecourse, in this thousand
miles there's a gold deal to see, and
ample (1ime 12 allowed in which to see it.
T the first stop, for example, El Dyem,
i 110 mlbes, and the monimg time i 3
honrs,

All the wav m El Duem the Nile
bridens oot into a series of Inkes much

Giris gt Omdurmian

more expanstve than below Umdorman,
1LL|||,-;|-:rmr:-1L clioa] B somie F_I-T._'I_l_l_'i- and oe
casinnally showimng low slands, not more
than a foct or two above water at their
highest point, which are eagerly selze] on
and subjected to culuvation by these
overain Arabs, whi seemt po ssessed with
1 genuine and chronie "land hunger.™

For the first hundred miles the esort

an either side and the high profile of

tountain ranges bevond, as on the Egyp-
tian Nile, 15 plainly wisible, the fore-
ground being blled, whetever a foothokd
can be found, with green helds;: solid with
dense hush vegetation, while the shadoafs
or '.-I'Lﬂn;:v.l.;_, buckets, with which irriga-
tion 15 performed as it has been for thog-

Tue Natmionan GrograrHic Magazing

sands of vears, are numerous, many be-
ing absalutely new and working for the
first sedison.

El Duem (in English, “The Two
Camps”) 15 a town with a good deal of
history already made, anid, if signs do not
tail, lrkely to make a good deal more ot
a better sort in the eariv future. Port of
hordafan and fte great gum trade, was
the Mahdt's base of operitions more than
twenty vears azo, when he set ont on his
crusade which was to end at Meeea and

whieh devasted his own country, and
was the first rallyving place of the
Khalifu, veare later, after the tout and

panic of Kerreti. Tt has been selected
as the point where the new ralroad from
Chmdurnan 18 o turn off to the westward
for El Obeid, the Kordofan capital, and
its position must asure to it the ime-
portance which alwavs belongs to towns
cotmanding both land and water trans-
portation. A stroll through the town
shows that it & much like others' of the
Arabs. Low Nile-mud one-story houses
line the narrow streets, which, however,
beast i few kerosene [1T:||;'.-'= and wooden
larnp 11r1-~-';- it the prominent corners, i
further evidonce of modern improve-
ments i given by the policeman whao,
layving vigoroasly about himself with a
whin, chareres a crowid of a hnndred rage-
|;U1 il '|1Tt"| urchins crowding around
the English lndies and blocking their way
<0 that proprress is almos impassible. In
the muin streef, sitiing on the gronnd,
a wonpng Arab operates an American
sewityr amsachine; empty Standard Ohl
cane, now used instend of water jars, and
a cheap tron safe or two are all evidence
that even in this remote and interior point
sometiung of the great outside world has
begun to Olter.

1|_'|. the third day the Nile begins very
sensthly. to narrow: amd the character ol
the conntry to change.  Cnlbvated helds
dizappear, the mud villages grow fewer
and far between, and the verge of the
boundless, illimitable forest 15 seen to be
not far awas From the deck of the
steamer, what 18 cilled the forest looks
more like a vast orchard of civilized trees
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Ratsing Water from the Nile by Means of the Shadoof
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A Cobbler on the Street, Khartim

of moderate height with spreading leafy
tops and to a greal degree entirely tree
from undergrowth. The utter absence of
every representative of our br, spruce,
cedar, or balsam also conveyvs an unnsoal
impression. vy hile the African forests
contain an abundance of trees alwoss
in green foliage and the multi-colored
tints of onr actumn are never known,
there i5 not a solitary example of the
beautiful “evergrecn” which adorns every
Adirondack slope and Rourishes, dwaried
and stunted, to the farthest Labrador.
Woading stations, each very much like
those which have gone before, fll the
tme, bot Jdo not breek the monotonv,
until Fashoda, after we have been at sea
almest o weels, s reached. [i:.-' this time
we are in the heart of the Shillook

conntry, and the Arabs and their little
veneer and fringe of European civiliza-
tion seem as far away as Faris or Madi-
SO Sguare.

THE SIMTLLODOKES

The Shillook, tall, lithe, and nsually
wearing only a string of beads, fre-
auently not even that, is a true child of
natire.  With head plastered with red
mud and body with wood ashes, he toys
with hig murderons spear, surveying. the
newcomer, and one 12 inclined to treat him
with every outward appearance of re-
spect.  Shilleoks are plentiful long before
reaching Fashoda; buat this s their capi-
tal, and about & mile south of the port is
a larre ceollection of their tukhls, or
houses, among which the king makes his
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Palace of the Sirdar, Khnrtum

headguarters when he recaves Trom s
followers the taxes. he hads  over
to the Hritish commuander. The Shillook
further enhmnces his own digmty and ap-
pearance of indifference by standing: on
ane leg while the sole of the unused oot

KEhartum

Gondon Statue,

1£ popited at right angles above the knee
of the leg in sarvice, the two desenbing
tlmost exnetly a hgure 4. Braced by his
Innyg spear, the Shilloak will stand for
bionrs in this pasition, and fo Ppower o
eprth apparentlv—aother than that of the
altmighty dollar in almost any form—s
sufficient to indoee him o unfold and
miove.  Muach difference ol opmion ex-
ists ns to the industrial value of the Shil-
Ik, The offivers say that he is too lazy
too work, to tallk, actually even to smoke,
preferring to hand the pipe to a wife or
female to keep it alight, that an occa-
sioiii] patl tay be enjovesd, while the mis-
swonaries spenk with hope of encouragmg
restlts,

Cattle are the curreney anl cattle-ras-
g the great mdpstry of the Shallooks,
amid their herds of thousands range over
the level lxunous vallevs, almost ocor-
cealed by the tall grass: The stock are a
worthy lot, all eolors and sizes, and evi-
dentlv a skilled Ameriean breeder conld
ask no more wating held. Shillppks
never kil eattle for any parpose whatso-
evor, thooel those which die a natoral
tleath are caten. They are used to buy
wives, six or eight cows for a woman,
with the privilege to the buyer of return
in Teasonable time if tot satisfied  The
American missionaries hete are giving
the patives wvalnahle mstruction m the
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raising of cotton, using the best Eygyptian
cotten seed  for stock, sweet potatoes
and other érops adapted to the rich soil
and kindly climate of the Sobat, with ex-
cellent prospects of desirible results. The
Sudan has promised to allot the sission
a comsiderable tract of land along the
FIVET.

WILD GAME OF MAKY KINDS

Animal life on the White Nile i= abun-
dant, and hunters are constantly travers-
T4 7 | “Hippos™
are so nimerous that after the frst few
davs only an exceptionally large or fully
r:!-:mu.q-li herd will induce the unlimbering
of cameras: erocodiles are likely to be
E'I_II.'II.'I.I'I'IE |1?!'1F1er1 . L HE ] L'|.-L"I':'| .'-...-I.!'IFII :rl-l'lt :I'||'||
are the only game which may be shot
from the steamers without penalty. The
presence of fvory tusks at the trading
stations proves the proximity of ele-
phants, and early risers may be fortunate
eniigh o see two of the ng fellows
stnashing aleny in the tall grass within
easy rifle shot, Waterbuck in droves,
antelbpwes my herds, gazelle singly but
great numbers, amd momkevs oo mmer-
ans to mention may all be observed in a
single morning by sharp eyes, amnd. onee
ima while the stately and ungainiy girafic
makes [iis way with the rest of the anmmal
creaticm to the Nile for water.  All of
these antmals can b hunted only apon
pryment of heavy hicénse, and the giraffe
15 absolytely protected 1E,mr-t -1|u'r!-rr|.-.u
an: any terms—conditions  which  in
bBritsh territory are n@mdly o entoroed,
BHirds of manv specieés fanuliar to the
north ‘I-\III'[L'HEI_I;’ in the 1rn1*r|r-=' Hn|1t:1|1
Hocks of geeve flving momilitary forma-
tom e ol 1![“.1-'..'-‘- fevilmg o the eyt
plants, and a great variety of all the
wiltr fowl—cranes, herons, divers, ibis,
amil others—are frequent, while on the
topmost branch of many a logely tree the
stately heh eagle i eoltary dignity is a
familiar firere, In the cover also are
treasures of life, as the continual succes-
siop of Ashermen's huts, almost hidden
among the reeds, proves. Hither the na-
tives come and catch and cure, while the

o B i |
ke Y,

season 15 om, supphies for a long time—
the only thing resembling work whach
thev are known voluntarily to undertale,

PFasHins

Fashoda has the deserved distinction of
being  historically by far the inost inter-
estingg place on the Nile south of Khar-
Einm, J"h ysical circumstances bave much

an

1‘ W)
(e

A Sudanese Policeman, Khartum

to do with this, for it 18 the last place on
the west bank which can by any cournesy
e ‘Gilled high Innd, on which a town
{'rl-u’ll] b |||1r|I: before the great swamp of
the “sudd” and the but I.-II.I."]".- unexplored
comttry of the savapes to |F|l:’ south is en-
countered.  Here Haker, in 1871, found
an Egwvptian force and station, sl on
retnrniing three yvears later, at the end of
his campaien for the suppression of the
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A Parade of the Shillook Regiment in Honor of Princess Beatrice, Khartum
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Shillook Warriors, (See pages 255-230)
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Advancing Through the Sudd. See page 2063

slave trade, 700 homan chattels, slipped
throoneh by the scarcely concealed cogni-
rutiee of his roval master, lsmail Pasha.
FHere Emin Pasha took his leave of
avilization when entering on that maze
af experiences, a mystery even o this
day, friomm which Stanley almost by force
rescuecd him, and here only a few vears
ago Marchand from the westwand de-
bonched on the Nile, expecting to find
men and arms from  Abvssinma with
which an alliance might he made to per-
manently check the Britsh progress up
the great river.

The name Fashodn has disappesred
from officizl mops, documents, and pub-
hations, amd Rodok, which sugpests an
\Tidrican ;:.||'L'{'rl1':-.111;.; uplulrlultjtjr, been
substitnted ; but Fashoda it 45 in all the
continan speech of men evervwhere anrd
Fasheoula it seems likely o continue.

it 18 inferesting to note that the moral
effect of the Kichener-Marchand in-
cldent was most rernarkable 1 all Eevpt
as determining finally the dominant power
amd mdicating to what mution the future

Ceroup ol Coovicts, Fashoda
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of the comtinent was to be entrusted,
The proportion of French popls in the
public schools of _-"u]u:-::r_uniriu dropped
from 80 per cent to one-fionirth that num-
ber, whilé that of English gained in ex-
actly the ssme ratio, perfecily. volumiary
choice heing allowed.

FFashoda, in 5T|:':|_-: of its hislorv, 15 not
well located, and one 15 rather mchined to
commiserate the aticers who are obliged
to keep up the poet 25 the chiet of the

261

many new buildings being erected by the
povernment, it woald seem quite likely
lh,n.t imay become the capital of the prov-
ince. Tewfikieh is also VEIV comvenien
to Sobat, which enters the Nile from
\hwssinm owly four or five miles above
the town, amd is charged with its pro-
tection, now that the old fort at the june-
tiom of the two rivers has been abandoned.
The Sabat, it may be remarked i pass-
ing, i=a fiver with a fotore.  Traversing

Types of Natives,

prOvinee. The Nile at thig point divides
in three, and only at the highest sthees
can landing be effected. We were obliged
to go ashore on the central island,
cross it on muddy paths, and then were
poled over a second shallow lagoon in a
crowded beoat, while the natives and per-
mancnt residents waded.

Tewfilkieh, 70 miles farther up and om
the other side of the river, is much more
eligibly Tocated, and from the extensive
improvements which are going on there,

W

Ciondokoro

a highly ferttle eountry for hundreds of
miles, navigable without diffienity, it
seems certam that i must come rapidly
w thie oot and the new Im:HIq:-_r andd
riissiomary stations soon to be established
along its upper shores are the best guar-
antee of the fact.

THE DESOLATE "sUnh COUNTRY

Not far above the pmetion of the Nile
and the Sabat, the scene changes and the
great swamp, the country of the sudd, a



262

Tue National GrograrHic Macazixe

General View of Tewfikieh
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One Thousand Miles up the N

vast lake hidden under vegetation, 15
enfereil

So much has been written and read
about the swamp and the sudd of the
Nile, which have for years: together
hlocked navigation, that it may be super-
fluous to attempt anotler word : vet, like
some other ””“i:-*— of this Hie, 1|.'|E:r|_ st
be seen to be appreciated.  Almost be-
fore one 15 aware of it the steametr enters
a lane, hardly more than wide enough to
admit it, lined on both sides with papy-
rizs-a& high as the after deck and among
which the water may be-seen moving
stugenishly, Omn the hurricane deck the
view 15 more extensive, but withoot in-
terTuption or mitigation. In every di-
rection &g far as the eve can see stretches
a boomdless [evel expanse of green, =0
dense aned sohnd that any casual ‘breeze
makes noomotion, and unbroken by free.

vile from Khartum

drv land, or any other thing to vary the
deadly monotony, Compared with this
dearl sea of green, the open ocean, far out
of sight and land, 1% action, companion-
ship, and inspiration. As the steamer
passes along the zigzag channel, all signs
of life—hirds, insects (except thie deadly
mosquito), and eyvéry other moving
thing—are leit behind, and only the color
of the popyrus prevents one from saying
andd writing "the abomination of desola-
ton.” ‘The papyros, wheeh has nract-
cally extermunated all otber wvegetibie
growth in the swamp, layvs clam to more
litersiry distinctivm than it deserves,
though 1t15 by no means an ungracetul
plant.  Anv ane who recills the common
broom corn of the Connecticut and Mo-
hawk vallevs and the Hlinois prairies may
oot a very good ldea of the papyrus if be
will simply imngine the stalk trangular
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A Village Scene at Bor

Nearing the Eguator,
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instead of round, and the “whorl™ at the
l'.u;rsprumlin in all directions anil seed-

As the boat pushes its way, the tip-
pIEE of the water set the stalks swinging
and the sprav-like heads swaving m a
pictoresgque manner; bot other than this,
mation 5 unknown,  OF oourse, under
the tropical sun the growth is rapid, amd
decay equally speedy. 3o the process of
reproduetion poes mcessantly on, and all
the activity and enerpy of man is re-
quired to keep the navigable channels

Gpen.

The course of the river through the
swamps 1s tortoous in the extreme, and
that the right channel can be kept, where

there are two or three athers which, to
the untrained eve, looke mct]'l.- like :|.1:
seems little short of marvelous.  The dis-
tance traveled by the steamer from Khar-
tum to Gondokoro, 1,150 miles, i= about
300 males more than that of the air line,
the greater part of the excess being ac-
counted for by the wimnding channels of
the great swamps.

Cultting out the sadd, the blocks of
fﬂ]‘i}‘ﬂﬁ, anil other v n:-getnbh: growths has

wenl vigorously prosecated by the Sudin

rermment, and this season will see the
ast obstruction removed and the true
channel opened from end to end.

At Bor, 1,071 miles from Khartom, es-
tablished by Gordon thirty vears ago as
Af lLf.;;r ptinn cutpost, and now a wooding
station,dry lund appears, and one realizes
how Noah must have felt after his
memorable experience. The banks are
low, not more than ten or a dozen
feet high, but the everlasting papy-
TS djiﬂppm}_rs. tall reeds and waving
grasses line the river, here not more than
g0 vards wide, and m the near distance,
over the rank vegetatipn, can be seen the
tops of the forest trees.  Conditions be-
come more definitely trapical, and the
shores often Jook like the true jungle.
“‘rldﬂ spreading trees droup festoons of
vines, the queer inverted wmbrella- ~shaped
rltphur!un becomes frequent, great cacti
show themselves on the drver spots, and
altogether a world of wholly new flora
15 opened.  The current is swifter, but

265

the channel no straighter, the Dal and
her two barpes nftm lurching up like a

dronken man uosteady in the gale against
the bank, compelling her to back off and
putll oir as best she mav. Less than a

hundred miles femaim of the jouwrney
after Dor, bot it is all mterestmg and
alomg o historic course.

LAY

The morning approach to Lado is par-
ticalarly impressive when the sun Lights
up the rreat pytamidal Lade Moontam,
which rises sheer from the plains 3,000
or 3,500 fect, a sight doubly welcome
after the dead levels of the river country
and the witery wastes of the swamgps.
Pevond Lado 20 miles through a !r_-a_!.mg
and apparently fertile land the Dal
pushes’ against the swify mrrent until
she moors against the steep banks and
under the overbanging trees of Gondo-
koro, Baker Pasha’s old Ismailia of more
than 40 vears ngo. Ye are at the head
of navigation an the Nile. unless thnt dis-
tinction may be allowed to Redjaf, the
Belgian post 20 miles farther up, which
runs a litle military dispatch boat, wu_h
a flag several sizes too large for it,
Lado once or twice a week for nﬁn:ﬂ
and mail. Peyond Gondokoro east and
south the mountams rise, outposts of the
great Cenotral Adfrican ranges, from
which come the streams. feeding Albert
aml Victoria lakes, and ¢ne really turns
again toward the North Star and here
with a sense of regret that the inviting
journey  southward mayv not be at-
tempted ; for there 15 a perfectly practi-
cable post ropd for mails and porters 120
milles to Nimule; thence by boat to the
headt of Albert Edward Lake, and Again
on foot averland to the western terminal
of the Uganida RKailway, by which the
[nilian fJL‘-,*:ln and all the ships that sail it
may be reached at ]'tI'ﬂfllh‘ﬂ'_‘ﬂ_

Ity an arrangement which seemns
erousto the verge of safety and more 'E:I:r-
eral than precedent wirrants, Great Brit-
ain during the remainder of the reign of
hing Leopold waives jurisdiction owver
the Lado enclave and vields 1o Belgium
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use and occupancy nearly three hondred
miles fromt on the west bank of the Nile
and an approximately average equal dis-
tance from the river into the interior.

Int the meantime the nse of the Nile
fromt is 1o Pelgium almost indispensable ;
she is ently  strefpthening  the
upper part of the Wadela, though no one
supposes she will be =o foolish as to hght
for {1, and makes the Nile route the way
for her officers going and returning and
for the transaction of their personal busi-
ness, notwithstanding that the mails - sull

hy the overland Atlantic route. The
difference iz ane maonth to Brussels by the
Nile, agaimnst three or four by the EcrﬂgE-.
and it's no wender that every officer tak-
ingr leave chooses the former.

Encogh has already been ascertained
to make it certamn that the future of the
Congo must be as an agricultural state
She may look with comfident certainty to
rubbier, supgar, and cotten as staples, but
of mineral wealth there is doubtful én-
conragement,  Gold in paymng quantities
is known o exist in the southern prov-
inee of Katanga. Iron ore is found in
many places of satisfactory quality and
well located for development, but both
the coal and the limestone for smelting
are so far lacking, and until iron becomes
mitich scareer in other countries or trans-
portation will permit importation of foel
and flux, 1t & not likely that the Congo
steel trust will amount to moch. As an
agricaltural country, however, 11s con-
sumption of iron wiirl not be large and the
situation is not one of much economic im-
portance, 'The mineral survey has a good
deal of unexplored country yet o ex-
amine, for it should not be forpotten that
the Congy Free State covers nearly ten
million square miles, being twenty de-
grece of latitude from north to south, or
would be if its salient or re-entering
angles were straightencd out, and years
miist necessarily elnpse before its full
conditiom  and capahilities are lnown
Manv belfeve that in the pold of the
Katanga alone Belgium has in the Congo
a prize which may some day rival the

267

great wealth of the South African Rand.

O} course, brief visits, largely formal
anid superficial, do not qualily for any
authoritative opinicms on the Congo: out-

s of which'so miich has been said,

mpressions, however, may be taken
for what they are worthy and certainly
not only what was seen, but whit was
heard at Lado and Kiro was distinetly
and  altogether favorable.  Everybody,
particularly the black soldiers and thewr
wornen, looked contented, well fed and
clothed and happy, and a better-looking
lot of men and women could not be mus-
tered at any British or American military
outpost. Tf they were oppressed or badly
treated they certainly had a most effective
wav of concealing all signs of it, and the
whilesale re-enlistment cophirms the fa-
voirahle conclusion. British sportsmen who
hiave traveled widely in the Copgo tell
the same story of good order and content
at every post.

There is, however, an evident deep-
seated, probably ineradicable, opposition
Among many E',ngﬁihrm:u to the petma-
nent establishment of the Belgions in the
Congo, and they look eagerly for any
change which will drive them ont of the
Lado enclave and restore both sides of
the Nile, from the Mediterranean to the
Equator, to the British flag. Especially
ts the feeling strong among the mission-
aries, who complain of undoe favoritism
to. the Catholics in the Congo, and who,
when they let themselves go, predict that
this change will come of necessity and at
nd distant day., “The Belguns” they
gay, "are no colomists, as we are, intent
ot the national development and EL'I'-
manent growth of the country. Their
whaole Congo enterprise, stripped of high-
sounding names, is simply a great trading
praposition, tubber the loot and the na-
tives mieat, and when they have got all
aut of the country they can they will
simply seutile, and we shall have to take
it over or it will revert to savagery.” But
this is probably an extreme view or, still
more likely, the with is father to the
thought.



THE “BREAKING UP™” OF

By CarTaiy

Siaxan Corps, 10,

ONG after the cold davs of arctic
winter have given pliace to con-
tintonus day, with wamm summer

breezes and cstill warmer summer sun,
Alnska still regwmres an  all-important
finishing: touch to usher in #ts open”
season—that fs; the clearnng oot of ts
mighty highways, the rivers, of the ice
that for seven months hos borme its sledgoe
trails,

How anxionsly this great evemt i
Jewskes] forwars te by the ldmg-Enprsoned
imhnbitants and the feelings of freedom
and rehef that 1t brings can only be un-
derstood by those who have participated
in the celebration of this ocourrence at

THE YUKON

GeorGe S, Ginss

5, Aumy

the seattered settlements along the thou-
sands of miles of Alaska’s great nvers.

The shutting-in process in the fall is
gradual. The level of the water drops
daily ; the ground 15 covered with sne-
cessive snows, and pEtches of o0 comng
oot of the small streams amalgamate
wpom the broaid suriace of the river into
larver floes, which become larger asd
thicker with the lowering temperature
and ermienting Lnows, until soane day
abont the first of November 4 grent mass
16 stopped agmanst the head of an island
andd i few hours yonr can walk across
om  =0lid and safe fopting.

The hreale-up in the spring 15 no suel

The Yokon River *

An frresistible terrent of more than thres million tons of water per mitote.

Breaking np ™'
I*histis by Setgeant Moare
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P, Thisplciare, taken at Fort Gibbam fate i Octolwr, shows the extreme low stoge of water, nnd
the surface of the Yukon becoming choked with gathermg {loes of {ee.  Photo by the atthor
2. Taken on the 29l of May from the same pednd ab Moy 8, doaring the ontwand rosh of the ice

"hoto by the author



I

1. The bank of the Yukon at Fort Gibbon being plled high with fce. Compare ithe sive of the
1 i :l" I a . B =L N
chitiilch with the tisn on the batk, The lsrpe chonk on the lefl was reanng (ke B gganic

uomster as Lhe pieinre was taken.  Photlo by the author
s Trvmense chunks foreed by their fellows far up on the lank, Photo by Mr B) Phund
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Destruction wrotght by the Tee Floe. Mhoto by Major Grecne

tame nifair. By the first of May the days
have become long and the sun hot, and
snon the snow, ‘l-Th‘lith has beeni growing
scarcer and dirtier, has mostly disap-
peared.  How strange, then, that the gen-
eral appearance of the great, silent river
ha= changed but little | %1:-: torpid, frosen
fength stretches along between banks al-
ready green and fresh with buodding
leaves and spring flowers.

vs May advances, every smiall stream
contribmtes its share of a mighty volame
of water; and then, following along
either bank, 2 narrow stream covers the
shiore jce. Meanwhile the main body of
ice has been radsed severnl feet by the
swodlen food beneath it and that, with
the gnawing action of the water along the
banle, at last loosens the hold of the jee
tpany the shore.

Apprently ready to move, the ce may
myt start for days; but finally the rising
tide will carty awny a section from the
main bpdy, and then the demalition be-
gins. A darlk pile of réfuse out on the
ice, or other reforence: mark, 15 seen 1o

mmowve, anid @ shout from a watcher hflngs
pvery human being to the niver bank to
witness the rare spectacle,

At first the great body of ice, five feet
thick and a balf mile wide, moves down
itact : but soon a bend 15 reached, ur the
channel divides, and, with a mighty roar
that can be heard for nules, this preat
mass is shattered.  Blpcks of ice weighing
miany. tons each rear and dive and grind
and roar like linge monsters in a deathly
panic,  They crash into cach other, gouge
ont and carry away yards ol thé river
bank, and crush any obstructions in their
path. At the meeting of every beid or
<hillow Immense chonks are forced by
their fellows far up on the bank and n
Mares form piles as high as a house.

Vhen onece out on the bank and free
(e the seething flood, these great ice
clitinks, lving on the warm cirth in the
hot sonshine, seem as strangely out of
their element as fish thrown ont upon tie
harning sand to die.  There they lie until
thev becorme whitenerd bundles ot stender
lanee-lke L_‘l"n'_ETil!'_'i w Hiee ivisible bomnds
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at last bresk and ler them fall with a
musical crash into countless disappearing
framments, '
For many «days the ice ruons.  The up-
stredun branclhis are cleared first, dand
steamboats  and smaller craft  follow
clozely the retredting ite.  Some daring
travelers have ted their boats to large
chunks of toe n order to take advantage
of the greater speed of the under current.
[t is pstmlbly past the miuddle of Jume
hefore the moith of the Yukon is free
from bee, aml the terminsiion of the
annueal brejk-op iE annownced by the
“ehug," “cluig," of the weleame upcoming
steamboat, lnboring against the eurrent.
A most beneficent  phenomemon. e
companica the spring “break-np,” with its
outrashing Hood of more thin three mil-
hom tons of water per minute,  Doring the
extreme high stage of water, which [asts

Tue NMationar Geogrargic MacaziNg

for perhaps two or three weeks, great
sections of the heavily wooded bank are
padermined and swept away. The ma-
jestic sproce trees and tamaracks and
irches which covered them topple over
and are swept down by the current,
wlong with immense quantities of drft-
wood {rom the forest beds. The entire
accmulation, smsamting 1o thousands of
cords of wood, 15 discharged into Bering
Sen, whose restless waves and shifting
winids scatter this fuel and pile #t up on
barren shores hunidreds of miles distant.
The prospect presented by these arctic
shores 15 as Bleak and desclate as can be
imagined. The landscape is destitute of
tmber as far-fs the eve can sée, and the
inhabitants of that inhaspitalile region
have had oceasion to be very grateful for
these pecnliariy wvaluable contribintions
fromm the distant valley of the Yukon,

MOUNT VESUVIUS

ESUNVILS has been violent many
times since the notable eruption
of 7o Al I, when Pompeit and

Hercnlanenm were butied, but the erup-
o of (e witl rank among the most
destroctive,  Mony villages were over-
whelmed Ty streame of lava and falling
ashes, =o that vears will elapse before the
coantry recovers from the devastation.
The mountain is reported o have Jost
about Bao feet in height, buit it does not
take the voleanns long to rebnild.  Vesun-
vis has now been watched for about two
thousand vears, and we are better ac-
quainted with it than with anv other vol-
canc, bot it actions are s0 mysterons
that practically nothing & known of the
ciinses wineh muake it break out at inter-
vals with such violence,

No five years in history have been so
nutedl dor vol@nie disturbances as the
vears  (go2-1pof..  The explosion of
Mont Pelée, which  destroyed 30000
peaple; the eruptiin of Santa Mara in
Camtenuila a few monthe later, which
likewise swept away thowsands of people

med wrecked many miles of fertile plan-
tations; the activity of Colima in Mexico,
aml of Mama Loa in Flawait, amd now
this latest eruption of Vesuvins, form an
unprecedented series of disasters.  They
serve to emphasiee oor ipnorance of vol-
came gotion jand yer this wnoranee s not
tr be wondered at, for no systematic
study ‘of voleande action has ever been
made.  Commissions have been sent to
study individoal  voleanoee—Vesuvios,
Mauna Loa, Krakitoa, Mont Pelée, ote.—
bt o prolonged comparative investiga-
tiont has been made of all of them, Prob-
ably no field of sclentific inguiry would
vield such valuahble results as a carefu
stindy’ of the voleanoes of the world,

Near the shore west of Naples is
Monte Nuove, or new moumtain, a hill
440 feet high, cast up by voleanic action
during a few days in September, 1538
All aboat it are voleanic hills of earlier
origin, aml two islands hordering the bay
are also volcanic.

About 130 miles gouth of Vesovius is
Strombali, which is alwivs active and is
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tamibiarly called the
"Lyghthouse of the
Mediterranean.™

Sull somthwardd, elose
by the eastern shore of
Sicly, rises another vol-
cano, also  famed
classic mvth, and in com-
parison to which Vesu-
vins is bot a mound.
FEna is miore thay 10,000
feet in height aml has a
crcumference ol 40
mles.  Like  Vesoviuos,
this wvast cone 1% bl
chiefly of lavas and ashes
coming to test about a
central pipe or  throat
leading np from  the
depths, but there have
also beén many small
eruptiong on the fanks.
From time to time cracks
open on the sides of the
ereat come, llowing the
escape of lava and cio-
ders and cansingr sumall
cones o be built, Like
ather grreat mouninins, it
has a rogped sarface, and nses through
several rones of climate, belng almost
tropical 4t hase, temperiate amd forested
on 1ts middle slopes, and arctic and snowy
o S sumnmt.

T 1831 the sea sonth of Sicily gFave o
fine dlustration of the volcame habit of

From

}I __ - e i,
! (= =S
I O BALY OF NAPLES 7=
i-\. i | II_;'_.-_.l: E

Phyxmal Geagraphy, ™ by William M. Daviz anid W. H. Spycd=s

Gimm & Co,  Copyrignted

Vestivins in Eroption

that great region. At o point where the
wiater wits boo feet deep voleanie muate-
nais were cast up onii they stood 200 feet
abwive the water, This vew 8land, Bows
CVET, wask soon cut away by the sea
waves, |eaving a shoal where the tran-
sient Il luad been,

Sotne govdd books deseribing voleante
actiom are;

“Introdoction to Physical Geography,”
by o K. Galbert and AL P lrigham { Ap-
pletons ),

"Phrsical Geogriphy,” by Wm, M.
Lhvis (Ginn & Cou),

"Voleanoes of North Amenca,” by
lstael C. Riussell | Putnams).

“Nolcanoes ; their ‘Structure and Sig-
nificanee,” by T. (. Banney ( Putnams .

“Text Book of Geéalogy,” by Sir Archi-
hald Geikie ( Appletons).

"Coealogy,” by T, C. Chamberlin and
R, I, Sahsbary ( Henry Lolt), 3 vols.




THE PROBABLE CAUSE OF THE SAN FRAN-
CISCO EARTHQUAKE®

By Freperick Lestie Ransome

GroLoGsT, 1. 5, GEOLOGICAL SURVEY

& these words are written, three
days only have passed since
San Pranciseo was shaken by

the most destructive earthijuake in her

history, amd the subsequent wnpar-
alleled ruin wronght by fire 8 not
vet ended.  In such a stonning dis-
aster, when commumication with the out-
side world is interrupted, when to the
heart-shaking terrors of heaving ground
and toppling banldings is aoded a form of
devastation even more appalling, and
when the human aspect of the tragedy
so overwhelms all other considerations,
it 15 mpossthle to obfain &t oncee amd at a
distance from the scene the diata neces-
sary for a satisfactory explanation of the
initial catastrophe. The few facts thmt
can be gathered for this purpose from
the moving storv of destruction, heroism,
and fortitude are meager indeed, and the
sciolist alone would pretend to fnd o
them adequate matenal for deducing the
real canse of the carthqualke.
less a brief account of the peological
history and structure of the region ad-
jacent to San Francisco Bay may be of
nterest to those whe are not professional
gealogists or who have pever had an op-
portumity to study for themselves this
part of the coast of Califorma.  Such an
account will show that the present dis-
aster was not altogether anexpectad, and
that the rocky structure of the peninsuli
upon which the ¢ty stood—in fact; of the
whole Coast Ranges—suggests the prob-
ability of serious seispue disturbances in
the future, [t will serve, morecver, as
regards this particular catastrophe, to
elimimnate mprobable guesses as to canse
and to supply a basis of fact that will aid
in the ntelligent interpretation of infor-

- *For a comprebensive desaription of earth
book, * Earthguukes. " by Major Clorence B Dutton, peblished by G.

Neverthe-

mation which will gradually become more
detwled and accurate as excitement sab-
sides and communivations are restored
That the following hastily prepared
sketch, mnvolving  consideration of so
commplex a subject as the geology of the
Coast Ranges, must in many respécts be
unsatisfactory and imperfect 12 of conrse
freely admitted and, under the circum-
stances, seems hardly to require apology,

CALUSES OF EARTHOUARES

Mozt austhorities on carthquakes dis:
tinguieh two msin classes—( 1) voleinic
quakes and {2) tectonie, or dislocation,
quakes. The former originate in districts
of active yoloanism and st comparatively
shallow depth.  According to Major C. E.
Dhutton, the greater nmamber of such
shocks are initinted at degiths less than 2
miles. They are characterized by a fairly
definite centrum, a relatively short radius
of miluence, and the absence of subordi-
nate after-iuakes.  They are phenomens
that epul] probably be closely smitaved by
the explosion of a larze quantity of dyma-
mite at the bottom of a deep mine.  Tec-
tomic quakes, on the ather hand, may
originate at greater depth ; they usually
have indefinite or elongated centra; they
are characterized by a greater radius of
achivity, and the mam shock 18 usmlly
followed by after-quakes. Most of the
great destrictive earthgquales  recordied
m history belong to this closs,  Sueh, for
example, wis the Mmo-Owari carth-
(unke in Japan, which in 1851 killed over
7000 people, wounded over 17,000 more,
and destroved mare than 200,000 houses.
This quake ‘was plainly caused by move-
ment along a fissure which appeared at
the suriace as a fault about 70 miles Jong,

gquskes the reader in referred to that interssting

B Putsams Sons.
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Outline Map of San Francisco Bay and Vicinity., Principal kpown faults are
indicated by heavy da<h lines
with a maxtmum throw of 20 feet. Prof, Fearr kinds of waves are generated in

John Milne, afier an exhanstive study of  most earthguake shocks: (1) normal
the seismological reconds of Japan, con-  waves, (2) transverse waves, (1) sur-
chnded that shocks are most frequent i fice waves, and (4) epifocal waves. The
districts that exhibit evidence of e‘.evﬂtinn first three depend vpon the elasticity of
or subisidence still in progress. the rogks traversed, are not visshle, and,



282

although propagated  with different ve-
locities, are not always distinguistmble.
The last are the visual waves, resembling,
as Major Dutton says, flat waves on
water. They are characteristic of the
epicentral tract of many great earth-
quakes and are highly destructive.  They
benr o clenr relation to elusticity and re-
sult from the passige of the deeper waves
from an elastic mediom (solid rock) inte
a feebly elastic medimm, such as sl or
unecnsolidated sediments. They  thus
accouut for the ruin often wrought in
vallevs and jn low ground when stroc-
tures on near-by hills escape.

EARTMOUTAKES VERY FREQUENT IN
CALTTORNIA

The frequency of earthguakes in Cali-
fornia 15 well known, and tremors - sufh-
clent to mattle the windows of dwellmgs
in Ban Francisco have in the past been so
catpmon - a4 o excite little alarm amd
aroise but passing interest.  The number
of quakes recorded in San Franciseo
from 1850 to 1886 is 254, and 514 addi-
ticnal 5I:1’n-::1::= were noted in the same
pericod in other parts of California: They
are undoabtediy more prevalent in the
remicm surrounding the ay of San Fran-
citco than in the northern or southern
extremitiez of the state.  While most of
the recorded quakes have effected no
damagre, others, such as the-great shock
in 186K, which injured San Franeciseo,
the Owens Valley earthquake in 1872, the
Vaciville earthguake in 182, amnd the
Miare Istand enrthioalee i 1898 were
notably destructive.  In general, it may
bie suid that the earthyuakes in California
exhibat the features Eflﬁm-l.‘tl.‘ﬁﬂil: of tee-
tomte quakes, and the Owens Valley
shock 18 generally ascribed to mnvernent
along the great fault limiting the Sierra
Nevada om the east,

A spetion -across central Californla, we
will 54y irom ."rfn:ltl.'t'.'t‘t:'}' Bay 1o Mono
Lake—shows three well-marked  topo-
graphic divisions. On the northeast is
the gentle western slope of the Sierra
Nevada, about 70 miles broud, which
rizes praduvally from the eastern edpe of

Tuae Narionar GeocrarHic Macazing

the mam imtenor valley to the cregt of the

eat searp overlookmiz the deserts: of
wevada,  The range is essentially a hoge
faglt block composed of Jurassic and

clder rocks and partly covered by Ter-
tiary lavas,

The Great Vallev is in the main an
alluvial plain 50 to 60 nules wide, s
morthern pert Jer;,ﬁnfrl by the Sacramento
River mull its sopthern part by the San
Tvaguin,  Hath streams fow mito the head
af Snrsun Bav and their waters fnd thetr
wiy across a deépression in the third
topographic division, ihe Coast Range,
through San Francisco Bayv and the
Crttlilent Grate thto the Pacthe.

The Coast Range separates the Great
Vallev of Califormm from the [Pacihc
Cloenn, It comprises numerosos nearly
parallel mdges sepamted by narrow allu-
vinl walleys and constitutes o generally
monntanons belt some G0 miles @ width,
Hoth in lithology and structure it
sents A marked contrast to the Sterrn Ne-
vada, although the relations of the two
ranges in the northern and southern pares
of the sate are not as vet fully under-
atooud,

THE COAST RANGE 18 YOUNG AN 1< STILL,
ROWI NG

The oldest rocks known in the Coast
Range are limestones and quartzites, with
sotne crvstalline schists, and are exposed
1 varous locabities from Point Keves,
north of San Francisco, to San Las
Ui, These rocks, which are probahbly
"alevzoic, are ¢ut by granite supposii] to
e of the same general age as the main
granitic intrusicns of the Sierra Nevada,
which are known to be post-]urassic. All
of these rocks, after being above sea-level
g enough to be extensively  eroded,
were sabmerged and were covered by a
serivs of sediments several thousand feet
thick, known, from its characteristic de-
velopment at San Fraonciseo and on the
north side of the Golden Gite, as the
Franciscan, or Golden Csite, series.  Al-
though the Francisean consists mainly of
sandstone such as forms the well known
Telegraph Hill in San Francisco and the
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Tur San Francisco FarTrouake

larger islands in the hay, it contains also

some Of the most interesting and charac-
teristic mocks of the western coast, such
as the serpentines, the blue glincophane
schists,  with their wunderiu] miner-
alogical wvariety, and peculiar jaspery
rocks made up in of the siliceois
skvletons of mdiolaria.  The are of the
Franciscan series, which forims a large
part of the Coast Kange, s still open to
question. I is thonght by some geolo-
gists to be Jurnssic, by others to be early
Cretaceous.

The deposition of the Francisean sedi-
ments was emnded by an upward move-
ment of the sea bottoin.  Thev were
inlded and fanlied, hifted above sea-level
and erculed by streams and waves, Again,
however, the Tand went down, the Fran-
ciscan rocks sank beneath the sea and

were covercd by thousanids of feet of

fossiliferons  Cretncecus, Eocene, and
Mioeene deposits.  The sediments of the
last poried alone anzined a thickness of
over So00 feet. At the close of the
Miovene amd alter mmor oscllations of
level the rocks were agatn rmsed above
sea-level and were cromipled and fanited
by the encrgy of the uplift mmtil they
formied a well-defined Fange separating
the ocean from the intenor valley.

In: Miccene time the land again sub-
sided, althongh the Cosst Ranpge was
protably  not  wholly  submerged, and
marine deposits of this period were id
down in sounds or miets,

Here belongs the San Pablo formation,
a thick accumulation of sandstones with
mtercalated volcanic tuffs,  Apparently
during the later stages of San Pablo dep-
osition new movements of the land took
place whereby fresh-water basins were
farmed, in which accumulated over 3,000
feet of sefiments and liva Hows—the
Berklevan and Campan sertes of Profes-
s«orf Lawson, Nor is this all,  Sdll later
m the Pliccene wis deposited the Merced
senes, wlich 1s ‘:'I[Iﬂ!-l.!-l;l along the ocean
beach west of San Francisco, This re-
markable deposit, deseribed and namesd
by Professor Lawson, is o mile in tlick-
ness andd has at its bade the well-pregervesd
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remints of a conferous fiorest, Thys a
portion. of the Tertiary land upon which
pnEs, mdlsunguﬂhu]ﬂt from the species
were growing now oomimon at Monterey,
aank beneath waves to a depth of at least
5000 feet, and so rapidly that the trees
were huried tnder sediments before thew
contld deciiv.  Finallv the Merved series,
carrving in its ppper beds  fossils -nf
Quaternary age—the mere vesterday of
r.,rculnml_nl time—have  been  elevated
ahove sea, tilterd up at angles as high as
75 degrrees, and dislodated by a fanlt of at
least 7.000 feet throw

THE COAST HANUE COMIPARED 70 THE
.1.'I']'.._1.:"Ii"l"li'_ SEATIOAN R

In ‘order that the full significance of
this epitome of the marvelous history of
the Coast Range may be appreciated, let
us turn for a moment to the Atlantic séa-
board, Here the entire senies of post-
Jurassic vocks constitutes a comparia-
tively thin veneer upon a coastal plamn
thar nowhere rises more than a few
hundred feet above the sea, The gedi-
ments are in large part unconsolidated,
are practically horizontal, asid are ex-
poded only in the low banks of Streams
that How '-'-Iul.,mt-hh across Lthe plain from
the crvatalline piedmont belt to the sea.
On the Pacific eoast, on the other hand,
rocks of the snme gge have a thickness
that mav easily exceed 40,000 fect, have
been deposited under conditions involv-
ing repeated vertcal oscillations of the
land measurable in thoudands of feet,
and have been folded and faulted into
mountain ridges now standing thousands
of feet above the ocean. Maost sipmificant
of ail is the fact, already brought out hut
presently to e further ermphasized, that
this extraordmnry geological sctvity hins
continued up to the vervy dawn of the
himman era and 5 probably still in opera-
tion,

"FAULTING

If any one will look at a good map of
California he can scarcely fail to notice the
striking parallelism of structure shown
I Lh.n,l: part of the state Iving north of
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Tulare Lake and scuth of Red Bluff, near
the head of the Sacramento Valley. This
paralielism i not confined o the two
main ranges, the Great Valley and the
cotst line, but is conspicnonsly shown
by the rmdges and valleys of the Coast
Kange. ll:: the absence of local grulul.,—
u:iﬂ knowledge. this featore of the to

raphy might be ascribed to regular fold-
ing, such as that of the Apy ralﬂ.n._hmn-m
The aclual complexity of the folding,
however, and the fact that the structural
details of the ridges show little accord
with the genernl topographic regularity
referred to, dispose effectunlly of this
supgestion.  There can be little doubi
that the principal longitodinal ridges and
vallevs of the Coast Range are duoe to
faulting modifisd by erosion.  Muth de-
tailed work remains o be done before
the pusitions amnd thraws of all these
fanlts can be determined, but such care-
ful structural studies as have been made
of defimite areas have invarnably revealed
the great importance of dislocations hav-
mg o genernlly north-northwest  trend.
This is particularly true of the San Fran-
cisco peninsula, which, as Prof. Lawson
lias shawn, is traversed by at least three
gréat faults belonging to this dominant
system. 1 hese have been plotted on the
aceompanying outline map of the fegion
about San Francisco Bay and rehief map
of the peninsula. The San Bruno fault
has a throw of at least 7000 feet near
San Francisco, the sotrthwost sidi having
dropped relative 1o the northeast side. In
all probability this same foult determines
the positions of Bolinas and  Tomales
havs, north of the Goliden Gate, and the

smil;hlm-.ﬂ-'.' af the coast line as far as

Pomt Arena, 100 mifes northwest of San
Francisco, Toward the south the sanie
fault, or one boloninge to the same zone,
15 said to be traceable almost to the Gulf
of California, and i parts of soothern
Californix is locaily known as “the earth-
quake erack.” The San Andreas fault,
which, as may be seen from the San
Maten topographic ptlas sheet of - the
Ll 8. Geological Survey as well as from
the small relief map ot page 287, Is-fal-

awith those mentiomed,
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lowed by a rectilinear ravine occupicil (i

a cham of ponds amd lokelets whose ex-

istence is proof of recent disturbance.
The third, or Pidarcitos, fualt s not im-
pressed its presence apon the topography
of the peminsyla m as mlﬁwtuﬂu& a Tnan-
ner as the other two. It is highly prob-
able that fulure careful work will dis-
cover other great faults generally paraliel

Elht:n! i34 strong
sugpestion, for example, of a fault pass-
g near San Jose, along the eastern
margin of the bay, through Santa Kosa,
and nporthwestward along the valley of
the Russian River past Ukiah.

THE COAST s STILL MHIsisG

There 1= 301l another serses of move-
ments: undergone by this remuackahle
coast in late geological time, and these,
like the faultmng, are still i progress
Professor Lowson has clearly demon-
strated that the ecast of Califorma has
been  elovated sinee the Pliocene to
Betghts rangme trom 1,500 jeel near San
Dhiegs to over 2,000 feet in northern Cali-
forndi. . This aplift is shown with great
clearness along the goast m the viamity of
L2 Angeles by eomspicnons  wave-cut
terraces, rising tier after ter above the
present strand and showing all the char-
acteristivs of marine shores, even to pits
marde by the sume species of rock-boring
mnlluse that mhalbits the present beaches.
These movernents have not been aniform
alemg the entire coast,  For mstance, the
mamiand at Sin Pedre south of Los
Angeles has risen 1,240 feet, simd  San
Clemente Istand, so miles farther sonth,
has risen 1,500 feet.  Flalf way between
these twe localities 1% Santa Catalma
lzland, which not only shows no evidence
of recent elevation hat 5 clearly under-
going submergence.  Onpe of the latest
phitsis of this vertical ascillation of the
shereline has been the submergence of
the voast in the viemity of Sap Franciseo,
wherehy the depression now oecapied by
San  Franeiseo Bay was transformerd
from @ valley toone of the finest harbors
in the werld, and the Golden Gate, once
a4 river gorire, was prepared for the part
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Map of the San Fraucisco Peninsnin

Froet Uie miode]l by Prol, A, C. Lawson, of the University of Califorats.  The principal fanlts are
il jcated hiy heavy black lines
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Phicidas U ailey Willhs

Coast of California about 55 Miles Southenst of Monterey

This gaisrt of the coaul e a great fanit scarp
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Fiinda by Makley SWillis

An Uaterop ol Miocene Strata on the Coast of California near San Simeon
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Phsbos Tay Habley WHEs

White Oaks on Piajo Creek, a branch of Naciemento Creck

Typical primeval vegetation of the fertile valleys of the Coast Runge southeast of Monterzy
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Record of San Francisco Barthquake as made by the Seismograph at the T

| See puge 35h]
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it was destined to play mn the eomumercial
development of the Pacific and the
Cniet.

FHOBANLY 1N NGO PART OF THE WORLD AR
THE LAND BEEN 80 ACTIVE IN
RECERT TIMES

The general connection between the
geologieal history that has just Dbeen
briefly summarizell and the eéarthipunkes
so prevalent moCabforma is clear and
untiistakable.  We hive seen that ‘the
record of the rocks shows thot theough
long geologica! periods the land has gseil-
lated up and down in a startling manner.
Probably in oo part of the world Fave
the processes of npheaval and subsidence,
folding and Fanlting, aml erosion and

seditpentation been, as a whole, =0 -

tensely active in the same period of later
geologrical titme.  Moreover, the general
activity and rapidity of gtmmn-rﬁq the-
velopment have comtinned o to the pres-
ent day. The region thus amply fulfills
the conditions under  which tectonic
enrthgquakes armse. It 15 in unstable
equmilibriom, and it 8 cut by loog north-
northwest  faults nto  oarrow  hlocks
which are in turn traverzed by many
minor dislocations. Under the operation
af the unknown forces of elevation and
syibeidence, stresses are =et up  which
mnally overcome the adbesion of the op-
posing walls of one or more of the fault
tissaores, am abropt dlip of a few inches or
o Tew ieet takes place, and an earthquake
results.  The rewion extending for some
Hundreds of miles horth and south of the
Bay of San Francisen may be consideres]
as particularly suseeptible w shocks on
aceount of the nomiber and magmitnde of
the faults, the evidence that these furnigh
of very recemt shipping, sl the morked
recent subsidence n the vicimty of the
Golden Gate.  We may now turn from
the geological record to the recent dis-
Asier

SENMAMARY O LA M AGE

The apparent facts with reference (o
the San Francien éarthgunke of April
18, 1006, as gleaned from the Jaily pa-
pers, are as follows:
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The Sesmograph of the

At g1 38 m., Pacifie time, the oity
violently shanken lor 28
torce of the shock, as in 1868, was gr
est in that part of the city bl on made
alluvial ground (and probably heaved

vas stuthoient to

secomids. Th
k-
Ll |
3T
by epriocal waves) an
completely wreck many farin

| .- O |
||:|_.|I|||_.Il'—.

s .'-E'I':'-.I-l'- l|.I:|I.1;_'1' 105t O LNe

. 5. Weather Bureau

WY ateer
broken,
twisted, amd at Eighteenth
and YValenon streets, not f3r from the old
~panishh misston. a crevice O Teet wids
reported to Nnav --;'L'rll'll m e grinnd
AL several poants m the lower [T ThOTLS

i the city the greodanc 1= sz o have set-
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The San Franciwo Earthquake of April 18, 1506, as recorded on the Magnetograph at the U 8, Coast and Geod

| See page 298)

Sturvey Hi;gn!hi: Observatory at 'Eh_;i;;ﬁhnm* Hb,;rylg?':d.

tled several feet. A second but
shorter shock was felt about three hours

later, but as a vast conflngration was al-
Lmr] lw:lfqﬂug ﬂttdijr the % done
v this after-quake was apparently not
recoriled. The city il:lﬂ sitpated 2 mile
and o half from the east water front, was
ruined; althomgh it seems to have been
the last hmldmg- i this direction to re-
cilve serious injury.

Crtside of ‘?ran Francisco the ]:ﬂnn{m]
damage is reported from a strip of
country extending from the town of
Ukiab, ot the Russinn River, 125 miles

qorth of San Franciseo, to the tﬂwu of

Salinas, near Monterey Bay, 8o miles
somith of the roined metropolis. North ani
south of these Timits, however, the country
s for some {lmhmm sparsely settled and
mav have been m:.-ﬁl:,r shaken with-
out the frct bitng The helt of
maximuim dlﬂur proxittely
parallel with thr.! 1 EB'I'L]'H- of  the
region and includes the Bay of San Fran-
cisco  and  the rirh Russinn  River,
Sononia, Santa Clara, Salinas, and San
Benito valleys. Santn. Rosa, the prin-
eipal town :}i' Sunpma County, was prac-
tically destroved, and the smaller towns

of I-Tt-ﬂidshurg. Cloverdale;, and Ukiah

to the north were badly damaged. Oak-
land, on the euast side uf the bay opposite
San Francisco, a tly, sniTered soie
dﬁtt‘ntﬁu T Eﬂ u.f%m m:&mn,ﬂhut -
ing. iainly . eliy of Srame dreliings, 1
Emﬂ general demotition.  The shuq:]i:
ﬁhnm of Lh_;h:n}, hm{siwﬂ ErH
apparently heavy, ground is:said to
have opened in some places, althupgh the
long moles of the Southern Pacific Com-
pany, built out into the bay f{ﬂmg
seem strangely enough to have
injurinl.  Many important buildings
Berkeley were destroyed, but the Tau.Il-rI
ings. of the I.Jrﬂﬂ.'t-rﬂil;y of Californis,
standing on high ground, sseaped. On
the north shnr-: of Swisun Bay part of the
track of the Southern Pacific, laid om
marsh, EEII_H-IIII:ﬂ several feet. A similar
sobsidence i T ed from Alvise, a
town at the south end of San Franciseo
Bay. The Santa Clara Valley suffered
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severely, the principal buildings at Stan-
ford University being destroved or badil
injured and San José being partly ruing
It is noteworthy, as indicating the nar-
rowness of the general zone of destrue-
tinn, that the Lick Observatory, situated
ot Mewmt Hamilton, ghout 15 miles east
of San José, was uninjured, The district
drained by the Pajaro River, between the
town of Hollister and Monterey Bay, was
much disturbed. The ratiroad for dis-
tances up 1o a milewas depressed from 4
to 6 fect.  Between Castroville and MMon-
terey the il s said to have opened
and shut and mud to hkave spurted frdm
thit RESUres.

In dhe imunediate vicingdy of the n::;t
comparatively little damage 15 reéported,
although the lighthouse at Foint Arena,
which, as already noted, is on the line of
the San Bruno fanlt, was destroyed

THE EARTHOUAKE ZONE

The general zone of destruction cor-
responds very closely to that of most of
the earthqiakes of central California.
With the exception of the Vacaville
earthquake in 1892, which was most
severelv. felt m'a belt stretching [rom
San Francisco northeasterly through the
opening in the Coast E.Hn.g‘: near Mar-
tinez and fcross the Great Valley to the
lower slopes of the Sierra Nevada, most
of the severe shocks have manifested
themselves al the zone stretching
from Ukdah to Hollister and Salinas. In
other words, their major effects are con-
fived to a zone at least 200 miles in len
and approximately 30 miles in width
The distribution of intensities along this
rone, as illostrated by the destructive
effects at San José and at Santa Rosa,
points decidedly to the intiation of the
disturbance from a line or plane tather
than from a point or definite centrum.
Furthermore, the peneral parallelism of
this line or plane with the great faults of
the region can, in the light of geological
history, scarcely be comsidered a mere
coincidence,  In short, the conclusion
that the recent San Franciseo m%-ﬂk;nh
like those which have previously s
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the city, was of tectonic ongin and that it
was due to movement along one or more
of the great fanlis may be rded as
reasomably certnin.  Whether this move-
mept was along the San Bruno fault or
along some other dislocation vet to be
traced by p:ﬁ_mat gealomical work, cannot
he determined from the aude amd meager
data ndw available. The de-
struction of the Point Arena lighthouse
suggests that the San Brung faolt may
hiave garticipated in the disturbance. If
g0, careful observation and comparisons
of levels in the vignity of San Franciseo
Bayv mav discover the extent of the move-
ment.

EXTPFLANATION OF ABSEXCE OF TIDAL
WAVES

It is very probable that faults parallel
with those known on Iand traverse the
sea bottom along the coast. If any con-
giderable throw has taken place along
such a subrmerged fault, we may expect
to receive indication of the event in a dis-
turbance of the tidal records,  Although
it 1850, after a severe shock, lasting 8
seconds, the waters of San Fruncicso Hay
are =aid to have risen, to have maintained
their level for 5 minutes, and then to have
fallen 2 feet below their ordinary stage,
noticeable “tidal waves™ do oot appear
to be characteristic of the earthquakes in
California, and this fact indicates either
that the shocks originate in the land grea
or else that they are cuused by displace-
ments of slight throw,

That San Francisco will rise beauti-
ful and tricmphant from roin no one who
knows California can doubt. Earth-
%[:LEHEE are 3 risk that will be accepted by
the people In the future with as little
hesitntion as in the past.  They had grown
a little eareless and were taken unawares:
by the fatal eombination of circumstances
that made fire a more ruthléss enemy
than earthiquake. Shocks will visit the
new city, but they will shake buildings
better able to resist them and Jess com-
bustible. Professor Holden, writing in
1806, remarked that “the earthquakes of
a whole century in California have been
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less destructive than the tornadoes oc the
floodds of a single vear in less favored
regions.” While this statement may no
longer be strictly true, 1t represents a
feeling so general among Californians
that no single disaster Gin eradicate it Al-
thouph there is every geological reason
for expecting earthquake shocks i the

I'HE RECORD OF THE

WRITTEN
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future, there i no reasen why, with prog-
erly constructed buildings and with ade-
quate arrangements for  extingwishing
hres with supplics of @alt water not de-
pendent upon the ordinary mains, prop-
erty and hfe shonld pot be as safe in San
Francisco as in any other aty in the
1.'Lr1'[I'IIF:'|'.

GREAT EARTHQUAKE
IN WASHINGTON BY THE
SEISMOGRAPH OF

THE L S,

WEATHER BUREAU

By CL .

MAarvix

Proressor o Mermororocy, T, 5. WEATHER BUREATU

HE vast calamity wrought by the
I recent great earthquake at San
Francisco mmounts, it seems, 10
little less than the complete destruction of
a great city. In a moment, almost, nearly
its whole ulation of over 300,000 F:u—
ple are rendered homeless and helpless,
amid the _symPut.h;.r and concern of the
whole world 18 arowsed in their welfare.
These great hwman mterests command
the pri attention of all, but many
readers will doubtless be interested to fol-
low the simple and short account here
given of some things concerning eirth-
quakes and their measarement that
modern science has accomplished. _
Nowsndays, by the aid of selsmographs
af almost inconceivable delicacy, a great
earthquake occurring at onc pomnt on the
globe is very certain to be recorded at
practically every other point at which
there is a suitable instrument. In the
present case the vast expenditure of
encrgy at San Francisco and its imme-
diate vicinity literally set the entire mass
of the earth into appreciable vibrations
that subsided only after the IIEEE: of sev-
eral hours. Reports showing this to have
been the case have already been an-
pounced from many places, such as

Alpgka, England, Italy, Austria, and

istands of the Pacihc. Kecords must cer-
tamly have been obtaimmed th ot
Furope, Asia.and Japan. Swifter than the
telegraph could flash its mes of s
aster ughout cvilized Christendom,
the trembling crust of the earth props-
gated its vibrations in every direction at
preat velocities and set the delicate regis-
ters of seismographs at work to write
antomatically their mute story of what
WHE Folng o

All the principail {eaturés of one of
these recorids written af the Weather
Bureau in }I’I:Trushing'mu, D, C., is shown t;:::}g
page 202, The original record is msen
mechnmically by a sharp needle point,
which traoces a fine upon a smooth suriace
of paper coated with a thin layer of soot.
The numerous straight lines across the
lower portion of the present record are
the traces made during successive hours
preceding the earthquake and show no
motion of the ground. It is generally
considered that a great earthquake like
this at San Francisco is caused by a sud-
cden break or fault in the strati forming
the crust of the earth. Exceedingly com-
nlex vibrations, both great and small, im-
mediately begin to radiate in every direc-
tiom from the origin. The very first evi-
dence of tremars that reached Washing-
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ton appear at a on the record.  These are
the so-called preliminary tremors, which,
either because they H’Eﬁ!ﬂd faster or
along a shorter path— pa for both
reasons—reached W ngn:m not less
than six minutes earhier than the stronger
motion, the record of which begins at £,
About seven minutes later the needle was
deflected off the record sheet by still more
vinlent metion, bttt reto again at
&:35, and thercafter recorded vibrations
of eontinually diminishing force for about
four hotrs.

BPRED OF FROPAGATION

In the study of earth vibrations several
distinct ciasses of waves are recogmized,
such as longitudinil, transyerse, surface
waves, distortional waves, etc.  These ap-
pear to travel a different paths and
it different velocit es, and a F ull state-
ment of the question of the speed of
pre tion is very complex. Ina gen-
eral way, however, it may be said that the
so-called prefiminary tramors travel by
the shartest peith between points—that is,
through the earth along the chord rather
than along the surface of the sphere. In
the present case the t circie distance
from San Francisco to Washing 1
about 2,435 miles, whereas the distance
through the crust is about 40 miles
shlarten and the straight-line path cuts
below the surface of the earth about 1856
miles at s deepest point. At still ter
distances from San Franciaco than VWash-
ington it ¢ plain that the stragght-line
path cuts still deeper and deeper below
the sorface, and is also proportionately
shorter and shorter than distances on the
surface, Furthermore, because of its
greater density and the enormous superin-
cumbent pressure, the elastic praperties
of the deﬂp—l}'mg substance of the earth
seems to propagate vibrations with higher
and higher velocities the deeper the pa.th.
These considerations lead to the conclu-
sion that if earthguake vibimations follow
the path of the chord the speed of pro
gation should not be constant for ail -l:ﬁi*
tances from the origin, but should be
greater the greater thq: distance from the
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origin.  This has generally been found to
be true in the case of the preluninary.
tremors, and will doubtless be shown in
this earthquake when accurate
from numerous stations are n:nnnmnd.
From San Francisco to Wi the
speed along the chord is found to be 5.4
miles (8.7 kilometers) per seconi. Tirlis
is based on Professor Davideon's time at
San Francisco, vig, 5:12 o mu  This re-
sult is perhaps a trifle faster than we
111!. it expect.

strong waves do not seem to fol-
low the path of the chord, but rather
travel along the surface ot 4 slower rate,
which is nearly constant for all distances.
In the present case the velocity is 3.1
miles per second for the frst strong
waves, or as low as 2.2 miles secoriil
for the maximum waves. Both of these
ia;u:t:dﬂ, however, are a httle high, per-
I

AMILITUDE AND FERIOD OF THE WAVES

The recording needle of the selsmo-
grapth traces a ten-fold magnification of
the tnovement of the earth. On this
basis the actoal maximum displacement
of the ground at Washington was nearly
one-half inch each side of its position of
rest.  This may seem an astonishingly
large movenient, especially in view of the
fact that no one felt any motion whatso-
ever, The explanation, however, is found
in the fact that the motion it very slow
and without shock, so that buildings and
objects are moved to and fro without the
slightest “stram or injury.

THE SRISMTUGRAFTT

The recard al Washingion was made
by the aid of the instrument shown on
page 293.  The massive leard weight € =
suspended by the wires B and the hori-
zontal strut so as to swing very freel
about a nearly vertical axiz from D to 5.
During an earthguake this hE.wg miask
remaing almost completely at rest with
respect to lateral motions, and thus pro-
vides a steady point in reference to which
the motion of the ground can be meas-
ured and registéred, For this purpose a
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long needle or lever, L, 15 pivoted very
delicately to the heavy yoke piece G, se-
cured to the ground. The short end of

the lever rests very gently ggainsi a pro-
jecting from the steady mass C, ,‘;'hg

THE BSAN
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leng end is tipped with a light stylus.
which writes the record on the smoked
stirince of the drom K. The magnet M

serves, by the aid of a clock, to mark
minntes of time on the record sheet,

FRANCISCO FEARTHQUAKE OF

APRIL 18, 19o6, AS RECORDED BY THE
COAST AND GEODETIC SURVEY
MAGNETIC OBSERVATORIES®

By L. A. Baver axp . E. Bursaxk

HE recent severe earthquake,
I which caused such serions dam-

ape in San Francisco and vicin-
ity, was recorded on the seismograph at
the principal magnetic observatory of
the United Swates Coast and Geodetic
Survey  at  Cheéltenham, Maryland, 16
miles scutheast of Washington, as the
largest earthqunke vecorded since the in-
strument woas mounted, in December,
tgag.  This observatory is 2,450 miles in
an air line from San Francisoo.

The scismograph 15 of the Bosch-
Omori type, especinlly adapted to detect
and record any vibration of the ground.
It consists of two purts, one adjustable to
record the north-south component of the
carth’'s motion and the other adjusted to
record the east-west component.

At Cheltenham (see tuble) the pre-
liminary tremors began at 8h, 19m. 245
at a distance of 24350 miles from San
Francieco. Assuming now the time of
the first shock as sh. 12m. 38s. Pacific
time, or Sh. 12m. 38z Eastern time, as

iven by Prof. A. O. Leuschner, of the
Eniveraity of California, the velocity of
these tremors, along the chordt connect-

Tt i a meoted question as (o the precise
E:t.h followed by the preliminary tremeors; it s
lieved, however, that the distance traversed
will correspond much more nearly to that of
the chord n to that along the satface. Ac-

ing San Francisco and Cheltepham, 5
found to be E-? miles, or 9.6 kilometers,
per second, about 30 times the velocity of
sound. The time taken for these waves
to cross the continent wils 6 minutes 46
seconds.  The larpe waves began about
Bh: 3o 138, or at an isterval of 17m.
1s%, after the first shock was felt at San
Francisco: hence the velocity of these
waves appears to be ahout 232 miles per
second. .

Ax will be seen from the a:cumpnu;ﬂﬂg{
table (13, the duration at Cheltenham o
the earthguake was about 4 houre. The
duration of the strongest motion, hows
ever, was only from 8h, 3om. to about Sh
4om. 3 during this period the amplitude of
the motion was too large to be wholly re-
corded by the seismograph.

The period of vibration in the pre-
minary tremors was about two to four
seconds ; in the principal portion it varied
from ten to twenty seconde.

cording to the distinguished s2ismologiat, Frof.
E. Wiechert, director of the Geophysienl Tnsti
tute at Gittingen, Gormany, who is making at
present o bried vigit in the United States and
io whom was shown the records obtained by
the Coast and Geodetic Survey, the large diz-
turbanees, traveling much less rapidly than the
preliminary ttemors, proceed muost litkely along
the stirface or ot least at mo very great depth
below 1.

* Communicated by Mr O, H. Tiitmann, Superintendent of the U7, 5, Consl and Geodelic Survey.



Tue San Francisco EarTHQUAKE

The corresponding data a¢ communi-
cated ina cable dispatch from the Sitka
magnetic observatory will be found in
the tables below.

The air-line distance of Sitka from
San Francisco is 1,455 miles, whereas the
distunce along the chord i= about 1,447
miles.  Accepting the time of the first
shock felt st San Francieco as given
above by Professor Leoschner, it took 4
minutes 18 seconds for the preliminary
tremors to reach Sitka, against 6 minutes
46 seconds to reach Cheltenham. The
velogity along the chord connecting Sitha
and San Franciseo is 5.0 miles;, or g0
kilometers ; hence about the same ps that
deduced for the corresponding waves at
Cheltenham.

The present indications are that the
source of the earthquake disturbance was
not far from San Franciseo, though more
definite information on this point will be
had as scon as the records from the
Honolulu observatory have been received.

According to Professor Lenschner,
quoted above, who had in operation dur-
ingr the earthquake 8 Ewing seismograph,
the principal direction of motion was
S.5E. to N.NW, He says that "the 1e¢-
markable feature of this earthguake,
aside from its intensity, was = rotary
motion,”  Comparing the threk severest
earthquakes on record at San Franciseo,
viz, those of October 21, 1868, March 30,
1808, and the t one, he finds that
they have several features in common,
namely, that the heaviest shocks are gen-
erally in the direction S.SE. to N:NW.;
and, again, while the displacements are
very large, the vibration period is com-
paratively slow, amounting to aboot one
secomd in the last two big carthguakes,
He says “the slowness of the vibration is
the only redeeming feature of these
calamities.”

This ecarthquike, besides being re-
corded the world over on seismographs,
likewise affected the seli-recording mag-
netographs at the three etie ohserv-
atories of the Coast and Geodetic Sur-
vey thus far heard from.

At the magnetic ohservatory, Chelten-
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ham, Marvland, the disturbance

about 8:30 a. m., Eastern time, on April
18, and n:mtu:lucii for about half an hour,
It will be noticed in the tible giving the
time a8 recorded by the seismograph that
while this disturbance began some time
later than the preliminary tremors, it
eoincides with the principal portion of the
distirbance as recorded on the seismo-
grapt, It affected principally the hon-
zomtal and wertical components of the
carth's moagmetic intenzity ; the greatest
disturbance amounts- o one-one-thou-
sandth part of the horizontal intensity
and abotst one-two-thousandth part of the
vertical intensity. It was not of the =me
character a5 that due to a cosmic mag-
nefic storm or as that recorded in connec-
tion with the Mont Pelé eruption, but
E.]‘Jp#ﬂ.‘ﬂ to be chiefly, if not entirely, me-
chesiical

At the present moment it cannot be
definitely stated whether thére was a-gen-
eral magnetic disturbance similar to that
of the Mont Peld eruption in connection
with the recent eruptions of Vesuvins. A
very similar disturbance began on April
8 at gh. 1om. a. m., Eastern time. How-
¢ver, this {8 12 howrs later than the re-
ported time of the beginning of the Vesn-
vias eruption. It will be necessary Lo
await the full reports from Professor
Matteuci's Vestvius observatory. Mag-
netic  disturbances affecting simultane-
ously points over the entire carth do not
necessarily accompany voloanic erpptions
For example, the mighty eruption of
Krakatoa was not accompanied by a mag-
netic disturbance of the character as-
soctated with the Mont Pelé erpption ; its
effect on magnetic instruments was
local. |

The illustration on page 204 shows the
earthgiiake disturbance as recorded om
the magnetograph at the Cheltenham ob-
servatory.

At Baldwin, Kansas, where there is no
seismograph, the magnetic instruments
also recorded a similar disturbance, last-
ing from 8:24 to 8:31, Eastern time, some
tirrie after the preliminary tremors of the
sarthguake reached Cheltenham. At
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this observatory algo some preliminary
effeets were noted.

At the Sitka observatory tins disturb-
ance wis also recorded by the magnetic
instruments from 8:23 to %30, Hastern
time, somewhnat Iater than the preliminary
tremors recorded on the seismogtaph ot
the same chservatary.

It is of interest to point out that the
titnes recorded for the principal disturh-
ances at the latter two places, Baldwin
and Sitka, which happen 1o be nearly the
sme distances from San Francisco, are
about the same. Furthermore, it 15 seen
that the disturbance at Cheltertham (see
Tabie II) begins at a proporbonate in-
terval Ister,

It is 10 be noticed that in each of the
three cases the disturbance on the mag-
netograph occnrs at aboot the sume time
that the greatest motion is being tecorded
on'the selsmograph.

The self-recording magnetic instru-
ments, of magnetographs, on which the
above-described eftects were recorded,
consist of very small magnete about one
mch long and & third of an inch wide by
one-sixtieth of an inch thick, suspended
by a fine quarie fiber-and carrving a tiny
mireor, e record s obtamed by re-
flecting a spot of light from the miror to
a sheet of sensitive photogrraphsc Euycr

wound on a cylinder, the latter
revolved uniformly by means of a clock-
work., By this means a contindous record
of the movements of the magnets i ob-
tained on the paper. Two of these mag-
nets, each mounted at some distsnce from
the other, recard respectively the declina-
tion or direction and the horizontal com-
ponent of the earth's magnetic intensity.
A  thind magnet, somewhat larger,
mounted on sharp points and moving ina
vertical plane, recorils the vertical inten-
sitv of the earth’s etic force.

e gquestion w r the earthquake
disturhs the magnets in a purely me-

The Nationanl Grocraruic Macazive

chamical way or by its action on the

earth’s mn?m:mm i by no means settied.
In fact it 35 only recently that this phe-
nontenon is being systematically. studied.

Up to the present the results are con-
tradictory. At times the tie dis-
turbanee i= simultancous with or actually
precedes the prelimipary tremiors. In
other cases, like the present one, it ac-
companies the principal portion of the
disturbance.  In some cases of large
earthuakes no tic effeéct can be de-
tectedd, and m a few other cases, notably
March 21, 1904 (New England earth-
quake), the shock was recorded at Chel-
tentham by the magnetic instruments, buot
was not recorded E:Tthu seismographs at
Toronto, Baltimore, or Washington.

Tankge 1

24N FHANCIED EsUTHDUAENR OF APRIL 18,
1, Af RECONDMG DY THEN SEISMOGKATHS
OF THHE U, & COAST AND GEODETIC SURVEY
ATSITIRA, ATLASEA, AND CHELTHNHAM, MARYV-
LAND

| Esstern or 751 meridinn time)

Qlikn,  SheElten.

L] 3 ham,
A Marviand.
I | P A h. m =

Prelismimary lremors -
PEiciis & oo et
I"n“l':ﬂp-ul dwturbaoce at
Maximom  disturbance.

Bihgh 8 19 24
8348 8 30 13

CLET | A O | | 8 a5
Disturhance ended abont  ta 57 13, o
Tauetx 11

AR EECORDED ON THE MAGSNETOGRAFS

[ Bagtern or 73th meridinn time)
M. W -

Sitkn Alashe .. .. ..... § 2t08 30w m.
Haldwin, Kahsas 8 aqtod 3t e m.
Cheltenham, Marylamd . 5 3009 ofa m.
{58, Coqst anmid Giandetic Sorsey,

April woy b '
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The Republie of Chill. By Maric Robinson

Wright. . 450, with m Ulustrations.
g?}f!:}i P::.Ei:lml Phﬂjdl:t;.;nﬂhrm: (ec. Bar-
re & Soms  Te04

This book i dedicated “To the woinen of
Chile,” which repithlle, we are told, 15 as nesrlr
3 woman's paradise as pny country outade of
the United States ean be  Little of the secls-
ahom  endorced hé mauny Latin races s found
bere, amd the Chilean woman holds a ‘high
plllm:.u In the sacial and domestic economy of
the commiry,

The :-Il:j;.lillihy Chilean lves principally at his
country home. Thousands of acres of
afien comfirite thede estates, snd in mamy coses
it hecomes necessary to  establish sawimills,
Macksmith shops, and rating plunte, ws
well ar farms, for the ate wie of their
owner. A most sbtractive ploture of socal
and domestic life on these plantations iy given
in a chapter, “Life oo 2 Chilean Hactenda

T contrest 1o these Toxnmrmant estates i5 the
artd “pitrate desert,] where nothing cin be
grown except by artificial means, amd soch
lants as ornament lgieique are. ratsed in soil

ught from distant parts of the country.
Water is brought to the oty from an obsis a
hundred miles away, These felds sre, low-
ever, Chile's treasre-house, a3 she exports
aver 2 million tons of nitrate annually to Eo-
rope and the United States F. M A,

The Congo: o Heport of the Commission of

Inguiry, Pp. 171, New York and London
ﬂan.rE‘utmm*i Sons,  1poh

The nbove ia n tramslation made by Prob
James H, Gore.  In conscguense of numeroun
reparts of nbuses Erm:lm'rl upon the natives of
Congo Free State by officers of the government
antl by other persoms, in toog the Kibg of Bel-
g appotnted 8 commitice of three persons
10 nvestigate the comdibions in that stale, sape-
clally with reference to these charges, aml to
suggest spifable remedies for abuses, if any
wore fourd to exist. This <¢onmnities com-
manced its investigation October 3, 1904, and
cleged it Febroary 21, 1903, thus devoting four
amd ‘ohe-lalf months w0 work on the grownd,
The investigation appears to have been thor-
m%h and impartjsl -

he commmission found that many, i oot
most, of the charges were substantinted, bin
that a large proporton of the cises wero una-
voidahle. [!P it wan dedirable, for the protec-
tion of the patives agatnat the slave trathe and
from | internecene wary, not o mention ther
edveatiom and advancement in civilization, thiat
a white man's government shoold be instituted
over them, and presumably it was desirable, the
matives matat submit to taxation for sts rt.
The tax takes the form of eomtributions of mmt-
ural products or of Inbor. Now' the average
native, not appreciating the benefits of good
governmertt, endeavors (o evude the paymeit
oi the tax, owing to his indolent disposition,
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amid measired have 10 be taken to collect the
tax, by forem M neccssary.  Hence whipping
anil impri=mment have heen resortod to, mnd
in maty instanees confficts have ocourted in
which the hack moldiery have massacred the
mbahitants of villuges, Moreover, besizles the
falwir recelved tn workimng oot tases, muoch no-
tive Inhor must b hiadd for madleoad and station
mnilding and for a thousand other purposss
coppected  with the imstitntion aml

an of government, which i s Ao,
in many cases mposzihle, o obtain without
conscIIptic.

Certriin parts of the termitory of the Congo
Froe State, moreover, have been farmed out to

neten which are exploiting them, and it is
in :ﬂna: cancessions that the greatest almises
have been discovered, as might be expected

The commission malkes mmr recormmenitii-
tiofs for reform, and for the purpode of
carrving these out the King of Belgium has

yinted a committer of fourteen pecsons, in-

uding the three menibers of the cormmitice on
investigation iy =5

Old Provence Hy Theodore AL Cook, 2 vaols

r 8 4B x = 8B ihches THustrated
Nzw ekt Seribmer’e £5.00 nel.

These two wvolumes fram the pen of Theo-
dare Cook will be thoroughly enjoyed llr livers
of romantié and hismrical mysticisms, folklore,
and legends of (ld Frince, and eapeciz]ly will
they be welcomed by many who rea] anid a
areciated the former volumes of Mr' Coolk,
"Ofl Tourzine,” the Life and History of the
Chateaux of the Loire.

In wolaome 1 Mr Cook has given mmeh his-
toricil informution of the Phovician, Greek,
and Roman rule in Old France, together with
many illustrations and accurate descriptions of
the architectiral wonders created by  thom,
many fraces of which are yet to be found,

Coming down through the centnries, vbliime
I1 contains n fomd of imformation tonching
upon the religions beliefs and worship of the
tmes, bringing out_in relief the class distine-
tiem amd the :&J‘.n::url‘. Cad-hike reigm af the fendal
lards, together with the unceasing wars be-
tween the princes of the ehirch

Every orf this ieresting hatory sesma
to furnish 3 romance in itsell, and one readily
discerns the historical feld of hhu?tfj H]i'_

lett’s romances

The Philippine Experiences of an American
Teacher. By William B Freer. Pp 344
g hy 7388 Inches. [usirated, New York:
Charles Seribner’s Sons 1906
In this yolume we see the Filipino in his

biorme, ‘in his church, ut scmme pay fests, and at

the schooiz catahlished by Amvrican teichers,
who ure freqnently mided In their teaching

tramned natives, The old meéthod of “rapd-
fire” guestions ueed to mstroct youth under
the Spanish regime has been put atide for the
newer systern of ghving instriction in Eaglish
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