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LAKE CHELAN

By Hesuy (GANXETT.
(Mol Gragrapher, UL S Gédagion! Sirvey

T most readors, ospecially those of the East, this title conveys
Little information, for it i= an almodt unknown lake, inan almost,
pnknown region. It Hes o the northwestern part of the stats
..|.f.1|."i.T|:r_|-|]|i|;1|;rt11r1_ LE vl the enstern elops of the Casoude range, its
lower end being pear Colambin rivet, into 'which it 18 dreaiied ;
thence it stretehes northwestwand in o long, winding ribbon, for
1np townrd thoe hedrt of the roge.  Into Ghe head of thie lnke
flows Stehekin river. whose sonrees are in Cuscade pass, at the
summiit of Caseade pange.  The river has numorous branches,
all of which head in high, snowy monutyins, nmong smonll gin-
ciers; anil it consequently brings a considerable volume of water
to the lake,

In the northern part of Washington the Cascudse rmoge con-
siste of a hroad and extromely ropgal mass of granits mountains,
whuose highest summita are belwern TO000 gl 11000 et fnnl-
titnde.  High up in the hesds of the gonges and at the foot of
the penks are many small glaclers, the remaing of others, much
lnrger, which In times p;mi,g:r,hlmlm'l far down the present strénm
valleys, filling them to great depths wikh atreams of jox  Evi-
doneos of these tre present in all the vaullovs nnd gorges of this
part of the Uisende range,  The eceapation of these gorges by
glaciers i #0 revent that in moany of them the subsequent work
of thestreams by which they are now cecupied has produced
but trifling results, Only in a few plices are evidences of ox-

tensive sbream CIUSTON B,
ak



418 LAKE CHELAN

The bésd of Litke Chelan awd its prineipal trabdary, Stobekin
rivar, togetler with the branelves of that river, wirs ol one tinme
filled by o vast glacial systom, oxtending from the erest of the
Cisendes southenstward nearly to Columbia viver.  The glicior
was uenrly 100 miles lomg. and when it was in its pritne the ine
must have been several thotsand feet in thickies.

il N E = ; ]| J
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A glidur 2 river of dee, nd it behaves almost precisely as a
river of wator does. 1is effects upon its chinnel are alpost pro-
eively similar to those of wrlver apon ks chninel, excepting in
the faet that all its operations are on n vasily greater seale. The
phntnel of o river moay be theasured by yards or hundreds of
vards, while thist of a glacier is measured in miles. The depth
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ol a rivar may be o few feit only or o few seores of feet o thint of
A glacior mn vy be thousands of feet, Tt i= this greitor slze, vol-
wrne, and weight which makes glavial fve ebiive Hke witer, In
sl lnrge munsses fee = plastic, acenmmodnting ftaelf to fnegual-
ities of = badd, lowing with some freedom, spreading oug aid
aiontroncting, much ns waler does,

A word of motion wost horo e intéfpolated. The ¢hannel
of o river, o which i3 water flows, must not be confn=ed with
s vallow, which it drains.  The above compurison refors to 4l
ahemued of moriver, not to its valley,

Cilncrers v mountzin reglons copumonly bead in mnphithes-
ters of cinques—basins Iving directly at the heads of enfions,
undor the slidow of the summit eliffe.  An amphithonter is
strrainded on three sides by vertical walls or stovp slogies, down
which the fee and snow shide o avalaoolies, acoumilafing in
the bottonn  The eflect 18 precisely like thak of @ waterfull,
The flling snow and jee dig a hollow or depression ut the foot
of the stéep desetnit just as water dos.  Soch aophithientors
are found ot the heads of all glacinl gorges in high mwouitaln,
afa] roday are fonnd o contain smoall alpine lakes in place of
th jea which onee oeeupied them.  From it henid in the amphi-
theater the gim‘.‘itﬂ' moyes down th EOTEY, n:l.'uurinl_f 41_{”]: l?Utiillg
thie bottom winl sides a= it travels.  The ends of the monntain
s e planed off fnstead of being trinsmed to dharp, angulir
polnts, as f= done by streams in gorges cut by b, It the
bottom of the eaficn be uneven, il it condain abrrupt elevations
and depressions. the gluoler lows over tham as water wonld
flow over siwilar obstiiles in its channel, grudoally cuttine
thesn away,  Where the desvent biscomes abeaptls stesper the
e, 10 bending to follow the sirface, i commonly emekad, form-
ing n petwork of erpvasses) making tmvel over its surfnee VETY
diffienlt and dangerous.

Where the wnin glacier is joined by s benonok, the bed of the
branch is conmmonly foumd to be ata bigher lovel than the bed
of the muain glasior, beciose heing lnrger and heavier the main
glaeier hns greawsr cutting power ; indeed, in muny enses the
bads of smiadl beandchivs are hundnsds, or even thousands, of feet
Ligher than that of the main. glaciar to which they are tribin-
tarv. The parlleli=m belweon Ly elacter nnd the river lo their
chinninels {8 furthor ostrntaal ¥y this fact. The sarfuce of the
1o e the manii g ldier amd 1o the braoceh most hove been ot the
same level, although the bottoms, ne stated above, diffor greatly
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With the exception of Interal morines, Lake Chelan and its
tributaries present all these festures poouline to glacial erosion,
and owing 1o the fact that the fve hns but recently abandoned
the gorge, squecus erosion: has made but litile progress, the gla.
einl forms pre but ligthe masked wud are still the most prominent
featnres in the landseape,

Crossing Cnsonde pass from the west, one desesnds frimedi-
dintely into an amphithenter, enclosed on the west and south by
n mountain will surfounded by high peaks. On the sorth is
the pass amd on the east the laind rises slightly, forming the
lower tim of the amphithester,  The hollow of this amphithe-
ater pontning, all the year around, o greal snow-field o mile or
mote in length, which gives rise to Stehekin river.  The aceorn-
panying iflustmtion is taken from the rim of the amphithester,
lsoking townrd the pass, which appears inthe background, with
the snow-field holow it

From the surimit of the lowar rim of the amphitheater thera
i# & steup deseant of several unded feot, down which the Ste-
hekin plunges in n series of enseades.  The villey, at first nar-
row, brondens as it bécomes desper nnd the U-shaped form of o
glacial valley becomes more pronounced.  On either side at short
intervals small branches join the stream. These hend nmong
tha high monntaing and How with zentle courses through ancieat
glacind vallevs to the edge of the glacial gorge of Stehekin river,
over whose walls they leap in great falls,  One such stream heads
in Horsesh oo basin, on the left-hand side of Stehekin river, where
itw waters wre derivedd from a small glasier,  The waterfall known
as Gorman fnlls is the leap of the stream over the sdge of the
glacial wall, which here is proctically verlieal.

This walls of the gorge along Stehekin rivor rango from 4,000
to 5,000 feat in altitude above the bottom of the valley, and the
nigle mnges from near verfieality at the top o 40° or 45°,
Near the mouth of Commpany ereek, some 156 miles above the
hwad of the lnks, the wall 1= fully 5000 feot in height, descend-
mz i ong great swesp rom the summit of the moonntnins down
to the bottom,  Compony ereek, coming in on the right, though
m large stream, Hows on o level sovorn] hondred feet shove the
bed of Stehekim.  Bridge creck, which joins the Stehekin three
or four miles farther down, couring in from the right, also o
largs birmneh, flows in o valley several hundreed feed aboyve that
of the Stehekin, desconding to it by o svries of easedes and
waterfnlls in o waterworn gorge 20000 2000 feat deop, which it
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424 LAKE CHELAN

has put since the retreat of the glacier. Dridge creak has numer-
anE branches; and at the Jjupction of esch of thess branches
simnilnr phenomenns are obgerved, although in case the branches
are nenrly squal in size the baneh or rise in the glacial valley
is not o2 marked as o the ease of gmeller branches, From all
indications (b pppears that the joe must have hesn at lonst 3,000
feet desp in this gorge of the Stelirkin, sinee soveral of the smnller
branehes joln the main glocier ab thal height above its bed.

Laka Chelan is betwieon 50 and 60 miles in longth and from
hall o tile to o miile or more in brondth, Except nesr its lower
erd, 16w enolosed thronghoot Its conrse betwioen high stoep
walls, rising at angles of 407 10.45°% directly from the water's
dge tooan altitudaaf 5000 or 6000 fect nbiove the sea. The
elevation of the lake above the sea is L1000 feet, and its cafion
walls tise 4,000 ar 5000 feet above its surface, Nearly all the
atreams which flow into it are small, and tumble over its wills
in # series of casecados,  There s but one stream of magnitods,
Railrowd areek, which 4 tribotary to it This, which is apon
the west side, heawds in the divide of the Caseade range, aiong
the high peaks, where #a sources are {ed from living glaciers
wrdd ite vallew s o gloeial gorge.

Nomt its upper omd the Tuke i@ anrrow and it= dopth inereases
gradually, but aboot midwny of its length it renches o depth of
fully 1400 feut, its bottom being, therefore, 500 fest below sen-
level, Thenoe itz depth diminishes gradioally to it lower end,
bt not as regtilarly as 1t inereases;.  The rock walls which en-
close the Inke are strilingly parallel to one another.  The high
mpuntains which bovder it wb its bowd oxtond down nearly to
e foob, and then saddenly brenk awny o the lower country,
frsl upron the erst side and then upon the west,

The diam by which the Inke is furmed §s the terminal moraine
ol the glacier. The lake t3 now dmined by o steem which his
cut through this tecmiion] mornine, and after i short course of
threa miles and u descent of 400 feet joins the Colombin.  Above
the prosent outlet are indigedions of former outlots of the Jake
in the shape of coulées, eut through from the west, or rather
gouth. side of the lake to Columbia river. The lower of these,
Kaapps coulée, which leaves the lake at abiout three miles above
it present outlet, bos an elevation, st its summnit. of wlwat 3K
fout alweve the present level of the loke, with a sharp descent to
Columbian river ot it lower end, The other leaves the lake at o
point abont 10 miles above s present outlet, pod is much
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lower, it€ anmmit hl_’,j!l'r; l.i]!l:.' phout 100 feel nbhove the prresant
Inke leval.

Lake Chelan s not diffioalt of access.  The trivelier loaves
the Great Novthern railway ot Wenstohes, on Columbin river
thenee twice nweak a little stegmer stems the swift current of
the Columbia for firty miles, to the mouth of Chelun viver, and
a-stage qovers the remaining three or four miles o the outlet of
the likke, whers 1s situnted the little town of Lakeside. On the
days when the steamer dogs not run on the Columbia the jour-
nay from Wenntohee Lo Lakeside may be mude by stags, The
ke 18 traversed by a amall steamer which, hun'in;i__r_ Laukeside in
the morning, ronches Stehekin, at the hend of the Inke, whers
thare is 2 hotel, late in the sfternoon, returning the next day,
On'the shores of the lower part of the lhke thers nre numerongs
ranches, but within the mountain portion the onlv signs of
habitation are o few Inndings. and above Stehekin there ure no
settlementa, nod trvel in this region must be vpon horseback.
with pack train,
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FREDERIC W. PUTNAM,

Prromadent of the dbmericeny Ansomation jor the Advanorsent of Soenee
Fiftioth Aunivermery Mocking, Boston, T89S

Tha presidoney of the American Assoviation passed last month
from u chemist to an anthrpologist, and that of the British As-
somation from nn suthropologist to o chemist, and thers are no
miore Hustrions rolls in the sclentific annals of the world than
those upon which the names of Gibbe and Putnam, Evans and
Urookes are now insoribed.  The election of Professor Frederio
Ward Putnam as President of the Amerioan Assovintion was an
evenl of more than ordinary interest and satisfaotion to Ameri-
eon seientists, Profedor Putowm hisving nob only established his.
elaim o such recogmition by forty vears' selentific work ol the
highest chnmeter, but also won the adiniention and regard of
seientiic men sverywhere by the signal ability, the murveloos
tact, the untiring zeal, nind the unfailing sourtesy with which
he hing served the cnuse of sciotics for the lohg period of twenty-
five yenrs as permaneat Secretiry of the Ameriean Association,

Frederie Ward Patoam was: borno o Salens, Massachisoiis
April 16, 1830,  [Lis immediate ancestors were the Puttnms,
IFiskes, Wands; and Applotons, who came from England duringe
the first half of the seventeenth century. Young Potnam pe
cittved private instroction until 1856; and as he displayed un-
wsnal wptness for the study of naturd history biz paronts afforded
hitn every fueility for the purauit of his favorite stady.  When
he was bul sixteen venrs of age he had com phled & * Catalogne
of the Birde of Essex County, Mas=pehusells,” and about the
snme boe he wos made ourntor of ornithology in the I lsenm
of the institurs,

AL this time the attention of Lonis Agassigwas drown to the
young man's devotion to natuml history, aod theough is in-
fluence Patowm went to Combridees, where he antared the Law-
renicd Boientific School, intending to devote himsalf to medicine,
This intention was not enerded out from the fact that he was
woon made assigtant, in the Zodlogea] Museum and afterward
appointed curator of the Peabody Museum.  His natural apti-
tude for seientific pursuits, aided by the excellent methods {m-

il
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prrtod Lo hiim by his friemd and mnster, Aprnsaiz, ]J'I'E!HI-H'-T] volng
Pittnnm in nomost seliitable monner for his e work in seisnes,
adud Fronn Hhe dayv of his avooptinge OF the position in the Kssex
Institute he hos alwiays hoon in demand for places of honor and
trust in sestifio work,  To 1558 he wasmade eumitor of iclithy-
ology inthe musewm of the Boston Sociely of Naturnl History.
I I8 lie becnme director of the musenm of the Fssex [nsti-
tate, sned thires Yenm lator wns made superintendont of the Fust
Linilian Muarine Soetety s mnsewn, and whien the Peabody Acad-
sy of Seivnce wis establishod he was nde direotor of the
ﬂ"lillt*lil-:-'_ In 1578 he wis l.!|+.=r'|;.u-|i permaient séurvtary gl this
Amerienn Associntlon for the Advaneomient of Scienoe  To 1574
e was appointel momber of the Keotneky geolosrival sarvey
for the apecinl investigntion of the eaves of that stote. In the
simer ol the some vear e wis for o tioe Basteoetor B the
schiopd for matural history ot Penikese, and in the fll, oo the
death of Professor Jeffries Wyrsan, he wis callnd to the ehiege
of the Peabody Moseam,  In Jopoary. 1875, he was. formndly
appaintesl curator of the moseumn  The next enunuer foand
il agsin in clianee of the department of fishes in the Muaseum
of Connpavative Zoliloey, wind for bwvo venrs hie divided his time
betwesn this institution amil the l'q'-;l_h"ﬂj.* Moigsetinn.

I 1876 he was appoants] by the governament to report on the
tilleetions tinide by the survey wesl of the ane handredth me-
ricdime, which report wis lindshed in 1879 In 1557 he woe
eleoted prresident of the Boston Secloty of Noturil History, re-
tasning the office two veard. T 18352 he wie appoloted sthte
vomprmssiongr on ipdand Geheries by Governor Long, in which
office-he remained  for sevan years.  In 15365 he was appointed
tix the new chair of Mmerioan A rebsology. amd Ethnology in
Harvard Erpiversity.  Sinee 1890 he has boan primident of the
Boston branch of the Amerenn Folk-Tom Soviety, and in 189
wns president of the purent society.  To 1891 b wss mimilo ehiel
of the Departinent of Ethnolpey st the Chicago gxpwition, re-
tharing this ollive uotil the fair elosed. 1o April, 15894, he was
L kel carmtor of thie E‘tiluq_:l-ll'_lg[mj'_ ]:'Ii_!r_||_1_|:"[.“|1,!||l_' af the Atner-
iean Muosenm of Noturnl History in New York, and his tme s
now divided between the institution sad the Poubody Mussum
m Cambridge,

itil 1876 Professor Putnam was an ardent worker sand i
authority in zodlogy, making for himeell an eoviabie name hw



MESL VERDE 411

i copstant wnd, consetentions worl ; but sinee thnt date his
efforts have boen in the departwoent of othoology, s inferest
in these studies wag aronsed ng enely ns 857 when during a
visit Lo Montreal he dsicovered o shell-heap ood on investign-
ton determined it to be thie site of an ancient hinbitation, He
wis one of the first in thi= countey oo wtteilbote these rolics to
v, wid =inee that time e Las personalby explored sholl-hsges,
burinl mounds; village sites; nad eaves 1o vwrious parts of Narth
Americn, nnd hns dirceted sxtensive explomtions in the United
States and Mexico and i Central and SBouth Ametiea,  He hos
oot the direetor of large hodies of assistants in @thineloeical
amd somatologivsl investigations, the resulte of which are vyi-
e ] i the collections in the Peabody Museinm, the Amerivan
Musoum of Natural Hiztore in New York, abid the Field Colum-
binn Musetm bo Chiengo,  In fopnection with these resenrolies
he hins published mwore than thees hoandred papers. o was the
originator of tho Nasuwalist's Dicectory @ he wns one of the found-
ory of the Aoecion Natwralfisf and an editor of it wll 153748 He
hos pdited the reports and proceodings of af Jeast o dozon sooie-
thrs nnid institutions, pod hascontributed oot n little to the more
popuine magngine itemtare of the day. 1. H.

MESA VERDE
) By F. H. Newrne,
], Fliptppppnleer, 17 K Oiinlpienl Sarvy

The Mesa Verde sitanfod o the extreme sosthwestern dormer
of Cilotedi, hins been miade known thiroyeh the beautifally illos-
trated] bioolk of Nerdenskiold, entitied * The O Dhwallors of the
Mesn Vende"  Besides: ethnologio interest, it hins many attrae-
oms for the geoyraphor or geologist. 1t is o renant of an an-
eivnl plain which formerly stretched southerly and westerly from
the country where tow are sitminted the high La Flath mountiis.
Draring the conrse of gealoste time the same foree presamahly
which uplifted the Lo Platas tilted this plain fnd, erosion Teing
{acilitated, it wos desply trenched, until now the Mesa Verde
statuls na 0 grent table-land slightly tilted townrd the south,
preséating to view from all sides sharp precipitods edges. (O
thio porth i the bold promontory konown as Point Lookouot, feing
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townril the La Platn monotaing; on the west is the brond Mon-
tedumn vallev, drmined by tributaries of MeElno ereck ; on the
vast is the valley of Mapoos river, and on the south the nnrrow
canyon through which Manoos rver discharges on 168 way from
the La Pints mountains to Sap Juan river,

Standing on the sonthern edge of the Mesa Venle and Jooking
atriss the doep onnyons of the tnbutaries of the Mancas, it is
gisony that the sone plitin extended origionlly fwr to the south
into New Mexico; but what appears to be a level surface is founil
upen troversing the country W be o land desply disseoted and
almost impasiahile exenpt along the flat-toppel ridees or valley
byl bovmnn s,

The Mesi Verde derives 1t pnme from the Mot that its top is
densely covered with o growth of esdar and pifion trees, cons
trasting with the ard and almost desolate lowlamis,  [nviewing
the mesa from o distance pod o going around it the LER [V PESS1ON
5 darived that its surface must be s plain, but apon laborionsly
elimbing to the top of it it 15 fotwnd that it is in reality more like
i hollow shall.  'Fhe whole interior hus been dug sut, not in one
grent vallev, but in almost innamerable small narrow Ganvons,
which converge toward the south and enter the Maneos, The
plan of the surface of the mesa wonld give the appearmnes of o
number of tingers stretohing up from the sonth sl spreading
out townrd the northern end. In other words, the Gugers of
time have, ns though drawn from north to south, dog out the
long narrow valleys, leaving only thin paralle] ridges rising al-
most to the original height.  Traveling along the top of thess
ridges 15 ensy, a8 the surface is sinooth.  Numeroas cattle trails
wind in and out among the trees, and on horseback the ground
tsan be coversd a8 mpidiy as the rider can dodge the stiff-pointad,
dend, lower bennehes of the trees s but in attempting to go from
sitde to side ivis fonnd e bealmodt impossible to mnke progress,
Henehing the edge of o precipies, the explorer wanders up or
down until by chative he Ands o place where the rock e Been
Broken dovwn, and on reaching the bottom of the valley he muost
agnin search perhops for miles (oF nn opportunity to elimb ont.

About the onby sure nnd procticable way of visiting vari-
ous parts of the mesa i5 to ascond near (18 ppper edge, ot
Point Lookont, nnd then keep on thie narrow rim, in this way
pumging around the hend of the ditferent finger-like gorges.
There it here o teril traveled by pack amimale.  Av plices the
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ritdge i= =0 nareow that the rider looks down almost vertically on
one #ide into the Momteznma valley and on the other into the
hend of the small canyons that lead to Mancos river. A mistop
wotld throw 4 pack aniwal far down either slope.

The peculiar form of the mesa is due lurgely to the sxistenos
of a hedavy bed of sandstone which forms the top-cappiog and
protects the softer underlying rock. This weathers and ernoks
in almowy vertieal eliffs nll around the outer adges:  Tn the in-
terior af the mess, however, at the head of the numerons small
canyone, erosion has procesdod in o peculine manner, anid one
which wus fomnd by the aborizines to be highly favorable to
their purposes.  Aloog the edges near the top of the canyon eer-
tuin partibms of the sandstone have weathersd, leaving grent
shelves, protected alive by the overhanging masses.  These
shelves can be reached often with great difficalty, us the oliffs
helow thetn rny be 100 fest or more vertically, and seeoss from
the top i= aloyest impossible.  The roof of these opetings gradu-
ally slopes down to the floor, 20 that theso grent horizontal
erevices or caves; a8 they are sometimes called, may extond bk
ald or 100 feer, and in length may stretoh for severn] hundred
fient,

Aroatid and on the mesa are found numerous frgments of
pottery ar of chipped stone, and here and there mounds of refuse,
shiowing the lotution of ruined howses or towne.  The innigmer-
nhle vhjeets testify to the former presence of o large popalation.
Buins of stone towers on prominent points show that the wrts of
defense wore an important fonturs of their life. Tt is, however,
ander the shelter of the great overbanging rocks that we find the
ruins almeost in perfection.  Iere. in the dey climate, protested
from the oeeasional fierce storms, the dust of centuries has ac-
eamulated, aod even organic matter hos hardly andergone any
thange. The great stone hovses and towers rise story u pon story,
and behind, in the piles of refuse thrown in the part of the cavo
where the rool wpprosches the floor, are the worn-out sandals,
the broken pottery, and all the rubbish of a town.  Here, evi-
dently, were kept groat ovks of turkevs, and in the rubbish
sometimes graves were wnde, the bodies gow bing dried to the
conditlon of tough leather, being perfectly preserved mommies,
The elothing on these, such as thie feather mbes, hns riknine] s
texture and even in places its color.  No fragenentsof wetal hove
been found, butall the implements are of bone. wood, or stone,

Wl
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The buildings are tonstructed of carefully squared rock, each ot
whicl must have besn brooght some considernble distanees up
steep ladders or along the nurrow trails which lead to the towns.
Water was had in some cnses by smull springs or seeps within
the rook ; 1o others it was brought in enrthien jars, carried, pre-
suminbly on the heads of the women, from the springs far down
in the valluy. The foot and hand holes cut in the rock still
shiow the path by which the dwellings were rrachod, hutin plaoes
thise  tervmimiste on overhanging eliffs, where it 3 osbyious thoat
ladders must have beey smploved.

These ruins have booh an object of supdrstitious drend by the
Utes and other Tndians Hying in the neighborhood and have not
bewn distarbod by them through centuries; ot with the sdvent
of the white men destruction has come, and many of Ehe finest
have hewn wantonly pulled to pleces or injured 1o the search for
relice. 1o particular an estufs or couneil chnmber situated
helow the surface of the ground and the anly one remaininge
pirfect condition was partinlly pulled to pleces in order to take
some of thir logs of the roof to exhibit at the World's Fuir at
Uhivago,  Varioons Dsdividunls have mide a business of eolluot-
ing the pottery from these ruins, rifling the gmves and selling
the mnterinl thus oblained to tourists or to collsctors of curios-
ities.  Soverl wusenms linve senl exploring parties into thoe
vicinity and hove ebiained material for exhibition, Although
these ruing ure presumnbdy the property of the National Goy-
ermnent, Hitle, if envthing, has been done W proserve them, and
the National Museom posspszes comparntively few objects from
this loeality, It is.a matter of regret that these interedting roins
are not being preservisd, as even from a commercial pspect they
would have an ever-inereasing yalue to that part of the State
atiracting tourigta fiem all over the worlid. Lo spite of the dif
fiettltios of negess, L5 osthmnted that ot present 75 parties o vear
visit the mote mportant of these oliff=houses, The teip lsnde
frany Mancos, 0 town on the Hio Grode Southern milway, a
day being spent in reaching the ruins on horsebock, another
day or more in visiting the ruins, ad the grester part off one
day in returning fo the milrond, It might be practicable to
constroet w owagon road, but no steps of this kind should le
fkan to facilitate truvel until ample protection is provided to
prevent the delacing and iojury of the baildings by careless
viaitore.



THE GEOSPHERES *®
By W J Mctiee,
View- Presicdent of the Nationial G espraplic Sooety

I"erhaps it is my first duty, as 7t is a privilege, te offor you a
word of ‘weleome on beball of the Sovlety which 1 have the
hunor to represent—one of the institutions of the National Cap-
itad engngeod in ke own way in edoestionn] worlk. Spsinking lar
thiut Soeiety, Mr President and Indies and gontlsmen of the
National Edueational Associntion, I bid you cordinl weleome to
Wishington, and ploce at vour dispesal a1l the facilities which
ALEr CFLLPSL

Before Joling vou away from the earth’= surfaes, which bos
bttt #0 admirably desoribed by the lnst speaker, 1 wish to con-
[vss that 1 labor tuder o certain cinbarfasamont.  In the fest
ploce, Tnm attempting o gpeak for another man, aod dn his
subject,  The subject was chosen by Maojor J. W, Powell : first
nn eduentor fike most of you; then asoldier who Joft an arm ot
Shiloh ; next the explorer of Colormdo canven, the boldest Jr e
of explurptory work In the history of aur country ; then u geol-
ogist and long Hrector of the 1. 8, Geologioal Survey ; at the
e time o gthinologist and founder of the Burein of Amort-
cuti Ethnology ; and feom first to Inst o philosapher, one of the
st vlgorous thiinkers Amerion has prodoced, 16 k= bt natoreal
thiat | shoald shrink from disoussion of s subjeot developed hy
so oririnal a thitdier abd seloctid by him for presentation be-
fome you an his own intiitable woy,

Again, | bedong to the eloss of koowledye mulers who miost
feetl their own loitations in appearing before those who wssiin-
ilnte and apply knowledge, placing it within resch of the poople
ancd theriby porforming the real work of mising humanity from
pliine o plane us time goes on. [ apprebiend that my ideas
misy seen vague amld my exprossions obseure, but 1 eonfidently
appenl to vour intellgence to wid in madcing the idens eloar il
aeeful to the multitude of Amerdenn youth for whom you stind
SRS, .

* Ak albibress dellsered befere sl Natlvam) Ediesthoma! Asavrtitbon, Washington,

Sy, T,
i
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First ns to definitions—definitions rendered the more neces-
fary for the renson that the essentinl fdens which 1 wish to #x.
press-hnve not yel foand their way into the dictionaries.  Since
enrly in the history of Enowledge, men hnve recognizsd the
atmowphero—i, ¢, the body of air above the earth, At first the
recoguition wiss vague: 0 beswme more and woee definite us
time went ong and now sduested men and women and ehildren
know the attnosphere as o gaseous envelope surrounding the
solild anrth, an envelopwe composed of a complex mixture of sub-
stnnves, chiefly of oxvgen and nitrogen. This atmospliere s
one of the geaspheres, the outermost of (our,

S=iteo the boginning of knowledge: too, men lnve perceived
the waters of the enrth ; and, as time has gone ony they have
recognized more and more claarly the substantinl unity of the
slanding waters of ocenn amd bay and lnke, the rmoninge waters
of springs and nvers, and the solild waters of Aretic and Antarotic
anws and the glaciers of mountain and pole; and they are com-
ing to extend the auity by Ihelude the agquaons vapor of the nir,
one of the conatittent gases of the atmoaphers,  Water s a defi-
nite mineml substance existing in three formae, a= <olid, Tiguid,
and gus, though chieflv.in the second form: it constifutes a
hydrosphere—the seemud of the four geospheres—oovering the
graatier port of the solid enoth and coversd by the greater part
of the atmosphere,

Human knowledge began with the recognition of the solid
earth ;ons time possed the knowledge became delinite through
the endless imteractions between human mind and human en-
vironment; and todiy most intelligent poople recogiiize o tor-
restrind sphers beglnning with the soils und rocks beponth their
feet, passing boneath viver and lakes and ocepn to the antipodes,
nnd extending rom sguntor to pole innspherotdnl mnss forming
the sisible solid part of vur platiet. Now it s only the superti-
ainl portion of this spheroldal mass which lies within reaoh of
obgervation ; this is the mcky crust of the earth, the ohject-
mtber of the setenoe of geology 3 it consists of o wide varoty of
minarnl subatances, mainly oombined in rocks of n spenifie groy-
ity avornging about 270, This earth-orust forms the lands of
the earth and the basins of the ocexns ; all of the geographic and
topographic fentures so well deseribed by Dr Hodway am bailt
up or carveld oul of ib; the continents, the slands, the vallevs,
the mountains of the world represent this vast mose of rock-
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matter, which it is convenient to eall the lithesphere—the third
of the fuur geosphvres,

While observation of terrestrial things ends with the atmos-
phere and hydrosphere and lithosphers, definite thinkers find it
necessnry 1o form some fdea of the constitution of the interior
portions of the jlonetary mas=s at depths below the reach of di-
rect vision.. Now knowledge of the mrh's interior Is gnined
not through geology but through the sister scisnce. astronomy.
You are sware that within recent venrs astronotners have pe
duced to system onr sun, the planets pnd ssteroids which einele
about it the satellites which follow the planets, ami the long-
mysterions rngs of Eatom—the various constituents of our solar
system ¢ wid the paths of the planets and satellites havo been
surveved, while vach of the bodies has been mdsaursl and
welghied, o that their volumes nnd densities are known with
cotisideralde ncenrney.  Let me indieate the acourney with which
this astronomiicn] work hins been done by snying that sun, planet,
nnd wntollite have boon widghed with an acouraey no Jess than
that  of the grocer in desliteg out suear and ten, amd that the
arbits of plonets, satellites, ond asteraids bave beonsurveved ns
neeurately o8 the rendways and even the railways of the sirth's
surfinee.  "The earth iteelf hins eepn weighed, with somowhint less
accurmey than the other planets, it s true;, vot with =uflicient
acturney to indicate that & mean dons=ity is nearly six times
st of swater (56 5, oF mpre than twice that of the known
lithospliere.  Aveosdingly it is known beyond perad venture that
thee earth has an interior portion muel detiser L the known
exturioy; sl this somowhat vageuely definml port oF the warth
iy oonvotioutly b called a dentroepliere —thie inneruost of the
fovtr peosplipres.

T the hight of these definitiong, yor will understand that wiy
objest 10 coming before vou is oot &o mach to ssy new things
as to lry to establish a new point of view., Kpowledge pro-
gresses in fwo ways which are interrelated yot faicly distinet ;
the firgt 1= annlyss and- the seeanil s evolhesis; the sum of
knowledee i mereasd Ly anwlvsis, while it quality is imgiroved
by synthesis: | am now abtempting, not o bring new fets be-
fore you, but to pit old faets together in s new way, and thus to
earry vou ton hizhor plane in the synthesis: or genernfbation of
o wide range of observations; nid 1 wm seeking todo thizin
sich manner ag o relloet the workings of auothor man's wind—
thee miud of the read author of this wdid ress,
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Let ue now constder the rélations Botween the geospheres.

In the finst ploce. the matfer of the goosplieres iz unlike in
slate or physical eondition. The atimesphore 18 almaost wholly
gagenus; the hydrosphere is for the most part Hoguid, thongh in
part eolid and in small part gaseons; the lithodphere is almost
wholly soliil, though & orinate part is gascons (elbdetly as fm-
purities in the air, while s small part may be liguid under
temporary and local eirevanstanees ;. for the present the centro-
sphere may boe considered o transolid.  This the four geo-
ylulmrpn represent the threswell-known stales of mnttar. together
with a fourth state which I8 not eertninly kaown from direct
olsprvation.  Ttis the marvelonsly delicate interrolation between
the three exterior genapheres (hat gives chareter to the earth
as the theater of life and the home of humanity ; for plant anid
boast and man are alike dopendent on the lithoephere for the
solid part of their bedily substance, on the hydrospher for the

ater purt of their sustenanes. and on the stmosphers for the
breath of lifo.

In the second ploee, the exterior geospheres nt least arve, de-
spite the differences phivsienl condition, in some degroe inter-
mixel. The grenter part of the atrosplhore Honts ovir the
witers siad lauds of the enrth g8 n thin mantle growing more
atitl ore teons outward ;o an early esttmate of its thickness
was forty-five miles, bt the Americnn physicist Woodward has
pocintly shown that the outer portion is much less dense than
at first supposed, and that the total thickness of the mantie ex-
conds the radins of the solid earth, A small part of the st
phare is intermized with the waters of the hydrosphere, sspecinlly
the runming waters of mivers aml bevoks: woother part ptasfues
down it the lithosphers, filling intesstiees in the rocks nd
plaging an inig ortan rolein the chemionl and phesionl changis
ever proceeding in the éarth-erust.  In llke manner, while the
erpater part of the hydrosphore exists in the ndsans, Inkes
tvers, snow-fields and glociers o considerable volume Tises fur
fnito the atmosphers in the form of agveons vapor, nid o much
greator volume permentes the lithosphere as grounrl water or in
gtill rore intimate combination with the solld earth-suhstanee.
8o, too, (he materinl of the lithosphere is in small purt dis-
golved or suspended i the waters or nffoit in the air; al the
sane time there 18 an eobscure interrelation between the Hiho-
sphere proper and the centrosphere, manifested in voleanie and
ather phienomens and perhaps in the presenee of metalsnmong
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the rocks, for there are cortinin rensons (which cannot now be sel
forth) for reganding the centrosphers ns an aggregalion of melal-
loid substances, mueh ns the lithosphere a8 an aperéeation of
lithoid substances. The blending of the sxtenor geaspheres 13
espoeindly imimate whers the thres are in normal contact, i .
about the terrestrinl surfnee on which men bive nod with which
geographersdeal 1 and the soils, the plants which subsist an the
goita, the animals which consume the plabts, and the emowning
hyman orgatismn which dominates ull the others are praducts
uf the comminegling.

Just as the geospheres are intermingled in material, =0 they
are, i =omo measuee, interrelated a0 pormnl movements,  The
atmosphere 2 an aerinl ocenn, sver astic with currents due pri-
marily to the ratation and revolution of the sphere, i 4, to move-
ments dopending on the density and volume of controsphere
and lithosphere ;. the waters of the ocoan nee evaporated nto the
atmosphere, curned for in its oureents as aqueous vapor, snd
then precipitated to flow baok again s fresh water, while the
body of the ocean is enlivensd by etirrsnts sob 10 motion by the
ever-moving atimosphere as well ns by tides produded liy rola-
tionamil revolution: the Hthesphereis eonstantly destroyed and
reconstructed by the moving waters of the hydrosphere, whiie
the earth-prast i= warped wnd continents are 1ited ool sos-lat.
torns depressed Ly the obseurs but potent tovemeots of the
centrosphers, 8o the normal movements of the geaspheres aro
interrolated @ and most of them. from the rhythmoe rige wocd Wl
of the earth-vrust through which continents are lifted and sub-
moerged to the trmdewinds and poeanie purrents, mny be traeod
to thie motions of the controsphoro.

Let ne now consider for a moment how the eonditions and
motiong of the exterior poaspheres wonld be affected by cie-
cumstanees which, at first sight. might secin trivisl 3 forthereby
we may see more elenrly how delieate are the intercolations on
whieh terrestrind Iife and humnn netivity depend,  Suppose the
temperature of the earth were raised, say, 2007 F, what would
follow * Your common sen#e, born of experionce, tells vou
that much orall of the hydrosphere wonid conso to exist wa
stoh and bedome a part of the atmosphers; that the atmos-
phers would therely be muitiplied 0 volume anid density,
ohanged in substance, nond modified in movements, vet that the
lithosphere wonld remain substantinlly unchanged save that
sovme of its substanee wonld bo disgolved in the dengified atmos-
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phore.  Probably the cantrosphere would not bo greatly affocted ;
yet even so slight a change in cireumstance ns an incrense of
tempernture by only 2007 would remove the hydresphere from
tha warth ancd greatly modify the atmosphere.

Let us next consider the effect whick would follow the reduc-
tian of the temperatore of the earth by, say, 400° T, something
wo should hove been unable to do a genemtion ago, but which
we cutt now do ensily by reason of recant axperiments and ois-
covories in physies.  You will remember that about s =eore of
viulrs apo Cajlletet of Franee amd Diotet of Switeorlnnd besnn
to hquefy diferent gnses by the application of pressirs ot low
temprerature ; many of you know that this line of experiments-
tion was continued by the distingnished chemist and physietat
of Lomdon, Dowar, who liguefied one gas after another until
eviry gaseous substance known to man, inelyding hydrogen,
has been raducsd to the liguid state; and 1 am sare many of
you know that un Amurican, Tripler, has recontly improved on
the work of our European cousing and has Tearned to ooy
air in lurwe quantities, ab low cost, by the skillful application of
pressure and artificially redoesd tempornture,  Priplers work,
by tho way, i worthy of more than passing pote, for his ad-
vance has given miankind n new hold on the powers of natirs,
with a promise of praction] applieations vielding benefits much
graator than wore promised by electrieal control wheo inventors
firet begon to otilige efectricity for meshanienl and other par-
poses ; but this s a digression,  Now, liguiil airis a little lightar
than water and boils or evaporntes at about 312° below zur, F.
So we koow that if the temperature of our planet were to he
redueed by 4007 the atmospheors wonld sease o exis ie such
and wonld shrink to one dight-hundesidth of its present bulk
aml be converted into o hvdrosplion: ; we know, too, that long
before the reduction wis eompleted the hyidrosphere would
denBe bn oxist hs suoh and would become o part of the litho-
aphere, for the wiaters of ocenn nd lake would b gongealed
(ns wir koow from Triplers exporimentz) ioto o dey powdery:
msE of crvatnls, erombhing unider hlows or pressors just as
granite ancd limestone and other rocks arumble ot our Jrresanil
tempersbure ; the waters would become rock nddsd to the roek
which now exists, By this troosformation the volume of the
titlempthers would be augmented by that of the present ocenns,
the present son-level would Decome sea-bottom, anid a lghiter sen
of liguid air (only & dosen or g geore of yaeds in depth) wonld
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wash the frozen globe, loaving continents and islands rising
above its surface in o geographic configuration differing not
groatly from that of the present.  Over this globe no air wotld
float, sase possibly o light vapor zeantier than the agueons vapor
now Bt i our atmoeaphere ; and no man or beast or'plint, 1o
trace of life conld exist,

tonideration of the profound modification in the exterior
guoapheres nessarily following ehunges in tempernture which
ann oily be considerad ns =light in comparison with the wide
temporiture range even of our solar system aids vs in under-
standing something of the conditions which attendmd the enrly
stages in the devalopment of our planel.  The earth a8 a whole
s apparently a cooling body, though the rate of conling may
he—indeod wust be—almest infinitesimully slow.  So the
planet primeval st have besn warmer, o groater part of 1t
witlor 1 bst have beoi aflont gz vapor in the atmeaphare, which
st hove been heavy with vapors and the fumes of solids
anlibile i hot water. Ll ke manner the changos necessnrily
produced inthe geosphieres by diminished tem perature eanble
s to tako o lotge Took into the ftore and foresees the fato which
awaits the sging planet—uniess, indeed, this fate may he avurterd
by wirl of haman ingenuity, There are many indieations that
the mechanism of the solar system, and, indeesd, of the stellor
sy=tem, i» monning down,  We koow that the water of the
carth s going into new combinations from time to (ATTTURE TR
gonstitient of the rocks of the Tithosphers; we know that the
watir area of the globe i3 diminizhing from age to pge ox the
gotis rin, for the elastie deposits with whidh geolngists are most
conceried ware laid down in water, while those now forming
are lnrgely if not mainly aceuminlsted oo land ¢ there wre doesorts
an every continent today, while the reoond of geology indieates
that diring the Carboniferons and earbior sges all the lands of
thie caeth worn fertile and humid.  Apd just as the hydrosphsre
is going into the lithosphere by chumic abaorption as wall as by
interpenateation, o the commingled oxygen and nitragen of the
atmosphere nre slowly seperating and combluing with the sul-
stances of the lithasphers, wnd probabily alao with the substanoe
of thi hvidemsphiera,  The changes vield a glimpse of plonethry
history; they snggest o time when the now deapebiriod contri=
gphicre wis anveloped ouly Ly henvy atmesphere, with oo litho-
spliers snve possilily its own doures and slags, and no hyndro.
sphers save passibly viseld lakes of it= own substance Bl
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liguefiod by reliel from pressure like the luvas of later time:
thiy mise visions of slowly segregniing waters and acenmnlating
rocks formed through interaction between the condensing at-
mosphere and the cooling centrosphers; they Indieate the
differamtintion of the goospheres in nice adjustinent to temporn-
ture and ather conditiond.  The changes indowl give n threat of
mitimate abaorption of airand water into Lthe rocks, loaving o
dosed planet of centrospliers and lithosphere only, swinging
helpless through space ke our frozen moon; vet there is n
int promise in a fifth geosphere produced throuzh delicate
interaction among the thrde exterior spheres of the earth, Iying
phout the common boundaey of the thres, dependant on wll,
yet abile (nt least [n some measure) to control their relations—a
pgithiosphiere, coniprohending the scanty Lint potent and ever-
prowing mnntle of thought which taday etivelops the world.

Just o fow words more, il you please. conderning the gsneril
relations among the geospheres: The atmosphere is 4 bod v of
s conditioned primarily by tomperatare; the hivdrosphersis a
velume of liguid vonditioned by temperature anid geavity ; the
lithesphore iz a sholl of rock conditioned by tempernture, gravity.
widd o more eomplex chsie nfl'tni_t;.' than 78 found in the mix-
ture piror the compind witer; the centrospliere is a transalid
aned probably metalloid body, conditioned in wiys that are Hob
well known; the several gepspheres combine to form s planet
oonditioned by temperature, gravity, ehemie aflinity, and per-
haps other ngeneies, which extond to other planets ond sitel-
lites wnrd sun= of the cosmes. Bo thie fentires of the geospiheres,
b i, Lthe oharactoriatios ofoar planet, nre largely detormined from
within; yet it 15 not to be forgotten that ech geosphére con-
tributes to the making of the others, and thus to the molding of
the planet and in some. messare to the shaping of the cosmos.
This has alresdy been indicated incidontally,

Liet ug now proseed o consider o fow of the speetal relations
among the geosphores 'which affect cosmiv seonomy ¢ We have
gl feson for supposing that the earth Is o cooling body, that
gotne of it primevol leat 3= constantly passing into space Lo
ntfect ( howsoover infAoitesimually) other bodies : bat do we know
why the temperature of the earth is not lowerad more rapidly—
why the lowering is =0 slow as uot to be detectable by the ob-
saryations of history 2 We know that if the earth were simply
o bl swinging through interstellar space and oooling by the
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radintion of its hent into space it would soon be refrigornted ;
we know top that in this case the temperature of ite surfaoe
would be determined solely by two factors, vie: (1) the tempur
atire of the hall itsslf, and (2) the teraperature of Interstellar
spivct,  Now, on examining our planat aganaetunl thing and not
as o Ngmont of the imaginntion, we do tol Jind that the tem-
paratury of its surfiice s determined, or even pereeptibly affected,
by its own proper heat; we do find that the temperature of the
pxternal enrth is determined by the heat received from the =un.
1t follows, of course, that the earth is not merely a eooling binfl
suspended in oold spaes.  On examining more eritienlly the
conditions determiniug our tempernturs we find there sire twao,
viz: (1) insolation or accession of silar heat, and [2) conEerva-
tian ol w constderalile part of this heut for o time by a terrostriol
mechaniam. This mechanism resides ehleflly in intermlations
smong the extarjor geosphieres.,  The most importiant conservas
tive ngeney is the aiqueos vapor of the alr, which not only stores
qunui[tien ol heat ti be given off an condensation, but serves to
ohiek rudintion feom theearth into space.  When thesunshines
ot the voean, a film of water is ovaporated to be borne high in
the clonds and earriod far over the mninland ; when it is eon-
demaed a part of §ts heat is employed in raising the tem persture
of surrotnding air, water, and tock; so that water, ahiefly in
the form of vapor, stores heat more effectively than any other
stibatunee with which we are acquainted. St more effioient is
pguions vapor as @ blanket checking evaporation | dry air 1=
dinthermous, but vopor-dnden alr checks mdiation from the
earth asa gnrment cheeks radiation vom the body.  Since there
is no part of the enrth, #ven on the deserts and polar jee-fields;
it which there Ts not an apprecinhle quuntity of agneous vapor
i1 the air, this substanee forma a elothing for the earth, deter-
mininge its temperature, rendering it habitable, and making i
whant it 18 toeday, the stege of human activity,

Thers iz anuther class of spocial relations between the geo-
aphores which [ shoald ke to bring belore you, partly a8 o now
disgnvery.  As before pointed out, the rocks Of the earthorat or
lithusphere are permentad by water in the form known techn:-
oally a8 ground waler o phrentie water,  Now obe of our nost
distinguishel geologists, Profeszor Van Hise of the University
af Wisconsin, has recontly shown that this gronond water plays
an bmportant role in changing the texture and stracture of
rotks, ospecinlly bt depths where the pressure is great and the
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temperature higher than at the strfoce. It is a well-known
property of water to dissolve certain substances, nnd i efficieney
in dissolving many rock-substances is greatly inerousisd when
the subktaiices are subjected to pressure and heat: nnd, under
these conditions, it also jonizes complox substancis—i, o A1
rates them inth their simple componsuts or ions: Acoordingly
when moist rocks are subjectod to strong pressare af lizh tom-
perature, a8 i3 frequently the ease doep in the earthorust, the
roclk-mmtter is dissolved at the pointe wod planes of greatest
pressure and pravipitated or redoposited at neighbaring points
aid plunes of less pressure ; so that, for example, 8 erystalline
cube of wet amd hiot rock-matter way be peemansntly distorted
by long-oontinued pressurs on opposite faoes, the ervatnls grad-
ually vielding to the stress iu the dirsotion of pressure  wnd
elongating themselves in the orthogonal divections, Through
its property as a dissolving and Jonizing agent, that partion of
the bydrosphere which penctrates and suffuses the lithuspliore
haw determined the texture and structore of most of oor pocks
it has tranaformed the muds and sands and slimes of original
deposition inte shinles, sandstones, and limestones; in some
instances it has reconvarted or metsmorphiosed these rocks into
suhists, quirtiites, and moarbles : still move significantly it hos
mided In retnetamorpliosing desp-sented rocks into lavas and
ather orystallines. This extreme effsct of watsr i= pesetitfinrly
instructive in that it rovesls epmething of the chamoter af e
centrogphere, whose dense ninterials are brotght within reach
of obeervation only by water ns s salvent and sublimant in the
furm of lnvas, ven-stones, and other rovks of hypogean origin,
There i risson for regarding the atmosphers as 2 diffrentinging
wiid dissipating  fuotor, and the hyvidroapliere pen unilying amd
cunsprving factor, both imtermeting witl the centrosphere in suoh
manner = to develop the [ithosphere and conyvert it into the
lorrestrinl howe of humanity ; bot this relation ves] pot be
pursaed for the present. Yot it is worth while to note i curious
relation. between lithosphere wnid centrasphere whicl is Hypnr-
ently controlled by the waters both of the surface and  the
depths: The two inner gossplicres nre in ynstable vopurilibirium ;
thig I= ehown by the ocoasional escape of the deoprreatod -
tertls from the foundation of the lithosphers (if not T the
ermitrosphere itsell) in the form of extruded Invas amd sabli-
mated vein-stones ; it i= shown also by the interminabls heay-
ing of the controspliers wanifested in sontinental osoillation
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nrud, t somn extont, in the aplifting of monntaing: it s fndi-
catisd further, in still more interesting though obseure faehion,
by the apparent reduation of loose-textored solids to the denser
vrangolid condition in provinees subject to loading through dep-
paition of exceptionnl volumes of sadiment—e g, the Gull’ of
Mexico, the world’s most notable proyvince of loading, whose
configuration suzgests a hypogean “slump "™ which may be -
iatin] expermmentally by pouring a fow drope of heavier ond
covler lifpuid into o viseld liquid at the eritienl (or bolling)
point; but this most interssting relation may also be pussml
over for the preacsot with the simple sugeestion—mnde DY ANy
phonomunn —that the solid lithosphére and trangalid eenteo-
sphere appear to be Intorconvortible ot o eritical point uf tem-
preeature and pressiao, niuch as the stmosphere nnd hydrosphers
mny b considersd interconvertible i state and in substines on
pusstie o eritical point f:nmii':imm_d by the same fuctors; and
that the hypotliesis of interconvertibility exploins some of the
miost pusaling fincts in geolboy.

There are olher interrelntions betwesn the geospheres, inter-
relntions innumernble; time will not permit me to mention n
tithe or even a hundesdth pard of them ; vet there is one more
relation which appeals strongly to those geographers who, like
myself, alwnys see the lands and the waters from the human
standpoint, and T bog your indulgence for the thres minutes e
quired toset it forth briefly, My predocessor, De Redway, hios
admirably defined for yon the nataral provinces of Amerion, anl
shown you that the features of the land, formed doring the ages
by the work of running witers, shape the chnracter of our poo-
pli. 1 trost he will permit me to add 4 word to his theme, as
will a5 to that of the thinker for whom 1 am speaking : In what
wo call the western hemisphere the land and the waters are =0
rielnbod as to form o brond continent, the North Ameriean con-
tinent, muinly in the North Tom perate sone @ daring the nees
the centrosphiere has heavad and sunk according o its wont,
and hng interncted with the atmosphers and hydrodphors in
such manner as to produes a lithosphere of far-reaching forma-
tions, crompled ere into mountnns, stretohing there in broad
plains, modifind everywhere at the suefioo into fertile soils,
charged often at the depths with mineral treasures—the whole
s rich poatrimony wasted on unintellizent nhorigines nntil men
of thought and sotion came to elaim it Then, stnee the lands
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wore browd and fertile, agriculture spread more rapidly than
avist before, more raptdly than wonld bo possible under other
conditions; next the magnificent distnnees and rich prodoce
cotapelled improved transportation facilities, and steam wis
hinriissed more e[ﬁ:ﬂ.wulv than woudd b possibile under other
gutiditions,  Meanthmne the broad problems presented by a broad
land witened the views of men already ingpired by politienl,
freedom, and Amerien becrime 8 nation of inventors, o people of
applied Science; geography was studled mors Lroadly than
would be possible o a petty provines; it grew into a sejones of
woulogy, DEpired by the bhremdth of the formations and their
woalth in resources; goided by intelligencs broad as the land,
and todoy the geplogisi= of this countey lend the world 1n their
sedenee. L he sistor selences were invizornled by the associa-
tion. 1 have said that the solar system has been weighed and
meastired with uuparmllelisl accurcy during recont yoars, and
many now add that the work was done by Americun genins, and
that today the shipping of thie eivilized world i goided by nau-
tieal almanwes based on this Ameriepn'work.,  Aunother scienes,
regoternted in Ameriog by rengon of lnvoeable conditions, is an-
thropology, W have huul botter opportiinities than the studimts
of ‘other countries for research concerning mankind @ we have
i Washington and 1 other cities reprosentatives (rom every
mnporiant mountry oo the fmes of the sarth, representatives of
pvory living mee, of gyery blood o hioman veins; theo wehave
aowitder mange of colture constantly before us than any other
nation, o mngn running from savage aborgines through bar-
bavrie tribes ap to the fepresentatives of the kingdoms and win-
pites from other countries, and Anslly w ourawn enhightensd
peaple, stangding on the highest plane which munkind has ever
attained—the plane oo which soolnl onganization 4 based oo
intollectun] freedont,.  We have overy stigre in homaon culiare
bfiors ws) niud benee have been able to develop o broader wnd
profodnder scienee of anthropology thoo the world has seon
bafope,  Especially during thie last half century onre country lins
sprang forward in the mee for intellectunl attainment, surpnss-
ing all other mations ; and our application of setontifio prino-
ples has kept pace with our development of knowledge, Today
if English promoters m Ezypt want lovcomotives furnighed  on
short notice, they send ta Ameriea, knowing that, despite the
doubling in distaney, the order can be filled more quickly than
ut hooe s today if s beidge 8 to bo built more sepidly than the
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eliginoors of olher countries ¢on o it, American engineers ire
called tothe task. Ouar progress in appliention heas combined
with oor progreds i knowledge to strengthen individunl chae-
aoter, to produce o free and foreeful individuality greater than
other enuntries know—an individuality &]:!nrmllnﬂ'.' expressed in
the faces beforn me.  This exalted mrlm-:hm'ilt_} 1= displayed in
mtire perfect coordination of thought, in more complote union
of heud and bratn than the world has ever seen hofore; it is res
vealed in morl nprightuess and strength of chareter, i per-
sonal cotmge, oven in that =plendid markamanship—the highest
ox pression of cobadination betwesn mind and musele—whieh is
Amuorien’s lotest revelation to the world, The individunl ohar-
aoter of Americans gives national charmetger 0 Amerien @ our
pretriotism, the spontaneons prodact of free miods, Tn hrooadiey
apd deepor than any sentiment brooght oot by roval ediet: na
other eountry aould mateh the recont impulse which parsn fobed
the millionaire clubman of New York and the roving cowhoy
of Arvizona to stand shoulder to shoulder in n war for hu-
mniity's sitke, It i3 the unagualed individoality of the free
eitizen, unitd and controlled by a dominaot iden, that furms
the bagis of our indomitable social ormanistion, a socinl OFRiRL-
lgation faintly expresasd by that eodedination in army and vy
which overwhelmos oppokition. Complete as I8 our cobndinntion
in militury, motters; it is moch more perfoct in eivil Tife, In
thiat nncensing oongoest over nadure toward which our deepist
thoughts nre bent: and our TUKKEOO0 tedivaduals, ool o tower
of individual strength, are kept in toueh by tolegraph and fele
phone and press, united in thought and pucpoese, koit foto the
strottgst socinl gl political fboe the world has seen, It is
thiis soitial Gibrie, the exprission of thuught and purpuase, which
I have in mind o referring to the psyeliosphers, most delionte
vt noblest of the geosplieres, which seems to e enveloping our
planet wud commencing the eontrol of the rock-sphore, the
water-sphere, and even the sirsphere for the good of Liumanity,
And it is this conguest of the powers and resources of the ex-
terior spheres, ingpired. by intellectual freedom and gulded by
liberal education like that which vou dispenso, thut has placed
Amarien in the foremost rank among the nations of the earth.



PROPOSED COLLECTION OF FORESTRY STATISTICS

At n apoevinl mesting of the Nationnl Geographic Boolety, held
in the Lecture Hall of the Boston Scoiety of Natural History,

Boston, Massnchusetts, Augnst 25, 1598, VieeProsident W J
Metiee in the chnair, the followine resolutions were ndoptod ;

W herems, thropgh the Inereasing consumiption of furet prodoets, the
distruetion of forvsts, aod the vist estension of menns of tmpsportation,
questinne hiltherto of petrictes] bearing are mphdly miming grave in-
ternntional impaortanee ; o

W hernma the Nationa! Forvet Assoctation of Gérmany lins oandertaken
te eellort througghont the world forest nfarmation and statisthe of cons-
msiretied Brnopuartato

Fesoleed, That the Nationnl Geographie Society expross its desp sonso
of thie yalog to mankbyd of the work thus begun, and pledge its connte
nanoe nnd support b the investigiation ; and

Hemolece, That a commitiee of three bo sppointed by the cluar to come-
muan beste tliese resolntiens to the Sutional Farest Assoviation of Germany,
wiid b tnke such other steps = may be pecossary bo ctrry them (nbo
olfect

In conformity with the resolution, the chair appointed Mr
Gifford Pinchot, of Washington, chinirman, and Mesaes Willinny
H. Brower, of New Haven, and Arpold Hagsue, of Woahington,
nz n eotmibtee to tnke reguisite netion on behalf of the National
(reographic Society.

MISCELLANEA

It hos recently been aseortaingd that thi British consomption of sogar
(1, Gt NI tons por annmm ) be alibost equal o thint of Franes, Germany,
Austrin, Holland, and Beligom oombined

Tha tmport trade of Cannda during the Azenl vonr 1857-1808 amounted
to 140,005,050, mnincreass over the preceding yonr of £21,000,000, The
s pirts il poomgeerrgeate valoe of $15,485 770, gn inevense of $20, 482, (00,

A Danish expedition to explone the enst coast of Groenland bebwesn
the ith sl 7oL deerres north lntitode silsd from Uit e ceny Adg-
gost 16, apder Lieot, Aoulep,  The ship, the edthaal, hos o complets
soientiflo equipment and 18 provistonsd Tor two vears.

The Duke of the Abruegi (Prinoe Lolgl of Savoyr) hos added to Tiis
nchlevaments in mountadneering by o suveesifiil pseent of the Algrille
Hane Now, e Algdne peak ot bhos bitherto deflsd the efforts of the
miast Intrepid amd determined oxplorers.  The daring fent was gooom-

pliwliesd o Angenst 16,
Hin
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CHESAPEAKE & OHIO RY.

|"|;|'- F. P. V. LIMITED s ome ol 1he fndst tralns badla] sver any rallway beask L A ks prien. Il runs
mfic] Bertwe=n Clocinneif and Xew York the rotete (ratil WHRARIR G Tt ayen the Penmeylrania
sputesm, It has every modern cotvenienee and npplinder, el the dinlng-car service b ng s prriar if
it has an oqual. The road-bed I ltemlly Yvwed ot of the eterpal rocks | UL ls lallamed wikth steas
Fromn om= end to the other ; the grenter poriiou i laid wilh one ||rnll1:'l‘l1-11l|lr|l= wiesl rails, and atthaugh
CUrYes &TE mileresiein the mountsln sectbo, 1he e |& meé spmooth an over 3 Western :I-rll'l'll'i"'—

O ol ihe mast Delightfdl vhiles fu all the suole b (hat Chongh the New River willey. The
mouniaine wre juat low snoagh to o clad with vendars to the very top, and in the esrly spring every
ity of green Wobws to the mizer of colorsvan be seett, shile the toses in qutwmn take on 811 the
mritge fromi birows (o searldEl

Thiese lna shonhl he barpe {3 mind by the taeeter beioeis the East and 1{he Wesl.

H W. FULLER, Genl Pass. -l_-gri-nf Washingian, ﬂ- c.

F’ﬂﬂ TERLYT H’ AL LLLAL LS !'!:!fﬁ ﬂ

CALIFORNIA..

OF Gourse you expect to po there this sommmer, [Let
mie whisper something in your ear, Be stire that
the rettmrn portion of vour ticket'reads vin the

Northern Pacific-Shasta Route.

Tlien vou will see the grandest moontain scenery in
the United States, inch neling "t. Hood aud Mt. Rainier,
cach more t.lmu I-l.uflﬂ- feet high, it. 5t. Helens,
Mt. Adams, and others.  You ‘will also be privileged
to make side trips ito'lhe Kootenai Country, where
sitell wonderful new gold discoveries have been made,
and to Yellowstone Park, the wonderland not only of
the United States, but of the World, Park season
berins June Ist ench vear,  Close railroad connections
made in Union Station; Portland, for Puget Sound
cities and the east, vin Northern Pacific.

CHAS, 5. FEE,

Gendral Pozsengar Ageet, 8. Pawl, Minn

M A A A AR ADERDANE DN DID EENDNEN ﬂ
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SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM,

Fenelrntes with its mnin Hne or branches eight Statos
somth of the Ohio and Mississippt I8ivors, aud in con=

Junetion with its friendly allied connections renches nll
the commercial conters of the Soaith nod Southwest . . .

DOUBLE DAILY VESTIBULED LIMITED TRAINS

-w BEITWEEN . . .

Washington, Memphis and Nashville vin Sall=sbury, Asheville, Knox-
ville mnl Chattanoogea,

Wishington and Pampa via Columbia, Savannah and Jacksonville.
Wiaishington nnid Memphis vin Atlanta, Birminghoom aod K. C. M. & B.

Wishington aml New Orilenans vin Atlanin, Montgomery and Mobile,
Norfolk and Chattinoogn vin Sallsbury, Asheville anid Knoxville.

Pullman Sleeping Cars—Dining Cars—Day Conches,
Additional Trains for Jlocal travelers . © & « « = «

The direct line to the { FLORIDA, GULF COAST and TEXAS,
Winter Resorts of | « « « « MEXICO and CALIFORNIA,

——AMD THE HEST—
Through Car Line fo and from Ashewifie and Not Springs— The Land of the Sky."

Write Nor Miep Foldearms.

AR THWHATT, Eastern Passengrer Agent, 77 Prondway, New Yore. N. Y
I C. HORTON, Passenger Agent, sor K Hsitimore Streel, Balfimores, Md

L. 5. BROWN, Geberel Ageni, 7= Pifteenth S5 N, W, Washington, 1y, L.
W. H. DALL, Prasepger Arent, Norfolk, Va.

B, H. WARDWICK, Asalslitil Geprrnl Pissringper Agpent, Atianis, O
L A MHNSOTIEN, Assiafulil Gesietal Pasdidnget Agent, Chatimnooga, Tran
W. H. TAYLOE, Asslalinl Geasre| Pasedtiper Agreinl, Lotddewilile Ky
J. M. UL, Trafic Meanager. W. A, TURBK, Genrral Pasartiper Agril,

The Mutual Life Insurance Co.

OF NEW YORK,
RICHARD A, McCURDY, President,

Is the Largest Insurance Company in the World.

The Records of the Insurance Department of the State of New
York SHOW THAT The Mutual Life

Has a Larger Premium Income - - ($39,000,000)
More Insurance in Force - . - . - ($918.000,000)
A Greater Amount of Assets - - - (2235,000,000)
A Larger Annual Interest Income - . (£9,000,000)
Writes More New Business - . - - (2136.000,000)
And Pays More to Policy-holders - - (325,000,000 in 1896)

THAN ANY OTHER COMPANY.

It has paid to Policy-holders since |
its organization, in 1843, , . - $437,005,195.29

ROBERT A. GRANNISS, Vice-President

WALTER BR. GILLETTE Generyl Manager FREDERIC CROMWELL, Trassgrer,
ISAAC F. LI.OYD, Becotd Vice-President. EMORY McCLINTOCK, Actoary,
WILLIAM |. EASTON, Bscraiary.
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Bulngon Py
L5 STPAUL

Ripans Tabules cure headachs,

The Fastest and Finest Train in the West . . ..

ny The Overiand Limited

UTAH ﬂl‘!d L&LIH}RM-&

FROM 18 TO 20 HOURS
SAVED BY USING

«“THE OVERLAND ROUTE."

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

Pullman Dining Cars,
Buifet Smoking and Library Cars,

Send for Descriptive Pamphlet = 48-86." E- L. LOMAX,
Falders and ofther Advertining Matier General Posaonger and Tickel Agent,
iMention this pablicatiion | OMAHA, NEB
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[HE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY

- - ERTUONS . .

Electric Lighted and Steam Heated Vestibuled Trains between Chilcago, Mils
waukee, St. Paul and Minneapolis dnaily.

Through Parfor Cars on day trains between Chicago, 51, Paul and Minneapolls.

Electric Lighted and Steam Heated Vestibuled Tralns letween Chicago and
Omnha anyd Sioux City daily.

Thromph E]L*-l,'—]'liri% Cars, Free Reclining Chalr Cars st Coaclies between Chicagno
and Kansas City,

Only two bours from Chicago to Milwankee: Seven fasl trains each way, daily,
with Parior Car Service.

Solid trains belween Chicago and principul points in Nerthera Wisconsin and
the Penlasula of Michigan,

Through Traims with Palace Sleeping Cars, Free Reclimnog Chatr Cars and Conclies
hetween Chicago and points in lowa, Minnesotn, Southern and Central Dakota,

The finest Dining Cars in the Waorll.
The best Sleeping Cars. Electric Reading Lamps in Berths.

The hest and latest type of private Compartment Cars, Free Reclining Chalr
Cars, and buffet Library Smoking Cars.

Everyvthing First-class. Fimst-closs People patroniee Flra-class Lines.
Tickel Apgents everywhere sell Lickels over the Chicago, Milwaukes and St Paul Ky,

GEO. H. HEAFFORD,
Gereral Fazsenger Agont, Chicago, [,

WHENEVER YOU VISIT WASHINGTON
YOU ANE INVITED TO INSI'ECT THER

E2feE099TeTanhespeTaEes @@@-@

+ MAMMOTH DRY 60008 ESTABLISHMENT -+

%
e OF T @1
&

:
=
£ WOODWARD & LOTHROP £

GBI ESEED290 099920890861

Where the LATEST PARIS NOVELTIES are always oo Exhibition.

The sttention of those who apticipale parchasing

\BRIDAL TROUSSEAUX
Is invited egpecially to extreme PaARiS NOVELTIES In mutched wels

of Prench Hand-mede Lingere, dncluding Gowns, Skirts, Chetmises,
Drawers, Corsel Covers, e, These cin e Iumuhr—l in any surmnler

of pieces desined,

HAND=-MADE BRRIDAL TROLUSSEALUX, persimally
selected i Parin ond exclusive in siyvie and 10 tn 250
dealhge : Three af Hibid pleces
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THE AMERICAN ANTHROPOLOGIST.

The only American magnzine devoted to the science of Anthropology in
all its bmanches 15 TR AsmEricasy AxTanoronocistT, poblished at the
National Capital. This journal i5s now in its efetensd year of increasing
usefulness,

No ‘magazine ever published on the Western continent is such a
storehonse of authentie information domcoerming ARCHEOLOGY, ETHNOL-
oGy, FoLg-vLorE, TECHNOLOGY, S0OCIoLogy, HISTORY, SOMATOLOGY,
Pesyenonoay, Pmosoray, and Puaitovocy., [ts contributions to onr
kunowledge of these subjects, especially in so far as they relate to the
American Indians, past and present, are of world-wide authority. [is
comtributors are America’s foremost scholars,

[s jowr name on the subscription list of the AxTaroronocisT? H
not, it should be. No one interested in anthropology in any of its branches
can afford to be without it. Subgribe fodey, A dew volume bepins with
the January nuntber.

A bibliography of the anthropologic literature of the world Is one of Ity features,

Hundsomely Printed—Abuandantly Hloastratod.
Published Monthly—Twao Thollnrs o Year.
Yolume X1 Bepins with Jannary, 1508,
ADDRESS: THE AMERICAN ANTHROPOLOGIST,

1804 Columbia Road, Washingten, D. C.

COMMENCED JANUARY, 1888, TWO VOLUMES PER YEAR.

THE AMERICAN GEOLOGINT,

1898,

The Oldest Exclusively Geological Magazine Published in America

TERMNMS
T Bubseribors.bn the United States, Cenacde and Mexdoo. o000 000 oo 83,50 a'vear
To other Sulweribers in the Postal Unlon. ... oo ooimvimaiiiniiaaics S00 0 yanr

The AMERICAN GEQLOGIST is isspned monthly from the office of poblication at Minne-
apnlis, Minnesotn, United Sfates of Amerion. Twenty volumes ure completed; the twenty-
firet btian with the oumber for Janoary, 1885 The megnsine has received o onredind
weloome aml o generous sapport from” leading geologists everywhere and it = pow
recotiized as the exponent of the rmapid geologienl progress that = taking plues  on
the continent of North Amerfes, inclodimg Connda, the United States and Mexion, No-
where elss in the world are peologle plicnomens exhibited on a0 wore extanstve seale
anid nowhere elte are rosults attainesd of greater soonnmile and sdentifle importanee

The AMERICAN GEOLGGIST lave hefore ita readers from month w month the latest
reenlts of geologieal work, In addition to the looger pagsere 1L gives synopses of recent
genliogieal pithlications and brief notes on currant geologiei] events,

THE GEOLOGICAL PUBLISHING 0.,
Missmaroras, M,
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NATIONAL GEOGRAPHIC MONOGRAPHS

Onithe PFHYVSICAL FTEATHRES OF TR PAuTr s STRFALCE, |'|-I;'ul-Flll:l| eapecially o sepply o Lenchers medd
stuilenis of grography fresh spd (nlerestiag maierial with which to sapplement the reguinr test-hook

LIBT OF HONQGRAPHS COMPFRISING YOLTME I

GusEral PREYROORAFRIC PROCERSDN - = = & 1
FANERAL PEVAIOGRATIOE FRATURER - = =« = . ¢ W, Poweli

FuvarscaAaTme KEsiOoNes oF T Usrian STaTes a -

BARACHES AWD Tibat MARRREE OF THE ATLANTIC Thasy Frot. N, & fhaler
PrEsesT AND EXTINCT LAEED O0F NEvVain . Prof, L. C. Wasssil
APPALACHIAN MoUrsTAarns=¥NaonTumny SECTiaN - . lalbey Wiltis
AFPFALATmIaN MOMNTAINF—SOHUTHHNN SECTTON C. Willard Hayes
MT, BmaNTA~A TVPICAL ExTincT VoLcann . - « J. & ININer

THE Niw ENGLAND PLATEAD = « . Prof. W. M. tavia
NiaGawa Farrs aFp lts Mratouw . « = 4 G, K. Glibett

Price {or one sel of ey mosographe, $1.80, Five séts i ooe acdilress, $0.00. diugle mosagraphs, 80,

Remit with order 0 AMERICAN BOOK COMPANY,

MNMew Yoark - Climsimnmat] = Chicomgo

Ripans Tabules aselst digestion,

TERRESTRIAL MAGNETISM

An International Quarterly Jourmal

Edited by .. A. BAUER
With the Co-operation of Eminent Magneticians

WTFII the March, 18gh. Inmae, thia |[ogrmal. devwoled exclimively 1o Terreabirial Magneti=m amd aiiled
nathdecte. soch as Marth Cormenis, Asromms, Atmospheric Kloctriciiy, ele., eiees! on s Chirst
wlame. The hepriy CodrpETR bR el edded by the workeres m Une promising field ol lnvestigution, =
almiddantly shown [y e cumbers thos Tar iseaed, has maide this ﬁ.‘lll‘l‘l"ﬂ Lthe mirrmutional organ for
“'-lﬂ"-lltﬂ ot Ve el est achlberements. The magnstie needle s Ievaime siich i promistng inskricraert
of resporch, nol ooly I teryestrial bait in cosmien] physics, that this Joorasl nppeals i 8 large class of
investigniors, The prographer, the geoiogiet. the astronenier, the metrprologist—all are thivrested in
Lhr deyelopanesit ol thie sulyect af LerresiiClal sisgietinin, 1§ ahould therefore meceboe their supgrort

Among the ettt botors of the main artieles Inthe past Bave been Mepers, Taries, reen, Chiees, Cean-
ing dder Davia, Haehesihagen, ellmann, Liilelinles. MeAdie, Hibdker, Sclimiil, Schusdier, and de Tlila

Poture mumbers will endibmin

“* The Helght of the Aurvra,™

By Pmiyw, CLEVELAND ARNE

“ The Investigation of Midden Periodicities in Terrestrial Magnetism
and Meteorology,”'
By Pfacr, AHTHUR SUCHIUSTER, FoALS

“ The Relation of Terrestrial Magnetism to Oeology,"”

{0 mbrthited by redrnt mivestigatinos of various Anthors. |

“ Descriptions of Magnetic Observatories,™
(P aesprat o )
e e DIHECTORS OF THH OBSERVATORIFES,

The size ol the Joaril I» foyal ocluve, i wolinie edibmiciog aboal 2 pages. Domeslbe sabmcription
price: Twd dollers 7 alirgle mumibers, @y centn. FPotelgn sslsetciptioo  peice: Niaeg |I'||.|.Ii.|.||-|'l.. eime
marks, or sgleven frand, Alrpes -

TERRESTRIAL MAGNETISM,

The Unlversity of Cladinnail, Cincinnatl, ke,
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ECPLE Hke to read about the great
and wonderful country -of the
Southwest ; of Its quwint and curlous
towns, s ancient clviieations, IS
natural marvels. They fike to-get nc-
curnte  information about Califormia
and the Pacific Const. This i3 because

"!é most people want to some L1:L1. se¢ these

§ things for themselves, . .. oo v o0 s .

You com et a copy Ty writiag 1o

5. F. B. MORSE, |
Oenernl Pussenger Agent, Fhe paper used s FINE PLATE

umil seniding 10 cts. to defray postage, tuil s artistic. It s a-story of what
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. % AND 1S A WONDERFULLY HAND-
SOME VOLUME OF 205 PAGES,
WITH 160 ILLUSTRATIONS. . . .

hern Pacific, :
ot Mo Delan. PAPER, and every typographical de-

four pedple saw on just such a trip as- 8

. 2 - - .

vou would like 1o make. . . ... 3

B

e M A A N A A .ﬁ A A R T



il MINNEAP[ILIS
GHicAGO or ST, Louis




For the most complete, nurhnrlmtum. and
EI attractive publication on the KLONDIKE,
}

send for the April, 18g8, number of Tus

Namonar. Groeraruie Magazixg, containing
large official map and numerous illustrations.

By mail for 25 cents,

e

For ‘the best up-to-date deseription  of
CUBA, physical, political, and industrial, send
for the May, 1808, number of Tie Nanoxad
Geocrarric MAaGAZINE, containing numerous
maps, diagrams, and illustrations; including finé

I'_u lrrtl'.:lit ﬂf C:Tlpt:liﬂ C]‘Iﬂi.‘ D. S.ig:il}t:t. U. S. N.. ._

ij mail for 235 Cents, )

For a chart of the world, 48 by 30 inches,
showing all CABLE AND OVERLAND
TELEGRAPH LINES, and also COAL-
ING:, DOCKING, AND REPAIRING

) STATIONS, with explanatory article, send
[ for number 3 of volume 7, NatioxaL GeoGrarijic ’
|

k-

Macazine. By mail for 25 cents.

_H.nu:uﬁ"wru.f.m PREXTIMS, ® Ak ETOL D, I
-

. I.l" g T By i omile ._ MmN .LI“MJ
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