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LIFE ON A YUKON TRAIL
By Avrmen Peanoe Desssy, Ph 1),

The Stikine river is the chiel feature of the hydrography of
nutthern British Columbia.  The wators of this stream mingle
with the Pueifie near Fort Wenngoll, Alaskan.  Abott 2000 milos
further drotnd the big Alaskan perinsuls the wilers of the ma-
Jestie Yukon jiour into Bering sen,  Thoese rivers, 2000 miles
mpurt ot Chedr inouths ues les thu 200 jiles At ab thie negrest
prnt o) thedr Bond wisters.

Ap the Stikine i= open 10 free iavigation by treaty with the
United Stutes; it was propossd by the Cuonding authoritiss when
the Klondike pxeltoment was ot its hedght to build o narrow-
gange milwny from Glenom, the head of navigation on the
Stikine, to Teslin lake, one of the proineapal sources and feeders
of the Yukon, It was elaimesd that with the aoompletion of the
Eblway a JrLAEL L carttlil £ thmu_;;h frimm Vancouver to Diawson
in fifteon days, with no graater inconvenience thin the labar in-
volved i slepping frgn the rfver steamer to the train, Tt was
Bapefully: predicted that with the openiie of the ronte the bk
of Klondike trivel would b diverted from the Aterican prirts
ol “':r'E'.I.I.1 ?ﬂlL:'l{:'l.'l.’u-}‘:, i Mt Michnoel, amd the volume of HHIHiEﬁIIH
traude trunsferred from Septtle to Veovouver and Vietoria,  After
four moanthsof proliminary survey work for the preapiesd fail-
wity the project was in June, 1888, abandoned. A nnmber of
catses contribitbad to the collapse of the eoterprize: First, the
waning of the Klonidike excitetient ; second. the failure of the
Droninion senute to mtily o heavy sulwide granted the romd hiy
the Canadion aeserbily ; and, thind, the energy in execution dis-

't



TR HIFE OGN A YUKON TRAILL

played by Amoricnn capitalisté in pushing the enterprise of a
road to Lake Bonnett eia the White poass.  Searcely too miuch
cotld b gaid for the All-Canading route as o potentiality, bot ns
iy aetiality, I the undoveloped graoes of early infapey, 1t justly
sarned the reputation of being the most srdaous and difticalt
af ]l the so-enl]ad |I-r:|.,-llT.i-r'.|'|-1-]_i_- trails to the Yukon gtltllliullls-

Compolled by ill-health to suspend for two Vears all work e
quiring menial stress; the writer becine tirhera lily familinr in the
mountains of southern Beitish Columbs with the actual require-
ments of varions rough minnal employments and the sotual
churieters of varinus rongh folk of (he minesand Ioggring caps
1t was i deslre to adid to tlhesse sxpori onees with rough jobs nnd
ratgh people that led him to apply for o subordinate position
on the explortion and survey party dispatehord in tho winter of
189% Lo the northarn wilderness in the interests of the Al-Cana-
dign roote o the Yokon, ;

Our party of 18 men took steerage passage il February from
Vancouver, B (. to Fort Wrngell, Alash, in s battersd old
Chinese freighter, the Amur.  From this puinl we erossod on
apen water to. Cattonwaond Island, at the mouth of the Stikine
river. 1L was the parpose of the party toomove ap the fiver for
150 miles over the jee to Teldrraph oresk.  Fronl thi= point we
were L strike northward into the interior, for the jrarpose of run-
nitg preliminary surveys 140 miles to Peslin lake, one of the
prineipal souroes and the head of navigetion of the Yukon,

Cutnprd o the ico and dirty anow at the mouth of the Stikine
wai o motley crowd of not less than LN men wha had Tty
divertad from the aceustomed routes to the Klomilike by fulse
reporta about the opening of this new route. They had bean
informed that aservienable trail connected Telegraph ereek with
Teslin lake. Many, too, had visions of town sites along the pro-
posed milway, and hoped to ¥ get in on the ground floor.” Thay
ware sudly misled. The information was Gdse, and the tajor
portion of the way firers, niter montha of stropele, were ntterly
hafflad in the attempt to thread their way through o remorseless
willerness of mountain and swamp to Vestin Inke.

Wi word botter squipped for making an expeditions journey
up the river and soon the bulk of these frtune-seekers were Jeft
furin onr rear.  Our ootfit consisted of o four-months’ supply
of bacon, heans, Hour, baking powder, provender for the horses,
amil the usual camp impedimenta of tents and blankets,  The
entire outfit weighet about four tons.  We eamped on four feet
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of soft snow apd wiited for the raln to conse in ander o gel ol
of thie mild oonst belt sl pr- Il"l."i-'ll over the Spow L thie rivoer,

The lew davi of waiting on the island were onlivened by sights
aind incidents of some cotiteiiporansons human Intersat.  The
ploce seamed to he o reservation for the exhibition of many wm us-
g Teatures of buman ernnkery. Al sorts of business ventures,
morn or less gquixoetio, were in ovidenoe, from thesaloon-keapar
who intended to hanl w barrel of whisky up the river on p hand-

FTELEN LENOGOTETETE % WICSEERE Il s 1 A LaibEll % Lws % EOH-THE u:q-

alad to the mnn who wis taking nlong o 80fnot stepmbont in
poctions for launching on Teslin loke.  Oghe of the most exte-
orfdinaey manillestabions of genius for improctionbilities was ingi-
tin Arnistroug e snow tendn.  This was nothing less than nstenm
locometive oo rouness, designed to o Jraw liaiivilv loaded vans of
freight for G000 miles over the surines of the anow by means of @
winidlass and steol-wire cable onrried nhond fo anchorage.  The
#how train was hauled after incradible exortion vight miles up
the river and there alandonedl,
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MR TT TR STLLIYE o sk

Truring the early stages of the river jonrmey weordinmrily tatde
thet morning start bl wam Lﬂil]ﬂfghf. anil LW a'clock a. ., in
order to got the advantage of an unbroken crust. 1 wos dreary
work pladding on by the creaking sledges several hours before
daviizght, the heasy snow of the broad river stretohing out un-
invitingly in the gliom befure us likesome groy morass. 1t was
plasannt to think at thesd thoos that the whiding oarth was
hringing the gonin] sun fyibyg aetiss the continenl: plisEnnt 1o
think of  Washington I'ulh awnlke, of Chicago stirring anessily
in the snori=e of o now day.  As our tarn comed the forms of
the ginnl peaks to the east gain detal and eolor i the groy
padlor of the dawn,  Soon the orests stand forth rosy against a
palp pink sky-line, pud tidings of eoming day are finshed to the
darl-groen spriuce forests that e in shadow on the river's brink,
With the sun fully above thy mountain eresta the glive in the
valley bevomos palnful.  The snowy expanse of the river nnd
ite mountain walls glitters and seintillates with eroel brillinnoy.
Every ane becomes more or lesz affected with snow-blindness,
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and somplexions despen [nto the hue and finish of red earthen-
ware orockery.  The writer's slesping companbon, Jola, the eonk,
ntroduesd the deviews of daily blackening his face with sool from
# charred fugot. It helpesd, ho danid, (o soften the intélerahle
glare,  Traoes of these applications were visible apon a more or
les= wrinklod and paehydermatous face many wovks Inter.

Abhout the middle of March we erossed the Alnskan boondary,
) miles up the river, and two miles beyvond passed the dead
had ¥-of woman weapped in canvas and steapped to o tree pear
the river's brink.  Hard-by stom] a hand slied and its empty
harness,  The gaunt stark figure and the motionless dled in the
silent white desart told the hirjel story of the hope that el
bruved the wilderness and of the quest that had Willed. We
bivouncked nightlv under the stu on the joe of the fiver. There
was no unpacking of tents or ramovil of alothing. The timed
men stretehiod thomsslves in couples upon o lavar of blankets,
over which wore drawn mors blankets and a tarpaulion, and were
soon gunk v stertorous slumber,  There were those in the Pty
who coulid not sleep more than half the night while * Iyving ont ™
on avsount of the colid, To erawl forth in the desd of the night
from w haap of Blankets inoa seri-torpid condition for the pur-
poge of thawing out by a painfolly kindled fire wis anstorely
cotmber worlk.

About 5 miles up the rver the base of o greal glacier was
skirted, whose jngwed billdws of blulsh joe silhoustted agsinst a
cloudless sky-line had boon o sort of pillar of elond by day for
many weirry miles of trwvel.  The bunching of the bodlders o
thir bemelies wnd the plainly defined seedtehings on the prim
fwees of thy deeply serrated ridges testily to the aliding of a eront
ice-sheet in the remoteages of the prst.  The presentday glacioes,
the fneal solons of this feemantle, lie anchored in splendid iso-
lution upon the flanks of the lofty moontaing that bem in the
viver.  The course of the river through 200 tmiles of eross-minges,
thut might not be inaptly terod the Cordillerns of Xorth Awer-
ia, I8 contentious god tarbiglent, '|."|l'l'1.u‘|1'l|.'t-II.I.i!|1: i Trieses hy
abrapt betuls,  About 95 miles upstream the pent-up enreent
boils through o glomay cafion wot 100 feet in widtl, bue ondi-
narily the stromm Hows comipesedly to the sea Tietwonne bonlks
that aro anywhers from SO0 to 3,000 fest ajurt.,

The heaviest snow encountersid on the river was 1n the Furty-
mile stretoh between Fifty-five milo camp and the cafion.  The
stow lay in greal windsdriven dunes from bank to bank, often
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oomeenling thin iee. The jce varied from a few inches to four
foet in thickness, At short intervals steel-pointed picket rods
wers thrust throngh the snow in gilvance of our heavy sledues,
anid the distanece wpseoversd in safety,  Many outfits were lost
through the joe in this stretoh nod six eases of death by drown-
itk came to our nokios,

Ouir outht was well in advanee of the bulk of the movement
tp the Stikine,  Some light dog-teams had passed up the river
o firw days before, and the spow compaeted by these sleds wonld
ordinarily sustuin thy weight of olir horses.  The trail wad oA
cession of heavy rots and furrows ; it was impassible for the
horses to step to the sunow on either side of the beaten track.
The erust vieldwl even to the light cayuses or Indlan ponles,
andd they floundered helplessly until Hited badily back again tao the
frail,  We strueeled tollsomely throggh moriases of s0ftanow,
pingging nnd hedving on the heavy sledges, whils the teamsters
urped on the diseourngod horses.  One Sunday, after making
derricks of oursslves for half the day in onr efforts to get the
horses through henvy deifis, wo hit upon the plan of dmwing the
begsts to x place of security on the sledges.  The horses were
aceordingly detached, the Joaded sledge drawn abead, and the
beyegge romoved,  Wao then returnsd, snd binding & wari-out
horse securely to the top of the sledge, every mun in the party
tadid hold of the tow-rope and tiggod the beast up the river to
where the stores T boen depesited,  Most of the men who hed
copne thue far with homses had gone inte asmp ot the river’s
Lank in opler 1o save the lives of their beasta.  Little poals of
blood nlong the trail marked the points where tived animals, oat
by the ceust, hid bevn halted for porest. The goant and wasted
ourenssed of dend horses and dogs by the wayside wld the story
of vverwork and of exhposted foml supplies

Om Tuesduy, Mareh 28, after three weeks of travel on the
river, we rounded o bend of the stream and hehald Glenora.
From Fort Wrangell to thiz point no settled humsa habitation
had met the ave,  Now we pereeivid that Callbroath®s log-trud-
ing enbinand a dozen Indian shacks porched spuat-lke on o low
mnrgln af river hank formes] the settlement that tmuudo s brave
i showing upon the maps of that regdon. Two montie later the
Indinn shacks had boon turied into hotels amd 15 saloonz were
doing o lively bosiness. A loeal weekly newspaper was heing
hawked theough the stroets al 25 eent= a copy.  Ootfits were
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plledd 20 fost hivh along the river feont, and 2000 white moen
Ly camipend Dohind thia mmipart of provisions,

It was doark whew 'we reaclisd Telegraph ereck, our destinn-
tron, 13 miles further up stream.  Ciroat hills roseshoor in rocky
escarpmens from the river, and there was no #pat for & comping

place an the small segment of sol at their boss.  There were oo
E wids oy whneh o rmse olr teots, no bowgh s on whieh tio R radd
e blmnksts, po el for conking the evemine meal., W Lind
Iborsd uncedsingly [or 18 hours that day.  Every one wos tired

ated i =Dy ennioend, Hintikets srere it Lisel 1o 2w elirts 201w il
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all soueht ropose—all bot Dan, the axmin, and Johin, the eook.
They visited an improvised saloon that night, purchasel Hod-
gon’s Bav Company sum, made sojuaintoness frenly, and by
mornitie had o ransiderable glisntéfe among ihe Endipos

Telearaph ¢roek i an old trading center of the Huodson's oy
Company with the Tahltan Indinns. Asmall croek ponrs througls
the rocky defiles of the mountains into the Stikine @t this point
There i# oot o tolegmph fine i LOOUD miles.  The nume, how-
piver, recnlls the l:l|||.-i'|_'i'l1'i!'|li"l|l. pontieet e bl Ol Waorld with the
Mty Ir:.,' a ¢ible nersd= the Borliny son, Work was -l-'l1ll"l]j'- Lsorgrii i
ot stringing tho averland wire through this rigi ong nnd goemt oolls
al rust-eateti wire still lie on the banks of the Stikine, procisely
where they wern droppoed when the sueceaful laying of the At-
lantie esble killed the weslem projoot

The Taliltan Indions about Telegraph ereek speak Chinook
and noderstunil some of the mosl |I|!I'I|.LHII.I'_1|' l‘.r!'lp:l.hﬁl"l works or
spaech of “ Boston men.”  The mich and anstocratic, wliose for-
tunes werns laid in the packing industry twenty years before, in

_—— — e — e — — —_— —
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the davs of the old Cassiar gold excitement, live In comfortable
log fancherles neat the water' odge. The unthrifty, owning
neither eabins wor ponies, live buck in the brush m wickinps
or Hovels of poverty.

socin] lines are strictly dewn,  The ownership of o log cabin
marks ¢lass divisions.  Another badege of distinction lay in the
posssssion of zuily beribboned stenw hats.  Theso hiats had [
taken into the country the previous sutwmn by the Hudson's
Bay Company., Aoy voung buck who aspived w be anything
b all contrived to wear postenw hat lost winter.  Profercnee mu
to Prneceton colors,  The Klooches, or wominn of the tribe, hod
n pession for gaveeolored dres aind were especinlly fond of
i,

The furail ¢ lifé of the Tahltans tsof & low order.  These people
hinve not emerged frovo o stote of polyandry., Paternity being a
gmatler ol donbt snd maternity o matter of faot, the trasing of
relationship smong them s sonfined rather closely to the female
ling, OF course thiz hoasa direct influence npon property riglits-
Amuong Tndians of the same tribe ol the Taliltan river the insti-
tution of mtter rokt or mother-law iz dlenely deined. The chil-
dren of 2 murriags helong o the mothers family, 148 said that
in rare cases 8 child i tanaferrsd L the father's side of the house
thratigh firmal pdoption for s briel period by the (ather's sister.
In the matter of Inhertones it i5 the sister's son who takes
procedencs ovoer the wifo nd & man's natural heir, though when
n mn dies his friends taks over pretty much all his portuble
property,  The wife, however. receives some comapensation in
the distribution of presents af the pext potlded o womorial
festival, nt which the decensed 1= honored. A trace of exogainy
anid of marriage by capture still exists in the felgned pursuit of
o bride by the intended husband.  The hustile demonstrations
agmingt the eaptor nude by the fricnds of the brithe are sigail-
ennt only of mock anger, being a relic of the archaie usagee of
hurling real weapons in setunl wruth ot the retreating bride-
groon, Cur owin civillzation hos advanesd astop fnethor. Rive
and old slipperenre thrown at beidal soaples without even tio
affodtation of wralli.

One would expeat from their ernde Weas of marriage to find &
condition of elub low or of Tawlessness among the Tahltans. This
i# not troe.  They hoave serapnlons respect for rights of person
nnd property.  OF the many tons of food supply left ungnanded
along the trail we did not heie of o sinple case of thelt Ly hungry
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Indians,  Prices, too, wers high in the region of Telegraph ersek
bafore the brenk-up of the e nod arrival of river stenmbonts.
Flour aud biveon sold for H0 sents por poonid, and one ton of hay
cottlil hve been =old for 25003,

There 15 some novelty in'the method by whioh the Tahltons

AN ] 1L R ] L i ¥ IR R ] ELEE

dispeiose of thede o], Afterthe Hesh hins biesn bBigrium] feaom L

Oones o1 i funernl 15 e v ith I_][: !._'.'|.I.';||

1'.':'.|||||||a |*:|i {iiFTHEL =
ke ol Lhie o

o=l thoy are packed 1o small Gin-coversd

trunks fori=hoed by Aroariean temdecs, The trinls are then
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cabins of the dend perchod upon Mamelooss bill, 2000 feet above
the river, dan be seen for thres milesdown the stream.  One little

trunk, searcely lorger than a physician’s medicine chiest, wis

hotisied nder ndiminutive canvastont.  Fow of the living Tahl-

tans possess plass windows in their eabing, but thess luxurions.
noosssorios are fuornished the dead, whoss apirits, with proverb-
in] Indian enriosity, are supposed to be oo the lookout for in-

teresting phanomwpnn in the village below.  And sinee the workl

began was there ever so much to thrill the imagination of Hhods
simple folk of the forest us the phenomeni provided by the golil-
seukers lnsd apriog!

Giold hunting has no Geeination for the natives of these veglons,
and they hnve nover worked this alil placor groands in the viein-
ity in seaech of It. It must have seenied Lo then that all white
man had suddonly gobo mid. The sadden irrpption oo the
aolitndes of i far countey of hund rods of swarthy memwith horses,
bullocks, goats; dogs, and impedimenta by the ton, amused the
simple natives in muaoh the snme way ps ehildron are pleased at
the anties of o managerie of performing animals. Al day long
the bucks, woapped in Huodson's Bay Company blankats, st
stisily wpon plles of lodge-poles an, the bank, abjorbid in the
contemplation of the busy sdenss oo the dlvor. They were
amnzed b the prodigious guantity of supplies; they marvelid
ut the endney which had beaved the snows of the river, bt dll
shoole thelr heads dissouragingly al the projisct ol tuking the
hedvev outlits over the tonbtain tridl Tnto the Totedior,  Frou
Iniing objects for the=atisfaction of curiosity merely, the strangers.
histsame objects for the gmtifieation of avarice, These nntuatored
anvages are shrowd and Shylockish in their keonoess after o bar-
gain,  The prices the noble red men put upon their wares or
thair services were perfoctly ridiotlous. Ten dollim for a pair
of moceasing and £20 for . day's labor at packing were gravely
demamde] of the strangers,  Prices were finally scalod down to
a basin of $150 M Lo foe packing to the first sumnemit of hine
miles. At thiz mte an Indinn with his pony eould earn {rom
£15 to 818 por duy, The Indikos sufferel sconomicilly ne woll
gs tnormlly thrimgh their fomloess for strong dreink.  Much bad
whisloy wius guietly exchinnged o their=ofvioes.  Our oook fixed
wpa decoction ¢f lomen extimet and dack water in which ren
leaves had bean steapind,  Brown sugar and nodash of pepper
wero aofded to the mixture.  Thestull was pot upin old bhottles
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and dhvly trpdisd o the Klooehes in exehange for moeeasins and
|‘-_-_:-'||- =N "|i_:||'. |||'..I'l'l| ||ru|:-:| |-|' ..u IVIETIER Y W™

A= we bhrokes caump to begin the ninve-mile elimgl s the Grst
srrntni i, Blires of oar men solled Uode Bliinkets el bade us firess
'.'.'|'|=. |-||r--l-: mEsE RS EI ] WL (e iy 'II|||=|'.|-.I.r||1|“-.- e I.||.|- ||I]1f|'ﬂ
of Hunky to e conk, for which seven Of us had besn detadled.,
*Wae dld not eope into this 'conntey to oot the et of sieulllon
b o slivigeedieerddor, il |||r'_1. =0 rI.-.-_-.- liaft thiw ARy T brsditnne
professionnl packoers, whiloh 13 harder on one's bock. Bul not go
Eryiieg &0 ones prode.  Soon ntter this John, oor imngenions oook,
et the party &= a pesndt of o littlounplessantness with Doan, the
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axman. John had mule gsup of soie monse bones porehinsml
rokn Sl Dot es, o i obol el emn that ™ Calenrey, Bhe teiinietier,
Haid ised the doy before s a washi-botler for hi= month's laun-
dry. Dan would eat no soup, remarking that * when a man

beeame too dirty to dreive shesp he stil bod'a clinnee of going

R ||||'|- o 0 Slrvey |'||r.|r'.I illl N :-ill""ll'l- RLIERR AL 51 1 ||||:I||I'
TN i T RALN Liroke the anlande ooroiods dishin searetly dis-
i of aboot 8200 worth of dor provisions to sonie gold-seeliers

il J--|a.|..'":---|. Iar Gelonoes (o =2lard L bndipnessE 6 il |:r-~!'- I IRTInA

poker plaver. His pluce wos taken by aatramded gold-swiskos

onfled Ben, who approached the subject of dooking without ay
|3 ¥ C b o l.l|l!|':li'!'!l.-| (F CPrOrS {10 oX P o

O gpaittinge this rivers we followed the ronrine moantnin Lo
ront thiat thireods its way from Lhe irst samioit nioe miles to e
northward., By moon of the second doy we stood upon the fics
divide, at an elevation of about 2,700 feet above Tolegraph

Creck village., In this distance we had Hited and tugee

I'||-'
alerlees pver i stictedion of benelies that rieme fhefle-wine 1n for-
midable deolivities from the river., A bitterly rold, senrchioe

wittid wos eneountarml o thie sunmil and we conbd ool hale fae
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linch oreest,  (har the divide the coantry gently falls off foward
the valley of the Little ‘Pahlean. about 16 miles to the northenst,
(o which ow [evel another sumnot of Z000) Teel 18 1o DHe s0T-
e bisd i the ensning 12 miles of troal to the Uolketsie lnloes,

Jizst bavond the irst sl we werseaught ina heayy anbw-
storns, thick with fine drivmzsnow,  The men who warkosd nt
the lodpes to kerp them on the narrow, tortaous Uil eonld
searcely distinguish the driver who led the home, The horses
popeitid]y lost footine on the beaten pathy aod fell plunging and
srorting aver their withers in the dry, powdery ariow Lo.oni alilin

v  wo eoltld net push on bt o Smitdable camping plies jod  the

IHFHET A AETEGE CF R FITTEE Tt a s Wi — TEALLYL ®Ekid
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horses eduld nob moain on the naerow tiadl throogh the stormy
night, the sledgos were detached and the beasts sént back to the
gouth slipps of the divide.

The snow lay seven fier desp over the stonted willows that
grow aboot the Little moontsin stream we were following to the
Tabltan,  Thisstream was located and o shaft wassunk through
the snow and jee o the ranning water.  Paile of water were
tlirown upon the dey granolated snow in order to get o substan-
tinl flooring for o single tent.  Afer four hours of work, seven
man managed to find sheller ffom the storm. The draightamon
who had bégun to doubt the wisdom of sontivving with the
pirty recovered hi= confiidence ; but in this auspicious howr our
little shest-iron stove beooming hot keolsd over an its foundation
and settled bwo fest in the smow.  This separated the stove pipe
nt ana of 15 joinis, amd o denas olowd of smoeke filled the onee
happy home. It wae o case of sewre qui peet,  Every one led
to the open air; hut above the howling of the storm an over-
senditive e mmiglit now have caught certain lurid epithets and
objurgations that only an extraordinary exigency servis to in-
voke from the vosbilary of the habitnally profane

| A1 b punaimsded im vha Yorewhir wanndss, |

TIDES OF CHESAPEAKE BAY

by E. 1L Prrstos,
I8 Const amid Geodefie Surey

A snecesatul attempt tofix o permnnent tidal plane for the
Chesapeake boy has recently beon made by the U85, Coast wiul
Geodetio Survey.  During the last fiseal voir ndarly 40 stations
waore gocdpied, at 15 of which we are in poseession of simulta-
neons Ldal observations extending over one complete lunation.,

The applieation of harmonic analysis to this unigne seres
plong our seaboard will opene the woy for correct pmﬂuﬂnnﬂ
from the eapes to Havre de Grace, and will also result in the
estublisliment for the whole bay of a plane of reforenos of an-
aualed permanense pnd undoubted accurncey,  The estalilish-
ment of an invariable datum plane is one of the st requisites
of imshore hydvograpby., The névumey with which such rofier-
etiee level slionld bo detérmined depends of cowrde, on the nature
of the work bassd apon it To foredgn survevs vast sums have
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been expended oo maintinioge Gidememsuring instraments in
the North sen, along the copst=of Frunee, nnd in the Mediter-
IONEAT BE rlhEu-El have hesn connected, wherever possible,
in offorta to compare the sen-level at different ports around Hu-
ropee.IPranee amd Spain oceapy favorable poditions in work of
this kind, sinee by compaentively short Hbes, without leaviong
thelr own territary, they moy connect the mesn stu-Tovels of the
Atlantie stud the inlind woters onst of Gibiealtar.  How imapor-
tant the determination of helghis 8 regarfisd alirgiod ndy bo
jadged froan the faot that ap to T3, the date of the lnEt pab.
lished report of the [nternationnl Geodetic Association, more
than 122000 kilometers of precise leveling hod been done in
continental Kacope, nod nencly 0000 permmnent benoli-mnris
had been establishesl, Thiz work hos had its grearest develog-
mient in Germany, Austrin, and Franes, in the ondor samosd.

The uverige tHde for the entire hay b= about one font; poesibly
les=.  For Ol Paint Camfort we bave two and one-hall feel ;
for thy month of the Potomae, one foot; for Washington, thro
st s Richmond, three foct: Ellk river, ot the hesl of the bav,
two feol, atid Ananpolis leaz than one fuol.  The wind effect,
howsver, is sometines mote thao the total tide.  Fior example)
st HBaltimore the wind sffoct miny smoont to thees feot, while thie
tidde proper, uniptiuenosd by loeal disturbanees; 5 oinly one-
phird ns moch.  This diminotion in the height of the tides as
we comme northwarnl from the entranee and the subsegquent in-
eresso A8 we continie on in the samo dimotion i one of the
peulbiar featiures of te tidal phenomena of the lay.

The small runge 0t Annapolis is due puretly thit chinhire fn
width of the bay, but pringdpally to the fiel theit thees s an -
terforenoe at this point between the ineomiig and outgoing tidal
wivis, Whin the ereat ofthe sauthbound movement reaclies the
mouth of the Bevern riveril mests the northDomind wave friom the
cnpes, and w parctial neatealization of the vertiea] motion of the
witer takes plage.  Another interssting poiot in ennnection with
the-=sulject 18 that the rate of progress of the tidal wave from thae
month of the Potomne to Washington s somewlint losz than tht
of an oridinary steamer, so thilt a vissel requirng thegreatest depth
pogsible woukd e able to enjoy the condition of Tigh water dur-
ing ils entire passage up the siver,  The et was st brought
aut hy Mr U AL Schott many vears neo, when the Great Eusdern,
of trapaatinntic eable fme, availed itself of this fvornbile eip-
cotnstnnee and cnme e anclior withis o few milos of the Unpitul.



THE RELATION OF FORESTS AND FOREST FIRES

By Girronp I"mrmm
Forcaler of the U, & Dvparbinent of. Agrievlinre

The study of forest fires as modifiors of the composition and
miiie of lile of the forest is ne vel inits curliest stagos.  Remark-
ably lHethe abontion, in view of the lmportanse of the suliject,
hus: hitherto besn aedorded to It. A few observers who have
lived much with the forest, such as Jobn Muir of Callfornia,
have gronped fire with wemperature and moisturo as one of e
great faotors which govern the distribution and charoter of
foredt growth ; but so little has heon =pid or written upon the
sibject that the opinion of each man seems to have been reached
independently and upon the single basis of porsonal observa-
tion. The dosuments upon the subject =till roside, with very
fow exceptions, in the forest itsolll [t ls unfortunate tiat ouy
negunintanee with what might alimost be ealled the oreative
netion of forest fires should b do meaper, for only throtrh o
knowledge of this relution and through the insight which such
knowledge brings can there be gained o elear and full coneeption
of how and why fires do harm, and bow best they may be pre-
vonted or extinguisied.

The reconds of past fires, writton in the forest now on the
grivundd, are often decipherable for more than o handred years
back, snd in many cases for more than twice that length of time.
Sueh roctieds theow light on the relations of forests and fires pe
nothing size onn, and are congsquently the most vulunble of all
documents upon the somewhat intricate but most importan
question of the Goal efect of fire upon the forest: for we must
closrl v roadioe, before the present subjeol enn full into it propuer
saguence, that we have not stated overything when wo aay that
“agiven forest 8 destroyed by fire,”  The forests which the first
white explorers snw ps they landed on this continent and grad-
ually overran it were themselves the successons of others, whied,
through thousands of years, were bitrned down at intervale that
we can no longer trach,  There i85 but little of all the yast forest
ares of this eountry which does nov bear, either in netual sears
andd ehareoal ar in the manner and eomposition of its growth,

r ==
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thie mnrkes of firesand indeed Bt ls teore than probinble that fur-
thar investimntion w11V erent] sy narsos the hnks ot those portions

|||II||| !l ||;I:'|' '||I'|'| -|I|||I .|'| i__'|'|l" AT bl B II"l"|||'|..
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Hiee ddestraetion of ts Torests will cost the nation ls =till unknown
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Becurds eompilisd by the Iivislon of Forestry tndiente that the

e front Lthis sotiree 183 nob [ess PRAD
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000 00N 0 vear., Tothis Aortrs st D il the vast direat

o greal Dut indefnite domage

lg=s nnrecorded. together with
(fom the efect af forest destraction on water snpply, and other
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intyenss importance, the deterioeation of the sail. the
destruclion of the VL fr wrowth, nnd Lhie los= af ”“. (eIl
which a healthy yvoung forest would have een laving on veur
by yvenr, The liitter may cotmonly amount in g pure :”,.._-;1 ‘0
eeveris] hundrod boarnd fodat petf nore atoh veor. ."L*-'|l|= il

study n more axact staternent of the arand totn] of the los will

rit for this uation
e & whole the Joss is represented vearly by a som mively in gx-

e posstide ; bat even now it iz =l to o |
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% |
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e of S5O0, That figure sufficiontly provea that tlie
desdtrudtive action of fivv on the forest jn it relation to haman
Peels 14 s "'ill'.i"'"r of Uhn Rrst 1t nril ill-llllll'flllh'i‘ o bt i thae
jpresent paper this brel referotioe mnst suffice,  The reguletive

mebion of Bre on Lhe foreet is hers more directly in (restion

Fires detormine the presence or absence of Tiret in g GV

Fellon e o '_'I.|I|.'.|'||.|::'-' than is L ""lllll-ll'-ll'-'.: A TErY lnree

perk of the proicie revions of the Undeed Siates i« Lo e r|n||_

nhly becauso of five.  Suel avidence pg we hve LI EE ALToge ¢
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i thids direction, and in addition the behavior of the bonder forest
lands plong the enstern edge of the prairies powsrfully confirms
this view. Whers such forest linds have been protected from
flre, ns thiey havie very Tarzely through the progress of settloment,

yvourng tress huv usually sprong up i gereat numbers unider or
hetwinan the senttarid velernns whieh had sarvived the fires, and

il"!l"_:'ll!-if' gl VIEOTronE LALLIER LT L'I'II-'I-‘l":l'I storcls ready L rr-|||:l.|'i- |r:'|.'

ko concdition which the fire had

a heavy forest the L ISR '||:|.I'|..'-
L I.'.1II|. :II.III: minirilainedd 'II:I'.I' 'l'l.'-'||--|-;.:|-.-.|.l. b ok "|"|'||="'. TR T
nigh an excellent case fu point,  bnoa aimilar way nnd for sim-
LT TEsHO s L (re -||:|-.-|l|i'¢|;_ (rom the Lisped g of strenms 1 the
|l|-':-|.il'|f—- tir Lhie prass lands ear ||_'.'_ Such indientions as thess,
jolned to the oo neional dissovery ol ovidences of [ormer fres
erow il out on the prairie, where trees no longer grow, go inr Lo
Priye Lhid trees Once prfew saiid Iy gTow gl I hi |“I'IT"'II|'I
i

country. That firo was a restraining canse adiits of no douki

iriite thov ooenpied when the white men first entersd the

whatever, amd that it wae the principal eanss over vast areus is
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altogether probabile,.  One set of fiota which moy ultimately he
wanil Lo sstabilish this latter contention is found in the proditions
chivfly or exclasively deeupled by broes in semi-arid regions,
which positionsnre either nlong watereonrses, pnd =0 shioldod
Fronn five by wioistare, or on rongh and stony ground and so pro-
tectd by the dbsence of enough giass or othor vegalable eround-
cover to onrry o destraiotive Hume,

Thit =amae course of rensoning applies to certain kinds of open
ghules or praivie, well named * five-glades 7 by Mre Froderiok V-
Coville, Botanist of the 17, & Department of Aericalture. In
the Blaclk Hills of South Dhikota, for example, these glades, sur-
ronnded by forest-bearing lnnd, wre almost exclusively confind
o ground rieh enongh to support 1 erop ol grass sufliciontly
dende to burn foreely, while the tmber iz restrieted to rough
rocky or stouny land, nlojost nlwavs ligher than the glades and
comparntively safe from Ore becavse of the scantiness of the
miinor vegetation it is able to sapport.

T semi-nrid pegions whees freglaodes of this Eind oeonr, there
I an interesting alterontion, by yenrs or saries of years, of the
prosence sl nbesence of the moistare which makes forest ropro-
duction ['mﬂtﬁl.'llf:. I'n the samao wayv the occarrence or nbsenoee
_l:.ll' brming givies or donies an opportunity for young seedlings to
reach o sine at which they are ressonably sufe from the attacks
of ordinary surfies fires. 1L must be clearls horne in mind that
it ia ouly the pvernge offect of the elnss of eanses of which fire
ntid rodn are the ¢hdel with which we are coneemed, Yo
tiviis Monuotimes sucessd through combinations of tenpornry
trnrpnities in establishing themrselves in the wldst of re-glodos
of old dnte, and the rocky refuges whare sotne seedlinegs usu-
ally eseape the fire are not onevmmonly burned over, us the
fire-soarred tennks abnnduntly testify.  But these facts do not
obsdiirg the effective working of the averages, althongh they do
Lol powerfully to lengthen the time raquired for the avernge
o work ibself gut.  Thus reproduction sround the fireglules
of the Black Hills is extremely slow.

Perbusps the most remarckable of the reaalntive affvots of forest
tiress relutes to the composition of the forest—the Kinds of frees
of whivh it i composeéd and the proportion of ench.  This effel
depends apon the action of Are in combination with the various
ipunlities of pesistaunee which trees possess. These oualities are
of two ehief kinds ; one, adapted 1o seoure the safety of the in-
dividual tree directly through s own powers of defonge, the
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other to asur the eoutinuance of the species, with Hithe regard
for the single tesi. An example of the fist Kind i the western
lnrel, whose enormousty thivk bark is almost fireprool, and 2o
pood 0 non eondictor that it protects the living tissae beneath
it eéven agninst fives hot viough oseorch the trunk 5 or 75 fesl
nliovie the grouwmd It i to this quality of thoeir bark, as well o=
to thelr marvelows vitality, that the bii trees of Californin owe
their power o reach an age of 3000 or LOK) yvears.  The east-
ern piteh ping protects itsel§ in the same way.  So domany other
troes; including the Jlonglead pine, which adds to this gquality of
its bark another method of protection that places it at the hoad
of all the trees of wmy soquaintunee in its eapacity o resist fire,

Almost all trees vivhd readily to slight surface fires during
the first ten or fteen yoars of their life,  To this statement the
lpigleal pine i o conspicuons nnd mre exesption,  Not ouly do
the voung trees protect themss]ves in early vouth by bark which
is ot uheommonly as thisk as the womd (the whole dinmetsr
betinig thius two-thirde bark and onethind womd), bot they add
to this unusunl armor o deviee speoially mdapted Tor choir aafely
when growing amid long geass, nsually o most il poghbor 1o
young trees in cose of fire. 1t s to be notad that the vast ma-
jority of longleal pines are associnted with grass from the bogin-
ning to the enid of their Hives.  During the first four or five yedrs
the longlenf seedling reaches @ helght of bnt four or five inches
ahove the ground. 1t has geoerally heen erronvonusly assumed
that this slow growth mude it specinlly susoeptible W injury
fron five : Lot while the stemn during these enrly verrs mndoes Littls
progross, the Toug nasdlis shoot dp aind bend over in a green
aistivde whitch fnllsto the groand in & circde abont the seediing.
Nat only does this barrier of green nesdles itself orn only
with diffienity, but it shades out the grmss aroumd the young
steny, and =0 prepures o donble firersisting shield about the
vituls of the young tree.  Such facts explain why the fire which
has restrictod the sprend of evergreen onks in parte of Flarida,
for example, has made a pare forest of pipes in a region where
the reproduction of the oaks & phenomenally mpil wherever
the annual fires cannot run,

The aveond melhod of protection agsingi fire 8 that which
sporifices the individonl but secures the ety of thy species.
Perhaps the tmost striking example of this method i= furmighed
by the lodgepole pine, which is being disidbuted over hundrdz
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of siguare miles in the Bocky Monntain region by the action of
Are. It 1= o fact that this thin-barked e, which suosnomibs
with the utniost rendiness to fire, 2 gaining ground by the action

of fts enemy, replacing over greal sreas thick-Tarked species like

o
§
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the red firand the westiim larcl. The device ta which Lhis
curions restht 1= due 34 stmiloe to thot of Podie affenaata, towhinh
John Muir long sinee ealle

mttention® It eonsists in e heswred-
ine for severnl yvears of the ripe sveds in the cones.  Fire mivly
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barns down the lodgopale pine, bot in nearly every case siniply
kills thostindiong tree and leaves it to De Blown down yenrs after,
whon decay shall have wonkened the roots.  Tn the meantine
the honrdetd winged soods are set vee by Lhe opening of the
cones, are distributed and germinnte, and the new erop con-
tiinsa darger proportion of lodgepole than the old. By the repe-
tition of this prooess great strotehies of bumed lnnd are finally
coversd with o pure even-agsl voung growth whers formerly the
foresl wias eomposed of other and usoslly moch wore valoable
apcties.  The delnils of the retum proesss by whiich the mors
valuable species will undoabtedly in the end regnin posspssion
of the soil [ do nol vet know.

A sonmewhal less obvious, nlthough (ot o lesg interesting, in-
glnnee of distribution controlled. by fire is that of the red fir in
tho=a porlions of VWashington (and presumably of Uregon also)
“-"“'n! lt il'l'.'ll'l'l'l"-i 1ts L=t dimenstons i prialest oorrmeroind
importance.  Here the young seedlings are found in romarknbie
sbundance on/'unshinded spote whorover the vegetable covering
of the mineral aoil  bos been  buarned WY An neboil o

UEaligmul ErEs GUER TUDNs G RUWTE HE HAD fI—THiWisd FPIAESCalilE WIPFFiHi @90 e o TEiE

FEIY i8S AN EERT kT NPT FTEEET BEETETE
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ad mensueement of overy trée on many hundrod gores of fir
i bar it various parts of the Poget Sound region, and a stady
in the Olvmipics. eombine to show themnm practically nbssmt in
Lhe shywde of thear eldars. In the Iatter region, us I hiad oocagion
to 2y in o report (dated Jomary 26, 1893) to the Spereliry ol
the Interior o the conditton ad praepar SRR LS LT i the

nntinnal forest reserves. ™ Continuous stretehes of miles withoul

v hreak wire covered with a unifisrm growth of Douglas {ie (red
e fren two 1o theee foot in dinmeter, interspersed with e

ois rotting stumps of muach larger trees bearing the mnrks of

Hagirsi imEEY % LENI | I LAY ELUTE® 11 "

fire. The voung lirs wore entirely unsearred, but charcoal wos

fonnd ot the roots ol aonie spel nens which had been thrown
by the wind, . . . Choreonl was foond directly banssth o
prowing cedar tres fonr foet in dinmeter, voder wlhieh o bole had
beotn oxcavatad in the course of lumbenng operations Ihie
I ol symidenecs .:,I'-;_l-_'lir:_-'.- 3 Oruiotil L !"l"l:'..'.'ll"l' '-'-'|-|I r"'l Ao Lo
the forest from the fact that in wy ten days’ visit to this region
I did not see o single young sesdling of Donglas fir (red fir
untler the forest cover, nor a #inglo eIy made by fir which
did not contain them.' rr o word, the distribation of thie redd

fir in western Washington, where 14 14 L all oclids the st
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valuable commercinl tree, is governed, first of pll, 50 far 08 we
know at present, by fire,  Hud fives Been kopt out of these furesis
in the lust thousand years the fie which gives them their dis-
tinctive chiiracter would not be in existence, but would e re
pluced in all probability by the hamloek, which fills even the
densest of the Poget Sound foreste with its innanerabile seed-
Jings. [ hoasten to adid thot these fwots do not imply any desin-
bility in the fires which are now dovestating the West,

These examples of the relations of {ireand the forest are cited
hecatse they are conspactons among the few which hove already
been worked out.  Without question g number of relations ol
vilstly greater fportance remain to atbret and cowned, the
student of this beancl, one of the most fruitial and Becinaking
of all the fascinating and froitful braonches, of forestry in the
Unitesd Siates.

VARIATIONS IN LAKE LEVELS AND ATMOSPHERIC
PRECIPITATION

By AvFern J, Heswy,
Cudef ol Phvislion of Reeords, U, 8, Wealher Rurein

A sturdy of the fluctuations in the surface level of the Grea
Lakes 35 alwsys an interesting problom. It s especially so st
the present time, owing to the near completion ol the Chicago
dheshnnge fpnnl and the projection of varions mduostrial enter-
p':'i_niq_-.a, whileh, when -r_luu:IJI.ulr_HL will divert large qlltttll.i.til.".- al
wator from presant chaonels.  The phyaical  problems invalved
i o djostment of the situation are manifold and introste; as
nre also Ehe commercinl interests seoking recognition.  The writer
desires at this time, however, mersly o direet sttention to the
posbility of determining the probable leval of the lnkes hy
accumtely gauging the prempitation over the various witershimde

The stage of wateér in w river or naturml reservoir systen, stuch
as the Grroat Lakes, s dependent primoarily upon supply, dis-
charvge, and evaporation,  In small stresms the correspondence
between precipitaiion mid waler stnges 15 oasily obaerved. The
druinage basins themselves are small, and when precipitation
hins onee begun biut o short time lapses bofore all portiona of the
basin are cottributing to the strenm-flow. In s small basan of
uniform surfues and slope it is possible to ealeulate the exaot
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time of moeximom slagh providing the nmgunt niad intonsity of
procipitation are known,  As the drnimnge Dasin inopeases, how-
evor, the problom begonies ong of greater complexity and the
correspondenon betyworn precipitation pod wikker stagos s pnof-so
definitely marked,

The important oacillations in the sarfee level of the Gireat
Lakes taay be souveniontly: divided thto two elassess; vz, annuaal
ar perividio, and imregular or non-periodie,  Thie Gest of Bluese o
sist of @ rise from lowwater of winter to hieh watee of midsnm-
mer, fullowed by rotarn to low water, the entire mnge from
Low Lo hiagh water paevly exooodiog o foot.  The irregalar or non-
11._'-:'j_|_|1|j|_' varintions nlso vonsbst of oselllutions up and down aboot
o punern] fmoean Teval ; Dot unlike those first named, they may
etioe Lhrongl seveenl fest amd persist in o sinele direction for
mumnher of years.  Lakes Michigan and Huron, it may be re-
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membersd, foll continnously from 1586 to 18892, the totdl fall
sl about two aod o holl fest

Thar tieaty totithly varintion, loth in Inke Tevels dnd monthly
precipitation. over the respective watershods, is shown in the
dingrom on petge 404, The full surve shows Lhe avernge Tovil in
foot of the surfives of Takes Superior, Mickigon, and Horon below
the plane of referonon of the U, 3. Take Survey (high water of
18453, The dotted carve shows the average distribution of pre-
cipitation, in inches, throughout the year. The ngresment he-
twenn tho two sete oF corvies 12 we elosoas could be expeoted, con-
stelaring the natire of the dats on which they are based and the
nntural elimptic differences hotw e the revions under disougsion.

The elimate of the Lake Superlor watershed differs in savaral
tespioits frodm that of the region to the soathward, partly by
renson of its geogeaphic position wd  partly on sdeount of the
Inke itself, The precipitation of winter.is generally 1n the form
of snow, and isderivid for the meat pret from storms advancing
from the North Pacifie or the Canndinn Northwest.  The =now-
fall is greatest on the south shore of the lake and 15 partionlariy
heavy from the Kewesnaw peainsaln eastward o and beyonid
Watmore, on the Duluth, South Shore and Atlantic milway,

17 the two curves showing the monthly rise in the level of
Lalce Suparior and the distribution of precipitation in its water-
ghed respectively be compared, it will be seen that the aonual
rigo in the Inks# begins colnchdently with an inoreise of precipita-
tion,  We should not be too hesty in plveing these phienomenn
i the relation of eanse nod effect.  The pze in the waters of the
lake in the spring is doubtless due to the breaking up of the oo
in the rivers and the meltivg of the anow. Waler from thess
sources i= fvd into the luke during April and May mwore mpidly
than it is disvharged through the 5t Marvs river; henee the
surface level rises.  The mins of June, July, and Aogust, on thi
wversies, sound alool nine inobes 10 Tinesr depth, which semount,
plus the rap-off from the watorshed, should be 2ot ngainagt the
lsss” by evaporation. The latter 5=, to a certoin extent, an un-
known guantity, varying somewhat from vear to voar.  Tlider
the most favorable conditions the loes by evaporntion will not
greatly exoes] the rpinfnll.  The height to which the water of
the Inke will probably rise, therefore, must depend greatiy upon
the amount of water carried by the telbutaries of the lako aftor
the breaking up of the fee, plus the amount conserved during
the spring and early summer in the swanmps amd forested arens
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within the watershied, and this in turn & largely dependont npon
the amount of snowfull doring the previons winter and the man-
ner af = disappenranee.

The preseol seuson hng been one of abundant rainfall on both
sitles of the international boundary, north of a line dmwn throngh
Alpens and Parey sound, South of that line the minfnd] has been
deficient. The water of Lake Superior has leen hizhoer than
isital, and there hos been an incroase o water Tevels of Talkes
Miehignn and Huaron alse, dlihough rainfall ovér o lnnge prrtlon
of the watamheds of the lnkes last nomidd has Teen defivione

This i an important faet], sinee it sugzets st onee the probia-
hility that the stage of water in Lokes Miohigan and Huron is
controlled in great mensure by precipitation in the Suporior
basin,  The number of minfall stations reporting to the Wenther
Bureun from the lake region i about 300, [t should be possi-
blee it the course of a few yoars to define Tinoat least approximute
terties the relations which subsist between stmosphorie precipt-
tation wod Huctuations in the level of the lnkes

CALCULATIONS OF POPULATION IN JUNE, 1000

By Hexry Fangroan,
Sabuaivend Kopert, Divimas of Stalisiees, T0 8 Bepuretiimt of Ajmontiure

The problem to be disenssed in this paper mav b stated us
follows ; Given the popuolation of the United States { not Includ-
ing recent territorinl extensions) for the first of June in enelh
tenth year; given also the total immigrtion to the country for
Hhe severil decncles beginning with 1821 and ending with 19004 tq
condlude from those data the population probably to be rotarned
furthe snme territory for the first ol June next vear.  In using
the decennial populnton Grures, those for 1570, confussal by
Gronvernl Walkor himisall to be severn) hundred thoosand short
of the truth, nre omitted.  The immigeation far the fisonl yenr
Just hegun hns necessarily to be estimated in caloulidiog the
nerease from ISU0 Lo T000; otherwise the offfein]l mburns con-
stitute the duta of the probilem,

lomigration—The annuoal figures arp given by fiscal vears
etirfing with September from 1820 to 1544, with the exeeption of

* Tleal Iir:-f.a-r-u.'-nul Lierm B ool T luim b emediiihidii Ammoc ik Fiar 8|4 Lo dvsinrran s of S LI
i, Adenst 22, fem, =
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the viears 1542 to 1842« then from 1850 to 1865 the year of the
imnitgrtion report closes with Decamber ; from 1560 to date the
fistal vonr endiog with June is adopted,  To mnke the Ggures
hotegonoots, Lhe onrlier foturns adre approxinotely reducesd to
years ending with Juoe by adding and sabtracting, for the fisend
vorr of each decide, n proportion of the immigeation equel to
the proportional part of the year between the end of Jone amd
the emd of the immigration year adopted'; that is; one-foorth if
the lntter ends with Septembor, one-hnlCif with Decsmber. This
approximiate reduction wonld be exset iF immigmtion diring
thwe soir g0 dividid were precisaly uniform.  The assumed im-
migration for the present fiseal venr, 354,000, §2 Targar than that
reported for any venr stnee 1880 thongh considernbily less than
for the frst three years of the decade, The Inst decnde, how-
over, shows but dne vear, that snding June, 1536, when the -
tnierntion was less than 354000,

Toshigriition by Ihorceen, anel Refbnofio fo Yeads Ending widl June.

- = = = = =

= = = = = = =8

o X = 2 =z T =

25 T= 2 zE - it

E e = E == = E '_'|__,_..

= T ' g = = I=
het., TR |+ 2100 Sapl,, 180 — 58000 I HR S 1 Ese, TN

(hor, INED |4 BSO0 | Dec, 1540 42,000 WL 1ER G i)
Jun., 1541 = 42000 | Des, 1550 42000 | L7326 10T
dun., 1851 | 4 48,000 | Dec,, 1580 | — 75,100 ST | 2 400

]

Inn, 1861 | = 75,100 | Jume, 1850 | e T (5 R B i R 1
July, 1870 | | Juane,  T8S0 | ERIEI | 28D N0
Jaly, 1580 | b | dand, 189 LI T ALY T LT T
July, 1= | O | Jume, ESO0 | LS55 000 | 3 01 | TR0 000

Nuatnent! farresie — It nead hardly be confessed that to ke the
difference belween the poplation at the beginoning of Jone for
vears ten apart, o diminizh that differonce by the lmigmtion
for o ten-venr interval renchiing forward to the end of the sune
month, anid to theat this Jdiminished difference as the naturl
inerease for the deeade of the population reported at thi begin-
ning, 1= oot o provedore that shoald e smploved in o calenln-
tion where any great refinoment is admissible,  Unfortunately,
in this ease pur dots do oot sdmit of delicate handling. The
most important error involved in this troitmant is profubly that
af neglecting the iberdase in the Jmmigmnl population fsell
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from the time of Tnnding to the snd oF the decade. I allownnes
wirs tnide for such inoreade, it wounld resolt in o slightly smadler
estithnbed population for the fiest dav of Juoe next.  The oo
tection i8 here neglected for four rensons: (1) its nncertainty—
for the gssumption that an omigrant popolation, mmmedintely
alter arrival, will peronse at the same mite ns natives 5 only
approximnately troe, pod there 8 no trustworthy way of tracing
this element of the population from censes to censas ; (2) the
dipallness al the amount invaolvel—no reasonable estimate of
the inerpase fo guestion for any deeade, wven that beginning
with 1550, would reach hall n million, by but o very smnll frae-
tion of whiich mimount the finnl result for 1IN0 coulil b paffeoted,
d fraction insignificant when compardd with errors anpvoldably
entaring s (3] the desimbility of simplicity in the enleulntion, as
well s definiteness: (4) thoe probuability that the discordanee
betwesn the 1880 amd 1580 copsus figures, brought out by the
application o the fremnks barewith to by shiown, = «lue more to
deficiency of the lntter mther than o exoess of the former, =o
that any treatment which, v=ing the fignres as they stand, lends
to a Jower final result for 1500 is to be avoided.  The ** nataml
inorense " therefore, a8 berg understesd, 15 the total dncrease
during the decade by cénsus teeord, dininished only by the ne-
eedsion froun immigmtion in that tdme,

Lo of Naturad Tuerenee—In o newly occupied termitory the
tendeney of o population is W growin o geometrical progression |
the percentdss of ineredsels in that case cotstant for o constant
interval, sud the total popolation egual to some fixed quantity
rdsed to a power representid by the thme.  Afiar o penod,
Jomger or shurter, poconding to the capacity of the population to
support itselfl on the lani, the percentage of increase fulls off
and grows lower s the population grows greater,  The luw of
this falling off in the ratio i= one which, in the present state of
our knowledie, has te by decided empireally. The fallowing
formule is used, with fotne modifientions to be expliined, in
these ealoulations:

r
RS =)
where podenotes the popalation, 4 p its natural incréase in ten
vears, and e f o positive constants to by found by enleulation,
It will be seen that this formula would give o geometrical pro-
gregsion if fand ¢ were zern ; that 1t gives a near approach to
such n progression for small values of p; that 9 woald eontin-



CALCULATIONS GF POPULATION IN JUNE, 190 HH

unlly increase i thus showing always lacger additions per decnde)
and approximate to an arthmetionl progression with common

difference wyual to : foe viry large valuwes of pif g wore gero;
that without any suah su piposition 4 3 increases invalue as fong

s s Joss IJmu\! 3 ot decranses whon p u_tﬂﬂﬂt]!.\lll :; el thot

the effect of the constant g i W make the popalation, when it be
comes very large, nepely proportionad to Lthe squars root of the time
elapaedl,  1F 3 p le teken ne o differentind coefficlont, it is ensv to
dedove oo vnluw of the time in teems of the popalation, involving
the loghrithim of @ as wall a3 its Brsl ntul seeonid powers ; but o
stuternont of p [ torms 0f the tide seetis o require o sarlés to
expiress it. To treat Jp ous a differenco instead of a0 diferential
anly introduces further complexition, 8o that it will not be worth
while to go further into the mathematioal discnssion of the
formmin.

Fir convenience the oonstants fand g are made to apply to s
prrpufation tomillions, & million inhabitants biing taken as o
unit in the calealation. The table to be shown 4 construeted
acvordinglv. To u'Tulrlg.' to nattarnl anits, F wotlld have o have
shx ciphiers prafised, whils g would rejuire twelve

Tohle 0f  Kesults—The resnlts of four énlonlitions will appear
i the tabde,  To'thie first ol the costBolents—e, £ aind g—are de-
terraived.  The coneus fgure for TST0 & rejected, but the low of
matirnd fnerenss is supposed o opernte andistorbed from 1860
to 1570, a8 in the deendes before and after, This eives the re-
sults hoadded AL

I the =econd ealealation g 15 tilken ns zemo, anid, a2 before, no
break s suppreesd between 1860 and 1500, This enleulation s
denoted .

The third calimlation, C, differs from B by aypgeesing thit the
Inw af invrese, which appliss (rom PRS0 o 160 and after 1870,
i« not trog for the decade of the civil ware, ond thist 8 new start
witasEt D e fromn the latter datee, the differaoca botwidn the
new valne amd that enlealatsd Frofg the 1560 fadre denoting the
effect of the extrpordinary losses by wounds, disease, otes, duaring
thiat decpide.

The fourth caloulation, 1), pgrees with O o recognizine n break
after 1800, but it tokes f= (% and so determines ¢ and g, Two
lines are given in the talile for the date 15710, where the ealoula-
bion asstines o beipk, the st showing a normal inersase from

o
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1560, andd the seoond making allowanoi for extenordinary loases
(mnrked T in the table), ANl differences, mtios, dbe, 10 which
thir census popatlating fne 1870 entérs are pub I prrenthesus.

[ formiing the fonr columng of caleulsted populafion the
formilis is apphisd to the figure found o the heginning of the
decads th obtakin the nntaral inerenss,  To B i85 aadded the nsoor-
tnloed lmiermtion for the deeade,  The result is the total in-
ereaas, nud lenes Is dorived the caléulatod Ggiate for the end of
the deenide.

Thie secomd ool of the tnble shows the cansus popnlation
i miltons and decimals of & million for the dotes 10 the finst,
Thve thind eoluwmn pives suceesive differenops of the second,  The
fourth shows. the immigration, and the fitth tho differenoe be-
tween the fwo proceding, lere oalled “mutaral inemuse”  The
perceiitnge formed by Hist inerese, compansd with the popl-
tlom at the begluning, next s ppears. This alows s genonl falling
off 10 valae, as hobtsd above, while its rediproeal, denoted JL.F i
the sevanth oolimn, s the nomber fapresented by d 4 fp 4 o
in ot formula.  The remminiog oolomns give the Togr ealouii-
tions of popuiation, ns already explainel.  Fach ealenlatod valoe
i= foliowind by the eorrection redoving it to the valoe actoally
fenanid.

Another worrl as to the meaning of the coslficiont » the num-
ber of people that incrensed by 4 unit (as 2862 to S.502, 2379 W
$.979, and so on}in ten years, whes the poposlation was very
soanty.  Thelength of timein which the population would double
iteelf noder thowe girchinstanees, by nabural inerosse 5 foud
by aseortaining what powar 2 02 0f 14 ,}: The four ealenls-
thonas prive 235, 19, 21, and 30] vears respectively. The time of
doulding lengthens withoot limit as, the population incroases,
and the effect of eoetlivients ather than ¢ nppears.

Oomperriann of Fonr Calenlntiona—A>All ealoulations agree in in-
dienting a large defleloney for the censtis population in 1571,
which was SH000 by the last amd newrly double as much by
thoe frst. e 1880 consos wos also short by less gmonnt,
whilie that of 1330 euve pn exeess acogeding to all four. The
cengus fgrares from 1820 to 1860 are ook more wasily reeon-
eilnblie Nooe of these i mors than o hutidrsd thousamd in
ertor by more than one of the four calonlations, and only one
eentsns, that for 18530, erss in the stune diroction aeeied g to sll
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foue,  Perhaps this may be tolen as andodication that the 1550
canans gave o fomewhal exoeszive towl, while the others ware
tvirly vloss to the trath,  Calealation © gives s near agresment
with nll these antesbellum results, while B oand D ghow svatem:
abic diverpenos, To thoso sitge the war, on the conteary, B
and [} are botl nearer than €. The agresment of A for every
censis but 1570 is strikingly close,

Nor atbimpt s besn toside to conapmre thede resulia by agere-
gnbing bhie pesidanl sorrections amd so somputing o probable ereor
of quantitios fouml, beenige this work could only be mislending.
It i3 pladu that the resulta of enleulntion A would oome out hest
amd Cworst by such test, residoals in parentheses Beibig oniithed |
anid yel 30 ia the holiel of the writér that the result noder 7 for
1500 1= noarer the trath than that under A.  He does not baliove
that the mte of antwral inceease has cenlly roschad a maxiooom

and is now diminishing, as both A and D requie ( for 1,]'; = i

By A and 58 by 1 He does not ballave Lt the discordanee
of tha 1550 gendns i altogather dos to omissions in taking it, or
that 1t can really bo o million wind three-quarters shorl. A oal-
dulntion in the preface to the popilation volumes fog 1SB0 mnde
the déeficieney a little over o maillion and o guarter, nold oven that
fAgure is probably too high, besaose it deponds mpon o sapposi-
tion that the southerpsection of the countey, which bl suffered
most i the war, vet incressed durnz that decude correspond-
ingly with other sestions. The writer beliovos that theee-quar-
ters of A millon s a falr sbimate for war losses in the 1570
cendus, hl that the ofeial fgure: wers Hitle, i any, over a
million ton amall—aboot ns enloalation € makes them, Tt s
more probable that the eloventh cousis, or both the benth aod
eloventh, wore lurgoely in seeoe, than that sueh oo theory of the
ninth corisuis as is khown wider chlonlation A = frue.

Finol Result for 200060 —The Gianl figarees under thy four oaléua-
Intions have o moge of two ilion aod indicite n corresponid-
g uneertainty in the prediotion.  The bighest of them s two
million less than the Trensary Department’s ealeulation would
gives the estimates of poapulation which secompany the monthiv
fnomeial report= point to a value of 770870000 for June, 10,
Thie estimntesd show substautinlly oniforo thinl differences,
and therefore appear to conneet population with time by an
algobieaie equation of the thind degree. Thure 18 no evidence
iof an sttempt to ke sepprte aveount of joinigmation in the
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Tronsury estimates A copelusion inconsistent with themn e
quires therefues Hittle npology,

Resions hiave beon givon for proferring oaloglation ¢ wliiel
givies the larpest fesull o the four, to theothers,  The writer can
only present his own ciews forwhiot they are worth.  Accotling
to thom the popolntion to be shown by the twelfidy consus will
bus i pm'ml.h]l.ﬂnhm o than Below THOD00C Tt s nl oot b
unlikely o ranch THOLO00. 15 it should be anyvthing like so
high, it will indiente o deficiency in the last census total saifi-
elintly marked to invalldate any comptitation for the futicm i
which the figueis ol thit census are adopted, withoul correction
ot eriticimn. . In feet, while it is necessary (o tnke the whole
siried uf resglis, do far g that aan be done, aa s foundation fer
iy Inw which ks appliod to further ealoulintiony, it 15 nedessiry
nlse b dorrect o1 ol OF ligures by othiers, thel the resull winy
Bzl Tittle we possilile tdinted Ly orrars belonging o ahe oF n
firw previons resalts.  EF i boosupposed, on thie obher hand, thiat
all diserepancies Dotwern ovneus Beures and calonlation are jo-
dientions of real jrregularities of which the caloulstion thkes no
acooitil, it nesd hr:l"l”}' be addisd that sooh o supporition e B
tives the validity of any possible prodiction from the data pt
CoOmmand.

THE DEFINITE LOCATION OF BOUVET ISLAND

T Inst nuanbwr of the Zeitid e der Feadlachof fiee Sedbanile oo Herlin
e wntively devotiid to the recent German Jeop-sen expestithn of the
Vililigie.  The onvhmiiog oflieer of the ship gleis sn nersting se.
vomnt of the pedipovery of Bouvet islaod. 1t apyenrs thot in e vour
15 s Freneh company in esech of the Torm-Australlk, sipossd to be
A Fraitful nabed peoganlons eabintry, ssnt ool D slolpe, ome ol thiem, £ Al
ripa vonmmmded by Capuan Loger Boover  Gindanuwry T 1739, Bonvi
slimeovwdie] lanil whiels e spppioddid 1o be s mere promontory, and sebileh
Poth cfiloel Chpee Cleeonwelsbon.  Thariog nine duvs, howiover, Boavet fobnd
it bopm=sihle to oot o ki apd wos foresd to continue s jonrnay,
In 1770 Clnole seurelisd for Bopvet's dismavery, bat, Toilbag gothiine. eon
clodod that Boovet Lun) leon deceived by large mass= of lowe T Oetde
brer, LM, Captain Lindsay, commanding the whaler Seun, belonpinge to
Mesars Enderbiy, soil wiio bl Lesgs e besdionged Dy o Lo sereli S
Peemaviet Tnnad, sghibond dn isbarod, whield be onlls] Ligdssry island, in the
Wreality b whiteh hie wis diemtiing his ssarvoh fur Bonwet land. Lindsay
Bl 1t binpossible 1o Lo, s gove o Detef deseription of the sstinatod
dimonsions and genersl oontour of the Wleml,  In 15325 Capinin Nornia,
ol the whaler Spedohily, slghied an land wnl wssipu] a corbiln potition
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to i, enlling it Livecpool istaml.  To 1543 Sie John Ross, commnnding
tho Krofr, searvhed for Boavet Inod and came 1o te sgarhs conelbasinn
thint Cousk Jhd boemnss lie fudled (o tnd it

Thits vise kpowledge of the fets sompinml I.l11-li1 tho Vabdivw, aftern
earoftl serol, mighited She bl on Sovembes 25, 18905, Tho position of
the Ly, whieh is efven as latitiole S0 545 20047, longityde B 0% 2027,
does not correxpoml with W assignmd by Bouvet 1o-his diseovery, or 1o
thie powitions glven by Limlsay or Norveis, Lt o thorougl nmil eueful
dhsonssl oo of Lhn mil ot Winrnnts '|.Il|-|il.r:|'r that Liverpool, Lindsay, and
Bangvel mlands ars dentaens, ol therreforn the discoverens mllhersd 16
thet Latter taoee. Tl belamd Tuabat Bopr npnition] miles [ dinmeter aod
riskw tin @ Didlght OF 035 metare.  The shores are abtwgpe and inaceeszibin
amd glaviers come down to the water's edgs, while the sumnits of the
ot balies are eovoreid il boe angd snow. A fuw binds, botwldy L gation
onpaciieie ol Pagiadroni, o, Were  sETL GO0 the slaml, Dot otlwrwise

there were no signe of e,
0, H. Tirmiass,

[0 2 Cuasl dusl Clemdetio Surrdy,

PEARY'S WORK AND PROSPECTS

Peury's lntisst veur in the Aretio, aftor all allownnel hos been tade,
stinids as o rocord of magnificent achiovement, and o fommlation apon
whinli still greiter resilts are G b alinined,  The ention colntey vorth
itk west of Qg Silelnee, renelilig Tyl Greely fiund awmd the vightieth
paraltel, has bieen definitely outhiood and the confosed pod utterly o
eurile pometiine, sinmouy sl eerpliosing b tie et degree, of the western
wide Gf Senbth soirml batwesn Capwes Sabine aod TV UTrville, las boen deti-
nitely mowsured and ohwrted. The striking change it the Flaator of
the wisstern sl of Grinnell Lamd bs i el onough o Jostily anid re-
wied e q_qq,-r.u._wllli,-]:j;. iknd will stiralcto workere= v Ut st frwiting wnil
horetofon: neglectad fleld  The hoad-to-band Taathe sgninst thjis agpume-
Ing forees 0l durkpess, frost, npd dstance which Teary waged during
thie antirn winter makos o clapter darinz nml sifoctive ge any econted
in Arctirhistory. Whete ather egplorers have walted b oon or less b
ptiviee, sometines inogomfort and many thikes in salforiog, Feary: his
Besisn coptinmosly in the oeld, dounted by no obstagle, and bresking tho
romto nlotir an ot llli1lﬁmhh‘ [Pt frip 250 miles,  This, too, was
ok ms i o oxplolt, but ne W proctionl step bn the gmutﬂr wirk to b
detrmined noxt spring.  Peary roundesd  op his yoar's work with a fur-

ther persins] reconiimisanes b e westened, nod presietlenll ¥ e prhirtes
twelvie tronthe of motive wark it e opon Beld,

The Awerean people; leaming ae they will ghiortly from Peary’s own
g bhe stiry of Hie yolr, ennhot fall to feel a sotise OF pride in Hheir
eonutryman wnd an excilement of bopo tlaat nltinmte sooess may crown
his wifirt f0 attain the goal of the ages and plasse Lis omtntry's O ot the
very firthest porth,  Thoss who roml between the lioes and who fllow



FEART'S EXPLORATINS 1N 1808 - 1505, 415

mitiers proctienllv, Iad in Peary thee montal ge wollss physicel bl k-
g A commbination es pre e e work e hae ondertakon, eonplod with
woelinr hasul, snd s praetied | dedinlio correlntbon of twsiis 10 ends, wihicl
o T fiy sewciire e pesnlte desbivid.  Poacy will thke the field next venr,
burring nnforessen aceldents, o thoroughly soumd, rested, and well nmy,
il vore prdine of condlolon, peld pun b eotnted on be make o reond,
evods T b doos not fally atiain Lis desing D5 Biuten in [P0, fe will try
it mgain in 1K, nod maybe sgadnos yowr ke, The very Titest wonl b
thie vory gratilying one thot the olil Wiadeeted, hinttarm] gl seatred feom
Teer winisr e Kl dow ol stormy pmeese lodive, 18 sl sonold nnil #pn-
wirthy ; that the ship will be rapeires, reballt, and refitbed, dand, wader
it Amidrbens Hoageand Amierlonn momstor, will seborn 2o ber dontest with thie
forve=-of the novth, from whilch she will not come baek ualess victarions,
L L. Ustisissex,
Rrevoklyn, M. ¥,

PEARY'S EXPLORATIONS IN 150515040

“*The Migsion of ihe Diama,” outlioed in Tee Naroxas Grpanarn
Magazisy fir July (s p, 278}, huls bien sy earvied out in every
dirtnd] ntiler e able mimigavent of Mro He 1o Bridignn, Secratury of
the Pewry Arvctie Ulnb, More than o yewr's sapplies have heam aldded to
thi peserve stores of Perey and fll accotints oblalued of Tils bypering
oxplormtione ducing the pod tweive monthes Thos far meve]y o ot
tingnf hiedismoveries hasbeen pablished, but, as My Brulgmoon has statod
bg thoe priveed by setiele, & more dotailed peooant will soon follow,

Instend of renchiing Sherand Ostorn ford, on the aorth eoaet of Laovon-
famad, beyomd the narmiw chinmnel which all sdlng emit most ke o
reach that part of U globe, Penry wos oldiged o winter o Kine hisin,
abwoud 50 miloe north of Cape Sabine, Hie sliip stnyisd o Intipode 705,
anel mrek 22, me L Jaad Dhonpes] mbgghin D possibilie. Mot hinv'ing bedgn alde to
watablish hig e of aledging oparmatioons nedr Sheenn] Osbarn ond, he
neverthelos ventursd northwand doring the wigter fonr tiaes to, Forl
Cotiger, the hembgunrters of Rl Clreely ex pesdiblon, w paint sogually nears
thie Pole, But o the west shile of the chaauol. Chese Tome feips wero
miade both for explomtion aod plea to estatibial oaches of sopplies along
the west side of the clhnnnol lewding to the novtly, s that they may be
avillable next spreing and dariog the Uine the pary is ongidged i its
explorutions next summer,  These sipplies an others that il be added
s tham will enalle Peary to bl lits rosegrebes un the north coust of
Gireenland whotlior or it Lha Wisdwvard 15 able to liml ber stores ot the
proposed bass in Sherand Ceborm finnl.

In the soitthi Powry disroveasd thist the. soasills] Hopes siaol, nirli-

wist of Cape Sabins, = only an falet or bay, 11 was soppossd by many
thint #b st desd thirogle b Ve Aeetie orienn wesd of Elldsmove Lanil gl
sepunrabind Lhat country from Grinnell Land on the norvth. Peary’s diskoy-
ory proves that these rezione are one pod the seme Tand, aod e s
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Chivis bk awlili ko sattle aoe oF the miost Timportant geogmphiml probilems
that awnited solntion in thet region. Mo ales traveled wesl acroes {he
northevn piont of Ellssmre Land, which los dever e fore leen petotatel
for nn g distieds, il sisilod ite west oonst, ioiniong hos saevee of the shiore
e with fhe shiort bit of the oot fartlier north, whidh Lockwood, of
the Grely expedition, dissoverwl in May, 18840  This & the first time
Uit seny port of Uis const Tias ot seen south of the inler vipiss] by Logk-
wernl,  Tn Jvis varinie shidge Journeys up the chipmd from the Wied-
warril' s powitlon, Poney skirted (o oast coasss of Grinnel] Libod sold Gt
Lam! for a distanee of abomt 350 miles, rectifying the mapping of Ui
whorgline Do s respicets, Kl partivalarly the snevere of a nnniler of
iodontntionn  Fort Canger wiis tha leadguirters of (e Girvely axpuuli-
thown, mand Tronry: was the Arst o visik the pleee siooe Greely Teft i, in 15l
Thetr tiiowsd fhord lepnn perk ot rvu.-l"lmui Iy Phdurs wpane g o Pepuljee, aloagt =29
partl lntitade, XNoo eflon b posh wetthward Tias Toon muilo Elis st
meerr, o] ey s winta e comp hos hepn estabiishiod om tho dereentland siife
of Sl sogpped, sevorad pidles frthor sonth thaw hig qoarters of o yer
agn. Hure b o fanded all this roainiog provisions of the Wandeond
agoad-all that the oo bromghit hiim.

Thae Phsns peports lnoding ths Stein party ot Coipe Sabine and leaving
ey T gaond spirit= for o winter in Ellesmers Land, “The hunting parry
bl by Hussell W, Portor, of Bostarn, lefl the ship at-varisis poisile an
thie Cireenlnnd copst wid seeutmd o nom et of woalris, relndver, and otline
o, most of wihidch was ardidod o Peser™s stores.  Sverdengy in the Froomw
wins froveen f17, mesy Cocka] Bt Bmnd, ten tndlide west oF Cagee Salibne,
whietn i winterel abott 50 miles sooth of the polnt reachel By Poary.
sverdrop planned this snmmer to worke bis ship op Kenoedy oluonael,
leaving the Fram ut somie podnt slong the eopst e o dledge rip nitoss oF
ariird the nortiwien emd of Cireenlanil.

THE CALIFQRENIA AND NEVALA BOLUINDARY

The olilhjoe boandary betwesn Clallfornin o] Sesadn, which, Dos
betwreen tw intemctions of the dmh parabiel of batitmde with the 130th
mirbed i aid 2o 300 paradlel of Latitgile with the Clomdo viver, o ifis-
taviee ol mbwia b 00 unilos, ws potracand modd tosngeoes e Dy marlood Ty the 1728,
Coust and Gieswletie boryoy betwopn the Svars 14550 and I8 the work
e i frum thoe Lo thee ne weomey wos avoblobile for thut prorpuoss,

Tlaer Timo pusses ovyr vary ringgh conntee, varving in altitodes feom S0
feetat the d'olommido dver to U000 feet at this White smnlalite The
lafiy el ol fostem ariinilen |8 prosdtlalin tis olibnln soties viory L sbghita, th n-
P befme BR= wil]es, Totween e Sweerwater soaantatis (10,0008 fisst )
ek sl Whilve mounisios.  There weres twe ofber afelits shvee 00 mlldg
b longtle  The [Rie wele dicngsed oot with b thastedolite, egtitinling nt Lake
Tty and runpg bo the southenst.  Toooedor o pat poiots it Tine
it lotie dlistmnipes, elhotropmes, withoa sultablile cole of signals, wers el
Thie terining, both at Lidee Tabios dnd on the Colomdo elver, wers sstih-
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Vishedd Tay telogrmplide longionde, sd titade detormined by olssrvations
with the genith twlesoope: A snhome of trinngaiation wae carried along
the etitiow Line, «0 that each Jistynes wis chedhod.  Fonr bnse lines wore
b b selsernne, WToree OF oo moasmeed witly stoe] tape wid e other do-
rived from the Yolo, a primary’ base neanty 11 miles i lemgeth

An gelpth wis mensared ot Lake "Thlob o pot the direetion of the
e, o oo el was moale i the eptiee distanoe:  AlEn agtng ond
the rilhdiim e, it was corrertod Baele to the starfing psaibht
The ramidodn e possed sontliow est of the Colomiba termibunl

(e, 400 miles Bromethe Boginming. ..o oo 0 wune v vees EHLE mustore.
A Vimee 1, 000050 5 pestes e Bomne oy thiet Ol iy riveer, Jl.u|-rmh||ur

it Bl Newsilles Blose (@lased fanpes s, wos st Lo diflee wiler

detormipesd by trapguiaiion I;J-r'l-h-l'l-.l;"l'fl‘l-. throngh Froan Lok

RIS o e i oiit e ie e w e miseenmiaaas 2 melers,
THTssemce af :||.:]J:|::|1ﬂ| u[ Hll:- watig o, eooght I!l.n:ur.-'ll
o Lake Tabion .. covieey o3 resremrmarsssanisrsasies Jih,

It mmy bie sinben] that the I'.I1.1.-L'El"|'.l].ﬂl]-' ey elently, o dbreotion of the
litsit, anafuntod (o one minate of A The loes] doflection i Iatitude o
the Lake Tahoo end i nenely B0 ioslors, atkd almost o milich a1 the
{elurmdo teFminos,

L H. Sseiani
(5 A Cladiet dod Clvesdiotin Sherevyr.

GEOGRAPHIC LITERATURE

A vivwer of Fovesfry, Part 1, —=The Forest.  Balletin Xo, 24, THeislon of
Furestrw, 1. 5, Department of Agricoltore. By Giffond  Pinchot.
Py, B8, peli. 45, 'l.'|1._|*. Ao enils in toxt,

This liantiful teedihot, tastatal in typography, nrtistde in [Tastmthon,
nent in Binding, ol sttmotive io owenble, marks an innovation both i
Pl Thegsbi bt o Agrfoatltoee and bo the Government Printing Ol ;
andd it fur eevoveld feonil the convientioni] poveroment poibliontion id
contond we in dvvws,  The four clupters soonnaries the soence ond eplt-
crrmizss ** Llpe et sl oestory ™ o e favestey b sl le, ouingpeelien -
sive, vebofthal vivid loogoage, adagitnd alikie 1o loasy Taynun and anxioos
Tewrmor | tho stvle & that of the highest magarne arder—. ¢, {hat of
the vanpguaed of [itemey progress, %o (e Book wiTonds aiiretlve, pot to
wny alloring, remiding. & wabetitin, * Part B—The Forost,™ gives gmtife-
Inge provise tliat the Inoovitian. will be parsoel and the style tusin-
Linkaieead Pra tFoer flesd elompitere * Tliee Lo of tlie Troe ™ e oot insd
A Winstransd by g plotares o ofeetive Thion, amd Toosoch torms as
tos pitcbute el v il stmnitbam sl funetbony, o Hlie gunlomy aml phiysi-
ology, ol Lthe arborean organilsm ; the sssond chapier Lemts of tédds b
their silleotive nepect, hoth ns foresps md g2 suconsive gonornbons of
prtrsiin speetes s Ul Ao chapberdimls with ** The Lifis of the Forest "™
[ el mniinee ns do beking oub the relations betwiedn the artsrean ond-
etives pod thelv egyiroonmwenty both physieal ol vital; while the final
#hﬂ*l‘-l.l'l' = qlovited o the Y Enewlos of the Forest™ (sehileh wee elilolly
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tencenleda to Ll bhuman fetor b the arboreun snvlronment ), gl to the
mopos of connloracting thee manidse: = tha frentment i@ potaihly
bireal el vomprebamsive ;. vob the powp displaye] inomeh chagten, ani
Lridesi] enely purngeph, s sbeoog ml alise This buwake muny L
conumended, no less to teohors and popils than 1o generml reders, a8 an
exumple of selentifie methinl appdbel th in it praitiesl suljeit
bty D e nded o mhkers OF sefentific iwles de a thodel, nrel 1o
lwwenen asow worlhy bit of Dtomdare of the objective sort. The asathor
el The Agrienitoral Department are aliks g be congratilatn] on ita
AL no.

W JM,

The Heondowp of Choner, By Lond Uharles Beresfordl  Svo, pp. sxidi $4401,
with portroite god mnps.  New York mml Lamdon ']Iu.rpur ol
Ortheors, 1P, 3,00,

Sir Statlhed Northoole wiss ssancions when, in behal Fof thi Asseoinbisd
Chinenbors of Commotes of Groat Britaln, lie soleetod Lond Charlies Boies.
ford 68 e man W visik Uhina sl report upon: British inberssisan that
empiri,. Harely, I ever, hose one nnitine 50 high sok,  eeoogrnisesd
ability; amd wirke sxperionoe en senl an an envoy of comiigrms.on &
tonrof inspection. Al doors would opon before him,  He wonld obsprue
varefilly, muke no Ulaoders, and aftoewion] dareate just whiat Le L s,

Renthing Hongkong September B0, 1508, B d bl mot lowvie Chilnd antil
dunuary 0, TR Daning that time the Chinesy governaent did wll iniis
porwer Lo fartlor lils mbssion,  Thowgl vested withe oo diplonudio fune-
tane, he foamd wverywhere the highest aothorithes—Tsang-1i Y,
viooroys, manduring, governors, mlmimli—accrssiblo and sympathatic.
Ha " s peetes] e welole mifitary foree of Cllos, aml by permission of
the grprnds ot tlie Broope thirongh the viorioos movements in onler to
tost Lhoir eillcioney.” He * visitesd aveery fort, ooy amonal, whth one
exoepdion, std ol the naval snd golltary sohools ; alsio the ships of both
the Chiness Qeets; vie, the Tovang and Nanymrg siomdrods, amd one
dowkeyand ™" He “vidived those plaees whieme Britigll conpmunities resida
miid wlirover there wos o cliamilee Of oommeree convemsl] eekings™
sl obitainad the apinkons of thie members ;Y por did e lose an op-
porrtanity *tol seeking fnterviess with representitives of all frelgn
natlons bolillng trding Interests in Chios™ On leaving thal country
he vetnrned home throngh Japan and the Onived States, “ hoping 1o le
alile o obitadn Pevan the el bees of eonyries ps s daefinite oplnbeas for
the Amsiclabed Qlinmnbers of Gront Britiin,™

The resglts of his faithfol obspvation aml investigntion are sot forth in
thils sonewhint poncdorg ok,  Lond Beresfond termes it " o pladn siate-
maent of valuable ficts for mediofe vse”” A lorge part of thik inforna-
tan 1= pecesible noowbero else,  Bocase of the known repaitadion of the
athor, ite statemesnts, as for us they are stutensents of fuets ol nob st
gl inforences wnd opinions, are entithod (o fll ersdin

The title, ** The Broak-ap of Chio,” expresses what the suthor redlizes -
is bovmndng o fact, This cudnstrophue b deplorss, beliaving it mjarious
to Girrak Wreitaine A patrioce British ssabjoct, his ontepokien and ondy
comoarn 14 the advanoemsmt of Britieh interests.  There b oo iy puasriay o
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epnt abont him.  Koowing that his commtry vetaing b eanutneriinl seeptar
af this weordd with o Bullbge hand, e wonld kesp Chioa alive wo s ol 9
lowe n purchssor. Fis position doss not dithe from that of any sther
pommwreisl traviler, exeept that the eommngreinl houss bhe represciits In
the Diritish stmpire, and thint the swures which he woald press imto the
markat dre whatevir that emrpien prodoces.  For the fall of China, now
perhinps mavitable, it wihibely oo mylghit Lasve Lessny pyodidind, T haliks
the Fefficient forclen polley of the British government responsible.
Monivwhile o forgets or ignores the facl that to Chine's pierl borial nteg-
Fity, to the physenl wilfiore of its people, gl to the antharity of its gov-
arnent nwiry stiggering blows bave been dealt by Great Britnin fhan by
iny other country. Ao oardent mlvoonte of an Anglo- Awrican allignes,
bies inislets thaad * the Interests of the Unitsd States ol Chovmt Breitaln wee
alimiltely denitionl.”"  Fi o ot foor Tessi, but T vovenls wo g wisoma
eotsclonsness of Russin's oxistenon.  He swpmeste in his Bral interyiow
with Ol ess antloriiios * that the British government would allow aa
offteit to holp the Chinesi to put theirarmy in order.”  When shortly
afterweard pakod “ whether, i China put the shole of her wrmbs wuler
Bteltiahi offfears, Great Britaln woald assiet Chinn in sny quarral thnt
wileht srise botwesn her and aoy oiber power,” hie emarked that he
Mool not smber it aiy proolitieal quaestions, bt thst bl Lest thime Lirenat
Reitnly wanted to do wis 1o mix horsellf gp in guareels which might
ariss brtworn other sonntrive.” 1t Enol simnge that * this ldes = gzin-
g grommd all aver Chins thst Great Britaln ls wfrald of Hissia '’

The  disintegeathon of an emplies contalmiog SO0, (00,000 people, ami
vt powarloes to protect itz f, 15 wn astonnding eperitlindshe, gl bl ity
history, Yl sueh bpotisies T8 s prgonient against s politiml contin-
wtree, It B dBMenlt o dodbt that the brenk-op of Chine will ‘mdvance
civilizntion and even bepetit the frgmonts info which theempine lirea k.

Eowis AL GloavENoe

Ambwrmt Coliegr,

Lew Taics Frompin. Ty André Dolebmerue, ote. With portfolio: atlas.
contaiming plates i-xk 4% ppe =il + 406, pla. xxil.  TPatds: Typoe-
graplie Chnmerol ot Hemouand,  TRE8

This is un imposing and pxcoelingly vich repository of information
ponorrtiing the lakes of Fennie in thelr peincipa) aspocts.  Heginnimg
with o lively prefasy, In which he etiphnsioes the declaention thal there
any sk in Frooce, the author procecds inthe st chaptor to classaly
thie wister bedive by the natuinl peoviness b whiels they ooenr, incladinge

Uie Alps, the Jura, the Vokges, the Centeal platons, the Pyronees, amd

the Atbantic and Meditermpoan Tittormls.  The socond chaptor rocotn b

tlige prrocesses of seonding with thie appretos wpnployed, aod sets forth

e pesialts wlideh pve shown by areader dotnil in the secom panying otlae,

while the thind chapter ts & detiilod desorlption af L mom notewort by

lnkee.  Then fullows s chapter on the luenstring togdgmpliv, dochoding
churess, bBottoow, i=lands, taluses, fans god delias, sabmerged eavines,

et nnd mnotbor on the Tncrstend sediments aod o ey oot boes of e

Inkir bnsins,  Thie nevt chaptor 3 devobed ooeipply, s iarge, svapom-

tion, ol ehongee o level of (e lakes, nodd sidll another to tompecninm,
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wiineh is disenmssd in some detail with relation te bt depth, W
petatiiee of ailflounts, ote  In chaptor VI the eoloms are deseribed amd
thie privelpal causes of colieiition nnslyead, while the mings Y P
:ﬂﬂ-l:"llﬂ oy s mpsed l.|u1 mievpeding ohnpter fs dovatind 1o ﬂ:l.'lmu'[rﬂ ol il Fie
Losty o thar malisd swndd gonsois mpiteelaly Wil Sy soditinn 1 the lnerstr
wabare  The portdan of the woric of widiest fntorest b the tenth chapler
(g 2E2060, kn whinh the peobogio pelntions of the mgion and the
Inkes wreo o lscwssnd gt bopgthy, aod whieh cmils with s clesdficgtion of tlie
water bodies By Ktiown or sappossd oigin. - The historle] and sosinl
axgrinct= ol {he kes are indieated in the eleventh chagter, which is fols
lowed by nn extande] diseriptive tnlile of the principal lnkes of Franeke,
with eaforence to the provinoes in which thise woiur, gad Gy the slivists of
the soffinlnl maags on whileh they mrn roprosoiitod. The work is faily in-
demed Wl wiell sppliod with lists of contents and Hlustetions.  Thore
i= fitthe rafuronee to e socompanying portfidio, which is really o disiine
pubillvation ; its alieets ane sackible fn ostes atil forin ot dWhow Hitle
e Bl e slidres e sabsgueois contivers of the peioeipol Lol ;
e Lhedy eomvenione e sompowling dinvinised [by Tomsbipoy o gontone-
lutervals uivd bathymeteo tinte Pl monegmpl fortea Wighily asefal
ermpaenTim of facts arranedd bn nocordanca with welbestabl bebisd sdlon.
it princlples.
W M.

RAILROALIS AND CANALS

The itnpartant bearing which the great redoction iy mtes for
Fuiliyay branspartation has an the guestion of canal construetion
alid maintennuce s attracting widesprewd nttention.  Ina recant
lotter to the comunittes on ennils of the stith of New York, the
Hon, Abeant 8, Hewitt, antdl now one of the stuunchest frivads
wived silvoonles of the slate cannls, gnd one who has dons wore
to promoti the enuss ol the New York stale waterwnys thun any
othr Tiving minn, writes ns follovws

I wiaw brought ap in aschaal of polliies which taught that the pros
perity of the state of New York was epeated by thee sanals and ooalil not
b pundnteined anless thisy wane Kepl in g state of poefoet aiflideney

Dt s view’ condition bas appeursd b the great minmion of thie cost of
tmsportation by the milways which competn with the canals for basi.
s, Thils peluetlion &= din fo severmd capses - potabily, te grenter duam-
Lakifs jrnd fhae Toowioe cost oF stoe] mills, the Terides in Ui tedioslond, s
the sromemy of fusl In hoolioga tin, . . 0 My knowledee of the
suthijesct Didines e 1o bielleve thal we live peschied o perthnnent ebu of
low oot of mpsportation Dy mile . . ©  Henos Ehe guestlon i@ e
wertibond 1 dltogthor a mew light, and although | am elotant to come to
the conelnsiun that tie dapals hinve lost thelr usefnlness, | coifess frosly
thint the argmment for thoir continued] miintennnoe = gneutly wealiomed
i ot albogeet b destrovis],
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Towe British Associntion for the Advanoomeil of Scisnce s wrnnto)
0 bewnnd the expansss of the Eoglish Antarctic pxpodiilon of 1001,

Turne possemd through thie Americu mned Cnpacl i ship caneds i Sanlt
Ste Mario doritug July 4 004 780 tons of frelehit, oF 775,000 tond e Hm_‘ﬂ
in the corresponding month [ass vear,

Tur mwlical expoilition smat wo the TRyl nes o varly dpring biv the
dohins Hopking Univiereity for the parposs of stndying the clinmteristios
al tropioal discases in (hoke dslaonds Tefl Maniln somp wosks shce sl
will probuhiy reach Bultimore early in Detolur,

“Gosmnoie the Highways of the Sm,” contriboted by Theidoms
Witters ti WolViiee's Muaguzive for Repdomlar. b viery rendabile aaul from
m poapalar point of ¥iew i an excellont deseription of the work sid recoeds
aof the Hydrgraphic Office of the Xavy Departmant.

Tiwe Raifroad Ginsette estimates the mitrosd building in the oited
Biabes duringe the siv months ending June ) as agpriting | 18] miles.
Fhy boviegirst (o complotes] by any. one connpany wiks 4 mbles, apd the

My leniling linve aggremte! only 244 miles, or an aversge of less than
M) tuad low ol

T mngnetie snrvey of Marybond bins sow been practionlly virmpbited,
the distribmtion of the sttions ving sneh that on the dverse thera s
one stution for every 100 squere miles This ¢xpenses of the work, with
tho exveption of this yoae, have lvon ootirely borme L-y U Marylaml
Genlogieal ~arvey,

Toe exemrsion of gealogisis lnst summer 1o the fomsi] Delds of Wy irne
lng, under thie ptriatigee of Lhie Dnlon Pacifla ﬂlrm:mﬂ:r. will il s
mary epedinenns to the eolloetions of differeot nnlversitios thoaglogt the
country. It in bellovod; that sevon] fossits of & new species Lave Deen ok

tinml.  Thoogh the excursion wis origiually plonmsd fisr ) days, many
of tho weologistz gre w1l ok work fo the el

A TRivoRAM from Tacomn, Woshingtoo, auavnnees e retaorn aof A J.
Stot, carrekpniding memmber of the Zotlogim] and Ethinologion! Mussnm
Of Natwtl History il New York Lolilogrleal Savioty, whis file the past
two yemrs s been teaveling about the Aratic cinde studying D g -
bossl dhhetriTmiion of andmdaks in et section. 11 reported that during fve

mioniheEaf trivel last wintisr ha' dovorsd 23,0000 miles of A petls exsst iyl
monntain -entendy nhove the Arobio mrele;

Herowrs fom Aluska v Seattlo, Woshimgron, deseile two distinet
curthgunlies felt from Lynn canil to (e S leathan archipalsgn,  The G
on Bundny, Sepromber B did but Httle damnge, bat it was followed by 4
very severe shook on September 10, Sovern] islands are said to have
settlod from 20 to 25 feet. A peport reevivid by thig 17, S Comet sl (T
detio Survey.shinwa thet as earthijuake was also folt in Prines Willlam
s un September 8, bt that o demage was dove st this point.

L i
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O aatis Parmes Dapy, LL 11, for 85 vesrs president of the Americat
Gimgrapililen] Sociote of New York City nmed fornior ehief juatics of the
court ol eomimon plads of Now York, dinl at his home, in Sae Harlsr,
Lamer Trlpnd, Beptomber 11, 138 While prefminetly o lawver aml n
Juiwiit, bl langeannection whith the sclioty of which e was the president
wind Ile Tonorey memberslip in the National Geagraphie Socloty, this
boval tieagraplital Society of Lindin, thue Basblny Cisogmphiienl Sochety,
aml the lunperial Geogriphionl Society of Bassin will make hiz «eath
capeeinlly. felt in geagrmphic cinole,

The Gengrphvicel Jonrsl for September opens it the fdmt of » surive
of arthehes by e Frandisoo I Moreno o bis ™ Ex plorntions i Putagioin™
at difforent tiinee betwoen 1878 and 1867, Uapl, L ¥ =mith, B, ot -
tribimtes a domeription of ' Romd-mkiog and Surveeing In Dritishe Host
Afviea”  Robwrt 'T. Tarley deseribes n ** Tour i No Mai's Liggsed," Men-
cluirin.”  Otherarticles of intarest nre * The Cambridge Anthropaligiel
Expedition to Torres Strults and Surmwak,” " From Njowps to Marich,
save, nmd Mumia's (British East Afriea),” by Major 1. H Austin, K,
and * Dir Passargea Journoys in South Africa”

AN Intersatioe festare of the * Pilot Chart of the North Atlantie
Onean ™ for Soptomber b= oa dingram prepuured]  from lm'aﬂpﬂﬂ:-ln-' TN P
by Prof. George Dovidson, of thi Tniversity of Culifornia, shawipg te
line separating the lumls of the Paciflo where American dinte iz kept Frontis
Hiome where Aslatic dite bs kept. . Thie line pusses thirough Bering striils,
skirte thie Aloution Istands on the wist oxteouity, and then forllnws thie
1&ith meridian southward ps fur as the Fifi blands, where it diveres
alightls to tho edist,  Thos the Alentian, Hawnitan, apd Sl islneds
e Aterionn time, whilie tho Mrehull and Fiji tulanids and Noew Zealand
follow Asmtic fime, or wre ong day abend,

A mxcexy nnmbur of Scine statos that the Adnerises Muoséim of Nat-
arml Histiry 8t Sow York Clty has now 2% represenitatives fn the Seld,
cugneed as follows : ** Th Jesup expmdition o the Sorth Panfic, making
archimilogient snd athnologiol reseanchss in Rrithsh Colimbis s norths
eestivrry =i bk ) e Jesnp zoologliond expudition to the United Siates of
Cototiliin = the Constalilo expedition to the Northwest for large mammaks |
an axpedition to Now Maxion tostudy the el dwellings g the Puohlos
an expsdition for the sty of North American Tndiane in California and
Arizona; o palsomtologieal expadition to Wyoming: an expedition to
Poarn anil Bolivia widery De Banilelise, pnd Loeid arohiolosiend work."™

Asanchoramd s |n_1.n:_r s el = A lede Polir Etpl_'l.l.itiﬂl.l"ﬂ.rlz I:'!IE'H_II'tml
s hinve beeg fouml Tiv 8 Rorwesiun codter on the norgh oonest of King
(leael e inlnaude, east of Spitsheegon.  Neither the Weltman northa Faary
partios in thebr explorabios af this paet veir dissodersd uny teaeo of the
yilesing dervoant; wleo the steamar Aatneodic, whieh Tl Helwingtorg,
Swadsn, May 25, with an axpadition andoer Frofe A G, Socklin to Josnke
for Anilrde abang thie torlegst coast of Gropulaml on ber rebicn i Sage
tsnbise toported s froitiess searcl. The reporn recoived nt flwe berinning
of 1ijn vear that the bodios of Andeisand his b cupinions bl o
(ol oy tlie coput of Stheri has not Benn conflirmsd by latar ad Vi,
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Lix Aagust 246 Generl Lord Kitehoner formndly oponed fior temille the
Lieklins, Luiilt by A perfean onglieer, nieres the: Athiarn near Its conila-
onee with the Nile.  Tresdig cbn now be iun o within 75 miles of Kliay-
ot anid bidoro the end of the present venr tve whiztls of Uhi Teebn
tive will be Dmed ot the daplinl of the Sndan self, M Cesil 3. Hhowles
B thy atniost confidencn in (i eomplision of the proposed mils my Frum
i Clapee 1o Caleo within ton yoars, naul, in view of the onnrgy dizplnyeal
i the eoustrintion of the THR g il 1 Ly b ess Diewyy LIt ud pess thaz pm}eﬂt
by by b sl comsidored, thieee b= iae doulit that b vestn pabethog
of u linw of rullway merore the Dirk Continent will bw one of the early
achiovetants of the oomilng century,

Vumnpes sites withiln oo mibiis of 28 miles of ' Washington are biesing ox-
atwingl by partier under e Haver's diroction fare the determination of
thie Tiest bl for the Cosst il Gaodistle Surpey Ohwervadory,  The
exammutions thos fir nnde have disclosed some titereating reglonn) dis-
turbunoes, espocinlly in the vicimiey of Cinitheesbore. Toodnder o deter.
i what inflaenee socl meglonal distashances |ive tpon the varniion:
of the eprthvs wagnotism, such ws, for cxivinglo. the divrnsl variathon i
thie mmlar variution, it is proposed to mount & wmsitive Eachonlineet
dedinetogmph wt Galthersbune, with thie ald of which th vYariationw of
thie most emsitivon of tho mugmetie eleueots—the dockinnlbot—will Ly
I-"L'llﬁﬁtlll'HI-HJF atul natoumtionlly eovorded,

Tuk elestion of Flon, John Gilfhed, of Prinveton, 8. 1., v a Chair of
Furcstry lu Cornell Unlvemsity, o dopartiomit recenthy aitublishsd ot that
instltation, de i line with (e growing readiaation throaghont the Unlted
Blates of Ui puscessity of the stody and solistion of the forest prealloms of
e ¢ountry.  Mre Gitfund was the founder angd the Sest oditor of The
Firester (then the Nor Jorsey Fureser), the officiil crgun of thie Amierleni
Furestry. Amoclation, whiloh |s Jidng sa much 1o promote the protestion
and oure Gf tha American forests.  Last yoar Cornell Univessity aisguined
“AL IR neres of woodlnmd in thy Adirendacks for thie exelusiie mae GF her
furcatry depurtmont,  Uver w o sumll tress, 38 is stnted, have Bty
Plrtied fa different seetlonsol this Crmet, anid sevormd seed |wls himvas ] s
Imsitis D] ot

Fie Divigin of Forstry of the U, S Departinent of Agriulbire hns
toivotttly isaued w hadsonge Bl ballotin § X 240, wutillond * Notos on the
Forest Comditionsof Porto Rico,” by Robiort T. HUL of the 11, S [T i3
laghind Survor. The bulletin enbraoes the nessl b of obmirvntions wudye
during n mphl reconnalsseinee toeougl e mifitiey departarant of Plaorto
Rloo by Mr Uil in Tavnaree, 17892 and oointabns nol ol v m el st tenient
of the Divest pesire= of Pasrto Hicw, bt alss sneh saecimer a!ﬂ.rrir“iﬁ“.
of 4l phiveicul fimtnres of thie: islnnil e s Netpssiry o an underyiani-
ing of it forvt problems.  Tu the stody and description of the yntive
wouile Me Hill was nsslsted by 3, 18 Sudwaorth, Domualralomsist of the 1ivis-
1aom ol Fomestry,  Fifteen of the woods wee popecdmsiel T g [rrosees Liy
which the impressions see made directly, from the woods thomiselves, n
prrocees desimed by 5 3. Baibel amd bora asml, §t0 s liovsd, for the
fieet bpoe A exoelbnt Sabire OF Elie Liallotin I8 o ol oloadile rellef mup
ol the Wland comptiod by Mre HUL
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Ist The Soottiah Geographiml Hugazine for 1"3E_'|1-‘|:-l'_ﬂlill-llf Frunets H. Skring
premente o strong avtiolie, * From Londin b Kareld (Inidia) bn o Week "
urgite the constricthon of & brabel conneiting the English milsay ays=
pent i Podin with the Rosstan mystom in Torkestan, At peosent Uhie
Britlals ling eauls gl Cluggunn, on the smthem bonlor of Al bsbnn,
anly 20 nilles dstant frodn B temikons of o ofshoot from the main
Ruzsinn line through Afghanistan,  Mr Skring asserte that the contedt
b dink, focluding this necessey rolling stoek, can be constricted or
F15.000,000; is the ot presants o gromt engineeting difomites Iy
thve s 1ssno of the magaeine Alexander Pege deserilses  Vanooves
sliesd, 18 €L 2" 1, Blake White pablishes it * Brief Noles on the
Gilhveinl Phinomiens of Oolombin (% A0 and AL D Miloe contributes o
fow * Xutew from the Boguatorial Frovinee,™

Maaor Ronall Ross, the beudir of Gl espeilithon sent. o Sierra Loone
by the Liverpool School of Tropicl Disenses W investizsto the pomsaliiity
ol irsterminating the nmlavis-beariug mosguitn, has seot to Livespool the
following ablegemm: “ Malaripl mosguite foomnd.  Asi povernioent o
setid 41 tnee men  Nubire states: * Major Thss" observntions in fndia
tmliented that the malarin pamsite s borne by the spittod-winged s
e, s not Loy thies eommtaion Lielpdled or ey mosquitoes: ad his
mmessise wnouices that he has foand tat malatin on e west coust of
Afrien i prodoved ander the suae coniditions aein Inidis.  There s evi-
demes that Win wonlnrin begring spectos only btosde o stoall isolnked ool
lewtinnE of wator whiali onn bo ensily dissiputod, but the expedition hae
pof vt hd e o vorify thie poinl’  Dnrospronse 1o the rojuest of
Alifir Foss nsking that workors shioall e sent out to Join him at Sigrmn
Lasismie, thas michool hﬂl_ﬂh—]'ﬂl'l.ll.‘]llﬂl. as nn assistant to ki U e Freliling
O, of the Liverpool Sehiol of Putholage, wlho has Ll special experi-
TR I,lr'l:imj,a_- litarioiDglonl résoarch,

A vuELid iy prospectos hos beon Esnod of the * Phyeeal Atlos”
in eomrwe of preparation by Jo G. Bartholomew, F. B, R G.X,
sl Lyer pett oo of the Royal Googrmphienl Sociaty.  The Atlas, cont-
preislng sven volumes, songists of o seties of maps (ihastrating the naturpl
phivnomenn of the eartly, heing basod to soms sxteal upem tie Pasrg by
Atlis, hiet cotnpreboding wineh now ol original ninterinl,  Explana-
wiry lext aocompinies the mape; snd for mch section of tha wiork thern s
sl v emeral intmduetory arthile, & eritical bibiomsphe, and an livles.
The wark, which bas Loy lo peognss for over ben venrs amd Is now ap-
|1|'|'|.|_|.|.!]j.i|_|;y,- -|:'-|,|'r|_|.:|_|.[r-li-lfl[!lr = meybeen] amdd ail1tisd l1:"-.: shr Archibnlid Golkle,
eenlogy s Sir Talin Murray, un—ﬂnugﬂqﬂ'l}', Jamms Gielkle, orogrmphy ;
Alexander Bochan, tetescorology, wnd o number of otber distingnishod
selontists,  The yiblighers, Messes Archiluh! Corstabie & Oo,, of Lon-
dom, rhidin apparantly with Jostiee st thie atles b the st eompasliie
slee pulitioation of is kind ever attemytind,  The cost of production alone
will, it | st imated, exomod 100000, The mittenrmlagy sestion, with over
00 g, WiTl et ksl dBaring the automn of 1590, the soilogs, dthindg-
mphy and demography, gooligy, botany, sl other seetions fllowine
In mpid ssoeassion,  The price of eadh vl or setion j= §134,
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sirihd] hirtwern Cincimimatl amdl New Yorke Lhe roule Fom Wanbington lising aves the Peapavivanla

syslein, IV lae every (hesleri reare a6l dpplamees, arpid Fhe ilining-car ssrroe Tma e aape Hinr L
mhak am dguel. The readibad ia liemally ewe] ool of Lhe etermel roc®s; i ie Mllasiel srfthe stoase

= -

from oo e fg Uie allter § Lhe grvutes postiod |s faid with apehmndeed-poamd steel mils, zod alithmigh
CUrvies e fstihetodis 14 Lhe miogaisls sectliedl. P rids bs ps sl i s over 8 Western pralrie

e of the mows defightfol rifes fa 411 the rome s that throsgh the New Kiver relley, The
mamaniniiEn are [ et ke rnongh to be ciadd with reidure L6 the sery boge, amd i tle ently spring every

rafhly Of green Enown tonihe mdser of colots oo bee seen, wiplie e Lises 1o miitigicts bale= o sl the
range ltome bypren L scarfet,

Thhess fite sbovld b= borne 1B il by the trus=ler ertween the Masl wud Lhe Wesi,

H. W. FULLER, Gsn/. Pass. Agost. Washington, 0. C.

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

The Overland Limited

) J¢ UTAH and CALIFORNIA.

proToRPY

LUNION

PACIFIC

e
-
ol

FROM 18 TO 20 HOURS
SAVED BY USING

“THE OVERLAND ROUTE.”

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

Pullman Dining Cars.

Buffet Smoking and Library Cars.

Band for Descriptive Pamphlet © 48.86."" E. L. LOMAX,
Folders and other Advertinng Maller, General Pasaprger amd Ticket RAgent,
[Meniloy this pablicetion | OMAWA NE@,

I"leane tontion this Maeagine when writing (o ndvortisers.
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THE CHICAGD, MILWAUKEE AND ST. PAUL RAILWAY

« s IRUINS . .
Electric Lizhted and Steam Hested Vestibuled Trains between Chicago, Mil-
wankee, 5t. Paul and Minneapolis dsily.

Throagh Parlor Cars on duy trains bevween Chicago, St. Paul and Minneapolis.

Electric Lighted and Steam Heated Vestibuled Trains bet Chicago and
Omaha and Sioux Clty daily e =

Through Sleeiing Curs, Freg Reclining Chalr Cars wiil Conches belwesn Chicago
and Kansas City, Mao.

Ouly twa howrs from Chicapo to Milwankes Seveni fndd tralnn eavh way, (lally,
with E*‘n‘l--: Car Service '

Solld tralns hetweet Chicago and prine Jria Norther Wiscoasdn aod
the Peninsula: of Michigan, principal poiola in B

Throngh Trains with Palacs Sleoping: Cars, Free Roclining Chair Cars snid Collches
between Chicago and pointa in lowa, Minnesota, Southern and Central Dakota.

The finest Dindng Cars In the World,
The best Sleeping Cars. Electric Reading lamps in Berths,

The hest anid lateat type of private Compariment Cars, Free Reclining Chair
Cars, and bufiet lli:nr;u'gr Smuking Cars.

Everything First-class. First-cluss People patrosifee First-cliss Lines,
Tickel Agrrits everywhere sell tickets aver the Chiragn, Milwankee aud St Paul Hy,

GEO. H. HEAFFORD,
Genpra! Possenger dgent, Chicage, H.

Fm L L L ALLL Ll Al s Ldd fmq

CALIFORNIA..

01 course yout expect to go there this spring. Let
1k -.'-'Illb}n.t softiething in your ear., He snre thid
the return portion of your ticket reads via the

Northern Pacific-Shasta Route.

Then vou will see the grindest mountain scenery m
the United Stutes, tneluding ©it. Hood and Mit. Rainier,
cach more than 4000 {eet high, it. 5t. Helens,
Cit. Adams, and others, You will ai=o be privileged
1o mnke side trips mto the Kootenai Country, where
such wonderful new gold discoveries have hean rrmrh_
aril to Yellowslone Park, the wornderlnnd not anl \ .J.f
the TTmited Stares, but of the Worldh, Park season
begins June ISLeacl veur,  Close railroad connections
winde in IMnton Station, Portland, for Popet Sound
cittes und the east, via Northern Pacific.

CHAS. S. FEE,

General Posasnger Agnnt 81 Poul Minp.

Pleasy mention this Magncne when wribing to wilverfisorn
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P!:GF'LE like to read about the great

and wonderful country of the
Southwest ; of iis gquaint and curious
towns, its ancient cvilizations, its
natural marvels, They like to get ac-
curate information about Califernia
and the Pacific Coast. This |s because
most people want to some day see these
things for themsélves, , . . ... J. ..

I'-

L

A charming boedX cowering Uhess
fcis i isanes] by ther

PASSENOER DEPARTMENT
BE Tie

Southern Pacific Railway,

afil will be aeut fo nny oo, postpalil,
o recvipl of TEN CENTS.

A

B e e

it

THE BOOK 15 ENTITLED

“Through Storyland

to Sunset Seas,”

R

A2 AND IS A WONDERFULLY HAND- %

SOME VOLUME OF 208 PAGES, .

You can gel & copy hw wroiling o *
! % RATIONS. . . .

S WITH 160 ILLUST! NS. ...

Genural Passenger Agent, The paper used is FINE PLATE ﬁ

‘Southern Pacific, - W g _ ¥

b PAPEE, and every 1y pagraphical de :';'E.

and sending 10 cis. o drfray postage, tnil is artistic. It is a story of what :

four people saw on just such a trip as g

e you would like to muke. . . . . L :g

T T TR mwmm%«mmﬁwm%mw

Ploase mention this Magnzineg whoen writing to ndvertisers.
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PERSONALLY CONDUCTED

Bu[]i"gmn TOURIST PARTIES TO
California

Lenve BOSTON eavery Toesday

Leave cricaco ey weinetor— COMfOrtable and Inexpensive

Leave 5T. LOUMN every Wedtmailay

SF.IJ".CT PARTIES leave Boston every Tuesday vin Nugam alls

and Chicago, joining at Denver a similar party, which leaves St
Louis every Wednesday.,  From Denver the route 18 over the Scenic
Denver and Ko Grande .l-'..:ifi'-.'.'u:n.._ and through Salt lake L'it}'. J

Puliman Tourlst Sleeping Curs of 2 new pattern sre used,  They are thoroughly com-

fortable and exqgittsitely clean, ftred with doeuble windows, high-back seats, carpets,
spacious totlet-romms, and the same character of bedding found in Palace Cars, "They
are well hewred and brillfantly ighted with Pintsch pus,  Ourside they are of the regu-
lation Pollman colur, wirh wide vestibules of steel and beveled plate gluss.  Beautifully
Hhastrared books on California and Colorado, with maps, trmin schedules and com-
plete micrmution can be had from any of the following Burlingron Route ogemts

B. 1. SWORDS W. . O'MEARA H. E. HELLER

AT Hioadway o W "-'.-'.1=I'..:|1;:nr: Riresr Hild Cheslnot Street
MEW T-ISF:[-: CITY BOSTOMN, MASS. PHILADELFPHIA, PA,
FE. BELL . D HAGERMAM ] G, DELAFLAINE
11 Clark Strest TUE Park Buillding Broadwasy and Olive Streets
CHICAGD. 1LL FITTHEEBEURSG. PA, 57. LOUIS. MO,

Plissiae mention this Magnelve when wreiting to pivertisirs,
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Shortest Line
St, Paul and Mlnneapolls

|

Conac
t1 GREAT |
: - WESTERN |
3 E

Koute "'

RAILNWAY

Foar-ticksts. 1 iti] | Min ban mhple
| 1li'.' "| |||' .:_-_-r1|| s ITIeE i

F. H. LORD,

Gen’l Fassi"r amal Ticket Agwni.
I A0

—_— L L _____ L ____ -
—— —

_’irtlrlnl.- il A el s e e B s B o R e AR A R

fk VITAL POINT ————

A TYPEWRITER'S
FRINTING MECHANISM

#NET BC RRIrsETIF | @i O
L

s

' |
i - . . u - = e o 'P’k.‘_
—

I=T N &
TR RT IMEDHE aH

FEASY UPERATHNY AND
PERFECT EXECLITHIN, |

Che Smith..

! |
Premier 5
Cypewriters

i Suparior on This Point xa Well os on All Others. I

OMLY CORANLECT Tﬂht Smi[h Prfﬂll'ﬂr T}*pewrlt-nr Eﬂ-‘

| ™hisCIPLEE CWPLOY DO 5\"HJ-.EJ':-E MY B A

iliﬁﬁ&ﬁﬁﬁﬁ#ﬁmmﬁﬁﬁﬂmmﬁﬁiﬁ

%#ﬁﬂ!ﬁ!!!!?ﬁﬂ!ﬂﬁﬂ#?ﬁﬂmﬁﬂr

AP DR
I Catalognes and Information at Washington OMce, Ko, 819 Eleventh Strest.

Flease tnenfion this Mpeagine wlhen wreiline o alverisors
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SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM,
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST,

Throngh Pullman Drawing Room Sleeaping Cars from New
York and YWiashington to New Orleans, Memphis, Taaopa,
shiclisony e, Aveusta, nnid ntermcdinte points—EFirsi=class
hay Conehes—Dining Coar Service.

Fast Traina for the SOUTH lsave Washington Paiy at 11 15 A M., 020
F.M..and 1045 P. M.

Through Tovcist car on the 11158 A M, Taln savery Tussday and Frigay
for Texas, Arizona, and California points. without chapgs

Dhept |ine to the Bummer Hesorta (i YVicgitda and the Carolinss- and the
Winte: Resorts aof Flaridas, Gull Coast, Texan, Mexico, nud Calllonnls

Direat Through Car Line to apd from Ashaville Hot Spiings. and other
Western North Caroliona points—' THE LAND OF THE SKY

For Map FPolders. Bammet Homaas Gulde Beolt and Foulk on "ASHEVILLE
AND THEREABOUTS " wiite to

A.E TRAWEATT., Easlern Pasnengey Ageatt, m rlrc.rl.':np._ﬁ MNew Yook, N V.

1T MO TON, Prcsnger Agonl, = IC Ballimore stoest, Galtinmoee, Ml
L= BNOWN Oeaeral Apewl, ms Pidesoll 8 N W, Waslniagton, Ty
W. B DL Pussempyr dgvnt, Norioik; Ve
E H HAEDWITOE., Assistinl Ceactd! TPyssirgor 20v0), Allanta, COa
i MTHTSCCYTTIR., &saiaii il SGathrri] Piaessddhpet Ariil CHmilgbdoegs, T eikl
W H TAYVLOHR, Asusiant Geuneral Passcager Agedl. Loalaville. By
Jo M UL, Trafic Manager W. A, TURK, Gean=rgl Fameoger Agrni

HARNmEETOE, b L

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

Haz a Larger Premium Income - - - (239,000,000}
More Insurance in Force - - . . - (3918,000,000)
A Greater Amount of Assets - - . (£235,000,000)
A Larger Annual Interest Income - - - (29,000,000
Writes More New Business - - - - (8136,000.000)
And Pays More to Policy-holders - ($25,000,000 in 1896)

THAN ANY OTHER COMPANY.
It has paid to Policy-helders since ! = _ £437.005,195.29

L]

its organization, in 1843, n
ROBERT A GRANNISS, Vice-President
WALTER B QILLETTE, OGenaral Manager. FREDERIC CROMWELL, Treansirer,
ISAAC F. LLOYD, Becaond Vice-Presideot. EMORY MocCLINTOCE, Actunry.

VWILLIAM |. EASTOM Hecreinry.

Mense mention this Magsizine when wrmting to ndvertsere
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‘THE AMERICAN FORESTRY ASSOCIATION.

QRGANIZED AFRIL, 18432 INCORPONATED JANLUANY, 1837,

QrrF|CCRE FOR 18&3.
Frevident; Hom, Jamues Wirsoxn, Secrelary of Agricullire.

Arrad ¥agwe Py P B EEnmdris Pevee Fyes, for Diateiet of Columbia Gronge W, Mol amiwan,
LoFFefpondiog Sed r F. 1 WEWELL Reverdrny Serenivvand Traivmrrr: Gmeoe ' WERITTLELRY,

The obfert of tliés Ascocizilon s to promole
1. A more fEibapal aped ceparrentive irralinoedl of the foredl resnnroes of Lhiks romtingrad
A he aslmmnoemest of edpcptinngl, Iegislarive, and other seaugres iroSing Wy promete chis objert,

3. The diffuibin of Ennwlrdge resatiling the comarrmution, menaprmeit. snd renewi) of foresks,
the mrtlesis ol eefod celiliog of wesic loeds, the proper gi{llentjon of focest prodncls, e glotl-
ing of tries (of ara me s, pnd cogusic sablects of oyboarfcnsl b

Cherspees oof Eramleed witdd srooidlaieds g re partloplerie byviled Lo bodp ple Asssatbytion, as well o nee all
Pt rastits Wl ate H syimnpallre with the sidects herein sel Sorth

Life Membership, £30. Annuai Mamhership, %3 00

THE FDHESTEH THE MEERIE.‘:'JanF]ﬂ]E-;I_EﬂT”H;'ﬁ;SDEL&ﬂEH

A mehithly ispngme dewoted e Awhodie rceoToes anl Popesri vy, (he e amd ase af
titesls ind foresl treen, amd related suliderts

Swbscriptions, 53 M) & Year Farmiimbnd gratis (o memfrers o (e Assoechinlban
Lildress all snmimmmicetings (o

Corcoran Building, Washington, D, C,

HENRY ROMEIKE'S BUREAU OF PRESS CUTTINGS,
1o Fifth Avenue, New York,

Honds every paper of lmportance publistad in the Uniua] Stetes, nmd theongh jte
Enrmpenn pgencies o Lowndon, Baris, Bedin, and Vienm evers paper O Topdirtamnee
mblishied n Koropse and the Reitleh Colonies  Onpa subseriptinn on any given sub-
J’."l"- willl bring potives from the Uinited States, and i desbred adso fram the AT TR
e YWrte {or terms

WOODWARD & LOTHROP

invite attention to their selections and importations in desirable
merchandise for the present season,
COMprising 1n part

Paris and London Millinery, Silks, Velvets,
High-class Dress Goods, Ready-to-Wear
Outer Garments for Women, Girls and Boys,
Hand-made Paris Lingerie, Corsets, Infants’
Quthiitings, Hosiery, Laces, Ribbons, Em-
broideries, Linens, Upholstery Goods, Books.
Stationery, Card Engraving; also Paris,
Vienna, and Berlin Novelties in Leather and
Fancy Goods, Sterling Silver Articles, Lamps,
Clocks, Bronzes, ete, for Wedding Gifts. . . .

10th, 11th and F Streets, ~ Washington, D. C.

Mease menticon this Maghzine when weikinge o mlveriises,
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Appleton’s Geographical Series.

Ldited by . J. MACKINDER, A, ., Stwdeni of Chrict Chureh, Redder in
Creogrupley i the Dnivversity of Oxford, Principal of Readivg College,

The seric< will consist of twelve volumes, ¢ach being an essay descriptive
of o great satural region, its marked physical featores, and the life of jis
people. Together the volumes will give a complete nocount of the world,
more especiinlly as the field of humoan pctivity.

The sertes: is intetnded for reading rather than for reference, und will
stand removid o the one hand from the monumental work of Reclus, anid
on the other from the ordindry text-hook, puretteer, and compendinm.

ach volume 15 1o be dhstrated by mony maops printed in colors-and by
Iiiﬂh"l-‘:lﬂ‘:.'- it the text, and it will be a dishngmishing characteristic of the
seties that both maps sl dingroms will be drawn o that each of them shall
comvey some salient idea, and that together they shall constitute & clear
epitome of the writer’s argoment.  With a like object, the pictitres nlso will
be:chosen so as to illastrate the text and not merely to decorate it A de-
tailed announcement of this mpartant series will be presented later,

D. APPLETON & CO., Publishers,

MNEW YOR K.

SEND TO THE —=

MACMILLAN COMPANY

For the LATEST TEXT-BOOKS and WORKS OF REFERENCE
ON EVERY BRANCH OF SCIENCE BY
LEADING AUTHORS.

FROF. I. H. BATLEY (Cortcll Uulwerzlly), | PROF. SICHOLS awn s CoLLiaguus (De
works on Jdgpociuidiuey gud Nodouy i rtme it of Fhreics,Cornell Undv.}, in Morics,

PROF, THORP® (Maon. Towt. Tooh ), wn  Ffede- Edrctrii ity afy
freial (hemtisles. Ji %o maf

FROF. PACKARTY ( Brirwn Umir.h on -';I‘u"n.'ml"fllﬂ I.'H'IIJ-F [..\l‘:'.HET-I'r lT.‘I'IIl?:H r'ﬂ'i'I-'ITIr:I}'I T12AF i
(TRl T feremirae gnl dalbeyead (Aiowinme. §1.9 aet

FROFL. MHARENEAS amnp MERLEY (leynm

Rl THMAN 1
Mawr il Haveriond), TAreer af fauabvhie PR LACILMAN | Tiar. of ~Orepon.l. T

Functions, § - Spirm mff (hepaws Chewindvy.  §ioso wsl,
L] S A 1 o=

FROY. UAVENFORT | Harwmrd  Uhieersdly ). PROF. TAKK (Cotiell Dby, ), Mol Gearse-
Experimrelal MNerpbaligr. Yal 1 jris | Vil by, Ceevdingw, P
11, §a4m

oy, HUENMEAEY F OsRON (Calginlds Calv.), FEOF. COTTILEY |Tufls l.'-.-Lh'I-ﬂ. Fhigfpigtng g
Hadnior ol 1o oo Apn Nevbeg arald Semies Chrmoral Sainkriorrsa

Theee are a few only of the names representesd i the Catnlogoe or the New
Announcemient List [seul free).

THE MACMILLAN COMPANY, Publishers, NEW YORK.

Mease mention this Magaehne when writing (o sdvertisers
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I'he Leading Scientific Journal of America

SCIENCE

A JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE.
PUBLISHED EVERY FRIDAY,

Annual Subscription, 5,040, Single Coples, 15 Cents.

From (s first nppesraves, in 1883, Sciexer has matntsined n TEpL e
sentative position, and is regarded, Doth here and abtond ns the lending
scientific journal of Ameriea:

l1s Editors and Contribintors come from every institition in this cotintery
i which scientific work of mportance is sccomplished, includibg Hiirvard,

Yale, Columbia;, Pennsvivanin, Johys Hopkins, Cordell, and California
l'fniner&ir.i::n: RITHGIIES Ol aTs,

HDTORIAL COMMITTEE

S REWCOM N Matlnatios ; R S Woonwann, Meclanice: E.C Plegeniss, fstronomy;
T CAMesneNT ALl Phasies: B . Tiunsrox, Engineeting & Ies Reusgy, (hemibs
by 1 J- Lk Conmr, Geology || W ML Pavi, Physiogrnpliv - Hiexny B Oshonx,
Pileoiitoligy ;' W, K. Wxooxs, C Hant Miariayg, Zoulopy: 5 H.
SCTRADIEK, Hntomoldgy : 0. 1 Bessary, N, L. BRrroos |'.-':".||;|:l.' Al
MinoT, Hmbovologr, Higolopy ; HL P Bowhictes, IMhiysiotbgy :

LS, hnises, Hypietie: | MK Eny CATTRLL Psarcholosy

oA, PowipLr, Anthirppolog e

NEW AND POPULAR SCIENTIFIC BOOKS.

HARDIN MACEBRIDE
The Liquefaction of Gases, [1s fisc The Slime Moulds. A Tnndlsok of
apd Development. Hy Winner L North American Myxomivéelcs. By

Hanois, Pl Unfversite of Pegn-

aw luniila, Cloth, 12tno, $1.50

= rll_Ji.llI:lll Yo booimpletr sdomietiD bl | B syl ol
smen] T8 Ahe Topiefmcifon of kbe, idwoess ctles
Fiaes

(AMNONG
The Teaching Botankst, A Mauunl

of mnfornintion epon Rotanjeal  [n-
siraction, together with Chatliges apdd
Ireations for a Comprehonsive Ele-
mientary Coumne. HBe Wioniasm 1.
CARONG, FuDl, Smith Caollege,
Cloth, tamo, £oao ged.

A maxgayl] g iInfrrmeiiss spem  bwmbanboal in

sl povcyemy, wllM o amllises aned direcliote Tt o
eleisralnry oo fhs.

Tuosas . Machurie, Professr of
Fotany, Umiversity of  Jowa.
Cloth, 12mun, '

A NsE el Wl spEctrs diwmmiten] Imo Notth

amerien. elwliag Cenlral Amarica, wilth ats-
nabatinus

SUTER

Handbook of Optics. Por Stadents
sl li!I1r||1!1J|.'|rrH'_11|1;|:'r'|.-. By Wiknriss N,
SerEs, M D Nathoou] University,

Washingion, D, £ _
Cloth, 13mo, 1,00 Nl
Atm o gee a clrarey onesig it (ato bthe phenacm
e of refraction o appiied G il almalogy

thoneonn be abdaine) Inem e e i esb-lonks o
Relmoction of the =ve.

THE MACMILLAN COMPANY, Publishers, NEW YORK,

Flog=e moation thi= Mamesioe when writinge o advertiscrs
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Published by the Century Co.

New Edition, prepared after a recent wisit fo the Istands since the
American vecupation.

CUBA AND PORTO RICO,

With the (hther Islands of the \West Indies.

Ny ROBERT T, HILL,

‘|.l|' II-JII..|I I:. ._ l"' { ; |'|-'.'I.I _' '..l T8 "Illll I :| )

Uotversally vonstdere] the Dest work on tie subject that s apgeeaned—'" sverything
relating -t the ashinddes whioh worl) iaterest the redder “—Facion Frreirns

[t eoves= all e fafand, aml the elinpter on Porto Rico i the second |argeeiition,
e redily, Wk Disen) fevine] and brought up Gy dote alter o visit (o thsl 3aliou] snee the
AT rHEe |il-l||l'l'l|

The Afgescenme | [owlon) ssre: [0 s seldom et soch s thorongh by prosol b
lins eome belore (e "' 10 covers the snbjects of climnate, soil, topograply, gedlogy, lom,
prfveliils, brlaintries, poaitieal conlithodas, et dmad i1 s 4 Bamd ok whibds is ipvaloatile
Lo Lhe tonmet

s pawer, Beandifully Nlusteated, Very Adtraciope Bladniy. £3.0

CAMPAIGNING IN CUBAC
By GEORGE KENMAN,

.': |I'I|rlll IIIJ. |" -r'll I I.-FII'-'-:r r|l-|'I ".I I'l Il‘.'-‘;--'l;l :I faf -J I'-'l'll'I ] '

Lo

Nederzaitwa e Exele Svitem, " #lé.

In “Campagorege o Culue ®  Mre. Kennen writes of o salpoct with awivitcly e o pw
fectly famallnr, for e was present al the blosdy battles be descrilyes, nmil mmigmle enrefil
almervitiang of the condult of the war. Mr. Kennan enjoys the bepebils of exbidiay
vl _-|-1-| il il foddg el Al an analvtical momd. Tle ilemiw g lpesinate fc pxpress s

Owt onlnlim or Lo enitiekse hipl oifcials wlhien be thinks thiey deserve eeasiore, gl

ihe reader can resllly e thst bie = frank sl fatr-mimeleld Flie aullipny. who fs ofife-

preadsnt of the Ked Cros-Asesosinbwt, woent 1o the Tront o correspaniient of The Ll
: = 5 ' & 1 Er 2l

um] the basis of this baok 15 the material be eontritiited to et papere'" —A L8 o

IAcpgien

“The most salisfyving, the fuirest, the most judicial sceopunt amd eritictsm of the
Santiags campuaign " — Lrmes, Loy Angelen, Cal,

" Ay Wenpon lasdone a grililie serviee by thi= ook ""—LCoapespafionelziy.

-|r-|...':|'l-r _:I|I:-|'.Ir|| |lﬁlr"lr-'l M { -I:"!"I-'l:l. .I_Ll..]' -;‘.-J

THE CENTURY CO,

UNION SQUARE, NEW YORK.

Plonse nrention this Muogneine when writing to ul vertisers
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DOUBLEDAY & McCLURE CO,

141-155 Enst 25th Street, New Yorlk.

The United States of Europe,  W. T. Stead.

X THE EVE OF THE PARLIAMERT OF PEAUK.

Ay, Stead's recent talks with the Cear and with all the great European statesmen
temd minch valoe Lo this thnealy review of current polities, written with special referdtice
to the Russian Peice Rescript ol American " Expousion,’ 1L covers such pertinent
miatters e Amerien’s task o Coba wd the Philippines, the ** Chinese Puzle,” Soulh
Afvican Prohlems the Fashioda Muddie, the Concert of Enrope and its work in Cretosind
Carmilin, and so on, with muny suggestive forecasts,

Sire, 525 x5 pages; 468: over 100 portraits, maps, amwd Hlostrations; bioding, cloth.
Price, £2 00

Sketches in Egypt.  Charles Dana Gibson.

" Epyp)'" saxs Mr. (Gibson, **lmssat for hee Hkenews longer than oy other conn-
byt ¢ recent bmportant events thal have turned all eyes toward the Upper Nile
have pot distarlyed in the Jeast the aocient composure sl serénily of the Land of the
Pharoahs, and few conntries offer woch s templing Geld to the artistic pen. M. Gibson 's
forcs ful am! wnppestive deawings are well remmforced by his written impressiops—more
comtiplete than he Hus ever befure publishied —and the whole makes up & uniquely L
teresting record, frotn an artist who occupies o peculiar postion anymg os;, 11 is the Teal
]::_:,z']','pl'. from a new stindpoint.  XNp painy have been spared to proadoce o true ant work,
piving really adegonate presentations of Xr, Gilson®s drawifigs,

Siee, 7l x 104 eloth decornted; pupges, 150; type, 12 point.  Regular edition, $3.00
oet,  Fditon de Luxe, 250 sigaed and numbered coples, sich sccompabed by a portfolio
eouthiming urt proofs of ten of the most important pictares, on Japan silly fissue and
muottinted o plate paped surtable for feaming. Price por copy; $1o.00 el AS 300X A%
NOTUALLY PUMLISMED THE BPRICE oX ALl IR LUXE COPIER NOT SUBRIRIAED R WILL
HE- MATSED,

From Sea to Sea. Rudyard Kipling.
asth THOUSAND,

This fs an authorteed edition of the collected letters of travel which Mr. Rudvard
Kipiing has written at varions times betwesn 1389 and 1808, pod has just edited and
revised, It fhcludes bitherto unpublished matter, as well a8 an scenmte text of the
“Ameriean Notes" with ** Letters of Mamgne,” *'The City of Dresdful Night," " The
Sutith-Adminic ration, " ete., ete. 2 T

Even Mr Kipling never wrote anviling more entirely irresistibie than are, for in-
stanies, his letters on Japan, The lwficrovsness of the Japanese **heavy cavaley,” the
fascinating C-Toyo, the cherry hilossoms, and the wonderful art which E::m"'!ﬂ the
datly life of natura) Japau—all these things beoome pérmanentin the remler’s minid aud
can never be forgotten: and they show a side of the author which is not at all prominent
i most of hils other work,

Size, §x 7% two volnmes in box; pages, soo; type, 10 puoint; bEniling, t"luﬂl._
Price, £2.00, '

The Real Hawain. Lucien Young, U. S, N,

IS HISTOMY AXT PRESENT CONDITION, INCLUDMNG THE THUE STORY OF THR
EEVOLLTTION,

This 5 an anthoiitative work upon our newly acquired possessions by an Americin
Naval offiver, who knows his subject thormgehly. 1t not only gives the inside listory of
the reyniation which emled the Monarchy—TLicutenant YVoung was on the Hosfon at that
vierie, andd ook an active part in the proceedings —but fiurnishes a relinble handhook to
the eondition aml resources of the lalaml, An appendiz contains an claborate array of
statisticel information.

Skeo, 5x 7% pages, about 3171; 13 lustrations wed maps. Price, .30

Plepes mention this Magazine when writing to advertisers.
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IMPORTANT ANNOUNCEMENT!

The International Geography.

i
&
& 2
g i
o The last few yvears have proved so rich i geograph- %
% ical discovernies that there hins been a pressing need for
0 réfswmd of recent explorntions and changes which &
{5 shoulid present in convenient and sccurate form the B
ﬁ Ttest TE'EIJIE of LﬂﬂEl‘ﬂ.IJEI.ILII] work. Fhe additions to
= onr knowledge have not’ been Hmited to Afriea, Asia,
& and the Arctic regions, but even on our own continent
the gold of the Kiondike has led 108 better knowledge g
@ of the region, while within n short ime we shall have
much more exact geographical information concerning e
the numerous islands which make up the Philippines,
The want which is indicated will e met by The fnfer-
& mafimwal Geography, o convenient volune for the mnte]- &
Iigr:nl. yenerul reader, and the Hbrary which presents
= expert sumtnares of the resoltsol geographical science &
= throughont the world ut the present time, 5
g Seventy authors, nll experts, have collaborated in the
production of £ #e Mnfernafional Geography,  The con-
ﬁ tributors include the leading peographers and travelers
of Europe and Americn. The work has been planned
& and edited by Iir, HOR, Mivn, whoalso wrote the chapter |
3 ont The United Kingdom,  Among the authors are: =]
: $
: :
&
8
e
e

Professor W, AL Davis (The Unitedl Sistes),

e, FHIDTIOF NANSHN [Arciie Regionsl,

Prafessor A KikcHiory (German Empire?,

Mr V. O SEnovs [ Rhodesia),

Professors 10 TaPPa i ENT ol RavExruan (France),

Sir CLEMEXT K. Mangmay, F. R 5 [Ecuador, Bolivia,

anil Pern |,

=ir Jows Mummav, P i 5, [ Antarctic Regions),
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The book is illustrated Uy neardy fve handeed o li‘rl and dia.

grams, which hnve beey speeindly prepared. 1t is designed to

present in the 'L"ll'.ll-;ie wict Hnits of & single volume an authoriia-

tive condpectus of the selence of geography and the conditions
of the countries at the end of the ninetestith century-

D. APPLETON & CO., Publishers,
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PRIZES OFFERED BY THE

NATIONAL GEOGRAPHIC SOCIETY

iR

Essays on Norse Discoveries in America.

. A Brst prive of $150 and a second prize of §75 are ofiered for the best
anit] seenmd best edsavs, respectively, meliting to pre-Columbian discoveries
and settlements of the Norsemen on'the mainland of Narth Ameriea and the
location of the Isnds mentloned i the Ieelandie Sagas.

3, Essays submitied in competition for these prizes should be typewritten
in the Eoglish language, and should not exoeed 6,000 words indength'; they
may he sccompanied by maps and other illustrations used for the explanation
af the text; but not for embellishoent,

3. Es=ays spbmitted [u competition for the prﬂus shorld be signed by a
prenilonym or number, and should besr no other indication of authorship,
but ench should be accomnanied by o sealed envelope, marked with the same
peeticlonym or nuinber, containing the nane and address of the author.

1. The competition will elose at 6 p. m., December 31, 1894,

5, The National Geographic Sodiety pml the judges on behalf theréof re-
werve the right to withhold either pirize, or both, in cuse the essayvs subaiitied
are tol sufficiently meritorions (o warmnt poblication with the approval of
the Society ; bul in éase of withholding one or both of the prizes on thi=
ground, o new competition will be gpened.

fi. Immediately after the close of the competition the essays submmtted in
aecordance with the foregoing conditions will e lnid before the following
board of Jndges, whose ndjudication shall be finnl;

[

W. . MMWELL,
Superintendent of Poblic Schools of Washington, Ik €

Hany GANXNTY,

Chiel Geograplur of thie T, 5, Geological Surver, uto
ALRERT Busaseny Haer,

Profescoy of History i3 Herven] Univessily,
Axrea Sowonan Meten, M, T

Actitg Asusianl Sargaon, 7. 5. A
fous Bacu MecMasveu, LI D,

Professor of Flistory in the Ubiyessity of Peansyivania,
HERNY 5. 'RITCHETT,

Superintendent of 1the T, 5, Coast and Genddetie Survey.
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THE AMERICAN ANTHROPOLOGIST.

The only Amernican marnsine devoted to the seienes of Anthropology in
all its branches is Tus AwmEricax AnrTHropoLOoGisT, published at the
National Capital. This journal 15 now in its feedftd yenr of increasing
ukefniness,

No maguzine cver published on the Western continent 18 such &
storehouse of authentic information concerning ARCHEGLOGY, HTHNOL-
oGy, FolLe-LokM, TRECHNOLOGY, Soclopocgy, HISTORY, SOMATOLOGY,
PsyruoLogy, Pritosoray, and Poarcorosy. Its contribotions to our
knowledge of these subjects, especially in so far as they relate o the
American Indians, past and present, are of world-wide authority. Iis
contributors are America’s foremost scholars.

Is yowr nathe on the au'rur_.n:nphun list of the AxrEnorotocisT? I
not, it should be. No one interested in anthropology in any of its branches
can afford to be without it. Sabscride foday. A new volume begrins: with
the January pumber,

Handsomaely Printed—Abundantly Hinstrated.
Published Quarterly—Four Dollars o Year.

Volume X11 Begins with Janonry, TSIML

Anpresz: THE AMERICAN ANTHROPOIL.OGIST,
G. P. Pulnam's Sons, 27 and 28 West 234 Street,
Now York City.

E{}HHEHEED JANUARY, 1888, TWO VOLUMES PER YEAR,

THE AMERICAN GEOLOGINT,

1899,

The Oldest Exclusively Geological Magazine Published in America

TERMS,
To Subsorilbers in the Tndted States, Canpsda and Mexloo. . .oeoeveennn. ... 53,50 4 year
To other Sohweribots it the Postil Undon....covicmvimirrsinscsiisciness LO0 A vour

Thie AMERICAN GEQLOGIST iu tssmed monthily fron the office of pablieation ot Minne-
apolia, Minodsots, Unlied States of Ameriesn.  Twenty-twe voelouuws are completed o the
twenty-thinl begnn with the number for January, 130l The maguzine has reosived o
vardial welecome and o generons support oo legding gealogists everywhers and it is now
ruwcopnizesl as the exponent of the mphd geologion] progress that s taking place on
thie oontinent of North Amerien, incinding Canads; the United Sates ol Mexico, No-
whirre else In the world are geologle phenomenn exhibited on & more extensive senle
and nowhere elge are resnitas sttained of preater seooombe nad sedentifie oportanes,

The AMERICAN GEOLOGIST lavs bwfore liE repders [rom month o month the latest
resslte of geologtenl work. In suldition to the longer paperns it glves synopess of mcent
gealogienl publioations mtied Tl notes on carrent peological events.

THE GEOLOGICAL PUBLIEHING OO,
Mimsmarotm, Miww,

Megen menlion this Maeseine when writing to advertisers.
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For an excellent deseription of the
TRANSVAAL, of the BOERS and the
UITLANDERS; send for number 11 of
volime 7, NATionaAL Geocrardic Macazine.
A few only of the number reman unsold.

By mail for 25 cents each,

For the most complete, authoritative, amd attisetive
publications on the PHILIPPINES. send for the June,
1898, and Febrmary, 1899, uumbers ol Tue Nationan
Grocrariie Macazing, containing numerous maps

and Mustrations. By mail for 25 cents eaeh

For a chart of the world, 48 h:.'T_?,D inches,
showing all CABLE AND OVERLAND
TELEGRAPH LINLES, and also COAIL-
ING. DOCKING, AND REPAIRING
STATIONS, with explanatory article, send
far number 3 of volume 7, Narionan Grocrapiie

Macazine. By muil for 25 cents.

JenD-A DTHTWEILEN, FRiv ks, WASHINGIVIN, )
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