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THE INFLUENCE OF SUBMARINE CABLES
UPON MILITARY AND NAVAL SUPREMACY

By Grorce O. Squier, Caer. S1gxar Cores, Ul 5. A

HE accidental non-delivery of two

cable messages from the Minister

of Marine { Bermejo) o the Coms-
mander-in-Chief of the Spamish Squad-
rony (Cervera) at Martinique, undoubt-
edly largely changed the whale history of
the Spanish-American War,

Cne of these tel & informed him
of coal supply near at hand, and the other
grante:d] him permission to return at onee,
with hig squadron, to Spain.

Admiral Cervera’s firm stand agninst
the despatch of the Spamish squadron
from the coast of Spain to West Indian
waters is heroically and almost patheti-
cally shown in the recent publication, by
permission of the Queen Regent, of the
official despatches. At Cape Verde, and
before and after, by cable and by letter,
he points out the unpreparcdness of his
squadron, and predicts its cerfain de-
struction if it proceeds, Knowing his
strang views, it 1& probable that he would
have loat no time m coaling and starting
back to Spain.

With Cervern's squadron returned to
Spain there would have been no Santiago
campaign, the Flying Sguadron would

probably haye been sent to the coust of
Spain, and the land operations in Ciaba
directed .’Iﬁlm.ﬁ-t Havann,

Cervera's fleet not eliminated, who can
say how long Spiin may not have been
able to resist, and what additional blood
and treasure the strugple may have cost
the United States.

The story of the Spamsh-American
War iz largely a siory of "coal and
cables.” That war [or the frst time
demonstrated the dominating influence
of submarine cable communications in
the conduct of a naval war. As 4 result
of it the principal maritime powers, with
colonial possessions, are each at present
claborating their " cable policy,” and
have awakened to a realization of the
fact that reliable submarine commtnica-
tions ander exclusive control are not only
absalutely necessary, but exercise a dom-
mating influence wpon the control of the
seas, whether in commercial strategy or
in military and naval strategy.

A modern war between two naval pow-
ers has reduced itself largely to a war
of * coal and cables."

At present the submarine telégraph is
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2 powerful insfrument of wir, more
powerful, wndeed, than battleships and
cruisers, since by it wonderfol and in-
stantancous communications Of thought,

it brings distant countries. and colonies

together in sympathy, which is the anly
true and permanent te

ELECTRICITY THE IDEAL MEANS OF
TRANSMITTING INTELLIGENCIE

The triumphs of sclence in the last half
century have been nowhere more exem-

lified than in the enormous strides mude
in the facility of transmitting intelligence.
The muils, the telegraph, and the tele-
phone are cwvilinng the world.  Perfect
g5 Is the mail system of to-day, a monho-
ment 1o orgamzation, vet its swiitest
messenger—stepm—is so far outstnpped,
either on land or sea, by the prachically
mstantaneous electric current, that the
tendency, year by vear, is to put more of
the world's business ™ upon the wire.”

Time has an mtermitional money value
in trade, and a pammount srategic value
in war. Lhe fastest matl express, or the
swiftest ocean ship, are as paught oomm-
pared with the velocity of the electrical
impulse which practically annihilates any
terrestrial dimension.  As the distance
increases, electricity surpasses steam in a
continuonsly increasing rabin, A mes-
sage if to be sent halt way around the
¢arth ; the minutes required by the tele-
graph run mito weeks and months by the
slow process of the mails,  Steam time
ig directly ‘a function of the distance to
he traversed, and from the nature of
things i twice as long for two miles
gs Ior one. [f. then, the cable saves
&% days bhetween Edrope and America,
it will sive more than twice this tinie
between America and the East, and 5,
iremn thes pomt of view, cormespondimgly
important and tecesiary, Since electric-
iy =0 far outstrips any other known
vehicle for transmitting imelligence, it
must eventually carry all the most Im-
portant of the world's mformation.

Strategy has been defined as “ the sci-
ence of combiming and employing the
mieans which the different branches of the
art of war afford, for the purpose of
tformmg projects of operations and of
directing great military or naval move
rents ; the art of moving troops or ships
s a5 to be enabled either to dispense
with a battle or o deliver one with the
rreatest advantage and with the most
decisive results.”™

It is belivved that the more the foun-
dationg of sdceessful stratepy are ann-
Ivzed, both as the science of conceiving
military plans and as an art of executing
the sami, the more it will become clegr
that the strategist who is possessed of the
most effictent and reliable means of ob-
tarming and commuomicating informution,
both of the enemy amd s own forces,
will have a paramount and incupernhble
advantage, |

Maritime natioms dre at present be-
gioming to realize that it is nbt ships ant
coaling stations - alone which measare
maritime strength, bt also refiable and
cificient means of directing, concentrat-
ing, supplying, or withdrawing those
-.fhﬁr« upon the great chess-hosrd of the
e

As o0 means of communication over
great distances at wa nothing comprires,
at the present state of practical science,
with the submarine cable. The nation
with exclusively econtrolled submarine
cormmuniicnations, not possessed by an ad-
versary, las an organized service of sur-
veillance Wwhich s not only important
durning acttial war, bot which nmay and
will prove a powerful wenpon in the
diplesnatic and preparatory conflict which
always precodes a declarntion of war,
and thése communicatinns are a means
of sécurimg a first real viclory, even he-
fore war has been formally declared.
It may be said, therefore, that the cery
fonndotion of succexsful noval sirdtegy
W cficient and  exclusively  conbrolicd

commumcations, and the lack of them
wiore Seriois thin tuferior ships.
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THE IMPERIAL CABLE SYSTEM OF
GREAT BRITAIN.

As soon as the possibility of eommuni-
catitggr at long distance, by means of sub-
marine cables, was  practicilly dermon-
stratin], Engloind saw what commercial
and political preponderance the creation
of a great network of cables, resting
wniler her contiol, wonld give her, With-
ot letting herself be discournged by
hesvy losses in the beginnimg, with a
&mﬂmmnu worthy of admiration, she

succeeded In creating and developing,
methodically and without -.H:;. a net-
work of submmrme  telegraphic cables,
which to-diay encircles a large part of the
ﬂFEIi'I;f world,
¢ Fnglish cables, up to the present,
have been lad principally by prvate
companies, bt Article 7 of the condi-
tirms which govern them provides that
all wificial despatches shall have prece-
timce over others; Article 3, that the
oonpames can bave no forcigners among
their émployees, nor can the wires pass
into a foreign office, nor under the con-
tral of a foreign government; and Arti-
cle u, that in e of wir the government
catt oteupy the different stations -and
place s own empioyees therein.

Pharing: the past two vears, however,
there Mas beent a4 gremt natiomal protest
in England and the colonies against the
exarhitant rates imposed by the monopoly
aof the private cable corporations,. until
the principle of absolute state gwnership
has come to be a comtrolling one in
Englond's future calile policy.

England’'s sen-power is not  alope
mieasuted by the number, character, and
tonmage of her war-ships. Tt is im-
mersely mereased by the em of ex-
clusively controlled submarine cahle net-
work, which ot present forms four-fifthe
of all the eables in the world, woven like
a spider’s web (o include all her prin-
cipal endomies, fortified ports, and coaling
stalilins,

“ubmarine eable communication s

scarcely. fifty ‘vears old, vet the Hritish
Empire is afready boond together in one
vast antelligrence, wansmission  system,
with London as its centre.  Nothing im-
portant can bappen tn any guarter of the
globe which does not find its way to this
pgreat world's news exchange—Landon.
And this system s amnd has been a prin-
cipal element of her strength and has
Iargely minde possible a government in-
cluiling subjects naturally widely differ-
ing in chamecter, habits, and mesles of
thought.

This great cable svstem 15 the more
impotrtant =since no other country has such
a -system, and this fact Has place] I the
hands of the British Empire a powerful
means of real dominion over the rest of
the worlil,  Nor i Enpland satisfied with
hHer t extensive telegmph system of
worll contril; she bns iy projection for
the very near future an extension of this
system, which will be nothing less than
a Britisht Imperial te¢legraph system en-
circhingr the entire globe.

It was carly disgovered by every coun-
thy in E that so efficient and valiu-
able a servant to trade and commerce,
o imporiant an and to the state itself as
the telegrraph, should bectome a national
institution. Great Britain, France, Aus-
tria, Prussia, Russia, Sardinia, [taly,

Spain,  Portugal, awd  Belgium, ecach
established o state telegraph  system.
Thirty years ago the English telezraph

lings were trnsierrod to the state, and
experience has shown that this has heen
done with advantage o the state fiself
and to the benefit of the public. Ar the
present motnent the DBritish Empire is ad-
vancing rapidly to the accomplishment of
4 stare -m:u:lt.rﬂ]frti cable svsiem. Imperial
penny-postage having been recently real-
iged] throughout the Urstish Empire, the
pext greit step in mperial developiment
along this line is to connect the state-
owned land telegraph svstems of the
Empire by a state-owned and controlled
system of submirine cables.

An essential and necessary condition
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which has guided i the concephon mnd
realization E}]'-Ltlli cable s has been
that none of the lines touch foreign
soil. 5o important fws been this prm-
ciple in the e British-Facific cable
that we find Great Britain, for the years
past, anxiously negotiating sOve-
reignty over an insignificant islind in the
Hawnnan group upon which to land her
proposed cable to Australasia ; and, failing
i this, we find ber boldly ready to lay a
gsingle span of cable of over 3,500 nautical
miles in length from Vancouver to Fan-
iing Island, for the sole imperial reason
that the cable shall towch omly soil ex-
clusively owned and controlied by Great
Britain. This principle will be bought in
thie case at the price of permancntly
plicing at -a disadyaniage Brntish cable
traffic in the Pacific; sinee, as will be
poimted ocut later, the United States, by
the annexation of the Hawatian [slands,
can reach the East acroes the mid-Pacihic
by cables having no single span longer
than the present Atlantic cables, and yet
afdhere to the same principle of landin
anly on territory belomping to the Uni
States.

BRITISH-PACIFIC CABLE,

England at present has direct tele
graphic connection with Vancouver with
wires independent of any fopeign power,
Practically all of the Atlantic cables land-
ing ot Newfoundland or Nova Scotia
from the ooast of Ireland are under
British control, and, in connection with
the Cinadian Pacfic telegtaphic lines,
therefore fumish England with direct
communication 10 the west coant of North

America.
The proposed British-Pacific cable has
heen pror tly before the British Gov-

ernment as an immperial measure for a
number of years. Tt has heen the subject
of colomal conferences and of exhanstive
research by a Pacific Cable Commission.
its comstroction 8 now assured beyond
a reasannble doubt. The rmoute from
Vauncouver is to Fanning lsland, thence

to Fijt Ieland, thonee to Norfolk 1slamd,
and from thenee by two branches to New
Zealand, and the eastern coast of Aus-
traliz:  The land lines of Australia Wﬂtﬁl‘l
then complete telegraph connectiom with
the western Consl

In the ludian Ocean it is ed to
connect West Australia to Cocos Island,
and thenes to Mauritius, and from thence
to Natal and Cape Town. Cocos !sland
is further to be connected with Singapore
by a branch eable. Hingapore is & ¥
in connection with Flong hong by an all-
Britich cable. Another branch is alss
proposed from: Cocos 1siond to Ceylon.
At Mastritius a connection would  be
formed with the existing cable at Sey-
chelles: Aden; and Bombay. In the Af-
lantic Oeean, in onder to avoid the shallow
seas along the west coast of Africa, Spain,
Portugal, and France, a cable from Cape
Town, touching at "St. Helena, Ascen-
sion, and mid-ocean stations, and extend-
ing to Bathurst, which is already con-
nectex] by existing cables to Gibraltar, has
been ld within the last fow months.
Its conatruction was hastened after the
outbreak of the Boir war to furnish an
alternate Brtsh route to South Adrica
by the West Coast, It 15 fourther pro-
posed to extend the cable from Ascension
to the British Islond of Hermuda, per-
haps touching at Barbados as a mid-
occan station, At Bermuda o connection
wonld be formed with the eable already
existing at Ilahfax, and that point with
the Camadian and trans-Atlantic lines.
The extension of the above cahles in the
Pacihe, the Indian, and the Ablantic
occans would involve the expenditure of
something like £6,000,000 steching amd
the !.a:-‘ix{fl_{uf about 23,000 knots of new
calile. th the equipment and experi-
ence which Great Britain has had in
cable-layving, these new cables ean be
manufactured and laid by England in an
mcredibly short time, and there can be
fittle doubt but that this extension of
British cables, if not along the exact line
above specified, vet with stight vanations
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will be an accoumplishment of the near
future.

With this extension of imperal cable
aidded to her alveady extensive state-
owned land-line system, England will
have the most complete telegraphic sys-
tem in existence, placing the following
fortified aml garnsosed coaling stations
in direct comiection ench with any athar,
vie.: Hong Kong, Singapore, Trincuina-
lee, Colomba, Aden, Cape Towr, Simons
Bay, St Helenn, Ascension, Samt Lucia,
Tamaica, Bermuda, Hahfax, wirralt,
King George's Sound, and Thursday
[sland. The following * defended ports ™
would likewise be connected, viz: Dur-
ban, Karachi, Bombay, Madras, Caleutta,
Rangoon, Adelaide, Melbourne, Hobart,
Sviney, Neweastle, Brishane, Towns-
ville, Aunckland, Wellington, Lyttelton,
any in,

With the completion of the cable across
the Pacific the last tel e gap will
be completed arouwnd the earth. Great
Britain will then have the great advan-
tagre of duplicate routes, since from any
point theré will be two routes—one cast
antl onie west—to any other station.

PROPOSED COLONIAL 2 TELEGRAFH
SYSTEM FOR THE UNITED STATES

Since the events of the Spanish-
American War the shpreme impor-
tance of exclusively controlled oom-
mumcations, a= 3 means of military and
naval warfare, has been recognized as
never before. All the prnincipal nations
are studyving this subject in Jts vanous
agpects, and already a distinet cable pol-
iev is entering into the politics: of the

incipal coumtmes possessing  colomes
and seeking for commercial, military,
and tiaval supremacy.

In this connection it may be of interest
to note briefly what has been the rele-
graph policy of the United States in
dealing with the territory of our pew
possessions. . In Cuba and Porto Rico,
and in the Philippane Archipelagn, every
effort has been made by the Sigmal Corps
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of the Army to cover the 1alands with- a3
netwark of wires, so complete and re-
linhle thet mtercommumcation 15 insured
at all times, In the pacification of Cuba
and Torto Rico, in the suppression of
the Phalippine uprising, it 15 believed that
there has been no more polent agent
than the military telegraph.

For years Spain had been trying to
pacity the lalund of Cubga, and yet her
telegraph system was | lete, olisg-
lete, and unreliable in the extreme. [t
wits possible for bands of msurgents to
move about much at their pleasure, ap-
pearing here and there, with no means
of locating or concentrating for their
destruction. Tt was not that the number
of troops was not sufficient, so much as
that there were no efficient means of
directing the troops in such a way os o
make results decisive.

TELEGRAPH SYSTEM IN CUBA AND
PORTO RICO.

Since the evacuation of Cuba by Span-
ish troops the land telegraph system has
been entively reconstructed by the United
States Signal Corps, and now aggregates
about 2500 miles, including & ecntral
trunk line the entire | of the izland,
which 1= duplicated Havana to
Sancti Spiritus.  In addition to this
trunk hine there are thirteen lines across
the island, which' divide it ap into com-
paratively small sections. ' Every mile of
theze lines has been reconstructed, under
great difficalties, vet their reliability is
evidenced by the fact that the entire
Porto Rican Government business, which
ts now transmitted over the pew land
lines from Havana to Santiago, was oon-
ducted during the month of June, 1500,
without a-single mterruption.

In the Island of Porto Kico every im-
portant commercial or military point is
in telegraph comnmection by 4 system of
lines, which have also been entirely re-
constricted and the routes improved
si;t-:e the disastrous hurricane of August,
1861
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PHILIPPINE MILITARY
=YSTEML

It has been assuned 2= a principie
from the ontser that the guickest means
of pacifying and civilizing the Philippine
Archipelago is th cover it with i network
of telegraph wires; Commanding offi-
cers Can crush an incipient uprising sud-
denly and Defore it lu.shl:;[mc bo gssume
-L'hugnmuj wns by concentrating
by t-:.lt!gmpE ;J.i: garrisong from all di-
rections apon the ﬂne point involved. Al-
ready there are about- 2,500 miles of land
telegraph hines in operation i the Phil-
ippities, and about two hundred and sixty
miles of inter-island and lake cables have
been laid, every mile constructed by the
United States Sipmal C gince the
battlc of Mamla Bay, At the last report
the ldlegraphic messages in the lsiand of
Luzan alone exceeded G500 per day,
averaging over forty words each, or ap-
priximately 260,000 words daily,

It may e added that the mlngmph s
Fr'm*tlr:llh' the only il service that ex-

TELEGRAPRH

In Luzon two trunk ines. have been
estublished—one along the west coast,
the other plong the Rio' Grande de
Caganyan. The islonds of Cebu and
Leyte have been connected by cable, aml
a complete néew route trom Mamila to
Hoilo 18 i eperation, furnishing o dupli-
cate totte to the present Enghsh cable
direct from Manila to [loile, In the De-
partment of Mindanao and Jolo, the plan
mvolves direct eommunieation, by cable,
hetween the priteipal islands, and by lanid
lines and cable to the telegraph system in
the Department of the Visavas, and from
thence, by duplicile rootes (o Manila.

THE ALASKAN TELEGHATH SYSTEM

The growmg commercind importance of
Alaska, and the prospective futtre of that
country, have made the commstruction uf
a telegraph system for this territory a
imperative necessity.  Congress at its l:l]_ilil'
session  authorized an expenditure of

i‘i'}#Eﬂﬂ:i‘r for the construction of such a
R}

Owing to the shortness of the working
sereon in this latitude, and the very un.
usual conditions under which the line
must be constructed, as well as the lack
af any adequnte transpotitation, itwas not
hoped to complets the work this season,

¢ militiry cables entinecting the gold
district of Cape Nome with the Headquar-
ters at St Michnel, and also connecting
St Michael with Unalaklik, which & to
be the terminus of the land line up the
Yukon, have been completed and huve
[I:LII aced the Depurtment Commanrder at St
ichoel i direct communication with
Cape Nome.

These submarine cables, involving in
the agpregate nedrly two hundted miles,
were constructed by an American manmus-
facturer, and were Lid, equipped, and
operated by American engmeers

The military forts to be connected, with
the approximate distances, are shown in
the following table:

g " - i;; z
U
Fort Bglwat', . oo & £ = g = =
mrﬂnEII---- e O | B X 23
Fort Yakow.,. Gin s g B B -
Rampart ..., Bra Do 3z o & E =
Fort Gililon, . g2 555 g0 30 00 =
SE Michoe]. . 1,400 1040 gm0 Bio Goo W
g NOE (L1000 1350 1000 joon T0 o
By & recent temporary Arringement

with the Cinadian ' authorities this tele-
ph system will be enabled to reach the
%mltﬂd States over the line now being
constructed by the  Canadian Govern-
ment Tu.l‘uﬂ'rl Atlm and  Ouesnelle—i
distance of ahaut nine handred miles,

A PACIFIC CAHRLE

Im order to hind together the local land
telegraph svstems which have been out-
lined above, these svstems should be i-
rectly conmected at an early date with
the United States, First in this colo-
nial sysiem, comes the proposed trans-
Pacific Cable, compecting California with
the Hawaitan Iif:mds thence to Midway
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Island, thence to the 1sland of Guam, and
from there to the Istand of Luzon.

A cable system from Vancouver via
the Alentian Islands to Japan and the
Philippines has long been proposed, amd
his many points, commercial and techni-
cal, in s iavor as a tmnsPacithc route.
The true solution is ' thought 1o be the
early construction of hoth of these trans-
Facific cable limes, therehy furmshing,
first, a direct connection to the Alaskan
systemn; and by = Iater extension to the
Philippines a duplicate route for the pro-
tection of the more southern line via
Hawam A short cable from Sithka to
Valdez would be one means of perfeet-
ing o junction with the Alaska Lind svs-
fEm,

The recenmt acquisition by the Unite
States of the island of Tuotuila, and the
construction - Pago Pago Hurbor of
a coaling station, mal-:ﬂ it desirable to
join this advanced American station in the
southwestern Pacific to the Hawaiian Isl-
ands by submarine calile.

This can lmh1j* be most readily m:—
complished onnechng it directly
Fijt, a E:tatmn r.m the Britich-Pacific cahlt

o

To further complete this proposed colo-
izl telegraph svstemn, it will be necessary
to comnect the island of Portn Rico by
syibmmrine cable 1o the United States, atid,
although of greater length, a Hne direct
trom New York o Porto Rico 1s sup-
gested as offering many advantages. The
shortest hiie is not always the most arl-
vantageous.  For instance, Haiti is con-
nected direct to New York City, instea)
of 'to the coast of Flonda, which wonld
be moch mearer, and Hl:tn'ﬂudu 15 CO-
nected direct with Halifax, for the sole
object of exclusive British coritrol tanider
all circumastances.

ESTIMATED COST OQF PROPOSED
COLONIAL TELEGRAPH SYSTEM.

CANMLES 1IN THE PASIFLE,
Trans-Pacific cable, San Franciseo

vis Hawaliam  Tslands, Midway
Island, and f.ﬂimj of Cmtamm 1o
Laerm ... .. e L1512 o0, 000

SusmarINg CapLes =

Inter-island commtimbcation fur the

Hawalian groop ...-. S150,000
Tu cn-mplctu the Tner-lsland tebes
ayatemn of the Philippines. . 250,000
Fn-r ..-Etu_h telegraph avatem, as al-
rendy authortzed by Congress ... 450,000
To extend the Alasks telegraph ays-
e and 0 connect ® to the
Linited Statea by direct caliles,
and also for further u:l:nsiun LG
the Philippines wia the Aleutian
[alande, providi a irafc
trans-Facific mu:l-g Lo th:lll.glui
.[lt““ P sS iesE B FESEFEE Inlmm
For cable connections with Tatuila
aind  eonling statlon =t Pago
Pago Harbor .o ciaaiis sed e e 250,000
CAMES IN THE ATLANTIC
Direct cable from the coist of the
Undted - States s the u.!u.l.'rrj of
Porto RICO .ooviisiseamidinaaas Ti500,000
Mol vounccea ks e s+ OODN00
Estimated cost of LEHPIJ:-':d futh-
izt o BN Ty | [P o e an s o D0, 00,000
Relative cost of two enterprises. .. ..... 1mB

This estimate, which is pecessarily a
very general one, due to the great fluetua-
tions in the price of materials, the inex-
perience of American manufacturers, etc.,
sliows that with an expenditure of $25,-
Oocyo00, or perhaps 530,000,000 at most,
the United States can have a telegraph sy=-
tem connecting all her possessions, and
placing each part of such possessions in
direct conmection with the United States
by the best and most efficient means of
communication known.

For the expense of three or foor first-
clngs battleships, the United States can
provide herseli with the most powerful
means known for extemlmg and presery-
ing her commercial influence and for the
speedy pacification and civilization of the
people who have recently come ander her
contraol, and can séctire a sirategic ad-
vantage—military, naval, and political—
which is pecessary to her position as 4
warldl power.

Submarine cahles are now established
for colonial, political, and diplomatic rea-
sons, us really ns for their purely com
miercial purposes, Nor 15 actual state nf
war of the countrv itself the only fear;
witness the present plight of France due
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to the Transvaal War; owing to the fact
that the cablés to South Africa are under
the control of England, and the establish-
ment by her of a war censorship, France
is absolutely dependent upon England not
only for news from the Transvaal, but
also for communication with her own
colony of Madagascar, and her South Af-
rica possessions, The importance of this
subject has led ber Colonial Commission
to recomimend réecently the immediite con-
%IIH{'LEEH _-u:-li ﬁﬂn&mﬁﬂ cabiles, joinin

rance wil . Madaggecar, an
Tenkan, the latter conne with the
Danish company’s cahbles. [ndeed, the
plan ultimately involves an estimated ex-
penditure of S25.000,000 and includss a
complete colonial cable system.

THE MILITARY CONTROL OF SUB-
MARINE CAHLES IN TIME OF WAR

The Internatiomal Convention for the
Protection of Submarine Cables, which
met at Pans in 1884, made no provision
defining the rights and immunities of
cable property. m tune of war.

In addmtion to ingorporating an article
in the convention stipulating that this
convention shall in no wise affect the lib-
erty of belligerents, Lord Lyons, the Brit-
ish delegate, submitted the following
declaration at the moment of signing the
comvention : * Her Majesty’s Government
understands Article XV in this sense,
that in time of war, a belligerent, a signa-
tory of the convention, shall be free to act
in regard to submarine cables, as if the
comvention did pot exist,”

M. Id Crben, in the name of the
Belgian ernment, also submitted the
following declaration |

“The Belgian Government, through
is delepates to the conference, has main-
tained LIIE:M lhi:n‘:mfwﬂjlﬂh}u has no effect
Hpon rights o rent powers.
T{hmh: rights: would be neither more or
iezz extensive after the s re than
they are now. The mention inserted in
Article XV, although ahsolutely useless
in the opinion of the Belgian Govern-

telegraphic

ment; woauld not, however, justify a refus-
altﬁn-itﬁ 1‘t t}ﬂttillnite jﬁia 'ﬁ’l}m the ex-
pediency of which is indisputdble.”

Before the Spanish-American War
there were few examples of done
to submarine cables by belligerente

As has been pointed out, Artiele XV
of the Convention of Paris, of 1884, for
the Protection of Submarine Cables, sub-
seribed to by twenty-six nations, specifi-
cally states that " The stipulations of this
convention shall in no wise affect the lib-
E:rht:}’ of belligerents.” In consequence,
the question as to what, if any, s
tection was to he :a.m:-:mh:::l Whmmmpm;
cables in time of war, remained theoret-
ical until the Spanish-American War of
1508, when 3 practicul rule of action was
outhined by General A, W, Greely, Chief
Ejlfml Oﬂicr of the United States Amiy,

'pon’ the declaration of war, General
Crreely, upon whom by law devalved the
operation of militery telepraph lines and
cables, was called into the national cour-
eil for liis opmion as to the line of action
best caleulated fo subserve the legitimate
rights of commerce and industry, while
conserving the militiry interests of the
United States. He took the view that, in-
asmuch as postal communications were
forbidden between belligerents, prolubi-
tive orders should be issued against such
cofrespondence as  might
benefit the public enemy, painting out that
telegrams; by their secrecy and rapidity,

vee mili results much more m-
and injunious: than are possible
the use of the mail.

General Greely adyvised that cahle op-
crations should continue over the in-
ternational cahles between Havana and
Flonda, of course under strict military
censorship, and his firm stand preventedd
any interruptions of this cable system.
By his orders Captain R. E, Thompson,
E-l%_ltﬂf Corps, United States Army, took
mihtary possesston of the Key West fele-
graph on: April 23, 1808, and g
the cables so that Jacksenville could no
longer work with Havana, Domestic and
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buginess messages in open text were al-
Jowed to be sent and received from Ha-
vana, hut only under strict military con-
sorship. Similar action was taken at
Havana by the Governor-General of Cuba,
who established a rigid Spanish military
censorship, so that all messages were sub-
ject to double sérutiny.

By his instructions (General Greely
recogmized the extstence of five ¢lasses of
caliles:

First: Those of which the termini are
i the enemy's country ; for imstance, the
Cuba Submarine Cable svstem along the
sotith coast of Cuba.

Second : Cables winch directly connect
countnies nt war, 5o that each belligerent
controls one end of cible: for instanece,
that of the International Cceanmic Tele-
%ﬂij‘ﬂt Company between Florida and

Javana.

Third: Where ane end of the cable is
in the enemy’s country and the other in
neutral terntory ;. for instance, the West
Indin and Panama cablés extending
through Ciba 16 Porto Rico, and thence
10 Samt Thomas:

Fourth: Where a cable extends from
the coast of an offensive belbgerent to a
peutral country contiguons to the terri-
tory of the defensive belligerent; for in-
stance, the Hinti Cable from New York
City to Haiti, where there 1s direct cable
connection with the Island of Cuba.

Fifth: Cablez having one termings it
the terntory of the offensive helligerent
and the other in neutral regions remote
from the scene of hostility ; tor instance,
the Atlantic cables comnecting the United
Stutes with Europe.

To cables of the first class, whether the
property of the defending enemy or a
nentral corporation, was applied the sim-
ple and well-known rule that they are sub-
ject to the vicissitudes of war, and that

ing ir::h use fanwaI; purp:-iul they are
woper objects of offensive military op-
}:rfﬁdn? 'lTIu: gi;:r?: i!-ﬂ-‘liﬂ-% mt:i :ﬂh: offi-
cers of the Si orps
these cabiles. whether :EI::.- were ]_Il.iﬂ in

SusmariNe CABLES 0

the high sea or along the immedote
coakt, as Hable to seizure and total de-
straction,

Cahles of the second closs were egsily
dealt with.  The cables between Key West
and Havana' were taken possession of,
militarily, by Spain in Coba and by the
American Army in Key West. Messages
going and coming were subjected to the
most rigid military censorship at both
ends of ’ﬁiu: cable. Omnly messages in plain
text bearmg upon business and social suab-
jects were permitted, and where any sus-
picion existed as to the lovalty of the
senider were either refused or not sent
Exceptional cpher messages. were per-
mitted as a matter of courtesy-and fover
to selected diplomatic representatives of
niettral nations.

The cables of the third class were
viewed as contruband of war; but it was
alen recognized that their liability to de-
struction depended In a measure on the
locality of the cable. General Greely
recogmized as unsettled and of doubtin
expediency the right of any bellipérent to
ratse from the hottom and destroy on the
high sea a nentral cable, merely on the
ground that-such cable Ianded in a hostile
conntry, He, however, applied a more
rigid rule to such portions of cables, cable
huots, mstroments, ete., a8 were located
within the territorinl jurisdiction of the
enemy. This rule was hased on the prin-
ciple that such ¢able property, whether be-
longing to an enemy or to neutrild carpara-
tions, 13 not only subject to the vicissi-
tudes of war, but, hl:in_g contraband of
war, is a legitimate object of military
operations, In aceordance with this view
his orders to Colonel fames Allen, Signal
Corps, charged him to use his utmost of-
foris to cut off the south coast of Cuba
any cahle that could be grappled and
picked up, either within a maring
of the coast, or within range of Spamish
batteries.

In Cunba and Porto Rico, during the
Spanish-Americart War, certain neutral
cable stations of this class fell within the
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of the Army of the United States,
n sach cases the ofbdinle of the neatral
cable compamies were given a choiog of
action. They could abandon their proper-
tv to the vicissitudes of war, or accepting
the force majeure, were allowed to trans-
avt business under strict milithry censor-
eftp.  Even duting the siege of Santiago
the orders pernutted the French Tele-
eraphic Cahle Company o accept hisi-
ness for Santiago de Cuba withim the
Spanish lines, every such message, how-
ever, to be wviséd by the military censor,

The fourth class of cables were seized
by the military forces of the United
>mtes and operated onder strict military
censorship,. Code and cipher messages
were absolutely refused save for the ay-
thorized government agents anid certain
excepted diplomatic representatives, the
latter ax a matter of courtesy,

Cables of the filth clnss were placed
under a military censorship, Of these,
there were six svstoms comprizsing sepa-
rate cables. Most of these telegraph
cables were only constructively seized,
General Greely taking the respansibility
of mtrpsting the direct censorship. of
messages, under the general supervision
of an officer of the Signal Corps, to
the respective superintendents, men of
high character, whose good faith was
gusranteed by the companics whose in-
terests they {ikewise puarded. The in-
terests of the United States were thus
sulmerved while the privacy of the affairs
of the companies was conserveil. The
responsible officials gave a written pledee
to ohzerve such roles as might be filed
by the Chief Signn] Officer with the com-
panies, These rules prohibited all mes-
sapes to and fromm Spain, and also certain
other classes which were deemed preju-
dicial to the mlitary intervets of the
United States. In cases of doubt, mes-
sages of the latter charncter were ex-
amined and wiséd by the military censor.,

The events of the Spanish-American
War brought to attention the whole sub-
ject of the legal rights of cable property

e
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and thue control of the same under varving
and complex conditions in time of war,
In the absence of definite international
law upon the many points involvet], the
United States was forced to take the -
tiative and use this powerful military
weapon for the henefit of the ciuse of the
Uimited Stites, while at the same time
respecting and subserving the nghts of
nentrills with an equity and fairness which
has alwavs charncterized the nctions of
this LGovermment when possible.

In the West Indian cables, us well ns
in the cable connecting the Philippines
with Asia, the cable question was always
a' paramount one, und the United States
finds herself now confronted with legn)
questions, growing oul of actions neces
sary in time of war. Since submarine
cahles have become such a dominant in-
fuence in time of war, and singe the cases
which may naturally arice are often com-
plex and mvolved, it is clear that a further
mternational calile conlerence 15 a neces-
sty of the near future, by which a more
idefinite anternational understanding: of
methods of procedure in time of war may
be attmned, This joternational confer-
ence coild rly comsider other inter-
national cable matters, which the great
advance n submarine telegraphy  has
mle important.  Among these may be
mentioned the construction and authorizn-
tinn of a uniform international cable code,
for the economical and efficient communi-
cation bhetweéen differemt paris of the

world in any of the principal languages
now authorzed by the internptional tele-

graph riles.

THE CABLE EQUIPMENT OF A FLEET,

It scems clear from the history of the
Spanish-Amenican  War that provisions
must be made for laying, picking up, cut-
tmg, and operating submarine cables in
time of war. From the outbreak of this
wir everv dttertion was given to' the
problem of isolating the island of Cuba
frinn Spam '
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The specinl fting oot of the Adrg
with calie wnces, &8 well as spare
cable, the work of the 54 Lowis in cut-
ting citbles, the tions of the Marble-
head, Nosholdle, and Windom at Cien-
fuepas, and of the Mangroie, are too well
knvwn to' be repeated here. It will be
more valvable to endeavor to draw the
correct conclusion from these operations,
arul thereliv makie proper. provision for the
-::_-.'ﬂfmiml of similar operitions 0 time
of war.

It appears that the ing for deep-
sca cables in the high seas in time of war,
without an accurate chart of the location
of the cable, ig a difhenlt and very donhit-
ful operntion; also that submarine cahles
must in general be interrupted near their
landing places; where their exact location
catl be determined with certainty. From
the experience of the Spanish- American

War, operations of this kind are extrere—

Iy dangerous, as the cable landing will be
protected and defended by the enemy.
Supply of spare cable and suitable in-
strumients for working the same mital be
available with every naval flect—in order

to supply the necessary communications:

with the shore, in case of the landing of
either a codpernting army, or of tempo-
rary forces from the ships.  Cable-gships
engaged in either laying, cutting, or re-
arringg cable near the shore, must either
be provided with their own means of de-
fence, or else convoved by war-ships,
These facts make it clear that a new
type of naval ship 1s to make its appear-
atice as 3 necessary adjunet to every naval
flect., Just as the naval ir-ship, such
as the Fuloan, has been found usefnl and
necessary, =0 will the new cable cruiser
be an essential part of the navy of the
near future. It s oot intended here to
enter-into the question of the proper de-
sign of such ships, but it would seem
that a specially designed cable-ship, with
comparatively large coal capacity and
high speed, and an armament of the
ghter cruiser class, making her capable
of defending herself and protecting her

smill-boat parties, would be best adapted
Tor the purpose.  She st oy a mods
erate supply of spare aible and machin-
éry for laying and picling up cable, as
well as instruments for testing and op-
erating a cable, and the necessary bhuovs,
suitable, if necessary, for budving the
cable, and operating the ship as a fioating
ﬂ:thum' . It is umnecessary to state,

i her persommel must be specially
trained in the highly technical duties re-
quired, and from actual practice in all the
operations necessary, be made ready for
the performance of their duties efficiently
under the conditions of war.

Although these naval cahle cruisers in
time of peace could bhe profitably cme-
ployed in muimtaining and repairing both
cables belonging exclusively to the gov-
ernment, and those subsidized by the gov-
ernment, urkler suitable armngements,
vet, ot the outbreak of war they should be
absolutely and exclusively under the con-
trol of the povernment. It may he said
at present that no modern Heet 15 com-
plete without a cable-ship, especially
adapted for cable operations in time of
war.

Sinee subimarine cables are so impos-
tant a factor in pational defence, they
should be protected both at their shore
landings and on the high seas by military
and naval force. |

In this connection it would seem advis-
able in case of government cables, or of
cables subsidized by the goveroment, to
keep the exact route of important cables
a secret, and prevent the poblication of
maps for general distribution, showing
their exact location in the s, | he
location of the shore ends, however, is

certaimn 10 be known.

A cable landing, for the future, should
partake of the character of a fort, and be
provided with unte means for pre-
venting an enemy from locating and de-
stroving the cable within the marine
league, or, until 1t has reached deep
sta. where its accurate locatiom is not
known,
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The sea 15 usually considered as the
great international highway, belonging
equally to all nations; this, however, i3
no | true.  The real political bound-
aries of states are no longer defined and
restricted by the land, but involve such

artioms of the high seas as a nation can,

v her commercial and naval vessels, and
her submarine cables, reach out and se-
cure, In this t sea division, which is
w0 surely taking place, probably there are
no better puides to boundaries than the
submiarine cable net-works which lic in its
great depthe.  Since ench in general uses
the shortest path between two points; the
general commercial smling lines are also
the peneral direction of cable lines.

The Ulnited States will be wise 1if, in
the great Paahc where she has such pam-
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miount natural advantages; both for com-
merce and for mantime strength, she pur-
sitea A broad, vi ns, and even lavish
* cable policy,” We should be ahleat the
earfiest date to manufacture upon Améri-
can soil cables of the first class;
be able to lay, maintuin, and repair them
in time of peace or war by ships flying
the American flag, and be prepared to
adequately protect them upon the high
seas, and at their Tanding places by mils-
tary and naval foree.

The cable question i= one of the most
important of the present hour, tnigue in
tirat American commerce, diplomacy;, and
sen-power—in  fact the most cient
means of advancing and zecuring the
bencfits of civilization itself—happily con-
spire in demanding its eatly solution,

THE INDIAN TRIBES OF SOUTHERN PATA-
GONIA, TIERRA DEL FUEGO, AND
THE ADJOINING ISLANDS

By J. B. Harcuer

Camegie Maseum, 1Mimsberg

record some ohservabions made by

the writer among the Indian tribes
of Southern South America, during the
three vears of exploration conducted by
him in that region in behali of Princeton
Umiversity. The country occupied by the
people under disenssion embraces that
part of South Amench lving beyond the
fortyv-sixth parallel of south latitnde, in-
cluding the mainland and the adjoining
istands as far south as Cape Hom. The
people living m this repion belong to' four
distinet tnibes, each i iting a certain
limited area and differing from the others
in language, customs, physical develop-
ment, and especially in the activities nec-

IT 15 the purpose of this paper to

essary 1o, amd the miechanical applinnces
eenployed in, the gaining of a livelthood.

Jwing to the natural barriers to soeial
or commercial intercourse, presented by
the topography of the region, commumi-
cation between the different tnbes is now
and always has been extremely limited,
This long: period of comparative isolation
bas, with one exception, permitted each
tribe to remum practically uninfiuenced
by the others, and has doubtless contrib-
uted to produce those linguistic and socio-
logic featires at present so distinctive of
each.

Commencing with the munland we
shall first consider the Tehnelehes, that
so-called race of gants, made famous
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by the exaggerated accounts of themn
bronght home by the earliest travellers
from Magellan's time to the bepmning of
the present century. Of splendid phy-
sique, they are abundantly able to with-
stari] the rigorous climate of the bleak,
treelese plaing of Easterm Patagomnin,
where they live and fAnd ample suste-
manee and wholesome employment in the
gorsmt and ¢apture of the gupnuco and
rhen; both of which are extremely abum-
dant throughout the entire extent of this
FeAInn,

As a people, though not the race of
giants they were commonly reported to
he by most early writers; the Tehuelches
are, nevertheless, decidedly above the
averagre size.. (Of the three bundred
Tehoeiches living between the Santa Cruz
River and the Strait of Magellan, |
should place the dverage height of the
men ot not less than five lfv;&lft et}r:wﬂ
mches, with an average weight of one
hundred and seventy-five pounds.  While
the fully grown women (those above
twenty-four years of age) 1 should esti-
mate at five feet seven inches, and of an
average weight of but little, if any, short
of that of the men. This lack of dis
parity between the phivsical development
of the sexes is paralleled also in therr
mental development. Tt 35 noteworthy,
amul is due very largely to the divizion of
libor among them, The labor necéssary
for the support of the familv is more
equmlly divided befween hushand  and
wife, among the Telmelches, than is com-
mon with the Indibn trbes of North
America.

That these [ndians are muscular and
well proportioned, 18 seen by a glance at
the illustrations accompanying this paper.
There is & tendency to obesity rather than
angularity. Conscious of their physical
strength, like most persons of great
physique even among the more civilized
natioms, they exhibit & kindly manner and
gentle disposition.  Accastomed to the
iree life of the plains, and living in the
midst of an abundince of those animuls

that for centurics have supplied all their
simple wants, they display that homely
hospitality 8o characteristic of well-fed
and well-clothed savage and semi-oivil-
1ize(l people 1n sparsely settled countries.
The frank, open countenange of the
Tehuelche at once allayvs woy uneasiness
and establishes a feelme of confidence n
the miml of the solitary traveller who, in
the course of his lonely wandenngs
throughout Patagoma may, by chance or
necessity, be thrown among them.

The Tehuelches were formerly 2 con-

siderably mare numerous le than at
present, though it is hardly ible that
they at amy time nimbe more  thun

5000, It 5 doubtiul if there are maore
than five hundred of them remumining in
all Patagomia, and this small oumber is
heing rapidly reducerd by diseases intro-
duced among them through contact with
the wintes. That they are not a prolific
people is strikingly evidenced by the small
number of children common to pure-bred
Tehuelche families. In cases where hoth
parents were of pure Tehuelche stock, 1
do not remember to lave séen tnore than
three children in :mf; e fnmil:.-;dr'hilt
one or two were much more generally the
number, and frequently there were {":m'l.i
lies with no children. On the other hamnd
in those families where a Tehurlche
woman was mairried to 4 husband of
Spanish, French, or Portnguese descent,
such unjons were, as a rule, ordinanly
productive of offspring, there being fre-
i1LIl:l1=t1jr gix or seven children to the fam-
v,

ireanms are quite nnkoown gimonge the
southern Tehuelches. They rely entrely
upon their skall with the bolas, atded by
their horses and dogs, for the capture of
the guanaco and rhea, from wlich they
derive not only their chief sustenance, but
also the sking emploved in the construe.
tion of their clothing, bedding, and tents
or toldos. Formerly they used the bow
and arrow, but with the miroduction of
the horse at the advent of the Spaniard,
the bola entirely supplanted the bow amd
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arrow, and at present the latter weapon
is no longer seen among them.

The ges wrought upon the Te-
huelches by the advent of the horse, 152
subject well worthy of the atfention of
the anthropologist. To this professional
capacity 1 lay no claim, hut T wish to men-
tion some observations made by mvself
hearing directly upon this subject. Not
only was the advent of the horse the de-
termining factor in supplanting the bow
and arrow by the bola among these Ind-
ians, but the mtroduction ot that ussful
amimal prodoced  other most decided
changes in the life and habits of the
Tehmelehes, Prior to the introduction of
the harse they were dependent upon the
bow and arrow not only for securing their
foad and clothing, but also for protécting
themaelves [rom the more oomerous gl
warlike Indmans who mbabied the coun-
try to the morth, and with whom they
were constantly &t war, Gréatly ot
numbered by a dendly enemy and de-
prived of any rapid means of escape if
attacked by a superior foree, their fayorite
camping plices were then chosen with ref-
crence 1o concvalment and defence, quite
as moch as, or even more than, for ther
convenience to maturel food supplies. In
thisse pre-equine davs, if I may use the
term, the Tehuelche was wont to select
for his encampment a secluded place m
the hottom of sume deep basalt cafion,
gl jacent to a stream or small :-:pt‘iﬂg1 or
if Hving on eme of the larger nvers, the
encamptnent would be situsted not in a
congpictons place m the bottom of the
valley, convenient to an abundance of
erass-and water, as nt present, but wioald
he hidden away in some bhend of the
stream or placed high HJ} among the
débris of basaltic rocks that encumber
the slopes of most of the more important
streams of the Patagonian plame In
cuch positions theirr low, hox-like toidos,
made of guanaco skins of a dull brown
color, would not be easilv detected,

Many such old comping places may
now be seen, strewn with pieces of hiroken
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pottery, worn out and discarded stone
scrapers, stone chippmngs, arrow points,
drilis, mortars, etc. A site of one of these
old-time Indian villages | examined very
carefully. The bottom of the cafion
Bears unmistalable evidence of having
been longr nsed as a favorite camp-
iltg groumd of the Tehuelches: The

S0l over a considerable mrea s literally

filled and covered with stone chippings,
scrapers, broken potiery, broken and
charred fragments of bones of mammals,

birds and fzhes, the latter taken trom the

stream which still flows between the vil-

lage site and the high hiuff beyond.

At this place 1 picked up about two
hundred arrow points and drills, most of
them imperfect, but did not find a single
bola. Is it mot possible that the introdue-
tion of the horse brought about the aboli-
tion of the bow and arrow and the adop-
tion of the bola as a weapon of ofence
amd delence? The bola, cotsidering the
limit of its effective range, and the time
necessarily consimed in attaining & suffi-
cient impetas before discharging it, cer-
tminly does not appear to he especially
well adapted for the capture, by a man oo
foot, of amimals possessed of such speed
and endurance as are the maca and
rhen, Whether the bola was in use among
these Indians prior to the advent of the
horse, can perhaps never be definitely de-
termuinied, but there can be little doubt i
as an yonplement for the capture of game,
it camé into far more generil use after the
intraduction of the horse, when it
gradually to displace the how and arrow,
finally resulting in the total disappearance
of the hatter weapon. Throughout my
travels in Patagonia 1 was struck by the
almost total absence of bola stones about
the old willage sites; where arrow points

were as a rule found in wnusual abun-
dance. The place just referred to was
evidently long occapied as a favorite en-
campment. “That it has been long aban-
doned i3 evident from the fact that
over considerable areas implement-hear-

ing strita are buried beneath several foet
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aof meolign doft materials Moreover, th The coming af th b} LR EE AR ! LTV Lr the
locality & ope absolutely unfitter] as a  Tebueiches has resulted m the disap
camping place for the present Lodians, §e- pearmnee of sl ofther mmpdledments than

b

Channel Indians of the West Coast and Western Part of Stair of
Viagellan.,

cofripamied ax each band invariahly s In thie bow amd arrow ~cattered about the
severad hundred horses, thus necessitating old village sites até humerous preces aof
the selection of a stte near abundant graz broken pottery, thoungh the manufacture

i lnnds, of pollery is now a lost art with the
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Tehuelctes, Upon examination of many
of the more perfect of these earthen ves-
sels, it was found that they were punct-
ured with a series of small holes in the
botiom, and that the surface of the mn-
terior, over the bittom and a considerable
portion of the sides also, was hlackened
and charred, thus bearing unmistakable
evidence of Iaving been subjected to the
continued action of fire. It occurred to
me that such ecarthen vessels were used
for econveving fire from one encampment
to another when on the march, Upon in-
qni? I was pleased to hear thia
confirmed by an aged Tehuelche woman
who remembered distinctly that m her
childhood fire was frequently transported
with them when on the march,

The Tehuelches find their chied em-
plovment in htnting the guanaco pnd rhea
or Sooth American ostrich. The region
inhabited by them extends northward
from the Strait of Magellan along the
western border of that part of the country
cecupied by the prosperous Patagonian
sheep farmers, and which lies adjacent to
the Atlantic coast. This sheep-farming
district extends westward from the coast
for an average distance of about thirty
miles, Between this thirty-mile strip anil
the Andes is the home of the Tehuelche.
{f the habitable portions of the earth's
suriace, it is perhaps the most sparsely set-
tled of ull. Notwithstanding its natural re-
stntrees, over thoasands of square miles are
entirely uninhabited. For the most part,
it is indesd tively barren, ak in
the lava beds of the central intetior regon,
but to the westward over the lower &
af the Andes and in the valleys entering
the mountains, there are exceeidingly for-
tile reginns, capable of suppaorting con-
siderable populations, but at present quite
unoccupied by either Indians or Euoro-
peans Lhe writer, together with Mr. O.
A, Peterson, spent five mornths of travel
during the summer of 18g6-g7 in the
country lving between the sources of the
Santa Cruz and Desire Rivers without
enconntering either whites or natives,
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The Tehuelche 15 and always has been
a plainsman, His methods and the im-
plements employed by lum in the chase
are designed for a level open coumtry,
and are not adapted to rough, mountain-
onk, or wooded districts,  Greatly reduced
in numbers he finds the area stll left 1o
him in his natural habitat more than am-
ﬁh to supply his simple wants and satisiy

is inherent, nomadic disposition. Left
to himsdlf, his necessities are few and
easily supphed, for nature in Patagonia is
exceedingly Imvish in fumishing those
amimals that provide Him with every do-
mestic necessity.  Give to the Tehuelche
his horse, dogs, and bolas, and destroy all
other animal life indigenous to the region
save only the guanaco, and he would con-
tinue to exist, experiencing little incon-
vinishce.

The guanaco is to his existence the
one important and indispensable anjmal,
From its flesh he derives his chief and for
long periods only sustenance, while from
it skin his industrions wife constructs the
family (oldo and makes with admirable
sldll and patience their ample clothing and
bedding, fitting and sewing the parts with
the micety and proficiency of a skilled
seanistress,. A wooden or bone aw] used
as i delicate punch is her needle, and the
sinew taken from the loin of the same an:-
mal her thread. From this same beast he
likewise obtafnsthe sinew for the Tight but
exceedingly stromg thongs of his bolas.

Put the guanicos are in no danger of
extinction. They roam in thousands over
the Patagonian plains. 5o abundant are
they that in travelling across the country
it Is scarcely possible to pass ont of sight
of them. Contrary to the general ruole
with undomesticated animals; the goana-
cos nbabiting settled regions are tar less
timid than those of unsettled distnets, In
that region along the coast eccupied by
the sheep farmers; they exist in great
numbers, are exceedingly tame, and are
a source of considerable anmo to the
herdsmen, who nevertheless suffer them
to o unmolested.
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Bevond the seitloments the guanacos
are more difficult of approach, and in the
Cordillera they are éxceedingly wary, as
15 also the rhea or so-called ostrich. This
is the more utﬁhil:f; and difficult of ex-
planation sinee the deer in the same moun-
tainous region seem absolutely fearless
and prompted by curiosity rather than
fear when approached. Umn several occa-
s1ons, when in need of meat while travel-
ling throngh the Sonthern Andes, we lo-
cated a band of deer and walked directly
op to within twenty or thirty feet of them
before shooting. Neither the report of
the rifle nor the death-strugeles of their
comprnion arcoused in them any apparent
fecling of uncasiness. The surviving
members of the band stood about at a dis-
tance Of only a few feet, laking notes as
it were, while we were engaped in skin-
nmig and dressing the carcass of their
fallen comrade, often g &0 near
that we would be compelled to suspend
operations and urge the spectators to re-
move Lo a more respectful distance.

THE ONAS OF THE FUEGIAN PLAINS.

Closely resembling the Tehuelches anl
evidently derived from the same original
stick, are the Onas, iulmhililnﬁ the plains
and timbered regions of central, northern,
and eastern Tiermm del Fuego, Like the
Tehuelches they are of splendid physique
anid live entirely by the chase. They arg
L-H-s-mtiallg; a plains people amd only ocea-
siopally frequent the coast.  Their island
having been separated from the mainland
for a remote perind of time, they have
been practically cut off from all ohmnmu-
mcation with their relatives om the north-
erm shores of the enstern stretches of the
Stroat, and nyve thus developed a lan-
puage quite distinct from that of the
Tehuelelies, while many of their customs
and arts differ matenally from those of
the lutter.  Not being a maritime people,
they have been' unable to import the horse
from the mainland, so that the Onas of to-
day are in much the sune condition as
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were the Uehuelches of the mainland prior
o the introduction of the horse. With
the Onas the bow and arrow is still the
one ndi le weppon for offence aml
defence, while bolas and horses arc quite
unknown among them.

Owing to the extremely advantageons
nature of their lands for sheep-farming
purptses and the comsequent aggressive-
ness of the Fuegilan sheep-grower of the
present daw, the tribe is being rapidly
decimnated, and their ﬂtiﬂfﬂun%n the no
distant future seems inevitnble. Alrendy
their natural habitat is entirely occupied
by Europeans, and they have beent driven
back mto less favorable districts where
food is scarce and obtained with difficnlty,
Naturally a state of constant warfare ex-

ists which will inevitably lead to the ex-

termination of the Onae

ITHE CHANNEL INDIANS

Between the eastern and western coasts
of Patagoma and Tierra del Fuego there

_are extreme clinutic and physiographic

differences. The treeless, semi-arid, and
level plains of the cast coast, with bot few
indentations, are replaced on the west by
an intricate series of islands; peninsolas,
capes, and promontories, separated by a
Iabyrinth of inlets, bavs, soinwls, amd
channels, surrounded by one of the most
mcturesue and rmigged mountain systems
to be seen anywhere on the carth's surface.
These mountnins serve a8 a barrier to the
southwesterly winds that prevail here,
and clfectnally deprive them, during the
passage over their summits, of most of
this maoisture with which they have booome
charged on their long journey adross the
Southern Pacific, s precipitatiom 18
constantly taking place, and the sorfuce
15 perpetunlly drenched with maoistore,
thereby producing a vegetable growth,
which at low altitudes, even in the fatitude
of the sooth and west eoasts of Tierra del
Fuego, rivals in profusion and luxuriance
that of the Tropics. It contrasts strik-
ingly with the castern plains and tiver val-
leys, which are destitute of trees or forests
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and where the annual precipitation is just
sufficient to support a }-:w EFEIle- of short
but succulent grasses, with occasional
clamps of low, soubby, and usually
thtny bushes, characteristic features of
seri-and regions.

The natives of the Pacific coast differ
from those 6f the Atlantic quite as much
as do the climate, vegetation, and hysio-
grapiuc features. The natrves of the west
coast, while belonging to at least two dis-
tinct tribes, may he very appropriately
denominated, collectively, as Channel
Indigns. All their activities cluster about
the coast. They live on and about the
shores of the inland waters of the
Fuégian Archipelago aod the west ooast
of Patagonia, never venturing inland for
more than a few miles. They are eqsen-
tially a mmritime people, deriving ther
chief and almost only sustenance from the
sra, They are smal]l in stature and m-
ferior in physique to the Tehuelches amd
Onas. of the hagunim and Foegian
plainsg, and their origin has undoubtedly
been quite distinct from that of the latter
tribes.

For housés they usually erect exceed-
ingly primitive structures formed of inter-
woven or piled-npbranches of trees, which
would seem, even to most semi-civilized
peoples, quite inefficient protection from
the storms thiat almost constantly prevail
here. They find their chief occupation m
collecting shell-fish, in fshing, and n
hunting the fur-zcal and sea-otters, From
the skins they make their scanty clothing,
while the flesh and hlubber serve them as
aliditional food.

The chief food of the Channel Tndians
is the shell-fish that live in great abun-
danee in the waters of this coast. When
the supply of shell-hsh of any particular
cove which may have been selécted ns a
camping-place by a party of these Indians
hecomes reduced, they place their few do-
mestic necessaries in their cances and
procecd by waler to o néew encampment
where food 15 sbundant. In this manner

they move about from place to place in
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order 0 procure sufficient food.  They
eat theit food either raw or slightly
rogsted on fires that are kept constantly
burning on # few sods placed in the bot-
toms of their canoes. They are not en-
tirely cammivorous, frequently varying
their diet by the addition of a few species
of edible fungi that grow on the beech-
trecs of the adjacent forests.

Their canoes are fashioned of large
slabs of bark supported by numerous ribs
of wood amd sewed together with thin
strips of whalebone. Sometimes they wuse,
instead of bark, thin slabs of wood hewn
out with great patience. Une or two in-
stances of true dupouts have been re-
ported among the Yahgans inhabiting the
castern portion of the south coast of
Tierta del F and the islands about
Cape Homn. Their harpoons and spears
are almpst always of bone

The Channel Indians are of two distinct
tribes, differing in page, though for
the most part quite similar in their mode
of life and in the arts employed by them
in the gaining of a hvelihood. The more
numerotiz and more wirlike and power-
ful of these tribes are known as the Alac-
ulafis, They occupy all the west coast of
the mainland together with the adjacent
islands, the western stretches of the Strait
of Magellan, southern and westem Tierra
del Fuego as far cast as Beagle Channel,
and the islands Iving to the southwest.
The remaining south coast of Tierra del
Fuego anid the adjoining islands as® far
south as Cape Horn are the home of the
Yahgans, formerly the most poweriul of
all the Indian tribes of this region, bt
now nearly exterminated by the combined
attacks of the Onas and Alaculofis, aided
by diseases, chiefly pulmonsry, introduced
among them throogh the mistaken kind-
nesses of over-zealous missionaries, them-
selves exceedingly deficient in the first
principles of hygene.

The Yahgans are doubtless only a rem-
nant of a4 once powerful people that in-
hahbited the region now occupied by the
Alaculoffs. Thev have been crowded into
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narrower and sarrower lints until finally
reduced to their present territory. That
they have long dwelt in their presenmt
habatat 15 evidenced hy the numerons
shell-heaps that have been accumulated
abionnt the more favorable camping places
along the bavs amd inletz of this coast.
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These shell-beaps or  kitchen-miildens
have been observed attaining to o height
of twelve or fifteen feet and to more than
one hundred feet in length. The time
conswmed i the accumulation of such
quantitics of shells indicates for them a
considerable antiguity.

LOCATION OF THE BOUNDARY BETWEEN
NICARAGUA AND COSTA RICA

By Awrnour P. Davis, Cuier HyproGraruer, Istusiax CaxaL
CoMMiIsstioN

HE promise which the condtroe-
tion of a woater-way gEives of
mereased developiient and com-

merchi importance to the Central Amen-
can republics, has been a source of con-
sitlerable jealousy between Nicaragun ani
Costa Rica, and tntil recently there wis
comtinnal dspute over the honndary line
between these republics, cachi heing amx-
oS to pteserve anid incredse its berri-
torial antyrests an proximity to the pro-
posed canal route.  Hoth states had been
wrouaght up by vears of [riltless negotiz-
tions to o state Of readimess for war o
defence of what they considered their
rigins.  In fact, war bad achally been
declared by Nicaragua on November as,
1857, when, through the mediation of
the Republic of Salvador, a final efort
to avert it wis made.  Another conven-
tion was held and a definite treaty wos
concluded hetween the fwo republics in
April, 1838, Article 2 of wiﬁrL rins as
tallows -

*The dividhing line of the two republies,
starting  from the northem ses, shall
commence from the extremity of Castills
Paint, at the mouth of the Rio San Joan
af Nicaragua, smil shall continue its course
along the right marem of sand tiver won
point 3 English miles distant from the

Castillo Viejo, meastired from the ex-
terior fortiheations of said castle to the
pomt indicated. From there a curve will
start, the comire of which shall be said

wiorks, and shall preserve a distance of 3

English miles from it throughoot its de-
veloptnent, terominating at 4 point which
shall be 2 miles distant from the bank
of the river, upstream from the castle,
From there the Ene shall continue in the
direction of the S-EIEI-EE River, which emp-
ties it Lake Nicaragua, following: a
course almost 2 miles distant from the
right margin of the Rio San Juan, with
s crteumyvolutions, to its ofigm at the
lake, and of the night margin of the lake
itself to the said Sapoa River, where this
hine, parallel to ﬂi{'lp muarging, will termi-
pmite.  From the potnt of intergection with
the Sapoa River, which, from what has
been 2aid, should e 2 miles distant {rom
the Like, & right astroncmical line shall be
drawn to the central point of Salinas Bay,
in the southern =ea, where the demarch-
tion of the tervitory of the two républics
shall terminate.”

This boturlary was for many vears tn-
surveved, and after the trealy of 1858 a
change occurred in the remmen oi the
San Juan, by which the mamn portion of
its waters, mstead of Gowing to the =ea
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al San Juan del None, as fonmerly, fol-
lowed another conrse to the acean, known
as the! Colorado River, while the lower
San Juan, which was formerly the main
stream, beciine a subordmate  distribu-
tary. This led to a new dispute, Nicarn-
gun chuming that the main stream, or
Colotado River, was the true boundary,
and calling i queshon m gencral the
validity of the provisions of the treaty of
1828 This dispute was sulymiited to the
arbitraton of Fressdent Cleveland, who
miade an award on March 22, 15888, de-
claring the treaty (o be valid, and the old
or San Juan River to be the line. This
decision was accepted by both republics,
aml at thelr request an umpire wis ap-
painted by Pressdent Cleveland to docide
doubtinl points during the survey of the
boundury line, General E. P. Alexaniler,
of North Carolinn, was appointed to fil]
ting positice, and the boundary line has
recently been surveyed.

During the progress of this survey sev-
eril interesting points of difference arose
between the rfepresentatives of Nica
and Costa Rica, which were decided by
the arbitrator to the satisfaction of both
partics.  The first point, and a very impor-
tant one, related to the point of beginning,
cilled in the treaty * Punia de Castilla”
The lower San Juan, after separating
irom the Colomado, flows toward Grey-
town for a considerahble distance and then
sends o small distnbotary to the ocean
ealled the Tauro, The main river reaches
the Caribbean. near Grevtown, through
twor monthis with an msutar delta between
thiem.

Nicarapua claimed that the mouth of
the Taure should be constdered as the
maouth of the San Juan, and that the point
of beginming was at the nght bank ot the
mowth of this distrilmtary, but there
ceemis to have been little basis Jor this
clitim.

Costa Rica claimed as the starting point
thie western extremity of the deltaie 15i-
and, the base of this claim béing that this
was the right bank of the mouth of the

main San Juan and that it had been called
Punta de Castilla by three authorities
cited, one of themn being a prominent
Nicar politician, Mr. . A. Gamea:

The arbitrator pointed out, however,
that a large array of anthority, mncluding
nearly all public maps; called this Punta
Arenns, and that if suchan i nnt oon-
cession had been made by Nicaragua the
represeatatives of Costa Rica would cer-
tninly have insisted upon mentioning the
mume * Punta Aremas ™ in the treaty, and
simitlarly, if the Tauro had been intended,
the representative of Nicaragua would
certaindy have insisted npon the mnsertion
of that name; but peither of these names
occur in the treaty. The point which was
the extremity of the headland of Punta
de Castilla in 1858 has now long been
swept over by the Caribhean Sea, and so
many changes have oocurred in the shore
ontline that it 1= not now possible to lo-
cate the exact spot.  The arbittator there
fore decided that " wnder these circom-
stanees it best fulhls the demands of the
treaty and of Presidernt Cleveland's award
to adopt what is properly the Headland
of to-day; or the northwestern extremity
OfF whit seems to be the solild Iand on the
east side of Harbour Head Lagoon; and
the nitial line of the boundary to run as
follows, to-wit:

* Its direction shall be due northeast
and sauthwest, across the hank of sand,
from the Cintbbean Sea into the waters of
Harhour Heud Lagoon,

“ 1t shall pass, at its nearest point, three
bumddred (300} feet on the northwest side
from the small hut now standing in that
vicinity. |

“Omn reaching the waters of Harbour
Head Lapoon the Boundary Lime shall
tornl to the lett, of south-ecastward, and
shall follow the water’s edge around the
Harhaur, until it reaches the river proper
by the first channel met.

“Up this chanoel, and up the niver
proper, the line shall cantinne to ascend
ae drrected 10 the Treaty,”

The next point of difference was that
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with to l.ht: ch: of the river, Nica-
should be the edge
at high WIIIH and Costa Rica claiming
the at low water, Both clnims were
mrruleﬂ that of Nicara including
a portion of the river large areas of
lnnd eovered with vegelation submerged
at extreme high -urntrr. and Costa Rica's
including within her territory numerous
islands which were con to the land
by sand-bars, exposed at extreme low
water, As the nver was referred 1o
the treaty always as a navigable stream,
General Alexander decided the line to be
that indicated by the surface of the water
at the lowest navigable stage of the river,
which is rather above the average height,
the lower river being searcely navigable
at mean stages.
The survey followed this line on the
right bank of the niver to a point three
English miles below the Castillo Viejo.
Here the line left the river, the point be-
ing: marked by a lorge concrete monu-
ment. From here, owing to the dense
tropical jungle, the line was not actually
run, but points the line were located
on streams, and at other places which
were accessible either by boat or by Lind,
and foot of the line from Castillo
to the Pacific is located by a compromise
of the engincers,
Another important point of difference
was with rtgnr-:l to the defimtion of the

simt the right margin of Lake
c:-Epm * Theargument :md award of
Gme M-nmnde.r are as follows:

¥ Under the influence of ramy seasons
of about seven months, and dry seasons of
about five, the level of Lake Nicaragua
iz in constant Auctuation. We shall have
to discuss five different stages.

“15t. Extreme high water; the level
reached only in years of maximum fain-
fall, or some extraordinary conditions,

“and, Mean high water; the average
high level of average years,

% grd. Mean low water;
low level of average years.

“ ath. Extreme low water; the lowest

the: average
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level reached in vears of minimium rain-

fall, or other extraordinary conditions.
“cth, Mean water; the average be-

iween mean high water and mean low

whler.,
* The argument presented to me in be-
half of Nicaragua clnims that the level to

be adopted in this case should be the first
level named, to-wit: extreme High water.
It ar that this line and this line alone
15 the true limit of what the argument calls
the ' bed of the lake' Costa Rica claims
the adoption of the third level, to-wit:
mean low water, This is d prin-
cipally upon two grounds: Tirst, it is
shown by a preat number of legal deci-
sions that, 1n most states, all water boun-
daries are invarably held to run at either
extremeé or mean low water. Second, it
is claimed that, m case of any doubt,
Costa Rica 15 entitled to its benehits, as
f’ht is conceding territory geographically
EE'E

‘T will begin with Costa Rica's Hrst
argument. The eqguity of adopting a low
water line in the case of all water houn-
daries is readily admitted, even though in-
stances of contrary practice exist,

“ Between all permanent lands and
permanent waters usnally runs a strip of
land, sometimes dry and sometimes sub-
merged.  We may call it, for short, semi-

rec. Its value for  piT-
poses 15 much diminished by its liabality
to overflow, hui u an adjunct to the per-
manent land, it possesses, often, very
great value. Tf the owner of the perma-
nent land can fence across the semi-sub-
me he may save fencing his entire
water front. He also can utilize what-
ever agricultural value may be in the semi-
sithmerged land in dry scasons. Both of
these wvalues wonld be destroyved and
wasted if the ownerships were conferred
upon the owner of the water. Therefore
equity always, and luw generally, confers
it upon the owner of the permanent land.
“I recognized and followerd this prin-
ciple in my award, No. 3, where | held
that the hclum:iaru' line tollowing the right
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bank of the San Juan Kiver, below Castillo,
follows the lowest water miark of a mavig-
able stage of river. And, if now the lake
shore were itself to be the boundary of
Costa Rica, T would not hesitate to declare
that the i'1|:'!|'i:|Ir—:-.|1:1_Fl'I11‘r£.:1"|:| land went with
the permanent fand and carried her limits
at least to the mean low-water line.

“But this case £ not one of a water
boundary; nor 15 it At all simiiar; or ° on
all fours * with one, for none ol the &guin
ties ahove sct forth have any application.
It 15 a case of rare angd sSmguir oocur-
rence and without precedent, withm my
inowledge. A water line 15 in question,
bitt- not as a boundarv. It 15 only to
furnish starting points whenee to meas-
ure off a certain strip of termitory.  Clear-
iy the case stands alone, and must be goy-
ermed stnctly by the instrument under
which it has dansen. That is the treaty of
1858 : and s language 15 as follows:

“*Thence the hne shall continue tow-
ardz the nver Sapoa, which discharges
into the Lake of Nicaragma, following a
cotirse which is distant alwavs two miles
from the right bank of the river San Juass,
with 1ts stouosities, up to its ongimn at the
take, and from the right bank of the lake
itself, up to the said river Sapoa. where
this- line parallel to the sawdl banks will
ferminate.

“ The prmmciples uwpon which the lan-
guage and intent af treaties are to be in-
terpreted are well set forth in the Cosia
Rica argoment by many guotations from
eminent anthors. All concur that words
are 1o be taken as far as possible in their
first amid simplest meanings—"n  their
matural ind obvious sense, accordinge to
the general use of the same words — in
the natural and reasonable sense of the
terms —' in the usual sense, and, not in
any extraordmary or umused occupation.’

“ We must suppose that the language
of the treaty above quoted suggested to
ite framers some very defimte picture ol
the lake with its banks, and of the two-
mile strip of terntory. [f, evidently,
eeeiiied to them all sb simple and abviogs
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thit no further woltds were Decessary.
Let us first call up pictures of the lake,
al different levels, and see which seemis
the most patural, obvions and reasomiie

* The very efiort to call up a picture of
the lake, at either extreme high water
or extreme low water, seems (o me imme-
cimtely 1o rule both of these levels oot ol

A. P. Dawvis, Chiet Hydrographer,
lsthmuan Canal Commission.

further consideration. Hoth scem un-
el conditions, amd [ most believe
that, had either been imtended, additional
details would have been given

“Nexty i the mwean low water mark
the first, most obvious and natural picture
called up by the expression, * the hank of
the lake? " It seoms to me decidedly not
Dhuring about eleven months of the vear
this line 15 submerged, invisthle and in-
accessible. It seetns rather a technical
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line than a oatural one.  The idea of &
bank is of water limited by dry land with
somé elements of In-:ftumnmw nbhout it
Even during the brief period when the
line is uncovered, the idea of it is sugges-
tive far more of mud and aquatic growths
than of dry land and forest growths.

" To my mind, the natural, stmple anil
ohvious idea of the bank of a Take, in this

chimate, 15 ted only by the line of
mican high water. Here we would first
fined ptnum:u:m: ground every I:T-n}- of

an average year, Here an abserver, dur-
ing every dnmial rounil of ordinary sea-
soms; wonld see the water advance to his
very feet and then recede, as if some
power hod drawn the line and said to the
waters, * hitherto shalt thou come hut no
{urther,” Here the struggle between for-
est growths and agquatic vegetation be-
gins to change the landscape.  Ilere lines
of driit, 111:: flotsam and jetsam of the
waves maturally supgest ﬂl-l! limmits of the
‘bed of the lake . . .

" Without doubt, then, T conclisde that
mean-high-water mrk  determines  the
shore of the lnke; and it now remamns 1o
desigmate that Jevel, and how it shall he
Tonnid.

" Several surveys of the proposed Nica-
rapuan Canal ronte, beside that of Com-
mander Lull above gooted, have been
made within the last fifty vearm. Each
found a certain mean high level of the
lake, and it mught seem-a simple solution
to take an average of them all, But, as
cach adopted its own bench-mark on the
geean, amd ran its own line of levels to
the lake, I lave no means of bringing their
hgures th n common standard, It seems
heet, therefore, 1o adopt the figures of that
ont wlhich s at onee the latest and maost
thorough, which has eénjoved the beneht
of all of the inpvestigations of all of jts
predecessors, anid whose benclhi-marks on
the lake ure known and can be referred ti
That 15 the suryev, still in progress, ander
the directinn of the United States Canal
Commissions,  Tts resalts hive not vet

been made public, but, by the courtesy of

Kear- "ulnural I. G Walker, Presulent of
the Emunﬂmum,, I am informed of the
int a letter dated July 1o, 1800, from which

| quote :

“*1In reply | am cubling vou to-day, as
follows: * Alescindér, Greytown, Six;’
the six m-:-nmn,l, as per your fetter, T06,0
as mean high level of lake. This eleva-
tion of 106.0 i8; to the best of our lkknowl-
edge (Mr. Eavis; our hydrographer), the
mean  high water for a number of
years., . .

“*The hlghr.st level of the Inke in 1808
was 106.7, last of November., The aleva-
tion of our bench mark on inshare end of
bodler at San Carlos is 1 137 o

1A complete copy of this lutter will be
handed you, and aiso bluc-prints of the
maps made by the 'I:ummiﬂiun of the
lower end of the lake, which may facili-
tate your work.'

* As this Commission is the highest ex-
isting: authority, I adopt its g, and
ANTONIICE 1TV award as follows;

*The shore line of Lake Ni
at the level of 10600 {eet, by the bench
marks of the United States Nicaragia
Canal Commission, shall be taken as the
bank of said lake referred to in the treaty
of 1858

The location of the ling around the
southern margin of the lake was the most
difficult part of the whole survey. The
country here 14 a vast morass, densely
covered with tropical vegetation, even the
sluggish streams being mostly choked
with nquatic plants. The high water line
wias defined as 106 feet, while the level
of the lake at the trme of the survey was
about o2, It became necessary, there-
tore, to determing an elevation four feet
higher, which was usually several miles
irom the water's edge.

By means of levelling, it was ascer-
tnilned that the swamps had a mean slope
townrd the lakes of about one fogt per
mile, and this was made the basis of most
of the agreements. A few points on
streams were located, the area of Nica-

ragua's two-mile zone was caleulated, and
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the boundary was defined by long tan-
gents, including the proper arca.

On reaching the Sapoa River a monu-
ment was erected, aml a broken line to
salinas Bay was run, the bonndary of the
baty st=eli was surveved, and the island
was located,

The last important point decided by
General Alexander was perhaps the knot-
uest of all. It was the dehimtion of the
centre of Salinas Bay, and the decision
was both just and ingeoious.  The re-
muris of the Arbiter are as follows:

* The Bay of Salinas was carelully sor-
veyed and mapped by officers of the
Limited States Navy in 1885, and a map
of the same is Fuh]islleﬂ in the United
Stmtes Naval Hydrographic office, No.
teexs.  Trhave adopted this map, with the
congent of both commissions, as correctly
representing the puthne of the Bay, In
shupe it is a curved pocket, starting eanst
and bending southwatrd, about five miles
long, amd about one-half of thit 1o aver-
agre wilth.  Its outline a little resembles
the rounded lmandle or butt of a pistol,
with some irregalar projections and in-
dentaticme

It is dessred to find the mathermatical
centre of this figure, closed by the straight
line joining the headlands of the Pay,

* “The mathematical centre of an wregrit-
lar figure 18 the mid-position of its area.
All mechamical centres, such ac the centre
of gravity or of equilibrinm, e, in which
the action of any Toree 18 concerned, st
be excludod from eonsideration,

“This will readily appear 11 we con-
gitler for a moment the case of a bay in
the shape of a crescent, The centre of
gravity of its figure wonld net fall wpon
the water of the hay at all, but apon the
prormontory of land embraced bw the wa-
ter, This, of conrse, could nof e com-
silered as the centre of the hay,

“ Neither iz any general mathematical
process applicable, such as that of the
method of Least Squares, This method
will find the ceéntres of any proup of ran-
dom spots, but were they disposed in cres-
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cent form, the centre would be, not amon
them, but within the convex space whi
ﬁH:I}' riiafly surround,

‘ (%:mr methods must therefore be de-
vised for finding the mid-position of ir-

lar and restricted areas, and man

might be su ted, more or less -
cahle to different figures, But it will be
sitfficient here to indicate only the method
which [ have adopted as best suited to the
figure in hand, possessing, as this does,
something of a curyed or crescent shape.

*1 have supposed & vessel to enter the
Bay from the ocean, at a point mdwiy be-
tween its headlands, and to sail a course
as nearly as possible equidistant between

the o ite shores, on the right and left,
until it has penetrated to the remotest
point of the Bay.

“This course, being carefully plotted
upon the map, although curved, maoy be
taken as the long axis of the Bay.

At right angles to it, al different
points, I have drawn straight lines reach-
mmg acrosd the Bay from shore to shore,
amd, by use of a planimeter, I have de-
termined the position of such a lime which
will exactly divide the whole area of the
Hay into equal parts. This line may be
taken as the corresponding short aas of
the Bay, and its intersection with the long
axis will be the cetitre of the Bay.

THE
HE route ior the Nicaragaa Canal
as projected by the present Isth-
mian | Commmussion is shown
on the ying map. It gener-

secompan

ally follows the course of the San Juan
River for ote hundred miles fromn the
Caribbean Sea to Lake Nicaragua aboat
onte hundred and five feet above it, then
it traverses the lake for a distance of sev-
enty miles to the mouth of the Rio Las
Lajas, and after following the valley of
that stream for a short distance, orogses
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“When at that point, a line drawn
across the bow of the supposed vessel,
icular to her course, would have
ane-half of the waters of the Bay . m front
of it and one-half behind it
* Having carefully located the point in
this manner, I have determned trom the
scale of the map, its distance from the
stummit point of the small island in the
Bay, whose latitude and longitude are
gven tpon the map as follciws:

Latitude, 11" 03" 10"
Longitude, 85° 43" 38"

“It proves to he 37 eeconde to the
northward and 14 seconds to the east-
ward of this point.

“ I therefore fix the position of the cen-
tre of Salinas Bay to be:

Latitude, 11° 03" 47" North.
Longitude, 85" 43" 24" West.

“Toward this point the houndary line
must un, from its meeting with the Sapoa
River, unless the two Commisstons can
agree upon 4 line with natural land-
marks."

All the Arhiter's decisions wers ami-
cably received by both Republics, the
questions m dispute are settled, and the
boundary marked with sufficient accu-
racy for many vears to come,

NICARAGUA CANAL

the contmental divide, forty-four feet
above the lake, and descends the valley of
the Rio Grande to Brito, seventeen miles
from Lake Nicaragua

The canal as-proposed will have a mean
depth at Jow water of thirty-Hve feet and
a4 bottorn width of one hondred amd fifty
feet. This width is for the stramriht sec-
tions: on curves with a radios of less than
12,000 feet the wudth @5 mereased at the
rate of one foot for each two bundred feat:
thus a curve with a radius of 6,000 fect
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will have a width of one hundred and
cighty feet.

Starting from the Atlantic terminus the
canal may be deseribed s consisting of
thrée stages: first, a period of ascent for
a distance of fifty miles from Grevtown
till it enters the San Juan at a point about
twid miles above the mouth of the San
arlos River. This stage must be exca-
vated. Second, a period of one hundred
and twentv miles of high level, the level

<9

Second. The excavation of the canal
prism in the swamp sections between
Greytown and the Florida Lagoon.

Third, The heavy cutting nenr Boca
San Carlos and at Tamboreito.

Fourth. The construction of the large
chivtn at or near Boca San Carlos in' con-
m*(:t_inn.wi'ﬂlﬂ]e regilaticn of the summit
leve

Fifth. The Locks,

Some fifty years ago there was a

S warat o lan
R - ST

S— ' .

l.

Map Showing Route of Nicaragua Canal as Proposed by lsthmian
Canal Commission,

of Lake Nicaragua, secured by means of
an inpnense masonry dam which will ex-
tend the level of the lake fifty miles down
the San Juan, This stage consists of im-
proved river and lake channels, Third,
a period of descent from the lake level to
the Pacific through the continenital divide,
This stage, seventeen miles, must also be
excavated.

The salient engineering problems con-
nected with the Nicaragua Canal project
as outlined by the Commisson are as fol-
lows:

First, The construction of harbors at
the termim of the canal.

pood harbor &t Greytown, the east-
ern termines of the canal, with thirty
feet of water at the anchorage and
about the same depth in the entrance.
The entrance to this harbor where it then
existed, has been obliterated and the har-
bor itself 15 now a lagoon almost entively
enclosed, of restricted area, with only
about half the depth of water in it that
formeriy existed. Vessels for Greytown
are now compelled to anchor in the offing
and discharge their cargoes on lighters
which are taken into the lagoon across a
bar having a depth of less than six feet of
water, As the prevailing trade winds are
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strong and blow almost directly on this
part of the canal, the construction of i
sarbor ot this ferminus hecomes necessary
i the ecarly stages ol the work as well as
tor use aiter the canal is cotnpleted,

if 18 prrOpe =] to comstruct, l":'-' CXCIRV -
ticnt, o harbor of suffcient area to accom-
miodiate vessels using the dcanal. The en
ranee wonld bave a minmmom depth of
thirty-five feet and 3 th of
tve hmndred peet, puarced by two jettics
springing rom the shore line near [lar-
bt e

lacstlodl Wi

| hete jettics are to |
ol Joose stome to o height of s
mcan hHigh tude, the hearhing to be com-
i small anil the outer portion of
nit easily moved by the
waves, |t is pot expectedd, however, that
the construction of the

torm the eniranee

L} '
e an exctensiof of the jetties or dredes-

:|'1l_._l T |||'|r]=

o g i

aree sinfe
.'.IIIil." I|I|I|| all:"l..'.l
Dredgning will also
15 nEniemnee may e

DSl v TR

[he western terminus of the canal will
be near Brio Here, as at | Greviowns,
there 18 no hathor, atl an artificial one
must be constructed. The same general
engincering principles will goide m its
construction,  The wiidth and depth of the

emtrance will e the sam he sanil
moaverment on the western coast, however,
15 shipht as compared with that m the
"|I':'5r|-!|_1' g |I|'l'_'-.:'-'.'-.'| I-: L

winads b thiz sile are ot=<hore, amd de
strichive storms seldom visit this part of
the coast. [he cost of maintenance of the
lrarbor on the west stde will therefore e
||"-!- ||Ii|'|' ||!-£' --|: PO O .

| LLE= '|'.:-|'I|Z|!IL:

1
Ciist swhe

o6 the
Al aFeviown

Lor & part of the distance hebweon
Lreytown and the Flovida Lagoon the
canal lme passes over swampy
where the material is (oo &oft to support
the embankments necessary to keep ot
the floods cand to i
titm the capmad lovel iselt.  Profecting em
lnkments are therefore to be
over these se
ate to be located as bar as practicable on
the firmm land cotnposing the neighboring
Fiells I places
el wheh
depth.  Waterwavs are provided on the
embankment linek to dispose of Hooid
water in the protected areas.

AL two places near the Hoca San Carlos
darm site heavy cutting 18 encountered, the
maximum depth for short distances being

LA

of the San It

fmisITiIerT ||

RERT)IC [ ese emmibanlanents

Il_rll_—-.

Illu'l'.'l_'l|l_'1-.l ...Jll."'
15 soit to a4 consuderable
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two hundred aod elphtéen and one hin-
drécd and seventy fect I-'|.'-|:_I-'|_‘|-I"|.|| * Tt
the deepest cut of all 15 at Tomborcito,
about twenty-six miles from
Here the i'IL_il pround north of the canal
approaches so cloge to the river that a
cut through it becomes imperative, The
ridge 18 narrow, however, the width at the
top being only a few feet and at the Jevel
of the water in the canal less than three
thousand feet, but the extreme depth of
"hf_ cut 15 two hundred and nmeteen feet.
The borings show that it is :n::-lrh' 3]! hard
rock. The less héavy cuts wi ]-E 1t
firm ground, but the exact ¢ 51nm-.h rof the
materinl cannot be stated until the borings
now in progress have been completed.
The most difbvnlt engineering work n
connection with the Nicarapua (Cannl
projoct 15 the constructiom of a dam across
the San Juan River to hold back the
waters of the lake and enable its level o
be regulated. Tt 13 of great importance

'Irl:"-"'l'-'-!r

INICARAGUA

Canat 1

that this iam should be located above the
month of the San Carlos River,
intter discharges at times as muchas 100
oo cubie feet of wiler per secomd, carry-
.I1_J,_. L1 .I i 1t 'T1'|_ it -|II1.|1I,._I1'Ir} -|_|._ L_all_ll

Lake Nic -|r.|.f_r|11. .'-'lllr'h Torms a part of
the sttt ]1_'-"! alwat ane hoandred
ridles fong and fe ::‘.1 flve milies wide, and
1= distant only ahout twelve to thirty miles
from the Pacific. Originally it was an
arm of the Pacifie Oeean, but the shifting
of the conbmental divide cut 1t off from
the sea.  The lake dizcharges through the
San JTuan River into the Caribbean Sea
near revtown For the upper halt of
u contrse the San Toan winds through
nilly country.  Neither 1t nor any of 1ts
tribmtaries 1 thiz sechon carries much
sediment, and a slack water navigation by
means of Jocks and dams 1= pructicable
But half way down its course the San
Junn River receives the waters of the San
which carry greal quaniipies of

as the
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sind and thos render the San Juan use-
less for the purposes of a canal beyvond
their junction. The canal route, there-
fore, 15 compelled here to leave the San
Juan, which ean no Innﬁur be of =ervice,
and find to the sea an independent way.
Lake Nicaragua can furnish an unlim-
jted y of water to the canal. Tt is be-
lieved t 1t varies i its level as muach
as thirteen feet. Such an extreme fluc-
tiuation occurs, however, only at relatively
remote intervals, This Auctuation will be
reduced by the construction of the dam in
the San Juan River just above the San
Carlos, whose waters cannot be used be-
cause of the load of sediment they carry.
To reach the summit level from the Ag-
lantic side five locks will be constructed,
the first having a lift of thirty-six and one-
half feet and the other four a uniform Lift
of eighteen and one-half feet, except the
lock at the summit, the lift of which will
vary with the level -l:uf the Inke. The locks
will be seven hundred and forty feet long
by eighty feet wide in the clear, with a
depth of thirty-five feet over the miter-sill.
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From the Pacific side the summit will be
reached by four locks of vuniform hit of
twenty-eight and one-half feet. It is as-
sumed that the mean level of the two
oceans 15 about the same. The mean
range ot tides on the east 1s about one foot
and that on the west side about eight feet.

The following table gives the distances
an the Nicarngua route:

Number of miles of canal proper..... 67.33
Number of miles of river improved... 27.00
Number of miles not requiring im-
provement . 17.26
Number of miles of lake channel 300
fect wide ..... AR g 22:1%
"'11.1:mh-:|: of miles of lake not mqu}.n:l:l;
FOYEMENnt & ... . T4
H of miles of harbors nul:ll en-
ITANEEY 10 SOMB . oiioccassasossasss 1.0%8
Total number of miles from ocean to
dcean, mweasured from the G-fathom
o - S — . 180,53

Time Decessary o EEI-_I:.I Thr:rn.g‘!;"rlht
canal, 31 honrs

_ The Isthmian Commission believe that

it would take ten years to construct the

canal, and that the cost would be at least

THE TSANGPO

By James Mascarene Huasarp

HE Tsangpos i3 in several re-

spects the most remarkable river

in the world, It i the highest
of all navigable streams, flowmg for
neariy a thousand miles at an Elﬂaﬂun
of from 11,000 feet to T4.000 feet. Dur-
ing the greater part of its course jle
current is slugerish, but for a hundred
miles or more the mighty river, in its
descent to the coast plain, runs with the
speed of a mountain-torrent. Though
one of the larpest of Central Asian
streams, it has never been followed from
its source to its mouth, and ontil recent-
Iv it was doubtiul of which of two well-
known rivers it was the head-waters.

The attempts to solve its mysteries have
beer attended with an almost un

leled heroism, endurance, steadfastness,
and self-sacrifice. Faor the principal ex-
plorers of the Tsanppo have been ani-
mated, not as those who sought the
iountain-springs of the Nile, by the hope
of the world’s applause at their success
—that was demed them—but for a sm-
]:Ilt daily wage and the consciousness of

valty to dutv.

The physical history of the Tsangpo
is briefly this: It rses in the extreme
southwestern corner of Tibet, close to
the sources of the Ganges, the Indus,
and its great affluent, the Sutlej, at a
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height of nearly 15,000 fect, Receiving
the drainage of the slopes of the Hima-
layas and of a lirtle-known Tibetan
range running parallel with thege moun-
tains, it soon beécomes 3 siream wide
and decp enough to be navigable.
There i= 4 considerdable boat trafhc aupon
it, at an elevation but little below the
summit of At Blanc, Tt fows due east
for some eight hundred miles, receivan
numerpus large trbutanes from bot
south and north, and when nepr Lhasa
it s, at low. water, nearly a third of a
mile wide and twenty feet deep; in Hood,
two nriles wide and of unknown depth.
In Jongitude o4° 5 it makes s shar
bend to the south, and passes throug
the Himalavas in o course known only
to the sav who dwell upon its pre-
cipitous ,

When last seen by an n:'xlﬂur:r it is
at & height of from eight to eleven thou-
sanid Tect, Dut when it emerges in Assgm
it 12 only four hundred feet above sea-
level, From tlus pont it pursues its
slngeish wav for another eight hundred
miles as the Brahmapuira to the Ganges
and the Bay of Bengal. There has been
4 long controversy, inta the details’ of
which 1t 15 not necessary o enter, as to
whether the Trawadi or the Bralhma-
potra is the continuation of the Tsangpo.
I'hough there has been as yet no direct
evidence—the Inst expedient of throw-
ing I marked logs in Tibet having
fatled—the general consensis of scien-
tific opinion is in faver of the Brahma-
putra. andd the latest English garxetteer
deseribes it under this name.

It is hardly to be expected that pure
science will be much benefited by the
lifting of the veil which hangz aver this
part of the river's course. But there
can he little doubt that it hides scenes
of mapgnmibcent beauty and prandeur
which will theill the expectant world,
and give it new and nobler conceptions
of the sublimitvy of natore.

The imagimation fmils to grasp the
reality, as there 1= no other instance on
earth of a large river dropping cight

thousand feet in one hundred and fifty
miles, plunging with the mad rush of 2
mountam-brook hemmed in by ranges
whose peaks are from thirteen to twenty-
two thousand feel in height. The native
iestimony 3 eonclusive as o the exist-
epice of ot ledst one awe-inspiring il
hefore Tibetan tervitory is leit. A sci-
entific jourmil® published, a lew years
ago, a copy of a picture of them b

a native Tibetan artist who lived in
their vicinity. It shows them enveloped
m clouds of mist amd spray, and the
cliffs are covered by sub-tropical vegeta-
tion. The local lamas reinte to the awe-
struck pilerim that amid the thundering
water stands a king-devil, placed there
under a spell by the lamas, and, when the
river 18 low, the faithful can see his
fipure looming dimly through the fall-
ing wilers;

It has not been from the lack of the
spirit, of adventure, or becatse of the
natural difficulties presented by the
region—grent though they doubtless are
—that no white man has solved the
mystery of this part of the river's course.
Ita attempted ascent from the plains of
Assam has been absolotely prohibited
hatherto by the Indian Government an
the entirely reasonable ground that
there is almost a certainty that the ex-
plorer would be killed by the savage
Mishmis, who are fntolerably jealous of
the presence of a stramger o their coun-
try. This would necessitate & punitive
expedition costly in treasure and in life
—an evil by no means commensumte
with the gain of having satisfied what is,
after all, pure curiosity. The Tibetan
officials alzn, while preventing so far as
they are able any white men Em‘n enter-
ing Tibet, for some unknown reason
farbid Tibetans even to attempt to de-
seend  the river bevond  their own
frontier.

The Tzan has been explored, hiow-
ever, with %ﬁg exception of thia one
hundred and ffty miles, notwithstand-

* Geographical Tournal, vol 5 p 258
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g the opposition of the Tibetans and
the difficulties presented by the highest
mouttain region i the world, though
not by white men. At any time within
the last thirty-five years the trans- Hima-
Livin traveller imdght have met a cara-
vim of Tibetan and Indian traders with
their pack-laden sheep climbing or de-
scending some steep mountain-pass, or
crossing the Taangpo on rafts.  Walk-
ing humbly with the servants and siaves,
for t0 walk is a mark of servitude with
those people, there would be an Indian
with tea-bowl and prayer-barrel sus-
pended at his girdle, counting his rosary
ay he walked, differing in nothing a
arently from his companions except in
is more intelligent face and the greater
interest with which he noted everything
about him. DBut open his prayver-barrel,
which he piously twirls when he comes
to some particularly danperouzs spot,
and there will be found in it, instead of
the scroll with the Buddhist VT,
*Om mani padmi hom,” notes of the
joumey after the boundary was crossed,
aobservations with sextant and compaes,
and a simple roote-survey showing the
length of ecach day’s march, the relative
position of the prominent peaks, the
course of the sfreams, and their approxi-
muite  breadth and depth. Examine
closely hes r 7. and one would dis-
cover to his surprise that, instead of the
arthodox ane hundred and eight beads,
there were only a hundred, and that he
dropped one at every hundred steps,
which were uniformly two and a half feet
lomg. If he were watched carefally he
would be seen to steal from camp at
night, when all else were sleeping, if bit-
g wind, freemng cold, and driving
snow pernmt, with his box and ten-bowl.
Taking from beneath the false bottom of
his box a few instruments, and pouring
some quicksiiver into his tea-bowl for an
artificaal horizon, he makes an ohserva-
tion of some star, notes the condition of
barometer and thermometer, compares
his chronometer with his watch, and
then goes back to camp to write up his
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journal, and at length to sleep.  Years
aiter; the traveller might see this same
man at the Gret Trigonometrical Sur-
vey in Calentta reading to an English
officer his journal, explaining his obser-
vations and route-survey, and parmating
his adventures—in oné imstince these in-
cluded a seven vears' slavery in Tibet
He asks who he is; and is amazed fo
learn that be s only a school-master in
a little Himalavan village in the district
of Bumaon,

What is his reward for these vear-long
toils, sufferings, and dangers, this daily
rigsking his life in an attempt (o add to
the world's knowledge? A little piece of
land, possibly & small pension, and, while
he is able to serve—oblivion. But scon
the scientific journals will be full of ac-
counts of the wonderful journey of the
native Indian explorer, the great extent
and marvellous accuracy of his survey,
his pluck and endurance, his fertility of
resource, and, above all, his single-
hearted devotion to the cause of science.
If his services are publicly recognized by
some great Society, with the names of
world-rencwned explorers, we read
merely, © The Pundit emploved by Cap-
tain T. . Montgomerie—a gold wateh—
for his route-survey in Cireat Tibet” *

It was in 1861 thar the successful op-
positing of the Tibetans to the exploma-
tion of the trans-Tlimalavan region, by
Eunropeans, as well as the ract that Indinn
traders were permitted. to travel freely
throughout Tibet, suggested to an officer
connected with the Great Trigonometrical
Survey of India the expedient of employ-
ing tative surveyors,

The village school-master, Nain Singh,
who had been in the service of the broth-
ers Schlagintweit during their explora-
tions in Kashmir, was the first man to re-

* Royval Geographical Soci Year-Book.
1590, p. 208 1t should be wmid, however, that
in 1877 the patron’s medal was bestowed on
the Pundit Nain Singh—then Incapacitated for
further service. Two of aTE man-
tioned by nime Inm the list of recipients of

awWards
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ceive the necessary training for the work,
At the head-quarnters of the Survey he was
taught the use of the sextant, compsss,
eic, to recopmize all the stars, (o
walk with paces of uniform length, and
to make 3 simple route-survey. When
these thimgs had been sufficiently ac-
qmrf'd he was sent to explore the T sang-
inr- from its source to India, if possihle.

t wag 1863 before he succeédsd m r:j.'.hlh-
hshing hlﬂmr_if in Tibet as a trader desir-
ing 10 buy horses and at the same time,
as & pious Hoddhist, to do homage to the
Lhasa Lama.  His * imstrumentl! equip-
ment consisted of a large sextant, two box
sextants, prismatic and o1 COMpass,
themmometers for observing temperature
of dir and of boiling water, pocket chro-
nometer and common watch, with appa-
ratus, the latter reduced as mu.::h A% {108
sible.”  Adfter numerous adventures  he
finnlly reached Lhasa, where he had an
interyiew with the Grand Lama, whom he
described as a fair and handsome hoy of
about thirteen years of age, seated on a
throne six feet high, attended by two of
the highest priests; each holding a bundle
of p-uamd: thers. In this journcy he
was able 1o follow the course of the river
anly 1o the neighborhood of Lhasa, some
six hindred miles. Nor did he suceeed in
tracing it farther in a second journey
made seven years later—a jo M-
vrabie, however, from the fact that he

a5

ninde o route survey of 1,310 miles, 1,200
of which were through country never pre=
viously explored, dnd took four hundred
and ninetv-seven observations, During all
this time he was hnnwu to the scientific
world only as the “ pundit,” but the soi-
ferings of this last jourmey having <o af-
fected hus health as to compel him to give
up his conndéction with the Survey, his
name was disclosed. Fe has beén fol-
lowed by others;, among whom those
known as Pt—-—k D—m—g. annd K. P. have
accomplished the most in trans-Himo-
layan exploration, all men of like courage,
endurance, and ammated by a single-
minded devotion to their duty.  But none
have svuccecded, as vet, in tracing the
Tsangpo's course throngh the mountains
to Assam,
But there are indications of a

of feeling of the rulers of Tibet toward
the Indian Governnment which promises
free mtercourse between the two countries
in the not distant future. As the dendly
hiostility of the Mishmis to strangers pene-
tmhug therr mountain fastnesses his been
rely due to Tibetan influence, we may
Im in time to a similar change among
them to friendliness. If this shoold be the
case, we trust thut the man who lifts the
vell which shrouds this wondrous passage
of the river th:ﬂ-:ﬂlﬁgh the Himalavas ma
be one of that ¢ band, a native Indian

SUTVEYOT,



RECENT CONTRIBUTIONS TO OUR KNOWL-
EDGE OF THE EARTH’S SHAPE AND SIZE,
BY THE UNITED STATES COAST
AND GEODETIC SURVLY.

By C. A. Scuort

HE Survey has just published a

quarts volume containing an ac-

count of the transcontinental tn-
angulations and meastrements of an arc
of the parallel in latitude 397. It also has
ready Tor publication the manuseript giv-
ing the result of an oblique arc in the cast-
ern part of the United States. Both are
contributions of great length and among
the first of their land in America.

At first sight it might appear rather late
in the history of the Survey to bring out
results of the carth’s figure. Hut it
should be remembered that such measures
were not the prime object of the Survey
in its early stages of activity, but came
zhout in the natural course of continuous
development during nearly two-thirds of
n century. What was required was to
secure a series of geodetic measures con-
sistent within themselves and serving as 4
bend binding together the separate detail
surveys 80 as to form ultmately a sys-
tematic whole.  This requirement de-
manded the estahlishment of extended
primary triangulations not only along our
coasts, but aleo as a commecting ink wcross
the country from ocean to ocean, 1o sc-
cure uniformity of results, The growth
of these opetations depended of course
upon the immediate requirements of the
Survey for the production of harhor and
coast charts and was subject to the means
available from vear to year. .

Thus when I state that the first was
made between the years 1844 and I%E*
and the second between the years 1533
aticl 1808, 1 do not mean that it took fifty-
four and sixty-five years respectively to
complete the task. Indeed, wn either case

thiere were many yesrs of iutr:n;ufti-un_-i-
What these long ntervals signity amul
empliasize, iz, that the varlous opern-
tiong of the Sprvey were more urgent-
vy required in the production of prae-
tical resnits for immediate use and in
a measure &5 wid o pavigaoon.
For the more technical part of the work
the available knowledge of the earth's:
magmitude was sufficient for the cariy
needs. At the same time it was recog-
nized that the measurement of the earth
required the same means and methods
as that of an extended country, wix,
a net-work of primary trinngulations and
a number of astronomical determinations
for latitude, longitude, and azimuth of its
points. Ih time, therefore, sufficient ma-
terigl would acenmulate to direct special
attention to this, the highest feature of
geodesy. '

After the tmangulations had reached
hundreds of miles in extent, and the geo-
graphical positions had been determimed
by their development upon the surface ofa
spheroid representing the shape and size
of the earth, it became a matter of im-
ortance to see that the direct astronom-
L:p,i- measures for latitude and longritade
lept-in close accord with the correspond-
ing peodetic measures; thus it came about
that in [Pebruary, 1880, thé Survey
changed its first reference spheroid, that
of Bessel, for a more suitable ane, that of
Clarke of 18060,

When in 188 the United States, by
resolution of Congress, consented to be-
come a member of the International Geo-
detic Association for the measurement of
the earth, the subject of the measures of
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arcs came Into greater prominence, -gnd
thus the field work of the two arcs, then
fuirly under way, was accelerated ani
broughit to a close late in the year (805,
Before entering upon the detail of the
two arcs it may not be out of place to
state that in order to obtain a measure of
the dimensions of the earth, as repre-
sented by a spheroid, that is, by a surface
generated by the rotation of an ellipse
about 1ts minor axis, it is essential that we
should be in possession of at least two
arce or of an equivalent thereof. For
combinations of two arce of the meridian,
their mean latitndes should differ widely ;
the same is true for the combimation of
twio arcs of the parallel, We may also ob-
tain an arc of the meridian with one of the
parallel, but in every case the measures
ahould be of considerable extent. Arcs
of less than 5% (about 556 km., oOr 345
st, miles) would now be regarded as
short oncz. It has been stated that one
of our ates is an obligue arc, and as 1t
possessts a great range of latitude and
alen of longitude and i3 sypplied with a
larpe number of astronomic measures, it
i= of itself sufficient for the deduction of
values for the dimensions of the earth.
Furthermore, it may be remarked that for
anv relatively small part of the earth’s sur-
face an osculating spheroid may be de-
termined, o8, for instance, was done for
aur ohligue are.  Such a spheroid has the
property that its surface is in best accord,
as regards curvature, with the actual or
phyvsieal one, the latter considered as a
muthematical satface of equilibriom and
generally known s geod,
" The definition of an esculating sphetaid
thus implies that the sum of the squares
of the difference between the varions 4s-
tronomic and peodetic measures be a
minimum. The mathematical treatment
of the combination of the arc measures
differs according to their nature; whether
they are extended in & certamn direction or
whether large arcas are covered, but mn
its generality it is necessarily laborious.
The salient points of the two arcs under

N i

considerntion and the results reached may
now be briefly stated, First, the arc of
the parallel in latitide 307.% It extends
from Cape May, N. J., on the Atlantic
codist, to Point Arena, Uzl., on the Pacihe
const, and ranpes over 48° 46" of longt-
tude, with a linear developmetit or about
4. 228 Kilometres, Or 2 23 st. miles. The
trianguiation iy supported b ten hose

0. H. Tutmann, Supenntendent,
L. 5. Coast and Geodetnc Survey,

lines with an aggregate length of 533
st. miles, the longest or Yolo base bémng
130 miles in length; one-half of these
lines having & smaller probable error of
measure thon one part in a millon. A

e 11 8 Const and Geodetic Survey; H. 5
Pritchett, Superintendent The Transccnti-
nental Triangulation and the Amenican Arc
af the Parallel. Hy (. A. Schott, Assistant
Coast gand Gedddétie Survey, Washinegton. 13 O,
pp0n
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chiracteristic of the triangunlation is its
rigidity mmparted to ® by quadriiaterals
and other polygons. In crossing the
Rocky Mountains many of its sides ex-
¢eed one hondred miles in lenpth, and
there 15 one side reaching to a | of
a4 km., or 183 st. miles; the altituule
of many of the stations 1= alsd consider-
able, reaching to 4,300 metres, or 14,108
fvet, in the case of Pike's Peak, and to
T4.421 feet at Mount Elbert,: All peomet-
rical conditions subsisting in the triangu-
latinn are satisfied by adjustment, inclu-
sive of the required accord of the Base
Lines, so that the same length for any given
ine is found no matter from what line
one may start.  This involved much hmnjr
work ; for instance, the trangulition ad-
justment between the Salina and the El
Faso hase demanded the simultanepus
solution of ninety-nine normal equations
[with &5 manv unknowns). It addition
the hgures required the evolution of a
eoirrection to each of the two hundred anid
twenty-five observed directions.

Comimg to the astronomical measures,
we have distnbuted over or near the arc
one hundred and nine Bititude stations, oc-
cupied almost exclusively with zenith tele-
seopes; there are, also, seventy-three
neirmuth stations, various methods having
heen used, and Instly we have twenty-nine
telegraphically  determined  longitudes,
These, of course, are of paramonnt im-
purtance for anarc of the parallel. There
cannot be too many longitude stations in

A NOTE CONCERNING THE CHART ON THE
OPPOSITE

THe Narional Gurocraraie MAGAZINE
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consequence of thit great stumbling-Nock:
in geadesy, the local deflections of the ver-
tical or plumb-line. These deflections of
the wenith from a normal direction have
been divided into two groups: Those
which are regional or mamfest themselves
with markst common features over thoo-
sanids of square miles, and those winch are
qiiite local and E‘I‘I:iﬂj‘ depend upom the
surface featnres imunedintely sarrounding
them. _

These deflections, even in level cou-
tries, average about 2.5"; but in moun-
tainous regions this deflection is greatly
surpassed, Thus we find for deviation of
the plumb-line st Patmos Head station
12" to the north; at Colorndo Springs 23"
to the west, at Salt Lake City about 137,
and at Ogden about 157 to the east, at
(Genoa Station, Nev., nearly 29" to. the
west, the quantities depending to scme
extenit an the spheroid of reference ) but
thewr amount and | divection are obviowsis
well accounted for by the position of the
known attracting masses.  In connéction
with this, continental attraction may man-
ifest itself and be recognized by the as-
Lronomic nmpﬁlufh: of the longnudes of
extreme stations of a long arc bemg in
excess of the corresponding  geodetic
amplitude. The matter cannot be forther
pursuecd here in detmil, bur it may suffice
to-state that the nverage curvature of the
equipotential surface of the geoid along
the parallel of 30° approaches for about
four-sevenths of the are from its eastern
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HE value of the Charr of the World, shown on the npposite pupe, 18 tha the areas of all

parts @ the 'world appear in troe progpormon.
The projecton la the invention of Prolesor U, B. Mollwelde, in 18535 ; numenois
wpplications of it were made by Babinet in 18¢7. which gave rise 1o his nanwe beimng amached w it

apder the despnation Bahinet’s homolographic prnJl:rl:iurl.

It &5 an equael surfuce projection m

which the entire surface of the carth & represenicd enchned within an eliptic outlme, whose mjor

and minorn aies t the

and central mendian respectively, with 3 ratio of 2 1o 1.

The' parallels are struight lines, and the mendian, ellipses, and ench zone or subdivison of the pro-

ection f=in due proportion to the corresponding area on the sphere.  The distances of the
frem the cquator-line are compited from the furmula characteristhc of the projection,

paralicls
L. A 5.
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end clusely to that of the Clarke sphe-
rod ; whereas, for the rﬂmammg three-
mehﬁ or for the ion across the
Rocky Mountains to the Pacific, the cur-
vature comnes more nearly to that of the
Besselian spheroid. I the puhlinhed

r two tables are given -:nnm:ung' the
results needed for combination with any
other arc and, in conclusion, some pre-
iminary rnugh Lcl-mhmntmm of .-‘me—
can arcs are presented ; all of which point
to a reference spheroidd of larger dlmfﬂ
sions thon those of the Besselian and are
in favor of continning the vse of Clarke
for reference.

The second are wnder consuderation
extends from Calais, Me., in the north-
cast and opposite the Canadian boundary,
to the Gulf of Mexico, and terminates at
New Orleans, 1a It i5s known as the
Fastern Oblique Are of the United States
Its length 15 2602 km., or 1,023 statnte
miles; its difference uf latitude is 137 |
and of lungltu&c 22" 47, The penetal
direction is, therefore, favorable and the
length ample to gecure fair results for an
I:L-!-Eulnuhg ﬂfhl:rmi In the main the tri-

ollows the Appalachian chain
uf mnmﬂmna' in Western North Carolina
and Eastern Tenmnessee it bifurcates, leav-
ing an oval space between the two
branches, The length of sides depends
epon six base lnes, snd in general thr: de-
velopment 1s closely accommodated to the
hvpeometric and other natural conditions
.l]nng the course, It mcindes among its
stations the two highest points in the east-
ern part of the United States, viz, Mount
Washington, N. H., risiog to about 1,920
metres, or f, nnt'm and Mount Mitchell,
N. C., nsing to nbuu:t 2038 metres, or
6,68 foet.

The adjustment of the whole tnangu-
lation is ‘effected precisely as explained
in the wse of the arc of the parallel;
the small reduction to the sea-level of
the observed horizontal directions, on ac-
count of the altitudes sighted, was anly
applied when exceeding 0.05". The prin-
cipal Imbor of adjustment was demanded

Narmonal GeocrarHic MacazinNg

by the negessity of bringing mto: aceovd
the measured lengthe of the Fire lsland,
the Massachusetts amd the Epping base
lines, and fulfilling the geometrical condi-
tions of the intervening net of triangles
This demanded the satisfying of fity-
seven conditions and involved the simujs
taneois solution of an egual number of
normal equations and the working out of
ont hundred and thirty-one corrections
of observed directions. OFf astronomic
meastres we have seventy-one latitude
stations, seventeen longitude stations, and
fifty-six ammuth statioms, tolesably well
distributed] over the whole extent of the
arc. The lantudes; as were those of the
arc of parallel, were corrected for

of or curvattire of the vertical and
for vanation of pole according to Dr,
Chandler's and Dr. Albrecht's researches,
The sage serutiny as before had been ex-
tended to the deflections of the vertical,
both regional dand loeal. Partly on ac-
count of avoiding unnecessary labor, but
principally on account of the Em‘li!i’-ﬁl.i.ﬂg'tﬂ-
gether of astronomic stations in certain
very limited localities, and all of them,
therefore, partaking of the deflections
characterisiic of this area, the total agm-
ber of astronomic stations admitted into
the final equations for the determination
of the best spheroid were thirty-six for
latitude, fourteen for loogitude, and thir-
ty-four for aximuth, or eighty-four condi-
tons in all

These cighty-four differences between
the astronomic and gendetic results con-
stitute the data needed for a new deter-
mination of a s hermﬂ n—mﬂ the func-
tional relations pasitions of
these stations npon I:h-r: rcf:rm-l;:r:uphemid
to the carth’s equatorial radins and o the
coampression of the polar axis had to be
astablished.

The final normal equations contain,
therefore, four unknown quantities, viz. :
the correction to the meridional deflection
of the vertical at the initial or reference
station of the ohlique arc; second, the
corrections to the th:ﬂi::hﬂﬂ of the ver-
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tical, in the plane of the prime vertical,
at the s=ime place; third, correction to the
equatorial radiug of the reférence sphe-
roid o and, last, the carrection to iIts com-
pression,

Ini the combimation of conditional equa
tions arising from ohservations of a d:f*
ferent miature, the question of their reln-
tive weights must be considered. Tn the
present case, four assumptions were made
and the consequent normal eqguations
solved, wiz: for equal w:ﬂg‘lrr.s for
weights one-half,. one-third, and one-
fourth to the azimuth equations, the lat-
ter being necessaniy. mierior to  the
eguations derived froem Iatitudes and
longitudes. A comparison of these tour
resilis showed that @t was of small conse-
quence which of these hypotheses was fi-
nally adopted], smice the corrections to the
equatorial radius of the reference spheroid
were practically the same for any of these
hypotheses, and nearly the same -:uuld be
said of the resulting compressions, The
weight one-third 10 cach of the azimuth
equations was fnally decided upon, and
the dimensions of an nm:ul:

were found to be:

radins. ﬁ;g:rﬂ.i 57 + 0o metres; mmpn::u

Spharnid of

. Fpuatorial mdiun, | Polar semsaxis,
a, I metres A

sion, 1/3045 = 10 The equatorial
mdius, therefore, differs but riy-nine
metres from Clarke’s wvalue of 1,866
adopted on the Survey, while the Des-
selian value is apparently too small by
eight hundred and mine metres. On the
other hand, the compreszion or the ratio
of the difference of the equatorial and
polar seni-axes to the former is an favor

of Bessel's :phﬂfmﬂ of which the com-
. that is, one more
closely approaching a ﬂphr.t
the present state of our knowledge
there is no reason to su thit the cur-
yature of the northern part of Amenca
differs any more from thut of a peneral
sphetold derived from arces of all kands
30 far measured than local ones, in either
hemisphere differ among themselves. A
comparison of a number of sach locally
adopted spheroids will bring to evidence
the local ddnmﬁnu in the shape of the
carth's equilibrium sur{ace and t'um'uhu
the geodesists endless material for the
study of the earth’s actual figure.

The manuscript concludes with & com-
parative table of the dimensions of several
spheroids which of late have come more

into prominence, It is as follows:
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EXPLORATIONS IN CENTRAL EAST AFRICA

R. DONALDSON SMITII has

returnéd to Philadelphia from a

journey of 1,500 mies through
Central Africa, from Berbers, on the
Somall coast, to the Nile via Lakes Ro-
doli and Stephanie; the last half of the
JOUTIIEY WaAS Over new country never bhe-
fure explored.

After considerable difficulties with the
local afficinls, which dnvolved the fitting
out of three distinet expeditions, Dr.
smith started from Herbera on August
1, 1890, Owing to the desertion of his
Sikh followers, he bepan to cross the
Huud with only seventeen Somilis and
as many Gurkhas and Sikhs, besices his
assistant, Mr. Frarer, and 3 Goarnese
cook, The expedition murched by way
of Milmuil, Sesahane, and Sheneli 1o the
=sheleli River, the iollowers hemng in-
creased to forty-vight on the way. The
Shebeli was reached on September &th
at & spot called Godi, over four hundred
miles trom Berbera by road, and on
September ‘11th the expedition started
west agnin, and between Gohulle and |1
Dere followed the line of march traversed
by Dr, Smith in 1Bys:

in the first journey he saw the worst
side of the Abvssiman method of annex-
ation, but his more recent observaticms
dhowed him that the Abyssinians treatl-
ment of trihes once brought thoroughly
to subrnizsion was commendable.  In the
first attacks the Abvssinians were cer-
tainly very croel, but lnter they restoreid
to the nabives f large proportion of their
belongings and very nearly their origanal
self-covermment, only a moderate tax
being imposed. From the Somalis to the
Boran he was surprised to find the na-
tives quite aa rich apparently as they
woere bofore they came under Abyssinian
riale.

Leaving El Dere, wiich is about equi-
distant (750 miles) from Berbera and
the Nile, the expedition marched through

brovem and  very  wooded country,
abounding in elephants, and here the
Somali followers gave much trouble
They were never satisfied unless they
had over ten pounds of camel ment or
mmitton a day each, and when food was
scarce Lir, Smith had to be on the alent
constantly 1o prevent them from poison-
ing transport ammals or stealing shee
But the Somahs were not such miserable
thieves as most of the Indians, and their
superb physical condition, swift-footed-
ness, endurance, and intelligeoce were
témarkable. Of the nine Gurkhas four
only were pure blooded, and these were
among the men i camp,  But the
otheérs;, with some of the Sikhs, conting-
ally tried to hide if the march were long,
and had to be hunted up. Two who
evaded the search partics were never
heard of again,

After leaving Goff, the expedition
reached an altitude of over 5,000 feet
{he Borman highlands, when suddenly the
citavan was brought to an abrupt halt
by a precipice thot sheers] off almost
perpendicularly to a bread plain 1,700
feet below. Five marches were oocupied
in erossmg this plon, where Dr, Smith
obtumed a specinfen of a tny  garelle
which had been proved to be new to sci-
gce

U November 20th the valley of Lake
Staphanie wis entered, and here the
expedition endured much hardship by
the burning of the camp and the short-
ness of water, for the water of the lake

was found to be so briny that 1t was un-
drinkable. Lake Rudoll was reached
on December 1oth.  The formeriy rich
tribe of Rusia was found no longer to
exist, and no human beings were seen
until the river Nianam was renched.

A remarkable change 10 the fauna was
now ohserved., Between the Nianam and
the Nile there was not only a completely
different set of bards, bt scarcely anv of
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the manmdlia were the same as had been
found m the eastern section of the jour-
nev. OnJanoary 3d the Cmo River was
left behind. It was now found that as
the expedition approached, the natives
fled to the hills and seemed inclined to
tight. They appeared to be a brianch of
the Turkane. Omne davy a oumber of
them attacled two of Dr, Smith's camel-
el and were only driven off by E_ring ’
bt this was the only case of _ﬂtt-l:mptm‘{
hostilities on the whole joumey.

After leaving the h;g'llllu:m]& and eross-
ing at right angles the line of march of
the fate Captoin Wellby, the Magois were
ercountered.  They have the hieavy build
and  large ‘fl:nttlrm'r with high check-
bones, of the Sopdanese, and, above all,
the Imes of mised mttoosing on their
cheeks: that is o typiml of the r-mplt
about the Nile. De. Smith thinks it mo
unlikely that they are a branch of the
liimims who, perhaps being doven from
the Sobat by the Neurs, put the desert
between themselves and their Persecii-
tors. They seem to care principally for
l!-lIl.I:I." red beads, and work them in gor

5 patterns on lenther plagues, wlﬂt
which the warriors adorn their massive
dead-dreeses.

The mpst owtrd of our fashionuble

VOuNe men can never aspire to the height
of collar worn by some of the M’agm!i
Their collar of beads throws the chin
high up in the air, and their locks are
done up i on great chiffon, composed
prncipaliy of clay covered with ostrich
feathers. Parallel lines of rafeed tuttoo-
mg on the chest and abdomen, leopards’
skins hung over the back, and a bell hung
on n sieniler -:t:ﬁ.'l aroutdl the walst help to
enrich the men's apparel.  They are the
onlv people Dr, Smith has ever seen
wearing 4 rebra's tail saspended from
the elhows. Many of the younger giris
have mather attractive features and pn
figures. “Ihe worst burden they have to
curry in life seems to he the countless
necklnces of beads which spread over
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theit! bosoms o the waist, and the lurge
bracelets and anklets of ivory, brass, and
iton.  Iheir hair is shaved' above the
cars and cut farly close on the wop of
the head.

Contrary 1o the advice of these matives
the expedition set out into the plain west-
waril, and here they snffered much from
the difficult groumd and the scarcity of
water, and pany trinsport animals and
miach vnluai!;hl: wun. 'Iu:t. After
Sca ar iter route for miny

Tm& of the Mapois ecalling
thmls-ﬂhﬂ Katus were encountered, and
Dr. Smith was surprised 1o fimd them
cow-worstippers, indulging i cortain
rites supposed to be peculiar to the
Hindu religion. On reaching the most
northern extension of the Ur.:mﬂn high-
lands on Febmary 15th, the Akara were
met with, Many uiFth-r_u natives were

agriculturists as well as stock - misers,
:rrml' had substantial wooden -tI;’:.]I‘l

"illages were which mig ﬂ:ml}-
have mnmumfa:;‘:;ﬂ mhabitants. D
Smith secured at this stage of the jour-
ney the only specitmens ever obfnined of
the spotted boshhock, On March 24
Lockall wie reached, and there Dr. Smith
récedvedd & wisit in state from King
Amara, who commuanded perhaps 25,000
warnors. Fort Berfeley was reached on
*'.Lnr-:h 1gth last. As no steamers had

]p hm- ever, the followers of the
t:tht ot had to be zent Jdown to Mom-
bonsa after waitine a month. But on
May sth a gunbeat arrived and Dr
Smith and llm collections were carrie:d
diown to Cairg. That site was reached
just tem mionths after the departure of
the expedition from the Somall cnast,

Dr. Ponnidson Smith has not only
thoraughly dored & large tract of
Africa, but he has mde a2 most valughle
scrics of surveys and some very inter-
eiting collectioms.  Dr, Smith has earned
a very high position as an ' explorer of
unknown countries, and deserves the
warmicst praise of peographers



GEOGRAPHIC NOTES

THE DUKE OF ABRUZZL
HE T]I;Ju':u: of the Abraesl will

'IIHrFM[lEI LT 'i'[m:.'mnn N the
spring a rehief party to search for
theé three members of his "*-.L rth Polar ex-
pedition who were lost in March, 1000.
[hese were Licatenant Querind, a Nor-

Lieut. Franco Quertn.

wegrinn engineer, and an Tralinn machinist.
Captain Cagr |'i'~= party set out from Tep-
itz Bay, 82 4, where the Srella Polare
was blocked, March rith, and during the
first nine dayvs mdvinced 43.5 miles. As
the party was too numerous for ragad ad-
vance, he determined at this point to cend
back the three men whom he judged were
lefikt ahle to stamd the sirain of march-

ing. 1t had been agreed when Cagni and
the Duke separated that only those most
engduring and compefent should con-
tinge with Cagni on the march, The
three were started back in good spirits,
goodd beaith, angd abtundantly providesd
with provisions, bot they weére mever
neard from agam. Captain Capni be-
lieves that they must bhave fallen mnto &
chasm and perished. Letters were leit
at Teplitz Hay with mstructions for-the
men to proceed to Cape Flora. FProvi-
sions suthicient for twenty men for three
yvears were aleo left with the letters snd
enough more for three men for four vears
at Cape Flora.

The prelimunary report of the expedi-
tion recently published by the Dhke of
Abruzet in the Italian Milifare ¢ Mao-
ring nas acded but Iittie to the ooconnt
aiready miven in the NATIONAL GED-
'i_.E-L"Ll"HII' MAGAZINE (val. xi, pp.
4114 The agdvance of Lagni 1S espe-
cially fl.'l.lLl!'J-....rl.:I.I]I'.‘ for the s.;n:ﬁi which his
party was able to maintain. For davs they
avernged 0.5 miles in twenty-four hours,
y phenomenal rute of advance over polar
ice and snow. Latitnde B6® 317 was
reached April 26th, No land was here in
sight, nothing but ice in a state of thaw.
Petermann’s Land, which Payver believed
he saw, did not exist where be stated or
Cagni would surely have seen it early in
his jounrney. The same must be true of
King Oysear Land,

TRANS-SIBERIAN RAIL-
WAY.

(IRK will e resumed on the
branch of the Trans-Siberan
ratlway from  Stretensk to
Khabarovsk, This rogte was ahandoned
for &2 more direct line to the Pacifie
through Manchuna when Russia acquired
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practical control over Manchunfia after
the Chino-Japan war. The disturbances
in this province donng the past summer
have shown the Russian Government that
for a numlu:r of years the route through
Manchurin is linhle to be cut by bands of
Chinese at any moment. Henee if there
is to be regular railway service from St
Petershurg to the Pacific a safer route
mitst be maintained. The nnnh;nl'u mli.!tT.
wlhiich is a part of the ongial plan, fol-
lows the left bank of the Shilkn and Amur
Rivers and thus keeps entirely in Russian
territory. It protects and is in turn pro-
tected by the line of Russian steamers
and hm'gus which regularly ply up and
down the Shilka and Amur between
=tretensk and Khabarovsh.

NATIONAL GEOGRAPHIC
SOCIETY LECTURES.

HE Naotional Geographic Society
announces the following lectures:

“The Explorations and Missions

of the Francitciif Fathers in Mexico,” by
1. Stanley-Hrown, Friday, january ]
“The Routes for an [sthmian Canal,” by
Arthur P. Davis, Fruday, Januury 18th;
“The Characteristics, Recent Progress,
and Prewnt Condition of Mexico," by
sefior Dy Don Juan N, Navarro, Mexi-
can Constil-General at New York, Fni-
day, February 1st. These lectures are
held mm the Congregationil Chuarch, at
cight p.ar.  Technical mectings for the
reading of papers and general discussion
will also be held on the evenings of Jan-
uary 11th and 25th. The place of meet-
ing "l subjects will be announced later.

SVEN HEDIN.

T was feared that Sven Hedin had
lost hig life in the chaos throoghout
the Chinese Empire duning the past
summmer.  But he has reached his head-
quarters, Yangi-Koll, Central Asin, sufe

and sound, and isas enthusiastic and vivid
in his deseriptions as ever, He roports
that he has passed the summer, unmo-
lested, in the vast Desert of Gobi

It will be remembered that Sven Hedin
went to Central Asix in Aupgust, 1809,
purposing to stay three years there veniy-
g and continuing the explorations. luu
made in that region during IEQE
His narrative of thise years, ugh
Ara, Has léen puh!u.‘m:ﬂ in half a dozen
[nng'.tr.igﬁ anil has made him - world-
famdts as oni of the grent explorers of
history, comparable to Marco ["-Lﬂ-u von
Richtofen, and: Livingston,

Dr. Hedin writes that he has definitelv
located the orsginal hed of the mysterious
and shiiting Lake Lobnor, about the locs-
ton of which geographers have so long
wrangled.  Along the south end of the
lake poce man the ancient caravan roule
from Central China westward, formesly
thronged with camels t&ﬂj‘m sille to the
maticets of the west ‘E banks of
Lake Lobnor were Inuml the ruins of
houses; temples, and waich-fowers, evi-
dently the remains of a city rich ant pros-
perots 2,000 Vears .. The rivers in
that, region are very perceptibly . drying
up at their southern ends, Dy, Hedin
states, and growing Digger and bigger at
the north. He concludes that the hydre-
graphical svitem is moving toward the
nort heist,

THE €OAST OF PORTO
RICO.

HERE was no relaxation in the

I artivity displayed by the Uinited
States Coast and Gdodetic Survey

in its surveying operations in Porto Rico
during the summer of 1900, During the
geason  thirty-six (e tion stations
were occupied and one hundred and
one geographical positions located, A
baze lime was measured and an azimuth
determined. Large scale surveys were

made of the appmad:li:i and surroundings
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of Guanica Bay and Mayaguez, and a
small scale survey of that portion of the
main mountain range vimble fiom the
south coast, The difficulties 6f the wark
may be imagmned when it 1s stated that for
soveral hours each day, for nearly three
months and a half, it wis necessary fur
the topographer Imrl' his aids to work in
water almost waist deep,

THE CENS

BE thind general census of [ndia

will b taken on the night of Maurch

1st. Ten vears ago the population

of Tndiz was about 287,000,000, but this
census will prabiabily show not more than
OG0, O00, 38 lhu: mmgﬁ of famine and
cholera duri past decade have been
great. In *]:Lxh:r woirds, the iherease of

US: OF INDIA.

'EI]iltIL'H'I in India during 8g1-1got is
estimated at about the same as the increase
i the United States during the same
periodl, though the Tatter had less than
one-fourth as large a population as the
former. The 1m1:|1:|::&||:'lr aof the task in-
volved in counting the people of India,
one-filth the population of the world, may
b grasped by comparison with the fm-
mense work of taking a census of the
United States. Nearly a million men and
boys will be emploved as enumernlors,
clerks, ete.  The well-known - suspicion
antl relwetance of the Indian people. to
answet the questions of the census taker
are gradually wearing away, and  the
[ndian Govermment n:unﬁdtuLEv hopes for
good resulis from the census of 1901

LAKE TANGANYIKA.

CONVINCING evidetice of the
shinnking up of Lake Tanganyika
was presented 1 a paper recently
read in Brossels by Captain Heeg. The
post of Karema was built twenty years
aro on the shores of the luke, but when
Captain Heeg Inst visited the place, a few
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months ago, the waters had so recedei
that the post was fourieen miles distant
from the lake. The slave-trade in the
vicimty of Lake Kiva §5 dead.  Domestic
stavery, however, Captain Heoqg states,
still continues, but will soon disuppear,

A REPUBLIC IN MAN-
CHURIA.

FLOURISHING hittle  republi
Aiu Manchuria, it is asseérted, has

heen discovered by the Kussmns
It lies along the opper r-radw_i of the
E.l.l'l:lg..'.l]"] River, below Firin, which is on
the line of rmlway from Onen 1 Pont
Arthur. The Government, according to
report, is properly organized with o Pre€i-
dent, iinnrts of Justice, Trade Guilds, tnx
erllectors, and other officers of a State. 11
sapports o sl army, which last samnier
jomed the Chinese forces to oppose the
Russian advance, and fought with much
valor. Probably the Hrpﬂhh{.' wiis found-
ed seventy vears ago, It pow nunbers
about 1oo,000 and, oddly enough, has al-
ways been favored by Ifl’ln Imperial Go-
TRt

ORGANIZATION OF

FRENCH CONGO.

X a recent decree of the French
Lovermmient a  pew  admimstras

tive province has been formed m
North Central Africa, entitled *' Territoire
Milithire des pavs et protectorats du
Tchad,” It includes the basins of the
Kemo, a tributary of the Uhangi, and of
the Shan, and alsa Wadatr, Bogpyrmi, and
Kanem, which by the Amnglo-French
pgreement of 180 were inch tdn] in the
[Fremech sphore of influence.  The object of
this organization is to euable France to
cease sending military expeditions to this
regton, Al the soldiers hencefprth of this
provinee will be natives, officered, of
cottrse, by Frenchmen,
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THE FORESTS OF THE
PHILIPPINES.
HE Philippine Bureau of Forestry

has submitted its first report on
the forest wealth of the Philip-
pitie 1slands,

The Burean was organized by order
af the Military Governor, April 14, 1900,
to ascertuin the condition of the forests
and the Iaticns adopted by the Span-
uirils for their preservation,

It 1s estimated that from one-fourth to
one-half the arca of the Philippine Isl-
ands, or from twenty to forty million
acTes, are public forest lands.  In the isi-
atids of Mmdore and Paragua at least
3000000 acres of virgin forests are
owned by the Stae,

The igland of Mindanas with an area
of 20,000,000 acres, is almost entirely cov-
ered with timber. Even in the provinee
of Cagayan, Lozon, there are more than
two million actes of forests.  In soime of
the southern slands magnificent tracts
are standing with from (0,000 to 20,000
cubic feet an acre of splendid timber,
The trees tower to a height of one hun-
dred and Rity feel, often chooting up
sixty teet without a single branch and of
i dmeter of four foet |

Captain Ahern, Director of the Burean,
helieves that there are as many as five
httndred ies of trees in the archipel-
ago. No pure forest of any one species
exists, Rarely do more than three or four
trees of one variety grow together,  Many
varieties of valuable gum, robber, amil
gutta-percha trecs are found ; dlso seven-
teen dvewoods amnd the ylane vlang from
whose blosstms so many petfumes are
e _

It ie stated the regulations adopted by
the Spanish for the préservation of the
iorests of the Philippines were in line
with the most advanced forestry legisla-
tion of Europe. But these rules were nnt
enforced.  The men Heensed to cut, hewed
indiseriminately ; with the result that the
most valuabie robber, sutta-percha, and
viang vlang trees were tsed for firewood.
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The old regulations have been revised by
Laptamn Ahern.  Lumbermen are pow
licensed to cut only certnin species.

SOUTH POLAR EXPLORA.-
TION:

HIE arrangenients for the Britich
and Gemun Sputh Polar Expe-
ditions which sml from Eurr

m Aungost, 1901, are nearly completed, [t
i expected that the English boat, the
Dueovery, will be launches in March a1

Dumdee. She is a good strong boat, budlt

on different lines from the Fram, for the
latter was planned to resist, or rather e=-
cape, tremendous ice-pressure, while the
Lhgeairy was modelled to withstand the

atticks of a boisterous sen.  The German

boat, building at Kiel, #= smaller and
lighter than the Dhiscovery and follows
somewhat the lines of the From.

The two ships sail from Euarope to-
gether.  The official siatement of their
plan of ration is as follows:

" When they reach the far South they
will rate with a carefully armnged
plan of work for each. The Antarctic
regions hayve been divided into four quad-
tants.  First, the Vietoria quadrant,
which extends from oo d ¢ast to
180 degroes, and includes Victoria Fand -
second, the Boss quadrant, from 180 de-
grees to Qo degrees west, south of the
Pacific Ocean; third, the Weddell quad-
rant, from oo degrees wist to o e
( Lreenwich meridian ), the Wieddell g:ﬂ'
and fourth, the Enderby quadrant, from
0 degree to go degrees east, which
includes Enderby Land. Two quadrants
hiave been assigned for explomtion and
rescarch to' each expediton, the British
taking the Victoria and Ross, aod the Ger-
man the Weddell and Enderhy.”

Doth expeditdons hope to be alile to
spemel three years in the work, Claptain
Dirvealski, the fumed explarer of Green-
land, leads the German party, while Cap-
tain Scott of the British Navy, young.
;gat?lg.'. and level-headed, directs the Eng-
ish.
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THE PRINCIPLES UNDER-
LYING THE SURVEY OF
THE BOTTOM OF THE
OCEAN FOR AN ALL-
AMERICAN TRANS-
PACIFIC CABLE TO THE
PHILIPPINES AND TIHE
ORIENT.

HE abject of such a survey iz 50

I to develop the mountain systems of

the bottom of the ocean that every
large ¢ of clevation will be dis-
closed anid alowed for in the laying of
the cable; and the problem therciore is
to determine the intervals at which deep-
sea soundmgs should be taken in order
thiut important mountain sysiems may
not escape detection and subsequent de-
velrpment.

The survey consgists of two main parts:
first, direct lines of soundings spaced at
alternate intervals of ten and two miles
passing between the sticcessive landing
siations at Honolulu, Midway, Guam
and Luzon, and also between Guam nn:i
Yokohama in Japan; and secondly, of
sounding stations, twenty miles apart. at
the turning points of a nigzag route pass-
ing back and forth to equal distances on
ench side of the direct lines of soundings.

The direct linées were run in passing
to the westward from Califorma to the
Orient, and they give the gepernl com-
tour of the bottom. The = lines
were run in returning to the eastward
for the purpose of giving breadth and
conh ion to the forms indicated as a
result of the depths measured nlong the
direct lines, This distribution of sound-
ings was adopted as a result of a theo-
retical investipation giving the equation
ta the curve which, by revolution around
a vertical axis, would generate the sur-
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face of an izolated submarine peak in
which the erushing strength at any cross-
section is equil to the combined weight
of the formation above that section and
of the superincumbent hody of water.
Taking the ongm of co-ordimates at
the apex of (he peak, and the axeés of y
and r to be vertical and honzomtal re-
spectively, the equation to ﬂmagmmta
g curve would be ¥ =E' 3 =£ log =,

m which = represents the coefficient of
crushing strength of the materials cons-
posing the crust of the earth, § the aver-
age dessity of these materials, and & 1he
demsity of sea-water. The shape of the
{ormation thug described resembles the
form of the Eiffel Tower, bat is much flar-
ter-in proportion to its height.

From the investigation of s proper-
ties It appears that the radius which a
prominent erographic feature can have at
the sea-batton: maoy be stated to be ten
miles, An interviil of ten miles coupled
with an interval of two miles 15 the very
lor that would be sufficient for gen-
eral development, but these intervals are
smiall enough to prove with certainty the
existence or ahsence of any formation
rising close to the surface of {‘1[1# dezp sea.

Of all the ble ways in which =
ten-mile interval could lie with reference
to a submerged peak, that which would
be mast advintageous for 4 prompt dis-
covery is the condition in which one end
of the interval is at the bottom of the
slope and the other near the apex, -and
that which would be least advantageous
is the condition in which the interval =
bisected by the position of the apex. In
the latter case there woulid be nearsly
equal soundings at both ends, but the
soundings at the ends of the adjacent
two-mile intervals would immediately
disciose the sopes

EW. LITTEEHALES.



PERSONALLY CONDUC TLD

Huﬂi"gmn TOURIST PARTIES TO

California

Laave BOSTON cvery Toesday

e cticaco ey wesseetsy  COMf0rtable and Inexpensive

fr— ]

—_—— s

Sli.LLL I' PARTIES leave Boston every Tuesday via Ningara Faus

and Chicago, joining at Denver a similar party, which leaves St
Louts every W n.-.itu_mlm From [J'tm':r the route 18 over the Scenic
Denver and Rio Grande Rulway, and through Salt Lake City.

Pullman Touris Sleeping Cars of 4 pew pauern wremed.  They are thomooghly com

fartubile and cxouisitely clean, ftted with double windows, high-tuck seats, car '|- 5,
spacious tailet-rooms, and the same chimerer of bedding foand in Palsce [Jlr- They
are well heatsd and brilliantly Bghted with Fintsch gas, (Iur.{x ¢ they are of the regu-
lation Pullman color, with wide ves ]"l]LJ of stoe] and beveled plate t_l"a.*-, Beaguritully
ilustrated books on f. alifornia end' Colocads, with muos, tram schedules and com-
plers information exn be had from any of the fullowing Buriingron Route spents:

E. 1. SWorDS W. . O"MEARA H. E HELLE®R
NI Braadeay p L Wnnhlq 1_|:||'| Brpest ANS Cheninut Streei
HNEW YORK CITY BOSTD MARS, FHILADELPHIA, FPA.
F. E BELL . D HACERMANMN 10 DELAPLAINE
=11 Clark Gtieet TOF Fark Butldiag Hrosdway and ©live Strests
CHICAGD, 11.L FITTSRURG, PA. 5T. LOULE, MD.

N




California

M course you expect to go there this Spring.  Let me whisper something
m your ear.  Be sure that the return portion of your ticket reads via the

Northern Pacific-Shasta Route

Then you will see the grandest mountain scenery 1 the Umted States,
mcluding Mt Hood and M1t. Rainter, cich more than 14,000 feel
high, Mt. St. Helens, Mt. Adams, and others. You will alse be
privileged to make side troips o the Kootenai Country, where such
wonderful new gold discoveries have been made, and to Yellowstone
Park, the wonderland not only of the United States, but of the World.
Close ratlroad connections made in Umon Station, Portland, for
Puget Sound cities and the ¢ast, vin Northern Pacific,

CHAS. S. FEE

Geoersl Passesger Ageny, Bt Paul, Mian.

THE CHICAGO, MILWAUKEE
AND ST. PAUL RAILWAY RUNS

Electric Lighted and Steam Heated Vestibuled Trains boiween Chicago, Milwaukee St
Paul and Mimnespolis: daily
Through Parlor Cars on tday tralns twtween Chicago, St. Paul and Minneapolis

Electric Lighted and Steam Heated Vestibuled Trains Lbeiween Chicago and Omaha and
Sloux City ilalls

1 Ilnlllriitmﬂ' sing Cars, Free Reclining Chalr Carn and Coaches betwenn Chicago and Kansas
¥y, Mo,

Chaly l:'l:'n-h:n:lri_ from Chicago o Milwaukee, Seven (ast crabns coch wiay, dailv, with Pharlor
Lar Service

Solid Trains between Chicago and principal paini in Northern Wisconsin and the Peninsula
of Michigan

'””-“-:FIEI'_THHEL!I with Pulice Sleeping Cars, Free Reclinlng Chalr Curs anil Conches botween
Chicago and poinis in lowa, Minnesata, Sonthern and Central Dakota.

Thi hinest Dhniog Care o the Wosld, .

= best Sleaping Cars, Electric Reading Lamps in Berths,

Fhie bedl and latest type ol private Compartment Cars, Free Reclining Chalr Cars, and buffet
Library Smoking Cars.

Everything Ftist-class. [irsiclass People patronien First-clans Lines,
Tickel Agoni= everywhere sell tickews over the Chicage, Milwankes and St Pacl Ry.

GEO. H. HEAFFORD

Oaneral Pamsenger Aguit. Chicage, T




Ches&peake & Ohlﬂ Ry

HE F.F.V. LIMITED » s mE hpEied way itack Im '|.|||.|-=-. Yomn owe]id

1

b r'I| IRCTR |||| AL ".. 1'. i -'i. h= gl ks un Washimgim heing VT ik i || NiIvEsad: PuieEl. T Tias
EVEEY BENIETT CINEY WL i I| HeOT ;M | Ve dlininig e sarwive has ne naperior if i Hns 'lll Tl
!1|:||j-|l-|l||i.'|'|||l" 'l (LS | | | '|| Fed Foat s ol i Pl et el e iy phoEa Bpmap l|1 e dllher = ik TR

TR AR 'll|'|'-.'l||I i || | 11 | pale, minel ERTehieghl doit vk wre DonmeTomd On The osimiEne se-tae jle
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e af Ly bl ai adf A el s Dhai Uhvemegh Thir e Bbed sl The modindaiems iy 1@
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W O Cbd L EF-ETI -~! ||' in 17 il 1 Lake ol al¥ the range (rnid broswn (6 scarisd
 hiese {mcrs & -'| -1-1 b M dy 1|| Llee .| #lor betwean The East aml o Yy ess

H.W. FULLER, Gen'l Pass, Agent, Washington, D. C

The Fastest am-l- Finest Train in the West , . . .

p‘i’é'."i'.—'.“c The Overland Limited

UTAH ﬂncl CALIFORNIA

FROM 16 TO 20 HOURS
SAVED BY USING

“THE OVERLAND ROUTE,”

Double Drawing-Room Pullman Sleepers.
Free Reclining Chair Cars.

Pullman Dining Cars.
Buffet Smoking and Library Cars,

Rand for Descriptive Pomphiet © 48-86." E:- L. LOMAX,
Faidara and other Advertisng Malfor. Generc! Passenger and Tickel Agent,
(Mention this poblicatien.) OMAHA, NEB



FOUr SuccessruL NOVELS

THE ARCHBISHOP and THE LADY
By MRS. SCHUYLER CROWNINSHIELD

NOVEL of modern saclety which only a writer of very wide and wvery
exveptional socinl experience could hove written. The sene is Inid in
France in an old chiteau, but the characlers are cosmopolitnn and the

hero Is an American.  The cotrse of the story takics the reader through many

startling experences and he can never tell how it will e, Social mmance

and life are depicted In so thoreuh o msnner thit the render lvesthmough the

action of the story With a sorf of bremthless interest of actual participation.
‘:'Iu'“lhj 1211“1- i!“: T!'III. IL!“-

APRIL'S SOWING
By GERTRUDE HALL

YOLING lowve story tuned 10 a noteof light comedy that the muthor has
never struck before. Miss Hall 15 known as a poet and a teller of tales.
bt I this novel she reveunds new pifts that will bring: her Fm‘[ﬂ

appreciation,. The title is taken from a stanza  In Browning®s - ** Pippa
Passes,”" and the lines revenl sumething of the character of the siooy.
Ellastraied, Clath, 12mo, S x 7. #1.50.

THE DARLINGTONS
By ELMORE ELLIOTT PEAEKE .
AM]\"JEI. of Americnn Iife in the middle West. 1t deals with the fortunes |

af the Dadlington family . whiose mhembers are the siinl leaders of thelr
section.  The Lather s preident of & railroad, the daughiter, the hervine.
anklsts [0 s manogement, and the son s a dipsomunine, The hero |s a

Methadist minister of liberal views.  The whole story 18 typlatly American,
Gloth, 13mo, 5§ = Fhi. ¥1.50. '

THE CIRCULAR S5TUDY
Hj;- ANNA EATHARINE GREEN {HI'.'.'I-I-ILFH:]
A [MCNIFIELD detoctive story of New York City, quite out of the r-TLE||'|.||'f,'
|

in conception and trefiment. The mystery 15 solved i the first ha
ol the stiny, thanks toLhe efforts of the well-known detective, Caryoe,
but no ane will stop reading hére.  The explanation of the matives and the
rocital of the events which led ups lothe tragedy will hold one to the very end.
‘:!n'lhl lzmnl 5I'l- x ?'In ‘:I-:!l

 McClure, Phillips & Co.

141=155 EAST 25th STREET, NEW YGRK ‘




EOQOFLE like to read about the great and wonderful country of the
‘Soothwest; of its quaint and curious towns, its ancient cwvili-
zations, its matural marvels  They like to get accurate infor
mation about California and the Pacific Coast. This is because
most people want some day to see thest things {or themselves

A charming Yook covering thess farls s lssued by (ke
Passenger Department

OF THEE
Southern Pacific Railway

ant will te senr Lo any ane, posipatd, o recelpt of
Ten Cenin

THE BOOK 15 ENTITLED

“Through Storyland
to Sunset Seas”

AND IS A WONDERFULLY HANDSOME VOLUME OF
205 PAGES, WITH 180 ILLUSTEATIONS.

The paper used is FINE PLATE PAPER, and every typo-
graphical detail 5 artistic. It s a story of what four people saw on
just such a trip & you would like to make.

You can get'a vopy by writhap to

5. F. B. MORSE
Oeestsal Parpenger Agrai

Stutlhrtre FPurilic
Meww Orlesns

Anc wending 1o cents (o defray postage



SHORTEST LINE
St. Paul and Minneapolis

AND THE NORTHWEST

CHICAGO
' GREAT
WESTERN -

F i Ny o Enp denfed indarmiE e aEly 2 vomr WiEse dETd s W

F. H LORD - Oeneral Panagnger and Tickst Agerd - 'EH Ic.ﬁ.ﬁﬂ

Seasonable Goods for
Personal Comfort

o=

IE are showing hosts of things for personal

and household uses  especially deswned to
render the present season: comiortable and' enjoy-
able. A full hoe of necessary articles for personal
comforr and use and & complete  assortment of
athletic and sporting goods for mdoor and  out-

doar pleasure.
.

WOODWARD & LOTHROP
WASHINGTON, D. C.
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