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CRATER LAKE, OREGON*

By J. 8 Duags,
Duiled Stebes Geddogiond Sureey

Of lnkes in the United States there are many and in great va-
rioky, but of orater lakes thers is but ane.  Crater lnkes are lnks
which cecnpy the eraters of voleanoes or pits of voloanic orging
They are most sbundant in Ttaly and Central Amarica, regions
i which voleances are still active ; nnd they secur also in Franes,
Germany, India, Hawail, and other parts of the waorld whare
veleaniem has played an important rile in its goologienl histury,

The oug in the United Statez belompgs to the great voleanio
field of the northiwest, but it oconrs in so seeluded n spot among
high mountains that it i almost nnkoown to tourists and men
of scienee, who are especinlly interested in such natum! wonders,
Crater lake of southern Ovegon les in the very heset of the Cas-
dadde range, amd, while it i especially attractive to the gerogist
on nevount of its rermarkable geological history, it is equally in-
viting to the tourist and others in sentch of health and plensure
by communion with the beaotiful and sublime in nature,

Avcording 1o W, G, Steel.t the lake was first sa0n by white
man in 1833, It had loog previously been known to the Ins
dians, whose legends, as relatod by Btael,? have contributed a
hame. Ll nwk, to ote of the prominonoes of its rim,.  They
regirded the lake with awe ae an aboide of the Great Spirit,  The
first travelars of note who visited the Inke were Lord Maxwell

* Published by perminion of (e Direster of the (1 8. Geolaglon! Bnrvey.
t e Menniaine of Cregon, by W, 0. Biesl, T, Py 10 T Thid
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and Mr Bentlsv, who, in 1872, with Capitain O, C. Applegate, of
Modoe war fama, and three others, minde s hoat trip along its
borders and named severnl of the prominences ob the rim after
membors of the party.*  Mrs FOF. Vietor saw the Inke in 1573
and briefly describes it in “Atlantis Arisen.”

The first Geologion]l Survey party visited the lnke in 1855,
whon Everstt Hayden and the writer, after spanding several
days in examining the rimy tumbled logs over the oliffs v tho
water's sdge, lushed them together with ropes to make o raft,
and paddled over to the iand.  In 188, under the direction of
Captain (now Major) . K. Dratton, many soandings of the lnke
wore made by W. (5. Steel, nnd o topogmphie map of the vivinity
was propared by Mark B, Kerr and Eogene Ricksocker, Dut-
ton was the first to diseover the more novel and 2alient fentures
in the geolnglenl history of the lake, of which he has given, for
his entertnining pet, an all too brief necount.:

Under the inspieation of the * Mammas," a socléty of moun-
tain ellmbers ot Portlaml, Oregon, of whoss work an adeonnt 18
giver in this wagaeing (page 68), a more extended study of the
Iinko ling just boen made by government parties from the Depant-
mond of Agriculture, the Fish Commiszsion, and the Geological
Survey.

Center lake is desply set in the summit of the Caseade moge,
about 65 miles narth of the California line. As vel it may be
renched only by private conveyance over about 80 miles of
monptsin roads from Ashlnnd, Medford, or Gold Hill, on the
Southern Paoiflo railroad, in the Rogue River valley of southern
Oregon. . This valley marks the line hetween the Klnmath monun-
teins of the Coast range on the west and the Cascade mnge on
the ast, The joorney from the milroad to Urnter lnke affords
n good opportunity to olwerve some of the most mportant
features of this great pile of lavas. The Uascade mnge fn south-
grin. Oregon is a broad irregnlar platform, lerminating mther
abruptly in places upon it borders, capecially to the westward,
where the underlying Cretaceous st Tertinry sediments come
o the sueface, It I8 surmounted by voleanie comnes and couless,
which are genomlly smooth, but sometimes rough and rugzed.
= » The names Walnhman, Glarier, Lino, and Vidas, whlch appesr on thi omp of (L
inkiw, tave renisnily booo sdopted g the Utk States Dapnd an Gesgragdile Namas,

g ool tinntle Aslsmi” by M Pranoes Fuller Yidier, . 1998

{ Soienee, puli 7, VESK, pR TT-1HE, and Mighil Lnnsal Bepeat of e U2 oLk ol
-Hurvey, {p. tod-100.
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The cores vary erontly in sixe and are distriboted without regu-
larity, FEnoh has been anaotive voleano,  Thoe frmgments Blown
ot ].:.' 'I,'i_|||-_-||| l'I'lt!"lllll'I Wiy .'.'..||I-=I'I apont the '.'||||'.r"'|i- I'Flli"r'
Fro whiteh 1||r-_l|.' e el mod bt L einler cotiies, Froing Lieir
Pafp= e P v -i_||l'|'_-ill'| S LV OLDas ol lava (eollees by B k] 1|'I'l' '._.r'-‘l"l'lll
leval of tho country betwesn the domnes. From sompe vents by
many erapiions, hoth explesive and effusive, large cories, like
IMitt. Shinsta, aod Hood, hinve bresiiry Lo dld L Wiars wo £0 exnin
ine thetr intemnd stractun .-':l.:||.-:--':-l n the walls of the eanyons

earved in thapr -i,1.|.|u_| L should find thown -'Illlj!ll:-r_'l| i Oy ar-

:|||r.|-|||u Invers of lava and volennie cOrElomerate, N =slraoturda
which 1= well illustratisd in the rim of Crater lake,

The jourtey from Ashinnd by e Thepd Londins rond ocrosses
flig rawee whern tho nvernes altitade 13 1|I7-:'7r|-IIII '-'.”“'l font., Tha
roinidl pass=es within o few miles of Moant 1"t atiil skirte Pelican
by of Klamath Inke, famous for its fishing. After following
northwrnd for some twonty miles wlong the eaatern foot of e
FRneEe. 1t asoonils the sastern -||-[||'_ slongz the castivd R Y all ol
Anina eredk to the rim of Crater laka.

B o Misdford o Gaalid Hill Ll !I'i.[l i& o triflyé shortetr iy Ll

toeud River rond. 1t affords some fine views of the canyons

fif fF CRATER LAKH IN FHE DrETANCHE AN SHEW FHOM THR SATETH, ETHUOERS THE
AN iy ANES CETEk

Feoml g I,‘II'|.||l Eraph Ay J X inler
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nnd rapids of that turbulent stream and of the high falls; where
it receives its affluents, Striking features along both roads, within
0 mtles of the lnke, are the plains developed upon s great mnss
of dutritus filling the valleve, Across these plaing Anha erevk
nid Bogue siver have carved deep, narrow canvons with finely
soulptured walls, which the rowds follow for some distanes,

Approaching the lake froin nov slde, the observer sevs a ool
altster of gontle poakes rising about 4 thovsand feet above the
geneen] orest of the rmoge on which they stand, but fot until
after he bas loft the moin rond, three miles froon the Taks, does he
begin to fewl thy steepness of the ascent,  The way winds over a
lnrze moraine ligtered with luva boplders and well studded with
fire. Arriving af the crest, the lake in all its mmjestic beauty
vomes suddenly upon the seene, and is profoandly Gmpresive.
Deseeniding the wooded slope a short distinee within the rim o
Vietor rock, an excellont genernl view of the ks i< obtainsd, The
eve bgholds 20 miles of unbroken ofifls mnging from over 5000 Ly
frewrly LI00 oot in hedght, encireling o desp blue sheot of placid
wator, in which the mireored walls viewith the originals i bril-
lianey and grently enhanee the dopth of the prospoect.

The tirst point to fix our fascinated gaze is Wizard tsland, lying
nearly iwo miles nway, near the western margin of the lake.  Iis
ragred westarn edge and the steep bot symmotrical trunentod
cotie i the enstorn partiott are very stggestive of valeanic origin,
W cannot, however, indolge our first impulee to go to the islund,
for the varions features of the rim are of greater importance in
unraveling the earlier stages of its geological history.

The onter and inner slopes of the rim are in strong eontrmst ;
while the one 18 gentle, ranging in goneral from 105 to 15%, Lhe
other s abrupt and fall of dliffs. The outer slope at all points
12 away fronn the lake, and a8 the i rises ot least TODOD feet nhove
the genaml sumomit of the raoge, it i# evidently the basal portion
of ngreat hollow cone in which the Inke ia contnined

The map of Crater Inke, prepared from the U. 8. Goeologieal
Survoy special sheet, fully Hlustrates this feature, and also in part
another fenture, namaly, theocourrenes of & nomber of sl cones
upon the outer slope of the great cone. These adnate cones nre of
peetline signiffennee when we come to consider the voleanie rooks
of which the regton ia compased,  The rim s ribbed by ridgos
ahd spira madinting from the lake, and the head of ench spur is
mntleod byin prominemce on the erest of the rith.  The variation
in the altitnte of the rim crest 18 1469 feal (from 6,558 to 8 228)
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with seven puings rising above 8,000 fect.  The crest generally is

pazzabile, so that & pedestiion may Rillow it contindous]y arownd

the loke, with the exeaption of short intarsals shout the notohes

i the gouthern side. At many points the best going i3 on the

inner side of the orest, where tho open slope, genemlly well

turked with deer trails over beds of pumioce, adffords an woob-
structed view of the lake,
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Referanoe hng already bhesn made to the glacial phynomenn of
the outer slope of the rim.  There are boulders: not only wpon
the snrface, but also in piles of ghieinl gravel and s apesad
far and wide over the southern and western portion of the rim,
extenidling down the watercourses in some easdes for miles to
broad plains through which the present streams have onrvind the
deep and pietureagque convons aleeedy observed on the astent
At many points the Invas aro well roanded, smooth, and strinted
by glivcinl aation.  This is trae of the ricigos a8 well os of the
vallews, and the distribotion of these: marks 18 coextensive with
that of the datritus.

A Tonture thot 15 |!'n|'|.r1,|:u|1:|i||.r]_1.' imprassive w the genlogist mak-
i"ﬁ n Lr'i'|| 1|_r|_:|||:|1i 'I|‘|_||_- talee on the ril'|'| cEe=at I L|||’.‘ L"‘r‘.-‘lhrt'.'ll il =
renes of polighed and strinted rocle, in place, on the very hrow
af the aliff overlooking the luke. The best displays are along
the orest for three miiles northwest of Vietor rock, bist they ocour

GLAVEATED CRERT MY Bl 11F YHATER AKER

Fram |_i!i'||l||'l_'1'_|'|f|||: ke AF AN, Haonlfiae
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algo on the slopes of Lino mock, Round Top, Kerr Noteh, and
Hagle veags, thus complioting the cireuit of the lake. Om the
sefacent slope toward the luke the snne rocks prosent rough
frnetured surfaces, showing no strigs. The glusistion of the rim
i3 a feature of its outer slope only, but it reachies up Lo its very
erown.  The gluoioes armed with stones [n theie lower parts, that
steinted the erown of the rim, inat have eotie down from abiove,
and it 16 evident that the topogemphic conditions of today afford
no gach sonvee of supply.  The formation of glaciers reguires an
elevantion extonding nbove the snow line o afford a gathering
ground for the snow that it ey acowmulate, snd ooder the in-
uenve of gravity doseend to develop glaciers lower down on the
mountain slopees. 14 i= evident that during the glacial period
Urnter lnke did oot exist, but that its site most tien have boon
peaupied by o mountain to formish the conditions necessary for
the extensive gluckution of the rim, and the mugnitude of the
glaeial phenomoena indieates that the poak wins n lnrge one, rival-
ing. nppiarently, the highest poaks of the mnge.

The Moraumnes held aomoeoting last saimmer at Crater ke in
eonmnection with the Crter Lake clubs of Medfon!, Ashiland, and
Klamnth Falls, of the snme state, Recognizing that the high
mountain which once occoapled the plaoe of the lake was namo-
less, they christened it, with appropriste ceremonios, Monnt
Mazamn,  The ring of the ke s a remnant of Mount Mazama,
but when the tnme i ased in this papor roference is iotendied
more espiocinlly to that part which has disappeared,

The inner slope of the rim, a0 well in view from Vietor rock,
slthough precipitous, 15 not a continuous lifl.. 1L i made ap
of many cliffs whose horizontal extent k= gonerally. much groater
than the vertical. The oliffs aro in Jedes, and sometimes the
whole alope from orest to shore i8 ooe great ofiff, not abanlutely
vartionl, it 8 troe, bot yet ot so hogh an aogle ss o omake it fnre
bavond the possibility of elimbing: Putton oliff, on the south-
arrt, arnd Lo rock, on the northem, borders of the Inke are the
greatost oliffs of the rim.  Besides oliffe, the other dements of
the inner alope wre forests and talus, and these mnke it possibile
at a few points Lo appronch the lake, not with great ease, but
yot, care boing tnken, with littls danger.  Sooathwest of the lake
thy inner slope, clearly seen from Vietor rock, is pretty well
wooded, and from nenr the ond of the road. just east of Victor
rovk, n steep tradl descemls to the water. Whaore talus slopes
prevail, there are no trees, and the loose materinl mnintaing the
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steopest slope possible without sliding, Such slopes are well
diaplayed along the western shore opposite the island sl near
the northenst corner of the lake ander the palisades. AL the
latter point the rim is only 520 fest high, nnd a long stide, callod
fromn e shipe the Wineglas, renches from erest to shore.

The best views of the rim dre obtadoed from a bont on the Inke,
which affords an opportanity to examine in detail the position
and strooture of the oliffs.  They are composed whaolly of vol-
eanio vonglomarnte nnd strewms of Jave armnged inlayers that
dip into the rim and sway from the lake on all sides  Hoth
forma of voleanio material are well exposed on the trail deseond-
ing the inner slope, and although most of the oliils wre ol lava
many are of conglomernte

O arriving at the water's edge, the observer i struck with
the fact that there is wo beach. The stesp slopes dbove the
arieface of the Inke continue benenth its watere to great deptha.
Here amd there apon the shore, where a rill descends from »
uielting snowbauk wear thie erest. a small delta deposit mnkes
a little shallow; turoing the deep-bius water to pale green.

A# the boat skirts the western shore and pusses toward Ll
rovk, the layered structure of thorim is evident.  On the whale
thie 1_|:'|.'l.‘n slristimes 5[rr11!iuuﬂnn.t|}., alth r.itL_qh thire 12 much l.'lfl-l'k_ﬂl!rﬂ'l:l"
orate,  OF all the flows sxpowed upon the inner gope, that of
Llan rock §s most prominent and interesting.  [n the midldia it
i over 1,200 foot thick, nad fills an ancient valley down the outer
slope of the rim. Upon sither side It tapers to o thin odge
spninat the upper slope of the vallev, o shown in Flate 1, nnd
o thie Iadee It presents o shoor eliff—thit &=, it s abruptly cot olf—
and one wonders how miach fiethor it may hove extended in
that divection,  Beneath the rock the ontline of the villey in
proas-section s evident, and it resta upon many lavers of older
lnvas forming the rim down to the water's edge.  The dirsction
of flow in thiz great lava stronm fordes s to believe thut it was
srupted from a lanme valowno which onee stood upon the site of
the luke.  Every lavor of Iave in the rim is o eonlés, dipping
away from the lake.  This is especinlly well shown in the canyon
of Sun ersek, cut inits outer slope,  The sections of theso radi-
ating flows exposed upon the nner dlope 6F the rim all wll the
anme story 65 to their souree. Dy projecting the Tavas in their
poirse Loward ko ootimon eentor wi can reconstroet in fney the
weent voleanic monntain that onee oceupisd the place of the
latter—that = Mount Mozama—and, like Shasta or Rainjer,
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formed o great landoinck of the region, Procending estward
from Llwo rock, the rim loses somewhat in height. and at the
heml of Clootwond eovie o sees the remnrkalile aproctinele ol
lnvn stream descending the inder Klops of the rioe [t s (e
only one that has behaved in this way, and s sethon throws
muith light upon the diswppearanes of Moont Magamn,

The Palisades are less than 800 feet in elovation above the
lake, and wre composed almost wholly of one groat fow.  The
strming of lave extending northenst from this portion of the rim
are broad and much younger i appeamnee than those forming
the great oliffe south of the lake, where the flows are thinner aud
more NUmErons, .

Rouwd Top s o domeshaped hill over the sastarn end of the
Paligades; and is made ap ehiolly of the lavae strenm that fortmed
the Pulisades, overlain hy two sheots of pumics sepamted by o
layer of thyolite. The nppor surfice of the Palisade fow, whors
best pxposed upon the lakeward slope of Round Top, boar
glneind strim that extend beneath the lnyers of pumioe and rhyo:
lite of later ¢raption from Mount Mazama. It = evident from
this relation that Mount Mazama was an active voleano dunng
the glaeinl period.  The ovourrence of sruptions from n snow-
cpped volonnoe must necessarily produce great foods, sl these
conditions may nocount in some messure at leet for the deteitus-
filled valleys of the stronms rising on e rim of Crater lnks.

Returning from this glaeial digression to the boat trip on the
lakep, it is observed upon the castorn gide of the Take that e
Clond oliff is renderesd beautiful by the pinnasoles of reddish tuff
wear the summit, where it is capped by s great, dark flow of
rhyolite filling a valley in the oldor rim and ex tending fur to the
northieast.  Hers the springs begin to gush from the inner slopm
sl coseade their fonming rills o the lake.  They reour at Soi-
bkl rocke, Dutton ellff, and especinlly wndar Eugele ome, wse wall
e farthor westwanl, Their sourees in many enses enn b soon
i the banks of snow above, but in others they gush forth as real
aprings whose water tiust And ks wae in from the siow upHan
the outer alope

The boldest portion of the rim, excopting perhaps Llao rick,
is Dutton cliff, which is made more impresive by the deep
U-shape notehes-on either side and the Phantom Ehip at its
foot.  The notehes mark points where the eanyvons of San and
Sand oreeks pias through the rim to the oliff overlooking the
lke,  These canyons, dus to eeosion on lines of drainnge, belong
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were guite unfike those of today. They wer crvod oot b
streams of oo and water deseeniding from a point over the lnke,
wnil thoir prusanes, ending ax they do in the wir thousuds of
faet nhove the presait wator level, affords #strong avidenes o favo)

of the furmer reality of Moot Mazamia,

Ihe Phanton Ship 15 o eragey hitle islet near the border of
th lake under Datron eiilf, Its ruewedd il . W ith mocks towor-
I LA L Innsts ol n -':'I|||. =1 asts Lhe name .|'|||_ ||!|.-'|I-|I1|-

|||_.'.I 1r. i II i '|'.1"-:-'|||

-

like, 11 l||-'|'_-||l'l'.'- when viowisl i esrtaim 1
rim.  Standing it line with an saette that descends from an angle
il the aliff, it |-----ii| ¥ minrks n contimunatioan ol bhie sh Ly S0
brapherat i thio wolker, ofF ||--||||| g bl ok Jess |I|. ;'. g m belonele
wliid down from the eliff W hntever it= |J|—1-'I'_"-'_ L ntirmoks overy
il b1y 1is b ly ||||| '.'..'Ellr-llll.lllll'-".

AL times of voléanin éraption the lnva rises withion the voleario
untl itoerthior overflows the crmtar ab Wb o v, DY Lo Erent
presstie o) Ll couming, |-I1r-|*-'_:-- n the sides of 1the voleano and

gsines Lhrough the fissure to the surface.  In the latler case, as
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the miolten muterial couls, the fissure beeones fillod with solid
v wid formos o dike. The best sxample of this sort abiout
Urater luke appears along the foner slope directly nonih of
Wieard islaod, and &= loonlly known as the Devil’s Backbone,
This dike rock standing on wdee viries from 5 to 35 feet 1n thick-
hims and cots the rim from water to crest  Diked wre misd
himerons i the older portion of the rim under Llao tock:
Fhey do not out up throngh Lo rook and are clearly older than
the lava ol which that rock is formed.  Dikes ovcur at intervals
all: aevund the lake, and radiate from it, sepesting that the
oonttnl voleanie vent from which they isstied must have beon
Mount Musysg,

Theee is another Bnpartant fetune soncerming the Kinilz af
voleanio rooks nuil their order of eraption and di=tribotion abon
the rim of UCriter lake that 5 of much Bitersal to the peologisl,
All the older Invas comprising the luner slope of tle rim, EH -
oitlly toward the water's odge, nre ailesites.  The newsr ones
formting the top of the rim in Llao ook, Roond “Top. anil the
Rugrei]l Crost about the head of Cleotwood oove, usowell a=
nt Cloud Cap, are rhyolites.  Other later fows, all of which
esimpind from th smaller adbiate cones pon the onter slope of
the ring are lasalte,  Tha sraptions began with livas of mediom
noidity (andesites), and sfier longrontinuw uwetivity lavas hoth
rich (rhyolites) and poor (baaadts) in silies fllow, giving & som-
pletoniss to the proidiets of this great voleanio eonter that muke
i oan interesting field of study. Furthermore, the rémarkable
apportanity aforded by the dissectad valeano for the examing-
tion of it2 stractore wmd suocession of lavas is unsurppased. It
shinld be atatod, before dismissing the kinds of luvn, that them
wre satie thyolites in the Sun Crook canyon south of the luke
thist appesr to b alder than those wpon the north side, pad that
the final lave of the region on Wigard island is andesitic,

The glaciation and stracture of the rim clearly estabilish the
formur oxistenon of Mount Muzsama, but thers may well be doubt
s to e exact form aml Siae.  Judging from the faot thet Mount
Shastn and the rin of Crater lake hove the sume dinmeter at an
altitacde of 8,000 foct, and that thelr lavas are similar, it may
with zome resson be inferred that Mount Mazanmns snd Mount
Shasta were nenrly of equal height.  The slopes of Mount Shasta
may be sumewhat steeper than those of the rim of Crater laboo at
an nqiial altitude, but the glaciation of the rim is suel as to ro-
quire u large peak for its souree.
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Viertiral snd Mevleainl Soales the sanee

In the nceompanying figure is given o section of Ceater lake
wnied its rim, with the probable outlive of Mount Mazama. " Won-
derful as the Inke, encircled by cliffs, mayv be, it serves bakto
concinl in part the grestest wonder—that 18, the enormans pat
which is hall filled by thelake. The pit or ealdern, as it is oulled
by some geologists, is 4000 feat deep,. It extends from the top
of the rim half-way down to the sea-level, and nearly a sguare
mila of its hottom s Below the level of Upper Klamath lake at
the esstern foot of tho mnge.  The volume of tha pit is nearly o
dozen oubie miles, and il we add the volume af fhe lost Maunt
Mpgunn, that amaount would be inerensed by ab least one-hilf
How was it posstibilo to mimove go large o mnss and in the process
dovelop so great o pit?

The pit Is completely incloged, so that it cannot be rogarded
ns o offevt of otosion. The voleanic origin of everyihiog abooas
thi Inke would suguest in o gonera] way that this great reyolu-
tion must have boan wrought by voleanism, either blown out by
a great voleanis axplosion or swallowed up by an equally groat
engulfment. It j2 well known that pite have been produced by
volunie axplosions, and sote of them are ossapled by lakes of
the kind wsually ealled centor lakes,  Pits prodoced in this way,
however, are, with mare exceptions, surrotnded by rims composed
of the fragmental materinl Wlown from the pit.

At first slicht the rim about Crater Inke suggests that the pit
wis prodpced by an explosion, and the ocourrence of mmoh
purgice it that region lends support 1o this preliminary viow ;
but on enrelul examination wo find, as already sinted, that the
ritn I not made up of fengments Wlown from the pit, but of layers
of sulid lnva interboddoed with those of voloanie conglomerate
erupted from Mount Mnzama before the pit originated. The
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woraines depositid by glinciers deseending from the mountain
formid the surfice aronnd p large pavrt of the rim, and as there
= o fragmental deposit on these morsines i s evident that
there is nothing whatever o indicate any explosive action in
connedtion with the devaloprment of the pit.

Wty be aided In understanding the possible origin of the
pik by proturing the conditions that mns, hive obtained during
an affvsive eruption of Mount Magama. At sach a time the col-
wmn of molten matorind rose in the interior of the mountain until
it overtlowed at the summit or burst open the sides 6f the moun-
tiin and eseaperd through fissires;  Fissures formed in this way
naually odeur bigh on the slopes ol the mountain, 17 instead,
however, an oponing wers effected on the mountain side at &
much lower livel—say some thousands of leel below the sum-
mit—ithid the molten materinl esenped, the mountain would be
lefl hollow, and the summit, having <o mach of it sapport re
maved, might eave in and disappear in the molton regorvoir,

Somothing of thissort is deseribed by Professor Dana ns osoar-
. ring st Kilnuen, in Hawail, The Inke in thot onse is not water,
but molten lava, for Kiluton is vet an netive voleano,  [n 1540
thers wis an eruption from the slopes of Kiluuos, 27 miles dis-
bnt frons the lake and over 4000 fost below its level.  The col-
unin of lava represented by the lnke of molten materinl in Kilaes
sank awny in econnection with this eruption to a depth of 455
leet, and the Hoor of the region immedintely surrounding the
luke, left withoot support, tumbled into the depression. Lo the
intorvals between eroptions the molten column rises ngain to-
ward the surfnce, only to be Towered by subsoquent oruptions,
anid the subsidenoe is not alwavs sccompaniod by an outflow of
Inya upon the surface.  Sometimes, however, it gushes forth as
agroat fountain a hundred feet or more in heighte.

The elevated posstion of the gread pit ocoupied by Crater Inke
mnkes its origin by subsidence seem the more probable.  The
level of the lowest bed of the lnke reaches the surface within 15
miles to the westwanl, That Mount Mazamn was engulfisd s
plainly sugpested by the behavior of i3 Bnnl lavi stream.  The
groter portion of thiz lust How desoended nod sprond over the
oater slope of the rim, but from the thickest part of the Now
whera it fills an ald yvalley at the head of Clectwood cove some
of the snme [nva, as aleeady noted, poured down the inoer slope.
The only plansible expliuntion of this plhienomenn sesins to be
that soon after the final eruption of Monnt Mamma, and befors
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L CRATER LAKE, OREGON

gililo that other small veleanic cones might be found,  This sup-
gestion s borne out by the soundings of the lake, which appear
to revenl two other cnses, buat they do not rise to within 400 Fedt
af the surface of the water, It 32 evident that the voleanie
erieptions upon the hottom of the pit have partially Alled it up.
Origimally it may have been much more than 4,000 feet deop,

Given the pit with water-tight walls, there is no difficulty in
forming Crater [nke, for in that region precipitation i@ groator
than evaposation.  The lake does not fitl up and overflow,  The
strplus water must have o snltermuoean outlel, probabily towand
the southeast, where the reglon s traversed by extensive hrosks
in the roeks, gud abonmls in exeellent springs.

Thit color of the lake i8 desp blue exeapting along the bhorders,
where it merges into various shades aond tints of green. T is so
trapaparent that oven on o haxy day o white dinoer plate 10
inches in dinmeter may be seen ot o depth of nearly 100 fesl.
It contains no fish, but a small erustocean Bourishes in its waters,
anil anlamanders docar in alinndance locally along the shore.

The level of the lake oscillates with the seasuns, I'Juﬂn;r the
ruiny winter it rives, and in the summer it fulls.  Tn August lust
abservations were made for twenty-two days, and the lnke sank
at the rate of one inch for every live or six days, depeading
sumewhat on the conditions of the weather. The Magamns have
establishodd o water gauge, mod it is hoped that an oxtonded series
of olservations may e obtained in the futore.

Mr B. W, Evermann, of the 17 3. Fish Commission, who vig.
itod the Inke last summer, madesome interesting ohsorvations of
its tompemture, At 1 p. m., Augyst 22—

Thee lmn;-ummm Of the surfivce wikbor Wi, .. .. .. vocaciianavacis B0
At n depth of 555 foet the L paraboms WBs. ..o iees e iraranrns s e
Al wddepth of 1,084 foet thie ten permton wl.rL crmsannse 41"
AL o dipth of 1,633 lest [on' the bottom) the tt-mLu_-rn.l:uﬂ_-« WhE: ..... 4

The increase of temperatare with the depth suepests that the
bottum may yvel be warm from voleanie heat, bot nore observa-
tion= nre nesded to fully establish sach an abnormnd relation of
tomparntures in'a body of watar.

Agide from its attractive scenic featores, Crater lake affieds
ome of the most interesting and instructive fields for the study
of voleunie geology to be found anywhere in the world,  Consid-
ered in all its aspects, it ranks with the Grand Canyon of the
Colorudo, the Yosemite valley, and the Falls of Niagam, and
ghould be set aside as a National Park for the pleasure and in-
atruction of the people.



THE UTILIZATION OF THE VACANT PUBLIC LANDS

By Emony ¥F. Bgsr,
Awintird Comnisslones of the General T (e

No guestion of public policy bas demanded moro enrnest opn-
sideration than the disposal of the public domain, [t involved
nut only the ereation of u fiand for the redemption of the public
debit, but the ndamental prineiples of government upimn which
the ropublic was founded. Tt hns bevn sssorted by some that
mismanagement and an ineflicient polivy have charmmerized the
digposal of tho publie fand from the foundation of the CUVETT]-
ment.  On the other hund, it is elhimed that o wise and benefl-
cent systemn hus poopled the country with th rifty mned enerpotio
witilers, nnd this is painitoi] to as one of onr orentest nehiovemerite.

When the Treaty of Pance was eoticluded botwoon Great Beitain
atul the United States the unsettled territory west of the Appn-
lnchinns belonged o certain of the colonie.  This Mot was one
of many obstneles to the ratfiffention of the A rtieles of Conledera-*
tiom. 1t was retivoved by the cession of thess lands (o the Unitas]
States.  Hysuch eession the United States beeame Lhe projicietor
of a termtory greaber in extent thun France or Spain, This
formed the nnoleus of the public domain, wnd the Taws epaeted
for the digpasal of the public lunds in that region hive bsen ox-
tended ovor all the territory theroulter aequired by the nationgl
government except Alaslu, |

The first stopin the disposal of the public lands was the pags
gage by Congriss of the ordinance of 17587 for the argnniztion
and governmaent of the territory norihwest of the Ohio. It pro-
vided for the organization of the territories (nto stafey, with all
the righta of the original stutes, but deolared that the new states
should never interfere with the dizposal of the soll biv the Uit
States, nor with any regulstions Congress might find Hen e Ty
for sootring the title in such soil to the porchnser. Upon the
admigklon of new states into the Unipn, the absolute proprictary
power and primury right of disposition of the sol] has besn tni-
foemly resorved by solomn eompact In conformity tharowith.

The vessions of terrifory made 1o the DUnited States by the
soveral states wore npon the eandition thit the land should be

1 L

.
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beld in trust, to be disposed of for the common benefit of all the
abites, and this condition applied as well to all land thoreaftor
noquired by the United States. At fiest the controlling purpose
in the dispossl of the lands was to create o fund for the redem)i-
tion of the public debt.  Settlement upen the publie domain
was not only disccumged, hut was setually forbidden.  In pur-
suance of the policy to convert the public domuin into ensly ns
majptdly ns possible for the extinguishment of the public debt,
large tracts of land in the Nurthwest Territory were gold o lndi-
vidusla and companies’ under authority grantisd by special set
of Congeess prior o the adoption of the Gonstitation.

In 1700 Mr Hoamilton, then Secretary of the Treasary, sub-
mitted to Congress a plan for the disposal of the public domain,
which hias formed the basts of the public-lind system, Al legls-
Iation upen this subject, until the Homestemd Aot of 1862, em-
boidied the mndamental principle of Mr Humilton's plan, which
contemplated the mising of revenue fom the sale of the land-
His plan presented two lending festuees: one, the facility of ad-
vantigeons sales, which, as n finaneinl operation, olaiined pri-
juary attention ; the other, the scoommodation of individunls
then inhnbiting the Northwest Torritory, or who might aflecward
sottle therein, who wete permitted to. purehase small tracts for
homes, Upon this plan oor public lund system was laid. 1t
provided for the disposal of the pubie domain al public offer-
itz by private cashosndes, apd by the allowance of the prefersice
right of purchuse to actual settlers under the severl prefmption
laws. The prefmption laws wers at first tem porary, bebng limited
in their eperntion, until the goneral law of 1841, which cantinud
in' forco until its repes] by thi net of March §, 1891,

While the preffmption right was genernlly considered ns a
special faver or benefit oonferred upon thoss whi inhabit, sult-
vate, and improve a tesct of publie land, with the intention of
making a permanent home, it wis practieally only the extension
of n oredit for twalve months to the settlor, but with no petual
gecnrity that he would finally get the land.  Up to 184 there
was no land subjest to preémption that conld not at any time be
bought aponapplication at the Iocal office, al private vash antry,
at the snme price the prefmptor was required to pay, and it was
not until 1860 that prefmption rights could b initiated by set-
tlemont upon unsurveyed lands.  Even in the hestowsl of the
munifivent grants of alternate sections W aid in the constroe-
tion of milronds and other works of puldic improvement, the
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eontrolling festure in the disposition of the public lande was not
abntidoned, beeanss the sections of land remaining to the gov-
arntonl within the Hmits of the grant wore doubled in price for
the purposs of reimbursing the povernment for the land grantod.
It was not until the agitation of the quéstion of free homes for
the poople, which resubted o the act of May 2, 1862, that the
penernl polioy of snles for revenge wos changed.

The homestond luw provided that any citizen who is the head
of & family, or who has arrived at the age of 21 venrs, moy ae-
quire title to 180acres of land by residing ujpon, cultivating, and
improving the teaet for five yvears immediately precoding his
final proof, froe fram all cost exeept the lnd office fees.  Sinee
this yenr 1862, ‘when this law went into effeet, up to the close of
thie last fiscal genr, SO8EE homestend entries have heen allowed,
embmoing wo aren of 67,618451 neres,

How for this béneficent act hias demoustrated the wisidaom of
the mensure and falfilled the ox poctations of its advoestes mgat
b Judged by the growth and prosperity of the countey sings (e
period of its ennctinent. 1t is true that it went nto operution
at praetically the same period that witnessed the extonsive grants
it aid of the sonstrudtion of the Pacific mailroads and other i
portant whrks of imternal improvament; but this important
fuotor. with the aid of the milronds, wae mainly instrumental in
convurting the boumdless domain of witd, unsettled Indinn soun-
try into thriving communities sond states, adding immensoly ta
the material wealth atid prosperity of the nation.  Thus the gov-
ervimont hns indirectly disrived Targor revennes from its bountios
than it could have sequired from the cash sales of its lands,

I i nnnepessary o rive n detniled stutement of the extont to
which the publie linds have been onterod under the sevor] laws
by which such (igposition has been governed, Suffios it to sy
that about 247 (000000 aeres of land have boon 2old for eash, in-
cluding coromuoted homesdtud entries, for which the government
has rectived about F280.000,000, aril that thi= ftem, with the
grunts toabd in the vonstruetion of rallroads and the doenations
o states for eddeational lll.ll"ll-[‘i‘_l.ﬂﬂ ol internal 'i|||!'1|‘|;_|'|.r4hl'||_"‘_:.Ig|-|‘-‘;.|1I
eotstitute the largest portion of the publie domnin that has been
diapogod of by the government.

It i= estimated that there now remain, exclasive of Alaskn,
over which the general land lnws have not beon extetded,
about 600000000 aores of yacont publie land, of which aboot
D000 are within a megion where the minfull is not sufli-
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sient to insure the eultivation of crops without irgation,  The
title to tie 2oil is in the United States; and it 15 suljeot o dis-
pisal under the gengral land laws; but the control of the water,
which is the important elemant in the ntilization of these lands
for ngriculturl purposes, rests with the state, Unless these two
cloments are combined, the land = valueless, gl wutil the lnnd
can be brought to an agrieultoral condition, permiten sut il
ment, that will advanes the prosperity of the state and nation,
cannnt be expected.  Henos the question is forced upon us, Ane
the lawa whiith have aperated so favorably in the disposal of the
well watered anid fertilo lnnds of the Mississippi yalley adoguate
to the soniitions that confront us in the arid west?

The nct of March 3. 1877, suthorizing the entry of 640 funis
of desert lund, ponditioned upon the payment of §1.25 per scre
and the reclamation of the land by conducting water thereon,
was desimed to meet these conditions; but whaether from the
impetfection of the systom or from the injudicious ndministen-
tion of the law, it has certainly failed to yield the resnlbs most
to be desired, even il it has aecomplished the purposes of e
ennetment,

[t is genemlly concedud that the lands lying along the bordars-
of the small streams and rivalets; which can be irrigated by the:

indizidual eforts of the settlers, have pmctically besn apipm-
printed by settlers under the homestoad and othor genwral band
twws. and that the desirnble vacant publio lands anreclabmed ure
w0 sitnated that they eannot be reclaimed by means at the oom-
mand of the individual settler. The combined effuris of Inbor
and capital must be employed to insure g reclamation that s
econctnical and practical.  Hence the homestead low is no longer
of practical application in the arid fegon, o 1= oprntion 18
rather to retand than to promote the reclamation of thesy Iands.

Bub u muore serfoits problem is; how to secure the reclumation
of Lhe latgrest possible prortion af the S00000000) scres of vacant

pulidic lands within thearid region. Itis eatimated that only

20 pror vent ooy wnder the mest fvormble conditinns, b vl onasd
and brought to an agricaltural condition, not sz of the lack
of irrigable lnnd, but beeauso of the Hmited supply of witer, nol
the irrigation of this quantity can be secomplished only by the
most econoniical and conservative nse of the water and the mast
judiviows selection of the tmets of land to be ierigated. It 0=
therefore evident that g5 the solution of the pralilem lies in the
economicnl and practical utilization of the water, the control anl
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sy of this elament muast be of paramount tmportance to seoar-
ing title to the land.

If the waters of the perennial streams which are wnsfed during
the winter months could be stored and reservoirs conld be con-
structed to impound the storm waters, the area of territory sus-
coptibla of irrfeation could be lareely inereased.  As the irrdgable
i 33 fur in exeess of the available water supply; the land to
b brvignted shonbd wdso e solected with 1 viow to the most ecte
notidenl mse of the water, o that the available lands should be
frefgated and dispossd of a2 adealtom] fnods, and the remmin-
ing loids be held for disposdition for other uses.

The importhinee of observing the strictest economy i the diss
tribution of water and the seleation of Jands = forcibly stated
i the minority: report of the S pecial Commities appointed by the
United States Senate in 15858 to consider the subject of theirrign-
tiom and reclamution of the arid lands, 1t savs:

*Tho irrignbte nnds e Hmited inextent.  The nrea of the arfd region
wlibely oo D brrlzatiad bs oo siall frmetion of thientine reglin.  This privses
feonin thids fiet thut all the witers Alint cin Do nsed mro Insniflvient to sorve
wll the powible irrigable lunde. Tt themfore bscomes noovssary to seloct
Lhye ltnnals bis e poadoaanned,  Odp the wisdom of this sclection vast [nbensta
depermel.  TE = possible 0 ievigate Inndson tho tnoantains anid on Che High
plateans, but if the wator i n=ed theme it eannot be ased below, anil thess
vlevated lands will not mndoe the lest homes for the people.  The ellmate
thete 18 rigorous, gl the warsty of agrimaltam] preodoets that can be
raised] b Hdtesd, bedpoe clilotly by amd vegolables.  To yse the wator om
atrch ltnide 38 lnrgely to waste 11, and o deive ag@onltam nto the mogn-
wine im t0 doom the peeple sngaged therein to a dreary lifs in 8 mbarctic
ellmates I8 is therefiore manifestly tothe interest of the grembest nmler
of poiple thst (i negricalture of thodirk] fands should moet b estallmhnd
in the moantain regiops,  The valleys und plains below nee warm, saio-
Lirioim, piul rlch, the variely of agricalusral prodiets is great, and i the
wators are peced on thess loads they will give sapport Lo s prosperoos

peapli-”

If this is the comdition with which we are comfronted with re-
gard to the vacant publie lnnds in the and regzon, then 7t must
fisl loww thut these lands should not be disposed of until they have
heen brovght to an sgricultumd condition, if due repard be had
to the practival and economieal disposition of them, and with a
view o deriving the greatest bimefit for the-stato pnd nntion.

This tuny by accomplishisd in three wavs: (1) by the construcs
tion of reservoirs amd frrigating works and the adopdion of an
ircization system under the direotion of the generil government;




i

5 THE UTILIEATION OF THE FACANT FURLIU LANDS

(2 through the agency of irrigation companies; and (4) by the
atates oontralling the waters within their respective borders.

O Marel 20, 1853, Congress passed o joint resolution direet-
jng the Secrctary of the Interior, thirongh the direction of the
Geologlon]l Survey, to make an examination of that paftion of
the ariil reglon where aericultore i€ earfiod on By monns of irri-
gition, o to the ndtuedd ndeantage of the stormge of water, nnd
the practicability nnd eost of construction und oapacity of reser-
voirs, wid sl other fmots o bose on the guestion of the stormnge
of water for irrigntion purposes,  This resolution was followed
by Jegislation waking appropriations to enahle the 1Mrector of
the Goologieal Survey to make the neoessary examinution, wnd
hio was anthorised to seloct sites suitable for the slomge reservoins
conterplated by the resolution, which wers to reniain segrognted
winl peserved from entey, sestpation, and asttlomint undil other
wine provided by lnw,  Under this suthority 120 suitable sites
have besn aslected, grnd the lands soverad by such selostions

Thave been tiserved from entry, cecupation, and settlement, but

bo this day no provision hes been made for their otilization,

Thie plun of reclamution through the agency of land and irri-
gation companies would not, in my judgment, be commended
by the people, and although it might be offective in pattivg
under irvigation all the territory possibly suseoptible of drrign-
tion by the witer that could he stored, yet it would hardly L
possible to ke speh limitations and restrictions upon o grant
af sueh power as would aheolutely protect the settler pgninst ex-
tortion and oppressdon,

The thind wppears to b the mest fensible plan for the utiliza.
tion of the arid lands  The right to the nse of the water heing
under the absolute control of the state, it would, if it controlled
the Tand alss, be enablod so to direct and govern the ppproprin-
fivn of it ne to secure, by o jodiclous selection of the lands to be
irripateid, the most economienl and proctieal use. It wotld ei-
able the state to eheok the wasts growing out of faulty congtinie-
tion of dams and imperfecy avstems of applyving water,  The
sottler on & track of desert Tand who has aequived o right to the
wae of wiler 14 intorested solely in the application of it ta his
particulur tract, with no responsibility for its cctniimionl nEe
The Tand is abooudant, bot the water is searce, and if we oxpoot
to renp advantuges by utiliging the water to the greatest oxtent;
it must be neoonplished by reclaiming the lands before they are
disposed of.  This ean be pecomplished more eifectively by the

Eiatbes tlmﬁ through the general government or othoer agencied,
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The #tate of Californin has adopled n policy, based upon the
pitinciple of stuto or common ownership in natural waters, which
provides e the ownership by sommuilitios ol works for the stor-
age pnd distribution of waters for irvigntion purposes,  This lnw,
known as the Wright law, which has recently been declired con-
stitutional by the Supreme Conrt of the United Stutes, has been
ncdopted, 1 belivve, by nearly all the acid labd stales, I preo-
vides for the darganietion of irvigation districts wherever fifty
or a mujority of the owhers of lands suseoptihile of one mode
of irrieation from n common soares anid by the sanie evsiom of
works daestre to provide for the irrigation of thelr holidbngs.

It also provides for the creation of & bonrd of directos, who
have power to purelinse lands, water amd water-rights, and to
construet the necesiry rosarvoim and frrigation works: It alen
anthorizes the benanes of honds to mise money for the construe-
tiot of such works, which bonds wre to be prid out of revenues
derived from atinual assessments upon the real property of the
district, and all such property subjeet to taxntion by the state ja
liable to suoh assissment. 1 do not attempt to give detadls, Lot
simiply the gonernl feantures of the lnw, to show how unjastly it
winthd opemtein a distriot where there wasa teet of vacant pub.
lietand, This land would be suscoptible of irrigation by the same
svatom and from the spme common soaree, and woald therefors
be materially enhanced in value by the construetion of jrriga-
tion works at the expense of the inhabitants of the distriot, al-
thimgh the government would nit be lable to contribute to it,
for the réason that the govermment lands dre not subjeet (o ax-
ntioe by the state, and are therefore not Huble to the assessment,
This inequitable febiure eould be removel i the tiile to the lands
“weand i the state.

In the arid region an average of about 76 pir cont of the Tnkd
= in the boands of the governmoent.  In Nevado about 85 pee
eont of the aren 8 vacant.  These Innds contribiute nothing to
the revenues of the state.  With its taxable resonrees so dimiy-
ished it i npossible for the state to vodiortake s evstem of irri-
matlon,  They ghould be s dispased of as to make them awmil-
able as resourdes from whicl the siate may incrense it revenuo,

The states in the arid recion bave established Inws for the
avcuirition wnd protsetion of ripadan cights, based apon the
doetrine of priocity of approprintion. Thi= hes bien rendensd
nevEssiry by the milare of the goneral government to formulate
n vnilorm systam for the protection of the rights of purties and
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to suctire the economical digtribution of the wiitee.  Undpr these
lnws, which differ in toany mnterinl responts, rehts have beon
aequired; so that o undform svatem could not now be wstablishel
without involving irrigation intorests in serious confliote Tt
van bie remedied only by giviog o each state control of its arid
lands, o be peclaimed and disposed of nunder their sepurato syi-
LEATIS. !

The advaninges that would accroe tothe state throngh the
epntrol of the latid and waiter are; in n mensire, attained by the
act of Augnat 19, IBM, Enown a# the Carey Act.  Tlids law au-
thoriss the Seerdtary of the Interior 1o condract with any of the
desert T states toalonste to the states, free of cost, such lands,
nob oxododipng 100D pores 5 eweh state, ne the stute may
canse Lo be freigited, reclaiimed, oocupied, and eultivated Ly
notunl sobtlers. 1L Also nuthorizes the sinte Lo minka all neces-
sy contrats for coosiing the Iands to be reclatmod and for s
diring settlerment pod enltivation, bal the state i not authorized
to/ losao or dispose of the lands exeept to seenre their reclama-
tiony, cultivation, nnd sottlement.

It is in the noatam of o geant, lmited o guantity, and condi-
tioned upon revlooation aod coltivation, It ebntamplates that
thie reclamation shall by aeconsplished by private capital, hot as
this and selectind ennnot bedisposed oF tntl] 16 s baed paten ted
Lo the state, it fadls to give the state sufliviepnt control dver the
lnnuls to enable it to pledige them as securiiy for their reclama-
tlon, amd Hetoe it eantnot contmet for the eonstraotion of works
oin the most GBvornble terpss.  TEthis law were amended so a8 b
provide for the granting of the lands o the state upon applies-
tion, lenving the siate free to contraot for their reclnmntion amd
to pledge the lnds as security therefor, it woulid be of practical
banefit, anid under its provisions the stido might be enabled to
secure the reoluointion of all the Jands within its linsits that coulid

b utilizerd.  As it is, but two states have applied forits henefits,

and the fessibility of the soheme for the reclamation sl disposal
af the nrid lands i vet to be asoertnined.

With this condition donfronting us, ean there b any valid
roason Nrgml neninst the cession of these Innds to the states, aid
may we ol go frther and miaireif there is any reason why the
trust imposed npon the gonern] government for the disposal of
all the public lnnds moy not anfely be delegatod to them ? The
eession of the Northwest Territory was made upon the expreas
condition that the eedeid lands should be congidered as & com-
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mon fand for the dse and benefit of all the stites and should be
disposud of for that purpoess and for no other parpose whatever:
During the existonee of the Confedorntion aod in the earlior dee-
ades: of the Republic, it was clearly contemplatod that the lands
a0 acguired, as well ne those neguired by prirelisse and treatics,
coutld only be disposed of Tor the purpose of revenne for the re-
demption of the publie debt, and that any other dispogition of
them wonld bes violation of the trost.

Bt the poliey has gradually changed from s systom of ailes
fiir pavente only 1o that of freo hoties for the peoplé:  For the
pisst twonty vears the tendency of logislation has been 10 ropeasd
all lnwes muthoridiog the purchinse of the public Tands by cosh
entry and to subjoct them to homestead entry only. 1n 1550
law was passed withdmwing from private onsh entry all the
public lands, sxeopt in the state of Missourl, which was followed
by the act of March 3, 1800, repeading the profmption law sml
declnring that no public lands of the United States, exeept nhan-
doned military or other reservations or Bolated snd disconnected
tracts and mineral and other lands of a specinl pature having
loval wpplication, shall be sold ‘st publio sale, Sinee the passage
of this law isolated tracts are tot subject to publie salo uetdl they
hinve boen sibjeet to homesteml entey for thres years afler the
surtonnding land has been disposed of and abandoned,  Mili-
tnry reservations oontaining more than 5,000 seres are now =tib-
jeot 10 homestead entry only.  The public lands are therefore no
longer to be disposed of with a view to the rovenne to he derived
therofeom.

Basidos, losa thun thirty yeurs agoa great part of the vast fer
ritory wil of the Mississippi rivier was Indinn conuntry, to which
thie*Inding title had not been extinguished, and was proctically
upnorsanized territory. Shade then all of what was comeonly
known ns the Indinn countey has baen csdeid to the Unitid Statos
wid become o part of the public domain,  The Indian title has
benn extinguished s to all the territory formerly oooupiod as
hieiting gronnids, in considormtion of which diminished reserva-
tions of a pormaneont chameter buve bheen established,  From
time to time states have beon ndmitted into the Union, until the

entire conntry 8 now divided into sepamte soversignties, with

all the rights, powers, dutiss, sod privileges of the original states,
exoept the organizsd territories of Arizons and New Mexico,
which are knocking ot the door for admission W the sisterhood,



THE MAZAMAS

There was orgmeized on the swmundt of Mount Flead, on Inly 10, 1554,
B =ity of mountuinsclimbers eallnd the Mazamas, whoss goaliffeation
fire mveetvi hershiip ks the ascent of an acceptable stow.eapped poak.  Re-
mirkable s= It may ssim, & moch sothusinsn was iroised at that time
that MR poople ascendod LRSS Gt to attemd the moeting. W (3. Stoel,
o of llu- Tl lnge mpirlts o thie peemsbion, was mads the first presidens of
the orgnisation.

The oljects af the socinty are mountain explomtion, the protection of
foreets s seenoey, nodd the aoguistion and diseninition of koowlsles
conmcerning thinn,  In the sonnner of 180G, with Mr Stoel agiin an prosi.
dent and T, ook White an secrotary, partios wers opmniand iy aseemd
Mounts Baker, Halnier, Adums, Hood, anid Jeiferson sl estabiish fnter-
communicniion by heliotroping, bak, owing to the smmokiness of the at-
mospihiene, the latter part of the progmeo conld not be earried oot

With Mr (. H. Sholes an president and Bov, Harl M. Willmr s asees-
tary, the society continoed ite enthesinstic work in the spring of TR by
junl.rllnh{m,- thr flrst nimbeer of © magazioe cnlled Yasame, & rocord of
monnfaineering in the Pacifle northwest.  ‘This jrablicition containg, be-
eides the presidential plilneses, the reports of the historian for 1804 and
18005, wnd other matters roliting o the soclety, the fullowing m]mﬂ : This
Flom of Mount Heod, by Thomas Howell, who inentions 272 spocies
wrodwirng abiove 2,000 feot ; The Klevation of Mgant Adums, by Prof Edgar
MoClure, who states the height of the mountaln, as detenainmd by sver-
aging thyon hourly roesdings of o mercorin] barometer eampared with
threee evneliromoes rendings at Seattle, Portland, and Engene. to be
F1TANLY fept; The Heliotrope in Moaniaineering, by ‘T, Brook White,
describws the instroments osed and the Morss ovde ;. The Flom of Moant
Adnma, by W N, Suksdor? and Thowss Howell, sanmenites 480 species
(excluding tiosses wend Helots) above 2000 fiet: b The Clackers ol
Maunt Adame Preofl W I3 Lyman estimates that at the timber Hne shere
nre 8 or 10 glaclove, but ofily 1 ané deseribev] as lorger than those of
Mount Hosd.  The veteran peologi=t 0f Orepon, Proll Thonine Condon,
de=eribow tho doecaves of Monut Adame, which v ago furnished the
e for the vity of Portlajul, He peseribisd® tho colid-stormge featnore nf
the eaves (o curronts of cold air desconding Froim the monntain along the
tuntiels oviee fillesd with molten liv from the s soarn. Umler the
title of The Kinmath Mountains the preseot writer onlls pttention to the

wingie aml T-n:-mrnphie relation betweon tho Sierrs Nevidn and the
Eﬂ‘hlﬂ nimd Costst rmaigpes,

The Masnmn exeurdbon of August, 1850, wis to Cratir lnke, in connee-
tion with the Cmter Lake clube of Malfond, Ashiand, apd Klnmarh Falls
in sotithert Chregain. Lo all, nearly 30 poople attonded the mestiog. a
bt OF them also aseending Mooant Pit. By preevions armiogomend

*HMaw Mar Gaea. Mad., Yol w0 Mo, 4, pootLo1-153
ns
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four goverhment partive gwt the oxoneslonists st Crater take and wn-
donyored In visrions ways o promate the mooess of the veenlon, B WL
Evermuni, of e Fikh Comenission, stodiod the flsh fsod 2l sparwning
gty of the lake ahil mpide 2ome interesting ohservations on e ke
tompesture Dy O Hurt Mesrinm, ahbied of tha Blglogieul [uevevy ol tha
Agricultnesl Depuirtoment, asistod by Vernon Bailoy aml Edward A.
Preliln, ollected n large anmbar of nnimabs abont the tiu of i lake sl
apon the fstand, and Mr F. V. Covlily, the Dypurtuent Pl msistad
Loy M Lislure, oo b Inie collisction of plagiis. A webnglen] party undler
e cluures of the writor propsnal o geologioal magp of thi b, The
fonds of all thie governmint partios, ae well ge many othens, wore enlll
pun for cinp-tre ks, mlliessos, or recitidions coMcerniug maliers of
soirrtifie and popolar interest, ospecindly reliting to Umiber Inke  Thae
proveslings wers oWt Ajgust 13 biw thie Klamath Fulls cloh before the
Mussnns arrivaed, ot thereafter the groat campefies of th Marama was
the Tendezvons after the exciirsions of tee day. Appsianng Ve ogenrsionlsta,
wside from the governmenl partles, wore n rumiber of botanizts (T
andlogists, newill ne geologists and profissors of yarious depmrinunts
Many were aroed with Fruanis 1o CarTy awsy perininetil bt bt of
the lake,  As nowhole the exearsion was o rheal saooess, aed s froits wo
b0 be found, not only ln the widvsgremd interest arovnsed bn sk procsal-
ingrs, bt aleo fn the forthooming nimber of the Wasawe, whicll s o
eoritaln fill aevoants of the bk, both popalar wod scotifie, from yarions
aeinlribntors J, = Thinew

.
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Eionodury Gendogy. By Rialph & Tare, Professor of Dynaut Lhrnilayy
ared B ywben! Goography at Comell Dnlyersity. Pp. xxx 4 400, with
= plivtes and 28 othier (Hustrutions. Few York: The Macmillan
Computiy, T897. #L40.

This ixn rofreshing book.  In the first place the tyw ie lorger miiid wicly
Jeadisd, and e pirknters have realized the true fnetion of g bt
and lnheely amitted hrudo-werying dots in wseless places @0 the oye b
atbreted by the clenn-mat pages, | L the seonnil pame it rntions e
frealy tsesd to supplotient the snrwlnet text, mnd pearly all the pictyros
e plioto-aechunien] reprodautions from natune ; even the minomls and
fomils pre epresenitind suainky by half-tons eipgrivines ; thos the Giis of
patnre st tepresenited with a viviiines and brooght Bome to the andors
standing with » vigor pop to b attaioem] in any athior Way, Ajniln the
anthor has readivesd, WE lepst [n somo messare, that the progress of knawl-
el in wver From the remiote toward the pour, and bie Tas lind the coaries
to dirmetly nesail the lsst fortress of the unkaown by dopheting the evuery-
diny wid comumonplise featares of the eurth which every ehild niay s,
and by explivining the principles of mrthscionce in tenms of oommon
thines: no geolorio book ever writtion is s alfietod by iy =tielsng, sobolas-
thehins, mtaphveies, diplectics, aml other pernicions vertiyges of infe-
toetunl barbariang,  Then the work tmost appeal to the feacher, bt
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it is wdapted o yonth and becaoss it s o nesd not gulie met be any
provionsly issood et book.

After an introdietory ehapter thae work is divided into thres parts, vie.,
(1) Stroetprd geology, (2] Dyoimie peology, and (3 Stentigraphie gool.
apy,  Profosor Tarre hall apologles in his profice for the space given: to
e seennd of tluse divislons- bt he nilght well D apared] the explae
mation anil even doabled this eminently practical soad aseful pur of the
trestisn, Tt thind * part™" might better have been divided in name, e
it s In Moty into paleoutology, ar the history of Hife on Uhe globe, and the
geogmaphle development of the contioents; for the troikment be esssn-
thlly Tisdiridnl and oot at all stetigraphie.  Then it would  have heen
i nocond with the gendm! method of the bool, which is the ety plunsia of
Thy sotusl woad the pewr, o give relatively more spooo to the Jife of thes
bater igms ; also, wndd more expeclally, to exypluin the sarller stages in
wnographic devolopiient of North Amerlem In terms of ths lator stapes
Unfortunately these later stages, which are in themselves of grent inter-
et an] dre now well andendosd, meelve bot Hithe stiention, The ghief
mmporfortions o the wirk lie in incompletendss of the teentment frrm
the et of view of tho geogrepher, anil wee due to the fuct that it is s
ernploment to the sime aathor's ' Hlomentary Phvslen]l Geoemgpliy.”
In the ming the facts and principles of geology are well genemiinst and
happily exprossed. W M.

The Leanuns i"l_lr Erowion et Flieest Tedriction, Chart. The 17, 5. “'l".I-ll'l-
st of Agrleultore.  Woshington, 18085,

& part of the exhibit mude by the Thited States Department of Agri-
vitlture at the Interoational and Cotton States Exposition held Lo Atlapts
dunng the antumn of 180 wis & series of Lthroo models repressoting (1)
the aoll destraetion conseguent an the removal of forests, {0 the Rt
required for reclamntion in the same teact, and (2) ths saine tract js @
chiimed and matored Lo prictine fertility nowd  productiveness, Tl
mdals were virefally execulel by Howell, aoder the direstion of Bern-
hoed B, Farnow, Chief of the Forestrs division, with the co-opertion of
sevoml geologiste, portienlarty W J Mefive.  Thess modals nttrmoted
mthy sbtention, pod thely exhibitlon in the region in owlibicd ald-telid
arnwlom s particolody notive was undouldedly prodoetice of moeh gisod
Recently the fentnres of the modeld bave besn moprodaced by chiromo-
lithigraphy In the form of a large wallchart for distribotion saaong
merivulturists and others.  The reprodoction, unhappily, = oo ogqual o
Lhie i)l B secdnwey of repireseditation, and will banily be serviceablo
for edurations] purposes save in agingle dimition, viz | in sttreting ot
tention to & subject of great economie importance in many parts of the
dalintry, wJ M

Freliuminary Roport on the Tnooma Avoout " Ruitwvgs in the Pwitad Sites for
the Yorr euding June 30, 2808, Tnterstate Cominerse Coumission.
Pp @8, Washington, 1500, Preponed by the Statisticiun 46 the Com-
missdon.

Pharinig thia fisem] yonr 185019 the maffwayw of the T nited States, having
un operated milonge of 172,200 mi ks of Hiw, varned in gross §1,129, 140,502
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The aperating exponses were § 5,571,585, loaviog an ineoue from ofei-
tion of EWA 0TI 047, Two-thirds of the gross earnings wers absocbod in
operating exponses, lewving one-thind as ineome froun opermtion.  Fligh.
wuter ek b milway camiligs, o reprosented by gross earnings and
ineoiie froin operation per mile of How, was soacbod g 530102 In that
yeur gross parnings por mile of line wore & 201 and the ineome from
apirstion was $2404.  Fram that time antil 180-08 the gross smings
diminletiod, sod in that yenr meachied their lowest point, which wes
$6,000 per mile,  The Incomse from operation mached i lowest polnt b
12054k, when it woasSE00L  In 150000 the grss enrnings had inencigsed
o #6510 and the imoome frotm apemeion to 82100 per mile. It is evident
frotn those fiires that the lowest point in the business of transportation
his been posbnl, and thiat this branch of Duxiness ik on the npgrde:
This guin is not confined to any one part of the mountry, It s ghown 1o
extomd 1o all ports, withy the exeeption of the stites of Loulstann and
Texas. The dividends declarsd by thie rosd= during the year aggregntnd
$54, UL T3, an amonnt almost identbnl with thst of the procisling year.
H. G

Sovithwomaan Miscellanema l'.hl'!-;*-‘l'irnr_nr., No. 1029, Vieginla Canograpby. A
Bitlioerdphical Doseription by P Lee Phillipe.  Washington, 1505,

Thiis Is sian exhogstive movonnt of the mely maps of Yieginis Special
atbention in given o Jobn Wyth's mnp of 1585, Capt. John Smith's map
of 16, and that of Augmstine Herman of 1670, O the multitmie of maps
puablishied in recent yedrs only s few e feted, and it is diffioult to see
upon what basis seloction wes nude, nnless it be the fadt that they happen
tes Lo perprresenitedd i the Libeary of Congres=. A singulnr omdsifon s that
af the sheets of the 1, & Geolagioal Sorvey, which copstitete tho mood
modlver g, I 3,

GEOGRAPHIC SERIALS

The Mulletin of the Fengraphioal Chub of Philadoiphia for Desyribir com-
priges A Trip to Manika Land," by ). Edwind Fumum.  This I8 g litthe
knuwi regicn Ln soothensteen Afrion, fust sonth of Zombesl rivor. The
arlicle 18 povompunied by s sketch map,

Tha Joirnad of leodogy for November-Dacombaer, TR, s of spécial in-
terest fromns geogrphilegoint of view, 1t opens with an srticle on ™ The
Apo of the Anriferoons Gravials of the Siecen Neovadn,™ by W, Lindgren,
of thu Geologienl Sorvey.  These gravels ware camfolly stodied by
Frof. J, I, Whitnhey, whio assignod them o the Pliocese ppe. Mr Lind-
gren nsigns o somewhat greader aeo 1o thes bede, placing them in the
Miccony ur wven Eocene, the ovidence apon which his onwilogions rest
bieipge puninly derived from plant remnine.  Me Hurry Flelding Rkl
conbribntes an excoedingly interesting article upon the * Mechanies of
Glaciers,”” and Prof. 1. [k SEalisbary s paperapon ** The Loiss b the W ls
eonsin DAl Formmtion.” My Corlos Sapporeontribotes an arthelo on the
aeolozy of Chinprs, Tabageo, suild the Peninpuln of Yuentan,” secom-
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juanied by asmall sketeh map of this little knowo region.  Another eon-
Iri[mﬂrm by Prof. K. D Sadishary, entifled * Stadles for ﬂml'hmh g
trvate i gutline of glarial phonomena,

The Soultinh eogeaphion] Maguzrine for Jonoary, 1897, coptains as its
tewding article a paper by Dir John Marmy on the * T periiune of the
Wator of the Beotoh Lokes'"  The obsarvations, which sre tabulated in
nxtegsn, show ns o mle o slight ineresseof temperatara from Lthe sirface
down o thve or four Bthomrs, and a gradinl eeloction o Eopemstore
down to the gremtest depthes obbalned, viz, 80 ththdme  The hetiole s
illowtrntedd by dingrams, which admirably ssinmarize the resalts.

The Giengroghionl Sowrnad for Jununry, 1897, oomtuins s nwinber of articles
of foterest, wmong them lelng seconnts af jotitneys abd explomtions in
Maliy, Afiden, Avstrillo, nod South’ Ameron. Theso wro, " A Journes
Through the Malay States of Trengzann and Kelintan," by Hogh Cliffond;
o Hiwmmrehos b Karin, hy W, I Puaton and J. 1. My Juunwr:
in Giosha anil Bevond the Deshiek Wama,"' by Clifford TL Crmnfiomd
“Nake Meerid and the Imlq'm'ln lielta,™ by A Blalr Watsom; * .Innrnﬁr
from Western Austrulin to Woring, in South Austelin,'” by W. Carr
Bovd, Mr'W., Lo Sclitter continnes his saries of articles on ** The Geog-
raphy of Mupimale" the présint article belng devotind 1o the Nemretie
rogion.  Mre Goonge G0 Chlsholm has an artiole oo the ** Distribmtion of
Town and Villages in England,” espectally with roferenoe o their
maikogli lodstion, un J-|4+1.l.'r'r'|. whilieh bs bestoniong o reeove stlentiomn

The Bullolin of the Serra Cluli of Qaliforuia opens witls an gadent of
Maount Lefroy, in the Canndian  Rockies, which resulted i the death of
Mr Philip Smaley Abbot  Alr Bolten Colt Brown contributes a plessant
ghageh ontitled " Wanderings dn the High Sl betweon Monnt Kine
o] Mownt Willtntwon,"  Th maon taie-olinaber = pdvised e Sre Hows
anl Longley * What to Take and How to Take It" MrJo M. Stillinan
writes of & "' Trip to Tehipite Valley from the Kinges Hiver amd Grand
Cafion,” and Theddore & Bolomones apon “An Favdy Summer Excundon
b thie Toolareee Caflon mnd o Moant Laetl ™

The Hudletey af the dmeriean Goopraphical Socidy, Number 4 of Vhe yeur
ESOG, opons with n briel mmmary of the * Topogrmphioc Work of the T &
Geologuml Barvey in 188,"  =gnor Homero, the Mexican Ministr (o
the United States, furniahes aoiost pdimirable dessriptive sriivle on the
topagrmpliy, elimate, people, government, aml résouvess of bis conntry.
It is well that we shonld have n botter knowlodge than we have hitherto
pemsnssid] of our pest-door nulglibor on the sath. Med. V. Brower lina
an artigle ontitled * The Utmiost Waters of the Misourt River.” The
region described, the hoadwatars of Hed Rock creel, Montana, wus ox-
plored twenty-five years mgo, aml b sinee been sphulivided by the Gon-
oral Land (Moo, which by running a line at every milo—east, wast,
nfrth, did sonth —surely lesives [Hile room for grograjitiien] discovery,

The Geographical Soctety of Lima, Pera, ptublidhes a8 roport, aomom-
panied by o map, on the * Navienhility of the Hastérn Rivers of Per™
‘The map sumuiarions the information rontained in the report, showing,
iy s of symbols, the beu! of navigation of the rivers
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Thr Journal of the Tynevicde (reographionl Sosety gives eomsidemable spoco
ti Aretieexplieation, the firt articls belng on the Jackson diarmswarth
ex poditian, by Mr A. Montoflore Briee, aud the seeond upon  Ninsen's
expedition, by Profesor Mohn,  * The Resonroms of Oanidn " are trasdesd
by Sir Dopald A, Smith. It ssems stragee thal with soch womderfiol
reponrees Of woil, climnte, nnd minernls o3 Conndn &= salil o poseess, jis
develupment liag beon w slow,  The exceedingly tntoresting loeture on
Vetretela, delivers] before the Satlonal Geographie Bochite iy Prof.
Wm. E. Curtis, is eqpublished i this suganine.  Sie Frederie Goldspnid
cattinues in this number s papers opon * Persin aml Eer Nelghbom,"

H. .

PROCEEDINGS OF THE NATIONAL GEQGRAPHIC
SQOCIETY, SESSION 1806-"g7

Regulir Muorting, Janunry &, 1887, —¥loe-I" resbdent Merrinm in the ehair
Mr i, 2 Diller widrosend the Soviely ou the subject of Crator Lako, Ore-
gien, with Innters-stile Hlostratbons,

Sperind  Meeting, Jannary J3, 1897 = Frosident Hobbard in the olfr.
Mr Sidney Dickinson, M. A, F ROG, S leetaead oo Plediresagues X
Fawlivtid, with lanterp-sHide Ho=temtione

Begpalinr Moding, Janwary #2, 1397 —Prsident Hubbard (o the chinle,
Mr T B O Laury rend o paper ootitled ** Winds sod Their Tees, with soane
Tapes of hesan Wisther,” Whiktmting bid suliject with lantern alides,

Specinl Moting, Jowwary 23, 1857, —President Hubbared i e chmir.
Major Henry E Alverd, U K, remd an address, illustestid by lantern
plitow, on the Crogriphy of a1 Battle, with' epercrinl PefErenos to the Lttt le
of Cledar Croek, Ovioher 11, 1564,

Begudar Meetivg, Frebrwgry 5, 18T . —President Hoebbamd in the echale.
Joaint I‘-I-H'H”IIH'IAIII-I:I- et American Foresiry Assoeiation. Dir B K. Fernow

il o e enitithsd * The Ganlens, Forests, and Desecta of Ardgoonn™
with lanterm-slide Hlustmtinge

Mogelod . Meeting, Felwwary 19, (897 —Prosiilent Hoblurd o the ehair
Hon. W 1. Wiltson, Postmaster Genoril, renl & paper, with ineiilontal

amodotes and  recollections, on the Devalopment of the United States
I'isetal Servicn,

Eimmisse —Now members have Deen slectel s follows

Jeemtuiery P8 ~=Huenry Black, Jos . Boelmlew, J, Boss Collioan, Arthinre
J. Collie, Geo. K Corsin, Arthor B, Cmnes, Miss Lila 1. Hounaker, Alvin
M, Lothrop, Mi=s Loontine Mockay, Hon. K. E, Proston, W, C Eadston,
Miss lsabells Hanid, Miss Aliee B Sanger, W. A, Shaw, Dr Max West

Juwnunry 22, —Francis B, Ansting Jas. O, Broadhead, Ellwood 1Y, Qub-
borly, Min A, M. Duvis, ChiefEng Jue A Doyle, U7 8 B M., (L
Dunounson, G. 5. Hobls, Capt. 1V H. Kelton, 1508, A, Pre Fridtiof Nan-
eeny (honomry), Hon, Edward Loe Plumb, T. C. Powell, Col. Win. H.
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Powell, U, £ A, Alhwrtus MoCroary, H. I}, Mirick, 5 J. Shives, Ed-
ward A, Wright

Feliry JL—U0l OO L. Allen, U 8 AL M. W. Baldwin, Mie M, 2
Boox, Hon, Chas. A, Boutelle, M. O, Osear Fite Cliffoed, James Fraser,
I B timndin, Edwwnl Graves, Gon, John 1, Hawkins, 175 A Leinder
L. Hawkins, Mrs Mary A, Hopbuen, De David J. FL D (. Kern, Frank
M. Karie, CU F., F. A, Lester, Miss Julla U Lh1|"!.u-|¢3f. Mi= Hurriet A
Laddington, Edgar A. Lynhom, M Mary K. Matthews, Mrs B S Me
Donakly F. W. Pottiyprew, (. K, Warren W. Plieian, J. (L Redwny, F. OGS,
. 7, Rilex, Jamwes Eikgor Smith, Horboet G, Sqoiee, Goorge B Stk
wiithvr, Frank B, Taylor, Matthow Trimble, Those P Woodwand.

MISCELLANEA

The Nowth Amevicon Revigw for Fobroary containe i valuablo drtiole Ly
John Hays Hammomd, from which the followiog iteme of intormt am
nbitrnclod @ From 1887 bo 1855 the Transvmal prodissd galid to the vale
of §158, 700,000, FT4E000,000 of wihich oume from the Witwalerszand s
trice The central part of tiy disteiet, 27 miles of reef, is expected to
Pl S, 000,000,000 of gold, of which two-thirds s o e central -
How of 1L ‘miles; it= ontput for 1566 was §37,000,000, or about 15 juer
ol o that af the entive world, Callfornis produced up to Japuery, 1997,
F1 2R L gold, thrve-fourths being from placems Kimbwrley higs
produced npwards of twelve tope of diamonds, representing o value of
FA00, 000, 00 | the present saol prodsetion bs alaoont 2 500, 000 smts, of
the vdiba of §20, 000, 000, A, W3

Thae Itnjpate and Bralimass of Indid ane breaking down this beerlers of
custe and display ing tn vompetition with the Anglo-Sixon rice thit il
Hanee and bty of tutellect fur which they are distingoished,  Prof,
Jugnitis Chundor Bose, of the Baiversdly of Coaleatis Dos ooeedted s ARt~
i=hnwnt wnd wdmimtion of all Farope by hi= recont pugers ion the Deter
mination of the Indics of Eleetrie Rofraction anil of the Wiave-leogthe
af Eloeteie Hadiation.  The Wighiest honoms of the Tndbs Clivll Sert e ox-
wminations for 186 also fell ton Hindoo, wha vanqudshed inn oem inpel-
lootuwil encounter wany candidates withi disthigabsbed sendetmie careors.
I England Prince Ranjitsiahji hostadcon high aulverstty Looors, bosdies
soraring by th brillianey of his play the very foremost place in the gt
natlonal gune of erjokel.  Several Tndlan barristers bave won thide way
into the higher ranks of the legd peofission in Loodot, an Todiin phi vl
elan wis revently clectd to the stall of ooe of the Londoo hospitaly, and
two highly shicated Indian survovors are working bn British Centenl
Afrien. In dovember the Upiversity of Oxdord confermsd the degree of
Lxaetior of Muosie npien Rdja Svl Soarindr Mohun Tiferre, of Calontta, the
prinvipi] exponcot of the theory of Indinn musde, whis has for 11 TS
devoted his wealth and tadeots to the dovelopmont of oo kmong his
eountrynien.  In this e, howsever, the reelplent of the distinetlon was
unwilling 1o lose onsts, vven tonporariiy, by crossing the oomin, and the
dhrgiree was coffermed in abeentia, ¥ B
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Tie Foptoooumess Cocpen or Leerines ox e Freeems oF Groarariio
Exvinoxstexr 18 Deveuoriso i Civigarioy of tiee Wolln

As supplementary to the genera] synopsis of this Conrmse, pub-
lished in the January oomber of Tre Narmxan Geoonarnmo
Maoazing, the following specinl synopses have been furnished
by the different lectarems:

March 1. The Ef¥feet of froogeaphie Eavivowement in the Lvidopromd of
Chrifizattem in Pechidorie Man, by Hon Ganpisen G Houmasm,

Tlhiecivilirstion of wan ) not ordginate from withing but has over leen
the effoét of geopraphie environend, presing (rom withont.

While eivilization huw been on the whole bopoficied, yot overy ndvanee
hites Ity mecommpantes] by suffering aml death, Man was originnlly sol-
oot o/ natur wod depended on nature for his food wod habition, il
wis even bess prowided then many other animals

The Joy and suffering of the smvage wors |ess than thes of clvilized
man, for enre and responsibility come with avilizaton.

CDiviligation i tiover sulvanoed stesullly. in any eountey or any ame
After remaining stationnry for ages i aflen retrograding, beginniae in
the Chriemt it bow gradually travelsd westwand, save in ite enrly progross
to Clidn dn thie esst and o Fgypl bn the south,

Nenrly three-foarthe oF the erth have alwiys et wnd are now occs-
pied by savages or barbarians gnd nomad meos.  Three-fourthe of the
popalation are civitiasd and occtpy the romalning quirter of the globe

The earliest romning of man am foand in batks of riversand in caves
in Enzland aod Franes, and areaccompaniad by bones of animals, sither
long sines extinet ar now lving in the aretle or torehd sones, showing the
vt aotignity of man, and his mannoer of life wmd implaments of offense
anil defense,

Savape and burberoos nutions obitwin all thekr food from oatare, and,
like many animaly, have no eare or thonght for the morrow; thie oy
oartainty of B lowds to recklesnes and kllvhes

The first tarp o advance seems (o have been made by the mhabitants
of contral A=ty where the peographion] environment fornished indoee-
ment for the e of the nomad, fir lere wae the Bome of the shsep, goat,
nndl horse.  Thoy wore obliged tocune for their Bocki morning wod bt
and in swmmer provide for wintor,  Thns they were treined in wiys on-
known to the speage, and ok the first step towand dvilisstion, Thess
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notads havie never made firther progress; they live the ssme lifo today
i A pabin anid contral Asin that ther have Heod for thitsands aied per-
haps tens of thonsamils of yenrs

The riest step it clvillmtion, jod the first progresave step, was in ooame
tries like Egypt, Mosopotamin, and Chinn, wherm rivems averflow thole
beinks amd Irrignte thi desort, and where (he people were tatughtof notes-
sitv o dig Irrigating Aiches,  The bend yielded lnxuriantly woh with Hitte
fbor, &0 n large popmlation was soot gatlered, aod nen ware Ll bradght
b elose enntaet—for thers ean b no progréssive civilieation without the
Intimuts contaet of man with man:  This contact is innpadsiblo where e
live by homting, or by prsturing cattle, for then obe nun regquites for his
support the same torrtory that will sustidn many eivilizod men,

Tho civiligntion of Feypt and Messpotamia was of & law arder, for there
conld b melther Hlierty of thoaghit nur of setion where there wire only
twi elnsses, mastor and survant.

Unidar the Pajrinrchal wystem the father was the lwadd af the Gmily,
the ehildren were sbject to hin and the property belongdd to him,' A=
the families Increassed, the soccessar of the fathor, the oldest or mosth
powerful san, beoame in like mannes the pateisnh.  We sed these feut-
ures exemplifad in the e of Abriham, who hud sbeilute control over
the 1z of Laue.

Tha contimmance of thilk despatisos and slavery in Babylon led to lexury,
diseny, and the axtinetion of civilised 1ife.

T4 was oot wmtil civilization repehod Groeoe that persomal frendom, witli
liborty. of mind wmd iy, was obtained, and only then was the cot-
meneement of aita, seienos, dnd Leiwe civilisation.

March 8. Nubylewin, by Wnrias Hayes Wann, DD, LI I, of
T'he Inidepevident,

Tt is still nncertiin whether eivilizsation began in the Nile or the
Kuphmtes valley. Babylonian history must now be poshal back a
thoussmd vonrs of more biyond Sangon of Agine, who Beed 53500 B, G
It s genermiyasseried that civilistion most begin in o miver bottom
whivh affords abundant food for a dense popriation and cunpels division
of Inlwie, Recoed of eivilisation beging with writing: all progres befor
It 1s prehistorie. Writing woe indopenduntly invontad in these two vill-
lerr The Nileand Eunphrates valless hau! bnpertant didforonees, thongh
alike in climate and fertility.  The Nile valloy 3= necessible anly s it=
Iower end, protected on the sides by dosert and at the pgpser endl by
catarmete  Thie Euplicntes valloy s ensily nttackml from the north to-
wirds Svrin aml Arinenis, und from the oeed towards Flam, aml Wi
tinbio 80 be overrun by barbarogs hordes.  The cotpposite Eoplirntos sl
Tigrle valloy (iffiees from the Nile valley i Lhe mdaee of it2 floods. The
Tigrie flood comes fiest, and the Aood is not s much welosmed e gaardind
peninst.  Lrrigntion by el is of Snt knportance. Pabvlonln Is o lnpd
of nutarml swaimnps, whore the motttids OF 0ld olties knd tho banks of growt
enmnly ke thus chiof fentum of the lnndscape,  As spon as irriztion osees
all retirms to dosolation,  The valley las mlvaneed more than o hodeed
mellies (nte the Porsian gulf stnee its vt eltios wore Duilt.

ik
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L the Kile valler tho dute polm was firt enitivited, while whest amd
burley cumin probably from the Egplitates region, Vs anelont mong-
menile show gods ndorned with graio sod honored with the plow.  ‘The
tafive feams fndlnded the bafdo, the wild ox, the ass, the sheop, and
the gont, wll domestionted o the earllest tines sod provliding an un-
exptialod haste for lngiplent oivilization,

Thess putaml ndvanitages allowed o dense populstion; ut the danger
of invaion, espocinlly from Elvm, vompeliod the popalation, whish from
the beglhning had had to fight Hons, beoparels, und wild oxen, als @
theht thudr nelghbors.  This developed o mors warlike race than inhabited
Favpr  Harbarie invasions nle @ive o mione composite popslation, wnd
necessltatidd vivil wirs. From the beginning of history we find Baly-
lonbin ittncking Eldm ou the eost wid pesching, 1o thie noeth, gl west, as
far we tie Meditersanoan, Before the eightoenth Egyption dvnssiy
Fevplian lofloence bl bunlly entemsd Asin, whils Babwlonia milsl as
for ae Cypros, and it was Babylonian siltuee whiloh sontrolied Asia Minor
anfl all the eosst, creatid the Assyrian pmnd Hittite people, and thmmgh
these s the Pluenielin trnde give the ool npulss b Grosk divilia-
tioin, '

Mareh 15, syrio, Ly Rev. D Tuowas J. Saamas, of the Cutholic
Umiversaty of Amarion, -

avrin: lod boman inderest ; feom time bamemorial s battheleld ; the
sttt of West Asiatio oonguest and defiat.  The emplires of Exypt and
Ak, The Lamilwrdy of the Ordent.  The forim of sastern s west-
e eivilieations.  The comverging point of fur Eastern teade.  Emporinm
for Othier Meditermneas nations and the fir West.  The Mhoendeian er
Tyre ind Sidon. Colomties.  The plase of wdent Syreid in lettoms, nrt,
anid paolities,

Crogenphiconl frmstion: Rivers; Talle-lands ; The Grept Stappe. Viege-
Latic.

Goological formatinn - Cretaceons linestone of the plafosnx.  Basaltio
peiiks,  Allpvial Jands  Clay soils of the Sleppu

Politieal googmphy: PreEgyption inhabithnts. Egviplinn conguest.
A subjoct. sinte of Assyrin, Babylonia, Porsin,  The inberitance: of the
Gireok gononils of Alexnnder.  Armenion sl Parthinn psters. He
comes [t of Lhe worlif-smpire of ome,  Chied Dieaar wod ort-musengm

of the emplre. The camses of 8 declioe and early conquest by Amb
Inviders.  Infiin and Syrin '

Muarch 22, Tyre aned Silom, by Professar Taowas Davioson, M. A, of
Brooklyn, N. Y.

The Phoanicinns o beuoeli of the Semitis.  The' Semibtle chornoter gl
form of social onion, Boligion. Devotion to indostry and teade,  The
extont of Semlile civilimntion. Homerle Grovee pod the elvilizstion of
Amimcmnon Seinifie,

Thi Semitle chamctor a2 affected by srroondings: by the desart
(Arabw) ;b the fortile lnmd (Boabybontnne, ot ); by mountaing gl sy
(Phoondeians:.  Phomicians anwariike but enlerprising.  Nature of thalr
civilizution, idnstry, and tnude.

i
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Two plinses of Phooleinn eivilisation, meprsentsd b Sidon and Ty
Tu Ll wiest, Wi enn tepee the fopmeer by the deities Poseldon (L «, Nanl-
Sidom | and Atnphiteite (6 e, Aphroditel s the lattor Hernk i ( Melemrth)
aned Palles (6w, Ganlats Athend. The quarml between Poseidon wanl
Pallaz s the Parthenon groap The Glympis sibses

The exfent of tlie Pleeniolan trmde, and 1 et apon the countrios
vigited. They doukle the Cipe of Gomd Hope.. The Phondolan eolo-
nivs, Carthags, ete, and thele dvilisalon: its strength: and wrnkness.
Want of ldealism sl political senme. Pl dungirs of o teroly Indostring
eivilimntion,  Why Carthog ssocambed to Home,

The worlid's detit to Plhonbin, us an esample of fdastrial enterprise,
unrelleved by art, Titerntnre, of seldnce.

March 29, G, by Profissnr Bisoawrs Lo Wit e, LI- I of
(arnel] University.

(Jrusison = how ite pocerpliy explaine it history,

Tew position;  The eutpost of Earope ; thotel roapovied fron i by lis
peminsa e furm, Dot spvoril from connection with it Greek ldeas s
rupresenitative ocvldentsl Ilona,  The contrast of apvidentalism nml orien-
tlism.  Joined to Asiso by a belidgn of istands and by the navigable
Focun. Hente'updn Lo the recoption af oastérn, [dets and motives, hat
sovitred b it cagabilivy of aseimilnting them, The extont and rulure of
pastern infloenee.  Surmoanded by the Mediterranen, benee n distribie-
fug malinm.  Ite primacy in Mediterrnean civilimtion. Relations of
this civilization to modarn Eoropeyn eivillzation. .

s geography,  The frregnlnrity of fts constiine FProahmity of all s
parts to Ul sei.  Aluandanoe of ahelters] boach-harbor.  Absears of
grout rivers.  Contrast with the groat river eivifidatinn nf Feypt and
Mesopotamia. Purtitlon fito districts by monntaine. - Foatiures of moin-
tain ehalns: not mpesable barriers:  Plaine of Tinited sise: thess ¢h-
conrige pariicniarism and a constivasise of the power of Individual
tnltlutive. Plains nsily nocessthle Lo the sed, Conuninication by wea
rather than by land epeoumgod,  Opemesd cutward mathier thun imrward,
motive i unlon lessenel.  Varsty nosfelative loentinn of the plaios prc-
duetive of variety in conditions of 1ife, and henen of syl il politienl
ilone.  Ciroceen mosmie.  The islonds so nameneus s to st i shadn rl ol
political and materinl existone. Extenslon of the anilogy to thoe Athens
of Thumistocles and Perdclos.  Citadals trested s ininmids,

Tt sian pnd the distances hetwoen its poris. HApgreficinl wres.  Dlstuee
Dotween itpertant peents Woittes mod methods of oomumunication:
Rt of dimensions npon the CGrook spuse of proportion and apot s
stimnlation of individoal emerzy.,

Clhmate aan] product.  Temporature and sonteael of seasons.  Outidoor
lifi. Sociability. Dwmocrey,  Interest in athlotice Wil Eflisct an
commerce.  Rainfall and fertility.  Prodoets of soll. Bont townnl oo
e ruthier than agricaltume Urban life and sititode towsrd firmers.

Imporbant sites.  Citioe: Hpoaria, Phetwes, Corintl, Atheos, snd. thelr
peopraphionl charctaristics. Hattlillelds ¢ Murathon, Mantinen, Cheero-
ned, Sabunie Fustal plaoes: 1]iymp[u. Dilphi

Tmpressions of Greck seenary,
4
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Apdl’S.  Rowe, by Bev. Df Alex: Mackas-Bwrrn, of Washilngton,
o 2

The g 3 ie aignificanes o history.  Differentiation from oiber world-
forvies.  Tte positlon, The people whe fanded 1. Envirosment. Mix-
taury of rees. Thoe resaliang (o tormes of charaetor. The oppartunity of
Rome. Clearing the way. The enliogemont of power.  Whit the s
did for Bome,  Whad Botme did for man. Evolotion aod mvolotion:  1is
growth inomtain virtoes. Thevioeof thoese virtees.  Tho virtoo of thoes
vicem  The wings andvlaws of theengle,  The enlminstion of glory.  The
ppliere of inlognes.  Whv the Repabile beemme on Empine, nnd the Em.
pire waned,  Roots mod forgl,.  The Imperind Ciiy 2 e splendor; whiae
et for,  Tlee nplwaval oF new forves.  Hendinastinent,  The turiidnse
over of Foaropse  Fresh fisel. The boarbarion ot the gntes.  Aledimyal
Home, Iis influsnce. 1tz mtlonale. [t weskiness and power,  The e
pakssanie.  Uld fies with now faees. [l wennlog s A sl Rellplon
Teverenimand contempt.  Thi dust=Tieap and gsot-hill,  The city of toduy,
The * hiding of it power.”  What it monne to the schdlar, to the artis,
tothe tmvoler. Uhametoristios.  Thie strenigeth of roins.  The pafimpsest
of history,

April 120 Owabadidapde, by Prol Eowix A Guosveson, of Ambwerst
ool s,

Home, though able to baild op s universal empire, conld oo jonger re-
tain her place as the wiarld's capital nnder eaniditlons existent ab 1 enil
of the thind contury. A chiunge of slie wak nbsolotoly necessary. A niw
worhlcnpitnl muost bee plantod op some spot possessed of foor megnistes -
thy positlonal, tlie strmtegie, the matecinl, widl the sentimentnl,  Former
amiperors lind pereaived this fud, bot the underiaking wis bevond thelr
power.  The o of Constantine i immorialized and his statesmanship
demonstruted ko that be took definite aod decdsive action, Oaly after
simre af dnppointsd eaaminetion did be recogmize the one predminent
site. M Mo ety clicsen by the arl of man bis Been so well cliosen umid so
pormanent.””  The higtory aod infloones, the whole bolng of none other,
e besn po detormined by pliveieal onuses, by environment.  The spot
antt =lpeted, tle city was the ereafion of datore mther than the restilt
of imporind deerve.  In the haods of B environwent it wis o passive dpl
by menus of He onvimonmest an eetive fector. 1 guve etrength to the
etplre miher than derdved strongth from the empire.  Froa 30 (o 184
i owus the queen-cidy of theoworld,  Tharng those tomoliooss nine osn-
turiex, while every other continemtal city was epptured more than onee,
Clonstintinople did pot onee sitecmmb to forvign atinek,

The crowned hair of Home and Indy, it was inevitably the heir of
Athenm aml Gresce.  Hellondsmos, diserting the Tlyvesos and Kophissos,
foand lis foeal cemter on the lanks of the Bosplisrus, and under the name
Bvrantine was distinetly Greck,

Whibn the weirld's Front changsl, Constantitipbe lost for s thioe its oan-
disputed pretminence, Hat s sever descendiod to o lower rande than el
of capitel of anwmwpire. Tunog the st conturies itz political importanoe,
berause of s polidieal possibilitles, hag constantly Ineréased.  Today the

iF
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moet stupandous problem of statecrafd s the nlthmare fate of Constant)-
pople’ i cass of modifoations i the enst, e traelerenes from the
hands of the Olomane involves o reorguaieation nod rendjestment of
Europen intensts po less momentons than resilted from the wars of the
Reformntion o of the Fronel Bevolotlon.  Thore ane Bt e pessilile
solutions of the probleny, pone of them sisfuctory 1o all pod ench di=-
tsteful to some one or soete of the powers most dircetly donosmed.
Between thiese theee tiue is te chooss,

Thier lectire will tromt ne fully s -possible of the many-sided aty, bhul the
eomirnl thomght will b Bt probithesd preopiinuniey wod destiny.

April 18, Vewioe and Gfensa, by Prof. Winraas H Goopvian, of Hhe
Broaklyn Lretitute of Arts and Selcnoes

The Girman précisdon aod the Bymntine caliune o wiestern Eunopse,
The position af Lialy In anslieval history s= aediator for Bymantine influ.
oo in Koarope.  The Halian towns which wore active in this infloenoe,
Preducessgrs of Yol and Genon  The monuments of Getod,  The

‘monminents of Yeuloe, The phioters of Yemnicoo.

Apil 26, dmerin.  Arrangetments not songpliete]
'ﬂ“‘]f Loctwren onidl b dfefivermd on the Colmmbia thesidyr, “:'I'ﬂl';ﬂﬂ'lﬂ“. | 7MY G

erih anlig aiinevasioe Meosduy ofernosus, comusencing Meeroh 2, Eoch leotire anifl
b aecroinganied iy et pua-aliile GTistratione, )
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ERRATA

On page 7, the pamgeaph relating to Franz Jossf Tamd should be
under n-.-[,hnrm-n enb-caption ** Polar Regions.™ |
On ]unﬁ 152, for ‘B, 2 Payne' (DBirector, Oregon State ‘Weather

Burean), resd B S Paygme”

On prage 181, nrtlnlu “The Kinins River," line I, for ' Duvis conndy,’

rendd * Gienry county.”

On puige 312, Tine 39, for * Plate V. read -;tm-_,;n[-
On page 238, articlo ** A Journey in Eenador™ line 15, for “apricots,’

read ‘ngunentes (ulligator-pears).”

Om paage 290, Lickes o, 14, 24, 32, aniil 37, foe * Sverydrup,' read * Sverdrup.”.
On pagn 15, Tine 2 for “eastarly,’ rowl “westerly.'




« FROM FROST TO FLOWERS."

“@he Ghariot. ..
... of e Sun”

SUNSET LINUTED is the Sputhern Pocific's great trom, rouaing thropgh
solid from New CUrleans fo the Pacihe Coost

SUNSET LITUTED Jeaves New Orleaps every Momday and Thursday, at
o o'clock o the morning,

SUNSET LIAUTED covers the 2006 miles to Los Angeles in 55 honrs,

anie] the 2448 o San PFrancksco i 75 hodirs

SUNSET LINITED is vestibuled throughont, steath beated and gas lighited
SUNSET LIRITED hus n ladies” parfor the nll wilth, and o thisd the
lengih of a car, equipped with fine Hheary, esetitoire and writing

materinls,  large eady chairs, el

SUNSET LEVUTED has an equally commodions smoking wnd sending noom

for gentlemen, supplied i 0 sinnlar manner

SUNSET LINUTED has bath rooe, barber shop and  bufiet —luxuries
the toanst will appreciile

SUNSET LITUTED has & enr contniuing seven drawing sooms, which can
bee psed separntely or en swife, each having private Javatory and

toglet {acalilees,

SUNSET LIUTED has a spumpptnowd diser, which poss throopgh with i
mipd dnn-which mieils are served & L oarde

SUNSET LIMITELD js aevompunled by oo tmnld whose serviess are at the
disposition of lady passengers

SUNSET LIMITED tfaversés a 'roiad ohere snow never Falls o] Bleekndes
ol bleooards ane unknown, amd hroigh o pegidn of mirvelons
fiilerest .

SUNSET  LIVUTER =0t your servies. amd any Southern Pacific Agent
will D erlind 1o tell ot all obont b, o i vou whnt to Koow miore,

setid 100 conts thcstnmpk 100 the Geendordl Possengey Agent, omd o
bexutifol boak of 2oz pages, thot will weil youw all aboat e oute

will be sent vou
S. F. B. MORSE,

tieneral Passenger and Tickel Agent,
YEW ORLEAMNS,
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Among the Contents of Forthcoming
Numbers ol

T TN GEOGRATC G

WILL BE THE FOLLOWING:

e

A Winter Voyage through the Straits of Magellan,

By ADMIRAL KW BEADE, U, 5.8

Weather Forecasts and Storm Warnings,

By PROE. WILLIS L. MOORE,
o~ Cobiih o P Weatsen Buseaw
A Summer Voyage to the Arclic,
. BY G, R, PUTNAM:
I ) o .
5" The Siberian Transcontinental Railroad,
5 i’ | BY GENERAL A. W. GREELY,
. | Uiy Stonat Chrhek, U -8 Anuy,
4
i )
- —_—— AN
3 Down the Volga, from Nijni Novgorod to Kazan,
BY PROF, FREDERIC W. TAYLOR, )
'_ I |
W .
a [UND & DRTWHILER, PRINTRAS WANIIVGYON, 1 | .
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