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INTRODUCTION,
THE SOUTHERN COAST OF ALASKA.

The sonthern const of Alsska i2 remarkabile for the pegnlarity
of its general outline, 17w circle o thousand miles in dinmetor
b insoribed on o map of the northern Pacifie with s point in
about lotitide 54% and Tongituide 1457 a8 o menter, s barge part of
it porthern periphery will b found to cofmeide with the south-
e shore of Aluska between IHxon entranee on the st and the
Aljska pendnetln on the west, “On the nosthen port of this
proat const-ednele les the roglon exploral in the summier of 1RO
anid deseribiad 0 the following pos.

Frimn Cross sowmd, ot the northern eod of the great svstem of
il formning sonthenstern Alashon, wistward alomge the bose of
the Fairweather range, the mountsins are excovdinady rugnoed,
and present somwof the finest const soenery in the world,  Thoere
e bt two inlets east of Yakotlat bpy on this shore wideh atinl
fhielter even for sall Bowts  These alo Litogs by and  Drey
by, Ships muy enter Liteya bay, ot eertain stages of the thig,
arpd i w 4afi hnt*}:ﬁr within: 1||.4t tha appronches to Diry |rm
nre b pavienble, Wesl of Yakotnt hay the const (s -.-..l:t'iil:-'
mbospitahle oll the way to Prinee Wilkiao VTR
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A i o compensate for the leck of refige oo vithas? eoid, tlhicie
= in the eomder of thiis ereat streleh of rock-botamd eonst, over 00
miles m extent;, n mmemiteent inlet known ns Yakutut boy, in
which a thousand ships could find safe anchomage: On some
ol msnpa this by is designated g Bade de Monti,™ “Admimliy
Ly ™ and * Bering huy,"” a8 will be seon when its discovers and
history are discasded on another poge,

The southern ehore of Alaska, fora distanee of 200 miles nlong
the bases of the Farrwenther ard S84 Elss ratiges, i@ formed of »
low tabde-laned tintervening bebwoen the mountams aod thi e
Yikutat bay I8 the only bight in this platesu safficlenthy) degp
tor reach the moontain to the northwand.  This bay hias o brod
opming to thesea | the distanes Ietweon 162 oosan capes i twenty
miles. and 1ty extonsion indand’ = aboat the same. s eastorn
shore i@ fringed with low, wooded slands, omong which are
sheltered harhors, sofe from oveey wind that Blows,  Thoy most
uirtesaible of these i= Port Mulermve, ner s enteande on the
viatern side.

The shores of Yakutat bay, on both the cast amd the west, are
low gl dessidy wonded for g distanes of Pwenty-five miles from
the ooean, whire the ftot-hills of the mouniains begin, - At the
hoad of the bay the Tind rises in steep bluffs and forois piletar-
esgue aumntnins, spowsappod the yoar rounls These high-
lnnds, although tealy smountainous in their proportions, aee bt
the foot-hills-of still nobler pplifts immedintely noarthward, The
by extencds theough an opening in the first ranze to the hase of
the white peaks bovond!  This opetiing wis examitiod noeonitury
ago by explorers in senreh of the delnsive © Norkhiwest passase,”
in the hope that it would lead to the lungsonght * Stmat of
Annan "—the drewm of many vovaeers, Tt was surveyed by the
expodition in commpnd of Malngpiog in 1792, amd on account
of his frostentod hopes woas noped ¥ Paorto del Dadengafio,” or
“ DMserchattment bav,” as it has been rendersd. by Enehish
WTIterms.

The wators of Yokntat and Disenchantmest bays are dosg,
wned broken only by ishnds and reofs plong their oastern shores,
A few soundings made in Disenchantment bay within half o
tifle of the tamd shioword o depth of frome 40 th 120 fathoms:. The
awell of the ocean 8 felt up W the viry hewd of the inlet, fndi-
cating, a8 was romarked to ome by Captain U L. Hooper, fhat
there are ne bars or el to break the force of the ineoming
swells,



The Picdmont Plateaw and the Myantains a1

The lowlsmls bordering Yakutat bay on the sonthesst g
oot poset] of pssorted glaclul dobrs,  Muchoof the conntry is low
and swnmnpy, ond s ropiorted B eontain guerois lakelots,
Northwiesst of the bay the platéy 38 higher than towared e
sonthesst, and hos o geneml elevation of about S00 foet at o dis-
tanee of & mile from the shore; but the height increases toward
the interior, where o general elovation of 10U feet is attained
o¥ir large areas. Al of this platenn, exoepting o narrow frings
along the shore, i formed v a grent glacior, belonging to what
i fermed i this paper the Mecdiont type,  There are many
resans for belbeving that the platean sontheast of Yakatat bay
was ol one time covered by o elaeier similar o the omg now ex-
uskinge vun the northwes*

Thie mountains o the northern Tionler of thi seawnrd stretal-
ing tnlle-londs, both southeast amd porthwost of Yakatat Day,
ate abieupt amd present steep sonthword-fcing blufs This
vacnrpnent 18 formed of strotified snmdstones ool shales, and
owes-its omgin to the npheaval of the rocks along o line of frue-
ture,  In other words, it is o gigantic fonlt scarp, The gmvel
wtnl bowlders forming the platean extonding opeanwand have
b secmmualating on a depressed orogmphie ock (or s of
strata mdvisd waw anit by moootem-mpding fovees ), whicky b
uidergone penie mivement inovery meont tmes, a8 s eecondol
by i terrioe on the fult seaep bordering it West of Yakutat
thie geologien] struilore B8 more complex, nnid long miowntain
Apues project into the platform of oo skirting thedeoan: Filling
the vallevs botwesn the mountain spum, thero are many lunm
senward-Hlowing  glactors, iributary 1o the grost Peidmont oo
shiwet.

This birief skiteh of the geogriphy of Yalkotat Loy, toesther
with the accompanying oatline wap of Moaska (plate 25, will] it
i bopeed, adid o ek iog otel gl the following bastorieal sketel
ancl the narmtive of the present expadition.

* This matter will b disenessd o port TV of thiz papor, whoms it s also
shown that Yakoiat ey itsell wiss Frmaetly cccugilisd iy glicial boe
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PREVIOUS EXPLORATIONS IN THE 5T. ELLAR
REGION®

Breaxa, 1741.

The fiest dizmoyery of the southern const of Aleka was mude
by Vitus Boring nnd Aloxel Charikof in the yessels S8 Peter amd
S Paed,in 1741 O July 200f that viar, Beritie suw the moun-
tatne of the mainland, but aewhonsd his vessels nt Kynk island,
R0 il west of Yukutat ey, without touching the centinental
shore, A towering, stiw-clid aamnidt gorthesst of Kyak shod
wies tamed Moot St Flins after the patron saint of the diy,

Ui, 1778,

The next exploror o visit this portion of Alnska was Ciaptain
Jomew Cook. who sailed poast the aitmnee of Yakotat bay on
Muy 4, 1775 Thinking that this wes the bay in which Boring
anchored, e npmod 125 Bering's bav.™ Moot St Ehas wis soon
i the northwest ot n-distanee of 40 Jeamies, but oo attempt was.
e to meastTe 1= h{"iﬂ_li,

L PEnoise, 1780

Yakutat bay, in which we pre specially interestod, was next
soen by the volebeated French nayvigntor, J. F. G de ln Péronse,
in command of the frigntes Lo Bonssole s £ Asteiliche, ondune
a5 Ly,

' chart showing the route Sllowed by La Perouse durivg
thiz portion of his voynee b= teproduced in plate 3. 1o the
splenidid ntlas actonipanying the tnareative of his tavels, the ex-
plorir piotutes the gunint, high-pooped vessels jnwhich b eie-

¥ Fiar ywire cuttphote bibligmplile refinioes tun speee will allow o
thiz pagier, this moader s reforvid to Dall zml BRakers = Froertind Tist of Dawsbis,
puernprhlote, pagurs in seriads, fomrrmabs sl ofhwiy tHII:Ih‘.tlil.ml- og A lgielea anid
aljneont rophans ;™ in Taville Coist bt s Ovuista wad Todols ol Aluston |
wevomil csorkon, UL =0 Coonst el Gesodetie ."':l'l'.l.'Tl'l'_lr. “’.ilElli:l‘.l.;;‘_'rm. 15M0; -l_iﬂ*

e E20-3T0,
{ Vavagn o I Pdeoss satonr do oomde. Foor volz, 4% and atles

Tarie, 1707 wob 2 pp. L= LT,
Lad)



The eavlient Erplorations 50

cimnnvigited the globe, Thete Fronch frigntes weros the find
to ernnisie off Yakotat hav. The last vessol to navipgnte thisea
winbiers Wik thee Tinited Stetes rovonoe stesvner Cliress, whieh thok
onr fible ex ploring party on board in Septembor, 1550, and then
steanual northward to the wo-ehiffs ot the head of Disenchang-
ment bav, Ho faras 1 am awnre, the Cieeen 5 tho only vesezel
that has fonted on the waters of thot inlét north of Hambke
landd,  One bumnidesd yonrs Dins mde & ovolution in naval
arelitectire, but bas lelt this portion of the Alsska coast still
e plorel.

Lin Péromse satlod northiwand fronn the Sandwich tsbamls, s
firat mnw' lnnd, which provid to he o portion of the S Elins
ratan, on June 2 AL fivet the shove was obietirid by fiyg,
wlich, n= stated in the narrative of the vovaee, “sadidimly dis-
appearing, all ot onee disolose] 1o us a long choain of pooniamns
covoered with =now, which, if the woeathor hol been clear, wo
wotlid have been able to have soon thicty leagmes fiether off,
Wi dhimmoversd Bering's Mount Saint Elins, the suwmmit of which
sppreed ahove e clonidl="

The first view of the Lol B deserlned as ot awakenine the
fevhings of jov which usunlly aceompoany the Grst view of an
undcnown sham aflor a longe vovage. To quote the navigstors
WL Winr s

=These immonse hwaps of =wow, which eoverml o haren land withoat
trees, wens fir fTome agreeahle 't onr vicw.  The umiiitalos ajip=ared a
liethe nitistie fivin thi seoy whilich beoke ngeiinst a0 bobld ood fovel T,
elevated uboat n bpwlred wnd Ay or twe inndedd Bgborae.  This biack
rock, wlthaly appesre] ws i enlelned Iy fire, destitute of 2]l verdums, forms
o wtriliige contest o the whitenes of the siow, which wis pereoptille
1-|1114_IT',:F|1 tho olomds ; 0t sprvod as the base o u loeg ridge of mouantains,
which appeared] to steoticls A lengovs Tromn st o west, AL flesd wes
thnmeht immielves vory noe it Vue stmmit of Lhie mountains appoidod o
e Jundl il anir hvoarks, amd the smow enst forth 5, brdghitoess oolmibatod - 1o
docelvy oyes pil peeastomied 1o §; bat o proportion e we sif vl we
peerreived] Sn feomtoof the high groamd Willocks osvoned with troes which
Wit tonk for sbanle™

Aftor sope delay, on account of fogey weather, an offieor was
1|E-!-[Itl.'[l:Ill.'Ll ti the ili!ll'l}' iligonvered lnml - hut on nﬁ.unli“g it pis-
ported that there was oo snitable anchormae to be found, Tt is
diffiondt at this time o understand the senson far this ailverst
riport, nnlezs o landing was attompted on the westisn - sile of
Yakutut bay, whore thore ar v harlves,



AN I ﬂum'.ﬂ'f--nﬁ:r‘rr-rﬂi.f.l'rm by Miune N Eljos,

Thi name * Baie de Monti ™ was given 1o the jnlet o honor
of De Mont, the officer who finst landsl.  The location of this
haw, ns diseribod in the nareative amd indiested on the magp
nenompanying the report of the vovage, shows that it eorresponids
with the Yakutat by of modern mops,

Uibservations made at thie time by M. Dasalit, the astronomor
ol the expedition, determingd the clevntion of Mount St Kline
tor Dy 1,050 ot Consddering the tolfe as equivalent o BG5S
Fnetish feet, this menstiremoent places the elevation of the moun-
tain nt 12000 fost, What tiothol wns used in miaking this
mensurEnent B et recorded, and we have therefore no wieuns=
of doctding tho degres of confidenee to bo placed mit

After filing to find an anchomege ol Yakatnt bay, Lo Péronse
aailed estwand, and on June 20 discovered another buy, which hy
supposed to he the inlet named * Bering's bay ™ by Captain ok,
It will be remembered that Uook’s “ Boring's bay ™ i Yaluiag
bay as now konown, It i< ovident that the Fronch navigator
maddo an error in biz identifieation, ae the nlot destgnated ne
hﬂﬁﬂg‘ﬂ vy on by ehart portiaponds with that now known as
Diey bay. On the maps refernsd to, n stream s reprosentnd ns
emplying into the hewd of this bay and rising o long distance
aorthwand : this i ovidently Alsek river, the cxistonce of which
was for o long time doubted, but hos recently beon established
bewond all guestion.

Finiling it impossible to anter Dry hay, Lo Peronss continned
enitward anil disooversd Lituya by, as now known, but which
b namesd “ Port dis Franepie”  Hore his ships anchorod, after
pxpetencing aroat difffioulty in entering the harbor, sd remained
for tnany days, during which teade wos earried onowith the Lo
diane, while survevs were miade of the adjaoeit shores

thxox, 1787.%

Althongh the actual diseovery of Yalkutat bay i to be eredited
to the Freneh, the first exploration of its shores was made by an
Biedials enptain.  On May 23, 1757, Captain George Dixon an-
chored s vessol, the Queen Charlolte, within the sholter of ita
gofthesstorn eape, aml, in honor of Constanve Joho Thippe,
Lol Mulgrave, named the lavon there diseovered * Part Mul-

"l Viovame aropmd Dl Waorkl s bat gwore  prtioulaely s By Northe-
wisel, Coutst of Averion,  Tyrfoemed in ITRS-AT80, in the Kiag oo mnil
tviep hmidotty - Clagtaing Portloek il Do @ 4%, Loaplon, 1780,
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-E-rrfy Fnglish f:ltpfnmﬁnm. il
grave.” The harbir is deseribed in the nueeative of Dizons
vovrie ng being Y entirely surrounded by low, Hat flands, where
seareuty any snow oould be seen, il well sheltored from any
witils whitever”

The voyngi of the Queen Chaelotte was ot ninde for this paae
poviie of i'l'l-l'h"nl_-rillg goograpdie knowladge, ot with o commercii)
obfect. - T'mde was at onee apened with the notives, ot pemilted
lese fuvombly than was desived, ps only sixtesn seasntter skins
andd i few Jiss valuabde fars were seoarod.

U the chart aecompanying the narmative of Dixon's voyage
the inlet now known as Yokutat bay s numed “Admiralty hay,"

A survey uf the adjpoent shiores and inlets wis ele, and the
stronomical position of the anchorage wis apprroaimately de
terminisd. The tuagp pesulting from these survoss, the first ever
tiade of any portion of Yakuotut Tav, s feprodomsd on o redueed
seado ns plate 4

At the time of Dixon’s voyage, the mhabitants  nombered
about seventy, inclading men, women, and children, and were
thines ilessorilied :

“ Thiy am of about middke sise, thele Hmbe atealebil ond wiell shipei),
tmat, like the rest of the inhabitants we have seom om the oowest, am poe
thenlurly Ll of palnting thelr Gees with o sardete of colors, so that 1 s
not any ousy matler to desver teir reid coiplexion.”

An pmnsng tostanee s narmted of inducine o womaom 1o wissh
hier e, whon it was discovered that—

= Hor vosntenance Tual all the chiseefil glow of 'on English allk piusidel
aml the healihy red which fushed ber chooks wiss oven hemiitifuliy n:|-1;|.
trsted with the whiteses of lee geek; D eves wirne blask and spark-
gt | her éyehniws tho s solore, sand ost besutifally arehesd's hos
firehical o resnarkably cloar that the transprent veins wiere soen pivsn-
ering wven o thelr mintest branelus—o slior, shie was whiat weonhld b
veckonold as handsmme oven in Eogland,  The symtidey of her footures,
huwever, wus rerned, 62 bt it Ahe eoes of ber English admirer, by the
hidthist Oof wouring o lubik To the 8fi of Dier Tower lip”

During our recint, visit o Port Muoleeavo we did not find the
pative women pswering to the glowing deseription of the voy-
ager who discoversd the harbor; but this may be owing to the
furt that we did not privail upon any of thew to wash their
faes,

O arbher diserepancy wust e notes] betwaen: tho reenpds of
Dixons vovage ahd my own observations, made ane liandned

Hie-Naw. Cimas St voL ITT, i,



G2 L ffimﬂﬂﬂf—E:quil'ﬂh.ln bih Momihd St Elias,

vours later,  T'he houses of the patives are disoribed in the nars
rative just cited as—

“ e et wrebohiad booveds thint i geimsilily Tl dibivedvsl = o few grolis
winek 1m the groand, withont osdee or pegalireity, reerossed pud povernsd
with s bepnds,  * % % qijite insaflielent e Boeg oot the snow gml
1Ry

While this desoription: wonld apply to the temporary 2helters
now, taed by the Yakotst Indmns when on their summaer bt
Ig anel Hshing expoditions, it by no means desoribes the honses
itk whiieh they poss the winter,  Tiese are linge and sulstantinlly
baiht of planks hewn frome sprace tese, sl i some instaios
auppairbed feom the instile by fonr hogs posts, earved and paintiil
Ly rspresend protosqgine fgured, 1o the vonter of the poud there
= lorge opening through which the smoke esenpes from the
fire kindled dn an open apaoe in the Hoor,  But fow of the
Iidimn villages of Alssks, exeepting pethaps the homes  of
the Thiinkets i the Alexandran srebiipelngo, ave hettear boilt or
miore comfortnhile than those st Port Malgrave,

O tho map of Port Mulgmve alpeady refermed o, = Point
Turmer " amd # Point/ Unreew " appear,  The former was named for
the sedoned oate of the Qeeen Chnrlotte, who was the firet of her
offivers tis laned 5 Al secand e was probalily desigood to bodoe
anpther affioer of the expodition, but of this T am not posttive,

Dhogonas, 17884

In 1985, anothor teading vessol, the ship Feldgenin, i oome-
mancl of Captain Doaglas, visited the southern shore of Alaska
and anchored in Yakutat bay ; bhut no spocial aceonnd of the
connitey o the inhabitants is recordid 0 the narmtive of the
PRV,

Marasmxa, 178

About o hundreed venrs weo the interest folt by the maritime
mitions of Earope inoo * Northwest passage,” connedting the

* Vovage of U Sphdgenin ; Captain Dooglos s fn Vievnpees goale b the
it LTRE-1780 frum China jo the Northwest Cosst of Améirien, . John
M, 4%, Lanidom, [ THKM

f Ristordom chisl wligse hselio pur lue goletas Sutil v Mexhonns en ol afio e
|72 yarn rocimdner of vbrecho do. Focee: con oim introdmicion en i s
dhib arotiicla de bie expraliviones oxmmutadas antecormente por los Fepafiolis
wn tmen dol - poso dol porveste de o Andeion TPor Do THonbste Alols
Gnliann].  Madeid, 1502 [woovmpanted by an atls=], Ppo OXTOX X
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Diseovary of Diwneliontment  Hiy. £

northern Atlantic with the northern Paciiic, was revivd by the
rifwewnl of the disvussion as to the putheotivity of Maldonado's
rupotted discovery of the ®Stenit of Anpan™  The westorn w-
tranoe G this stenit wos sujipised to be about in the position Gf
Yaloutat bay.  Spain, in perticalar; after three handeod venes of
exploration and  dissovery in all parts of the worlil, was still
anxinue to extend hor vonguests, and, if possihli, to disoover th
long-snught “ Northwest passage.” Two of her ships, the fes
enfiiertin mod Ateevniel, wore then at Acapuleo, in eomrmmand of Do
Alejandro Malasping, who was engagod in o vovage of discovery.

Malasping, like Columbus, was & native of Taly in the service
of Spain,  Oriders wors sent to him o cruise D it it
the truth of Maldonade's report.  The narstive of this voyage
= supposed to have heon writton by Dan Dionisio Aol Gualisne,
but his name does nob appear on the tithe page. St wone
purions 18 the faor that Malaspina’s name 8 omitted from the
nareative of his own vovaee, (e s return to Spain, he was
thrown inte prison, oo acconnt, of court intrigues, and his dis-
POVETTeS Were suppiressorl for many vears,

Malusping loft Avapuleo on the fisst of May, 1791, and teached
thee vicinity of the present site of Sitka on June 25, Two davs
lnter, Mount Fairweather, or ® Monte Buaun-ticmpo,” as it s
desighnted on Spanish maps, was gighted.  Continuing north-
westwind, the entranee 6 Yakitat bay was resehed.  The opes-
ing throush the first mnee of mountains at it lead seemed (o
correspund. o Maldonade's description of the entinee to the
meythiaeal * Steait of Annan,™

The eastern shore of Yakutat bay, ealled “Admimlty bay " on
the Spanial churt, was explored, and an exenrsion wos mnde in
Dot it Disemehatment by ws fir as Hoenke island. = Thaen-
vlusntmond Im_‘l-'.,"'il.!- the e Apemre ol meklern Fh“l‘hﬁlm
nutived * Desenuafio bay ™ by Malasping, as proviously stated, in
allusion to the frustmtion ol his Dicspaies oy vt fiibing o passagn
leaiding to. the Atlantie, Expluomtions in Haenechantniemt |r|1..:."'
wirey cheeked hy-dee, which deseonded feorn the poetly aoed 610
all of the inlets north of Haondeo islamd.  This i Indieatid v the
map forming plate 7 (page 68 ), whioh & roproduced G the atlas
gecompanyine the narrntive of Madaspinns vovage,  Spevind inter-
vt ttaches to thismap for the mason that bv eomparing it with
that formine plate 8 (page 75, made 1K vears Inter, the retreat



i L G, Hlmﬂ:h'—l:.'.rpn'fii‘iﬂu fei Menut -HI_‘L Elias,

of the plncters during thet interval can b determined® At the
tisie of Malaspina s cxprsdition, the TTabbaed and Daltion glaciers
woro unted, and woere probably also joined by some of the
neighhoring glaciers which do not now seach tide-woter; the
whole firming # contuent fee stropny which pecapiod all of
Disenchantment bpy northeast of Hnenke island, |

A portion of the goneral map of the const of sonthiern Aluska,
showing the route followed by the Pescadierta and the dbrerida,
andd depicting the topography of the adjscent shares, has been
eeprodueed dn plate 5, It will be notiesd that on this niag
LAty hay i= ealled © P des Fruncads," while Dry bay is desig-
el ns * Bering’s bay.”  Theso and other bomes wore adopted
from the mops of L Peronse. A map of * Badiia de Mootd,”™ from
Mulnspina’s report, & reprofuesd o plate 6.

Apextenct from Gislinno's seoount of Malasping’s diseoveries
i Yakutst sl Disenchantment baysy tenshbitod by Bolert
Stuin, of the UL 5, Geologien] Survey, is here insertod, in ondir
that thie rendur miay be alile e form an independent judgment
of the value of the evidenoe just referred to ns bearing on the
retrent of the glieiers

#An observatory was sstablishoed on shione, gl some absolnte altitodes
wirte taken ln onler to farnlal a basis S the rockoning of the watches ;
bt bl grent conoourse of Tnddans, thike Buportusity wol thiovisbooss,
minddie it pavesssry to trunefer all the imstroments o boand, BE Che latl-
bronkie wis ddetermiloed, the watelus wore megrthntes], the wimnler of sl
thisee tusde Ty tie sinipls pondnliom wos obsorved, and the beright of
Mot 2t Flas wos nemsins], beling 8,970 vaeme (17,5847 Gt ] alsve wea-
Lawed, I']_-u- laegiurbyes Trdnage rened v, Pt Ty st o July 2 with the comutnmtulioe
af e ﬂ:l,.]:-ﬂl:ll'l.l-hﬂ. i otvler 1o soeonmolieg e l'hlil'llt'l preosnrised by the
openinz. sinablar to thet degbctind by Feerrir Maldomsto i his yovages bt
thes Sinnll firoe of the tide mitdoed at the entrios, and the intloations of
the natives, made it plain not only that tho desared  peuessuns did oot oxist
thierwr, bt thiied e extenit of the chimpel was very phion | whiels was also
renicdoroil evident Dy tho perpeetin] st eovering the noe wiest shone,
T laonehe: amchored (here, having ponetmtm] into the channnl with
great diffienite, the aan bising ologee] by the Boating musses of snow
thov mvasned a biasie, nuude wonie markes, githemnsd vamoos obgocis oo
wiopen five the natarnlists, and, baving remchesd thee e GF peerpetund frosn,

1 wtiet b e e, Bowerir, 1hat the mespe, plate 818 et oo
dlotadlin] witrvoows ; the peirtion refirepsd o wins sKetelvsl from o Few stations
only and i mmneh genembiosd.

b, e XOITV-UOXVL
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Maluspiv's Mivtwnereinend ol Nt Eltux. ﬂ;—.

roturisd fothe bay whond they hod ancloeml. [*] | They them obssreesd thn
tabitmde o bo 505 50 507, and =ix srimmihe of the sun, which gye the
varn b of Ll swesdlis s 5207 407 Hefoore beaviog thit aophiomes thie oo
imdandet biarfed & botthe with reomsd of the eootinoieainee aml josession
taken in the name of the Kime  They oalbad the harber Dessiguesfio, tha
oxpueimlogy Bahio oo lis Bapons, g the tslawd Do e interlor Haenbe, in
muwrnory 'of 1) Taideo Tlaenlon, bvtaadst wnd natorulist of e excpedibiom.
€ the thind day they sot out ot thelr yoymme to Mulgmve, whene they
arrivis] din tho i, afer recuberig b il s t=lmpycds psrth
of 1har port and mappdng o™

Following the portion of the aareitve above guotasd, thioen is
anomocount of the nokives; contathing moch  inforuation of
inferest to cthmologists, but which it = ot necessary o follow
in o geogrnphio report. Cn July & the corvettes aniled wist-
waard, and made o reconnoisspnes as far as Montegue isluond,
Réturming eastward, they again sightinl Mount 5t Kliag on
July 22

*Om the =th they wene fhiree bondies west of the vupes swhies termimate
in Berhiog bay [ Iy bay]; the moundain of thot mose belngr aboit fivo
lesirties elbsstand Tromn the comst dnd fsing GRS vam= [14,722 fiut] nhiove
the segbdevol, amd in Batitode 56° 0 427 pnul Tongeitoide 22 4% feonn Tt

Mulemive," .

Mlount Boring does not appenr on any map that T have seen,
Which of the mumerous high peaks in the vicinity of Dry lay
ghondid De dasigripted by that e seaniue o be datersninel,

In s recond of the astronoaidend work of Maleapina’s expeili-
tond there are sopme fntensting ahservations o the position
and elovation of Mount St Eliss, o translation of which, by 3Mr,
Sfuin, is oo givied:

= Trrber Wotngrtendie off Miilgrave west of Cadie, LEF 9497 12 Oy the s
dany, the S0l of June [ ETUE ], a0 the obwervatory of Mulenave, at th, 304 in
the worping the trae pliitnde of the sun wis olseryvisd 0 bie 1689 147 9007,
sl s Enelivation bk 5% 007 3007 2 fle Bodbathe 50" 34 20, the trogn
iceltouth of the sno Oroon worth 't st wene cOnelodied] G b 517 4537 027,
Bot baving messured oo the maiw occasdon wich e thepdoliie 1107 5
frven the snm's vertieal o the vertlos] of Moont =t EHus the ditfermes
Petvivesin Tl two ipeantithox b= the astrotosnle axdmnbh. Himw frony

" l.lli.* et ol Lhves tunp o] coet of h.ui;.:m. Isbinil.—1. 1. K.

b Metnoriis: solme s aliservaciones astronombeas Twclhise por les nnve-
garibis Fajafolos ¢n distintos lgres del globe; Por Doy Josel Faprl pemn
v tulle.  Madrid, em ln Dogrento real, Ao de 150 2 vols, g 85 vol.
1, prpe SN,
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U wlsspremtory of Mulrrave, subl resintabn e 3880500 WoadEnnee
of B miblos, desdioed by mesnzof moosd olsereations from tho endy of a
sulficlent bese, A uncdtant wis genl G mespane e aighe of opgerenl
altitaede of the moanteln, 22 857 7, anil alloowdtng for Werostrinl rofration,
which B epe-tinth of the distanee of 551 mikes, the true altinede wes
fosaned 1o b 1072007 10 5wl s et fom mbsvie mes-lve] wis coneladimd
by b 700 tookies [ 1780 foi ], witnl thie Mgl of 1he taggent 1 the i
som, 102 miles, pllowance beimg nde fior the inereswe doe T torreatrial
refraithn * = %

“ Lastly, with the rhuamib, or asteonomice aeimuth, and tho disinee fron
the olwervatory of Maolzmye to Mamnt =1 Elles, it s admertalne ! that
thiat sisnntnbin s 437 155 1o the poeth il 1% 0° to e wost; whenos Ds
letitade s fogned b T 00 177 BT aod = Jongitode 15490537 107" we=t of
il

Taking the Iutl;ﬁl e of Caddlz as 6% 100 07" W, (San Sehnstinn
Light-house), the longitde of St Elias from this deteriinatinn
wonld be 1407 52° 177 W.

Yaxoouven, P

The next vessels to visit Yakutot by affor Malaspinn's vovege,
wo finr e known, were the Disurery ond  Chethim, dnder oot
mand of Coptidn Ceorge Vanmuver,  This vovagze inctossed
ki lodge of the geographiy of southorn Alaskns wmors than sny
that pieoeuded it, sl wes also of greatur imporfance than any
singlo expedition of later date to that region. The Test nups of
southern Alnska published at the present day am based lnrgely
ol the sarveys of Vancouver,

The Disooecry, ander the fmediate command of Vaneouver,
and the Chatham, in charge of Peter Pugel, orifsed castward
along the southern coast of Alssko in 1724, The Dissvery passed
the entrance to' Yakutat bay without stopplng, but the Chatham
anehored theee, and oportant sufvevs wiro enrflod on ander
Mupet's dircetions.

On'June 28, the Dissieery was in the vicimity of Tex hoy, whers
the ahiore oF the ocoan seomed to b composod of solid fee,  Fast-
wird from ey bay the const s deseribwed as * hordered by T
[aned=s vising with o grudual and uniform aseont to the foot-hills
of lofty mountnins, whosg summite are but the base from 1.1|_'|ﬁr||
Mount 8. Ellas towers nugmilicontly into the regions of per

*A Voyage of IMseovery to the Northern Pacifle 'Ovean aid sipoie
tha Woekl, 1700-5 ;. qew edlithon, ® vols, Tamadong 1801 The dtations
whioh fiollimw are from val, 5, g =07,
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Pugit’s Crisine and Disrovaries, 67

poetial frsl” A Low projecting point on the westorn slide of the
entennee W Yakutat oy was naoed “ Point Manby"  The eoast
bewomd this towand the noerthenst beoarag less wooded, and seeued
v peochaeo only o browimish vigetntion, which farther eastwitd
antirply disnppeared.  The conntry was then baee and conpeised
af loose stones.  The narentive contains pn inleresting  aoeonnt
of thie gramd st soenery from St Hlins to the eastern ond of
the Fairweather mnge; hut this doesnot at prosent elado atfen-
tion.

While the ©heathon continmsd her crstiee vastwand, Puget as-
comdod Yokutud bay neardy to its hedlel, amd also navigatid some
of the chinvinels btweoon the Blands slong its castern shore. A
e om the enstorn sdile; where the bay ponetmtes the first fmnge
of fownt=-hille; was noned © Point Latouehe =™ bt the sanie lamnd=
mark had proviovsty been designated © Pao de In Esposionm
by Mnlhspina:  The bay ot the head of the indet, which Milas-
piad bad named © Desapgaiio,” was naaoed = Digges soand,”
after one of the officves of the Chothan,  Boats were sent toex-
plove this dnket, bt found it * dlosed from side to side by o firm,
eomipiet body of foe, hevond which, to the baek of tho fee, @ small
inlot appesrod fo exctind No 555 KL aliont s longue ™

Thestt obmervations eunfiom those mude by Malasping fnd in-
divited ou the chiart roproduced on plate 7, where the jes frond
I8 representod w8 reanching as foe sonth a5 Haenke island,

The ovidenece furnished by Malssping and Vaocouver as 1o
the formor extent of the glaviers ot the hewd of Yakotut by ix
in hinnuony with abseryvations made by Vancouyer's party i Tov
stenit and Cross soundd  Early in Julv, 1704, these strudts wors
foud 1o bee hiavily encumbered with floating jee. At the pres-
ent tire hot Titleioeis met with in that neglon.  Om Vaneoaver's
chuirts there is no indication that he was awire of the existence
of Cilarior by, althongly vne of his Oificers, i navieating Toy
Atrail, passed is fmedinte entrunee.  These miords, nhthingh
somewhat indefinite and of nogative charuoter, indiente that the
fielils of Noating 100 st the moath of Glacier bay were mineh niope
extensive w hundeed years ago than o present; bat they do ot
show where the glaciers of that region formerly terminated.

After the return of the C'hathen's bosts Trom the X plortion of

* Vanooover's Voyage, vol. &, p. 350,
P Ibbl., pis 4ET4,
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Disenchantment bay, sn exploestion of the enstern shore of
Yakutat bay was made.  The following extmet indicates the
charer of worle done there:

= Drigmaoe” mouned - [Tseoluantment iy ] was the only plare m tho bay
thist rreseaitin] e Dot prosgioet of any futerdor navigntion, gl this was
meovsarily wery Todtisd by the olosr conoected  ronge of oty mowy
mmimtalse that stretehod along the cosst ot o great distanoe frotn the sei-
dhlie  Mr, Pugsot’s atteption wis next direoted o the operibng inthe low
Tand, Bt e the wind was yarinhle aod adverss to the prozoess of the
vesl, o boat was amnln despantadleod to rontinge the nvpstlgtbon of Phise
hygres, whilch wro dotupaet from Pt Laloocle anod were thion froe [P
. This opwming wae foated o b Gormed by an Blamd abouat twponiles
Tritigg,-bor & dlbreethon S M0 K aml X, 50° W mod abwart & mile beosd, By
al thet Hestanoe of st hall o milbs from the oaodnlasd,  Opposite o B
scrrrth povet of this, wanmed foe Me. Paget Ksaor's Daasay, s Elenmors gove,
which Is the eustern extreinity of Beering's | Yokutat] bay, fn itdtude S0*
447, Toaggitinde 2207 517 Kakehe's isdund wilmits of w0 oavigalilis possege all
round it, ot thene fs an islet sitoated between it and the madnliod oo s
pesrbbusist shilas, FFromil Fligtit ey cove this post tilies o direction S 30 W,
alsout six poibes to tha st pirkut of o vlunne] lesding fo Che sonthwest
betwenm the cmtinemt amd soooe =amls that He o 0 This Wwae am-
shibeere] tos Jomed plotegg thie abuarss of Ll mondobamd o Point Molgeve, and
i Al ovent of it provipg navigable, the exasmingthon of (he bay wonkd
ave been vomplete, ainl the vessel brittght fo our appéiited place of
bt g, wlilch wos i censd L bits mis Virry Eriml o kst v,

In enlesvoring to reachi Pord Mulgrmve by o ¢hannel leading
bitwesn the fslands on the enidorn dide of the boy and tho thiiki -
L], the Chetherm errotinided, aml wos gotten ot with considern-
e diffionlty.  Many obsorentions coneerning the geogragilsy sl
thie natives are recorded i the momitive of this explortion.

Brionmg 180G "

The pext secount b of explormtions aound Yakotat bay that

* Narratiee of o Yoy ronnd tie Worbd, parfiriosd in tlee #hip Solphine
duritg the venrs 160615425 b Caplaln Sir Edwand Bolelier: 2 vole, 87,
Faspdom, 1545,

1 A fart wpes hallt by dhae Hrusdmna, i L70G, o the steigs of Boed sapamsmting
P i Month feodn Che Oovin, sl wins colomieed by eonyiits oo Rossio.
In 18, ol of the sttleewene Eilled amd the fort ez destrowed by the
Yakutut Tnetinns S evimplite was this niascore that no detallod asornt
af it his évor wppeered,  (Alsskn amd it Resoasees, by W H. Dall, 18550,
pope G, 3T, W)
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Tee Cliffa ot ey Bay. (3

b cogpe to hand i@ by Sir Edward Belcher, who visitad that
coast in Her Mojests 3 ship Swlpdine in 1837,

I thie vnrmative of thils vovugn, o belol acitonnt T given of thi
uew bty st Tey bay, which are statod to have o height of fbout
thirey feot nnd to present the appenrnei ol veinoed macble:. Whers
the oe was exposed to the sen it was exeavated 1nto nlooves and
archways, reenlling to the nareator's wpind the Chalk ofiffs of
England,  * Polmt Rion,"” as taned by Vaseonvor, was nol roe-
ogiznl, sl the inference seomes by bicthiag it was formed of e
antl wis disolved away between the visits of Vanconver and
Balelier,

Acvionpanying the naremtive of Beleher's vavage i an ilustm-
tiom showing Mount St Elins a= it appents from the sea ooare Loy
hay, which represents the motntain more necarately than sonme
simtlar pletures polilished more rocently,

The Silphur apchorad in Port Mulgrave: but no seconnt s
given of the cloometer of the surrownding coontry

Tinpskaor, 1850#

Tebhenkof's notes, which are often roferred to by writers on
Alaska, consist prineipnlly of compilations from reperts of Kus-
sinn tradirs, which were intendid to secompany smd explain an
atlng of the shores of porthwestorn Amerion, published fn 1852
in St, Petershurge and in Sitka.

Map number 7 of the athes rgpresents the southern const of
Alnskyn from . Lituva by westward 1o ey bay.,  On the s
shoot there 38 o more dotoiled chart of the Elands along the
eastern bonder of Yakutat hoy.

The height of St. Elins is given as 17000 foet; its powition,
latitude 81° 2 67 amd longitude 1407 47, distant 50 miles from
the sen.t [t isstated that in 1839 the mountain * bemn ot times
to =mioke through o crater on its sonthesstern slope.”™ At the
vinnie of s esrthquinke st Sitke (18477 3t i andd to have cmdited
Humes and pshes,

* Athas of thie Northwest Const of Amerion from Bering stemit 4o Clagu
CorrTonides fined thie Xlettian Islunds [otes] @ 22, SL Petesshare: 1552, With
idiex und hydrogrephio abwervations @ 85, 5 Petersbining, I8

tin a fut-note o pegee 53 1 5 stated that Captoain Yesilef, in the ship
Ckr il { Diweseer i), asivortalned the height of Moont Fairwtesther 1o be
L300 fept.

M=MNar, Geon, Mas vk, L1 faa],
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It will T seenn from the aeoound of the exploration earriod on
Inst swmaneer that Miunt St Elias i3 coniposind of stratifiod rocks,
with no indieation of voleanie origin g and thase reports of sraps
fiom poat conseguently be constdered ermanons.

The low conntry between: Mount 3t Elias and the son 18 die
i bl by Tehonkof ns a tunden voverod with forests and gooss;
“ throuaty ernels i the gravelly soll, iee cottld be soen heneatly.”
More meeent konwlodge showsthint thiz stutement also b orrone-
otts,  Tlie adjaeent oeomn b= =tated tis bee shindlove, with shelving
Ficrbtartnn = S0 & -Iﬂﬁtﬂﬂl'-l" ol hall = V=g, 1 fivie Lo twelve fnﬂul-m.!l Wit
abtuinsl, il st two miles from bl thirty to oty fathous (of
dyedy foet ),

Tl Piaplung pocks are éald to huve Deen diseovennd oy 1754
by the Spovish cuptiadn Artvigs. They wiere nlso seen I 1794 hy
the Belmmsian Talin, in theslip O, and nomed after his vessel:
Mg observations are interesting: and  Indicate that possibly
there sy bo submerged momines in the region where these
rovks nre reportod to exist,

Many other abseryativnes are rioordind concerming the wonn-
taitee and the bays fn the viciaity of Yakutat. Whils of intorest
to vz bion and to peographion, these have no innediate cone
neetion with the region explored during the recent expuadition.

Ustren Stares Uoast axn Grovenic Susvey, 1574.% 18shd

Thie surveys carried oncin 1574 by the Unitor] Sdates Const
Survey on the shores of Alnskn embmead the region about
Yakutat by,  They were conducted by W, H. Dall niil Micrens
Baker.  Bosiles the survey of the dodest=ling, detenminntions wers
il of the hedghts and positions of several mouotin peaks
bbwein Glueder bay mnd Cook inlet.  DPall’s wecount of this
garvey contains oo brief sleteh of previeus explorations sad o
sipinary of the measurements of the higher ponks of the resion,
This materinl bos boen nsed on another pogo in o diseussing the
heieht of Mount 5t, Elins.

Beside= the pesermphic dutn gathersad by the Unitdd States
Comast Buryves, oy olservations wors misde o geology and on
Ui glwciers of thae pegion about Yakuiat bay sond Mount St
Eligs, Exception st be taken, in' the light of more mecvnt

* Appenetis N 10 Teeport of the S perintendent of the I8 {.m'lni Hir-
vory [ thie v 157050 Washington, 1538, pp. TaT—18p.
f Pocith; I.-ml-]; Pibot, Mlmski, pare 15 W lhhlmpl.u-n I=E0, g 212



[rimeovery of the Maloeping Gifurier. 7]

exploritions, w some of the convlusions reacliod in this contive-
Hlm an will appear in the ehuper divoted o gealogy and glalrs,

A deseription of the SL Ellas eegion in the Pacifie Conat Pilod
supplements the paper-in the dosst survey report for 18750 This
i n e havistive sorpdlation from all dvailable sotros of Infore-
et interesting to navigntors. Tt contains, hesided; n valoahle
smwmary: of whitt wis koown gt the time of its publieation con-
eerning the history and phvsieal Teptores of the conntry to whioh
“it relotes,  ITo thes pablication the troe choaeneter of the Malaspins
glacier was fingd recorded and its name proposed;  The deserij-
Hin b= s il lowes ;

“ At Polint Manby and eetstwanl to the Kwik theor the sliire was T
dornl by troes ipparently-willows and alders, with a souiewhal dienser
tarlt w little faribor back, 'HBohind this rises o bindl or hank of Liel L,

sriben] by varfous novignters,  Abont the eleinity of “Telsenkall s
Apmrer Poine the troes conse, bt bogin dgmin gonr the eivier.  Thee Tladl o
tathelirlansd Imhind rises bigher than the fver vallds and completely. hidos
it From the st hiwan], nol i b st bure of vegutation (exonpt o fow
rupr padeles on (s foe) aodapporenily 32 commguesed of glarial debris, moch
of whibch ls o pededivhs color. T Muy, 16740 whieh olserved] by the 17, 5,
(ool Buarvey party of that velr, the extongive fattenesd g of thls tale-
Laned or platoan wiz coversd with a smooth and even: sheet of pure white
sraw.  In the latter part of Jame, TRS0, howeyes, this stiow Tused msltisd,
wad For tho fest vl the real aned ot extrnon ey chatiter of this
platesm was revealed.  Within the heaod sl extemding o o noctliwestorly
direetion to Che valles bobibad 10, st thee Sact of the S0 Elias Xl an anide-
wrmined listanes, this platos, or o o et of B, 33 ane geost feld of
el foe.  Mmost ovorswhern nothing = visiblo bt bowtldors, dirt and
bl s Dbt at the tinge montioned, haek of the blehit hotwess Poim
Muanby gl Noarer Point, for o spuen of soveral squaee mibie the covarid
(W kit beacd Billens b, oowireg 8o the melting of the foe beneath, ond revendod
o sirfivee of hroken plicolos of Loy ey ceownsd by o poticl of diee, stand-
img closs to one arothor Hko o forest of prisans;, these doeeessdng e hirdeld
frvam the sundt of the plabeay gradaally oo st of stmbeirenlae swetp
toward the boosch, near whicle however, the' dirt and ddlris henin grovdot-
imate, formiog w sort of terminal morsine to thin immemse, aeied, imomaoy
slalie gelaichier, fier B0 i pothingg elee, Tralus of large bowhbilors wiere visihile
bty sbnd thare, siad the eonvral teend of the placivk aoduod B e northe
west mmnl s et

Y Petwomn Disenchantoest Ty il the fet ol Mownt =), s, g th
Huredes of tho Adpes sirvisitonn glodees-wore soanted, of which abont ten
wire bolind this platops, ot none are of very large =tze, anil the smm
totad af thoe all soemod Sair too Litile to sipply the saste of the platen
it were b possssE mption.  The Tower ends of these sounll glaciors ooine



T2 I € Buswll—=EFErpedition to Mount St Elvas,

down bty the river valley befine mentioned atd at right woaeds i penem]
tir thar trendd of the platesn.. T the buried ghwier the U1, & Coast Sarvey
T ngpdbedd the name of Malespiow, in honor of that dstingished | anhd
unfortmnnte cxploeer.  No ouhection cuithd s sevnn botween the small
elaiciirs and o Malazpinn plauteg, o thie former dip below the level of
thee mpmil of the lattor,  The Malesping. Had no mive, por wis thn: sy
bilgahe bl b e dbivestion of it axls a= for ne th eve oonbl reach,  Every-
whierw, exeopt whens the panpacles peotradod sl in s few sgots oo the foee
of thie Wl it wae coveresd with a thick stratum of soif, gravel wod stomes,
bern wipl there shoding sl puteles of bright groin horbigss.  The i .
westwan] from Point Manby mny peotubly prove of the ssow chaemeter.”™

Mot Cook and Mot Vaneotuver ame numed in the Pacific
Cionst Pilot, wd their elesations amd positions are definitely
sttin].  Mount  Malasping wos also puned, but its pesition
ig nof given.  During the expedition of lost summer it wis
found T practicable to decide deflnitely to which peak the e
of thezreat navigator was applied. S0 existing nomenelature
wis folluwed] e newely s possible by attaching Malasparia s name
W n ek abonat eleven miles cast of Mount St Elies, s posi-
b §e indioated on the peeotpanying map, plate 8 [ page 75).

severil churts of the southeen const of Alaska gecompany thi
roports of the Unoited Stites Ooast Survey for 1575, reforred to
above. A part of these have boen independently pablished.
These olarts were ased o mapping the const-ling us it appears
ann plate X, and were frequently consulted while writing the fol-
fowing pgns.

New Youk Tives Exremmos, 16885,

An expodition sent vut by the New York Tinie, in charge of
Lientenont Froderick Schwatka, for the purpose of making geo-
graphic explormtions and olimbing Moot St Elins, loft Sitha
an the 17 8080 fiate, on July 10, 1886, and reached Yakutat
by two days Inter;,  As it was found impracticable to obtain the
nieessney asststance from the Indinns to oontinue the voyage to
fex bay, whenee the start inland was ]-ln:mr-ri tis e msiele, Cap-
tain N. E. Nichols, the commander of the Muts, convluded to
take the expedition (o its destination in lis vessel,  On July 17
a Iaonding wie made through the soal at Tey bay, and explormtion
ab onve g

The perty consistial of Lioutenant Schwatka, in charge: Pro-
fessor William Libbey, J¥ 5 s Lictitendnt F. W, Seton-Karr,
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The s hands were John Dalton, Joph Woods, amd seveml
Indian packers ™

Fromi Tvv hay the expodition peocesdied inland, for abotut six-
toen mibles, in a lite lymdling nesely doe north, towanl e sununid
of Alount St Elias,  The ldghest point eesiched, 72000 fobt, wos
ont the foot-hills of the main mage pow ealled the Karr Mills
The timae oorapiod by the expedition, aftor leaving Tov hay, wos
nine or tem dave.  So i ps Kuown, oo syatomatio surveyE wors
crpied an.

An interesting aconunt of this expedition appeared in Seton.
Karr's hook, = The Shores and Alps wif Alazka,”  Many olsgrvn-
tions on the glaviers and momines of the nesgon explored wre
recorded in this work.  The map pulilishesd with it hss been
t=edd in eompiling the western poarbion of the map forming plate
N, where the route of the expedition = bndiested,  Anothoer we-
count, espocially vuliinble forits redords of seiontifio olservations,
by Professor Libhey, was published by the American (Geographic
Sogioty.  The Guyol, Agassiz and Tyndall glaciens, the Chaix
hills, sord Lake Castani roecived their names during this expedi-
fom.

Lioutetant Schwaotka's grmphic and entertaining account of
fhid expedition, pubilishel in e Ceatiey Mapzine for April,
1891, gives many details of the explorntion and ilostrates nuny
of the chnmeterlstic features of southern Abska.

Tomas Exveniriog, 1585

Areepedition conduoted by Messra, WL and Edwin Tophoam,
of London, George Brokn, of Brussels, and Willinme Williames,
of New York, was made in 1888, Like the Times expedition, it
had for its misin object the ascont of Mount 31 Klins.

[ew by wue resched, by isins of eiinoes friom Yakutat bay,
on -'rl.tl'l.! 18, and an inlinid sourney was made northward which

Tl glecoants of thils expestition ave s Dllows . Begeat (v Lisatensiit
Sehiwalkn in thoe Now York Taes Ovtober T7, 1886 0 Some of (s Chogiaph-
wad] Feutures of =oathvastern Alusla, Yo Willlan Libdey, drgin ol Anm
Uier, Boie,, 1880, pp. 270000 5 Shomve andl Alpe of Alaska, by HL W, Seton
R, Lol din, DRST 87, pgn L= 00N, 142148 1 Thee Adgbue Bogionis ol A lusdu,
by Liewtenant Seton-Rarr, in Proc. Hoy. Geog. 5o, w0l EXGIRST, pp. il
205 The Expedithon of Y The New York Thows™ (1588), by Edeaterant
Schwatks, it The Cenbury Migaziee, April, 1501, pp SUG-872.
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covirel a lorge purt of the gres teiverss] by the provioos expodis
timn.  The hizhest dlevation reachml, secording to aneroid Darom-
eter and boilingpoint messnrements, wias 11AGO fect.  This wis
on the southern side of 51, Flias

The only acootnts of thix expedition which bave come to my
pitien are ah intereeting artiele e Willinem Willlanss in Socibuiee’s
Magazine® and & more detailed veport by Ho W, Tophin, aecom-
panied by o map T oaml by o fine illnetration of Mount S6. Elins,
i the Alpine Jouenal }

This brief reviow of exploftions enreicid on o the S Elns
regrioty previous to the expedition sent out in TSI by the Na-
tiopal Goographie Boctety is mmeomplete dnmany partioniaesg but
will tidivnte the INOET P T sources of information coneeris
g the voundry dleserthed o the following pages.

® Now York, Apeil; TRSD, o SI8T-4EE

t Toplum’s iy was vsel b ootipliing the westiarn portion of e i
foarruhngg pdinbo S, nod hie route e thoee Tinfloated.

I Lo, Angust, Ess, pg 2340001

§ Yakntat Loy Do buseqs vilte] Doy wesscds of thiis 1 gleed States Xavy al
Uedtesd Stagow Hevesine Muardne and Dy pomeros troling vessols ;. bt
repuirts of obsrvations mmede dudng these sovages have st been B
diring i st hat exhaustive search of THertore reluting 1 Aliska.
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MART 1L

NARRATIVE OF THE ST, ELIAS EXPEDITION OF800,

LA RTEATION,

A longecheriahed deaire to sty the googmphy, godlogy, and
glneiers of the reion around Mont 3t Elias waes finadl v errmtifiedd
whitts, in the sumimer of RO the Nations) Livographie Socfety
tuacle it possible for thee o undertoke an expodition to that part
ol Aluska.

The expocdition was arganized under the Joint nipspiees of the
Sationul Geosraphie Society and the United  States Gioibloglial
survey, but was greatly assisted by individunts who folt an ine
tirest in the extemsion of geographic knowledge.  For thi imoepe
ton af explomtion and for sectiring the nmessary funds, eredit
is due My, Willaed D, Johnsaon.

The names of those who subseribod o the explorstion fand of
this Soviety are w= Gillows

Haymton Leach. ey Gannett.
Fvenett Hayden. {hartas J, Bell
Rivhardson (over, J. 2 Diller,
(LML Metartetivy. J. W Powall

L AL Willinmes, 4. G Judil.
Willanl 12, Jalimson, Ao Girnhim Bell,
[sruol O Russisll. Gardiner (i, Huablarl,
Cilbrt T peom. A, W, (areely.
Harry King, J. W Dalibigrps
Maorris Bion. 4. W. Huys,
Wi, B, Powell, Edwund Alton.
L . Carponter. Bailey Willia.
Charles Nondhoff, K. 2. Hosmaor,

Hogers Birmide, Jr.

I was choseny by the Board of Managoers of the Nations] Geo-
graphic Society and by the Dimetor of the United States
Civoligtieal Burvoy to take clgge of the expedition and to carry
on gealogital nnd glicial studies.  Mr. Madk B, Kerr, taprgerapher
on the Geologival Survey, was assigne] as an assistant, with the
duty of making o topogeaphital map of the rogon explomd.

75
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M B S Heosmer, of Waslingeton, D)€, volanteerdd his servioes
ns poneral aesiant,®

Mr, Kerr Lot Washington an May 24 for San Franciseo, whore
Ill'- |1|_|-J.|1|'| urﬂumvnmliﬂd I'-'-r lits 5|.ll_'l~t1:[|;'l_| ‘-l-*nﬂ-:,, nu-:l n‘.-pnrtq:{i PR FET
nt Senttle on June 15, T ot Washineton on May 25 and went
diroctly to Seattle, whero the poossary: propamtions for explor-
i wn tnkoown sl isoloted region wore mncle.

Fromm the barge rom b of frontiersmen and sailors who applicd
for positions om the espedition, seven men: were selected
earop hamds.  The foreman of this foree was J, HL Christie, of
Seattle, who hgd spent the previouns winter in chanpe of an ex-
pedition in the Ulsmpinn mannticins, nol wis well versed o all
that pertaine to fontier lifie  The other camp hands wero J. H.
Crimbick, L, 8 Donee, W. L. Lindsley, William  Partricdgo,
Thomues Sty ool Thorus White, |

The' ladividual members of the party will b mentianmd fre-
uently during this narmidive; but I wish o siate of the hegin-
ning that very mueh of the surcess of the enterprise was duoe to
the hard and fmithiul work of the camp hands, ta sach one of
whom 1 feel pemsonally indebitod.

Twn dogs, “ Bad  and # Tweed,” Iwlonging to Mr. Uhristie,
also beeamo metubers ofF thie ox pecition.

All carmap supplies, neluding tents, blankets, rations, ete,; win
parclinsid st Seattle Rations for ton iy for oné huanideed divya,
an the lasia of the aubsisténee farndshed by the United. Stotes
Conlogien]  Survey, were purdhased and suitably packad for
transportation in n hamid elimate; Twenty-five 1m cans were
albtalned, each mepsuring 6 x 12 x 14 inches, and in cach a mixml
ration sufficient for one man for ffteen doys was pocked and
hermetieally sealed,  Theso mtions, ths spciimnd agninst moistare
andl in eonvenient shape for mrryving on the back (or * packing ™),
were for use above the timber line, where eooking was possibile
otly by neans oF oil stoves,  The rempinder of the supplies,
intended for uee whiee fuel for entnp-fines could T obtakned,
wire sectred sither in tin oans or in eanvas sacks.

For cooking nbove tinber L, two double-wick oil stoves were
provided, the usinl enst-ivon boses being replaced by sinaltler
reservoirs of tin, 0 order 1o avold unnecessary withl: Coad' ol
wits einrrind in fiviegallon eans, but a fow rectangular cane hold-

* Ciples of all dstenctions v the work of the expedition ane
given in Appenidix- A
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i one gallon eneh were provided for nse while on the maes,
Subseguent experionees proved thit this armngemmont was st
fhotory.

Four severshysevon tonts, with ridps rapes, and e pyram-
idpl pitesb-nine conter-pole tents, with fies, wirs provided,
wll mmide of eotton ddrilling.  The spudler tmate were for wee in
the higher comps, wonl the lazger ones for the hase comys, The
tents were ws light as seomiod peacticabls; and . weeo foamd o
atswer well the purpose for whilch they wore ftended.

Faih mun wis supphied with one dooabile Hudson Bay blanket,
o water-proal o, o water-prool liat (the mt seeviopalile bidog
Bl **son 'westers 7 used by Seaiven), dod an alpestock®  Fach
i wlso enrriod o shiit wnde of et duck, seven feet M,
to protect hi= hlsakets amd to be adod a8 0 sheltetdont if re
quiret.  Each momnber of the party wus also roguirsd to liave
bheavy boots or shoes, nad suitable woolen olothing,  Fach wir
wits furtishod with two pleces of homp Y eoad-line” 50 fom in
Tength, tis be used in packing blankets pnid mtions. The lines
wore doubled many tines, so a8 1o distribiute the weight on the
shottliders, wnd were conneeted with two lether stmps for buek-
ling about the packnee to b carrisd.  The ciwl-lines were tsed
instondd o ondinary pack-strups, for the reason that they dis-
trikrte the wedshit on the shoulder over o brogder nees, anid slso
eause they eun bo minde nedintely available for olimbing,
erossing strvmd, ofe., when reuired,  Soveeal cxtrd Unes of the
samie mpterind were alse twken o o reserve, o o be ussd
roping the party together when necessary.  Seveml of the party
eartivd ritles, for cach of which o hundee) rounds af fixed ane
munition were sl Two o doeaxes for the party were also
el

A munvas boal was made by the men while en route for the
Held, bt there wias no oceasion B use it, exeopt s m sovie for i
exclie Juft at one of the earlier caps  Subsequent experivnce
showed that smow-shioes wnd one or two sleds wollil have been
serviceable ; but these wore it tiukon.

Oar instruments wore fornished by the United States G
logical Survey,  The list incloded one transit, ono gradionter,
one sexinnt, two prismiatio compasses, one compass clinometer,

* Light mbbar oloth wie sndeeed fron San Friaciss for the s of
ullowitg eweli s i water-pneof sheet Lo i amdie hie blankots, but was
ot meteived Bhthiae Lis L osed,

Th=NaT. e MAG, Yoo 111, i
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four pouket thermmpelers, two peychromders, one field-glas,
twir mercurind lurometens, thiee poenoids, steel tapedines anl
twiy photogrpiie ontiits

Friost BENTTUE B0 SITRA.

Propomtions having teen complited, the expedition. sailed
fromn Seattle June 16, on the steamwer Quddn, belunging to the
Pacifie Condt Stepmeship Company, i command of Cajitain
Jumes Carroll, sl féached Stk on the marnitg of June 24
This portion of vue vovige whs thioueh the justly eolebratod
“ Iuliid possigen ™ of British Coluabis nod sontheastern Aloskn,
amdd was it every way dolightfol.  'We touched at Vietorin any
Wenngell and, after threading the Wrangell narmbs, entored
Froderick sound, whero the first flonting oo wae seen. The
borgs were from o neighboring glacler, which entars the s at
the hond of a 1||~n]‘_r inlot, too far AWHY o bt seen feom the
wotrrss follivied Il_'l.‘ e Lheern, Thiss posatas northward led ﬂll'u:l.lgll
Steplicin passag, aond afrded glimpses of gades both on the
tomindand and o Admiralty Saml In Taloo inlet several hous
wirn spent i expmining the glaclers, twio of which come down
bl sen.  One on the western #ide of the ford, s dee-stnem,
kiown s thie Norris wlucicr, desconds throngh o deep valley and
e prnicts into i hieoid. ee-foot on approaching the water, thotigh
it ix ot washed by, the waves, owing to an seentnlation of mud
abomt 5 extremity.  Another dce-strm i thve Taka glocier,
u.i[uﬂ,tl_'u,'l nt T.hl_! hnﬂrl 1.i:F thr- il.l'ﬂ.l_ll;. I.l.' (Rl R I.H.I-ll"}‘ I‘EII"IA"II L ﬂll.l
water, and vids Ina HFI-I-H.!I'I'“I:II siea-e11T ol axure hlge, Boyae 250
foct high,  The adjicent waters are coversd with Joobirgs shod
by the gladier.  Sowe of the analler fragments were hoisted on
Iired the Uuern for table vse.  The hold, rocky shores of the
indit e pearly baes of vegetation, nnd indicate by their palished
aned strinted surfivtes that glaciers of e greater oagritade than
{hese now existing formedy Qowed throngh this channel.

After ledvine Tako indet, n day was spent b Junean; anil
then the ueen stenmd up Lynn eanal to Pynamid harbior, neas
its hoad.  For picturesqne heauty, this is probably the fingst of
the Gords of Alwska,  Severnl glacidrs on vach sirle of the inlet
o down nearly to the s, and all the higher mountidie ard
baried benentie perpnel nul snow.  Uh retd I.'.[Iill:g frou Lynn el
thie GQueen vigited Ciladoe bay, sl hore passsngors Wate il o esd
4 foie hours on shore nt the Muir glacier.  The deiy of our visit
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wits drisually fino. s o splenadid view of the great leestrean
with its many triliotaries wos olitained. from a0 hifl-top about o
vhemsand foot liigh, on its castern bordor,  The glacier discharges
into the hend of the boay and formes o mgnificent Tine of o
vliffs over two hundred feet Bigh and three arles in extent,

Thie portion of the coust of Aluskin has beon deseribed by
soviral writers: yob it blok shores see still in large part unex-
plozied. T the west of the boy eise the mugnifieent peaks of
the Falrwenthior rmnge, from which flow muany great oe-streams,
The lurgest of the glaeiors desconding from thise moantoins into
Glucisr hay is enlliod the Pacific glacior.  Liko the Muir glacier,
It disehnrres vast natibecs of joeherss into the sei.

The day after loaving (acier hay wie areived ot Sitke, and s
snom ag - practicable callsd on Licstenant-Commander €3 F.
Farenholt, of the U8 8. Mt who had previously reopived
instrotions fromn the Seorotary of the Navy to take us to Yakniak
Ly, We abso paitd our respeits o the Governor and  obhr
Alnskan officlids, and made o féw fnal prepaeations for the shart
wistwand,

Fuos Srrea ™ Yakorar Bav.

Al of our effpets having beon transforred  to the Moo, wo pat
tor e enrtly oo the oy of June 35,

Hongmble Lyman B Koanpp, Govornor of Aloeska, takine
advantuge of the sailing of the P, acootnpanial us o the
visvige,  Mr. Honry Hetrsing densts comerator, ilso joine] 'us
for the parpese of olitnindig information concerming the Tndinng
ut Yakuiak,

The moming wé left Sitka was nylstye, with otcomsional showors ©
bt oveld these unfiuvordble domditions could pit obsoure the
Bisivintw of the wilel, demsely wooded shore alomg which we steaniod.
The westhoer theowghout the vovage was thick and fogey amnd the
son roih.  Wo nnchorad o e Monti boy, the first indentafion
o tho epstern shore of Yaloatat bay, inte the following aftermonn,
withotit havimg obtainesl so mueh st a ghim e af the mnguifi-
oot seenory of the migged Fairweather mnge,

Ab Yakubsd we found twosnnll Tndinn villases, ot on Khan-
tank #land nnid the atheron the mninlsml 1o the astward (both
shown on plate 8L The villnee on Khnntask island 8 the older
of the two, amd consiats of six Bonses Tadlt alodg the water’s
edipe. The houses are mnde of plandes, el hown (rome a0 siagele
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loge, nfter the tnannier of the Thlinkets generally.  They are feid-
nrgnlar, and love opeiings in Gy eools, with wind guands, for
thie esepe of smoke. The Aees arowmd which the families
mthir, mro boilt mothe conters of the apaees bolow.  The honses
nre enfored by momns of oval openings, slevated two foef nbove
the gronm] on platforme along their fronts.  In the intenor of
vach thers is o rectaneulir space abont twenty foet mpulire sur-
rotnded by miged platfirms, the onter portions of which ure
shut off by partitione and divided intl spoadler chambers.

The ehnnes el ot Yakuint are ench hewn from oa single
sprviee Lo, mnidl nre good exaimples of the bosts in gse throughout
southern Aloskn, They are of oll sizes, from' o small omfl
senrooly bivge inongh to hold d simgde Todian to geacefin] Toats
farty o filly foct it Temgeth and capable of earrying a ton of mer-
chanilise with a dogem or more men.  They have high, over-
rewchine steme nml sterns, whoch give thom a pletaresgue,
gondoln-itke nppearnnee,

The village om the mainland 3= less pletiuresgoe, i sndy ntéem
may he allowed, than the group of housis alremly deseribwd,
bt it i= of the sane type, Near at lesd, nlong the dhore to the
southwand, there are two loe houses, one of which s osisd st
'l:lﬂ"-“"nt HE Jl 1|,1.i;-—.;!i4,ﬂ! 1I-'I| Ih'-i'lrt'l!l'll].r'ﬂ_ﬂ J. ]Il'_"l'llit"[h.ﬁl':'-u tll'.lll I_'EJ.E
nasfstant, the ofher beinge oovnpiod as o trading post by Sitka
vratre o s

The Yakowat Indinss are the mest westerly heaneh of the
groal “Thimkel family which inhabits all of southenstern Alaska
and a0 portion of Britieh Columbin.  In intelligenee they are
phove the average of Indinns genemlly, and are of o mnch higher
type than the native inhabitants of the older portion of the
United States.  Thay aee quick to lenen the ways of the white
ey, el e eapecially alirewd in hangaining.  They are eanug
Indlinns por esndlenee, and pass o Inrge part of thelr lives on' the
water foogquest af gilmon, seals, anid sen-otter,  Duariog the sim-
et of i vikit, ahout thirty sea-btter were thiet. Thoy ure
st v shot I the primitive maoner with copperspoimtod arrows,
although repeating ritles of the most mproved patterns are
wwnetd by the natives, in spite of existing: lows goinst solling
broeeli-londing arms to Indians, The fur of the ses-ottor =
peknowledged to be the most heantiful, amd i the most highly
prized of all pelts. Those taken ut Yokutal during our visit
wore sl at an avesie price of nbout seventy-five dollum,  This,

L
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together with the sale of less yuluable skins and the money
receivind for buskots, ete., minde by the swomen for thie tonrist
trade o Sikn, brought o considetabile revenng to the village,
[mprovident, like nonsly all Tobans, the Yakutot villnpers soon
spweriel nt the trading jst thie money enrtod in this way.

The Yakutats belog without question to the Thlinket stoek :
bt visits from trilnes farthor westwund, who teavel Tocskin bosts,
are known to have been mado, and i seems pobable that some
midxture of Thlinket amd Foouit blood may oeenrin the natives
at Yakutat.  Hut if ebeh adonxture has porormed, the Innmit ele-
et is =0 mnll that it sdapes e notior of one not =killed in
ethnnlogy.

We found Mr, Headrviksen most kind and obliging, and are
inideliten] 1o b for sonny favons ad grear asistanee. Arpnge
tiwmts wete tonde with him for feading o Dase-harometor tlirse
times o day during July and Augrst.  He ol pssisted us by
noting ws o jnterpreter, and i hirine Todinas amd e

The woeather eontinusl thick-and stormy afier reseliing Yala-
tut by nred Captain Favenhols did oot think i advisable to take
his vessel up the main inlet, where many dapgers were roportesd
1 exist.,  Aomanoe hoving boen puarchasoed from the teader pnd
othiers lired from the Tndians, o start was made from the head
af Yakutat bay carly on the morning ol Fune 25 in compeny with
bwor ol the Piata’s honts Toaded with sopplies, ander the eomes
winiid of Ensten O W, Jungen.

Claxoe Tries e Yakirrar May.

Bidding good=hivie to our friends an the Mo, o whon we wens
’rmlr.*flytr-r'l for many favors, we atnrted for our trip up the hny o
i st faimestorm.. Our way at fing lold through the narrow,
plachd waterswavs obivibioge the islandz on the mstor =lide of the
bav. The islands aml the shors of the mainlnd are dotsely
wiondial, and appesired pictoresipue and inviting even through
the veil of st armd rmin thot sliended them,  The forest= vion-
sist principally of sproee tres, o detme and Having sach a tamele
of wndurirush that it s only with the greatist diflioulty that one
van foree o way Lhrovgh them : while the ground benonthi the
forest wned pven the trunks and hnnehes of the Bving trees; are
povered and festoomed: with Joxorinot growths of mosses and
Behene,  Our tripalong these wonded shores, but hnlf rovealed
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throuedi the drifting oist, was povel wnd ogevable e spite of
disrotmforts due to the min. We rejoiesd ot the thonght that
wao wotw mienringe the planee whare the netusd Inbors of the expedi-
tion would bezing we wore approaching the unkoowi; visions
of unexplopal regioms filled with new wotiders oceupdad our
famvies, and mnde 12 enger to press on,

Abotit tsoon o the fivst day we pitelysd o tenbe an o strip of
shingle skirting the shore of the mainland to the east of Kright
wlavd,  The Phaga's hoats sprosul thebe white wings and  sniled
w40 the sotthwanl before o freshining wined, wind  our last
eanneeting with civilization was brokon, A% one of the frontiens-
mion Gf oue party eemarked, we were " at home ones pnpe" 11
AN Bt steatses to-some thok any ong coubd apply soch o
tertn to o euap on the wild shore of an unexplored country ; Jaat
the Bohemian spirit i so strong insome breasts, aod the restraing
of eiviliztion so irksome, that the hoing instinet s reversed
amid lends irresistibly to the wildemoess and th the dilent moun-
tain topes.

Thir morrang after arriving ot oae first comp, Ketr, Christie,
art] Hendriksen, with all the camp haods éxevpt two. wont on
with the eanves, kid in o few houss redchiod the enteanee of Dis-
prhagitinent bay.  They found & eonping plao abont twelve
iles nliosd, on n narrow sterp of shingle henesth the precipiecs
of Point Esporanza. and there established gur second camp.

My netssary, deloy ot Camp | was utilizod, =0 far s pa=ilile,
in Tearning what 1 conld comeortiing the adjreent sonntry, and
in miking n beginning in the study of it geology,  Our eamp
was ot the bogediate hage of the mountsine, and on the noeeh-
erterit side ol the wide platvan hordoringe the ountinent.  This
platenny stivtches southeastward for twenty or thirty tnilles, nind
is lowe ol heavily forvsted.  The enstirn shore of the hoay near
aur first cpmgr I8 formed of bluffE about 150 feet high, which
live beon enten back by the waves s 05 1o expese fine sections
of the steatn of sand, grovel and howldens of which the platean
i onmpusiml, AN the lowlsmds bordering the monntaine have,
apparently, o common history, and dothtles owe their arigin
principally to the dppresition of débirs hrogght frosie the motime-
tutis by former glaciers,  When thi= ssterinl wie duposited, or
soon afterward, the land was deprested about 150l lower
than at present, as i shown by a terrpee out along the base of
the monntains ot that clovation, The steop moutitain fiee ex-
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tending purtbwestwvard from Campe 1 to the motith of Disen-
chantment bay bears ovidonee of heing the upheaved side of o
e of quite vecont origin. — The steep inclingtion pod shottersd
copdition of the frocks along this line are ovidently die o the
erishiig which accompanied the displacement,

I thewilil gdsge alwve our st onmp, o smioll glaoier wis
o deseending 1o within 500 feot of the seaslevel. and giving
east foe o wild, ronring. stremm of milky water.  Eiforte to teaedi
by glacier were frustrated by the density of this dripping vigotn-
tiom andd by the clonds that olsenrsd the monmtnins,

A ranoe trp was mnde to o mocky fslet botweon Knight jstand
aml the muimband toward the torth,  The islet, like the mocks
i the pdjpcent monntdin fnge, i composed] of sandstone,
irtvatly shattered sl gesoned, and nearly vertial o atritode
Its suiefues was detsely oarpeted with prase aod brillinnt Howers
Many sen hinds hodl their homes thers,  From ite summit o fine
widw wasiabthined o the dlond-apped mountains towarnl the
niertheast, of the dork forest covering Koight island, aoid of tle
beogd platesa towand the southesst.  Some of the most clhinrno-
ing effeets in the seonory of the forest-olad and mistaeovenad shores
of Alasks are duon Lo the wrenths of vapor ascending from the
diwepy farestz during the inte rval in which the warm wurntlisht
=hitves throgh the clowds; aml on the day of oor visit to the
iehet, the fimeats, when ot conesalind by dst, sent op smokeliles
vipor wrvsths of oy Gntastic shapes to mingle with the cloads
in which the higher mountains disppenred,

At Camp | the posonnel of the perty 'was unexpocted]y re-
taeed,  Mr. Hotmier was 011 and ronspdoed. with gee ot comyg
instead of pushing oo with Kere and Christing amd the woithee
continuimg stormy, L coneludal to slandon the expondition aml
roturn o the uission b Port Mulgrave, Having seoureesd the
sorviees of an Indinn who chaneed to poss onecaump in his canoe,
Mre, Himmor bande us gl -hve, omseoneod Thimself in the frail
erift, i sterted for sunnier nids. Tt wus subsssquently Jonrod
that he reschod Yakutak withoot mishap, wnd o few diays later
Stflel for Sithn dn o small teading ehooner.  Our finee during
the retnainder of the sesson, not including Mre, Hond rkson and
the Tudints, whese services were onwnged for ofily o fow days,
mtsbired nive e all told.

Ui the eveming of Jone 30 we bad @ bright campefive. bludng
on the beach to weleome the rtoming party.  Near sunset .
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cutioe appenrod in the distancs, wod gshot was fired e it oome
round & Dend an the ghore, We felt sure that our compmmions
were returisne, arnd pilo] driftowood on the roaring camp-fire to
eliect thom aftor their hafd dav’s work o the water.  As the
et afapronitiod, el dig of thie piddie sent o fesh of hight to
us wiad woeonld distingoish the men at their work 3 bot we soon
dissovered that it was oceupied not by oo own party bat by
Inlinns returming from s &eul hunt in Disenchantment kay.
T hay birougeht T.lw'l:r CELTHO lllﬂh ont the beacly, and mude Illi'tll-
sotbves ot horno aboat oflr r':'r.uqa-hri:' Thets were sevien or tIJcHht
wellbuilt yvourg men in the party, all armed with guns,  In
foirnier tinnee such an areivil wonld have been megurded with
suspidon s Lt thanks to the somealiat ffoquent visits of war
vioesold tor Yoletidat, sl wl=o o the Inlors of missionoaries, tho
wilidl spirvits of the Indisos have been greatly srthidue] anrl ro-
dnemd to sembeivilized coidition during the post quarterof
contury.

Just s the long twilight deepensd into night, another e
eamie aronnd the distant headland, but less swiftly than, the
former one: and soon onT pictamesgue eatioe, with Christie st the
stern stoering with o paddle o troe Tudinn fashion, grated on
tho shingle beavch. Christic has spent nuny yeans of his life
with the Indigns of the Northwest, and has adopled soee of thoie
halits, O berinning frontier life onee more, he disearded the
lat ol this white o, and wore a blow eloth tied tightly sooand
like Toreliend anl stresming off in loose oods beliind.  The chansge
wiid wieleomie, for it sdded to the picturesque appearance of the
party.

The men, wesry with their long row agrinst curmente aml
head-winds, erestly enjoyed the camp-fire.  Our Indian visitors,
after Inoehing Tightly on the leafstallis of 4 plant resemiling
celery (Arehangiline), which growe abundantly evervwhere on
the lowlnnds of southern Alaska, deported  towanl  Yakutat,
Stppet was servid dnoong of the large tonts, anid we all rolled
ourselyves in our blankets for the night.

The next day, July 1, we shandonsd Crinp 1, pasead by Camp
2 and late v the aftdrmoon tesched the northwestern gide of
Ykt by, oppiosite Point Espermnza.  Our teip along the wild
ghore, namiiinst which a hesivy surf was breaking, was full of noy-
elty and interest.  The mountaing rose sheer from: the water to
a height of two or three thousand feet.  About their bases, like
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dark drapery, following all the foldsof the monntain side, mn o
hand of vegetation; bt the spruey forests Bind mostly disag-
prasred, pad only a few trees were sien here aned there in the
dovper oafions.  The position of thie terme wlong the T ol the
miotrntain, trst potiood ol |.'."=u.lur1 E, o owwded L |l1|1:|'!l|:l' -Tl'llt"-l"]..
- although densdy coverod with bushies.  The mountain [Menks=
ahove were all sluep und angolar, indicating ot o gl ot
they hod never boen subjoctisd t glacinl gistion.  The sandstone
and shales forming the paked clifle are fractored ard ceoshed.
arud are evidently vielding mpidiy to the wenther: but the char-
adtberigtie red calor due o mook T.I.I‘['.il.j' could pot bespen: The
prevailing tone of the monitains, when not buried benesth
vegetntion ue dovered with snow, i cold grmy.  Bright, warm,
sttner skies are nedded to reveal the varioty und Leaute of
thint forbiiding region,

Dar larpe eanoe Bolnved well, althoush heavil ¥londed,  Some-
v the wind was favoeribile, whon an extom poriped and] Jossoned
the Intigne of the trip.  The lnnding on the northwestorn ahore
wis effected, throngh o Hght swef, on s sandy Dimch henvily oue
cumbered with jevherss.  As it was hasardons to beach the Inrgee
vanoe with its load of hoxes and bags, the henvy freteht was
transfinered, o few pleces at o time, to smaller canoes, sach masned
by w single Tndinn, and il wan safely landed bevond the reach
of the breakers  Camp 3 wis established on the canily beach
Just abiove the reach of the thile aod near the wouth of & roaring
brook.  The drift-wood aling the shore fuenfshod sbhundant fuel
for o bluging eatnp-fire; our tonts woers pitchod, and ones more
wir Tl ot homae,

Twior canoes were dispatiched, in eare of Donoy, i the enmyp on
the opposite chore (Camp 2), with instructions o bring ovor th
erpipunents left thore,  Kerr went over also for the purpose of
tiking o topographic station on the bl forming Poing Bape-
ranzs should the morrow’s weather pormit.

It was curipns to note the eare which our Indians teok of their
aboes, Nat ul:ﬂ;l,' ‘Wi l-|b1':l.' 1l!i"l'l."ﬁ‘l'l h“.':il L i L1 hr-m'-ln it
o the reach of all possible tides, but each eanoe wes swatlied in
wet cliths; eapieinlly at thie prow aod sbeen, o provent v o
dewing and erncking.  The canoos, bofng fushioned from a Mirg e
spruce Jog, are especially linhle to split iF allowed to dey thde-
oughlv,

The day after our arrival, all of our party wnd all of our vamp

1B—NaT, Gapoc Wao., vou, T, Tam,
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outfit were assombled at Campos Mre Hendricksen and oot
fracling friemde vk their departare, nud the work for which we
hiatl evnne so fur wans petuadly began,

Bask Caste ox Tk Siois o Yakvrar Hay.

Aboirt the tonts ot Camp $ the mnk grass srow wadat-high.
sheltering the struwhmrries amd dwarf mspherris thit hloomed
homorth. A Fittle way ek froo the dhare, clumps of alders, in-
terspemees] with sprnes trevs, marked the Ieginning of the forsst
whiel vovered the bills towand the westaml sutthwest.  Toward
the north rose gl mountaing, their st shronded in
mbst: i thi steep gones on thekr sides the sads of glacers
slemmied white, likie fsming cotiatnets dlisstcomling from elotdinndd,

The dav fullowing our nrrival dawiwed Dright aned beaatifnl,
Evere eloud varisliod from the mountains s by puio, teveal
e their agnificent swoonits in olear velicl We found pur
selves it the base of pogeed mountain mnge oxtondmg fur
southonstward and northwestward, its finst rampart so breawchd
as to allow the waters of the oomn to extend into the very midet
af the great peaks hevoml Theugh this apening we lind a
spleomadin] view of the snow-thul mountains filling the northern
dky and strctehing uway i lessoning pempective towand the
envet unil they blended with the distant elouds.

Tropoeraphic work was startod, aod the preparation of  packs"
fior the Jli"'“““‘:‘" bt wos Bofrin b onee; pnd all hands were
kgt baay. A Lsise-line wits yneasure] by Me Rerr, AT T T
winnlig was tnnde inthe develppment of aosystem of trmng-
lntion whivh was earped on thronghont the season

O sty ad Lhe enamnpe on the shore extended over i wiitk, andd
erhilid] us to bevome familiar with many of the changes in the
o seenery sumotnding  Yiakutat Dy, The hay itacll was
covered with freberzs for ot of the fime. Owlpg to the ! pire
voilitg wimls anil tle action of shore carrends, the 0o goctnid-
latesd on the eoast ml'jm'vut LRV it (TR For miany ﬂll-;l-'! this
eaely toward beth the north dod the south, usfar a8 the eye
ooilal piseh, wis pilod high with huge massos of blue vl white
powh, Whint thie Leixoveas rongh, the surf ronred angmily aapong
e strandod borgs awl, deshing over them, formed spletidid
ahisiets of firm s while pn bright, sunny days the by gleimnwl
arnd Rashiedd in the sonlight as the summer winds gontly ﬁ[‘]‘"“"
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its surfoe, amd the thonsands of leelrzs erowding the asurn
Pl seemmod o bumlrloss et of fairy Loits with crvetald Linlls
] Thothstic sils of blue wod white.  When the Tonyg stmmee
diye v to i close nid gave ploce tothe =0l neethoen tyitioh,
which ) sumuner lasts antil the glow of the fetumiog son s
soith 1 the enst, the sen and moontains acsanud o soft, mvste-
rionts: heauty nover realized b dwollors i piore sonthiorn ol
The hours of twilight were so enchanting, the varvime shudos
sl hanging tints on the mighty snow-ficlds robing the moun-
Hiin= wenso exquisito in their gradations that, eeen when woary
with many hours of toil, the explorer conld not rest=t the charm,
nied paied the sndy shore until e oight was fir spent. Sotie-
tinnes 1 the twilight houns, Jong altey the san Qisappenesd, the
suminits of the mujestic peaks towael the east wors tenistorned
by the Tight of the aftorplow into movntains of Qume, A= the
light fnded. the euld shndose of the workid oeogt higher nnd Jiiglue
upr the eryatal slopes wtil only the topiost spires anil pinoaclos
wore gilided by the sunset glow. At such timess whet our ovos
were wenry with watching the gorgeons tramstiemntion of the
s sonvered - monntains and were tuened o the farpenching
meaward vivw, wo would be startlod by the sght of a vast city,
with  battlemients, towers, minarets, amd dotaes of fantastio
urohitsctore, ristnge wherne we knew that ouly the bemsoevared
waters oxtetdel.  The appeamnees of these plsitom eithes was o
vottdnan beetrmonee doring the twilight hoars. Althongh we
knew ot Once that the ghostly spires were et o telek of the
siimmge; yet tholr over-chunging shapis and tomarkahle mindery
of himnan halitations were so striking that thev never Tost thelr
novelty; nnd they were pever the same on two suecessive even-
ings.  One of the most oommon deceptions of the mirmge 1= the
tratsformation of leeborgs into the sembilunee of fountains gush-
ing from the sen amd expanditg into gracefil, shenf-like shapes.
The stenngs=t freaks due to the refrudtion of leht ot hot deserts,
which are Iil'llﬂ.].i_v I'."Iili.i]-'HL"-l."-rl- te b the b ol the piirsige, do
nif excite the travelet'= wonder s mueh as the phantom citjes
ot i iy uneerdain twilight aniid the loe-packs of the north,
Whon the slowly desponing twilicht tennsformed monntaisgs
an) sons into o deemdand picture, the harvest thoon, strangolv
ot of place in far novthorn sk, sprend o sheet of silver Boliimd
the doark headlands townrd the southeast, and then slowly
u;_:pnnn-:l. ek I"rffh.g hulrllj’ toward the gomith, hut tracing a low
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oy i the aouthern heavens, to soon disappear into the sea
rwnnd thesonthwest.  Bricel s were her visits, they wersulwnys
weleome and alwnys beought the feeling Lhat digtint homes were
nenrir when the same Hght wis visible to os and to Toved onos
far away. The =aft miconlight dimaoed the fwilight, the after-
glow. fuided from the highest peaks, and the short northem night
(RN OTL

After peturning from the mountains, nte in Septetmber, we were
penin encamped on the northwestern ahore of Yakutat bay, A
heavy northeast storm swept down from the monntaing and
awnkotied #ll the pent-up fuey of the waves, The honoh wos
erowded with b, mmong which the suel broke in grout ahiets
of feathers foam ; clowds al=prmy wers dashed far above the ey
i peirts, cureving. with thom fogmoents of jee torm from the
berzs ovor whieh thev swopt: while the steanded . bergs pocked
vivlently to and fro ns the waves barst over thom, Sometines
Hini siigirie wators, angersd by opposition, lifted the herns in their
iigghty s and; paening them over and over, dashod them
high on tho beach, It seomed as if spirits of the rlnl.'p. e
to leave the watersworld, were hurling their wesapons al unsedn
eomnies on the laml.  The fiarful gmndenr of the mging witers
and of thie ik storni-swopt skivs was, perlape, eichanced by the
fuet that the Inndwand-blowing gale, cotpbined with a nsing
thde, thirentendd to sweop away our fril homie. | Each suveneding
wave, n= i rolled shoreward, sont o sheot of foam parimg. wod
riesliing up the beach aid oreepng neseor aned nenrer foonr
aheltor ntll doly o few inchies otervened between the high-
winter line and the crest of the sapd hank that protected ue  The
litit wns renchod ot last, however, and the water slowly Ter
trontoek; Teaving o fringo of ive within arm’s ewyrth of our fents,

The wild seene along the chore was especintly grand st night.
The strandoed berzs, seen thirough the gloom, formed strange
movinge sliapes, ke vessels in distress, The white banhers of
apray seined signuls of dissster. An Arnnda, more numorots
Hinn ever sailed from the ports of Spain, was being orashed
grourd to pleces by the hoarse wind and mging surf.  Shoep wis
brpassible, even i tne cared to rest when sen anel air and sky
werie juitied in feece confliot.  Our tents, spaired] by the waves,
wore elashiod down by the fioree north winds, and s Inke in the
forest toward the west overflowed] its banks and dischamgod its
flovding waters through our encampinent. At last, tireid and
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disctniforte], we ghandoped our tents ol potreatid o the nelghs
bwaring forest amd thore btook fefuge inoa dobin boilt nedr whers
i ool sonin outerope, wnd remaineT wotil the stormn had =pent
i foree. Hot 1 have saoticdpated, amd mmst roturmn to the thirend
of my nareatiye,

Fiust Dav™ Thramr.

The hmpressions peoeivisd dharing: the fipst sy =pent on ghore
i g new country are alwave long rediembored.  OF severnl * finet
tava " im vy ow'n ealendr, thore nre e that exeved In inteeest
my first exenrsions throngh the fivest and over the bills west of
Ynkutat hay,

Fvery one about comp having plenty of work wo ocotipy lim
thiedugh the day, 1 staetinl ol el oncthe woorming of July 2,
with ofdy * Bod ™ wnd = Twoed 7 for edanpnions. My oljoets
were to peeimnoiter the dountey o the waostward, 1o Tesen what 1
comt bl comeerming its goolisgy amd glociees; gind 1o eloase g Hoeof
mpeh toward Mount 51, Eliss,

T the north of our comp, sodd shout o wele distant, rose o
densely wooded hill about 3000 fesd high, with o curving eatline,
conyex sonthwanl.  This hill had exeftisd my curiosity un first
caleliing sieht of the shore, und 1 decdided o make it my s
stily. TS pusdition at the mouth of & stevp goeee o the hills
bevond, down which s small glaviee flowed, sumeestod that i
leht be nn onedont tiorsing, doposited ot o tiee whin the o
strentn ndvaneod farthier thion st peesont. My surprise therefire
wins grrent whoen, after forving my way theongh the dense thickets,
I repehsd the top of the Bl and foond o laege kottlesbnped de-
pression, the sides of whivh woere solid walls of jee fifty et high.
This showeld at onee that the supposed hill was really the ox-
tretity of a glacior, lotg dend and deeply bariod hetieath fomest-
covered] dfbivis I the Butbom of the kettlelike deprossion lay
a poml of muddy water, and, n= the deeeliffa about the lakelet
melted i the warm sunlight, minintare avalancehes of foe and
stomes, ningled with sticks ool Uosbos that ud beon ander-
miinsl, frequomtly rabtlod down its sades and splashesd fito the
waters below.  Furthor oxamination revenled the et thist seires
of sucli kettlis= aresoattersd ovir the stefowe of the hamed glacier,
Thi= jeestrenm 18 that destanated tho Gfalinne slaeier omn this oe:
COTPRBYTIE W,

Continuing on tay way toward the momth of the gorge inthe
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monntains above, [ foreed my way for nendly o wdle throogh
ditise thickets, (roguently mnkitg wide detours ) avoid the
kittle Tioles. At Tength the vegetation  biesame Jess dense, and
giove plavo t Drond opon AGelds of oeks o dirt, covering the
glacior from side tooside,  This débns was cleardy of the noatnm
of w porning, as the doe eould b seen benenth it Ao normerots
erevasses; hit no division into manginal or medial  ooemines
ottld bee distinguishisml. 11 is really a thin, eemlor sheet of
eomimiuted rock, tagether with ansulnge mases of =andstone
il bl the beegest of which are ton or fiffeen et (o dinmeter.
When sevn from o little distunee the débirks oomipletely conoenls
thie boe nrud Forms o bereen, eudped stekioe, the pltire of desoli-
Lt g

After tenversityge this naked area the elear jee in the conter of
the porge was reached. AL about wore wild oliffs, stretehing up
toward the snow-eovered pealis phove ; severnl oatamets of e,
formed by tributary glaciers deseendling thromgh mgeed, bighiy
inelinod channils, wers in sight ; while the suow-fickile bir above
gleamed Tirilliantly i the sunlight ind now aml then zent down
stnnd] esbanilies e awaken the oehoes of the elifis gl 811 the
atill wir with o Babel of tonges,

Pushing o towned the western bordes of the glocior, nirass
the barrety fiokd of stotes; T mone at longth to the brink of a
ptwidpive of divty jee more than o hundred feer Tagh. st the fool
of which Howel g swift strenon of tarbid water, A few handred
virsts bedow, this stream suddenly disappenrsd beneath an arch-
way formed by the end of o glacial tunnel, sl 1= further oourse
wis lost to viow. 1t wae a stronge sight o sepon swilt, Gmnidng
river barst from et overbanging feeolitls, roar along over s
howliler=eovensd bhed, mnd then plange inte themouth of a eavern,
it oo trace of s Jower cotrse exoopt o duall, heavy roo-
bling far down below the dey surfied. A still grander: example
uf these glovinl streamns, observed o fow doys Intor, 8 deseribed
ol wnotlier pog.

The bak of the glf opposite the point at which T izt reachod
it i formisd by acstosp nanimtain-side supporting s dongg growth
of vegetation.  Here and there, however, streams of water plange
down the slope, making o chain of foaming easeades, and open-
jige- the way through the segitation, [t seeml ]'-r'.l-'h-"nirll.r tir
traverse one of thise streamn binds withont sreat diffioulty, and
thus to reqeh the platesu which | knew, from womore distant
vitw, to exist above.
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Urissing the glacial river above the upgpwer archway, 1 renohiod
the mountain shile ond began G gseund,  The lusk was far more
difficalt thuty aitiolpated.  The lashe, prnoipally of alder and
crpernt, grow donse sl extendsl their branchos down tho st
slogee i aueh o monner that at tmes it wes otteely iogpossilile 10
foree mway through thens  Much of theway Ternwled on huaods
aned knees mp the stoep waterconrse benoath the dense tangle of
viggetation overhangng from either bank and interlaging in the
center. O wmring the top | Was so fortinate as fo strike n
busr el alomg which the aninal bad foreed hie way though
the bosles, nuking wn opening Tike f tuonel.  Threough this ]
asvondied to the tup ol the slape, coming out inoa wild smphi-
thientre in the side of the monntain,  The bottam of the auphi-
thasitee wis extedod Hghy rough, oncbng tie etn fased niernite-licags,
il Bdel o nomber of ssadl Indoss.  Onneooiot of its elovition, it
was Dol demsely eovered with bostues, aond ao troess wers T el
pxcept nlong its southorn morgin,.  Alwnt it= northern border mn
a broadd terraee, marking the heieht of the great glacior whioh
fortnerly oorupisd the site of Yoaknotat bay.  The termee formed
hoednvenivtt pathway leding westwand tn a sharp ridge mn-
mimgz ot from the mountaiee wind vonnectinne with o ontstand-
ing butte, which promiaed o affoed an anobstrocked view Lo the
westwarl.

Peessing on_ 1 found thot the térees on which 1 was tenveling
ab length ecane g feoe Hedge, some thiree hundped ot high, with
stgep dlopes on vither side. like o huge mileond smbankmient.
This ridge swopt aoross the valley oo geacoful euree and shat
off u portion of the western part of thy amphithestre from the
aoneral dminage.  In the portion thus solated there was o lnke
without an outhot, il frozen. The snow himbkz hordering the
fremim luke wire trmted in every diroetion by the tadls of bears.
Coptinuing my trampe, [ oresed brosd snove-fielids, elimborl the
riflze to the westwarnd, nol oldaingd o farrcaching, gnobstretod
view of the sdreommding country. The elevation resehiod was
-lll]:_l-' about 1500 feet above sea-lovel, hut was abowe the timlar
e, The mountain slajwes toward the nofth were bare of Vg
tation ol genormlly covered with snow.

The tirat obifect o eloim attention was the huge pyenmid form-
g the sommit of Mount 5t Elins, which stood oat eloar and
shinrp sgainst the northwestorn shy,  Although thirty-six mile=
distant, it dominated all other peaks in view and msp fue above
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ther Fopzed ereste of negrer tanges, many of which wonld have
by conantand ngniflovnt mountiins in o Jess roggoed land. This
wits the tiest view of the groat peak obiained by any of our party’,
Not 4 elowd vhseured the defination of tha moantain: aml the
wondielil tenrsparency of the attinosphere, after o many days
of maist wodd eain, was something selidom i ever eruallod i less
fomiad Jamals

Much nearer than St Elins; nod o Bittle west of: north of miy
station; rose Mount Cook. one of the most bonutifol pesie mthe
rdom. Its sumendt, unlike the isolated  peranid in which St
Fllas teemibtates, i frmed of thee white domes, with hore amul
there subordinate pinoselos of pore white, shooting up fron the
stwow-flelids ke grel oryetals, O the southern =ide of Mount
Cibiole thiire pre soviern] eigeeod amd pogulat Hdwes, which swesp
away fur wany miles ol preogect Tike hendlinds mto tlie s of
powr, known wa tlie Malaspioa glucier, bordoring the ocean 1o-
wird the southwest.  Betwoen the wnin ridgs there are hugo
trmik placiers, onch contribnting its food of 1ee to the great
glacdor holow ;- uod each seeomdiry villey and esch amphitheatee
srmonz the penks, nio matter how small, has it individonl glieler,
nnd the majority of those wre trilitary to the lhrger feo-streims,
All the raommntaing in slght pxeedding 2,000 feet in elevation were
white with snow, exeept the sharpest elidges sl boldest preci-
pices,  The attention of the gelogist = attenotéd by the fiset that
all the fout-lils of Monnt Cook ore eompessind of prav sandstone
atud blook shnle : amd he also olserves that the angolar gooniain
orvst g sharply deawn against the sky furnishes abundant evi-
denee that the monntains were nivver subjorted to the abrasion
of o oomtinuous ioeshest

As 1 stood on the steep-sloped Tidge, the Atrevida and Luecia gla-
oiers, their surfices coversd fron side to sidewith angular nusses
of sansdetono and shale, Iny ntmy feats whilsfarther gp the valley
the débiris on the sarfied of the foe dipippeared, and sl above
wa= & winter landseape.  The brown, desolate deébrisflelids an
the glaciee ot iy foeot extended for southwared, ool oovered the
expatided feefoot Tn which the gloeler terminatos.  Most ourions
of 0l was the fact that the mormines on the lower bomlor of thi
wlieher wirke voncenlad from view by a dense coverimg OF vegoto-
ton, and v plvess were elothod woith foreats of sproce trees.

To the seathwnred, bovond the end of the Lo glacier, and
separated fpom it by s torrent=wept bowlder-bieil, lay a vust
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platenu of fee which stretehied towand the douth and west Grthar
Phat th eve eotthd teeh. This Gs the Malaapinn glaeier, shown
on plate 8, Tts botdors, like the expanded extreriity of b
Towin sliweice, are covered with débes,; on the outer mneging of
which dense vegolation his tnhin oot Al the centril portion
of the ivesheet 15 clear of morines, smd shone in the sunlight
like o vast gnowficld. The heights formwely renehied by the
mearer gladier wore plainly mackol along the mountaim sides
by well4lifined twrmees, slopinge with the prsent  dresinage.
When the Lucin glucier wis st ts food the ridge on which 1
o wwaes ey 2000 G 300 foet nhowe it surfaes ;. now ILapproacties
100 fed.

Turning towned the sontheénst, I eould Jook down upan the
wators 0f Yakotot bay, with its thousands of fonting oolergs,
aticl could distinguish the white hrimkers o thoy polled in on
Ovgan onpe.  Bovond Yakotat stretches o forest-covered platenu
hetwesn the mountains i the sen, and the eve conbd mnge far
ovpr the mountains bordering this platesn on the north®est.  In
the distance, Tully a handred miles away, =tosd Mount Fair-
weatlher, its pewition rendersd congpicoous by & bink of shining
clonnds Honting sevencly above its cold summit.

The mountaing direetly cast of Yakutut boy rise to o general
height of abogt B0 feet, ot gre without especiplly. peoamspnent
penks.  In o pgeneml way they form o roeed: platean, wiich s
st dhissaietend in varions chivnnds to depth of 2000 0 S000 foet.
Neavlv wll of the platean, melading moummins and vallevs, =
vovered withanow-fislids and glacters ;. ot oone of the eestreans,
s far as can beseen from o detapes, descond below an elevation
“of about 4000 op 5,000 foet.  This region i a5 yeot untraversed ;
anil when the explorer etiter i, i i qiite possible that deep
drainage Humswill be founil thmseh which elacivrs iy tescemd
perly or quite W seadevel.

After drinking in the effiet of the mugaifieent budsenpe and
endenvoring to fmpriss exvory dotail in the mpaod topogeaphy
upont miy menidry, and having finished writing vy notes, it woes
time ti retnrn s for the sooowns alread v declindng toward thie west
Wishing to seie more of the wandorful land ahont me, [ éon-
cluded to deseemid the western glogs of the Hdge apon which ]
arond, and to retarn to camp by followine n strenm which jssues
fromm the Ateevido glocier diroetly below my station ol copties
into Yalkutat bay a mile or twosouth of our third camyp,

TE—Nar. GEos. Hae ., voi 11, 1,
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The ipnickest and cosiest wayvglowin was b slidhe of the smow.
Using mv alpoustock a8 i beake, T deseended swiftly severl
lirnadeed foet withont dilfioulty, the dogs hoonding along besiide
e, when an looking up 1owass startled to see two boge hrown
ienrs on the sesie snow surfnee, nlitthe to the ledt and oot more
than o hodeed and ity vardsaway,  Hard my slite been oun-
tinmed o fow secotdi mor: T shioald bve bean in oxeesdingdy
unweloosne compmny. 1 wis uremed, and entively anpieeaeed
forr i figght with two of the mest savage animals found in this
cottutry,  The bears ha lome vellowish-brown hair, and were of
the shee and chormeter of the *grigly,” with which thov are
thought by hiinters, i ot by natamlists, te be apecitieally iden-
tionl,  Thewv were not at all abistuebed Dy ay presenos, ol in
apitee of my showts which 1 thought would make them tavel off,
oni of them came leisgrely towand me.  His strides over the
snow reveabed o steength and activity commaniding admirmtion
dispite the decidmdly auesforiable fecling awakemsl Lz his
proximity wmd evidont curiosity.  Later o the sedsot Lomens-
urisd the teieka of aocanimal of the spne species, mmle while
walking over.a soft, level surfoed, sod found wh fropression to
measure 9 by 17 inches, and the stride to reach (4 indhes S
fur s | have boon alido to learn, this i the lanzest Dhear truck that
b b tepiorted.  Bewhseing oy donger, I contimged my soow
hicle, bt im0 o differsnt direction and with aocelornted spowd,
The npper limit of the depse thivket clothing the slope of the
monntain wes soon reached, anid my anweleome eompanions
were st to sight,

Following the bed of o torrent fid by the anow-Helds ahove, 1
sty vmme o the ereek chosen for ey routi: back to eanip; the
saterd. hirowm and tarhid with sedimiett, wWellod out of & vavem
at the fuot of an deo prociples 200 feet high, ond formed o roaring
stppatne too deep el too swift for fording.  The soaring of the
bipown wodors nnd the stirtling noiges mande by stones mttling
dewrt the jee-clifl topether with the dork slindows of the deap
gores, walled an by o steop monntain slope on one side and a
placier on the other, mdde the roote seeor uneanny. On the
panuids fillinge the spaces between the howliders there were many
fresh bear trucke, which gt legst sugposted that the belated try-
eler should be sareful in bis movenmimls,

This locality was afterwaed occupisd a8 o cnaping plice, ol
i shown n the plebure formang plate 10, The dark-colurmd ice,
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il with stones and earth, night easily e idstadoen for steti-
fodd poeke; Tt the diet disealoring the foe is almost entlrely snpar-
fielnl.  The orest of the olifl 3s formeed of débris, wnd 5 the edpe
il e shoet ol stones and earth covering the gonetal saefaee of
thoe glavier:  Owing to the constut melting, stimos and Dowlders
wee condinundly loosened to ettly down the u‘tr-ul: slope wod plumge
into the water hynonth,

1 bl il (o the bank of the stpewm, by springing froem
bowlder to bowlder, for about o tinilis, andd then came to o steop
L, thie western sido of which wie swept by the roaring S,
The bunks above were alothed with spracee troes and donse wnder-
brush ; bt there being oo alternntive, T eotersd the forest anid
alowly worked my way in the diretion ol eampn To tewverses
the unbroken forests of sonthorn Alnskn is olwavs ditHonli, even
when ong 5 foesh: aod, woary nd T was with minav hours of
Inborions: elimbing, my: progress was slow indeed,  One of the
pr'lnt"uml obstniles envountered in thrending these Arvtie jnngles
is the plant known as the © Devil’s elob ™ ( Penar Aorridvn), which
grows toa hotght of ton or fifteen feet, and has broad, palmate
lenwes that pre espocially conspionons in autimn, owing to their
biright vellow enlor, Flie stenis of this plant run on the earth
fosr H!'\'uml et and then eurve upwanl.  Every portion of ite
strfiton, evin to the ribs of the leaves, i= thickly st with M=,
which infliot painfa] wonmls, amnd, breaking off in the Nesh,
couse festoring sores. [n foreing o way theough the bhrush ope
fresguintly tremdds on the prosteate portion of these thorny plants,
anil not infrequently & made aware of the fict by o blovw on the
head or in the face feom: the over-arching stonas,

I struggdod on through the tangled vegetation wutil the sun
went _ﬂ”'ﬂ'li sl the winsls bovanie dark and somber, Thick
moss into which the foot sunk as in o bed of sponge, eovered
the grosd everywhere to the depth of two or three foet : eath
fallen trunk was o rounded monmd of green and Lrown, decked
with grivceful equiseta el Geens, or beiliant with Sowers, but
wiost trencherous aml anpoving to the belated traveler,  In the
gloome of the dim=lit wowds: the thees, biardodl with mos. os-
stined strange, motastio shapis, which overy unfamiline sowiml
seprnei] to start into life: while the nimmersus trails made by thie
bears in forcine their way throuzh the thick tangle wore posi-
tive evidenoo that not all the inhnbitants of thie forest were crea-
turis of the imwermstion, My faithful companions, “ Bad ™ al
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H'Puid ™ shiowed slens of wenriness and offorsd w00 algistion
whoen T ostarted a fire ang] exprossed iy intention of spondinge
the paght bomeath the widespeeuding branthes of n mosseovarsd
pvergrreen.  Having o Few pieces af brend in my pocket, | I shred
thin with the does, and stretehing wvsolf oo a foxarian bank
of Tehions tried to slesps, only wofind the mosquitoss so oner-
gethe that there was no ope of passing the night in comfort,

After postiogg 1 folt rofreshod, and onnecladed o press on
throush the sathering Jdarkmness, and aftor auether hour of hand
work T eame ont of the fons=t and upon o fielid of furrent-swipt
ho ldors, deposite] bie the stream which © hd lefb further ap.
I owas surprismd to find that the teilight was ot S0 {ar spent us
| hoil fanebed,  The windv shiend - being free of vogetation, I hne-
tored on, and after traveling about two nriles was rojoited by the
abeht of o entip-fire Wlnzing in they distanee.  The warm fire mrd
i ety suppeer soon made mo forget the fatigues-of the day.

This my firstday's exploration, mmst stand as an exomploof
miany stmilar dars spent on the Tills amd in the forests north-
weat of Yakutat bay, of which it 18 not necessary togive detailed
4|p.~;'¢|.-ri||tiu-|1.rl,

UCasior Tumre mx DisesepaxrdesT Hay

Ch ity 4, 1 comtinued oy exnningtion of the région aboumt
the hogd of Yakuatut bay hy nmhuu{u eitiie teiprup Disenchurt-
ment Ty to Haenls sl With the nssistunios of Cliristio ot
Crambnck, onr ednee was lannched theough the sarl witliont
ditficulty, ‘and wo slowly workisd odr way throwsh the felds of
Hotting iee which eovens] all the upper portion of the mlet.
The men plied the onrs with which the mnoe was fortunately
provided, while | direeted it< course with o podidle. & heayy
swedl rollinz in from the ocean momdered the task of ¢hoosing a
ronife thmugh the grinding joe-pock somowhat difficalt.  ARer
forr or five howrs of hard work, during whicls time severnl vain
Attty were tuade o traverse leads in the fee wiich had only
one opering, wi stereedod inoresching the sonthern oid of the
i=lnl. |

The shoros of Tlhenke sland wte stospn nd rocky; and, so - far
ne | am swaree, diford onlv one cove inowhich a boot ean take
refnge.  This s at the extronie southern paint, and s not visihle
wti] itE entranee 1s reached;, A break or fissure in the rocks
there admits of the aommulation of stone and sand, and this
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hias beet vxtonded b the action of the waves aoid tdes aatil o
Ll o0 undeed foet Tn lonoth lins: boon deposited.  The dash-
i of thie bowliders pod spoud agamst the oliffs at the head of the
eove by the inroming waves has inerensed ity extension in that
divection so as to form o willsheltered refuge. The absenes of
benohes on other portions of the slamd = due to the fuct that ils
hordering provipios desvend abruptly into deep water, and do
not admit of the nernomnlstion of débeis aboul theirbases With-
ottt stones and sopud wath whiels the waves can work, tho exeavi-
thon of terraricd is an exvosdingly slow aperation.  The precipitons
nitire of the bordees of the sland 38 dae, to some extont at Teast,
tir the ahirasion 'of the rdks by the glacial dee which ofee otoie-
el 1.

Polling our camoe far wpoon thy bench, weo began the aseont of
the eliffs.  Howdrods of =ea birds, startiod from their nests by
orr intrusion, oireled foarlessly abont otir hemds atid illnl the
niv with thelr wild ories.  The more exposesd portions of the
alopes wore hare of vezetation, tnt in the shelter oF every depres
sfon Herse thickets obstrueted the wav.  Many of the little hasins
between the toumded knells holid tneps of frosh wator, and wers
oveaplisd at the tine of our visit by flocks of gray geese [tis
evlilont thut the islond wis ntenselv glacinted ot nodistant day.
Thiv surfces of its rounded domes wre so smoothly polished that
thiy glittor Hke mirrors in the sunbight.  On the polished sur-
fivses there are deop grooves snd fine, hnivlike lines, made by the
stomes gt in the hottom: of the glacier which onee flowel over
the mland and remioved all of the rocks that were not firm and
hand. O many of the domis of sadstone there rest bowlders
of W different chuvneter, which hove ovidently boon ironght from
the monnthins toward the northest.

The sdmmit of tie =lamd 1= aboot 8O0 feet above tle lavel of
thies s, i, Jikee e widos; is polishod aod siristod.  The tormaces
om the mouttidins of the mainland show that the glacier which
farmerly flowed ont feom Digenchantment bay mnst have hoon
fully 2000 feet diep: The bed it ocoupied townrd the soath, i
now Novdod hy the waters of Yakutat bay.

At the time of Malaspina’s visit, 10 venes agd, the glaciens
fromy the north reached Huponke wland, and sarrowoded oo
three side® At the mte of metreat indicated by comperine

* The gk arovn prinving Makespdna's oot ol Dneleating thise capdi-
thons hies nlroady been et sl b oprodmssd onepliste 7, pase 08,
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Malnsprinun's recorcls withe the proesont ciadition, the glacion mst
have renched Point Esporanga, st the mouth of Dhsenehantoent
by, abont 2K yemrs dgo s and an allowanre of betwesm 500 and
AR yoars wotld soom smple for the reteeat of the glaoiors sinem
they were nt their Hood,

Resching the topmost dome of Hasnke island, a wonderful
patiorain af stow-covensd mowntuins, ghiclees, and dodbergs lay
befre i, The fsbind ooevpies the pasitton of the stage iy
arphithestes; the spectators are hopry monntain peiks, each o
moareh robod in onnine und Biddine definnes to the eoiseles
waur dl the elowent=. How insignifivant the wahderer whie oon.
fromits smoh an nodieoes, atied Joay wonk bls offorts G deseribu
sulehh o seving

From o wild oliffeenclosed valley poward the north, gaaded by
fowering pinnaeled and massive oliffs, flows o great glacier, the
fountnins of which are fur back in the heart of the mountaing
bevonid the reach of vision, Havinge vainly sought an Tradian
mntme for this jeestream, | concluded to chiristen it the Dalton
gfacdes, in honoy of John Dalton, & mines sod frontiersimann now
fivine st Yakutat, who b= justly considersd the plonoer explorer
of the reghion,  The glacor 5 grently shatteesd pnd pinnoeled in
desootiding its stooph channel, wdd on reicehiing the sea it oxpands
to n broud Tvodfool.  The Tast stecop doscont s munde just before
siinityg thoe woter, and 1 marked by orersse and piamcles of
mgmifioont proportion and beantifal eolor,  This is one ol th
few glaciers in the St FKliss rexion thot has well-sdetined  medind
wind luternl meomdines. At the bases of the ¢liffs on the western
side thoene b= brond, Tatemd morsine, and in the center, lboking
ke o winding mowmd lesiling up the gladior, runs a triple-tsinidod
rilabwoty ol ol s, feroging a v pieal niedial morsine,  The monsing)
misterial enreied by the glacier e nt lust doposited at its foot, ue
loated] away by leobergs, und seatterned e dnd wide over the

bottom of Yakutant bay,
" The glaciet expands on entering the water, ts i5 the habit of
all glaciors when aneonfined, and emds o magoifieent  seeliffs
oo Gl miles o Jonggdh.  Theswater dashing against the tnses
uf the olifts dissolves thom swny, nnd the tides tend to raase ned
lower the expanded jeesfoot. The result 1= that huge masses,
somnitiimes reneling frot sunit to base of thie oliffs, are wides
miitiel, and topple over into the seq with a tBemendons cmsh,
Chwing to the distanee of the glucter from Haenke falaod, we conlid
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doi the Bl lung before the mour roschis] oae oaee; the olill® sepa-
tutodl, and huge mnssis seotned to sinle without & sound ; the
spry thrown up ae the Blue pinoaclos disappoire]  dseendod
ke glosing rockets somotinoe ae high a2 the tops of the ¢l
nul then fell baek in gilont entamets of foon, Tho a nodse ws
of a conmonade opme polling woross the waters anid evhoing frnn
chill to ¢l The moar of the glacier continues all doy when the
air 5 warnt and the sun bright, and is most active whoo the sum-
mer days are finest,  Somvbimes, foar saeconded roar, Hlee artils
lory fire, sl the salutes were answirad, gun forzun, by the great
Hubibwrd glacfer, which gours its Tood of jee Tt the f',]'nnl. i
miles further northdstward,  This fee-stream, most wngnifivent
of the thdewntor gluciers of Aluska vet disooversl, sl o towering
moumtainy peak from which the glockor sodmves o lirge poirt ol [t
drainage, were named i honoe of Gardiner G Hobbaed, prisie
dent of the Nationnd G weraphic Society,

Looking across the waters of the hay, whitonml by thousands
ot Hoating horgs, we conld see theoe milesof the jeecliffs fomod
where the Holdand glacier onters the son. A dark hendland on
the ahore of the matnlamd te thie dght shiotoff the Ml view of
the glaeier It formisd o strongls deawn foregroumd, which en-
haneal the pietoresgque offeet of Qe soemery,  The Hubbind
pelacdor flows pujestically throush o desp valley leiding back
o the monotaiis, and hos two odin branches, with o <maller
vl stevper tabutary Twtween,  Those brmnmches unite te fono
nosingde oot extaulin into the bav.  The westorn heatich
has o etark medin] morine down its conter, which wmloes a hold.

-Aweeping cwrve hefore joining the main stroam, Thers is also oo
vl latiral debris-belt alomg the bases of the eliffs forming its
right bink.  The whole surfiee of the united glacior, and all of
the white tongues running back into the mountuine bevond the
rench of vikion, aee broken und shattensd, owing tothe st b ess
and rotgshiess of the Wl over which they fow. Tl surfiee,
whiste ot convenled by moesinnl mnterinl, i= suow-whife: hat
in the multitude of orevisses the blae e = t!ﬁl‘llt“'l-‘!i, nril !ﬁl‘-ru.
o greenish-blue tiit to the entire stéohn. . Where the sabalneial
slivpros e stedp, thi lee is Tooken fito pinonels and  towers of
the granndoest deseri ption,

Omn - the stovp monntain sides: sloping woved the Hobbared
glneier thero are oore than u dogen sseondivey Jos-stramms whick
wre tribitary to it The amphithentees in which the slavier has
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its beainning= have nevor bheen seen; bt our gonoeml mowlodge
af the fountains from which glociets flow pssures us that not
onily 2eares: but indeeds of other secondicey and tertinry clacives
fitr Wk Tdo (e meonintains conteibute their foods to the same
gl stroan.

..:liﬂ‘.l!r ]rui_l'}__l.[ r-l_‘rL"triTI"llI an boand the I".-'E-IJ'H‘l"ﬂ. I.IL'I.-lF ill Hl.-.'l.l"l'l'.l'lil.l'll,.“'l‘.
we hadl sn opportomity to view the great sep-cliffs of the Hihband
placier noar st hand. Captain Hooper, attmacted by the mngnifi-
vont sopmery, tnok liis vessol ap Disenchantment bay top peint
bevond Hacnke latid, whenee noview condd be bimed oof thie enistorn
extension of the inles, = fir ns s known, the Owwia was the
firet vessel to navimte these waters, Somdings mode between
the Eland nad the fei-foot gave Tty to sixty mthoms. At the
elbiw, where the southeastiorn shore of thie bay furene shgly
pietwiurd, thete i 0 low ot ot represerited on wny mng revions
tor the oo made b the pecent oxpodition, which eommmands even
n wider prospoct than ean be obtained from Hoenke islind,
Fomre visttors 1o this romole rogs), shonlil endeavor to reach this
islot, nfter having behold the grand panseni ebtaialile Trom
the sumunit of Hpenke =land,  The portion ol Hsenchantment
by stretehing enstward from the foot of Fubbanl glacier is
etitlosed on all slides by bolid mountaing, the lower slopus of
which have the sabdued aod Howing ontlines charmeteristio of
alavinted regons.  Sovernl wlpoiers veour in the bigl-geade litena
vullows apetting from the boy ; bt these have recently retrented,
sl none of thein hove sufficiont volwme at presend to rench fhe
"il..'_ﬂi-r_rr_ Tj]_'_n ’__:||-'|||_11"jl|j Ill_'lL'l.'_-Hl_:i!_'l 1. i“ ‘l:l.'hil"h. 11-.”. I-fll' Ettll-l'if'r.i 'I.'l'r .".I.:I'I.I'!kil
aty participating, i manifisted. here by the brout] dibris fielis,
which cover sil the lower ioestreams not ending in the sea.
The ahsenes of vigetation on the smooth rocks revently abin-
domand v the jee wlso tells of recent dlimatic changie.

A déhris-eoverod glacher; so complitely coneenlivl by conting-
one sheets of stoties sod earth that its trie chamoter oun searooly
bir recogmized, deseendds from thi mountiins just east of Hubbnril
gliior, [t formed by the tnidn of two principnl tributaries
aned, on repohing compartively Lovel pround] expands into
bpoiel iee-foit. bt dies not have sufficient vohmome to repch the
s, Another placier, of smsller dize botol the same genernl
chorioter, Hes itweon the Habbned nnd Dalton glaiers.

I ridesis] defile nhe mountains just west of Haonke eland
thiers 15 another-small divtvoversd glacier, which ¢roigm down
from the precipices above uod renches within g uile of the water.
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At its ond there isn clifl of hluck, dirty ive, sturedly 1o be dis-
tingaizhid from fock at o Little distionee, frome the base of whiceh
fows w trhid strenm.  This glivice & coverad s conpletoly
with varth and stones thot oot o voestige of the leo ean be seon
wnless we sotunlly traverse its surfnee. s ppposranee sogrosts
the nmne of flock glocier, by which it b= designated on the,
aorafppanying map.

The visitor to Huetke ilaml hos examplos of at loust two well-
marlend typees of glaciors in elow : The smpdl diélisiscovensd foe-
streams, oo mmadl o reanh the water, arve typleal of o Jarse oluss
of ghiiers in aouthiem Alaskn, which ars slowle wasting away
i igve Beoone buried boneitll débris edncententod ot the s
fiwes biw resison of thoeir own malting.  Thie Gullano glacive i= o
good example of this oluss. « The Fuabhaed amd Daltomn glaciers:
ary fine exmmples of another class of feestronms which fow into
{he sen and ond In jeechffs, amd which for convenieneo we eall
tiele-wniter glociere. Nowliere con flner or more  beantifol -ox-
amples of this type be found than those in view frotn Haonkie
iulandl.
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The formation of jechergs from the undermining and broaking
iown of the lee-oliffs of the tidewater elwiers has alrondy heen
montionsd.  But there 18 another method by which berze aro
formedi—n prooess even more memarkible than the avnlanches
that ocour when portions of the el topple over into the
gest,  The foe-aliffe at the foot of the tide-water glaciers pee really
scchitls formed By the waves cutbing buck a terfaoe in the jee
The suliverged tepmoe 18 oomposed of oo, amd may oxteéod out o
thonsand feot or wore in feont of the visible part of the Toe-clifh.
These dorilithons are roprosented in the aceompanying lingrom
(fgtire 1), which exhibits o longitndinal seetion of the Tower pod
of u tide-water glneier where it pushes ont into the s,

As the sea-cliff of joe rovedes and’ the submvrzed termce in.
orossp= in hrondih there comes o time when the bovaney of the

ifeMNar. oo, Man. vo. ITL =6
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jree at the hottom exeesds its strongth, and’ pleees breal off and
rise to the surface. The water about the etds of the glacions i
s intormely moodidy that the submerged Seefoot = hiddon from
v, sl its preesonce wonthl ot be suspectid weee it not for the
frwemgmits oocasionally rising from it The sylden appearnnde of
theso mnsses of bottom doe af the surfaoe is alwavs startling,
Whils wntehing the weo-eliffs nnd ‘adminng the plav of eolora in
the deop ervvnsses which peneteate them th every direction, or
troing in faney the strange  listory of the silent rvere and wone-
dering in what ago the snows fidl on the mountains, which e
now retarning to thoir parent, the =en, one ia freguently swakened
by a commntion in the waters below, perhaps several hunidred
fouit in fromt of the iee—liffs. At first it seems ax i sotne binige
gusi-tnoneter bad visen feoon the deops anid was Innll.u'rg thivt waters
it foibm ) bt soan the witers part, itid 8 bloe faland rises to
the surfinet, enreving bamdeeds of tonsof water, which fflows down
its sides in catamoets of foam.  Some of the bergs turn vompletely
aver on erenging, amd thes sild to the tonodt and | confusion
thint stbomds thadr birkh.  The wives 1ol awd v inowidieninie oivelos,
to hreak in sarf on the adjnoent shores, nod un slond of jee of
the most Jovely bine flosts serencly awny to join the thonsands
of sumtdar ishanda that have precsded it The fozments of the
glanier rising from the bottom in this manner are usually larger
thun those broken from the fioes of the toe-cliles, somotitnes
rretsuring 200 or W0 fied in dameter.  Thelr size sl thie god-
thimness with whinh they rse woubd fnpure cortain destruction of
o vessel venturing oo pear the treachorons joc-walls,

At the time of our visit to Haonke islogd | the entine surfue of
Digenchantment by and all of Yakotut bav ns fiesoathword as
wo eonld see formed one vast field of Hoating foe.  Most of the
besrers weerre smaadl, ot boeee aod there rose mnsses wiiel measannd
1940 by %) feet on their sides and stood 40 or S0 fieet out of th
witer.  The bergs are divided, I moferonee to eolor, ko throo
wlasses—the white, the blue, and the black.  The white ones aro
those that hive hﬂll*ll (romm the faee of the eewills or those thin
hisve been sufficiently exposed to the atmosphers 0 bacome
melted at the surfiuce and lled with airenvities,  The bloe bergs
are of gy shades and tints, finding their nearest matel in
color in Antwerp blue,  These are the onet that have redontly
risen o thie saboierged Tee-foot, or hnve tornsd over owing Lo
n chonge of  position mthe conter of gravity,  Hoapid e i the
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melting of the jee when expossl to the afr, 1t stems to Tigoefy
even more quirkly whon submerged.  The changes thus pro-
duced finally cnuse the borgs to roverse their pesitions in the
water, This i= done withoot the slightest warning, and s oo of
the greatest divngers to he guanded azrinst while canoving smong
thiene,  The white color prosmted by the majority of the bergs i3
ehnged to blae whien they beeome stranded, and the surf brealis
over thesn and dizsolves away theie porous sutfioes. A fow of
thn Wiz are Llack in color, owing to the dirt and sobes that
they carry on thelr surfices or froeen in their mass, | Cuntities
of dithris are thos Moited away from the tidewator glaciers and
stevwn over the bottors of e adjncoent inleis

Thi= ligrression may be weprisomee, but poe eammnt stand on
Haenke island without wishing to know all the secrots of the
great jee-strenms that flow silently before him,

Returning from sur comminiding station st the sanat of thy
elund to whire e lefl onr canod, we wore surprised amd ot a
little starthud o find that the ticde had rooout and left the steaod
Btween our cunoe ol the woter comipletely blockol with huge
fragment= of ity Thoro was no way leit forus to launech our
et exeipt by cotting away and Toveling off the ioe with cur
axi, ®=0 ns o farm o troil over which wo epuld dreag it to the
water.  This wa did, and then, poising the canoe onon low flat
horg, half of which extended beneath the water, 1 took my plaoe
in it with paddle in hand, while Christie aod Cramboek, waiting
for the moment when o Inree wive ralled in, Loanehed the cande
fir out in the surf. By the vigorots use of wy padidle T sue-
ceeded in resching smooth water amd bronght' the vance close
under the eliff frming the southorm side of the cove, where the
jiiery word able to deop in a= o wive molled aodor us:

Wa slowlv workod our way down the bay throagh blue lanes
in the eepack, dgainst an meoring tide, amd rosched our imis
near sumset. Thus enided one of the most enjoyable aml most
insheuetive doys at Yakutot Doy,

Fuos Yaxorar Bay o Brossonm Tsiax

Our carp on the shore of Yekutat hoy wos held for several
dives after rotnrning from Huaenke mloul, bt in the meantime
an sdvance-mmp wos ostablished on the side of the Lucis
glacier, from which Mr. Kerr and myself made explorations

nhemd,
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Felore loaving the bassenpmp 1 vidited Black glacier e the
parpose of taking phitograpls amd stadving the appenmnen of
an ol glindoe e spont and et passine awne,  This, like the
Galinno ghacier, = a gohd example of o great number of ioe
-stroams m the s=me reion which aro covered from side to sjde
with (ibris.  The cafion walls onoeithor giide rise procipitonsly,
and their lower alopes, for the helght of 200 or 300 foet, ame hary
of vegetation, The surface of the glaeler hes evidently sunken
tor this extont within a period too shioret to sllow oF the seetoola-
tion OF goil and the rooting of plants on the slopes. The haoks
referred toonee i part balow the upper limit of timber growth,
and the adineont surfices are covered with bushes, grosses, nrid
flowers,  Under the climatle conditions these pirevailing, it is
evident that the farmation of s0ll aond the spreading of pilants
over aeeas abandoned by ioe i 6 matter of comparatively: fow
yoars. Tt 1= for this reason that w very reeent reteeat of Blook
elnetor i8 inforred. Many of the glnelens in southern Alnska give
stnilar ovidenon of rocont oomtretion, and it = M‘iil[ﬂﬂ- that o
olimatic change is in progress which s either decrnsing the
winter's snow or increasing the summer’s heat.  The most sensi-
thve indientiirs of these changs, msponding oven more gquickly
than dosss the viegotation, aee the elaciors, |

The fourth of July wos :;tmut by us in cotting o beadl g the
sfivgy mountsin slope o the amphitheatee visitod during my
first tramp.  No one can approcists the density and losarianes
of the vegetation on the lowir mountain in that region until he
hins cur o pessage thronzh it Seven mon, working continuonsly
for six or seven honrs with axes and Emives; were alile to opim n
comparmtively good trail abont aomile in length,  The mmainder
of the way was along stream conms aud up howEder-wnsthivs,
which sweee froe from vegetation.  In the afternoon, having fine
Tahed onr tusk, 8 half-holiday wad spent in an exeiting soarch for
twe e hirown bears diseovepsd by one of the party, Init they
vanished befued the gons eoidd Tt hroaght out.

The text diy anadvanee-eampy was finide i the amphinthostro
abiove Ciiber Tioe, andd theee M. Kere and mysell poassaol this
it mislested only by swarms of mosquitoss, and the diy fol-
lowing oocupiod aooutstanding botte ns o topographical station,
In the afternoon of the same day the advaneemmp was moved
to the bonder of the Atrevida glicier at o point alreidy deseribnl,
whre a mudidy stream gushie out from whder the o,
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Our oext whvnneesonnp, established a fow davs Intor, wis ot
Toermow pointe a8 we onllod the extremio end of the moantiin
spur sepuremting thy Lacia and Arevide glaciers;  These deo-
strenins were formerly muach higher than wow, and when gt their
Hood formed termees along the mountain side, which remain
distinetly vigible to the prsent diay,  The space botwesn the two
ghsiors st the southern end of the mountain spur bedame fillwl
with bowlders wnd stones carried down on the side of the dee
sireans, and, as the glaciers contracted, ndided a tapering point
to the mountnin,  Betweon the prosent sarfoce of the Jos g the
highest torence loft ot some former time there are many ridpgEes,
aloping down stroam, which record minor ehanges in the oot
ation of the fee. A portion of ong of theso torrees i soon 00 the
left 1n plate 10,

Terraee point, like all the lower portions of the mountain spurs
extending southwand from the main range, is densely olothed
with vegetation, and during the dhort summons. is o pamdise of
Howers.  Chr tent wis priteliod on g low termace just bevond the
bapdir of the dee. The stedp Wudl rsing to on elevation of some
AN font on the enst of ourenmp was formed by garind fee huried
beteath an absolutely barron covering of stotes gnd diet, O
tho west the nsoent wos still more precipitons, but the slope from
b G sumait wins one mass of poreeous Howers,

Kerr:and myselfl made sevem] exeursiong: from the easap at
Termoo point, and explored the country aliead fo the next
monintain spar for the parpose of selecting g site for another
pilyapce-conmp.  In the moentine the men were busy in bring-
i s pplie. _

Our rconnoissance wistwurd 1ook ug seress the Lucia glavier
o the mwouth of 6 ddeep, Eennsverse garge in the next mountain
spare, - The eongories OF low peaks aned knobs south of this poess
we naned the Flosd hills, o peeount of the Juxurismes of the
vegotation oovering thetn ; and the addle separating them from
the mountaing o the sorth wiss called Floval guse.

T erossimge the Loci glaaer wo axperienced the usuaal dili-
pmlties maet with on the débrig-ooversd feefield of Alaska, The
way wins oxeceedingly rough, on aoeonnt of the rides and vallovs
om Alse doe, and on acconnt of the angmlar condition of the ddbrls
rosting upon it. Many of the ridges could not convendently be
elimlisd, owing to the uncertain Dotiug afforded by the anguilur
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stones risting on the shppery slope heoeath.  Fortunately, the
crevisses wero mostly Glled with stores fallen from the sides, s
thiut the donger from open firsures, which has tsually o be
pardod ngninet in glasial excorsions, was oabvinted § vel, as =
ustunlly the énse when orevisses boboma filled with débriz, the
tholting of the wdjecent sarfices Houd cansed them o stand o
rolief ntd form ridees of loose stones, which wore éxcecdingly
trivublesome to the troviler.

Newr the westarn side of the Lucia glwier, betwesn Termaee
point and Floml pass, there i s huge rounded dome of sanid-
stane riing boldly out of the jee.  This correponids to tha ¥ nyn-
ataks ™ of the Greetland foe-fields, aml was coversd by jee when
the elnelntion was mone intense than at present.  On the north-
vy slede of the d8land the fee 1= foreed high op on its Hanks, and
f¢ doeply covered with momines ; but on the southwesteri side
fta L is Jow wnd skicted by 'a sand plain depiosited s valloy
formerly ooeupied by o lake.  The melting of the glacer luis, in
fart, progrised 2o far that the domo of mok & frew frome ion on
ite aomthern side, and i3 eonnected with the border of the valley
toward the west by the sand phiine This plain is eomposed of
gravil nnd sand deposited by streams which ot times bocame
dammod lower down and sxpanded into a luke,  Sunken areas
atidl holes pvee portions of the lake botton show that it reste, in
part b Jeast, upim o bid O e,

The nuet novel and nteresting foatare i the Locin glhicior is
i glnctal river which bursts from beneath o Bigh atvhway of e
Just ub the éastern base of the nonatak mentioned above, vl
flows for alwiut o milly and o half through o channel exenvatod
tu thie foe, to then enter the meath of aonother nnel and beeome
lost to view:  An Hlostrution of this strange river and of the
month of the tunnel in the débris-poversd joe into which it rolls,
reproduced from . photogeiph by a mechanical progens, is given
on plate 14 (page 110, and another view of the moath of Lhe
same tunnel s presenterd in the succoiding plate. This i= the
finest exnmple of n gluckal tiver that it has ever heen my gued
fortune 1 examine.

The stream 1= swift, and itz wators are brown and heavy ‘with
sediment,  Its becadth i abotit 150 fect.  For the gronter part
of it= way, where open to sunlight, it Hows Between banks of oo
and over un fev Moor.  Fragmoents of its baeds, and portions of



AW VIV ¥ 40 L3000 THL ATEINESS CTRMNAL 390 WY OL TN LW

=
ok o - [ T ™

...r. 1 B Iﬂ .l._.-.-
...-_.. .lr_.-.4 rl’.if.l " a
Sae B SRR & Y
(B e e T







A typical glacial River, o7

the sides amd roof of the tunnel from which it cooerges, aire sweopit
ulong by the swift ourerond, or stranded here and  there in mid-
stronin Thesamd plain alrendy ientioned horders the river for
w portion of its course, and is Dooded when the lower tunnel =
olstrueted.

The srchwoy under which the stream disappesrs is about fifty
feet high, and the tunnel retains its dimensions as far as one ean
soe by looking in ot it< mouth, Where the strewm emergm i
unknown ; but the ermenmnee could no donbt be diseoversd by
exarmining the bordee of the glacler some miles southward. No
explirer bas vet been bold snough to enter the tunsg] and deif
through with the stream, although this could possibly be done
withoub grout danger.  The greatest rigk b such an undertaking
would be from mlling blocks of fee. While T stond near the
mouth of the tunnel thery eame o ronr from the dark envern
within, reverberating like the explision of o heavy blost in ihe
chambers of pomine, that andonbtsdly marked the 61 of an jee
miags from the prebied roof.  The conrse of the strua below the
miuth af the tunnel may be traced for some distunee by searps
i the dee above, fortmed by the sottling of the roof. Some of
Hiese may b tracediin the illostratfons.  When the mof of the
tunnel collapees so complistely a4 to obstruct the pessaze, o lake
Is furnusl above the tunnel, and when the obstraetion i removed
thir strimms deaining the glicier are Rooded.

At thie month of the tunnel there are nlwavs eonfased notsis
el rhythiie vibmtions to bo heard In the dark recesses within.
The air 8 flled with polaations like doop orean notes, It takes
Pt Little imagination to transform these strange sonnds into thi
voices and somgs of the mythical inhabhitants of the nether regions,

Toward the right of the tnonel, as shown on plate 14, there
apipuears a portion of the former river bed, npw abandoned, owing
to the cutting pervas of a bead iy the stream.  The floor of this
ald channel is mostly of elear, white ioe, and has 8 peculiar,
hummocky sppeamnes, which indicates the direction of the
ctirrent that once fowed overit. A portion of the beéd = coversd
with sl and ghivel, ond along its border are grvel termoos
resting o dee.  These oteurronces {llosteate the el that rivies
Howing throngh channels of ice are governed by the same goneral
lawe me the more familing surfuce streams,

After examining this glacial river, during oor first exoursion
on the Luecin glacior, o moached itz western banks by orossing
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above the upper arvhway, Trmversing the sand plaiy to the
wistward, we dume to ancther dtresm of nearly digual interest
Nowing ulong the western nunegin of the glacier, past the end of
thie deip gorge cillsl Floral pass. A sl oreok, Bowing down
the puss; joins the stream and skirts the glocier just bolow the
meuth of o wild goege on the side of the pain valley.  This
stream onee Hlowed along the border of the Lucla gliewr when
it wns mnch higher than now, and began the exeavation of »
chanme] in the ek, which wis retained after the surfaee of the
slurder wis lowersd by melting. 1t =till flows in 4 roek-out
eliannel fiur about a mile before deseending to U bordor of the
glacier ns it existe at prosent,  The geologist will see at onee tlint
thie i& o peculing exampleof superiniposed demionge.  The gorge
ent by the stremn i o deop narrow. trench withe rongh angninr
elifle on oithor slde; and i a good example of 8 water-cut eafiog.
When the Luvig placier melts away and lesves the boad-
bottoam e 'l-'n.uE}* clear of 1o, thie {_ll'"r.'p NOFTOW gurgo oT) 1= woshborm
 wivhe, vumnimg paratlel with its longer axes, hut o thonsad firirt
or moee above its bottom, will reminin a= one of the evidenpds of
A former o invision.

During our reconboissance wie turned back at the margin of
the sesimd river, but n day or two later pepched the same point
with the camp hands and enmping outfit, and, placing a rope
fromn bank to bank, effectod o orossiig.  Our next camgs wis 1o
Florl pas.  From there we oceupied o topographicn] station on
this surtimit of the Floral hills, and mmde another reconnoissanee
nhonil, weross the Hagdan glarier,® to the next mountain spar.

Floral puss, likoso mnny of the topographical features exnained
during the recont expedition, has a pectline history,  Tti= 4 com-
paratively low-grade gonge londing direetly across the emd of an
angular mountsin mnge forming ane of the spurs of Mount
Covk. Tl position of the pum wak determined by an sst-and-
west fanlt and by the eresiom of soft shals turned ap onodge
along the tine of displacoraent. At its houd It s shat in by the
Hayden glicler, which ows past it snd Gorme o wall of jeo about
e hundrsd fost high. The water Howing oud fran beneath
{ho #ide of the glueivr forms o muddy ereek, which finds its way
gver o bowlder-covered berd in the bottom of the gorge to the
horder of Lodin glaeior.  Along the sides of the gorge there are

* Naawsd in honor of the late De. Ferdinand Y. Hagden, foander of the
Tnited 2tates Geolmeiond Survey of the Tormituries
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many termaees, which reeord a complicated history.  Evonly
stratified clays near its lower end, sl jmcant to the Loacks glaeier,
dlyow thit it was ut one time oveupied in part by a lpke  Alwwve
the lieastend beds thero are wateravorn depesits; todieanting that
at 4 later date the gorge wis fillod oo side to side by monrines
aty] edprss stronmn doposite seviiem] huadyed | feet thivk. . Thest
wirl excavatod, wind portions wore Jofb clinging to the hillsiidos;
frming the termces of to-day.  Thverse slopes in the lorrmees
stpwost that the dminage may ot times have been reversed, ae
eording as the Locia or the Haeydin glacier was the lnghor.

The routes hetwoen pur various cain s, seattored along hetween
Yakutat bay and Blossoa tslunid, were travirsed seveend tines by
EVery mrtabier of thi patty.  To teaverie the same tmil several
timves witly humey Tonds, and perlaps in min and st s dis-
hesrtening work which Twill spare the pegdor the effart of Gillow-
ing even it faney,

From our camp in Floml jmss another reconnolssance alicail
wis middy e Mr. Kotr nml mvsel ok olread v montionsd.  These
nilvances; oheh one of which told o= something new, wore the
most interesting portions of our journey,  The little pdventures
and experienees of each ndyanes were reported and' talleed over
when wo ryjoined our companions arounid thoe eamp-fire at night,
and were moceived with gratifving mterest by the ten.

A view of the Huvden glacier from the Flom! hills showed us
phaat it ] from ko of the glaciers previousdy traversod.  [is
starfinee, whore we planned to vross i, was free of dibria exept
alung the marging and olso near the center, where we conld
distingyich o light medial weormine.  Farther southward, near
the terminig of the slweter, itd aurfiee from side o =ide wis
burind betoath o shoot of stones and dirt.  As in manpy othor
instuneos. the dibris on the Tower portion of the glaucier has been
soncentimtd at the surfuce, owing to the melting of the jop, 80
as to form a continuons sheet.,

Earlv one moming, while tmvaling over the torrent-swapt
bowlders in thee streiin-bisd on our wiy up Floral pess, we were
ittt startled at seeing the head of g heat just vigible through
the Qowers fringing the bank. Before n-shot oould be fired, Jie
vinished, and sopained perfoctly quict smong the bashes for
wivera] miniites,  Bot o ttimbling of the brioonche at length -
teuvied hile presanee; sid o few winotes lator b come out o full
vivw, his vellow-brown coat giving bim the apposranes of & huge

18—-ar, Gmid Sav., vor TIT, I



110 L Russell—Erpaition Mount 8. Eiioes

dage.  Standipg on a ronpded moand be looked inguiringly down
the valley, with ik shagey sbde o fall view.  Tfired—Thuot missed
my aim. The unsoevessfal hunter always lins an oxoiss for s
failure: 1 hsd nover bafore nsod this riffe T osried, and the hair
Vrigszor with whioh it was provided deceived me.  Fortonotely
for the bear, apd probibily =511 more fortunstely for e, the bokle
wint far above the mark. The huge beast vanished agnin, sl
thowgh the vegetation was not diase, nad left s wondering how
aueh o large aninl couhld disappar so quickls anld so completely
in such an open fegion.  Onsearching for his teneks, we found
that he had traverse] forn few rods the plant.covered termey on
which he woa frst diseovipsd, and then escaped up a lotierdd gorge
tr 0 bronder termod abaorve,

Reaching the Tiomld of the Floml pass aod climbing thie hill of
dithris borderimg the Havden glaser, we came oot apeon the olewr,
white ice of the contral portion of the teesstrpans. The lon wos
grestly coevassed, bot vearky all the gaps i = sarfee condd b
crossed by jnmping orelse by foedmdges.  The most intoresting
feature presetitial by the glacler was the way in which it sields
el £ o ther B ity of the rocks over which it flows.  Starting
ony the wastorte =ide, Delow the contentee o Flovsl pass, ol ex-
teruding northwedwan] dingonnlly neross the atreun, thoee §5 0
Hne of steop descont in the rocks bhoneath, which canses the oo
to Iw groatly brokon.  This 8 oot proporly an dee-Sall, exodgt
moiek the confintmge walls of the cafion ; but it might be called an
ee-mipid. Thedee bends down over the subglacin] scarp with
many long breaks; ot does pot foem pinaaclos; js in many simi-
lanr instances whoere the descont s gronter, and oo jee casenles
atenr.  The most practionble way for erossing the glacior was to
asewnd the strostan above the fine of raphds for sonse distane, al
then ollow dingonally down its centir, finally veering wostwanl
fo the opposite bank. By following this conese, and making a
double enrve Hke the letter §, we eonlhl erssz the stoo) deseant
in' the cenler, wheto it wos least erovissed.

The mnrfginal momines on the Havdon glicler sre fovmusd off
frngments of brown aoid gy sondstone and black shale of all
size= anid shapes. Iy is elenr that this ez was sathered Ty
the elifts. boredering thoelacior on either sides  The medind ma-
raine which frst appears at the surfuee just abovo the mpids s
of o different echametor, and tells that the blgher peaks of Mount
Cook are eomposed, i peirt at lest, of o different ninteral from
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the spurs: projecting from it The methinl moraine looks black
(i o distanos, bot, oo teaversime i, 3 wis found to be som-
posed mainly of dark-grocn gablivg aod serpentine,  The délieks
15 seattemod ovier the surfiue i a bolt soveral rods wiile ; bt it {=
nok doop, ns the iog can almiost evorywhers e seon hetwoen the
stanes;  Where the fragments of rock are inest widily soparmtod,
there are fine illustrations of the naanner in which small, dark
flanes absorh the heat of the sanoand melt the oo benoath more
erphdly than the surrounding stirfiee, sinking dnto the joe so as
tes furmn Hiktle wells, several inchies deep, fillod with olear water.
Larger stones, which are not warmed theongh during o diy's
sunshine, proteot the fee honeath while the sdjacent stirfai i
melted, and conaequently beomue clovatod on pillaes or pedestals
af dee. Thie stones thiis clevated are frequently larse, and form
tnbles witdeh are nerly alwovs ndlined southward.  In other
instances the ice over lorge arens, espanlly along the ednter of
the medial muraine, was coverod with oomes of fine, angular frage-
ronts fronn a few inches to threo or four feet in hni-gh'l, Thiese
were Wt really piles of gruvel, as they seemoed, hon consisted of
cones of i, sheeted over with thin layvers of smnll stones. The
secroel of their formation, Tong sines disdoveral on the glaciors of
Switderlund, i= that the gravel 2 first conventeated in n hole in
the doe nocl, o 'the general surface melts awav, aot= like o lang
stone and protwets the jee beneath, It is palsad anon podistal,
but the gravel at the Dorders pontinoally folls down the sides and
o eomicsl foro s the result,

Where we crossed the Huyden glacier it is only about o miile
broad in o direct line; bof to trmverse it by the vlrenitons ronte
retidered tecessary by the charncter of its surfaoe required about
theee hours of hard tmmping, ¢ven whon aninenmbered with
pack=.  From the center of the glitivr & magnificont view may
b ubitained of the snow-covopal domes of Mount Cook, Fromn
which rugged mountaln ridpes streteh siithwand like wieat arms
and oiclese the white snow-field from which the glpsior ows,
At an olevation of 2500 fest the jov portion disappears hépeath
the néwe on which nota trace of dibris s eisiblic. ALl the higler
portions of the monntains are white as =now ean make thom,
exeept whers the pinnacles and prresipdoes are too step t rotain
A COVITING. r

Ui renching the western side of the glacier wo fonnd p baee
apuee on the bordering «liffs, abiont o hundred foet high, whick
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lias beon alndoned by the foe soomeontly that 1t = not vt
ssseil over,  Above this eame the lixuriant and beautiful
veaetntion covering nll the lower mountdin slirpniss,

The mowritain spur just west of the glacior, like sevirnl of the
ridpes dtretehing southward from: the higher mountains, onds
in o geotp of hills sonewhiet separate from the main rdge. The
hills #ire coversd with a rnk vegotstion, wnd in plaes sap-
port & densy growth of sproce frees.  Reachiog the gmsy
sarrarit, we had n fine, farereaching view of the unexplomsd
reion toward the west, anil of the vast platean of ioo stretching
southwnrd bevond the reach of the vision,  West of e station,
anithor great iveetram, named the Marvine ploeier, 31 honor of
the late A. B Marvine, flows sonthwarl with o brondth oxesesd-
iz thait of any of the fey streams vet crosssd.  Beyvond the
Marvine glueder, and formiing its western border, thers 3= an
excoelingly ruegid onntain rmige trending northesst wnd
sonithwest.  Althongh this is, topozmphioally, s portion of the
nipamntain s formine Monnt Cook, its prominence and its
pestiline geolizienl structure Fendor it impartant that it byl
limve an f|'.||1'|'-1':q'|r|1|+_'f1.l. nme In mt'lmnwhrigmmlt ol ..wﬂil‘t".l
to geiemes rendered by the first Atate spalorist of Masaohositbs,
it is destgnated the Hitcheed rnge on our maps,  Rising alove
th angulir drest Hne of this mountain mass towers the pymm-
e somit of Mount Sic Elins, ascimingly ns distant as whon
wa first bebeld it from near Yokatat bay.

Ahout o mitle west of the hill on which we gtood, and hoyomd
the bid of & lake now drained of it= waters. by o tunnel lodiog
anntliwand theoaeh the fve, rase o staep. rocky island out of the
1|_F[.|‘It*i|1l:':1, i« Eunitait overgrown owith vezotation and dark with
spruce trees.  This onsis in s o=ea of joe, suhsequently named
Riosaom islamd, we vhoss as the most favorable site for our next
sl vanpe-opan .

W thon returned to our cimp in Flosnl pass, and o day or
two later Kere and Cliristle started on o kide trip ap the Havden
glweter, Ui b ahsent five dava  Dhuring this trip the wenther was
stormy, and only allowisd hnlf an hour for toprigraphical work
when n somewhit favornhile station was ronched.  Thes was of
vt abrvice, however, o mnpping the conntry, ws 1 gave o stating
of onnxideralile. elesation on the side of Monnt Cook.  The trip
wits nearly all above the =now-line, and wus relieved by many
fovil ex Pt
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While Kerr wind Christie wire away, I assi=tod the caoip hamnds
i wdvdneinge to Blossom wland.  Our first doy's work consistid
in packing Toads peross the Hayden glacior to the wonded hills
on = westorn border, reached during the roconmuoissanes de-
saribed nbove.  The weather was stormy, anil a dense fog rolled
in from the ocean, nheenring the moumtaing, and compelling us
ton find our way seross the glacior us best we conld without land-
mrks.  Patiently threuding our way among erevasses, wo al
length eame in sight of the forests on the extremity of the moun-
tpin spnr townrd the west, nnd coneluded to csimp there ot
the weather was more fvorable. W ellmbisd the bare alope
bordering the glacder, and foresd our way theough the deippimng
vegetation to an open space heside o fittle stromm and mome some
aged spronoe trees that wonld furmish good foel for o cnmp-fice,
We wore glad of o refuge, bot Jdid not fully appreciate the foot
that vur tents wore in o pardise of Howers nuntil the next morn-
ing, when the sun shone elear and bright for a few hours. We
Hailed with delight the world of summer beauty with which we
were surrounded.  Our camp wis inos Hitle valley amid irvigular
Wills of déhirs 1eft By the former joe invasion, saeh of which was
A rounded domwe of Qowess.  Thoe desolate jee-Helids werd  oomnmi-
pletoly shut out from view by the runk vigetution.  On the slope
nhove ud, dure sproce trses londed with' streacmers of moss, anid
soetningly many centuries ald, formed o background for the floral
devoration with which the ground was everywhere coversd.
Flowering plants and ferus were massed in guch dense. lnxori-
ance that the streams were lost in gorgeotis banks of hiloom.

Reéhuctantly wo returned to Floral pass for ansther load of
e supplies, and Lte i the afternoom pressed on to Blossom
iulund, where we aznin pitehed our tents in min and mist, ami
wgiin, when the stormi cleared oway, fonnd ourselves innn un-
froadden paradise.  Kerr and Christio sejoited s ol Blossond
faland on July 31, and wi were onee more ready for an gdvanee.

Hios=om [=1AXL

Char enmp on Blossomy Eland wos none nosmadl pond of water
pnel elose boside o thick grove of spruce troes on the westorn sude
of the land-mass. Tl tents wore 80 placed a8 to Sorire an an-
obstraeted view to the'westwied : and they were visihle, o tum,
o parties desrending from the mountains towned thi northwest,
whither our work soon led us.
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The sides of Blossom wland ace rongh and precipitons.  The
glaviors Howing post it et away the rocks and, s the surivee of
thi ice-fislds was lowered, left them inomany places in mgeed
oliff bare of vegetation.  Thoe top of the sheod wis nlso formerly
glaciated and in part coversl with dibeis ; bat the ico retreated
iv [ong auo that the once desolate surfaee iy become alothed in
verdure.  Everywhere there ore dense growths of flowers, forns
ml lwrry bushes, On the rocky spurs, thrifly sproee G,
festooned with droaping strenmets, shelter lnxurinnt lanks of
s, Hehons gnd forns. There was no evidenoe that homoan
Hand had ever placked o fower in that Toxuriant gaedo ;o
o teaoy onuld b foumd of man’s previons measion. The only
prails wore those loft by the oaes o foroinge thoie way throagh
the demse vozolation in goest of sucealent roots.  Later o the
season, when the berries ripened, there was a feast spread invit.
ingly for all who chise to poartake.  On the warm summer days
thee air was filled with the porfume of the Howers, binds (litted
in snd ottt of the shady grove, amd insects hummad in the glad
sunlipght; the freshiness and beauty on every hand mnde’ this
o sovn g little Faden, preserved with oll its froshiness and
frograncy froon the destroving hatid of nun.

This onsi= o0 desert of oo B oao beautiful and displnys s
why instruetive and attmetive fentures that 1 wish the roader
tov o with me up the Howery slopes and study the interosting
pioiures to be spen from 1ts soammit

The narrow myine back of our eamp b festoonod and ovor-
T with tall forns, shooting out from the thickets on either
b Jike bending plomes.  You will notice at o glanee, if puer-
chanes vonr youthiul exenrsions happensd to e in the nprth-
crpstorn staties, ns wore wmine, thet many of the plants aglont ge
are ald fonds, of bt leist fortoee aegiointanees.  Thie tall forn
niddihe =0 gracofully as wo poss 38 an deplenion, but of fankdr
goowth than in mest southern regions.  These tal] white fowers
with aspiring, Aat-topped wmbles, looking lke mok cpmwny
plunts, bot lpcger noed more, showy, helong 1o the geoues Arebon-
golien, and are at home in the Ussonde minge and the Hocky
Mountains a= well oy heto. The Tily-like plant growing so pio-
fusely, especially o the molst dells;, with tall, slm spikies of
grvenish flowers and long parallel veined lenves, s Peratom
eipide. . These brilliant yellow monkev-Howers, honidinge so gre-
fitlly v the bunks of the pond, ave olosely related to the Litthe
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Mimiilus which nods to its own galden reflection In manv bf the
hirooks of Now Eﬂg]m'ui. That purple Epitelrion, with now, sl
then o puasd white variety, so compion everywhero on these hills
is the samg winderer thot we have sson over moony sipomree milos
birpesath the borst woods of Maine.  These bnshes with obscare
white Howers, looking fike Httle waxen bells, wo rooognize ot
onee a2 huckleberties; 10 a short time they will ba lomded with
tusoivis froft. Toviting couches of moss heniith the sproae
tres aee fdtooned aod deirated with fiiry shapes of brown
grven, that reenll many o Jong mmble among the Adiondack
hills nnd B the Comndian woods,  The Honpods; equoisetn gl
ferns are many of them ddentienl with the tracery on possy
meminde covering Billon homlocks in tho Otsiggo - wods in New
York, bhot display preater Tnsarinoee sod fresher aod more bra-
it coloms:  That gmeefnl tittle beach-fierm, here and there Buliod
to s vich brown, foretelling of future chonges, i identionl with
the little fairy form we nsoml to gather long ago alomg the borders
if the Great Lakes.  Astors and gentians, debionte orchids and
prarple lupines, besides tany less Bunillar plaots, erowd the il
sidid and dick the unkept meadows with o beilliant mpss of
varied Hght. In the foll sunshine, the hill-slopes appear ns if
the lields of pefals olothing thenn had the prsm's power, gl
wire spredding oweb of rdinbow tints over th lash lonves ond
ol Le]ow.

U our roturn to Mlossom i=land, late in September, we found
many of the Howers fuled, but in their places there was g pro-
fiesion of berries nearly as brilliant in eolor as the petals that
heralded their coming,  Many of the thickets, inconspieions
batfiore, hind then w disep, moh vellow tint, due 1o an abundanes
of liasions sulmon berrios, larger than our largest Dlockberries.,
The huekleberries were also ripe, anid in woniderful profusion.
These additions (o oar tubile wore specinlly appreciatod after
living for more than o month i the snow,. The ish trees were
holding aloft-great bonches of scarlet borris, oven desper and
ticher in eolor than the ripe leayves on the same brllinot hranehys.
The deep woods wore brilliant with the broad vollow lenves of
the Devil's clal, above which rose spikes of dérimson berries.
The dense thivkets of eurrant bushes, so luxoriang that it was
dilloult th force one™ way throngh thea, had recoived o dusky,
srtvokee=liloe tint, due to abandent blue-black atrings of froit sps-
pended all aldng the under sides of the branchos
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Lok u= ot lodk too for ahesd, however. Wandoring on ovar
the sunny slopes, whove the gardencr Lias forgotteon to sopurdte
the eolors or to divide the flower banks, wo gain the top of the
il but =0 denss nre the plantsabont as; and s ehger 1 omel)
painted g o expand . feeely in the sunlight st the expense of
its nedghhbors, that we boye to beat them down with our alpen-
stolks—mnuch as we dislike to mar the beanty of the place—
hefore we can rooline on the thiok turf benenth and study the
strmiyge ol bofors us.

The forveround ol every view = s bank of fowers nodding amid
ewavitge in the wind, bat all bevond 5 o frofon desert.  The
iee-fulds Liofore us, with thelr dark banids of débris, ave o plotare
of desolution,  The erentive Direiath lins tonched only the giredion
whivh wi, the first of wandorors, have fnvaded,  The land hetire
us s patirely withoot human associations.  Noo battles hnve
thers hoen fought, mo kings have ruled, no poets have sune of its
ruggotness, und oo philosopher has oxplained its soorets, Yot
it has its history, its pootry, and it philosophy ! |

This mountains townrd the nortle are too nearat haod 1o reveal
thiwdr grandour:; only the borders of the vast snow-fields cover-
ing all of these apper slopes ary in view.  In the deep eifion
with perpendioular walls, just north of our =tetion, but eurving
westward so that ite upper course is concealisd from view, there
flows n seciondare glacier which forees its torminal moraine high
ap ofy the northern slope of Blossom jsland, bt does oot now
join the joe-field on the south.  Streams of turbid water Bow
feomn this glacier on each: side of the oasts op wlhieh we stand
aned mmite at the meouth of o dark tunnel in the foe toward the
=onith,

The barren gravel plain just enst of our station, and st the
firt of the glacier from the oorth, s the bad of o glacial lake
which has been drained through the tunnel in the fee.  On our
wiy W Blossom Bslund we ersssod this aren and fouml that it
hod but recently lost itd wotors.  Ministore terraces on the
eravel”hanle forming the sides of the besin marked the height
too whioh the waters Inst rose, amd all the slopes formedy sob-
morged wore coversd with a thin Javer of sedimont. On the
sidos of the busin wherp this fresh lininge rests on steep glopes -
there are beautifil frettings made by rills in the-soft sediment.
The strewm frou the ghwisermow meandirs seross this samd plain,
dividing as it gows into mony branchis, which anite on sppeogch-
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ing the dark archwoay below,  The ke s oxtremoly irrogalar in
it= hehavior, and may be filed and omptied several’ timess in o
segson, Phe waters are oither redtrined or flow freely, aceord-
it s the tunnel throush which they dischiarge is obstructesd or
upen,  The lake i3 typical of o clas.  Stoflar boadins mny le
found about many of the spum prejecting into the Malasping
¢laider.

A Tittle wesst of they glacier tiy whiech T hieve divsstsd Ao ntben-
tion there & o narrow  oantein gorge ocoapied by another
glacier, of smndl sige ot having all the principal charmetorstios
af even the lnrgest Alpise glaciors of the rogiom. 1108 leas than
half w mile in limgth, has a0 high grade, and s fid by severn)
bitorl hrnches:  [ts surfivee 3= divaded into an e regdon helow
mod g nevd region above 14 hins lnternl and medial mornines,
e pinhncles, crevasads, and many other ditsils gecaliar to
glaviers.  From its extrenaty, which s dark welth dire snd stones,
there flows o stronm of taebid water, Tt i, in et oo mindatore
mrdlitudd of the ivestronms on the neighboring mountain, some
ul which are forty or [y miles in Tength e maty tines wider
in their nareowest port than the Httle glacier hefore s 18 lone.
The more thoronghly we become avguuinied with the monntains
of southern Alsskn the more inferesting. nnd more nomomas do
the Alpine glaciers of the thind order become.  Already, thou-
sands coudd b sonmernbed.

I will not dotain my fmsgnary companion longer with locid
ditatls, bat ten ot onee o the ohjsts which will ever be the
ooiiter of attriction to'visitors whao miny chnnes to reach this
rofote Island in the e, Lodkie fie ap the Marelie glrier,
Prwcrnid the taperivge pinnncles and ragged pwaks aloat it head,
yo will see spires and eathedeal-like furma of the porest white
projected  nopinst the porthern sk, They recall ot onee 1he
eoclesinstic architectare of the O3 World ; but imstend of haing
divih anid  Gatlod by time they seem bailt of immpenlste marble,
They have u goandvur ind repose soen: only in mountains of th
fiest magnitinde,  The cathedml b the righe, with the long roof-
bileo erest ntl o taplring splee gt its enstern terminus, i Mot
Auirisin @ = eclovation = over L3OO foet. A Tidtle o the W,
and equally Twutiful bt slightly lesd in olevation, i= Monnt
Malaspina—a worthy tenunient to the unfortinate wavigntor
whose nome i bears,  Thess peiks are on tlie imain St Elins
ranze, but from owr presont point of view they furin otly the

IT=NaT: Goon e, vor TII, 1=,
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ekgroumnd of o magnificent pleture. Later in tho seasom onr
tonts wisrne pitehod nt thiir vory mses, and they then revealnd
thitr fall grandenr aod fulfilled overy promise given by distiant
VoW

The ragged  Hitcheook range bordering the distant margin of
tho Marvine glacier, ke the monntaing near at hand and the
eocky Bland on which we stand, i= composed of smnd=tone and
shale, bt presents ane interesting foiture, to whileh T shall diroct
your attention, The tromd 6 the miwe i northeast sl south-
wial, Bt the stentn of which it = comiposed ran east and west
and are incdined vorthwiard.,  As the cgnge issome sight miles
lonz, these conditions wonlid =cr o indicate a thivkness of mony
thomsands of fet for the rocks of which it is composed : vet the
herds wore deposited in horizontal shests of sand and mnd of
very Iate date, as will be shown ferther on. But the gridd
apparent 1.hil'l¢11r'$-'| of thie strats i= diedeptive: d neerer extnrinm-
tion wonld reveal the et that the roeks have Dam s {_ﬂ!ﬂﬂ}*
erishiod that even n hand specdmen ean senrcely be heoken oif
with fresh suffnees.  More thon Uhis, the Dlaok shale exhibiting
i greatest amooit of crishing i osually inwodgeshapod
miiEses, whieh, in soime enses at least, are bardersd by what ore
knowit as throst planes, nearly evimeciding with the bedding
planes of thestenta.  Thorocks v been frnctared and ormshed
tozether in such o way s to pile fragments of the sanie Luyer on
Lo of wach nther, ahd thus o arresise g_l"l".‘l.l.[j' thetr apprrent
thitkoest In the elevations belfore us the thriast plabes are
tiprped northestwandly. gnd it would seome that the foree thist
prowhueed them peted froim thint divection. The apparent thick-
nis of the beds las thus been inoressed mnny tnies.. What
thidr original thicknms was, it is oot gow posable (o aay, . Simelar
indications of & luterl erialiing in the rooks may b found i
sovornl of the monntain spurs betweon the Hitoheook pange npd
Yukuotat boy; but spoee will not permit me to follow this sab-
jeirt Turthor.

Tarning from the mountains, we direot our eyves sewsnd ) bhat
it is a-son of foe thet mests our view al oot the hlue l*m*ilh.
Fiur ns the eve can el toward the west, towand the south, anid
towhrsd thae southeast thare t= nothing in view but o vast plateaa
of few op harren déhris flolds psting on e and eoncealing it frinmn
view, This is the Malasping glavier.

On the bordoer of the Jee, just below the elifis onowhich we
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stand, there is a belt of débeis pechags five miles in breadth,
whivh almost dompletely eonvonds the jew beneath,  Portions of
this moraine ave covernd by vegotution, wml in places it = hrill-

Fuwne 2— T of & gloriad Ladeldt (lrovew frowe v Phatigraph),

wnt with flowers.  The vigetution i most abondant on the
nenrsr bordor and . fides away towan] the center of the ghieier,
Its listant border, sdjacent 0 the white fee-fleld Deyvond, s
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absolutely bare and desolite.  An attempt T Tiden made 1o e
priviooe this scone in the pletiee forning plate 16 The denwing
ik from o photogengib wnd shows the barren dibri= field steetoh-
Itz nwny towirds tho southwest.  The extrome southern end of
the Hiteheoek range appears ot the rght, T the distance i= the
white iro of the central purt of the Malaspina glacier,  Far b
vond, fuintly ontlimed against the sky, are the snow-overed hills
westoof Tov bay,  The Bowers in the foreground are growing on
the etvst of the stepp blnd! bordering Blossam islanid on the south.

On the morinecoverad portion, especially wheee plants have
tukien rool, there are hundrods, porlinps thousanids; of Inkelots
1;[&1;;};.}'“1_;1 kqlutil—ill“.l_]_llﬂl rlilli',l-rtr:i-i-lnltl. A view of one of thesoe
intresting rodorvodrs in the e s given in figiee 20 10w shonlil
o dlewn to the s ior nod exumine sach a Jakeler nenr at Findd,
wir ghould find that the oliffs of fee surrounding them wro nsnally
nnsvommetrienl, being espevially steep amld mgged on one sile

Frutag He=-oetin of o glomnl Inkelof,

anid Jow or perhaps wanting entirely on the other.. Buat there
i no reguladty v this rspect ;) the steop slopes may face inany
direction. On bright davs the oneireling walls are always drip-
ping with water produced by the melting of the jee ; little rills
ure eonstantly Howing down their sides and plunging in -
tare eatarnele into the lake holow ; the stones at the top of the
ioe-eliffs, holonging to the geneml sheet of dedivis eovesing the
glacter, are continindly being andemmined and précipitated luto
the water. A enrions fet in peference to the wallsof the Jokolets
i that the melting of the fee bolow the sarcfies is wore mpid
thiun nbove, wheee it I8 exposed 0 the lireet ris of Lhesan.
As s vesult the depressions hinve the form of an honr-glass, ns
indlpated In the sccompruying seetion.

Bovond the bordering momines nb onr et we can sk o omt
over the ice-platean and view hundeeds of square miles of jts
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frosem surfiade, At the same time wo obtain glimpees of other
vast toe-folds towind the west, bevomnd Tey bayv : but their limits
i that direction are unknown,

Lo i thies spsson T mde an exoursion far oot on the Malas-
pina glacior from the oxtrome. sonthen omd of the Hitchooek
ranee, and beowme nequointed with many of its poealinrities.  1ts
surfaes, instead of heing a smooth snow-field, as it appeare from
a distance, i= noghened by thousmnds of drevasses, many of
which aee filleel with elesr, Blue water.  Over hundrods of squure
miiles the surefnee appees ps af @ wiant plow had passed over it
leaving the fee fureowed with erovasses, The erevnsses ate not
bopopad 5 vesaad ]y ome ooy 'orvss thee at o boand,  They appear to
bir thie eenrs Joft by tents in the tributiry ieestrenimns.

The stilloess fhr out on the gront See-feld s Domediately
notived by one who has ecently teaversed the sloping surfaces
of the tributary glaciers. 1t % always silont on that vast frogen
platess.  There are oo surfivee steowme and o lakes ; not o il
s slong its channel of jee: no eascades are formed by
strentns plunging into monling and crovasses,  The wiler pro-
duesd by the meltitte of the fee Hods ite way down into the
grlweier o peclups to its bottons, and must thete form rivars of
I wiee o bt no dedications of their existenos onn be oldadnel
ut the surface.  The ey surfnee = andulating, amd resembles
sorie respocts the great tolling prairies O the west ] it s 0 peadrie
of T Tnthe domtral portion ot w ghoot of vogetation casts its
shindiow, and searcely o figment of rock can by foaml The
honndaries of the vast platenn kave never hoen surveved, but its
area cannot be less than five hoodmd sqoare miles.  The glowe
i of the conter grently excecds the extent of the moming-oo-
eredd horders. [t hins a getem] elevation of fifbeen, or sixtéen
Tiutselees] fout, being highest near the end of the Hitehooek mngs,
where the Seward ghaoier comes i, and decrensing o there in
ull direetions.  From the sammit of Blossom Elaod aod other
eommntibing statiops it i evident that the doark worndne balbs
nhout its bBorders aro componid ad  tocord. i variad history.
Fur away townrd the southeist the individudl olements may be
distinguiehod.  The dark banils of débns sweep around i greast
eurves andd ooneenteie, swird-like figures, which indiente thot there
are eomaplivated carronts in the ssomingly motionless platea,

The Malpspina glacier helongs to o class of jce hodies not pre-



120 L Rwasell— Erpedition i Moant 8t Eligs,

viousiy récogniesd, which are formed at the baxes of mounidins
v the wndon of severa] glacdors fromabove.  Thele position sug-
gits thie name of Piedmont glicciges fur the typee They differ
from contimental glueiers inothe fot tha they ars foemed by the
mdan of tersteenms amd are not the soures from which e
streams flow, The =upply froan the tribuitary glacier is cotinter-
balaneed by melting and evapormtion. |

[ the reader Lins Beromme interested in the vast ice-fields nboot
Blesdom inland, he muy wish to conitinue our nequaintance aod
g0 with me into the great snow-fields o the higher mountains,
where the lesrivers fesding the Malasping glacler have thedr
sulired,

Lore Anovie THE Sxow-LiIve

Early on the morning of August 2, all necessary preparations
having been made the day previous, we started in the direction
of the great snow penk to be seen ut the hoad of the Muarvine
whincier, where we loped to find & pass leding through the mionn-
tains which would vnable a8 to reach the foot of Mount St. Elins
o o diseover n practicable way across the musin pango into. the
unkuown country townrd the north.

AL of the tamp hands wiore with us at the start, exeept Stamy
and White, who had been despatohoed to Port: Muolgrve 1o pue-
chose shoes, Al ot Crombeck ondd Lindsley were to return to
Blogsmuo  island, bowever, after bmving their Jonds at o ren-
dezvous us far from Blogsom aland as could he readhed in p day
and allow sufficient tinte to rotien to the aseeamp. Korr ard
ayeell, with the two catnp hands mentioned, weee ti press on to
the snow-flolds gbhove.  We took with us o tent, Blankets, tutions,
wn ofl-stove, and n supply. of coal gil, sod felt equal 10 any
mmergeney that might wrise,

The morming of out departurs wis thick and fogry, with occa-
sionn] showers, aond the weither grew worse instiad of bitter as
wi advanesd. Al the moontains were soon =hut ont from view
by the vast vapor hanks that settied down from above, and we
hadd little exoept the péneral chameter of tho glacier to ghide 1=

Our way at first led up the esstorn bonder of the Marvine
glacier, over seemitigly interminnble felds of angalir déhrs
Traveling on the rugead morsdne, sofe ides of which may e
obtwined from plate 17, wis not only tivesome in the extreme,
bt roinous G boots gl shoes,  On passing the mouth of the
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first lateral govge (about a mile from Blossom @land ), from
which flows a seeondary glacter, we conld look up the bed of the
steap ravine to the white procipiess bovonsd, which soemied 1o
tesoend ont of the clouds, and were searmd by avalanches; but
il of the higher peuks wore shrowded from view. At noon we
paassedd the mouth of a seeond nned lirger gorge, which dischanges
arimportant tributary,  We then loft the border of the gldier
aid travelsd up its oonter, the orovazsss it the embonchures of
the tributinry stienm being too numerons and too wide to be
arossed without sreat diffonlty.

In the conter of the Marvine glavier there 5 o dark medial
moraing, oomposad mainly of débris of gabbro and serpenting.
of the sume chumeter ns the medinl momine on the Hayden
glacier, alrendy brielly meontioned. Here, ton, we found hrood
aress covered with suul cones and glicial tablee  There are also
rushing streams, Rowing in chanvels of fve, which finally plunge
Nt erovisses of Tn well-Tike mouting and send back 8 desy roar
from the caverns beneath.  The murmues of eonning waters,
hoard o every honid, seem to indicats that the whole glapior is
doomied to melt away in a single séason,

Early m the afternoon we reached the juonetion of the twii ndin
branohes of the Murvine glacier; and chose the most westerl v,
We were still tonveling over hand hlvue ice in which the biue and
white vein-stmoture characteristic of glaciers could be plainly
tistingaishoil. The borders of the jee-stream= were dark with
Internl moriings ;. but after passing the st great tribiitacy com-
i in drom the northeast we teachod the apper Timit of the
glaedor proper and eame to the lower border of the névé fields,
above which there & little surface debirs,  The glacier there lows
ovier o ruigeod descotit, nod s greatly broken by ite fall. At first
wit etnleavorsd to fitnd o passage up the centior of the crevasssd
and pinpaoied doe, ot soon canie tooan impassalile gl Torne
ing toward the right, we troversed o rides of foo betwoen profiumd
gorres and reached the base of the mountain slope borderne the
wlicier on theeast.  Our party wis now divided ; Christie and his
tmpanion were left searching for a gomvenient place 1o lave the
cang of mbions they cirrimd, while we, who wire 1o explore the
regions ahove, were endeavoring to find s way ap the fesfall.
A shout from our eompanions below called our attention to the
fnot that they were pnable to reach the bhorder of the glocier,
whore thoy had been directed to leaye thde pueks, and that they
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had loft them o the open dee.  They waved ws = good-hye ™ and
stiirted bock toward  Blogsom dsland, leaving our litthe band of
four to make the adyanee _

Desponding into o deep blnck gorge ot the border of the joe,
furined by its melting back from the bonderiug olifls, we lam-
bered apward benouth overhiunging iorwalls, from which stones
and frupments of it were ocendonnlly dropping, wod finully
roachid & great snow-hiank on the barde of the gluder,  As the
atornd still continued, and was even mersising in [Dree, wo son-
eluded 10 find & canaping grovmd soon s possibilo god mnka -
anlves comfortable a8 the eireumstnnees would permit

Freep Cave 1x THE By,

W lunel o renchod the lowes Bmitof perpetual snow. Thore
were o more moniines on the suriee of the glusier, aad o e
ek surfuces lnrge snoogle 1o hold aotent. The entive region
wis snow-mantled as far od the sve coulil s, exeopt where
pnsacles and oliffs ton steep and muged for the Snow to aeois-
mulate rose phove the general surfare: A Httle b one shide of
the mieath of o steop Iaternl goro wie fouand o spotin which o
ings of partly disintegrated shale hoad Gilen dowo from the elifil
Wo arrapod the fragments aside, snoothel the soow beneatly,
pnd ol o owall of rock along the lower margin,  The spaceo
whowve was Hlled inowith fragnumits of shale, so as to form o shelf
o which to pitch our tent.  Soon our blanleod=s were spreosil,
with our water-proof euats for o substratun, Al Bupiper wits jitie-
pare] over the oll-stove

Prarkneas gettlsd down over the mountadis, ond the gtoem ins
vpeiiaed ae the nieht enme o, What is anustal In Aleska,
the raind fell in torrents, us in the tropdes.  Oor little tent of
lieht cotton cloth affordod great protection, vt the rib-drope
Liotd ety it with el foree that the speay wies denven thiragh and
e o fine fain within,  Woey with many hours of haed tee-
oling oyver moraines nnd across orevassed dee, und oo an abios-
phere satumtod with mpistuee, we rolled o reelves in onr blankets,
detormined to rest in spate of the stoctn that masd abont,

As the min became henvier, the svalanchies, alevidy alvrmingly
numerous, became aoore dad more fregquent s A emsh  like
vhinder, followed by the elatter of falling “tones, told that many
toans of fee wned rocks an the mountains to the westwand hod slid
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down wpon the borders of the gladier: another roar niehr ot haod,
ensed by an avalaoche on oor ownesida of the glacier, was fol-
Inwed by another, another, and still another out in the darkness,
o one eonld tell where,  The wilder the storm, the louder and
more frequent became the thunder of the avalanches. 1t soemnd
e if pundemoniom reigned on the mountaing,  One might fuey
thiit tha evil spirits of the hills had preparsd for us o eeeption
af their own liking—hut decidedly not lo the taste of their
visitara,  Soon there wns n clatter anil whiz of stones at our
door. Looking out 1 saw rocks ns lorge ds one’s head bonnding
past within d fow foot of dur tonk. The stonis on the monntaimn
iide uhove Bed Teon Tookenod by the min, and it was evidont
thint var perch wias oo longer tenabife.  Before we conld remove
our frnil ghelter to a place of groater safety, a falling rock struck
the alpenstock to which the rdge-rope of our tent was fastened
aned enrriod it wway.  Our tont * wont by the boand,™ as o sailor
wonld ke, anid we wore 1eft exposed to the ponring min.  Before
we conll gather up our blankets they were not anly soaked, bt
i bushel or more of mnd and Ao feom the bank above, pre-
viously held back by the tont, lowid inoapon them.  Rolling
up our blankets amd *oneliing ™ the mtions, instriiments; ole.,
under o rabbae cloth held down by rooks, we hustily dengiod
onr tent-cloth down to the bordor of the glacior, at the extromity
of n tapiring vidge, along which it seemed Dnpossiblo for stones
from above tw trevel. We there pritebed our tent on the hard
s, without the luxury of even a fow hoandfuls of shale
henesth our blunkets,. Wet and cold, we songhit to wear the
night wway as best we could, sleep being impossible,  Cruambaek,
who lisel Bewnr sspecially energetic in removing the tent, regaind-
less-of s own exposnre, wis wet and became eold and silent,
The vilstove amd a few eations were hrouvht from the cache at
the abandoned eamp, and soon o dish of doffiae wos stonming al
filling the tent with its delicious odor.  Our shelter hoctme eom-
fortahly warm and the hot eoffee, noting nz o stimalant, restored
ot slugeish girrolation,  Wo pesssd an upcomfortable pight
and watched anxiously for the dawn,  Towaed moming o colil
wind swept down the glavive amd the min cmsed.  With the
divwn there eame indieations that the storm b pessed, slthough
we were still enveloped in dense clouds wid conld not decide
whether or not s favorable change in the westher had ocourred.
W wire still cold and wet and the desire to retum to Blossum
IE—NaT. Gempa. MG, S T, T8,
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i=land. where all was surshine and sawomer, was great.  Uneee-
twin ns to whot would be the wisest conrse, we packod our
hlankets and darted slowly down the mountain, Jooking anx-
jously for signs that the storm had readly passod.

An hour after snori<e s oft in the mist above ns reveslmd the
wonidoeful Blue of the heavens, sl allowed o Hlood of sunlight
tr ponr down upon the white flelds boncath,  Never wis the
August stn micre weloome  The tists vanished Defore it mneie
tonch, Tesving hore nnd theee Mecey vaporwrths festoomed along
the moontuiv side ;s the clonds disappeand, poak aftor peak
e Tt views, and snowsdomes and glhewers, never =een befor,
one by one rovealed thomeelves to onr astonished eves. When
the curtain wis lifted we fotnd ourselves inoa new world, e
wild and riugged than any we hod yet beheld, Thene was
nob & trow in sight, and nofhing to saggest geeen fivlds o flowery
hithsieles, exeepl on o few of the lower mountuin spuars, whiore
brillant Alpine blossoms nddid o tonel of eolire to the pale lnod-
soapi, ALl eldo was storn, silont, motionless winter.

T glacior, clenr wed white, withoot o rock on ite hroker s
fice, looked from o little distinee like o voaet smow-overed
meadow.  We were about n mile above the lower limit of the
anvw-fielids, where the bluw ico of the glaciee comes out from be-
neath the néve.  The blae jee was deeply buried; and could only
bo geon in tho deepest ervasse.  Across the placler rose the
antgnlue oliffe and tapering spares of the Hiteheock range.  Every
ravine and guleh inoite rugged sides wns ocetpiod by glacioes,
minny of which weee so hiroken amd erevissed that they looked
like froset entarmets.

Chewred by the bright skies amd sun-wirmod air; we  froshed
ot A tha glicior, tuking the conter of the stresm in order to
avoid the erevisies, which wero most nomaerons adong 168 bomlors,
Two or three miles above sur frst camp we found 8 ploee whsrs
n thin layer of broken shale covered thesnow, at o sufficient dis
tamey, from the stoep dopes above to be ot of the roach of ayvee
Innches. We there estililishod our secomd camp after leaving
Blsecn i=lamd, deied our blankots, and speot the raosinder of
the day basking in the sunlight and mthering cooegy fur eoming
BT s,

We fund the névd of the Morvine gluer difforing groatly
fromy the lower of ley portion provionsly triversod.  Tnstend of
foe with Tlue aod white bands, as 33 common lower down, ths
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entire surfnee, anid e fur down in the erevieses as tho eve ool
distivgaish, wss composid of compart snow, ar siow eluaired
toaey particles tesotmbling hall o Tavine in reality bl few of
the properties of ordinary soow: # might propery be calld
v iee,  Usunlly the thivkness of the layers varivd fror ton to
fifteon foet, Sepamting them were dark lines formed by dust
Mlown over the surface of the glacier nnd buried Ly subsogquent
smaw=sorms, or by thin bive lines formed by the odees of shests
of iew and showing that thy snew surfice had been molted doring
bright sunny day= and feen nenin b night.  The lodzontal
strnfifieation so plainly moneked 10 all the orevasses fn the pévi
wios lniost virkirely winting, or at lonst was sl eonspenone, in
the lower portion of tho glacior, where, instond, we Found those
marenw bloe ond white bands alrendy mentioned, the origin of
which bas been so well deseribiad and explained hy Tyindall.

Tho centor of tho Morvine glocier, as in wmost similse lie
Atremmg, 18 higher amd loss broken by orovasses than its horders.
The rrevasses ol the side trend up strem, ns i3 the cnse with
marginal crevasies ponerally.  In the present instanes the conrses
of these rents could be plainly distieaizliod oneach boriler of
the glueier, when looking down npon it friim Bedehlwiring slopes.
The erivasses ocenr af giite rebnlar intervals of approxinitels
fifty fuet, mnd diverge from the bunk st snodes of about 407, In
the bunks of snow bordering thy glagior sifmilar erevnses divenge
from the margin of the Howing glacier and teoad down aling {t=
hanks.  The murginal erevasses and the crovisses in the bordor-
mg snow-fidkds, to which no special nome has hoon wriven, fall
misrly o B ot botwesns the two there 15 o series of rregrlar
ermnka aod brokwn snow, sharply defining the border of the
UV v,

The vrigin of the mwgloal epeyasses trending u) #ream wos
explaid during the stady of the gleclers of Switserland.  The
following diagrmm wid ex plination ilastruting theirdevelnpment
are enpied from Tyndall :

Lot A e one shbeof thie glacher amd 7 0 the othier; aud Tet 1o dipee
tem of mtion be that indicated by the areow, Lot & 7 b u trasssers
slhoe 4f the glacker, Wwlan straight seres it oy o-doy. A fow doyw ar
wiewkos honer the slioe will have bisen earrind dowin, amd besaniss the nter
v more quickly than the sides 1t will oot setnodn strmbubit, tnit will
Isetid intor the frme 8 T, Sapgoning 4 o bo o smsdl squans of i oelioal
wliews pear the side of the ghudor; in the pew posithon (e sqoane il he
distortend i the lownge=haped Smee T £ Fla voir attontion upasty Lhe
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dbitgrmal T3 of the square ;& the lower position tlds diagonid, §F the jee
el sdretndl, world e lesterthvened @0 7% 0%, But the fon does not stretoli
it Liiveikes, ] we Jimve & ievinase farniad st eiehitngies o 1900 Thie nmt.
Lnepuiscthom ol Ll o will nsone voi that e ooy will point
olsiprely wpwnl™ *

A g &

et
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it | [ b 3 n
Fvrram 4— Dicgrm illmstrniting the Formuatlon of mirgiaal Crevriases,

The explanation given above applies wpecially to the lower
or fey portion of a glecler ; above the snow-line othur fncts appeir.
Whet s glicier fluws throtgh tields of snow on a Jewol with its
atirhiuse, cpevasses mre formped in the sdjacent hanks.  Theso trind
down strewimn for the sume resson that the ofevasses inthe glhisier
propie trend np stream—that s, the frietion of the moviug
strvan against its lmnks tonds to carry them: along, while the
portions ot a distanee nro stationsry.  Fissures pre thus opened
which trend in the direction in which the glwter moves,  The
angly mnde by these grovasses with the axis of the glacier T
about the same ns those of the mamgind] crevisses, bt in an
oppesite direction.  They are witlest near the margin of the
glacier and tapor to a shurp el towards the stationary snow-
banks above.  The crevpsses in the two series thus fall near]y
i ine, but are separated by aonareow baod of irregualardy broken
snow, markineg the actunl border of the glacier. F

Adter leaving Blossom feland the party wis divided, and we
Lisghs 0 i series of numbers for oor ey above the snow-line,
although in this mrrutdve ond on Wi pocompanying map o single
sories of nombers for all the camps will be waed,. While in the
ficld the camps in the snow wore wsually termed, fscetionsly,
o garding comps” in allusion to the unootafortabile manner in
whivh we were packed in our tent at night.

“The Forms of Water: International Scientifle Series, Now ¥ork, 1575,
1 10710 -

i Crovassed i soow=-flalds thromgh whiseh woestroams Bow will B men-
tiomesd wznin in deseribitg the Sewsrd glachor.



Avposs Pinwacne Pass

The morning after teaching Cam 12 dawnesd glocionsly bright
Thi night had been cold, and 0 heavy frost hol sileneel every
rill from the snow=lopes above,  Tha eldive, hrnoine air gave s
roferwed pnotey and a free disire to press.on. Me. Kerr and
mwsel! made an oxeursion ahowd, while Lindsey ol Crumback
rougelit upn load of supplies from the cache lefi on the glacier
bolow Camp 11,

(O gmining the center of the Marvine glicior wo had a2 mnog-
nificent view down the broad jee-strem, Iwrdornd on eitlor hand
by towering, snow-lndim precipicis, andl ehanging, s the eve lol-
lowed the downward alogue, frorm pare white to brown and Hlack
in the distanee.  Far below we coulill barely diseern the wonded
sumiumit of Blossom islated, bevord which stretehed the sesm-

. -JIF']]...h" limidtless fae-felds of the Molaspina glacier. ATl about us
the white slope reflocted the sinlight with prinfol brillianey,
while thar ilsck momines poid furests below and the mists over
the distant ocenn, mudi it seem g 1§ one was Inoking down to
a lower and darkor world,

As wo stlvanced . towand the bhead of the glacier we fonrad, as
on severnl subseguent oovasions, that the nearsr wi ﬂI'rlilf'l'l-:li‘h‘l-."'lll
the sourees of oo leestream the sasor our progress became.
Fullowing ap the conter of the glacier, we learmnod that it ctirvid
towanl the caet o and after an hour or two of wehry trun g we
reehed the great amphitheatre in which it hos its soweve, Al
about 15 were ruggid moantain sloped, eavily loaded with saow,
and forming elonr white cliffis from which avalanches hud de-
soonded.  To the wostward the wall of the muphithontro was
brokon,; and it wos apparent that we ool oross its rim in that di-
roction.  Pressing omward up the gontly ascending slope, wo enie
at longth to o gap in the mountains bordered on the north by a
towering cliff fully o thonsanid fisst high, ol were vajoleed to find
that thi stiew marfises on the opposite side of the divide inotned
westwardl with @ gonde ns gentle ns the ono we hud ascendad,
Faooking far dowh the western snow-slopu, we conld seo where it
joined u largs plncier flowing southwand past the end of the great
elifiy which xtended westward from tho divide.  The glacier we
saw in the valley Tedow s destonnted on owe map as the Sl
alieive, in horor of Willinm H. Sewared, the furmer Seeretary of
Stute, who negotioted the purehase of Alaska for the United

=hntie.
L1590
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Thir prass we neinod  Frosiiele phost, Givnecount of this tany tow-
ering pinnacles overshadowing it Tt= elovation is alboml four
thon=sand et and ot the summdt it bas o beeadth of only two or
throe hundeod foet.  The mow on the divide is groatly erovissod,
Bt o eonvontent 3||u1.|.'_—]rri4lgl'! enablod ue to-oross without difli-
culty, The crevasses inerepsmd in breadth with the advanee of
the seasoty, sid on retorning froom our mountain teip in Septem.
Prr e hsed to climaly wp on the hordering olidF in order to poss
the wain erevinse ot the summit, Sonie lea of he erevasses of
this reglon. may be oldained from the jullowing figure, drawn
fropn o photigrapl ket on the wostern suide of Pinnnelo  poies,
not e from the sunoit

Fuovi S—-4 rermuses in Plnpaale Poss @ feran o Pliotogrojo,

Thae 10T on tlie north of Pionaele pass is really o Tiase Gaalt-
sirp of rovent date, intersocting strutifiod shale, Bmestone, and
eonglomernte, with o fow thin eoal-semss,  Tho steata dip fownrd
the north ot o high angle, snd preseat their broken edges im the
gread, ol Asing abopve the pass. The oliffs oxtenid westwnnd
frori the pres, and retain o nearly horlzontal vrest tine, bot-in-
erame 100 hetzhit and gramdenr, owing to the downwurnl errneie
of the glocier nlong thelr bpso. A wile o the westwand (heir
elovation i flly twi thoweand feed. The efiffs throwshont ure
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nkmost everywhore bare of snow wnd too stodp nhl rhageed to e
spalerl.  They foom n stromely dewwie: bodadary Tine in thie
prology of the rogion, and fuemish the key to the structure aml
geolngionl charactor of an extended area. Al the rocks to the
stathward are siodstone and shale belonging to o well-detind
series, and diffor muterially from the mocks in the fault-sonrp, |
have cilled the tooks towinrd the soutly, the Vakutat apstem, and
those expumed in the fees of the fialt-ecarp the Plenode sye-
e, DPrrectly nosth of Pibmaele pess and ot the bpuse of Monnt,
Dwent, the rockd of the Yakutat systom are exposed, and  from
e position and nesbeintion it = ovident that thiry wre vounger
than the Pinnscle svetum and belong above . I those eon-
clusions are sustained by futore ovestipation, thuy will «rry
with thewy cerinin deductions which nre amone the most remark-
alile iu genlogical history, On the erest of the Pinonele | e
eliffs [ afterwanl= found strata containing fossil shells nnd Teaves
belonging to épetles still Hving.  Thiso reconde of animal and
plant Tife show that not onlg were the rocks of the Pinnacle svs-
botn lppssited gines Hving specios of molfusks amd plants e
into existence, ot that the Yokutat svetem s still more meent.
Moro thai this the upleavil of the mountadns, the fmstion of
perons fuult-searps, aml the arigin of the glacives, ayve all
pevnrred sinoe Fhosone times.

The discovery of Fionuele pass Left nogquestion ns to the mite
to b tewversed, o order to o reach the monntoine to the westwiard.
We ntirned to' Camp 12 and the following day, with Cromback
el Lindsler to assist us, advanced our camp peross - Pianaole
pinss anud far down the wistern snow-lope.

The duy we erosded the pass was bright and olear in the morne
ing, but olouds sathered aromml all the higher peaks alout mld-
doy, vanishing againat pightfall. Ak i was desirabli to oecupy,
fur topographio and other putposes, s station on tha top of tie
cliffe. overlooking Pinnacle pinsE, wo maoade an offurt (o ek the
orest of the ridge by elimbing up the steep senrp jost ot the
divide, where the olif= sre lowest.  While Crumback fobiarnnid
to Uernp 12 for an welelitional Toad and - Lindstey wont ahond to
dirrover & tew samping placo, Koerr nnd myself, taking this nioois-
surs instruments, began the ascent ;. but we found it excesdingly
diffioult,  “The onterops of shiale in the Jower portion of the olif
furuished but poor foothold, sad crombled snd hroke away ot
ovury stap.  Onee iy companion, losing his support, glid slowly
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i
down the slope i spite of vigorons effirks to hold on, sod & riid
desernt i the vowning chasm bolow seamed nevitablo, when,
oupiing to a slightly rougher surfacd, ho was able to conitrol his:
movirmonts and o regain what had been Iost.  Climbing on, wa
o o thie hass of povertieal wall of shale severnl hundred foot
higgh, and msde s detoar to the loft wheee a epseado plunged down
a marrow chuomel. . We aseonded the bed of the stream, which
was somnotimes =0 stoep that the spray dashed over us, snd
renched the base of an ovorhanging eliff of conglomerate vone
pomed of well-worn pelibles,  Above thiz rose a ol of smow fifty
feet o1 more in hedght, which threatened to crnsh down in ava-
lunehis at any moment.  One soall avalanehe did soowr doring
the pareht, and seatterod it sprayin our faees.  Hod a0 hoavy
avalinohe forined, our position wintd have been exeeedingly don-
goroua s but by taking ndvaniago of every overhanging lertre,
anil watelimg for tho lesst siem of movinnent in thesnow above, we
et head 1,!,':1_1'!.1&511; avenlent o aheltensd {iN‘T'h undlirtesth an ﬂl‘.'u'l."-
banging oliff neor the bpso of the snow.  We then diseoverid
thnt elonds were forming on sll the high mountaing, amd shrods
af vapar hlswn over the erest of the oliff above told us that fup-
ther offorte would be nseless.  Beeking n perth protectisd o
avalanches by un overhanging olift, wi hod asplindid view ferout
aver the sloping atow-plain toward the west and o the moun-
piires Lordorine Pinnacle pass on the south, My notes written
i1 this earmnndine stagion read as fiollows:

“ Lioking down from my poreh [ean plainly distingish the
anilnlations anid orevesses i the brogd E-_Ihﬂl'—ﬂl.‘:!l‘.h !'-'L'I"I!'I.:!.'t"lh'lﬂ
wostwar] from Pinnocle pass,  Each dnequality in the rock be-
neath the ghicler s meproduced in Nowing wod subdued outlines
in the white surfare whove, The positions of bhossis aml ellfds
im the ek et are indimted by rounded domess and stoop
deyeents in the snow surfe, About the lower stdes of these
ineyulities thore are in Some cases giiticemtrio hlue lines and m
others mdinting sures, marking whete the snow hns brokon
making the deseoit. The side Tight-shining. from the castwand.
divivn the long westerly slope revenly by its delieate shading the
presones of hrond, termoo-like, trapsverse stops inte which e
wteemnt is dvided,  Were the snow removed and the roek [
nuath exposed, wo should find broad termoss dparntid by scarps
aweuping neross the hedl of the glacior from side toside.  Simdlar
tarrnoos ooour i1 ghvdnted eafions in the Bocky Mountnins and
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the Sierrn Nevade, bt their orfigin has nevor boen explained, The
glacior 18 hire ot work séulpturing similae forms s but still it is
ueiposgilile to understiond how the process i nitiated.

" Righ in front of ws; and ooy o mwile or two awiy, ride the
cliffs, spires, and pinnacles of the Hitchoook mnge.  Every mvins
and amphitheatre in the great moontain mess i dooply (ill]
with anow, and the sharp angular erests Jook s i they had been
thrust up through the generl covering of white.  The northem
endd OF the mange &= clearly defined by the @mst-and-wost Rl 1o
which Pinnacle pass owes ita origin,  The teend of the nifghty
oliffs on the southern fuee, oo which we have foand a perch, is at
righit angles to the longer sxls of the Hitcheoeok moges, and murks
its northorts torminus both topozmphically nud geologivally.

*There i& not evon o sdpeostion of vogetution in sight.  The
evir il to detont o stogle dast of groen or the glow of o sinele
Alpine Hower anywhere on the rogeed slopes: A small ayvae-
Ianehe from the snow=elitfs nbove, casending over the elifl whiel
thelters me and only a few yards away, tolls why the pregipiees
are s bare and dosolute: they have boon swopt clean by avie-
lanihies,

“ Far doan the western snow-=lopie I ewn distinguish drevades
and dirt bands in the Swand glavier, whivh flows sonthwird
past the ratgo on which wesit,  The nmeginnl evsvaecos along the
homler of the glucter can cléarly be distinguished. A= weual,
they trond ap-stream’ and, mecting dedial crovasses, brvak the
surfnoe of the glather mto thoasands of pinnieles naud tabdes.
Along the eemter of the strenm thire are Yahoped dirt bands;
separnted by erevasses, which point down-stroam and give the
appearnned of o rapid How to the centenl porkion of the slaojer,
From this distance it2 conter has the appearnnce of * watered |
rilsbone.

“A Liftle toward the south of where the miadinl crovisses are
most mamerons, and at o locality where bwo opposite ouonntair)
spurs foroe the jeestrenm through the somparmtively narrow
gorge, thore i evidenthy in jee-full, as the whole glacler from
side to side dissppenrs feom view. The appeatanie of Ningrm
when seon from: the banks of tho river wbove the Horseshoo falis
9 sugmestisd,  Bovond this slont cotarnet, the eve moees B out
over the brond, level surface of the Malasping glveior, and trieis
the dark mominal ribhons streaming nwny for milis= from the
mintntain spurs among which they orginate.  From the extrane

I—NAT Groa, Man., yor- 11, 1M1,
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sotithern eape of the Samovar hills there i a highly composd
morine-helt strotelibng away townrd the south, and then divid-
i anid enrving both enst and west. The contea] baned of débs
musk e a mile brond, Along = enstern margin 1 ocan count
five losser bunds separmted by narrow intervals of leo, und on
tho farthor side similar seoondary bunds are suggested, bt the
hoight of the centenl mnge almoest completely concenls thew
from view. 1o the distant tattered ends, however, thedr virious
divisions ean be eleardy troomd,  Great gwicls in the joe are there
inifieated by concentric enrves of débris on it= surfnee.

GEE farther westward thove pre hills rising 40 the height of
impressive mountaine in which nortliwanl dipping rocks, appar-
otithy of sandstone and shale, sitntlar to those forming the Hiteh-
ook panige, are plainly distinguishable, Al the northem slopos
of theso hills are deeply buried henesth o universal eovering of
snow evidently hundmds of feet thick, whach s molded apon
thim s as to reveal every swelling dome and myvine in their
rugged sides,  Farther wostward still, beyond o dark howdland
appurently washwl by the sea, thers are other limad s fields
of thy samo generml charsoter e the Malasping glaoier, which
streteh away for miles and miles and Blend in the dim Jidance
with the haze of the horizo

G Fast waest of the Sewand glacler, nnd in peirt foriding its west-
e shore, theee e dork, rocky erosts’ projecting through the
aidversdl foe mantlo, snggesting the lost monntains of Utah anid
Novadn which hinve become deoply burisl by the dusts of tha
disort.  The charueter of the sharp erests beyond the Seward
plagier indiente that they are the nprarned edges of fault-blocks
sinilnr to the one on which we are seated,  Entersting gooligial
reennlds are there waiting an interpreter.  The vastness of the
mitntains and the snow-fields to be seen ot a single glanee G
thids point of viow ean searcely e realized.  There ard no familiar
aljects in sight with which to make eye-mensurements | tha pie-
{rire i& of so e o soale that it defios imagination’s prasp”

Searching the snow-shoot helow with e field-glass, 1 digeover
a minate spot on the white surface.  Ite movement, slow but
nnmistukable, nssures me that it = Lindsley retarning from the
sity chosen for our camip to-pight.  Although spperently noar
at hand, he forms bot an inconspieuous speark on the visl spow-
fielel

1
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Having learned sl that T eould of the seology of the <6, and
the gathoring douds rondering it unnesessnry -t aliml the sum
mrits abisve, wi disconded with even more Jiffioult v than we hml
l:nl:lﬂ-tmtﬂ'm] on our way up, and nit Lindslov os e remched the
pas=.  Resuming our packs, wo startod on, knowing that Crim-
back would' follow our teail ; and after two hours® lied teamging
over & snow surfoop rendored somewhat soft by the beat of the
duy, but ﬁnrl-.umur]y little erevassed, wo ronched the place chosen
for our eamp,  Cramback soon joined s, and wo pitched onr
fent for the night.  The plase chisen was oo s little i=land of
eléhiels, thae fn.:ﬂuwt ont wa conld disenver from the beise uf the
gront SHE on the vorth,  We judged that we should, thent be
safo from svalanches, although the serescll pnd hiss of stones
flling from the i wore honed mony thoes during the might,

Lindsloy and Cromback, on revikiting the site of our ETEY
two days Intor, fiund that o tremendous avilisehe of smow il
rocks had i the mean time fllen from the oliffs and plougtied
it« way out upon the glaier to within fifteon o twenty foot of
where we bad passed the night, They remoerked that i the
svalanche had oeenrred whils wo were in eamp, our tont would
e Brave been renched, but that we should: probably have beeo
sontisd to death by the roar.

Frisr yonn View or 81, Enias,

Lenving Cromback and Lindsley-to make oar comp a8 cons-
fortable pa possible, Kerr and 1 presod onowith the obijoot of
seoing all we could of the sountey aliowl bofore the afternoon
émﬂ[ght facksd nto twilight. Mount 3t Elas had been shnat
out from view, dither by elowls or by intervoning mountains,
for severa] davs: but it was evident it on approaching the end
af thi ]:"I:I'II'JJ:I.[IH petss fanlt-wenrp weo should bahold it again, sod
comparatively. nenr at hud.

Contiviing down the even snow-slope, inwhich there wore bt
fow drovisses, the view beochme btoader pud bronder as we il
vimeoid, mid ot length the great pyeamid forming the dulminating
st of all the region burst inte foll view,  What a0 glovions
sight! The grest mountain seemed higher and grander wid
more regtlarly proportioned  than any peak 1 had ever Teheld
lnsfoares.  The white plain formed by the Sewnrd glavier ENVE AL
evien foreground, broken by erevasses which, lessoning in per-
spective, mive distance 1o the foot-hills forming the western moes
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ain of the glycier, Far above the angalar crest of the Samavar
hills §n the middle distanee towersd St Elins, shurp and clenr
ageninst tho ovordng sky,  Midway up the finnd slope a thing hon-
gontal hie of gray elotds was delieately peneiled,  Through the
mieshes of the fairy soarf shone the yollow sunsot sky. The
stronz outlines of the mgeed mountain, which bl withstomd
centuries of storms and endthquakes, wens softened s glorified
by the breath of tho summer winds, chillal as they kimsind it=
eryetal sl

Conld T give 1o the resder s tithe of the fpressions that sich
i winw suggests, they would declare that paititits had nover
shown them movntaing, but only hille So mojestic was St
Flins, with the halo of the sunset abouot his brow, that other
wipgnificonit penks now seen for the tisst time or more fully re-
vonlised tlinn ever befure, although worthy the respect and homage
af the niost expereneed mountain-elimber, senrcely revitived
socond wlanee,

Returning to comp, we passod the night, and the following
day, Augnst 6, advanced our esanp b the eastern borider of the
Sewnrd glacior at the extreme western e of the wpturned orest
formming the northern wall of Pinnacle pies.

This westirn end of the Pinnacle pass elifl’ is turmed abrupily
northwned, wnd the rocks dip castward it o high angle, showing,
gethor with other conditions, that the end of the ridge is
deternined by a erossfault ronning northeast and southwest.
Wist of the Sewnrd glacier there is a continuation of the Pio-
nrlepias= cliff, buk it is greatly out of Hine.  The position of the
Soward glacier, in this purtion of its conrse, was deterntingd by
ihe fanlt whivh broke the alignment of the main digplacament.

Many facts of similar nature show that the glaers of the St
Fling resion have hul their coumes detormined, to a large oxtont,
by the funlt= which lusye given the reson = chameteristic strae-
fure: the foe drinnge i3 consequent too the stracture of thi
unilerlving rocks; the gluciers hot only did not orizinnle the
shannels in which thoy flow, But have failed to greatly modify
thi.

Camp 14 wis on o sharp erest of Hmestapy, conglomprote, aned
whiles belongine $o the Pinnnele systorm, which wis oot ovar
teen fent brond where our tent was piteliod.  East of our tent theie
wis n hrond, upward slopitg snow-plvin hankel sgsinst the
procipitons hiuse of a hill ahout W thionsand fret high, At the
eder of the stiow, within theee fect of onr tent, there wits n potiil



Paint tilarious, 137

ol dlomr watir, soumingly plaved thore for our spocial use. T
wiestorn olpe of our tent was dt the margn of o olifT about &
hundeod Gt high, overlooking the Soward glacsier, We held
this cuimp for severm] days ani rodeonpied it on onr retorn from
St Elims,

Bt oF Pissacke Pass Crieda

From Unmp 14 Ceambock retarned to Blossom dsland, and
Stamy took his place. Word from Christle sssared mo that
sy pplies would be advanced to Blossoim island, wod thot onr sache
on the Marvihe glacior would Do renewed.  Sumv's drrovid wis
papeeially weleome for the resson that e brought Jefters from
dizir oo fur sawny, whioh had been forwarded from Sithn by o
teprling sehooner that chaoved o visit Yalkoeat by,

While the camp hands wers busy iy bringing up fresh supplies,
lerr nml T oceupied two station= on the summit of the Pinoasele
pass ¢liffs, Ong of theto wits onoa butte at the westirn end of
the ridee nnd just above our Gamp; the other was on the erst
of the main line of oliffs almost direetly above Pinnnele poss,
at an elevation of 5000 fed, Eacly of the stations enibreieed
minieifieent views, extending from the outer rargin of the Molss-
pina glucier to the orest of the St Ellns mnge. The siation on
the bkt mear camp was oconpind geveral times, aud provesd to
i tnost eonvenient and commanding point for study of the
goography, geology, and distribution of glavier over n wilde nrea.
O peonnd of fthe splemdid view obtained fromn the top we named
it Pojt Glorions.  1te elovation 12 55600 feet,

One of the deve on which wo oceupied Foint Glomgous was
eapacinlle remurkabile on aceount of the elearnes and freshiness
of the wir nnd the sharpness with which csch peak and sanow-
et wtonnd out assinst the degpbiloe hevens,  We Joft our
epan b eardy in the morning, and spont several himrs on Hie siimn-
it Ol owe way ap we foand several large patehes of Alpine
Howers and, under o tnssock of moss, a s, warm nest just aban-
domoed. by o mother ptarmigan with hoe beood of  Hitle onea.
One bundred feet hisher wo came to the borders: of the 2now-
field which covered all of the upper slopes except 8 narrow onest
of sandstone at the top,

The Sewand gluder, sweeping down fron the northeast, curves
about the base of Palnt Glorous and fows on southward, s
stirfiee hus the appearnee of g wide frozen tiver.  Toward thy
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vast of our stution thore sas o brond, Tevol-flooesd empphithentre,
bonuded on the south by the oliffs. of Pionneds poss sl on thi
east by Tong snow-slapeswhinh streteh up the gorges in the sido
of Mount Cook. The amphitheatre opens toward the northwest,
anid dischnraes its acenmolated snows into the Seward glicier.
Bevond this, on the notth, stond the great curtiin-wall namil
the Cormin oliffs, west of which rose Mount Eaton, Mount Ao
gitstn, Mount Malssping, and other glant summits of the moin
St Flne mnge,  Toward the west the view enlminated in SE
Flins Ttaslf, mumredly cutlined ngninst the sky,  As the reader
will Bistrpe nore and trore Enniline with the magnificent scenery
of the St. Elins rozion s we advanes, it noed not be deserild in
dusteid] at this tinwe

ANl day the skies wore cloar and bright; giviog abundant op-
portunity fie making o detailed sorvey of the principal fratitns
in view, aml for rending the history written in oliffs and ghacioes.
When the long sammon day drew toun el we retaensd oo our
tent and watiherd the grest peake heeome dim sl genorplized in
outline n= the twillght deepensl. The fading lght onused the
mountains to reeile farthor and farther, nutll ot Inst thov seooed
ghistly giante, to0 Inr ey to be définitely rovognized.  With
the twilight came soft, gy, aneertizin elonds diwn slowly mod
silosatly about the ragged precipives by the sumoer winds frons
thi s, | St Elins boosme enveloped in luminons clouds, with
Ll 1»1111_1]:}15[111 of o forw hundred feet of the shining summit; ad
noglory in the sky, to the Jult of the velled Suint, merkodd the
place where the san went down,  The shaduws sropt aeross the
ayrw-finlds and changoid thm from ol g white to n sofl gray-
Iilme.  Night rmur--.illni'lvlﬂil!r aoid with but little change.  There
was nio folding of w e 3 no Swittering of Lirds in lealy branches :
i stehing of winds among rmstling leaves.  All was stern and
witd snd atill: theve was not o touch of e (o reliove the diso-
lation, A midwinter night in inhahited lands wis never more
solepnt.  Man had never tested there before.

The air grew chill whon the shadows crossed our tent, and
delivite ieo erystals begn o shoot on the still surface of our
litthe: poml. We bade gowd night to the-stern pesks, wlhiont
whieh there were signs of o coming stottn, and sowght the shlter
of our tent.  Small and evmfortless as was that sholler, it dhut
ot the wintry scene and afforded & weleome fetreat.  Sound,
refrmhing :ilwp with dreyms of lovisd ones far awny, rénewsl

our strength for anether advanece,
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The vext divy, Augist 8, o topogruphic stition was ocoupid
ofi the suinit of the Pinnacle phss cliffs. We were astir betiore
etrririse, and Jusd breadcfst over bofore foor o'clock.  The morms
g was onld, and o cutting wind swept down the Seward gladier
from the northeast. Al of the mountains woere logl 1o view
dorse dlonds, A few mye of sunshine breaking throngh the
vapor lanks above Point Glorions save promise of botter wenther
during the doy.  Lindsley and Stamy had not vot soturned from
the lower camp, where they werg to uht_‘.uill alditivnnl mtiones
wnd Kaer and 1 ouneludid o tey to reach the crest of the Pin-
mitole puss eliff pnd take thie chaness of the weather Idng favor-
nhile for our work.

Livaving camp in the vardy mordng Hght, we chose to cHmb
ovier tie sunnit of Poiot Glorious rather thao theeaid the o
viasses at its northern bpse.  Henehing the top af the point, we
wirne still beneath tho Tow eanopy of clonids, and oonld =ee far-op
the great amphithentee to the base of Wount Oen®  Dhesponiding
the eastern slope, we soon reached the floor of the amphitheatre,
aned founed the stow smooth and hard and not greatly erevassed,
Cheerisd by faint promise of blue skis, we pressal on mphilly,
the snow ervnking beneath our tread as on & winter miorning
Two or threw hones of rapid walking hronght us o the sonthern
witll of the amiphitheatre, minry benedle the point we wishied to
oocipy.  As wo asoended the slope the way became moree difi-
gult, owing not unly to i3 steepness but alse o the Gt that
e snow was softening, and also hocinso griat erovisses erossoil
our path: looking baek over the snow wo hnd erossod, fwo
well-charoterized featores on its surfioe could hedistinguished :
thise wers large areae with a gray ting, cansed by a covering of
dust.  This dust comes from the southern faoes of the Pinpacle
pis= elitts, and 1= blown over the erest of the ridge sl senttersd
fur nrul widde over the snow-tielids toward the porth. Should the
dust-covired arens becore byrial beneath frish snow, it i= evi-
dont that the stratd of snow would be separated by thin layers
af dnrker color.. This is whiat hins Happened many tivkes, o2 wo
could see by looking down into the orevazsee. T oue deopilf
I countind five distinet steta of elear white snow, separted by
marrow dust-handa.  In othor instances there are FWEnLY OF e
such stratn visible, Each layer is evidintly the record of o snow-
stormy, whide the dust-linds indicate intervals of fine wenther

* Nazned) for Thaviil Dade Orwen, Uniford States wreoborisd.
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The strata of sy exposed to view in the crevasses, aftor biing
arently compmessed, are asually from ten to fiffeen fedt thick, bot
i1 one fstanee exooeled Gty fool. I 'we pssumo that each loyver
reprosents o winter's snow, and that compression b eondneesd
oeth strutim to o thivd of it originad thickness (and protabily
the compression bns been grenter than this), it is evident that
the fresh snows mnst sometimes readh the depth of from 50 to
1) Tent,

Toiling v up the snovw=slope, we had to wind i and 0w
st deop croviasses, sometinges crossing them by narrow snow-
Biritkees, and amuin jumping them and plunging our alpemstocks
doep in the snow when we reschied the further side. ARuramany
winding=s we reliched the sunmit of the Pinnuclepasd olifis,
Tlies crest-line 15 formed of an onterop of conglomenite cormpotod
of #anid anid pobibiles 0 one Taver of which T found large guanti-
thess of musse]l shells standing o the positbon: o which  the
eresturos v, The present elevation of this aneient sen-bottom
is 5,006 fost.  The gieata ineline northwarnd ot angles of 305 to
46, All of the northern slope of the rdge & deaply envered
with snow, and the rock only appenes along the fmmedbita ersd
There are, in fnﬂ, twn crests, s b= common with nany motintsin

ridees i this vFgion, one of Mk and the second of snow ; the
st erest, which s usially the higher, i parudlel 1o the rock
arest uoil u fow roids north of it Tn the valley Letwon the two
ridpes we found seenre footing, and ascondet] with ebse to the
highe=t point on the ¢liffie. Tooking ovor the sonthern or rooky
ores, wi found nosheer deseont of ahoat 1500 fet 1o the snow-
flelds Do,

The eloads diminished in density and gendually broke away,
a0 that the entire extent of the 8t Elins mnge was in view, with
the exception of the crowhitg peak of wll, which was still yeiled
from base to summit, A spur of St Ellas, extending sotithwal
fromn the main peak, and vamed The Chieiol, gleamed brightly
i 'the suntight, T4 wos the it point on which we nuude oleerva-
tions,  Strotching castward (Fom St Elind is the sharep orest of
the mudn moge, on which stand Mounts Newton, Jannnette,
Malnspina, Augusts, Logan, wnd severnl other splondid peaks
not vet named.  Jost to the right of Mount Aagnsta, on the
iminediate bordor of the Seward placior, rise the Corwin elifls,
miwrking an immense finlt=senrp of the same general chameter ns
the one on which we stood,
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Mr. Kerr endeavored nt fisst to edetpy o stntion én the omst
of the rocky midge, bot as the steepnes of the dlops and the
shattered pondition of the rock renderod the station hngardons,
the snow-tidge, which wis covered with dost and sand and
nesrly ad firm e rock, wos oecupiod instesd,  The clouids part-
1Ttg Ilf#lll'ﬂ e n.urthmn: revenlol several giant pealis not helory
seen, s of which seems to rival i height St Elins el One
strunger, rising in three white domes far above the clouds, was
espocinlly mogmificent. s this was probably the fiest thoe its
sttindt wits aver geon, we took the Hberty of sving it @ name,
It will appedr on our tiags 63 Mowst Logun, in honor of Sie
Willinm B, Logan, founder wod Tong director of the Geolowienl
=arvey of Unmpdn,

The clowds grew denser in the st and shut off all hope of
extonding the map-work in that Jirection. While Ker was
mnking topeagraphic skotches 1 trivd o dociphor some of the
geoliggivnl history vl the rogion around wme and make mveelf
more fomiline with its slieiers sl snow-folds

Even more rearkahlie thean e mghty peils townred the
north, belwld thit dey for the B tme, wis the vast platean of
jee mtroteliing seawdrd from the oot of the moantades. Fromn
my station whot seemod to b the oceans shore pest Joy hay
cvmld Just be distinguisbod.  Boyond the bay thore §s o groags of
hills which oome bolilly down g the ses, wid apparently form o
sea-clifl at the woter’s edge.  Bevoud this headland there i ans
other vaed glacier extending westwarnd to the lmits of vision
The wivw froim this peimt is csetitinlly the same s that obtadined
fronn the oliffs at Plonacle pass o fow days enrlior, except that
it 18 fnr miore oxtendud. 10 need oot be deseriled in detail,

The elonds becomning thicker and settling in dark mnsses gt
o mouitning, we gave up all hope of forther work and stagted
for our camip.  On tho way diswn the ridge bhetween the orest of
smiw and thie crest of rock we foond o steatim of sandstone flled
with fossil Ipayves, oo near st baod another Iiver chinngoil with
very ropent senshotls. Colleoting all of these that wo could carry,
we tradged on, finding the snow soft and some of the hridges
whicli we bl enslly erossed in the morning pow weak, teom-
h”lﬂ: ) inmevure, We orosser] tiotn =aifely, however, nnd, ropch-
ing the level Aour of e =III-I|-I]II|f|i|'i'I;ITTI:- mrehod wennly on fo-
ward Puint Glortons  Thiz time we pasgssd alone the nahioen

buvsis of thie Bigtte nt an elevation of ves or thiree handred foet
S—uny ol Ml vor 0O tesd
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swhove the glwwier, and, taking a conveniont dlide down the snow-
slog, roscho] our tent.

soop n doliddoes eap of cotfec wis prepared, bueon was fried,
anid thioese wire pot in oo warm plaoe while some griddle cnkes
were Doiny hukod. A warm sapper, followed Iy o restful e,
onded the daw,  Kere and 1 wers oure own codks and our own
hotsekiopirs during moeh of the time we Tived ihove the snow-
line, W clonred awny the ronaadne of the supper, s ropured
o hlankets for the night.  One of the g joe pinneeles o the
gliveior fell with a ot erash just ns we were toming in.  Rain
begant fo fall, nnd the night was ealil nid diznereeilile ; o it
pitsstedd 1 el il kovne, e 1 slépt sowmllyv.  Searcely anything
less werions than the Dlowing sway of our tend condid hnve
awnkenod mo.

- . . l
Aciices qpowann Graciin ™ Doxr 1 ass

Storiiy weather and the necessity of hringing mideditiotinl snup-
plics from Blossom island detained us at Camips 14 until ;1.I1-IH'[|-H13
1 We rose ot three o'clock an the marming of thet day, and,
after o hosty breakfust, propansl to oposs the Sewand glacier.
The morming was errlal but elar, anad tho aie was btneing,  Each
poenk and mitain erest in the rumeed Tandéepo sood out
leledly in the early light, aithough the sy bindd ot risén,  Boon
this st of St Kl becane tipped with gold, and then peak
after pluk, in order of thuir rank, caelit the mdianes, and ina
short thme o vast stow-Aelds were of doxeling splandor.

THeo freist of the wight before hnd bhardened the snow, which
made walking a plensure,  Weo erossed a rocky spur projécting
pnorthwsrd from Point Glorions into the Soward glicier, unidd held
t0 lower our paeks down the ide of the precipice with the aid of
ropies Char oonrse lod at fiest ugy bhie bosder of the great glavier
to a point aliore the hetd of the mplis alredy referred o, then
surved to the wistward, sl for aomile or two einitidod with the
pomar] tremd of the erovisses,  We miide good  progress, tat at
lmgth we enme to where the Angnsta glacier pours itg flood of
Teo tnto thie mnkh strei and, owing to its high grude, i groatly
hrokon, Skirting this diffienlt area, wo passed o pumber of
siiall Dlue likelots mnd rencher the westorn border of the Sewand
olucice, We fonnd n gontly rising snow-slope lomilimg wiestward
throngh a gap thet eonbd be seen in hills o few milesin advanoe.
Hut Hithe diffionity was now exporienced, except that the snow
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bt become soft mmder the surpmer’= sun, gl walldng over- it
with hieavy londs wias wearisome in the extreme. We conld see,
however, that the way alivad waes clear, ansd that oneouraged us
toopash om. Toward right we ound a camping plice on o stong
ritdee of shale and sandstong prajecting sstward from aspur of
Monnt Malaspine  This ridge rises about five bhondesd Gt
above the surrounding glacier, sod has steep roolliko slopis
The suniter e bl melted noady all e stiow from it sonthern
fets, but the northern slope wis =ifll heavily loaded,  The snow
ot the northorn side stood somie thiry or forty fwa higher than
the rocky crest of the ridge itself;and hetwern the rock crest o
the snow erest there wis o litile valloy which atforded ample
shielter for our temt and was gaite safe from avalpoelns,  The
melting of the snow-bank doring the warm doys supplicd s
with water.

The formition of crests of snow eimcding high sbove the noky
vidges on which they sest is 0 peculine and interesting feature of
thie soonnitains of the St Klss recion. A nortbeand-south section
throweh the ridge on which Camp 15 was situated, ochabiting
the double crosta, one of rock amd Lhe other of snov, s shown at
i dn Bgere G b aseation throosh o stmilor ridge with o still

INFn
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higher suow crest. The remniming figures o the dostration
are sketohes of mountain pepks,ss seon from fhe south, which
have been inereased in height by o hesvy aeoumualation of enow
on their northern slopes;  These shotches am of peaks among
the fouthills of Mount Malaspina, and ghow saow pmnacles fron
fifty to more thiun o hundred foel high. o some instunees,
tlommes mand st of gnow were seen along the western gilles of
the ridurs and peaks, but as g rmle these spow-tips on the monn-
tains are cuntined to their nothem slopes.  The cdges and sumi-
mits of the spow-ridges nre sharply defined and eleardy cut
The southern slopy expicsm] above the ersst of rock I8 often con-
vave, while the northern slopes ary ususlly convex.

In vlimbing steep ridees the donkde erests are frequently of
grent pssistance. Safe footing may fregquently b found in the
channels between the erests of roek and snow, by the aid of which
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viry precipitons peaks may be clmbed with ease. T case the
et between e two, crests 15 not practivable, the even siow-
liope itsell uifonds w sure footing for one sad to monntain
elimbling.

Aftor cstuldishing Conigs 15, Lindsley abd Stamy retumed 1o
cine of the Tower canipe for wdditions] supplics while Kerr aml |
explored nowiy for farther advance.

O eamp occupied o commanding situstion.  From the amil
of the riflze on which i1 was located there was o splotdid view of
plciers g mountains to the eastwand. The illusteition firmiing
plate 13 is from a photograph taken from thit station, Towsrd
the morth, amd only a fow miles sway, rose thie bare, riimeed #lipe
of Mount Malaspdnn.  Ina wild, high-gende goge on its wistern
shile, m glacier, 0l pinnacles gl orevasses, tumbles down fnte
e browd white plain bolow, O geeouwst of it dplendid deis
fadl this was named the Crseads glacier.  Bovond the white plaimn,
stretoling enstwarid for fifteen or twonty miles, there Tiso the
fothills of Moot Cook.  Farther south, the rogged, angolar
st of the Hitcheoek moge are in foll view,and towand the
north stands Hopnd Fering® whidh rival=oven Mount Cook in the
svimmettien] proportions of it snaw-coverod slopes.

The sarfuoe of the vast snow-pluin e at hand i gished by
many gaping fissares, but the distance 18 w0 great that tuse
mdtor detisils disappedr in & gencal view,  Looking down over
the anow, ane iy e the erivosses pe nooodingrant. They look
an B0 the white surfiee bl Deon gashed with n sharp knife, aod
then streteliod instich o way 0= o opeen the ot Thak the snow
af the ndvis oy be steetchod, of least to a limited extent, is
shiown by the chaescter of these fissupes,  The crevasses are
widest in tho center sl come ton point at their ourving ox-
tropnities.  Two crevasses frequently overlap ot ther ends and
leave o =liver of oo stretching across dingopnlly betwim thea.
It 15 by means of these dhingonal bridges that one 5 cnnblad to
thresd Liis way throwgels the erevasses,

On returning to eamp in the evening, woary with a hand doy’s
phib, & neverfaiting sotree of delight wis lound fo the mnteh-
lss winter landseapd to the eastwanl.  The evening following
iy of uninterrupted snnshine weeo especially delightful, The
e shadows of the western peaks erooping across the shining
surfice were nenrly as sharp in outhing as the peaks thoat east

® Nl I honor of Professor Holund Duer Lrving, U, 5, grologist.
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thesme,  When the elifll of evening woade Hsell Glt, and the deop-
phing water pod the indefinite winrmiaes fron the glacior bolow
wore stilled, the silenee bedame oppressive.  The stillnms oas
s piafounnid thot it secmisd as thongh thie footstops of the adenne-
g shudows shoold bie audibile

O waerrn sty dovs, however, there are noisss gnongh o
the mountuing.  The snow, partially melted and softenod by the
hoot, falls fromo the eliffe in avalinehes that woolee the moantnine
fretnble and, with a roar hike thunder, awaken the ochoes far
wodd nenr.  Puring onr stay ot Camp 15 the avalanchie: were
sonetinnes so freguent on tha steep mountain fes towand the
north that the roar of one Glling mass of siow and frocks was
senreil v hushied Befors 0 owas stieoseded by soothon

O thie southward-facing oliffs of Mouot Aogusta, commposed of
seltlst which (Hsittegrtos rapidly, thoere or feoguent rock ava-
Tl A rock or 0 mass of comminuted  schist sonictimes
bronks awny even i omidday, althongh these svalionches ooour
most freguontly when the moisture in the rocks froeges.  The
midduy svadnnohes, | faney, may be started by the expansion of-
the mclks owing to the sun’s hemt. A fow stones dislodged high
g v the oliffs fall, and, Joosenitig others in their desoent, soon
sot in motion 8 teuin of dirt and stones, which flows down the
atecp mvines with o long rumbling roar, st the same fime dond-
ing elopuds of "dust into the sie. I the wind B Blowing up the
oliffs, o froquently happens on warm davs, the doast =30enrried
furalswvn the mountains, ol hangs in the sir like elowds of
Anvi ke,

It hiow bean froguently statod thud St Eliss a0 voleano, and
sest captaings sailing on the Preitio hove sien whnt thoy supposd
to b smoke isning from b= summit.  As s southern faon is
comnpvsed of the same kind of rocks and is of the sune provipi-
ot tature a8 the soathern slope of Mount Nugusts, it appears
probuhle that what wie sapposed o be voldnie smoke wis i
renlity svalnnedie dust Blown apsand by ascending sir anrrents,

The disintegeation of the monotaim swmmits pll through the
st lins rogion e &0 grent that ot constantly wondees that anw-
thiinie is left o vet, excopt lnte in the fll, the snow surlices ot the
hases of even the steepest oliffs aro mostly bare of débriz.  The
ahernos of earth and stones on the sarfaees of the nivd Helds i
mainly due, of course, to the fact that these are vegons of aceu-
miutlation whore the winter’s snow execeds the summer’s melting,
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Thiis eneh vear the surthee is renewed and mnde fresh aml clean,
and any débris that nay have previously secamulatied 8 con:
sl

There i anothor esason, howover, why but fiftle débris is
fotrad nt thie busos of the steep precipices.  The snows of winter
are hanked himh against thess walls, It when the meks are
warmod by the returm of the suminer’s sun the snow ms their
dirke syrfivees s moelted, and leaves & deup zull etween the up-
ward-sloping bariks of snow and the sides of the oliffs,  This=e
black chastis are fregently 150 or A0 fest deep, atul recaive oll
flie dibris thnt falls from above. | In this way very ligge (uan-
fitinss aif eprid sl stdne are injectind, 08 it were, into the glaeer,
amd only cone to Hght again far down toward the wuls of the
==l roitiis, where the somimer’s e lting vxoeeds the Winter's
supply. )

O Augost 14, Kere and 1 mndo sn exeursion adiead to the
Lordier of the Aznssiz ghacier:  The snow-slope sonth of our camp
toil wistward up o =zontle grade to agap in the hills between two
hold, spow-oovered domes.  The gap throngh which the snow
oxtended, uniting with a browd snow-fleld slopiog westwand, wis
only a few hmndred oot wide, sivd firmed 8 typleal nonritain
piss, dishgnated on ot map pe Pome pusc Tte clovition i
4800 feet.  When near the summit of the pnss u fow stops cars
riedl s past the divide of sriw, wid revenled to vur eager oy
the wordorlnnd bovond. Bt Eliss rose majesticnlly bofore 18,
anobstradtel Ly intorvening hills, and bare of clowls from s
b smindt,. Wi wiere greatly eneournzed by the prospect ahear,
s thire were evidently oo ohstachs betweon us and the actusl
base of the mountnin. A photogmph of the magniticent sk
was tnken, from which the iHlustration forming plate 19 has beon
desowr, Mo the tlght of the main mountain mass, g4 shown in
the illustration, risss Mownt Nestou¥ o of the many separite
motintain penks crowning the erest of the St Eliss fage.  Oor
way L down the stow-=lope in the foregreimmd o the border of
the Awissiz glacier, whiell vomes in view hotween the forot-hialls
i the middle distance aid the sealptuesd bass on which the
erownitig pyramid of 2t Klinsstunds After resching the Aymssiz
laeier wie turned to the ight, and wade our woy to the argpihii-

* Nand for Hunry Nowkon, firmerly of the School of Mines il O
fanbia ollie sl author of & repiort ou the ooy of tho Rladk Tt
of Dukai.
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theatre Iving hetween Mount St Elins and Moaut Newton, O
the dav. we difooversd Doy poes, wo pressod on down the west-
prn snow=slope ppd  reached the sde of the Agnssie glacier,
which we found greatly orevassed ;. selecting o cnmpiing place on
n rocky spar, we returmed to Cansp 35, ad two days liter estils
Fielvisd camp st the place chosen.

Chmp 16 was similog tn many wave to Camp 1 Tt Bad about
the Shme altitude : 30 was nt the westorn e of o rupesd wmoun-
tin spor, and on the omediate border of o large soothward-
Howing glacior. On the Towor portions of the oliffs, nenr nt
hand, there were volvety patelis of brilbant Afpine Howers.
ooinglecd with thick bomedies of wirvemss and elumps of deliente
ferns. Most conspioupns of all the showy plants, o bright anl
lovely in the vast wilderness of smow, were the purple lupines
Mrepely the Qowers on the lower portitie of thedr spikes hiud
wiatnreil, aned pods coversd with wthick couting of wooly hairs
were beginoing to be conspirtows.  There e no bees and  bat-
terflios in these fsoluted gandens, bt brown fies with longs-
polited wings Wwore sbundant. A gray bind, a Hitle lnreer than
fosparrow, was soat tlitting in amd oot of crovassss nenr the
border of the fce, apparently in gquest of issects.  Onee, while
strotehed ot full Joogth on the flowoery oarpet enjoying thae warm
sunlight, o hnmming bird flealied past me.  Oecasiomally the
howrse eries of ravens woere benrd sanong the eliifs, bot they
seldom ventured near enongh to be seen,  These fow stpmetions
were il there was to rerminel s, of the sammer fields and shady
forests in fe-nway lnnds.

U'r TR Acas=iz (LACTHIL

From Camp 1 Kerr and 1 made an exoursion across thae
Asrabsix glncier, while Stamy and Lindsley retarmed 1o o lower
camp for wlitionn] suppliee, . We fourid the glacier greatly
erevarsed and the way across mare diffienlt than on any of the
joe=fields wi hoad previovsly tenversied ; bat by dint of perssver-
ance, and after oy changes fnoonr dourse, westocordsd ot lnst
In rewching the wostorn bank, nod saw thiat by elimibing o prec-
ploe boederiine an joe-caseade wo eonld gam A plateao ahove
which we knew from provions obsoryations to e comparmtively
Little broken.  We returned to eamp, and on Ausust 15 began
tho sscont of the ghactor ineurmest,  We were favored in the task
by brilliant weather
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After roaching the westeom hank of the glacier, wo made our
way to the base of the precipioe p which we had previously
wighed to ¢limb,  Tnorder to reich i, iwwever, wat linel to theow
oy pooks across A creviese over which theme was no lirdedge, nanld
fllowid thesn by jumping.  The siide of the crevasse from which
wie sprnng was higher than it oppesite Bp and 16ff o very un-
certuin ms to how we wore fo roturn ;. bat that wos o mattor for
the futire - our aim ol the time was o asebrnd the glieior, aead
tho retrn wias of no immedinte coneer.

Itenohing tho hase of the ofifT at the side of the glwier, we
nscendod it withouot great diffienlty and came out upon the hroad
platean of snow above. Thinking that the way onward wonld
e vaster along the steep snow-slope hordering the glacier, we
made an effort to ascend o that direotion, ol spent two ur
throe precious hours i drying to find o praeticable ronte
Although the crevasses were fewar than on the glusler proper,
vt they were of Targer sige aoud haed buat few bradges, A4 lost
wicapne to oo wide pall on the opposite side of which thero wis
n perpenidionldr wall of «now o hnadend foot high, nod dll further
wilvanes in that dimection was stopped.  Although obliged o
turn boek; our elovated position commamded o good view of the
glaeier helow aud enablad v to choose o way throagh the mase
of orevasses crossing it.  Despending, we plodided wenrily on in
an irremilar gigeag couse; but the erevnsses beeame hrondér
and dooper as we sdyanced, and ot length we foand ourselves
traversing flat talile-like Dlocks of snow, bounded an all sides by
orevisses =0 oo that their bottoms were lost to view.  We made
o winy fromm ane sty -tethile to mmother by i ping tlae ey isaes
whete they were narrowest, or by fruel snow-hirjdges spanning
the profound gulfs. Night came on while wo wore vet i this
wilil, broken rogling, and no chobve was Teft us but to pitel var
it in the snow and wait ontil mornmg,  The night wis olear
andl oold, and a firm erast formed oo thie snow before morning.
Althongh the temperature was uooomfortable, we wern cheared
by the prospects of o firm 2now sarface on tho morm,

Wa continued our march ot sunrise and found the wallting
easy  but the stn seon ame out with unusuad brilliaoey aod
weiflenerd the snow =6 el that evan the slowest iovements
wirn (itlgaing.  We endeavorsd 10 foree our way up the eentoer
of the glacier themgh the erevasses gl poneeles OF o secomd
Jie=findl; bot after seveml honuts of exhousting oX perietiog wie wirs
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ablijed to changn onr plon, aod aadenvorad to reach o mountdin
gpur projecting from the western horlar of the glacier.  The aon:
Light reflected from the snow was extromoly brillinnt, and the
glare from eyory surfceabout ws was painful to our eves, already
wenksned by many dnyva® toovel over the white snow.  Each
member of the party was proeided with volomed  ghisees, bot in
traversiig snow-bridges nod jumping erovasses these had to ho
dispensed with,  The reult was that all of us were suffering
maoee or less from snow-hilindness,

Abont noon we reachod the base of the mountain apur thward
whiol vur course was bint,  [b projeet=-into the westarn horder
of Agnasiz glacier. Tt is the extension of this e il uniderneath the
glacior that cansed the joe-all wlich blockoil our wav., Togo
rovanid the end of the ofifT with one pocks wis impracticabile, bt
Ehore seomad a woy up the faee of the ohif ftself, which one conld
sende by taking sdvontage of the joints in the rocks, T peeonidod
the smow-slope to the base of the precipies bot found  the woy
apward more difficalt than anticipated ; and, as the light wos
virry painful to iy eves when not peteeta] by colomod glasses, 1
it to postpiome making the cliob oot T was o hettor con-
dition, amd in e meantime to see i some other route oonld not
b found,  We desdded to entop oan g small pateh of deébeis neas
thiv base of the ol and thepe loft oue londs, Were and  Linds-
oy, tikdng o rope and alponstocks, wont aeateed tho vnd ol the
rocky spur and worked their way opwanl with great diffieualty
to the top of the oliff inmedintely above whens T hod sssuyesd to
etimb it A rope was made st at the top, pod ovr way onward
wane secnred,  This place was aftoeward, eallosd Bope ofifi. The
rigimaiiitder of the aftertoon T rested in the tent, with wy eves
vl ap with be-leaves, and when evening eame found the
pain in my head much refevid.

Ot tent that night was g0 near the brink of & erevpese that in
oprder Lo stuy the toend Ope ol of the ridgerope was mude fast (o
o lovgo stomo, which was lowoesed Into the @alf 1o sereo ns a stake.
Above o rose o provipice nearly o thousicmd feet hieh, from whifch
stomes were constanmtly fmllinge ; bota deep blnok goif intorvened
botwoen the position we had ehosen and 1he Tnse of the cliffs,
aned b thig thee stones wern preeipitated,  Not one of the fall-
mg fragments remchod the edge of the snow slope on which we
were vmpied, hut mnny times during the night wo hoard the
wlvks and Boam ol the rocks as they shaot diwn from the ofiffe

H—Nar femss. ML, v ITE, 14
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The notse made by vach fragment in its passage through the air
inereased mapidly in piteh, this indicating that they were ap-
proachingus; it they ihways fell shortof ourenmp.  The bom-
haridment from above was most aetive just aftor the shadoves foll
an the cliffs, showing that the stones wore loosened byt tho fivee-
ing of the wider in the interstives of the rodk,

The next day, August 20, Stamy dnd Lindsley went back 10
Craupr 10 for more rutions, while Keerand T remaioed ot Camp
18 nnrsing our eves and cesting.  The day pessed without any-
thing worthy of nots, exeept the almest eonstant thunder of
svilanehes on the monntains.  About sunset o dense fog sprend
over the wintry Iodseape and threstonsd to delay the meturn of
thismon,  When the sun went down, however, the temperdure
foll moveral dlegrees, the mist venished, and o fow stars cone oat
elear and beight.  Just a8 we were about th despair of seving th
men st nipght 'we heard a distont shout announeing their e
tuen.  We had g oeup of hot eoffee for them when they reached
th tent, which they drank with ebgerness; ot they woere ton
tired o partile of food.  Holling themsolves in their blapkets,
iy were asfoop oo few minotes.

(Tade ox e NeEwtox ULACTER.

On August 21 wo chimbied the olifl’ aliove Cinp 18 by meins
of the rope alrendy ploced there, aond foud the snow above
greatly crevassed,  We travolod upwanl olong the steep glope
bordering the glacier, but doon eamp to udeep crovassi which
forbude further progeess in that direetion.  Hetoromg 1o o lower
level, wo unidortook to gmooth off an extremely narmow snow-
bridge &0 a% o midke it wide snongh to erpss, bot found the
utdortaking so hazandous that we abandoned it. By this time
it wiue midday, sl we prepared o cup of hot caffoe Tefore tenew-
ing onr sttnek on the cliffs.  After lunchicon #nd & short rest,
foeling very much refreshied, we hogan Hy cut o series of stops in
a b of smow about fifty feet high, amd made mpid progress
in the undurtaking.  After an bour’s hard work ot of us robicliond
thir top and, planting an alpenstock degp in the snow, Tiw il
a ropit to those below.,  The packs were diwn up one ol o e
and we wete soon frudy fo mlvanee agnin.

We founil onsolves T vost amphitheatre boandod on-al)
sirlis gxoupting that from which we had come with rgged, snow-
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coverdd precipiees.  The plain was orossisd by linge orfevisesis,
sime of  whichowere folly o mile in Tength: bt by teaveling
around thor ends or erossing snowsbriidzes wo slowly workel
pue wiy opward townrd St Elias,  Thresding oor way throoneh
the labyrinth of yawining gulfs, we at lust, aftor the suan bald gone
down bhind the sreat pyrsnid towaed the west, found o con-
verdent place on the snow, near a blue pond of sater, on which
o pasd the night. Everything wis snow-coversd in the vast
Inndacape exespt the most precpitous eliffs aml thess wore
datygerous to approosoh, owing to the avalonehes that frequently
fwll fram thvn.  The weoathor contimued finee. The night woas
ol aied the stars wore nousasdly beillinnt,  Evervthing ssemod
favornble for pusiving o The way ahend  presented such even
smow=alnpes ond seemod so0 free from orevasses that wo decidal]
to leave our tent mud | blankots in the morning and, taking with
ns as little na possible of impedimenta, endeavor to meach the
sunumit of 5t. Elins,

Hiomesr Pornr uweacuen,

Rimirie ant theee o'clock on the moming of Aagust 22, wi started
fior the summit of S5t Elias taking with ns only our water-proof
oot gome food, and the neeessary instruments.  The higher
monntain sumumils were no lopser cloardy defimed, by o the
vnrly light it was impossible to tell whether or not the day was
to b fair.  From the highest and ahaepest poaks, clomd bunnes
worestreaming off towinds thi southieast, showing that the bigher
air currents were in mpid movement, Vapor banks o the east
wote flushed with long streamers of light ns the sun rose, bt
soiir] fiwded to poduall ashen gray, while the dlowd banners botweon
us amd the sin becanie brilliant liko tho halo sden arounid the
moori when the sky 1a coverad with flecoy clomds, Thiz was the
first time ooy experienes that T had seon colored banners
wavitgz frorm, the mouniain tope,

W found the snow-surfnce hooed, pod powde mpid headway
upthe glacier,  Char only dithieulty was the uncertninty of the
early Hght, which rendered it impomibile to tell the slope of the
uneven snow-surfiie, The lght wae g0 ovonly diffosed fhat
there wore no sldows,  The fure hesuty of thot stlent, wintry
landscape, s delicate in its pearly half tongs and wo dofily
lighted, was unreal amd fairvlike.. The winds woere still; but
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strange forohoilings of coming changes: fillad the air.  Lon,
waving threads of vapor were woven in lnee-work aeross thesky
the whiterobe! monmtains were partially coneesiled by elond-
masses drifting like spirite plong their mighty battlements ; aml
fiur, far above, from the topmost planscles, irised banners wers
sgnaling the comving of & storn,

We made rapid progress, but early i the doy eanie to the
b of i hesvy alowd hank which ensliroude] all the agper part
of St Eling. Then snow Do fo Sll, sl it was evident that
b protied farthor woulid be fush and without prooaise of suceess.
Aer twenty doavs of Sthone and handslip sinee laaving Blossom
falumd, with vur goul almost reschisd, we wore obliged 1 torn
Back.  HMoping to ho abie to renew the attempt afer the storm
Yl jms:l'-!!-llr Mr. Korr left his instroments on the snow hetween
two hngo orovasses and we retormed to our timt, where we passord
the remainder of the day and the night following.  The mow
continued to fall throughout the diy, and the storm inersased
in foree nd ndght came on,. When we nwoke in the morning the
totapest was still meing, We were in the widst of the storm-
elomld ; the dense vapor and the fine drftine snow-drystnls swept
mlong by the wind dbsotieed everything from view ; the white
epow paifiee cotld not b distinguished feom the vapor-fillod
air; thore was no sarth amd orsky 3 we seemead to be suspemied
in o white, trunstoeont modinon which surroygnded us lile »
whroud,  The:snow wis already more thun theee foet deep abont
onr tent, wd fo romnin longee with the short sapply of provie-
ions on hand was exccedingly hoamirdoiny, as there seetied 1o
Hmit to the dumtion of the storm. A can of rations hal been
Tefb it Bopre o], and we dicided to rettien to thad o if puossi-
ble.  Resuming our packs, we roped ourselves together il bogan
ti deseend throush the blimling mist and anow which rondetod
the atmesphore 6 dense that o man eould not bo distingnished
at o distones of 0 hundied fect.. With only an ocensiornn] glingso
of the white olifl srouod o guide ne; wo worked our way down-
winl over snow-bridaes niad botwoen the orovasss.  Our aseend
through this dengerous region bod been slow and diffienlt, bay
our desoent was still wors tedions.  All day long we continued
to ereep slowly along through the Winding storm, and as night

approached Dellevod ourselves near the stepe cat inog snow-chff
ditring the aseent, bt dasknes eame befure we peeliod them.
Shoveling the snow away ns best we conld with our hamds and
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basing, we clepred o place down to the old snow lasge enough
for onr temt and went inte camg,

In the morning, Aozust 24, the storm hoad spent it foree and
left the moantains with an immaolate covering, but still par-
tinlly woilod by shrods of storme-clotds. We found oueselves an
on of thie many taliles of snow, boundal on all sides by erevisses
of grend depth, but nob fiur from the snow-eliff where we hind out
staas.  The stepswere oblitesatod by the new snow, bhut by e
of & rope aod dlpenstocks wa uade the descent without mneh
difieulty, Thoe lost man to go down, not having the help of
tho ropae, nsed  two alpenstocks, and deséonded by st planting
ong frmaly in the snow and lowernng hinsell as far os e condd,
still retniniog o ficm hold, and then planting the other i the
anow ot n lower level and removing the higher one. By slowly
and carefully repeating this operation hedescended the cliff safely
anil rggoined  his ocompanions.  Passing ono benesth the eliffs,
diangerons on sdcount of avalaochies, we resched in safoty the
precipice where we had left our rope. A hoavy avalinche had
wwopt down from the hedghis nbove during our abséence and sent
its spey over the préciples we hnd to deseond. The ol of
o0 towaring shove thoe place whero our sopo was fistenod ad
baoorne groatly meltod and honey-combed, and threntenasd evory
monent to crash down nned destroy any one who chanesd to be
henenthi. To stand above the precipice in the shadow of the
trenchorous snow-cliifs while the men were desoonding the mpe
wiis exeoodingly trving to one's nerves; bt the avalanches did
not cothe, and the previous eampring place below Rope oliff was
renched with safety.

The following day, August 25, after sone consultotion, it was
decided o onee more attempt to mench the top of Mount St
Elias. Lindsley and Stamy, who had shared without complaint
oar priviations in the =now, volunteared o deseond to o liower
carmps for sdditional eations, while Kerr and myeall retaried 10
the higher camp in the bhope thet we mizht be abie to aseond
the ponk bofore the men retorned, and, if not, to have sufficiont
mtions when they did rejoin ns o oontinne the sttack. The
et dopartod on their dithonlt ermand, while Kere and 1, with
hilsnkots, tents, oil-stoves, wod what ratinns remained, oues mone
sealed the ol where we hivd placed s rogar, and tetumed oo the
teail e the day previonsly,  Abdut noon we resched the ex-
cavation in the snow where wo had bivousnckel in the storm,
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il theee preporeid o luneh. Tt wos then disoovered that wo tisd
boien wiistaken as to the qouantity of of] in our oans; we ol
searcely onongh 1o eook a single mepl.  Toattompt to nemain
severn] doys in the snow with this small sapply of el seemed
hnamrdions, and Mr. Kerr valontestod to desooticl and overtake the
et at the lower eammp, prmeure some oil, and retirn the follow-
ing diny.  We then separnticd, Mr. Kerr starting down the moun-
tadn, leaving e with o double loml, weighing between sinty anid
peventy ponnds, Lo erry througls the desp anow to the high
cattipe revionsly oooupled. |

ALOXE 185 THE Hponest Ui,

Trudeing wparily on, T reachad the high camp at sunset, and
pitoched my tent in the exesvation previously occnpied.  An
alpenstork was wmsl for one tent-pols, and stow sibieated with
water, piled up in n eolimn, for the other; the smow froee i s
fiw minntes, and hold the tent seenrely.  The ends of the fidge
ropi- were then stiped dnto the snow, and wator was phivtrend
over them : the edess of the tent wers tiéatad ina similor man-
ner, and my shelter was ready for occtpation, Afsr ossking
ot supper over the oilstovi, I volled movsell fnon ilandkor and
slopt the sleep of the weary. [ was awakened in the morning
by snow drifting into my tent, and on lboking ont discovers
thit 1 was peain canght in oo bliinding storm or mist of saow,
The atorm mged all day and all sdght, and oatitiaed without
interraption untll the evening of the seeond day.  The eosl vil
loeotning exhnusted, o cin wie filled with boueon groase, In which
s cotton v wis placed for o wick 3 and over this © witch lamp™
I diel my eocking diring the rematnder of my stay.  The snow,
fullite steadily, soon Bufed my tent, alrdudy surrounded on
three sides by an iby will highor than my hemd, sl it wis only
by almest constint exertion that 7t wis kept from being erpshisd
i, With 'a pint Lesin for g shovel 1 eleared the tent as bost 1
coulil, aod severn]l times during the day re-exeavated the helo
lendting down 1o the pond, which had long sinee disappenred
himesnth the level plain of white.  The exeavation: of s tunnel in
tha smow was also bemtin in the expectation thut, the tent woald
beeome uninhabitable,  The following oight it becarne i |es-
Ile to Teewspy thie tent clear in spite of enenzetic eifiorts, wnd enrly
in the morning it was ermshed i by o great weight of snow,
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loaving me oo alternative but to finish my spow-house aml
move in. A fannel some foue or five foet in longth was exeavated
i the snow, and a chamber ahout six feet long by four feet wide
el tliree foet hiighy was mynde at right wneles to the tunnel.  In
thi= chamber 1 placed my hlankets amd ather belongings, nnd,
hanging a rubber coat an an alpenstock st the entmnee, found
myaell well sholtered from the tempesi. There [ pes<ed (he
day atul the night following. At night the darkness gl silones
in my tarrow toml-lle dell was oppressive; not o soand heoke
tho stilless excopt the distont, mouflled ronr ¢f an ovessional
avelanche, [ slopt soundly, however, a1 the morming wis
nwakened by the croaking of o rpven on the snow inemediately
mhove my hood, The grotto was filled with o-soft hloe lght,
bt o pink rdmnee ot the entrance told thoat the day had dawned)
brigzht el el

Whict n glorions sight awaited moe!  The hiavens wore with-
ot woolowd, and the sun ghone with dazzling splendor on the
white peals sround,  The broml unbreoken snowsplain sevned
to. ey with light roflected from millions of shining crystols.
The great modntain peide wore deipod from Dase to summil in
thi proest white, a8 vet nnscarrsd by avalanches,  On the steop
clitth the snow hung in folds like drapery, tier above tier, while
the angulor peaks above stomd out like orystals agninst the sky.
=t Wlas wos one vast pyoandd of alobester,  The winds were
=till; not & soumd broke the solitude: not an object moved,
Even the maven had gone, lving me alone with the mountiins.

As thie sun rosie higher and higher and onde its warmth felt,
the snow was loosened on the steep slopes and e and  there
broke awny.  Gathering foree ns qt fell, it roshed down in ava-
Innchis that made the moeantaiss treanble aud swnkened thun-
derous cehives. From o small Tagdoing high up on the steop
slopes, the new spow would slip downward, silently st Gest, anid
ensenile oviee prec plees foondeeds of feet high, Tooking ke o fudl
af fonming water; then came the roar, inorensing in volump ag
the flowing snow involved new flolids o its path of destrootion,
until the great mess boeame irreststible and ploughed its way
dnwnwarl thmough clouds of snow-spimy, which hong in the air
lomg after the snow hal cutised Lo move and the rolr of the ava-
lanche had vensal, Al doy long, until the shadow of evening
full an the Seep slopes, this meuntain thunder continnel. The
echoss of ore wvnlnoehe sapreely disl away belors they were

-
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awakened by ancther roar.  To witness such o seene andor tha
most favornble conditions was worth all the privations and
anxiety it cost.

Beaides the sireame of new snow, there were ooeasionnl nyas
lanches of a different chiamoter, enmsod by the breaking away of
portions of the ofiffs of old snow, acoumulated, perhapes, during
sovorn] winters, These start from the summits of preciphess,
and are cansid by the slow downward ereep of the anow-fiolds
ahove, The snow-eliffs are ilwavs ertvassed and broken in
mueh the same gannner as are the ends of glaciers which enter
thi s amd eovasionally lnrpe mssses, containing thousands of
cubie vards, break away nml are precipitated diown the slipes
with n suddenness: that 8 alwavs startling.  Usoally the first
announcement of these nvalanches s o roport like that of a opn-
nom, followed by o rambling roar as the descending maoss plonghs
it= way alomz  The avalanches formed by old snow are quite
difforent from those casod by the lescent of the new =urfice
stiow, but mee frequenthy seeompaniind by surfinee stromns in cuse
tliere hins loen & recent storm,  The paths plonghed out by the
avalanches pee frvjuently shenthed with glassy ioe, forned Ly thee
freiginge of water prodoeed by the melting of snow on acoonnt of
the hieat produced by the friction of the moving tnss. A third
variety of avalanches, due to falling stones, has already boon
notiosd.

The ttoor of my snow-chamber was the surface of the old snow
ot which we had pitehed our tents ot the time we first reached
that enmpiong place,  On this hard surface, and forming the walls
of the cell, thero were thirty inches of dlear white anow, the
apper limit of which was marked by 2 bloe layer of ive ahond u
quarter of an inch thick. This indieatsl the thickness of smow
that fell dorine the it st®m.  Tis surfnes hal been melted and
softeniod during the davs of sunsline that followed it fll, and
had frogen into eloar joe.  Above the hlue bumd which encirelsd
the upiper portion of my chnmber was the 20ft, puro white soow
of e seeond storm.  The stestification of soow which 1 had
seen full rendered it evident that wmy interpeetation of the strat-
ifiention observed in the sldes of erevasses wos corroet.. The
anow when it fell was =oft and white, and composed of very
fine erystals; bt under the influenee of the nir and sunshine i
chamged s texture and bectime fey nml granular, and then re-
sitphilod the ndvd enow w0 common in high mounlains
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The day fullowing the storm was bright and beautiful; the
sunlight was warm and plensant, hut the tempernture in the
shudows wus always below freeding.  The sarfoce of the snow
did vot melt sufficiently during the day to freeze and form a
erust during the tight. It thus beesmoe move and more appar-
ent that the sesson was oo fur advancesd o allow the snow 1o
harden sufficieantly forus to by abile to elimb the mountain,  The
miiw gottled somiewhat and changed its chameter, but even al
indedduy thie erystuls om the surfvee glittired a= beilllantly in the
sunlight n= they did in the eardy morning.  Although the smow
did not melt, its surfuon was lowered slightly by evapomtion,
The tracks of the myven, at st sunken a quarter of an inch in
tlie sl surfuce, aftor the fisst day of =unshine stood slightly in
refief, but were still cleardy defined.

On the mixth day after sepamting from my companions, judg.
inge that they st have rebumed ot loast ti the camping. jlace
where we had sepnratad, T packed my Llankets amd what food
retibidne], abmndonsd the teant and oilstove, and started 1o de-
seand the momntam,  The spow had settled somowhat, but was
still =aft and vielding and over six feot deepe  Trumping weanly
on throweh the chafElike substanes, 1 slowly worked my way
dowpwarnl, and again threpdod the muse of crevassem, now prir-
tinlly coteenled Tiv the Iuj‘vr of new =now, with which we lad
strupelind severn] times before.  Midway to the pest camping
place T met iy companions eooping up toseareh for e, nstend
of meeting three tien, ns 1 expectod, 1 saw five teamping along
in single e through the deep snow.  The sight of haman heings
in that vast solitode was 80 steange thot 1 witched them for
gumo timoe before gshooting,  Glad as 1 wos to meot my come-
panions onee more, L eoulid not helppoeticing thidr roneh ol
picturesgue appearanee.  Bach mun wore ¢olored glasses and
enrried o long alpenstock, and two or three had poacks strapped
on their backe.  Soviml weirks of hand trmmping over mornings
and snow-fields had mgade many feots dn, their clothes, which
hed beon mended with eloth of any color tht chaneand to be
uvatlable, Nob a few e were vigible Quttering o the wind.,
T o stranger they would have appeared like a dangerous beand
of brignnds.

The renson for the presence of five men instond of throe was
thiz: Lindsley amd Stamy, when they left us ot Rope oliff to
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et for ndditionn] rations, were obliged to go tack 1o Camnp 12:
in ordor to got o tont and an oilstove.  On reaching that place
the temptstion to ot o Blossom idland was 5o great that
Lindsley conld not resist it and went back to the |inﬂwl':-mmp
whiro he roparted that, Kerr and 1 were storn-lound in the
mountuing gl in esd of asdstance, Three men, Pariridge,
Doney, sl White, starbed at onee, and found Stamy, whe hal
waited for thide nerival st Camp 12 A disy was thus Lost, whiloh
inirensed Mr, Kerr's hardship omd might have proved dizastrons
The party then veturned to Rope ellff and joined Keer on the
ovoning of Avgmel 20, On thiTs oocasion, ae o severn] others, 1
foomd myself indobted to Stamy for willing nssstance whon
othors hesitated.

Driarigg my imprisonment ot the highest enmp, Mr. Rerr was
detainerd under similar cirotmstances at the camp below Rope
¢liff. O ehdeavoring to rajoin te with the supply of eval ail,
aar ey valtiable under the cirenuestaneds, e was eatight in the
storm and was annble o teach the rondeevous appointed,  He
renched  Rope oIl late in the afternoon of the fifst day of the
gtort, climbed the preciphoe, and found his way through tho
enthoring davlkeness, nlofg the tearly oblitinted tenil Dateath
the avalanehe eliffs and up the steps cut in the snow-eliff, to the
site of oor bivonne emmp, Finding nothing thorve, and Deing
wethile to procesrd. firther throngh the binding =torm, he ahan-
doned the attempt amd retorned to the camp below Hr-pr: cliff.
T descending the rope, he found that s Jowerend had hecome
fust i the anow.  The tant line, sheathed with oo, wus an un-
eertiin bl in the darkness,  Midway in the descent his hands
alipiped and he slid 1o the hottom: bat the 'enshdon of new &tow
broke the fll and prevented seriows injure.  Alone, without
fire, without blankets, having only a canves oovire aml a rabler
cloth for sliolter, anil with Taat little food, e pinssad thres anxions
cinys and nighiks before Yhe arrival of the ey hands,

T Reroux.

Peciding that the asoent of Mount 86 Eliny could not Te ge
cimmplished threongh the new soow, which mefused to hanlen, i
wis ‘dedded to alandon the attempt amd returm to e
leland, Oor retrest was popue too soaotl. Storm suooesdod stormn
throghont Septetiber,  Ehole tiine the elodde Tl the mantle
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of pow snow wos soen o have deseetded Tower and lowoer, Our
list viow showed the wintry covoring nearly down to timbere
lime.

On the nieht of Ausust 81 we slept st the enop beneath Rope
¢liff, but lad & most uncomfortabile night. Six men sleeping in
n tent measnding soven by seven foil, with bt hittle peotection
footns the dee beneath, oertadnly does not seenr inviting to ane sur-
rounded by the comforts of civiliaation. A large part of the
night was ooeupled by Doney o preparing Lirenkfist over our
gil-stove, An oarly stort wos weloome to dll ; owe wore dispp-
pointed at not being able to reach the top 'of St Elink, aml were
atxions to return to more cotafortable quarters. K coneldded
to peturn at sneo to Blossam island W oeuperate, while T made
an exeursion wy the Seward glocier, with the bopo of gnining the
apper joe=imdl and secime the smphithestre beyond.

Wa left Rope ofiff about six in the morning, and found the
st huetdd and travdling ensy for seviral hours,  After l_er.-r-m]-
ing the lowar beefll, owever, the snow  Dbecame soft, and w
chiange in the attnosphere indicated the wpproach of aootloe
storm.  Kerr and Thoney pressed on and were soon lost to sight,
wlhitle the rest of the party were delaved, owing to Partridge hay-
iy bivome snow=blind and almost belpless.  As the ofevisses
wore exdecdingdy numerons and thie ssow-bridges soft aod ooe
gortiin, the task of conducting o bfind man 1o o place of satety
wii by noomonns lght.,  Partridge hore up bravely under his
atfiotion, however, and' dyd noet hesiiato in crmwling across the
trescherons snowshridees with o mope fastened about hi= body
and ooman before and bekind to assist s movements.  Late in
thr el we reaelvs] oo camping plack it the easterm bosder of
thie Asmssiz plocier, while Kerr and Doney ovossad. Domne poss
anid mpent thie night in o tent that had beon left stnnding ot the
first eminping enst of the pass, We pitelied o tent énoour olid
camping ploes ot Comp 16, and had the Tuxary of 4 rocky T
b slovpon that night.  As Parfridee’s Dlindoess still eontinoed,
White was sont phoead to tell Kere and Doney to waak for us i
the morming, =0 that Partridge conld pecompany them to Blossom
wland,  Rain contioue] oll that odebit nod all the noxt day.  As
Parteidge’s oves werg still unserviceable in the morming, 1 gon-
clitded to wait a duy bifore allowing Bim to start for Blossonm
talanil.

Toward evening on September 21 we moved our camp auros
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Promo pass, and pitehied oor tent on the high fdge beside the
ope ovenplod by Kerr and TDoney,  In the moming. nlthoongh
tho storm still continmsd, our party divided, Kerr, Doney; and
Partridae starting early for Blessom land, while Stamy, White,
and myedlf, affer ollowing their tocks for o fow miles, turned w
the left and worked our way northeastward among the erevasses
of the Sewand glasior.  Towanrd evening we reached the gorth.
westorn spur of Mount Ohwen, bot found the oliffs rising sbraptly
fromt the glacter and too fvomble for avalanches o pdmit of oar
gamnping tidar thome.  Again we were foresd 0 go Into camip on
the open glaeier, and wore Tess comforctable thom previously o
similnr ogeasions, owing tothe fact that we had beon cxposod $o
the ming for three successive davs nod onr blaokets aod clothes
were wel,  Rain continued all night and all the next day, and
on the following night changed 1o snow,

On the marning of September 4 weawoke to find the skies
clear, but the mountains all about us were white with snow.
Before the sun rosge, White and T started for the tap of the high
ridee ahove s, determined 40 have ot least o distant view of
the amphitheatee which wo wished to explore.  The snow abaut
onr et was only six or eight inches deep, Dut aswe aseonded
the monotain it wrow mom and  more trooblsome; and ot o
height of o thomsnnd feet above camp was thirty inshes dosp,
On gnining the summit of the ridee s magnificont view was
plitained of the upper portion of the Seward glacior and of Mount
[rving and Mount Logan, and many hold, tapering mountiing
frther northesstward.  The whole landsenpe was snowcovienad,
and a8 the sun rode elenr in the cast beeamie of the most dazsling
brillisney.  An foy wind swept down from the northesst aml
rettrlered it exeeedingly diffioult to take photogruphs or to mnke
rnearuremeiits,  On endesyvoring o ise iy IITLHIlmﬁ{! CONL [HLRE,
I fourd that, having hien sonlked with molsture during the pre-
vious daye of stoen, 5t froze sofid and refused to meve, oo being
exposed to the air. Making what ohsorvations 1 conld, we
started back to camp with the intention of abaadoning all Tucther
attempts to work in the high monntains, _

On the =teep glope ow expomst to the full sunahine seveml
avalanchcs Tuul gone downg id there was gt dangor of othieme.
Sielecting & point where an svalanelie bad alrendy awept awny
th new snow, we workoed our way downward in o gigeage conrse
arl resched the Bottom salily, although an svalnhche storting
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pimr nt hotil swept by within o fow vieda.  When neardy at the
bottom my atténtion was sttracted by o noise above, and on
Tooking up T saw two rocks Boanding down thie slope and eotiing
strnight for me.  To dodge thum on the stéop slippery slope wis
dithoulty and dangerows.  Allvwing one o poss over my right
shoulder, T imstantly moved in that direction and allowed the
other to pass over my left shoulder, Thev shot by me like frog-
ments of shells, but did oo injury.  Reaching enmp, we found
that Stamy had dreicd our Wankets aml elothes.

Reauming our packs, we slowly theeaded our woy downward
toy Camngy 14, st the westort end of the Pinoaclo pass oliffs, We
thote found cons of mtions left sovernl dovs bafore amd, pitehing
onr tont, pussisd the night, We knew by the signs found there
that Korre arid his eompanions; after taking Tunch, had  sefiowed
thoir jonroey towared Tlossom slowd.  Our ey was jost ot the
lower limit of the mew snow. To the northward all was of the
pureEt white, but southwarnd, down the glacier, the snow-fistds
werg vellow and much disoolored.  Mony changes had takon
pliee in the Soward glacier sinee we fimt siow it the pannacles,
sniw-tnhiles, nnd ervevasses in the mpids wero 1o striking than
foemerly, and Il evidently suffered greatly from the summer’s
himt.  About the bases of the cliffs there were dark, ireeralar
patches of débris, where 4 month previoasly all was while. As
nearky s conld be judged, the surfiooe of the glocior had e
lowered by mettiog wnd setthing during our absenee about Aty
HET

The following morning, September 5, we started for Blossom
island, the weather still comtinming thick and stormy.  On eross-
v Pinttacle pass we forond over s foob of now snow which bad
fllon sinee our companiond padded that way,  Townrd nizht-
fall the lower limit of snow on the Marvine glaeier was reachd,
and st night we campisl on the firsst momines which sppeeanal
below the névié,  The day following, Soptember 8, we roachinl
Blowaom dslamd about noon, amd fonmid thet Kére and his party
b arrived there sicfely, and that Partridee Tind réoovered from
hiis sow<hlmdness.

Our stay ahovie the snow-ling had listed thirty-five days, and
wo were extretnely glnd to s the Tight of & campefire and have
thr teves aned flowers about ns voee more The vegetation n-
dicated that the fenson was alyesdy e advanessd.  Most of
thoe Howers hoad faded, and autumn ting gove beillianey to the
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lower monntain slopes; salmon berres and hueklebornes wenn
i profusion, and fuenished an exesedingly agrocable dhinngo in
our diet.  After o both in ote of the small Jakelots on the i=land
il w goos] oights vest on n loxurdant bad of spruoe boughs, we
flt fully restored sud ready for another campaizn,

As Kerrwas anxions toget back to Port ‘Mulgrave, it was ar-
ranger] that Lindsley and Partridge should go with him, and that
tho rest of the mon should mmain.  Kerr took his departuee on
the morning of Septomber 7, and on the following day Chrdstle,
Bones, amd mvsell erossed the Marvine glacier to the southern
erl of thy Hiteheovk tunge, and the following day made an ex-
oursion out upon the Malaspinn glacier.  Thé day of our exeur-
siom was bright and beautiful, amd the motntains to the north-
ward revedled their fall magnificence.  The level plateau of ioe
formed a hordzontal plain, feom which the mountain rose pre-
clpitoily and appewred grondor amd more majestic than fmom
iy ather point of viow, 2t Elins pose olear and sharg, without
a clomel o obsenre its dizey height, and appeased to be one sheer
pregipice. Tt is doubtful if o mere Tnpressive mountain feo
exists anywhore olse in the world,  After learming all we could
cotoerning the Malusping glacier we retarmed o our eamp st th
el of the Hitcheock sunge, and the fullowing doy trom il aeross
the extromily rough morainevoversil surfiee back to Blossom
islnnd.

Tl following marning, Septembor 12, we startod on our return
trip o Yokutat bay. Two small tenls and mony articles far
which we haid no farther usewire abandond, 50 as to make our
packs Hght ps poszible. We erosserd the Haydon elacivr, stad st
night camped ot the foot of Floml pass,  After muking two in-
termedinte camps, traveling ench duy in the min, we renchied the
dhore of Yalkutst bay on Suptenber 15.

Doney and 1 halted at - Dalton’s pnkin for the purpose of see-
ing whit we conld of the openings thers mude for coal, whils
thie rest of the JLIty p!‘Ea.-EL'll ot f e aild t*IIII.'J.]I‘HfIﬂ Il‘ﬂi‘.ﬂ on the
shore,  There they found Kiere and his prety still encamped, bat
rendy o leivi for Port Mulgrave carly the next morning.

Sepitoaaber 15 was ocougied by ns in eatehing salimon and frout,
We were shundantly suceessful, ns every man retarned to saup
with all that ho could carry,  These were spread out on s moek
over our enmpefire and smoked for further use, ag we did not
fenow how long our stay wonld be extended,  On the nest day
Stamy and Linddley returnsd from Port Mulgmve, where they
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had left Kerr, guite rcovered from his expostioe on the moun-
tain,  Stormy weathor continned, and g gale from the northemst
pilud thé jee high on the beach and threatonod o sweep nway
o tents, a8 hasalvendy boen briofly deseribiod in sarlier pnges,

On Beptomber 20, our tents having heen beaton in by a
vivlont storm und our camping place overflowsd by the wators
frimn . lnkee above us, we removid our goods toa plaoe of anfuly
atul went tp Dalton’s enbin, where we awaited better weather.
The moming of September 25 downed elear amd beight, and
adbor drying our clothes around s blaging eamp-firn, we =tartisl
back to our danping place on the shors,  Bofore regeliing there,
howevar, we were refodeml to seo the Cumein somioe up the bay.
It ook ue but w short time to got on boned, wheree Captain (8, L,
Hooper, her commanidor; did evervthing in his power to malke
us weleome wnd comfortable.  To him we ard indebted for a
delightful vovage baek to rivilization.

After steaming up DHsenchantment bay nesrely to the feeolifls
of the Hublbuaed glacier, and obtaining a fine view of the glaciers
about Disenchantment bay. the Corrin roturned to Port Mulgrve
and, en Boptember 25, put o s, After o splendid ocean pas-
e, we nrriviel ot Port Townsend on Octobier 2

Drurivig our stay in Alaska not o mun was serousty sick sl
mob an accident happened.  The work planoed at the it was
carrivd out almost to the lettor, with the exoeption that smow-
stornis and the lateness of the season did vot permit us to reaeh
the samumit of Mount St Fhas.

SUMIESTISE,

Should another attempt be mude 0 climb Mount St Elias,
the shortest and most practicable route from the cosst would e
o lnnd st 1oy boy and ssoend (he Apnssiz glacier.  The course
fakeon [l:r' = an IS eould e intersootod Just noarth of where the
tribatary glacier from Dome pass joins the main feo-afeenm : and
from thore the route followed last sumimoer would b the most
practicable, A epmp should be establishod on the divide betwden
Monint St. Hlins and Monnt Newton, from; which exearsions o
etther of theso praks could ho made in o single dhy.

In the praveding nareative meany details have been omitted,
One ol theseis that tents, twether with hlankots, rations, ote.,
were lefl at two vonvenient points between Blosson island and
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the Apssiz glacler, and wety weied by the mien in' bringing up
srpplive.  Tn pttempting to gseend Mount S& Elus from ley
by by the ronte suggested, ot loast three such relay stations
shold be establlhied Tetwoots the Chaix iflts, where wood for
cnnp-fives can bit obtained (as is known from the repuorts of the
Now York Times and Tophnm expeditions); and the high canij
ani the divide:  The relay camps soggested shouwld be one diy's
march apart, and would serve not only for stopping places while
earrving rtions during the advance, but would formish o line of
rotreat, A party malking thid joumey should be providid with
smow-shoes, which anfortuintely we did oot take with o=

All mtions intended for use ahove the stiow-line shoold T
panked in tin cins, ench of sufficiont sie to hisld between fifty
pnd sty pounds, and cach should be securely soldered,  All
artieles packed i this way shonld be thoronghly dry and shoulil
bis packerd in o dey, warm room. When seeured in thie munner
thiey are abont a= casy Lo earry os il packed in bags, andd cun be
o enehiod " anywhere out of the reach of Hoods wind syalanches,
with the certainty of being sorvivehli when wanbed, The nusre
l]ﬂ-]'i.?hi'l.’[!h’;l articles to bo sl wlu-ﬂ-t“.imp—ﬁ Pis= pLe ]HI:H"IliI-L'dl'ILUI.Ill.l
alsn ba sectrod in tincand,  Sacks of four, eurn-monl, ote,, #lionld
by precitectien] by an outer covering of strong eanvag.  The vapae-
rirmee of last summer showed that the cans of mtivns intendeod
foor wse whowve the snow-line should ench contain ahowut the fol-
lowing rativn, which may be varied to suit individoal tasto:

Fneon, smoked . 1 . : A (L LEE
Corned bogf, 1n can . : ! . g *
Flonr anid corn-menl, with mecesary (uantity of buking
powler - : . ! . - 1 B
Uil ' . : a : . 2 "
Ralled onts . : : - , h
Sugnr : : ho=
Chovolate, swod : - -
Balt . : , . - } -
Extract of Toof : : . g N
Tobagen . @ . .
Condensed milk (fmall cans) 2
Muatohas (wax ) : . 1 hox,

Dur ex perience with oil=toves showol that they ane serviee-
alile  While omn the mareh they can be euperbed as bund puocks in
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anny-sncks.  Revtangolsr cans holding abhont o gallon ench,
with small serow-tops, wore fonnd . eonyeniont for oarrving ool
oil  The experienve of Arctie expllorers imlivates that aleohnol
witild porhaps be better than coal ofl to nse in soow-onmpes;

Atnongs the micst. important artioles to be providied am strong
alines or boota ) of these cnch man shonld have at least two padee
Stvong hip-boots, with lavings over the nstep, are tttrilwﬁl_iﬂl:?"
serviceable. ‘When sleeping on the fee the hogt-legs may he
sptrisil bamoath one’s blankels and the feet nsed aea pillow. The
longe legs are serviceable alike in the thick brush on the shore
wiil in the desp snow: onothe agh meumtains. With theie pro-
wetion, many strearss can beownded withont getting wet.  Loathor,
waxod enads, awls, eti, for repniring boots, nnd ' tallow mixed with
hoos-wax for grensing themn, shonld be takon aned disteibuted in
part through the dins of mtions.  Heavy woolen socks aro it
dispensalile, amd an offort sliould be migde to have a dry pair
mlwave ut hamd. This misy be arenged,oven ander the most
unbvorable conditions, by deving a pair as thoaronghly s= i don-
verdent and carrvinge them in the bosom of one's shirt.

Long alpimstocks: aro nlways nevessary, My own choiee is o
stiffl one of luckory, about six foot Tong and an inel and . guarter
i dinmoter, provided with s spike and hook at one onid wond &
chisal ahout two mches brond ot the other,. Loo axes are desis
ahle while climbing in the high mountains, bot even more ser-
vitwithle are Heht dixes of the wsual patterns but with handles
abont fourteen inchies long; these supploment the alpenstock,
and when not setaully fnouse are carrdsd in the packs.

Fach man shoubl be provided with a water-tight match-hox,
anil shiould have, besides, 0 bundle of wox nistehek wrapped in
ail-vloth and seweil it the eollar of his shirt, to be hold a8 4 laat
resorvey  Joach mian ghould also have a snall watet-tighit bog in
whinohy to enrry zalt enongh to last o wook or ten davs, in eise he
hns to live by hunting or fishing. A heayy bunting knife is very
convenient, and can be uged pot only jn ootting trails through
thick hrush, but in cases of necessity 8 servicopble in making
shepe inice. Heouwvy woolen elothing is preferabile to fars.  Sloep-
ing bags were not wssd during our expedition, but are highly
recommmenided by others.  For protection at nlght, s thick woulen
blankel with o Heht canvas cover and a shest of liht riulilwer
cloth to protect it are all that is pecesary, Our toots wets of
cotton drilling, soven fel sqinre and nbont six feet Ligh, anil
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provided with ridgeropes.  Alponstocks wore nsel for test poles.
“8on westers " ol strong water-prool oonts are indispensabile in
a elimonte like that of Alasks, and pt pight may he used as o sub-
stratam on which to slopp.  While trnveling over the snow-liny
wir sl eolored glasses to protect the eyes, and alzo found thit
s strip of dark mosguito netting Hed depess the fee bolow the
aves aiforded great protection.  Sdme of the parts fownd relied
from the glore of the snow by blackipg thelr faoes with grease
and bt vork, bt one experiment with that method asanlly
pioueh.  While comping below timber-ine during the months
of Jine b Seplembor fine mosguito nettiog is mdisponsalile. Tn
esirrving poaeks, homp * vod-line ™ of the longest size was found to
answer overy roguirement, and @ proferred by expert pickors to
packe-atri s,

It b= been suzprestod that experienced Bwise guides are necos-
anry to enstire steoes in olimbing Mount St Eline. Having
nuver followad o gaitde in Ahe mountains, L am nol able to judge
of thuir efMicieney, but it must he roemembered that o one can
gpicile it o pociony that liss pever Deen teaversod.  The gudile ™ an
nnelerstond 1 Burope 4 ankodwn in Aworieh. o the explot-
thom of this eountre by engitoers; geologists, ete., the e hands
Higver [ollowed thelr oders and have not shown them the way,
In overy frontier town there are hnsters, troppens, ninees, pros-
pritons, oow-hoye, voyagenm, ole~—men who have presed their
Hyves on the plains or among  the bl ™ and are eooared to hard-
ship and danger.  This is the best muiterdal i the world feom
which to sedriit un exploring party, A forvigoner sngaging the
mrvicee of stich men must ke inte aecount the dndapenidoent
spirit that anfmates theo and 5 the seone of their useiilness.
They ate not servants, but retainess; that too in regions fur
Beyoind the reach of civil law. They will llow their Tewder
arywhere, support it in all dengers, and do their work faith-
filly so Jong as thoir rights g8 mon are respected,

By taking proper precantions while traveling acmoss erovassed
spow and joe; and guanding smainst avalanehes and snow-Ilind-
ness; an exeumsion ean De oade whovs the sonow-Tine with s Tith:
e s bettar known send more frisguented rezinns,



PART Il

SKETCH OF THE GEOLOGY OF THE ST. ELIAS
REGION,

GixEraL Py

In the preceditie narmtive, muny eeferonoes have been mnds
b the chameter of the rocks and to the geologiea] stimotare of
the region explored. Tt was not practionble daring the jmirmey
to oarry on detailid geological studiea, ot such facts a8 woers
noted wee of intérest, for this renson, i fof io other: thoy relate
to i country previously anlonown,

My reoonmoissnnge ennlied me to determine that thers are
throe well-defined formations in the 5t Eliss region.  Those are—

L. The sanedstone= and ghales about Yokutat bav aml weast-
waril nlong the fogt of the mountain to ley bay, named the Va-
kutut sipsdem.

2. A system of 'probably later date, composed of shale, con-
plomiermide, Hmestons, sandstone, ote., bt oxposal in the oliifs
of  Plniwele pass god along the northero aeul westiern bopdens of
thie Samoviure hills, and vauied the Pisdacsle sysdean.

& The metimorphie rovks of the main St Elins range, oilled
thae 8¢ Flime achost,

YARUTAY Sysra,

Thws roclos of thizsvetem are of gray apd brown sandstones and
niely blnck sholes.  They are uniform in ithologeal charmetor
over u lunge ares, and are asoally greatly crashod) and soametl,
R reat hus been the eraghing to whiel thoy have [ saeliiestind
that it ds diffenlt te work out a hao) spey shmen with fresh sue
faoes,  Frosmoents broken out with a hamomee nee almost inva-
rinhly bounded by plains of previoos crushine, and am gsaally
worsowhat wenthored.

These rocks foras thie hold ﬂhuma of Yalkutat and Disenolinnt-
ment bovs, ond were the only rocks seen alonz oor roate from
Yakatat hay to Pionacle pass, The whole of the Hitcheock
range is composed of rocks of this serios, wsare also the Chaix

(167)
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hills and the Tills wost of [oy bay and the sonthorn portion of
the Samovarhills, North of INonaclte pass there-are rogks nndis
tingnishable ithowically from these abont Yakuotat bay.  These
aro oxposed in Mount Owen and on each side of Dome pass
they alan form the bold spurs abont the inumedinte bases, of
Mot Avgusta, Mount Mulispiog, and Mount 84 Eliks,  Inithe
three instaness Inst pamed these rocks dip heneath the schiat
forming the erest of the St Elins range, and it is probabile that a
gread overthrast there took plice bifore the formation of the
faults tis which the present telief of the moantiins @8 doe.

All thie mountiin spues of Mount Cook; o fiur as is known, ame
compused of sandstones and shales of the Yokuint series, with
the exeeption af the Pinnacle pass oliffa, Nearly all the diliris
on the glaviers from Disenchantment bay to the Seward glocier,
s probalily hevond, is derived from the rocks of this systeos.
The distribution of the roks from whiel the d@ris was derival
gy be astertained in g genern] way by tmeing out the sotres
of the glaciers. Medinl mormines on the Havden and Morevine
placiers, however, Have ther sourdes dn the northern slope of
Mount Cook, snd nre composed of galibeo and seepontine. These
roekE worn not soon it placs, mnd thedr: rolation o the Yakutnt
series can oty be conjertured.

Although the rocks of this svatem are stratified, it 1= lnpossi-
ble ta determine their thickness; for the rueson that they have
been grenthy ernshod and overthmst.  This b well ilastrated in
the Hitchoook mnge, which, as alteady expluined, trenrds about
morthenst ntiel southwest, mie i composed of strata of shinlo and
sandatione, baving o neadly cost-and-west gtrike and a uniform
dip towued the northeast.  Were the rooks in normal position
their thicknes would be fneredible.  In addition to this ten-
tive ovidones, thore is the orished condition of the stratn ts ghow
that tmovetent has taken place all through their nuss; and in
n fow fstnnecs throet folts were distmgaished, dipping north-
vastward ot about the =ame angle gs the lines of Dadiding, 1In
the erushing to which tho roeks bave boon subjected the sholes
have sy ffeped pooee than the sandstonos, aml have beet drawn
ontt into wedzeshaped masses, the shurp edees of which usually
point toward the northeist, which i prsunmbly the direetion
from which the eyushing fosee actod,

The hypothesis that the roiks in the SLElins reglon have
been erushied and overthrust explains many otherwiso inlisr-



Cowtl aie Bhie Finkwloh Sipntein. [ H3H)

o ons fiets; and acoounts for the superposition of the St Elins
sohist upon rooks of the Yokutat system. |

Conl hus been diseoversd in the mocks of the Yakutat system
abont two miles wost of the southwm end of Disenchiantient
Ly, and 8 meported (o by of workable thickness, 1 saw thin
lignite seumes at the surfice at this Tooality, bt as the shafts witre
flled with water T was unable to expiming the coal in the open-
frges, sl eannot vouel for its thickness,  Samples obtidned from
the miine show it to be o black Tadte which woald apparently
bie of valte for ficl.  Fossll leaves ate reportid to occor I oon-
nivtion with the lienites, bt these have nover been seen by any
one who could ylentify them.

The rocks of the Yakutat svatem, whergver seen, dip north-
castward, exeept when groatly disturbed near fanlt-lines.  Hust
of Disenchantment bay the inclination of the bedd s from 157 W
A - farther westward the dip incieests gmidnally sll the way to
the Hiteheock runge, wheye the prevailiog inclination is from
B0 o 402, anid frogquently =il preater,  Beneath, Mount Malns-
pina andd Mount St Elins the Yakutat sandstones dip northesst-
ward at an sngle of about 157, aml b the hills west of Tey bay
the dip i= about the same  Exceptions to the provailing dips
ocvar wlong the inmedinte shoos of Yakutnt bay, northwest of
Enight island, and ot the southern oxtremity of each of the
mountain #purs between Yokytat hoay and Blossom island, At
thise locnlities the meks are frequently vortical or nearly g0, owing
their high dip to the proximity of lines of displacement.  The
faults indicatod by these unusual dips also marle the boomdary
between the mountaing and the semwanl-stretehing platean of
alavinm and jve.

The erushing, overthrusting and bolting that hne affectod the
rocks of thid sy=tem ronder it donldfol whithoer the coal sewinis
whieh geeur In it even if of requizite thickness, can bo waorkosd to
advantage. Somool the sample of oonl oblained ot the open-
inggd roade nenr Yakutot ey wore slickensided, howing that
movnents in the conl seam had theee ken placa.

As nlrpgad v stotodd, the roeks ofithe Yokutat series are remark-
abily uniform in chametor throughomt the extent wow known,
ani offer but Tittle variety.  The sandstopes are intersectisd o
eviry ditection by thin quarte seams, which stand in reliof on
the westhered surfives, giving the rocks o peciliar and choarac-
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teristic nppearance.  The first mportant change in the geology
ulong the routs traversed by us was met on maching Pinnacle
Jriins,

Pixxaine Sysre

The rocks of this syetorm, us afready statod, aro best exposid
i the groat Eult-searp forming the northern wall of Pinnacle
paax,  They ave more siried in composition and have presorved
u better record of the conditions ander which they wiro depositod
than the sandstotes amd shalos of the Yokutht syatean.

Only an wpproximmate seetion ol the rocks u:z}mﬁu:l in'the Pme=
naile-pass oIl was olained.

Sanilstome and conglotaeeto woathering into spins . 500 feet.

Evenly boddisl, sanly shale in thin layees . b
Cosrse conglomernte ;. bowlders of eevatalling rock | 300"
Thinly beddisd, durk-oolored sandstone and shoade . 8000 =
Risclitinhi eonglomernte . 10 ®
Light-ireay sandstone, with thin, 1I:"I"-L*‘,[_'L:IhL1:* ru.]-n] WedTie 400

Testal . : . . S .

There i= alson compoct, eryetalline, gy Hnestons wesre the
apper portion of the serfes, wlicl csenpisd nobioe in the eliffs
At the end of the Piuunelepasa oliffs, howetver, where the rocks
iwro tuerisl norkhwaed by the geeat Sl which decides the counss
of thiy Sewaed placier, snd dip enstword ot o high angleé, the Tinie
stupe i3 well exposid, and has o thicknes of about G0 feer.  In
sty pluovs the surfices of the layers are covered with fragments
of lnrge Peoten shells.  Assoviated with the limestone there are
redlidisly shales, moeh crushed and beokens and o pecaline con-
plomerate,  They pebbles in the conglomemte are of many varie-
thes, aend were observed at places alone the Pinmacle piss oliffs,
Their most marked peculiarity Hesin the fit that they have
heen showred by a movement in the rocks amd sometines broken
it severn] fengments whivh have been reunited, prolably by
presgtiee,  These faulted  pelbiles are chinrneteristio of the strata
from which thay were dertval.  Similir pebbles were aftorwind
abtained in the Murvine gludor negr e fimetion with the Malos-
pina glicior, thus fndieating that thore wre other outoropes of the
ponglomorite ahout Mount Cook, nesr whirs the Marvine glacier
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has = source.  Two guarts pebbles from the copglomernto of
Monaele puss are shown o the secompanying illistmtions. The
larger pehhle (shown in figire 7) i8 of bloish-gmy qoarts, anil
the snller oneg (depicted in Beare 8) & of white quarke The
frgemient= it which they have been broken are now firmly
nnitel,  The engimvings are photocmechinien]  (Moss proces)
r-:||r-.H1urtE--m- from the --|'|I|E|-- N

In the ndrthorn and western part of the Baoovar hills the
rocks of the Pinnecle syatotd ngain apponr, forrving a bold angu-
lnr ritlee, eurvine soothward amd reaching the bonler of the
Apaesiz glocler, The southern foon of this mogs 3 procipitogs
nrl, Hke the Pinnaels passelifs, exhilats the edges of northward-
dippingstrata.  Tts northernonnd western slopes are heavily snow-

bonimal, It 1810 r|'111]t:;':| eomtinnation of tho Pinoaclo it 1:|'.|1I[T.,
but thrown out of Hoe by the eross-fault wlich marked out the

dirtires OF thie S aril L

e LAtk el
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The Yakutnt and Pinoacle svatoms are =0 enstly secognised
thot their distnbotion con be distimemnshed ot oo glanee when
tho outerops are i eopoeaded  weoeath the nearly universal
movenng of snow, LThoe rocks of the Yakutat semies are heavily
besdid o] manclstones swnd shiales, woil have im genernl o Hehitbrown
tint; while the rocks of the Pinnacle series aee thinky bedded
andd dark in color, appesring black ot o distance,

The presence of o Pedten (P, enetenna £7) Gld, s in the lmestone
of the Mmndele series hos alvendy beon mentionml. '[Other fossils
wore obtatmesd fromo stindstones aod shinles ot the ofest of the
el above Prooomwele poss ol oae olevation of SO00 feet. TTiows




i3 I O Buswilt—Erpatition Moot St Eliia.

wore submitted o D W T Dall, who KGodly Wdentified them
ne folbows ;

M arencrsy, L

Mutidive eelwiva, 1o

Lede fown, Baird, or Lo weanta, Fabir, ;

Mrpeima sncomagriew, . andd 2. :

f el shlornelievien, 1 -

Fadtorir aotdeemer, Dall.

All of these spocies are stited by Dindl o T still Bving e the
ooemaie waters of Alaskn,  The very recent sge of the mocks in
which they oomue i thos estalilished,

Frovae S—ealted Pl feosh Paviaele Moie

T Atrata closuly conmicted with the layersin which these shells
worg fonnd there oseur many finge lead Dmpreasions, o fow of
which wore hroueht awnw,  These have boon oxamined by Pro-
fessar 1. F. Ward, who has identitied them with four species of
Safiv, tlosely resembling living spécios.  The report on these ine
toresting fossile forms Appendis 1

The ape indicated by botleinvertobimtes and plants is Inte Tor-
tiary (Phomene) or carky Mlestocene,  This determination 1= of
groat sienificance when tuken in conoection with the strocture
of the vegion, and shows that the mountsins in the 56 Klns
TeEmion aro Voling.

Not onldy wad & part, at east, of the Pinnnele svatenn depositod
during the life of living A LS of tendlusks, Tt alss the whole
of the Yakutnt sories, the strutigenphic position of which s jf
|||:||_- |1|_I{||:|-:|“_'i_;|:ﬂ|,|_||:j 1!-: P |_|||n1.'4' ﬂw I'i:lllll'l:'!r' -.}'F]|'1II. A ”i_!l'
phe seddimments comiposing the rocks of these two series wers e
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posited in the sen as steatn of sund, mud, ete, they were consoli-
duted, overthirnst, fulbed, and aplwaved into one of the weandest
mtnbain ridiges on the continent.  Then, afier the mountalns
i Tonchind o considorablo heieht, i not their full growth, the
sniwa of winter fell wpon them, ond glaeiors wers born: the
glnciers Aneresacd o 00 ooaximom, and thoir sorfsees reachiod
from n thousand to two thoysaml fiwt bigher than now on the
more southern mountain spurs, aml afterward slowly  wasted
away tothoir present dimensions.  All of this interesting pml
varied listory his been etaeted during the Hie of extstine species
ol plints and animale

The rolative gge of the Yakotat and Pinnacle seres i the
winkost pesinil in the history sketohod above,  The fets on which
i oreste are ne follows: At Pinpsele pass the sandstones and
shinles formiing the sonthern wall Loling to the Yakutit syEtis
il e mmeh disturbed, while the northern wall, or the heived
stde off the fault, 3 composed of the rocks of the Pinnacle sis-
b, inelined nocthward ot anooangle of 307 oe 400, North of
this fanlt-searp, in the foothills of Mount Owen, sandstones g
shalis, soomingly idention] with those of the Yakufat svetem,
wgaiir oovinr, although their direet connection with the ocks
sonth of Pinsnele pass was not olserverd, owing to the snow that
olucursd the outerops. Agnin st Dome porss o similar rolition
seorns evident, but ennnot be directly established,  The imme-
diate fothill= of Mounts Avgeste, Molosping, nmd St Elas are
tlso of sandstone, Hthologleally the snine a8 the Yokutat series:
The conclusion that the Yakutat svstom is vounger than the
Pinnnele-prss: rocks was renchind in the fisld after many other
hypotheses hal been tried and found wanting, and to my mind
it explaine all the obseryations nude.  Even should the A
pesad- relatinns of the two series under disenssion b reverss], it
wiottlil still be troe that o very lusge et of the rocks of the 8t
Elins region wore deposited sines the appearmnee of Bring spocles
of mollugks nud plante, snd that the prevailing stroctare of th
rogion wes fmoposed b nostill later date.  This will apipeny more
dlearly after exnmining the stracture of the region,

2. Eniis SenreT.

The rock forming severnl thonsand feet of the npper portion
of the 3t. Klias moge & 0 sehist i which the plooes of bedding
H-=Nyr. Gwon, Saa,, v [T, t=ei;
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are presievod.  The dipeaf the strita s northesstwanl, and has
exertdd o declided inlloende on the westhering of the mountain
otesta, A8 the opportanities for examining this formation weee
ansptistetory, o detailod neconnt of 1t will pog now be nttempited.

(RO eI A L STROCTUNE

The nhnorma] thickness of the Yakutat series, (lne to orushing
anil overthrust, lne boon relorred to, o8 hoas st (e supaoriosi-
o of the 8L Eliss schist apon risck supposid e Belong te the
Yakutut svstem,

The' plate of contaet butween the sandstone and the overlying
schist of the St Elins mngs dips northessiward at an angle of
ahyut 15°%; eormssponding, as nearly as can bo deterniined, with
the dlip of the stestacin the sapdstone itself. Al of the olseroa-
tione mode in this commection thdicate that the schist his een
overthrist upon the sundetiins,  After this topk place the great
faults to which the mnge owes its present eeliel weee ormed.

Alont Munnt Cook, however, and in the elovated platesy onst
ol Yakutat bay, the conditions ars differont from those dbsorvisd
aliing the base of the St Elias mnge, The only displacements
known in the Yakutat systom south and cist of Pinnnele puss is
(o geoat faalt which presutisably oxists where the rocks of Ui
footliills disappesr beneath the gmvel and 1.'.'hl:1h‘-!1+ of the Pred-
mony region, the fanlts referred to belonging to the samo series
aa those which determine the southern and soithwestorn hordons
of the 2t Flins vange and many of the feithills south of the masin
esenrpmont.  Beslilis the groat fanlts which el from St, Elins
terwrmrdd the noetlicst and northwest, thers nre seviral oross-fiolis,
o of which detormined the position of the Seward  glaelor
fheongh n portion of its esnrse, while another marks out the
peithy of the Agmasie glacior; and two others may b retogniud
just cast of the sufimit of L Eliss, which have deopped por-
tioma of the sastertn ond of the orographie hlock: forming the
etowning peak of the rmogs,

The southern: face of Mount 5t Elins 95 n fanlt=earp. The
monntain itzelf i= formed by the opormed sdgo of a faulted
Block in which the stratification 15 mclined northeastwand,  As
has just boen mentiongd, the mountain stands at the intersietion
af two s of clisprlasement, ong trending i i northister]ly and
the other in o noethwesterdy direction.  The one tresding torth-
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westward extends beyvpnd the gnd of the northeast faalt.  The
puint of urion is at the pass betwoon Mount St Hlias and Mount
Newton,  The upturne] bock, boundal on the southwest by oy
gront fisult, prciects bavond the junction with the northensterly
fuult. [t 3= this projecting eond of & rooflike block that forms
Mount St. Elins, That this is the ciise moy b clesrly seén when
viowing the mountain from the glacier near the hase of Mount
Owen, Such o view is shown on plate 20, The crest-line of SL
Ellis extonds with o decrasing goade northwestwand from the
oubmimating poak, and the northern slope of the ridge i thesue-
fee of thoe tilted hleek.

From what hus been stated aleesdy, it will be seen that the St,
Elias mnge & voung  [ts apheaval, a= indboatod by oue present
knowlelge, was sinee the close of the Tertiary.  The braking of
tho roeks anid thelr upheaval is poevont of such reeent date thst
groston lus penroely modified  the forms which the mountpins
hiad nt their birth, The formation of glejers followe] the ole
vation of the remon @0 guickly that thire was no opportanity
for strenmns to wet. The ee dminagee &8 consoguent wpon the
geological structure, and has made Tot =lght chonges in the
topography due to thet stroctoar,

About Mouuat Cook, und in the elevatod plitean east of Yakutot
by, there s been deeper eroston than about Mount 831 Hlies,
The glaciers in this region cempy deep vallivs malinting feoin
the highier pesks: bt whether thess ane rendly valleys of erosion
s not definitely known,  In some instaifoes, change of dip on
oppsite sides of the vallevs indionte that they may in part b
due to fulting; but, owing principally to the et that overy
Lieimim Duis it gliveir, it s oot oo precticalile, ap to the pregont
tme, o determing how thov wiere formind.

Thie erests. of the monotains are always sharp sod angular, by
renson of tho rapid weathering of thear exposed sananits, bt
while disintegration s rapld, no evideness of pronounesd: deosy
aro noticenble.  The penks on the summits of the 5t Elis mnge
are either pyrumbds or rooflike crests with trinngular gables.
Thise formis huve resulted from the wenthering of seliist in which
thee planes of Teadiling are crossiod by lines of jointing.
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GLACIERS OF THE 21 ELIAS REGION.

Naroan Dhvisioss oF (GLaciens

The gluciers of the $t. Elias egion form two groups,  The joe-
strenms from the mountsin are of the type found in Switor
levned, mevd hence termed Alpiie glitciere The sreat pliabsing of e
along the opean formed by the voion and expansdon of Algpine
glarfers from the mountains bolong= to a eless not rovionsly
despribed, but which in this paper have boen onlled Pedmont
iliteiers.  The ropresontative of the Intter type betwoon Yakuatat
by sl Tew buy is tho Malaspina gluoier.  Both types aee to T
distinguishiod fromy Conftnentel mliecior,

Avnbixe G AMERS,

Tho ghuediors in the mountsins are all of oae type, bt giveent
great diversity in their sepondary feabures, and might be sepu-
ratesd into theve op fodr sibordiate divisions.  The great trank
phiciers hiave many tributarias, and dmin the soows from the
mountains through brdnd channels, which are of low grde
thronghout all the lowet portions of theie omirses,  Bisides the
trank glwciéens and the secondary glaciors which flow into them.
there are mony swnller glamers which do not join the main
sireans, but torminate in the gorges or on the exposed mountain
widdes in which they originate.  These have oearly all the feat-
ures of the lorger stronmes, hut are ot of suficient volume to
bovmme tivirs of ioe,

A minor division of Alpine glaciors for which it s convenient
o bnee o sporial name ineludes those that end in the ses anil,
breaking off, form jvebenrs,  These may be destimatod es * tide-
waler gluoiera.™  Typieal expuples of this olnss are {wendshed
by tho Dalton ared Hubibend glsciets, but other fee-streams hav-
ing the same chameteristios oconr 0 Glieier bay, in Taka dulot,
arud st the heids of several of the deep fonds along the cosst of
southeastorn Alasko.

L1176,
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A notlevhle fenture of the Alpine glocisrs of Alsska is that
they expand on passing bevoud the valleys through which they
How sl form telta-like wcumnlations of ico on the plains be-
low, This exparsion takes plae [rospestive of the direction in
which they glaciees fow, und, 30 far as mav be judged fom the
minny examples examined, s independont of the d6leks that
covera them. It should bée remombered, however, that none of
thoe Alasknn glaciors thas fur stadim]l show muorlked il ithes
i the distribation of the wiomines gpon thoie surfies.  Showld
one stde of o glacier, on Jeaving oocafion, be hewvily londed with
mnrginnd morsines, winle the opposite bordir was anprotootsd,
it i= o be peestmedd that o deflection of the ioe would fake plsos
sitndlar to the changn in direstion rocorded by the morpines
whunt Mono lake, Califrnin®  The normal tendency of oo,
whin nust confined, W expand in all directions and form a
platesn is illusteated on o grmnd seale by the Malasping glacier,

The most importint ice-streams about Mount St Elins and
Mount Cotk are indicated dn the map forming plate 8, The
Tindall, Guyvot, aind Libbey glociors and the lower purt of the
Apne=iz plovier there represented are taken from o mip pul-
fished by H. W, Tophomt AN of the other glaciers indientad
on the map were hastily surveved during the present expodition
and arm diseribed to some extont in the accom panying narmtive
v far the mast important of these is the one named the Seward
Gilaeciier.

The Soward Glacier i3 of the Alping type, and §= the largest
tributary of the Malaspinn ghuwier. Its length is approximately
il milis, and its width in the narmowest part, opposite amp
fourtein, iz aliut 3 miles. . The main amphitheatre from which
its drsinage 8 dorived i porth of Mount Owen and between
Mount Irving and Mbunt Logan, The general surfiee of the
broge] levol Hoor of thi= ndee Aelid hiss an elevation of Aprxi-
mntely H000 feet. The snow frorms the northern and wistom
shilis of Monnt Trving, (o the northers slope of Mount Owen,
amal from nmmerous vidleve and caflons in the vast semieirele of
vowering pamks joining these two mountsing, auite to form the
pront ghwier, There js another amphithestre botwoeen Mot
Owen anid the Pinnacle poss oliffs sappliord prulmyullr b saws

. I'[E:Ilfil A H-I!']It 1 S ool Surv,, 18889, part 1, pp, S00-304,
¥ Algine Joumal, Londion, sol. XTIV, 1857, pl. o, 1 115,
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fromy the northwestern slope of Mount Cook; which senids a vast
Hood of jod and snow into the main dminage chanoel.  Other
tribmitary glaciers descend the steep slopes of Mount Angusta
antl Mount Maluspina, and o lesser tributary flows enstwind
from Do piess. AL of these joe-deainnge Hnes convergs toward
e nprrow outled of Camp 14 (plate 8) and dischoso southwoed
diown a moderately steop doscont several miles in longth.  Below
Chanp 14 thore nre othor nivé Selds borderitg the glacier; whicl
chmiribute no insigniflonst anodnt of joe and snow o 1S mies.
Betwisen the extremity of the Hitcheolk range aned the Suanovar
hille the path of the glacier i again contracted and groatly
broken as it deseands to the plateaa below.

The Seward glavier, lke all ice rivers of its class, has its nive
rozion above; and its fee region bolow.  The Hmit betweon the
two 3= tho lower margin of the snmmar soow, and pocurs just
alove the el bitweoon the southern extoemity of the Hitch-
eovk moge and the Samovar Bills, - Al the néve region s pure
white and without marmines, exoept ot the mmmediate boses of
the most procipitous oliffs. At the bases of the Corwin oliffa,
whieh rise fully 2000 feol sbiove its Dorder; no débres can b dis-
tinguishod evon In widsdnuner.  An aheencs of moraines along
the hinse of Pinnnele puss oliffs was also notioed during onr fins
visit. IH.II--‘I‘l"h'rTIII wo rettrmed over the aame roole hl ﬂi'[ltl'ﬂllii.*'-l'
the malting of the smow hnd revenlod many large patehes of dirt
and disintesrated rock. In severnl places noar the bases of
steep oliffs, steatn of dirty joe, containing many stones, wore il
servedd in deep crevisaes, T owis evidont that vast quantities of
Jiliels were sealivd up in the foe slong the border of the glider,
only to appear ot the sirfics fir down the stream where sSummer
meling exeovds the winter poramulation.

The surfaee of (he glacier below the lower fll is conmposed of
aoliil joe with Blue and white bands, and his broad  mormines
wloni it« borders.  The cotinse of the glacier. afler entering the
greit platenn of joo o which it iz tribmtany, may be trced for
many miles by the hands of difhria wlong its sides. These mi-
raines belong to the Malasping glacier, anid have alrendy bean
reifereed to. _

At the outlet of the upper anphitheatre, about 6 milés above
Mount Owen, there 35 an jee-nll which extends completely aoross
the glacior.  Below the pinnacles and crovasses furned by thi=
(all the fee & pecomiented ped Bows on with o broad, gently de-
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spdmding surhce, mshod, however, by thoosaads of erevasses, as
ahiown in plate 20, to the md of the Pinnaele praes oliffe. 1t
thiee finds & mare mpid descent, sl beoomes orovassed inoan
interesting wav.  The slope is not sufficont to be tarmed a fall,
but canses o mpid in the itestreant

The changs of ;F_;-:'mh-' in the hed of the glacier i first folt about
o mile phove Cnmp 14 A series of drevasses thare hegins, which
extontls fonr or five miles down-stream. Al lizst the eracks are
narrow, prul trend apstreanm in the manmer tsoal with manginoad
epovpises,  Soan the emteks Geomd tho ofposite sides meet bn thoe
cenitorand form o sinpgle erevasse, herding apsteeno in the midd) e,
A little lower down, the cresasse beoomes stmight, showing that
the iee in the center of the ourrent Hows more eapidly thanat |
the sides.  The more rapid movement of the conter is indicated
by the formoof the erevasses all the way down the mpid,  Adter
becoming straight they bow inthe center and, form semi-lunar
maahes, widist Ty bl conter unid curving apestream. ol el ex-
treqiity,  Still farther diwn they Doeoame more atdd minre biwnt
i the centor and st the sme time seeatly inereased in breadth.
Sl lower the varve bsdomes an anels anid tho orevasses ar
V-shaped, the arfow-like polnt diveoted down-strean.,.  These
pindllel Yeshaped gmahes set in order, ooe ) front of the other,
are what gives the glocier the appeamnes of = waternd © Filbbon
when soen from adistance.

With the change m dipection and enorvatum of the crevasses,
thure i8 an accompanying change inoolor,  The ereks-in the
upper part of the rapid aee inonowhite surface and mn downinto
i thist looks dark and blue by contrast.  Lower diwn, us the
eracks inerease in o widith, broad white tables are left botwoun
than, Crose-fractures are formed, and the sides of the table
Tty g eronnbsle in nd B11 up the gnpe befween,  As the sur-
fiiers melt= the tabiles lose thwir pare whiteness gond bocome dust-
povared anild vellow: but the blocks milling o the crevasses
expiose frosh s, amd 11 the gnis with poree white oo, In
this way the molor of the gides of the crevasses chonges feom deep
bine to white, while the genernl surfoco loses its purity and
bocomes dust-covered,  Far down the mphil where the Yeshapead
revasses are tiost pointed; the thbles have erumbled away and
filles] up the gulfs betwien, #o that the watersl-ribbon  pattern
in distinguished by color slome. The sears of the erevisses
frmmed pliove are shown by white bands on n derk dustcoyvered
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wnirfinei.  Bofore the lowoer 611 Is reached nearfy all trweos of
the thousands of fissures formed in the rapids sbovy have dis-
CER T

Chy lonking down on the rapids from any eommanding point,
the defimte arrmpeement of the croveeses along the center of the
ioe-stream at onee attmcets attention, and thoir onler sigeests o
rapitl ootitral surrent in the strenm.

Bulow Camp 14, for st ledst two or these miles, ns will ns at
many plaocs above that point, the Sewaurd glacier flows botwoehy
ke of smow,  Aloug its border there are marginogl erevpsses
bremling up-stronm, and in'the adjaecent banks there are sbmilar
breaks trending down-sirdnm. Whore the two sevstims mest
thyre I8 o line of ircoevlnr eroviasses, exceeadingly ditfiondt to
era, which mark the actual border of the Hewing jee. A Almi-
lar armngement of margnal erovasses and of shore crovasses lins
b reforeed to in conpeetion with the Marvine glocier, and wos
observed In many other matanees. |

While oceupying Camp 14 we canlid liesr the murmur of witors
far down in the glacdier below our tent, but thers were no sl
streams vigible. CUnwhing and mmbline noiged made by the
slawly moving joe freqonently attenctsd onr attention, ard sone-
thmes at night we would be nwakoned by aodall thud, accom-
panied by o trembling of the rocks beooth s, ds o a swliglit
enrthouanke had oecormxd. Oeeasionully o pinsaele of e wonld
fll and bie engcadfiod in the crovisses of its hase,  These ovidenees
of change ndiented that movements in the Sewnrd slacier were
canstantly in progress. A short base-line was messured amd sights
taken to well-mnrked points in the Seward glacier for the purpose
of mensuring it= motion.  The angles hatween the boaseline aml
livees of shght to the chosen points wiere reid on several suesEive
diwa, It when these olservations were eompared they gnve die
crupant results,  The mensiremonts whinh seomed most polinbile
indiente that the centenl part of the jeesivonm lins o movemoent
of abiout twenty foet noday. This Is to be tiken only a& an s
proximmation, which ndeds to be virifiod Tefore el weisrhit ean
It nttmethied Lo Tk

CORrAnAcTERIETIOS oF ALrye GrLacters amwr Tinn Sxow-Laxe

The surface of the nivé is white, exespt near e Jower Hit
in Inte stunkmer, where it frequent!y heeomes coversd with dist
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Wown from neighboring eliffs. It is almost entively free from
moraines, it ot the bases of stoep slopes soall areas.of dithris
sometinies appear at the surface when the yearly melting has
ronchod it taximum.  The absenee of mormines M aceompanied
lis ot alisenee of ghiedal tablis, sntvid-eones and other detnils of
glucin] surliess due o differential mwelting,  Sireanis seldom
pppens ot the surfaee, for the resson that wsaally the water pro-
ewd by furface molting = quickly absorbed by the parous
strntin honeathi ; vet the erovisses are ffogquent]y Mlad with water.
and sometimes shallow Iukes of deep blne vocor gt the hortoms
of the amphitheatns and form o marked contrast o the oven
white of the genern] surface, Crevasses arg present or absent”
arqording to the slope of the sorfuece on which the ndévh rests
In the erevases the adges of horizontal layers of granular jee
are exhibitod, showing that the névd down to a depth of at least
otk or tao hmdesd feet i horigontally stratified. Lo the St
Elins region the strata are most freguently fom ton to fiftedn
feet thick, but in s fw intancss lavers without partings over
fifty feot thick wereseon,  The surfaoe is alwnys of whito, gran=
ular lee, but in the erévasses the layers near the bottom appoar
e ot pact and Dlter in eolor thinn tose mear the sarfoes.
Some of the most striking features of the névd are duge to the
orevisses that hreak their surfaces,  The onderly armagoment of
marginnl orevisses aml of the interior crevasses at the mpids in
the Seward glocier have already boen mfirred to: but there
are still othor crevasses, specially in the bevead, gently sloping
portions of the snow-ficlds where the motion i shght, which,
nlthough less regular in thelr armangement, are fully a8 interst-
ing. The crovasus on such slopes peneeally ran ot right angles
to the direction i whivh the snow is mavite.  On lovking down
on such a surface, the breaks look Tike long clearaut ghshos
which have stretohed open in the conter, bt tapor fo asharp
point wt otk end.  The ability of the nivé jee to streteh to n
Hmited extent is thus clearly shown,  The mitintion of the cre-
vasses spems to be doo to the movement of the nivd fos ovir s
surface in which therw are inojualitiee of sueh nmenitads that
the iee cannot stretels suffiviently to allow it to sccominodste
itself to them, =o that stmins sre peoduesd which realf in fre-
fares st right angles tothe fine of genern] movemant,  Crovisses
fommd where the mrade 5 gentle vary from o fraction of an inch
tis 10 ar 15 foot In wilth, amd nre somotines two or three thioi-
—Nar. e, Stan., ver ITL 1,
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saned foot long.  Broader gulfz am scldom formed unless the
shope hies an inclinadion of 15" ar 205,

The grandest erevisses are in the bigher portions of the nivé,
ardl ovenr especindly on the borders of the great s phitheatees,
I sueh sitaptions thy drevasses are osuslly fewer in nubey
Lt swre Of greciter ige than in equal arens lower down, A Jongth
of thrin or foir thotsmd feel and a Belth of fifty fest or more
I not oneommon.  The finest and most elinraoteristie glocinl
soeneryie found wmong these groat enfion-iike brenks.  Staml-
o the boweder of one of the gulfs, a8 near the bonk ns one
eares to venture, their foll depth cannot osoally be seen. In

sanme instanees they are partially filled with wator of the denpest
Wlie, in which the foo-walls are reflecied with such woniderful
distieines that it i impiessible o tell where the Gee ends aid
its counterfisht beging,  The walls of the erevisses are most fre-
quently sheer clifle of stodifiod oo, with ocensional omamenti-
tlons, frmed of levorystals or a pondent iecle.  After o storm
thev nee frogquent] v decorted in the mcst Teaatiful tannse with
fretwork and cormice of snow.  The bridges spanoning thie ores
vasses are wsually disgona] slivers of tee Tofl where the clefts
overlap; tat at times, especially in the casge of the langer o
vusses, there are true arches rsembling the Natural Bridge of
Virginin, bt on o lamer senle, spanning the hlue cafions
mdiding greatly to ther stramge, fairy-lke beauty,  Thae mogt
striking funtnre of these ermeks & ther wonderdul eolor.  All
tinde, from the pore white of their ervetal ligs down to the deep-
=t hlue of their innermost reedssis, are revealed in each gmsh
anil rent in the harilmed snow,

Above the anow-Hode all of the moantain tops thot are ol pre-
eipitons aee henvily londed withrsnow,  Where the snow breaks
off st the verge of a precipios anid deseonids in avalanches a depth
of more than o haodred fect s frogquently revealied, but in the
vulleye and amphitheatres the snow has far greater thickness.
Pinnacles and creste of rock, rising throogh the ey coyvermg,
indieate thit the thickness of the névd must be many handreds
of fet,

There are no evidences of former glociation on the moantain
rests which projoct above the névl fields.  There nee no polishel
winil striated rock strfbees o glteintiod domes to indieate that the
tronnibaing wess over coversd by o geneeal capping of jee; as-has:
boon poastulated for sioilar mountains elsewhers  When e
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itlnciors b their greatest expansion the higher mountains were
i nhont thelr prosent condition,  The nerease intho volome of
the glaciers was fell almost entively in their lower eourses,

CHARACTEHISTION oF AnmiNe GHACTERS BELOW THE Sxow-LiNe

The first feature that attroots attention on descending from the
néve peron tothe mors Jey poction of the glackers s thoe fapid
melting overvwhere taldng pluce,  Feeey doay daring the sunnmoer,
the murmur and roar of rills; hrooks and rfvers are to bi heard .
inall of the ire-fielids.  The sorineo streams aee nsually shorf, on
nocount of the crevasses which intercept thenme  They plunge
into the gnlfs, which are many times widened ont by the flow-
ing waters so ns to form wells, ar moatling and join the getiemd
denintiee boneath,. The stesams then Sl eithyr throngh cavirns
in the ghelers or in tuonels ob the bottomas,  While triversing
the glavier dne may frequently hear the sulwloed rour of rivors
cotteing along in the dark chambives: beneath when oo other
indiimticn of their existonee appodrs st the saefice,  Wht these
subilacinl stromms omerge, tannlly oenr the margin of the Toe,
thoy issto from: archwivs forming the ends of tannpels, and per-
haps How forw mile or two o the sunlight before planginge into
another tunnel to eontinue their way ns before.

The best example of o glacial river seen during onr explormn-
tion wias tear the westorn border of the Lucia glader. Tt =
shown i the illusiration forming plate 18 which is eopeodlneed
mechanically from a photograph,. This Styx of the jeesworkd
hie boen desoribed onoan eaclier poge. The Inkes formed st the
sotithern etul of neprly vvery monntain spuar pedjeoting into the
Malaspion plicior discharro throagh funnels in the joe, which
are similar in evéry woy to those formed by the strean alrendy
rentioned,

In the beds of the glacial streamz thore are doposits of sand
and gravel, nnd when the streams expond into lakes theso de-
pesits are spread over their bottoms in more or less regalar
abeets, When strenims-from the mountains empty into the
Iinhess, dedtas are formesd. While these deltas hnve the same chae-
actaristies n= those biilt in maore stable witer hodies, muny
changes in detedl eccur, owing o the fuctustivn of the watep
levael.
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Cine of the tunoels londing to a dry Iaeeshed ot the and of the
Hiteheook mange was explorm] for sevierel rods and foumd to bhe
a high, arching cavern: following s tortuons course, and large
erotgh to allow ang to deive 8 conch and four through it witheut
dunger of eollision.  Tta foor wis formed of gravel nnd bowlilers,
wind Ate arching rool was cloar oo, Hers and there the conrses
of erevasses oouhl be traosd by the stones amd Goere débeis that
had fllen in from above, giving the appearancs of veins it a
wiipy,  The dageosit on the floor of the tannel rested  apon e,
wind would certainly e grontly distorbed antd broken up bofore
reaching n final resting place in easo the glacier should melt.
In the ke bisins, also, the sand sod gravel forming their bot-
foans feegquently rested wpon sabsteata of dos, and are greatly
disturbed when the oo melts,

At thie ends of the glivelers the subzladal aud intraglaeinl dein-
age dmsues from tunnels dnd forms muddy stesame These
usually Now out from the foot of & preciplee of iee, down which
rilla wre continually trickling,  The streams Bowing away friom
the gluciers are usonlly mpid, owing to the high gende of thedr
built-iip channels, nnd swesp swiy lifge guantities of déhris
which ts deposited nloae thelr courses,  The strewms widen pml
bifurcnte s they How senwand, and spremd vast quantitios of
hiow Idlers, sanifl, nnil g‘mr{ﬂ ovir the aontry to th[’--ﬁ,!!hf. r.mr_i Ilﬂﬁ.
ot infreguently invading the, forsts and borving the still ap-
right trees. The deposits formed by the strmis are of the
natere of alluvial fans, over which the waters msandor in a
thowsand channels. Where this action has taken place long
enough the attuvial fans end in delbaes; bt shonld there e a
errrent inothe sea, the débrie i enrried daway and formed into
benehies nimnd baes along wiljneent shored.  Shotald these glaciors
il ppor, it is ovident thot theso ront Bowlder washes would
form peculine topographic featares, uusapported. ot the apexes,
atied it might De porplexing to determine from whenee eamo the
waters that deposita] themn, 1 am not sware thatsimilne wasdligs
have heen recognized plong the southern horder of the Latron-
tide glacjers, but they should certainly be expected to orcur
there.

Anmuther very strilibg difference T the appesrange of the
plhsclers ahove pod below the snow-ling = doe to the prevalunes
of débrig om the lower portion. The melting that tekes place
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low the snow-line memoves the oo and leaves the rocks. In
this manner the stones proviously eoneealed in the néve are cou-
contrated ot the sarface, and finally form sheets of dibicis many
miles in extent. 5o far a4 my olservations go, there is nothing
to indicate that stones are brought o the surfice by any other
e than the one here supggested.  Upward enrrents (o the e
that would hring stones to the surface hove been postilatiod by
porfain writers, but nothing sustaming sneh an hypothesis hns:
bsots fomand in Alaskn.

The mormines on the lower extremitios of tho Alpine glaoiers
may frequently be sepaeated. into. individual ridges, which in
many instanoes would formish instroctive stodies ; bat inno case
s the history of these neoumulations been worked otrt in detath

With the appoaranes of mormines it the surfuce cutne a gret
varity of phenomeni due o unegqual medting.  Ridgss of ioe
shimthiod with débris, elacial taliles, pand cones, vte., everywhirs
atteiel the sttention ; but these foutures gre very =inclae onoall
plmiters where the summer’s wiaste (xooeds the winter’s meronse,
and hiave bésn many tines doseribed.

The genoral distribuation of the moraines of the lower portion
of the Alpioe glaciers of the =t Flins region merits attention.
The momines themaplves exhibit features not yet observed in
pther regions.  From  Disenchantment bay westwand to) the
Sewnrd glacier the lower portions of the ice-streams are coverml
and coneealil by sheets of débris.  About their marzing the
ditiris fields support lnguriant, veeotation, and oot infegquently
are =0 densely clothed with Howers that s tint s given to their
ruged surliees, O the extrome outer margins ol the morsines
theré nre aornidinies thickets and forvsts so denseas to bo alinost
i pienettable,. The best exomple of forest-coverod  momines
resting ob Hving glaciens, however, s [ound along the borders of
the Mulaspivse ieeficld.

Mpnsont GLAcieRs,

This type ts represented in the regon explinsd by the Malis-
pine glacier.  This ke a plutenn of jee having an area of hetween
SO0 and GO0 sguare midles, and o surfvee slovation in the centeal
part of betwesn L300 and 1000 foet, I0 t= fed by the Agnasis,
sewned, Morving, ond Havden glociers, nnd 35 of such volume that
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it has npparently disploced  the sen wnd: bolds 3t back e o wall
of dobris deposited about s margine Al of it sentml portion
is of eluar white dee, and sround all its manging, exeopting whers
the At andd Sewar] glueives oome i, it 8 bounded by
{rings of débris and by morsines resting on the dee.  Along the
wenward border the belt of fribsing momines is nhott fve miles
bromdd.  The dnnes oaegin of the moraine belt i8 composed of
rook=’ and dirt, without vegelation, amd sepurmtid more or less
o pletely into belts by stripe of elear fee.  On going from the
clear oo towarn] the marndn of tho glacier one finds shrabe and
fowers seattorisd hare and there over the surfsce;  Farther soa-
warl the vegetution becomos more densas and the flowers cover
the whole surfoce, giving it the appearance of a luxunant
teadloar,  SHIL frther toward the margin dense clumps of alder,
with seiftersd spraee trees, hocome congpicnons, while on the
iiter musrin sproce treey of lurger size firm s veritalde foreat,
Thut this veretntion avtually grows on the mordined above o Hee
intye grlacder i pieoved bevond all oestion by holes and orovpsses
which réveil the ice bapesth,  The curious Inkes seitterod abin.
dantly over the mornine-coversd arens, and ocoupying hourl e
shaped dopressions in the fee. hove already beon desorbed.

Froen the southern end of the Samovar hills, where the Seward
nnd Agussie glaiors unite, thees & 4 compound mormine steoteh-
ing southwand, which divides at itz distal cxtremity and forms
groat. curvis and swirl-like fgures indicabing currents 0 the
alavior.

AL the centeal part of the platenn js, as aleondy stated, of eloar
white: foee, froe from morsines ; ob o distenee i s the apparanes
of n bromd snow surfues.  This 1= doe to the fiet thot the ioe is
vielted and honev-gomabed dornmg the warm sommer and the
surfue bevomes vesionlar s loses it banded  struocture A
romgh, coml-lke oras, due o e freeing of the portions roolted
during  the day, froquently covers lurge arens and resembles: o
thiok hoar-frost.  Crovasses oo noomeeons, bt seldom more tha
a fow feot deep,  They appear to he the lower portions of doop
ormvisses i the tributary streoms which have partindly elosed, or
elen not completely removed by the melting and evapomtion of
thie s e,

Many of the erevnsses are illed with water, but thers gre no
surfiee streams ond no lakes.  Melting is raprd during the worm
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aumuner dave, but the watior finds it way down into the glacier
anl joins the genen] sabglacial dmingge. 1= evident thatthe
streams heneath the surface must be of liyge sizge, as they fuenish
the only means of ezeape for the waters flowing bononth the
Amtsstz, Bowanl and Marvine glaciors, a2 well as for the walors
farminl by the melting of the great Malaspina glaciet.

The outer horders of the Malaspina glocier nre practieally
stationary, but there are currents in its contral part.  Like the
expatidied ends of sume of the Alpine glaelers; o5 the Calinno
il Luein placiers, for exanmiple, this glnoier & of the nature of o
deltn of ivo, snalogous I miany of s features to river deltas
As o stroaam o menndering over = deltn bodds ap ene portion
after another, so the currents in an expandad jec-foot may now
follow one diroetion and deposit Josds of débris, and  then
slowly change so as to ooenpy other positions.  This action
Lempels b destray the mdividaality of morainal belts and 1o form
generl shivets of débris.  The progence of soel carrents ag e
sptgeestead B mob besm pregyesd by messuroments, but the gieat
swirls in the Malasping glacier pril the todetes of clear jee in
the tpper portions of the débris fields on the smaller 'Blaciors
stromngly suprest their existones,

The Malasping glacior is ovidently not erodivg it=2 bod 3 any
records thal it s moaking must be by deposition.  Shonbd the
glnoier melt away completely, it is evident that a surfupe formed
of gacinl dfbris, and very similar to that now existing in the
forestord platent enel of Yakotat by, wotld be rovoaled,

The former extent of the Malasping glicior cannot be deter-
miinesd, but 1t is probabile that during its greatest expinsion it
extonded  saawnrd until deep water was regelied, nnd bhrake off
it beres in the snme manner g5 div the Geepnland glaciers 1l the
prisent day.  Soundings in the adjpoent woaters niight possibily
ditermine ppproxivintely the former pogition of the leefront,
anel k4= posstble thot sobmaring mormines might o discoverad
in this way. The Pimplunn reafs, reported by Hussian pavi-
gators nod inedieated on muny maps, may possibly be o remnant
of the moraine left by the Piedmont glacier from the adjacont
cenisl.

The glaciors west of Toy bay were ssen from the top of Pin-
o pess chifts, and are evidently of the snme charoctor as the
Mulnspina glacior and fully ps extonsive. A study of these Phed-
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mont gliciors will cortainly theow mueh hght on the intorpreta-
tionE of the glicinl records over mortheastern North Amerieny
Their value in this connection = enhanced by the fact that they
are now retreating and making depesite mther than rapoving

previous sealogical meords.

The expedition of last summor wes a hasty reconnoissanee,
during which fut little detail work could be nnidertaken,  The
actunl study of the jee-fields of the 8t Elins region rewaing for
those who come lnter,



PAET Y.
HEIGHT AND POSITION OF MOUNT ST. ELIAS.

Phio height and pesition of Mount St. Elins have been meastesd
povernl tines during the st oentury with varying resulis
The messuromonts ninde prior to the expedition o 1580 have
loen summarized and diseussed by WO H, Dall, of the United
States Coast woid Geodotle Survey, ntul little more can b done
ut present than give an abstret of his report,

The various determinations are shown in the talile below,
Thi data foom which these results were obitained have nod Deen
pubiishid, with the exception of the surveys made by the Unitod
States Coast Survey in 1874, printed jn report of the saopor-
intendent for 1870,

Hiight wue! Prssition of Wowout S i

Ihate, Authiority. Helght. | Latitide. | I“mﬁ.!'“dn
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78] H:ﬂlﬂ!rl‘_ﬂﬂ. i we—eee=al  JEGL 0D EE D 140 &2 1§
U | N RV o eime e e e (G030 | THO YR
1847 | Husstan lemg:ruphir
_ Chry 1378 . 7AW |60 21 a0 |18 00 0
| BT TL!'.-t-ulr.ul"l"‘-.’;_:lr_rﬁ'r ceaieas! LOANERE ™ ) O 22 2N L) B4 (N
1848 | Tebenlol (Chart V1) -__I inas = | b0 2 a0 | HD CSE 0D
| Foed, Can Inseln . . s« LGl 17 30 HIJ al
1872 | Fauelish Admiralty Chairt |
M . SR R 1. - RS R R Hi LV E
{871 | 1.8, Copst Survey. _I IR0 | 640 20 43 I 14100 12

Al of the fzares given in the tible have boeh copied from
Pall's roport, with the excophion of the position determined Ly
Maluspina ; this e from o report of astronomical observations
mude during Malaspina's voyage, which plooes the monntain in
latitude 80% 17 85" and longitude 1847 35 107 wost of Cadia®
Taking the longitude of Cudiz as 6% 10 077 west of Greenwich,
this Huares tabtlntod above ave vhtained,

®Anle oS
S—ar Ound. Man  voo TI1 1Ew) LIEH
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Tl was Intended that Mr. Korr's report, forming Appendix 1,
shonld contain o ditailed record of the trimmgnlation executad
Lust stirner, but o careful revigion of his work by o committesof
the Nationa! Geographic -Society lod to the concluston that the
restilts wore not of suflicient accurucy to set ot rest the questinns
enised by the disorepancies in oarlier messurements of the height
of Mount St, Elias; and n= the work will probnbly b revlsed and
oxtetded during the suwumer of 1391, only the mup forming plate
Swill he |m'IIHﬂ'I'|t-t| b this thive,  Some preliminary publications
of elevations have been mide, ut theso must b taketi s af-
prasimations merely * ;

By eomsulting the mup forming plate 8 it will be soen that
Mounts Cook, Vaneouver, Tevine, Owsn, ¢t are nob in the St
Elins range.  Neither do they form o distinet mnge either topo-
arnphically or geologically,  Fach of these mountains is an inde-
pendent uplift, although they may have seme straeturil con-
neetion, and are of about thie sume geologicnl sge,  Mount Cook
and the peaks most intimately associated with it are composed
mainiy of siodstone and shale elonging to the Yoaltat sxsten.
Mounts Vancouver and Trving are probably of the same char-
aeter, but dofinite proof that this is the ensi hus not boen ok
tetimesl.

The #t. Elias uplift is distinet and well marked, both geolog-
eally and topozmphically, snd deserves to be congidersd os o
mountain muge.  The Hmits of the mnge have not been deter-
i, but. 20 far as known, its maximum elevation is at Mount
St Fling,  The mange stretehos pway from this eulminating point
both northestward and sorthwestwarid, sod s & well-marked
V-shape. The angle formed Dy the two nches of the mnge
whiro they unite at Mount 56 Elins s, by estituate, abott THI.
Fach arm of the ¥ b= determined by o fidlt, or pechaps more
I“‘l:ruml.p_I}F I,!,- n apries of Bl havine tho smme weneril conrsn,
whong whith the oresraphic Iluiekes foeming the mnge have been
aplicaviel. The structure of the range js moneclinal, nngd Te-

@ Pl shoreline of th aup, glabe 8 anid the postions of the initial
painta ar bas-line of the triangmlation are fvan the work of the Unitsl
St et Sapvey.  Thir bxtomie western portion b= from magm palilishod
by the Xow York Thues and Tophom expoditions. ALl the tnpographin
datn nre by Mr. Rerr, aned all oredit for the work sad wll respensibility for
s wecniraey rost with Bime The nomenclatuee B priscipally oy own, il
I Tinti tiprpapovend iy o committes of the Nationel Geogmphin sorbely
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Topogreaphe of the St Kliox Hange. 1M

semihles the type of mountain structune charaeteristic of the great
hasin.  The dip of the tilted l:l'im']i.’:ﬂ 5 northwiand.

The erest of the 81, Elias range, as plrepdy stated, is composed
of achiste whioh rest on samlstone, supposod to belong to! the
Yakutut systimn.  The goologieal nge of the uplift s, therefore,
vory rotetil.  The secondary topographic forms on the erest of
the range have resalted from the weathermg of the wpinrped
odges of orogmphic blocks in which the bedding planes are
eropsed By joints.  The resulting forms are mainly pyramidsand
rooflike ridges with triangularmables  Extrome rijpredness and
anmilarity churacterize the mnge throughout. . There are no
rounield domis or emoofhed and, polished surliecs o suggest
that the hisher sommits have ever Bien subjectod to gotiorl
glicial action ; neither s thers any eyvidenos of morkdd rock de-
eny.  Disinteeration of all the highet peales and orests s rapld,
owing principally to great chinnees of temperature sl the froeee-
ing of water in the infesstioess of the rock; but the dibrs result-
ing: from this action i mpidly earried pway by avalanches ad
glaoiers, so thot the crests s well as the snbordinate features in
the seulpture of the ofiffs and pyramids are all angular. The
st heduod and rounded eontonr, due to the accumulation, of thiss
protucts of disintogration and decay, the indications of the ad-
vancing age of mountains, are nowlibe to he deon,  The St Elins
einge s young ; probably the vbey youngest of the lmportant
monntuin moges on this continent.  No evidenees of erdsion
provious (o the fornation of the idesheets that now clothe it have
biéets obaerved. | Glaviers apparontly took immodiate posscssion
af the Hnes of depresaon as the oountain moge grew in hoiglk,
and furnish a living example from which to determoine the part
that joe-streams play in mountain soulpture,
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OFFICIAL INSTRUCTIONRE GOVERNING THE EXPEDITION.

In ondor to make the wonrds of the St Ellss expodition eomplote, ooples
of the ipstrietlons under which the worls wos mieried ont aoe apgeolod -

IherarriesT ofF R IsTemo,
UsmreD Brares (PRonodiical Sonvey, Gnonsore Buasomn,

IWinadeimgtin, 0. €5, L,
Mr. L O Roeesar, (lologi, Mew 253

ik Yoo sre Damiiby eletiibed 0o visit the St Elins maoge off Adosky for
work of explomtbon, unider thn Jedol ansplots of thie Nafioun] Geogrmnlie
socioty and the Unitind States Gronlogion] Survey.  The Cieologis] Sorvey
Tarnisbis Iustromedts ool contebates e smom of F1000 wnnls the ex-
piersest of the expéeildition. The money devotied to this purgeose I8 talien
from the wppropriation fur the Sewul] veur eoding Jone 30, 150, and the
mareesy (of it2 expemnlitore rmnst confinrm by that ek,

The Burvoy expeecte that yoo will give spocial gitention o glackos, 1o
their disritmtion, to the asociated topogruphic types, to indimtions of
the Tormer autent of phiclatlon, sl 1o tepes of syloieial seolptoes ool
wpecin] ebmdilions of erdadon, anid thet voo will also beinge Dok informn
tiom with referenon 40 the age of the formations setay pned the trpee of
strnetinre of {he o

With thw ald of Mre. Korr, bt js pxpected that von will seseam definite
yoopmphic infermation o= W the belt of vantry travéasd by vor,

Viery rowpeoctfally, G K. G,
Ul Crenlogia,
A pprowed,
4. W. Powenn, Ihevine,

_ Prrarmamst or e Lvmmson,
Tixrren Srares Ghaopadgieal, Seavey, Geopoae Bussen,

Waokingtom, £ €, Moy &8, 18w,

Mr. 1. UL Bosssuy, feilogial,

sme: You will procesd ab the earliest prcticable date 10 Tacoma, Wash-
erton Territory, anil theoee by water 3o Sitha, Alaska, at whibel pavind v
will make apocinl nrrngemonts to visit the BL Elins mnge of tuintaink
pnvl make geologieal rxnminations as per estroctions gtlorw ise oomm-
mivnted.  Mr. Mark B, Kerr, Disbarsing Agent, will meout b vou at Vie-
toedn, O and detoimpiny you on the expadition, ssssting yoa |n the
voparities of Disbursing Agoot aml Topogrmpher. (m the completion of

(iez)
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yoir work vou will rebaen to Wisslifagton, tie moate Deing et o your dis-
erviion, f b ditermined by oonsfdorations which ainnot now e foreson:
Very roppiscifully, i K. Gramier,

Clhinf Geologin.
Aprproved,

J. W, Powepl, INeectir,

—

Dimispiermess oF wie [vrrnsim,
Txrran Srares (tenvoctean Seavey, (eenodne Buase,
Wanhingtus, 2 €5, Moy 24, s,

Yir. Mane B Kewe, Freifeiimeng Jdgenl

By Yo am herebiv detailel oonssist Me L O Rossell, Goologist, who
starts it onopt on an expedition o Alaska, ooder thy joint anspioes of tho
Nattomal Gingrrphilic Sociefz sl the United Sides Gedloglol Sorvey.  Jt
le oxpidtnd Lht vou will inmmodiately wid him in dimboreiment, wmd that
wou will st during the explomtory part of the expay [ition as topuazraplicr,
Yourr diibhes will, however, not be Hubted (o these spectal Tunctbons, b
you Wil he sxpectod to perform any. otler dities ho may nssign to yom,
anil 1o labr in ovory oy Bir the stidesss of the expealition,

It Is expectis] tnd von will be renppobited 1o e grde of fopogmphee
any thuy Tinited States Gooledeal Sarvey on the 1st of July,; 15060, and yon
will plewst take thi respuinad deth of offiee hofiee yoar deparetie

The money pomabndng tn vour possessisn g2 Dishisreing Agent melodes
tht. el po roeet M, feypesoll's mudary sl yomr 0w, and also the sum
off 81,000, allottsd foom e fands of the Geogrphle Baneh for oxpensss
of the expilition prive o Jute 30, This amoant yoo will expend ns
direeted by Mr Rusall, and his suthority aod eortitgomte will nesd to
aceoipan s yome vouclwers in reodering nocount of the same.

Vry re=poctfoll v, G. K. Gy,
Chief freedepinl
Apiararel,
3. W, Poweer, Nevctor,

| —

Derawrmest or vis INrEgion,
Usrren Stares Geonodtoar Sepver, Gmbocie Brason,
Wannhiveptun, X0, €5, My 28, 1803
Mr, Manic B R,
- Fiubiirwing Adent.

Sz You will prooved st poee to San Francisen, Californba, mad thenme
by wtismmiier o Ly vl aned stesiner 1o Sitk, ,‘Llﬂ-ktl. It is expeectond thait
vond will jodan Meo Lo Baassedl, Geologist, ot Victoria, B (L or et Sitka el
yous will mport 1o him for farther omloms.

Very respeetiinlly, G. K. Ghoonsr,
i Cronlogiat,
i-'IHJ'I"I‘ﬂ'-l"I-!
W. Powntt, fHrefor.
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Wiashingtom, 12 €, Moy 20, tams,
My, Mank T Kumw, Tgsnirvgibir,

sin: Yon amo horoby sssigned to fleldomrk in the vicinity of Moont S0
Fillae, Al fmthee party aober chorge of Mre 1O Rosell  Upon L
et of thide instraetions you will plesse prooesd withont delay o the
fiehd, wod mop apemx soile of fme miles toan el gieh territory In tha
vietnity of Monnt 2t Eliss, inclwling that modntain, s the eld soason
will permit, The worl shomld, if practicatile, bo comtrollvd by trimmgmla-
tlony Special attontion in the coursd of yoar work sherbd bur given to
mistering the altitide of Monnt SUOEis, ad 16 slould be determined by
trinngnlation and also, if practicable, by barseter o soch manner s fo
b o lusive.

Tl topogrigide work should be conteolled by triameulation,  As many
pesslibons on this comst wre approximatily, known, inchnding a wiimlbser of
thir pevulinenit presikiz, astrononbea] determinathons of position will not e
netomary wnlos teedod wsapplmoeat the trimmmiatbon,

Tha detalls of your outfitting sod the managent of the wirk will b
Ll te weie ow judgent,

Vury nespoctfilly, Henuy CranswrT,

Chief Tupugrapher.

NATHONAL GEMGRAPEI XOUCIETY.

Meimusrenilum of  futractione o the Pty aond ol anader Hie Deeestioh of Mr.
I € Foanell, amsisted by My, Mork 8. Kere, b0 copliore fhe Mount 58, Efuis
figion, Abuds, a0,

The gonerl obdect of the cxpedition k= 10 make n-m'ii.n'u[nhit' roepL s
sture of s Lirpee ety e proctieable in the B Elhes mng, Alushn, e
eclonting nstudy of its glocia] phenomona, the prepamtion of n map of the
resciosty exphornd, amd the measnretnent of the helght of Moot St Klise
wind other nelghhorme mwonntaips,  Observations shooll also b ool ond
ircfarontion eollected on other sljects of geneml scdentifio Interest as far
a= practheable

Tho prarposs of these indtmetions i maioly to sogeest the lines of in-
vestigation that give gromise of valtable results, bat it i oot tratensled
et ehvey wloadl Bl s divector of thee expedition in the exercise of hin
aown discretion, _

Catmmnnen G Fhommmanin, Ol
Manits Baken,
Winnann 1) Jonusoxn,
Augipitter,
Wil v, 0, €5 Mg 25, 15590,
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REMIRT ON TOPOGRATHIC WORE.
0y sAlK L REfi.

Ity maladition too the osent of Moant St Eline, B was pirt of the origlnal
plan of the exprsdition (o make an sccomte Wpogmaphic mag of the megom
expilared, I weis oty however, for this porpose pieoposasd fo divlde the
porty or fo deviite miwh from the most (et soute o Miount St Flis
fem Yokntat bay, Trisngmbation of falr precidon, awe pooviiled o
Esitally wasre o bus Blleed b Ly gepproscinuete et lusds.

Flelib-winrk bogun June 200 by the oprefid osmsremen ) of o Dase-line,
38000 fert o bength, noar the polnt of landing, on the sertbern sl of
Yakutut bay.  Expansion wos readily enrrieil to bl foot-hills, inil soveml
horsntal angles were taken ooan pstronomiol station of the United
Stites Const aml Cleodiotie Survey ot Podt Mnlgmave,  In the region of
thess Initinl trinngehs, work was done froni o centel ocamp; and topue-
raphie dotails were fixed with opsiderable precision by intersection and
verthml nnglis . ]

Aot the derpibrtire of the expldition feom the Baso Lino earmy, anoaimn-
dent to the transit made nowort o an inferior fostroment tecssany, anil;
Frirt bt s, g s reelion traverse ] preoved to be i-adppred to, and the lne
of travel boo dinoet fr, the peoper development of @ narrow Belt of tris
angles, the antivipation of a degree of prectalon b bhie trisagalation which
wiptll give high value 1o the detorminations of position amd altitude of
Ll wevern] ponks was net renlized ) Tt opographic map worl, showing
the general fentares, altitindes and Jamtion of the miohmtain g, valleys
aned ghuclers, wis extendid over about SO0 sy mikles

Within the approxim=ate gemnetric control, sations wern intorpolated
by the throwpotot mithud, and minor vstions were mnltiplhsd by inter-
setion il eontectod by skoteh,  The best mumnder possible andr e
cirmmetaneis wis carpiod forwend on the line of trvel v ormapaes dlirme-
v il ectimgtes of distanee from thoe intervals.  The work oensedd
Augist 29 with the abapdonment of e instruments f W WesTOrT of
fonre daye’ dumtiopn on e costern sdopes of Mot 5t Bline

This mixnmpanying wu  tednetion of which frme plate 8, page 700
shivwn Uhie Boe-stronrms sl peculinr mourtain topogrnphy of w region here-
podime unvisited, and constitutos a onekdorsble adilition to the segmiphy
il Alnskn,

{ 197)
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REPORT ON AURIFEROUS SANDE FROM, YAKUTAT BAY.
Y §. STAXLEV-ERNWN

Armomyg the spocimom obtained by Mre. L O Rl doring the ooomss of
hie expliowtioneg on uud abont Mount 51, Ellas 5 a lottle of mnd promined
fromi the Ieaich on the extmeme siithorn end of Khantaak-islamd, Yakotut
Ty, and choracteristio of the shore materipd over o lirge aren. This s
was furned over toook for examlnadlon, wnd sddithonnl intemsd was sivien
to fle wtady by the fact that it s from o dcompartively uniovestimisd
reglon wink possmms, prerhaps, comnomde vidioe o e the suople b gobddwr-
Ioge, pivel B s bl Ahint o " edor ™ can resulily b olitaiped by ¥ punndig
Wk oy poinbs on Uiy Tay o,

Macroseopleally, the sunil has the appammnee of andinary flmdly somial-
niitind benely moteertnl 3 biot it diffiers o thee unifomity of the siee of is
perrticlos from beach sod from Fort Monroe and Salliven isdond, Sonth
Unrnling, with, which it way eodoparml, [t mifoemaloghe aonstitnents
grontly strpuns i varioty those of the s referred 1o, Dat aee skl ly
wimilar to those of gold-boaring spnd from New Zopland, At T twelve
mineruls ame present, with an angsanl pecdomstoemes of one, ms will bse
e lnfer.  Theough the iixtoare of white, groien, aodd blivck grabns o dall

ereenish-hinck eolor i diven tothe s The rouodoees of faeoents is
stich as doelly pesnlis from water petion, but it s les O that which se-
winl b fecan’ trunsportation byowind,

When put into o beasy Dgudd (Thonlet solution of o domsdty of L1
otder to ditermine the specitie gravity of the cunetitoents, it wos found
that the send 3= made op lemeoly of the bewvier materinks, for the mmonm
thaet Desitedd wiud trifling comngurend with that sthich qulckly sank, (Fyen
tho alwimdant qrarts was lingely corried down by the welghiior bngnedi-
onts bownd op within 1%, and ondy 8 few water-clear frsgmonts wore lelf
behifend,  This wouhl sesemi to stioegent tlist the Hghter milnesals aee w'king.
in the neighboring roeks, or olse haive Dot onerhisd (o gooator. distancos by
s worting powes of B waler,

Among the ardnerls peoogniand, golil b= the mest portant, thmigh rela-
tivily wot nlmodant. Tt oocues in fakes or fattennd gpraioe Trook wumrtir
to o half"of o millimetor in sise.  The particles aro sufficlently nnmnnms
to b pendily seloctind from (heir sssociates: by the old of * paaning ™ and
# hiand Jeneof pood magmifving power, and i distribmts] theoonghont Ehe
Bitnah e plintifuily o= in the snple wanhl, ander fasomble conditions,
poy for worlang.  The flakes in their ronoded chamotor shiw the offbet
of the ageney which sepamtid] thitn from (helr mateix; o sopsumtion s
eoskpnpdictes hnt oo rodke B Bl sel lioringe 1o the genine

L]
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Magnetite §a present in goont pbundanee atd inoa fAinedy diviided state,
the lnnest praink oot sxeedding o millimeter in lngth, It frms b
wokght alome 106 or 30 per cont of e entiee msss, and whon the bt s
siMend tlvpociish o shievie of s Donibres] oilesibies 1o the indh It eoastitntes 2
per vont. of fhis fne gterinl. Clrvsballoersiplile fhos aro mmo, wsd Hiwvagh
oftem vaarrodd, st 0 oetabusd o (111 1) of eonsideestile pecfivetion weme fiand,

Ciaetel owitrs In sl profusion that a piok thet b given to s mpss off
sirlenctind el of fosifbeny st mnd s piedopadisnce ey T considiivd
ther chinf phivsical dharactiristic of tho sanl.

Two spiereles wor nobesl ) dpe & 0 belfBunt wine-rsd suelity, which,
Fhomgh not neardy s nmmeras e its daller molalive, OoceE mone fries
dguently In eryatils—the tmpemoliedml faces (201, 2-2) prodominatiog.
Thi other pirmd s sendily distingaislud by s Hebter amwitlhystins tinl
arn] v preuter abundpnee, Crestallmgeaphibe e wroe ssanowlat o and
Invartably diloenbademd (110, by o the sl of clinmical analyees,
niy whalemients an bo the exiet spoclos bo wlilech thise gurnets abionld b
refirrre] wonld b largely conjocturml.  Stention s quickly drwn 1o the
perfeative of thess minote gurnets in thedr ervantbipemphie S aml o
it il 0y Ehdr pssaocintbon with boundlod frainents of their own kind pe
woll o= of othoer minembs.  Have these rystals mrvivisd by nogson of their
lird ess cor Loy favoring eomilithong, or does thelr pressevation st e
i gty of Wonveaotivn in the destrmetion ofF mdonto Tidies ?

Amomg the hlsck, hmyy grloe oomar individoals which, exmpt. in
shspet tand teoeprtmenietio ehirmeter, reomble magnetite.  On emshing e
Ewwnt gl wlide=, thin =Hyvers are olitained whiiel in treopemittod Tight an
growers, st wilohialy, frota Whedr clen age, pleochnstsn, bigh Index of refme
oy, srnadl oxctinetion anghi, and insolibilitvio sebil, sre resdiiy eeognbemd
s horn blinede: _

Twvr gronpe of genlog were ot wlileh ane disthagedshalile by slizhit
viardation fn color.  Both are dlenksyellowishe green, bal ane s sottwhint
durloor thun the other,  The optiod properetios of Tolli indimte pyrocons
aned possibly olivine, Fortunately s fraemint wis olitnined in the getho-
iigronu] gong nearly ol W optle s which goave in sxial e
of muificient definitones= to ndioste e optically positive chameter, A
pn bvire oo’ prradns wore seleotes] from sudnerals of beth sobots aad slsgiotd
to prvdongaal hieating i hivdroohlorie sed withoist deoomiposition, Dot
tor thmd Bkl siinmemls are poorosene,

A fow gironde, o frebetbon of ool Tnwlere by sfeo hlll pwrfheit L fomn, weps
fomard eovdated with gthers rounded on (e sl sngles apd slgs=,
The viryistule s of thie comwm short form il bsar e umtal fhoes noa
gremter ar ke logrosy of dliveloptiemt. Pymimlils of thie st amed secomd
ordir alterde in o megnitede ;. pinneoid enerpchies opon s, amd vins
FrTaer.

(trtx coreelitiles by fise tha Tansose prropoction of the mindenls, both in
bk aned in welght- 1t alwpys fragmental ;. saoetimes watercloar, bat
chiletly amvnnes T opevrpine gronios of differpnt eolorss, 10 be selibogin frose fropi
mterinl of ik Yibzhen specitle govity, aod s oM s Vinfod we 80 Dar il
v bt b gl ble: Frorin rrmerietite, Dt readily Dlewcbes S pekld

- NAy. Cadsd Mase, voo 111, Lesy,
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Fesldspur s sparingy present, nnid inclindes both monoelinie aml teelinge
firine, wheose eevbtallogrnphic bododnrios wee invartidbly Baking.

Treatenent of thu sl with dilote geid geodooes effirresoonog, which is
1k lome by Enepristit boets of s corbonio. - By persistent search mmong
paerthlics sipamied: g hodyy silotion, i fow graine wene discoviensd whioh,
from - their eomiplote solnbilliy with efforvscence fn very Jilate afld, e
weur [l s thetr optionbpeopertion, bt s donbt ns i thelr i uleite,

The mion gepup hos onky omee repressmtative, biotie, amd this ooenes
ot sparingle.  Though mch of the sand was exmnvind, bink flew frapse-
tnnls wero fonmd. T foligtel chinmeter rondes it eesily tramspoctod by
st il explaing its alwence fremn arong the hoavy minorals o

Fhady, duty aml seliistome miferial foriis e major psset of The eonraie
grabrs. Thin sections. from the larsost plecos plisdaly Toadiouted -
Idonedn sohist.

A rogdon of gleitrs won)il s to bo favarabile not only 1o the eolloes
by of medeorie ndgtoeind, Tl also to U dastroction of U oconntry rocks;
the sotting free of their minemlogio constitgonts in o oo pamtivily fresh
taty, noil thielr tromsportation o the s It wos hoped thal this sl
wiorihd wield soome of the rurer varictios of minerile Lot tosss for native
brovr, platiniien, chrodnite, gnedss, pml Ve titaniforons mhwrnlr ol e
olfsrbinl,  Tilaein ie prssent, Tt e soel snall guisntities (I eonld
omly ber detoetod by meaaw of hyillmogen peroxinhe Tho oso of peid mepey
et | plsstas gl ) AT Dorotumeestate of enleluay tesg of Lassnle fialbed b movinl
the grreseien of mitive fron.

It will bo povm from the forepoing onuperation that the smd e modi
uge 4 grmine ol golil, msenotite, garnet, e bilonde, e, i,
(uarts, folddpier, cabeite gl e, assoctisdod with fmgents of & shady,
slaty aned mohistose chameter.  Whils the information st hand s handly
siflelnt to wadtnnt wnch specnlatiom eopecening e ook supssos of (e
interinr, #i] thore is oo doobe that thee s i domivisd froem B destrnes
to uf metatmorplile roeki
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My Deaw S Thio following ropsrt apod the sall collestion of fesil
plivnts maide by vou st Pinnscle’ pass, vear Maoint S. Elos, Alaeki, and
sorit to this division for sentifieption hae besn prepansd By Profesor (F.
LL Knpwlion, whe gave thi colleriion o cuvdnl stady derine oy alsonee
I Florkln, Mrovioes to woiog awiy 1 hoed soiowclud Tastily sl pod
the speciowns am] ssn that they oomststin] chiefly of the goome Salis,
st of o eomdodding mie strogely of Hvipg species. 1 have noodiubi
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depimits ol the Sk Noevaida In California®  The finer ser'ation of thy
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whii:h [ am finctbare, bagt &= vory =lullae o thide living S mgidoras, For, vir.
rofundifoding, waul o eortain R Of X sfesioen, WHHL - The setvation s
vory distineily preserved, and bas all the chuarsctors of & willow loaf,

“Noamber 4, represmted Ty e o fonr vers e speeciiens, is g vory
largss lend, sisidinmiring D0 e T botigsthh amed 30 cnie. Tn widih at the trvoadest
poing, T4 pesy e enmipened withy Salie mocmgdogfio, Floer® Dot i cannot
lee bk ppesche= 0L Bl Bk sartipet ool thuns living Berms ol A didgrm, Hlnh.,_
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