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INTIRODITCTION.

An expedition in the interest of o syndieate of newspapers wis
organized in thée spring of 1801 by Mr Frederick Schwatka for
exploring portions of the Yukon basin in the British Northwest
Territory and Alaska, particularly the region Iyving north of the
St Elins mountaing. A reguest was mude to the director of the
United States Geologieal survey for a geologiat to accompany
the expedition, and it was the pood fortune of the writer to be
dotailed for that duty,

Under the vonditions of travel only a hasty reconnaissnoce of
the region traversed wad possilile, bt so little has been known
of it geologically or stherwise that such observations as were
[RRRLTAIT pesseEs 0 valne out of |I|t'1'l-i_lll.i'|l"t.i‘lli|'l to thisle l.‘l-'llllll1.l_'l.f_'1|-|_'..‘-lﬂ.
It is the object of this paper to give in systematie {orm the main
tucta of sclontifie intorest observed during the joumey. A foll
aceount of the journey itself, which is not without intersst, vug-
not be given here, but will appesr clsewhiere through #s appro-
printe channels.  Eoough of the nerrntive will be ineluded, how-
ever, to indicate the route and means of teavel and sommuthing
of the conditions under which the scientific olservations were
e,

Mr Schwatha's orieinal plin was to go over Chilkoot pass and
down the Lewes, fullowing the repular miners® route o the inte-
rior; but on reaching Juneau, at the roquest of the citizens,
bucked up by their substuntial assistunes, it was decided to go
in by way of Taku river, with a view to determining whether u
trail for pack-antmals could be constructesd ovor that route,

Considerable informntion of an indefinite sort wais available
concerning the country 1o be traversed before renching Lowes
river, The ploneers of the Western UTnion Telegraph company
erossed the npper portion of the Taku basin in passing from the
Stikine to the Lewes, but the map which resulted from their
explorations is only a very erude approximation to the topo-
graphic facts, and must have been deawn largely from Hetnory,

Dr Dawson obtwined from o prospector named Boswell some
information concerning Teslin river and Iake Ahklen which he
embodied in the map decompoanying his report on the Yukon
district.  The location and form of the lake proved to be re-
markably sccurate, though the regularity of the topographic
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features of the redon is such that o elese idea of their relations
8 easily obtained even without instrmments.

The whole of the route from Taku inlet 1o the Lewes was
truversed in the dpring and summer of 1890 by a party of eight
miners, pmotgwhom Mark Buossell, a membier of our party, was
a lending spint.  They started from Jutean hefore the ieo was
ont of the river, hauling their outfit on hand-sleds so long as the
snow lustod, anmd then packing thom. Tt requirad eighty days o
reachl thie nko, where the party built & number of bhoats.  After
prospecting the Nisatlin and other streams on the castern side
of Ahklen valley they went down the Teslin and back to the
const by Lowes river and Chillkoot pess.  This is an exumple of
the many unheralded expeditions which the Alaskan prospectors
have earried out, ficing dangers anil privations which appear in-
eredible to ane whe i not Baniliar with the men thenselves.  Liss
artdions or novel expeditions have broveht fame W0 explorers
better versed in the art of sdvertising than these unpssuming
miners.  Unfortunately, however, godgeruphy ia but slightly the
griner from the work of the prospector, sinee ho usually hoes
neither the tenining nor the melination to gge instruments even
if he should be supplied with them, which i rarely the cnse; and
ardinarily the map which he draws from memory, unassistod by
notes of any =ort, is ot o model of wecurey.

At the hend of Taku inlet o " trmek survey ™ was begun and
earried  continumsly to the mouth of Teshin river, whers it
eonnpeted witl the line surveved by Mr Ogilvie in 1856, The
instroments wsed were o prismatic compass for determining
direcdion, amd o sextunt for Intitwde,  Distonee was  obtained
during the bont joarney on the Tdka, luke Ahklen, and Teslin
rivar by tinng and ovo estimates, and on the portage bolween
Taku over and the luke by pacitg. Altitudies wore determined
frarn the mean of e aneroids with svnchronos rewdings of o
s barometer at Juneaw, for which woe are indebted to the
kitndness of Mr K S Willand, The route was plotted in the
note book and relief indicated by sketch contours ; all prominent
points withiu sight along the line of travel being approximately
lowesttaed by conpaes Dearings, While such n survey doss not,
of course, possess the precision of an ieatramentally measured
line, 2till, when earefully execuled, it represents the charneter
and relations of the topographic foatures of a country with a
fadr degree of aeotmey.
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Boetweant Yukon river and the 5t Elias mountains les a
inrge aren, ciibrmoing the whele of White river sl 18 trib-
taries, ns well as the hendwaters of the Copper and Tananah,
which has Dbeen peogpraphienlly o blank:. S0 far o oan be
leartied it had nesver been ponetrated by a white man, and the
lnlces; rivers and monntaing whidh appenr on many mops are
products of the geogenpher’s  inngination.  Aeross this un-
known remion o track survey was made simifar to the one
alrendy  deseribed.  Exeepting about fifty miles frovemsed by
water, the whole distance of 430 il from Selkirk on the
Yukoo ta the junction of Chittenah and Nizmenah rivers was
carelilly paced | aned the two ends of the line heing losated by
wstronomie obrervations, the former by Ogilvie amd bl Btter by
Alter, the Yocation of intermedinte puints cunnot be far out of
the way,

The portion of our route betweon the moath of the Teslin aod
Selkirk, at the juddtion of the Lowes nmd Pelly, bl alrendy
heen twioe surveved, fisst by C. AL Homan, the topogeiphor of
Schwotka's party n 1880, and more gevomtely by Ogilvie o
1857, Chittensh and Copper rivors had beon surveyed by Allon
in 1885, so that no continaous survey of theso rivers was under-
tukett though namerons olgervations were ade to 0 pplement
thuse sbodied in Allen’s map,

E.\HL'L.JI.'I'T'!;']": F THIK E.'.'l; PRERTT RO,

Our purty consisted ot the start of three white men—>»Mr.
Schwatkn, the prospector Mark Rossell, and the writer—with
seven [ndians engased ok boatimen and paekors for the finst stuge
of the journey.  After o few days spent in completing the ontfit
and waiting for the river W become froe of jee, we lefl Junean
May 25, 1341,

The farge twoston dogout canoe in which we pmbarked was
well adapted for pavigating the deep waters of the inlet, but we
found it poorly smted to the swift and shallow river, When the
wind hlew upstrenmn rapid progress wins made in spite of the
parrent by spremding two lange saile wing and wing, bat when
the wind il our progress, by poling or trecking whetever the
banks permitted, was painfully slow,  Seven dave were spent
in reawhing the héad of canoe navigation, eight miles above the
Routh fork and about cighty from Junean. Durng this part
of the journey little opportunity was afforded for studying the
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weulogy of the regon traversed, sinee the bpatioen geteradly Kig
to the mnddle of the vallov and we nsually e Gamp at night
un- e of the small =lnds which separate the mver into many
chunnels,

While Taku river i fnr from being an ideal highway to the
interior, 2till & Aut-Lottonte] stenmer of lght dmit and good
power would probably have oo serous difBealty in redchiing the
month of the Soath fork, less thoo o hwndeed miles Teom o
point on luke Ahklen whnchocowid e reached by stenmer from
the mouth of the Yukon,  The coantey intervening between those
points 1 procticable for pack-soimi=with the expenditure of
comparatively little labor in constructing o tradl, It 78 pmbably
only aoquestion of time when some better way of reaching the
upprer Yukon bakio thun Chilkoot pies will b demandied, aod
the Taku route 15, do fir as veb known, the least abjectionable,

At the hesd of eanoe navipation our oatft was moade W inte
twel v puicks of about one hundesd ponnds eache fise the portiage
of elghty-five miles to this boad of oo Ahklen.  As there were
but six packers, ench was oliliged to make two trips; 2o that oar
propress was oxtremely slow. The first twenty miles of the
portame nre m the parrow anvon-Hke valley of an eastern brmnch
of the river, and the next fifty in broad valleys of the uppor Takn
basin, from $000 to SR feet above sea level, The last fifteen
miles are in the diénsely wooded Ahklen valley among innumer-
abile =mall ke and ponds. We teached lnke Ahklen June 16,
and from this point the Indinns were sent back to the const. Tt
wak with o feeling of great relief that we watched them disappear
ot their homewand journey and konew that we wers uo longer
dependent on their cnprice.

Setting up the two portable canvas ennoes which had beon
pteieed im from the const, we continued our joarney towand the
northwest, down lake Ahklen and Teslin river, which formes its
outlet.  The Lowes was reached Jone 24 and Selkirk, af the
junction of the Lewes and Pelly, four days liter. The origins)
;_:lu.n. lined Bttt continuwe down the Yukon to the mouth of
White viver and up that stream o fr w2 possibile by boat, but
the Inidians whom we found at Selkirk told vs the ensior route
to the hoad of White river was gverland, keeping swotrtheast of
the mnin river valley ; and this route we decided o Bllow.

A store hins pecontly been estoblished on the gite of olid fort
Solkirk, the Hudson Bay compuany’s post, which was burned by
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the coast Indians in 15843, Thoe trader, Mr Harpor, was tlown
the river and we fonnd only o couple of Indinns whom be had
left in charge,  Thess were dispatched up the Pelly to eollect
the tintives in the vicinity and we soon had about forty of them
camped around s Only oo few of them, however, wape able
bodied mon, and it was extremely diflicalt to perstaule thesa to
go with us; atd when they hod promised it was only to hack
out the next dav. Afoer Inboring with them for over @ woek jt
seemed that the attempt to secure the necsssary packers wos
hopoless, and we weore praparing (o go down o the mouth of
White river and try the assent by boat, when the tide was turnod
by the opportune arrival of & prospector, Frank Bowker, He
hael come ap the rivar from Forty-mile creek, intonding to spend
the summer prospecting in White River basin.  With him were
two oatives from further down the river, musoalar and willing
fellowd, vory different from the wretched specimens from Pelly
river, Bowker's arrival, as he eame with authority feom Mr
Harper, who has groat influence over the natives, put oew back-
bome into our enterprige.  Five paokers woers soon secured, who
promised to go with us to the country of Sealai, bayond the
mountains.  Dogs were obtained to earry tho remainder of the
outfit, from twenty-five to forty ponnds being packed upon ench
i pasiniens of birch bark or moose skin,

O July 9 our combined party of four white mon, sight In-
dinne, and eleven dogs left Selkirk,  Our coumnse lay towend
the southwest, over the great interior platenn which stretelies
from the Yukon to the 5t Elias moantains, The headwaters
of Belwsn nver were crossed and =several eastern tributaries
i White river.

The country is very scantily peopled, and although we prol-
ably saw most of the natives inhabiting the White River bagin
thay only numbered alogethor hetwoen fifty and sixty persons.
The first party, consisting of six families, was camped on the
Nisling, making & fish trap in anticipation of arrivel of the
aafmon, which wag anxiouzly looked for. These Indians are
closely reluted ti the=e living on the Pelly. They are similar
in appenranee and mode of life, and apparently speak the game
lungungs,  They have no penosnent dwellings, but several sub-
stantial log enches were seen, which they use for storing their
witller's supply of dried fish and moose meat, The country
eems 1o be fuirly well supplied with gate, gosis on the highest
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rocky summits, moose aml bear in the river valleys, and rein-
deer or barren-grounds carilin on the platean above timber
line. Several of the latter were killed by members of our party,
and our supply of provisions was also helped out by the dried
mont which we obtained from the natives:. On the Kluanto
wits found aoeecond party of Indions, most of whom had never
before seen o white man. Obtwining & nomiber of rafts from
these natives we descinded the river about fourteen miles to ii=
continence with the Donjek, since both the Kluantu and Donjek
were too deep and mpid to ford. The Kluthon woas also found
toy b unforddabile, and we were compelled to go around its head
and cross uppn the glacier from which it Hows.  Although this
was not attended by any special danger it eanssd groat dismay
amotg the Indians, who regard o glacior with superstitious
Lerrar.

ALiont twelve miles bivond Klutlan glacier we resched o small
stream ealled the Kletsan-dok, or Copper eréek, coming from a
narrow gorge in the mounteing  This is where the Yakon In-
dians have been oecustomed to come for supplies of native copper.
It was as for ns nny of our packers haid over besn from home and
they knew of the country bevond only by report.  They refised
to go with us further, assurityg us that it was quite mpossible to
get through the mountains st thut season sines the pass was
only traveled by Indians in the winter on #snow-ghoes.  Bowker
hud already come fmrther than he onginally intended, 20 that he
turned buck with the Indirns, It was something over two hun-
dred miles back to Bolkirk, and although through an unknown
country & considerably shorter distance to an Indian villuge on
the other side of the mountaing.  Trusting in our ability to reacl:
the latter inside of two weeks, o period for which we hod provis-
ions, we devideld o push forward.  Discarding everything not
abgalutely essential our packs still amounted to seventy-tive or
eighty pounds npioce, so that progress was necessarily slow.  The
weather gince lenving the coust in May had been very warm, with
little rain except loenl thunder showars, bot friom this time until
w ngin reached the const rain was falling most of the time.  As
we had no tent, thiz added greatly o our discomifort.

Leaving the Kletsan, our party now reduced to three, we con-
tirued toward the northwest throogh the densely wooded valley,
with the White river on our right and thie steep mountain faoe
on the lefl. At the end of the third day we came out upon
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White river, lowing from the south in a deep narrow vallow,
Thiz we convluded must be the pass of which the Todiaes had
told ns, nud our beliof was strengthened by meeting o hagh wind,
amounting almost to g gale, blowing through from the sonth.
A coupleof miles baek from 1t= wonth wowall of mormmescovered
iee stretched neross the valley; the niver emerging from a tunnel
onthe extreme western side. This wus undoubtod]y the jee
which the Tndians said i wonlld tike ns at least four daye to
crocs,  As usunsl, however, ther statement was wide of the fruth.
Crossing o couple of miles of rough rorainecoversd glacier with
a pradoal ascent toward the south, we came to a long stroteh of
firm white ioe upon which walkiog wis o positive loxury after
our dayvs of floundering in the deep moss and alder thickets of
White River valley. Wo continoed to nscend graduonlly for
about ten miles, directing pur conrse toward a low sudidlo inthe
mountaing on the south which we supposed to be the pass
Toward evening, however, we were surprised to find the surface
of the glacher discending und o little later discoversd o deeps
narrow gorze turing off to the right alimost at right angles with
our former course.  We had erossed the divide, and inoa ghort
timo were off the fee and camped onon streman fowing inte the
Pacific,  Thiswas the Nezonah, a tributary of the Chittenah, or
eistern branch of Coppur river.

The next foor days we continwed our gourney down the nar-
row canyon which this stream hos cut through the mountain
range nnd enconntersd the most difheall traveling we had yot
found, The vegzetation on the southern side of this range rivels
in Inxurance that of the coast.  Forcing our way through the
dense growth of alder and spruce which sovers the stesp alopes
at the base of canvon walls was exteemely slow and prainful
work. A milein four or five hours was counted fair progress,

At length, afrer having been compelled to ford the nvee severnl
times, we renched o poiot at which it appeared not wholly 1m-
practicable for boating, wnd it was decidisd to stop and build s
bont, Our tools conmisted of o veery dull axe and our pocket
knives. but with these wo howed ont & keel and punwales from
spruce saplimgs and fshioned ribs oo willow poles, lashing
the stracture together with twing ravelled from onr pack ropes.
Chver this frome was stretched the canvas in which our bodding
had been wrappesd and finslly the covering was snieared liberally
with sprocegmm.  Inthis eraftour progress wis more eapid aod
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nol without exevitement.  The river haga fall of about twenty feet
to the mile, so that it is practienlly a continuons rapid from the
point where we embarked thirty-five mile down to its confiu-
enoe with the Chittepah.  For seven miles aboyve the condluence
the river flows through a ecanyon with rocky walls from 350 to
S0 feet high, Tt is extromely nurrow and erooked ; the water,
which abiove the canyvon frequently spreads out half a miale or
more in breadth, being compresasd into n channel in places only
a few vards noross,

We wore presumahly on o part of the river degeended by
Lioutonunt Allen in 1880 with a erew of natives, but thus fkr
hiad been winble to make the country fit his map and were in
donbt until we reached the lowerend of the canyvon, when it was
of less interest to know that another hml been throogh than 1t
wold have beom bofore we started in. After endeavoring with
poor stiocess bo learn something of the charactar of the eanyon
friom the top of the blufl, we decidid (o pttempt its passagee,
Char boat, wies tosed from side o side Tiken shuttlecock, whirled
aronid sharp peojecting points of rock and through narfow
chites with o velocity that feiely took our breath. Twice
mord the canvon wull wos senled, bt the river could be seen
only a short distanoe ahend, Severad times we came  aneom-
fortably near disaster; and that we got through in safoty s largely
idige to the eonlness pomld skill with which Mark Bussell navigatod
our ernft,

Continuing down the Chittenah abogt forty miles to its con-
Huenee with Copper river, we reached Taral, o few minles below
the confluenee, Aogust 12, just fhoreen days after the natives
left e o White sivor.  We hud come thronglh oxactly en sehodule
tinu, with three podods of Bour amd p heod ol of tea femnining
of the provisions with winch we left Selkirk.

At Taral wo fomnd Nioolai, or * Seolnd,” as the Yokon Indiaws
emll him. the autoorat of the Coppar miver countey.  He pave us
nomicst. hospitable reception and sapphied us with provisions s
far ns his lonited stores permitted. Salmon. both feesh and
dried, were abumdant, so that we had oo further wpprihiensingg
af farmine,  The Copper faver Iondians have an unenviakle repn-
tution for fréachery andd hostifiey to the whites ; but we =aw
nothang to justify i, They are grepfly superior to e Yokon
nativee; phvsivadly pt least, andd hoave o mneh more olalirte
fndly wnd tribol orgtation,

Y domer. M aa, qam PV, Ieag
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We were g0 fortunate as to reach Tarul just as Nicolai was
preparng for his annunl visit to the cosst wnd after a delay of
four days we embarked in o large skin boat manned by ton of
his vassale. A vouple of days brought us down to Miles glacier,
where the river tumbles pver & dam of huge morpine bowlders,
It is necessary to make a portage here sometimes aoross both
morning and glacier, Crossing about two miles of moraine
covered with a denss alder thicket, we came out opon s high
ridge of freshly deposited bowlders,  Immedintely in front was
i beowd expansion of the river in front of the glacier, which
formed an lee cliff along one side nearly four hundred feet in
height.  Bergs were almosi constantly fallinge, with reports like
thunder, dushing the spray high nbove the top of the ¢liff.  The
current of the river sets soross the lake toward the front of the
glacier; and where it moeets the swell produced by o falling mass
of lee the water & thrown 1o enormous breakers which, with
the grinding icebergs, would swamp o boat instantly,  Nieola
decided that we might get pust by waiting for a lull in the fill-
ing of the fee and for o wind from the right direction o open o
pagsage through the Hoating bergs,  The right moment came
after n wait of nearly o day, pd tombling things into the bost
wi were soon past the dangerous spot, to the evident relief of
Nieolal and hws erew. A short distonve helow wo passed the
front of Childs plagier, rapning within o stope’s throw of the
lofty wall of iee, aodd found onrselves at the head of the river
delta, with the blue Pacific in sight for to the southward, 1t
lacked a few dave of being three months sinee we had Jeft the
cost at Juneao, amld m thist time we had teavelled aloost
exactly o thousand miles, pearly half the distance being on
foot.

Nivolai intended poing to Evak, where two salmon ennnmeries
arg located on a narrow neck of the peninsaja between the
Copper River delta and Prinee Willinm soumd.  'When within a
few miles of that place we were met by o native with the report
that the Evak caonneries had closed and the teaders had Jeft
This peport, which we afterward found to be the invention of a
mival tracdor, turned us bock 1o the head of the delta and down
one of the enstern channels fifty miles out of our way anid de-
lnved our arrival wt Evak about four davs,  On aeeount of this
delay we mizsed the Augnst mail steamer from the soumd by
twelve hour and were obdiged 1o wait there o wonth for the
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Beptember steamer. Thanks to the alundant hespitality of
Captain Humphrey, snperintendent of the Pacific Steam Whal-
ing company's eannery, our detention there was renderesd far
from unplessant, nud the opportunity was afforded of examining
this little known region. Taking passage September 21, on the
mntl stewmer Else, from Nutchek; we reached Sitka four days
later, donnecting there with the steamer Marieo for Puget sound.

ToPoGRAPHY.
Chrtographic P,

The topoagraphic data embodied in the accompanying map
sheets (plates 10 and 240) are from the ﬁl"ll-‘!‘li"il'lﬂ_ SO T

O sheet § the fegion from the head of Tako inlet to the mouth
of the Teslin, embrcing Taka river, Inke Ahklen, and Teslin
rivar, i mappesd ffom oy teack sorvey made in 1891 which 1
have already briefly deseribed.  The relief is indicated by sketch
contonrs with an approxinate vorticol interval of 250 feet.

The portions of Pelly river shown on sheets T and 11 are from
the troek sarvey made 10 1887 by Dr Dawson. The pegion from
the mouth of the Lewes, shown on sheet i1, poross Chilkoot pass
to Pyramird harbior, at the head of Lynn canal, is from the in-
sirumentil traverse mde by Mr W, Ogilvie in 1857 und em-
bodied, together with Divwson's track surveys, in the map of a
portiom af the Yukon district which accompanios the report on
an expedition to the Yukon district, Northwest Territory, and
aljncent northern portion of British Columbin, in 1887, by Dr
Goeorre M. Dawson *®

The regton embrneing the head of Lyun eanal, Chalkat river,
and the sonrces of Altsek and Tahkeana rivers 18 from the Karte
des Tachilkat-tiobiotes nidt dem Pissen gsum Youkont  Lake
Arkell and Tahkesta river are from dota furnished to the Censas
offive by Mr 1. 1. Glave from surveys mude by himein 1893,
Muir glacior i3 from a planctable survey made by Profesor
Hirey Fielding Ricd in 1800, émbadied tn the mup aceompany-
ing o paper entitled Stuadiss of Muir glocier, Alnska.d

* Ann. Rep Ceol, Sarvey Canada, gt B, Montres], 15ss

It Noch cigenen Aofalioen inodalies 1852 vone e Arthor Smiase, Ber-
Tin, tH&3

t Nt Geog. Mag., vol, b, 1802 0, 14
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The const frone Taky inlet to cape Sponcer, and also from ley
bay to the western edge of sheet i, is from the genoral chart of
Aluaka, number 900, issned by the United States Const and
Geodetie survey, Washington, 15891,  The topography of the
region shown on shest i betweon Seikirk, at the confluence of
the Polly anid Lewes rivers, and the mouth of the Niggenuh is
fromi my trick survey, the greater part of which was u paeid
Iraverse,

The Yukon from Sclkirk to the edge of sheat 11 is from the
skoteh survey by Charles A. Homan, published as sheet 5 of
map accompanying the report of a military reconnoissance
i Alaskn, made in 158583 by Lieotmant Frederick Sehwatkn
(Washington, 18553,

Chittenah viver and the monnt Wrangell region are from the
survey made by Allen in 1585 sheet 2 of map accompany-
ing the report of nn ex pedition to the Copper, Tanand and Koyu-
kuk rivers, in the territory of Alwskn, in the year 1885 by Livu-
ternt Henry T, Allen ([ Washington, 1887).

The const from Tey bay to Yakutat bav, with the region to-
ward the north including mount St Eling, is from the surveys
of Kerr in 1890 aud Bussell in 1881, eabodied in the map of the
mount St Elins rogion neonmppnying a recent poper on ot
St Elias and its glaciers by Teeael € Risse]]®

Cleugiaphiie Featires,

Froin the vicinity of Frozer river, insouthern British o ol biw,
the wistern muinlnnd range of the Cordillérun msuntain Ayt
fotlows the const toward the northwest as far ws the hend of Lynn
canal.  Hore it bocomies an interior roge, while to the wistward
its plooe next the ponst s token by the St Eliss rnge. The
southern Alnskan coast, mpuntiins form o broad elovated bl
with wany seablered peaks, of which none perhaps have an nlti
turde of more then 5,000 0r 9000 feet, while there is no dominant
chain,  The southwestern front of the rafge rises ahmptly from
the waters of the inland passdere, formning o rugeed bartlor to the
interior. A few rivers huve 'out their clinnels through the rang,
wild it 1= penetrated varyiog distances by nomerins duep flondy,
From the head of Lynn etinnl northwestward the range deoresises
try altitude and probably spreads oot aod merees in the broken

* A Joir Hed, U serdes vol. sdiil, 1882, ol iy,
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platedu which occupies the sastern part of White iver hasin.
This region is practieally unkonown, however, and the procise
relution of the Conast range to the St Eliss range has tot vet beon
determined. Where the former range is cut throogh by Taku
river ite northesstern fiwe, like its northwoestorn  termination, is
not sharply defined, buot the mountain mnge merges with the high
platesu lying to the castward between the Coast ronge and the
Rocky mountaine,

The 3t Elias range appeats to be due to o separts and more
regent uplift. 1t continuation southwanl is partially sulimergeed
and forms the islands of the Alexander amchipelaga,  Still
further southwand, in Queen Chatlotte and Vancoover [slinds,
it has been cnlled by Dawson the Vaneouvier runge, the westorn-
most member of the Cordillernn systemi.  Like the somthiorn
coast range, it i= & broad olovated bolt with nomoerous peaks and
short ridges, probably the highest being alimg itd southern
horder, onlminating in mount 5t Bliass.  Westward from thiis
ek the mnge 8 separnted into two divergent runges by the
vitlluy of Chittennh river.  The one continding toward the north-
west contains the high voleanic peaks of the Wrangell group.
The southern divergont mnge follows the const towan] the Wil
wod, bending round rinee Willinm goienl, continmes towsr] the
gonthiwest in the Kenad peninsula and perhops Kadink islind,

The eastern limit of the Coast range may be fixed approxi-
mately pt the junetion of the northern and southern forks of the
Taku, the rogion cust of this being a high platenn which oxtiends
to the Chsddar mnoge, the northern representative of the Goli
ranges ol Britigh Columbis. The elevation of the interfor plnteus,
where it i5 crossed fu passing from the Takn to lake Ahklen, is
about SN0 feet alove sen level.  From thin point it descends
pradually toward the northwest, its altitade at the junction of
Lowes and Pelly rivems boing less than 3000 fert.  Southwest of
Selkirk the same platest extends With pradus)]y Inernsinge
altitude to the bage of the St Elins mountalns 1L Ix only in a
peneral winy, however, that these areus ari to bo roparded e
pintenns. When considered in detail the surfiioe iz pxtreinely
mugh and broken.  The niver vitllews He from 2000 to 2500 feut
lelovw tlae penernl plateau level, while brond and rounded dorge
Hke pammits and o few shiarp peaks rise from TO0 to 1,200 fuot
abiove 5 but there appear to e no well defined ridges or
ching of peaks  For sbout 150 miles southwest of Selkirk the
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¢ontours arve genernlly smooth and Howing, and the surface,
except in the southern and glaciated portion of the region, shows
the sffect of long continued exposure to the action of subadrial
apencies,  While rock decny has made little progress, so that
the surface i practically free from soil, rock disintegeation has
been extremely active and the country is thickly mantied with
rock débris of varving degrees of conrseness.  Projécting throngh
this mantle of dfbris;, above smooth gentle slopes, are many
isolated pinnacles and towers of rock renderod especially con-
gpicuons by contrast with their moss-coverod talus glopes.  Sur-
fuve degradation i= graatly retarded by the luxuriant growth of
moes which covers practionlly the entire surfice of the country.
Theannual precipitation is lamgely confined to the winter months,
and the water from the melting snow i= hold by the sponge-like
moss, which remains ssturated throughont the short but hot and
dry suminer. Thos, with & rminfall which in lower latitudes
would eondition wn arid region, a large part of the surfues is
sWRIn Y, quite irrespective of slope:; that ., wherdver the mn-
terial composing it @ sufficiently compaot to become Impervious
to water by freesing.  On aeeount of this slow and imporfect
sitrfoce drainnge the slopes are not cut into the mvines and
arruyns so characteristiv of arid regions.  The platean extends
wes=t of White river, though it 2 there mther more diversifiod
thisn toward the wast by o number of high sharp peaks, probably
of voleanie origin,

Approaching the northern base of the St Eling range the
platean charioter 12 almost wholly lost, giving way to steep and
rugged though oot lofty wountains separited by eathor wide
river valleys:  There 13, however, no merging of the platean in
the St Elins mountains, bt south of & well marked limit the
whole chameter of the topography suffers o complete change,
Hoetwoon the southern hmit of the interior platean and the
murthern buse of the St Elins mountains is 8 depression running
pitadlel with the mountain range and having an altitude of
ahrotat 400N feiek, Tt contames the upper gt of White river for
o istooes of phout thirty miles, and probably also in its noeth-
wesbern confindation the hemdwaters of the Tanananh, South-
warnd across this depression was soen the abrapt northemn face
of the 5t Elins moantaing, with many sharp aod rdoped peaks
riging to altitudes of TO000 to 12000 feot.  Only tho steepest
slopes were free from snow, and the region presented a striking
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contrist to the green’ moss-coversd platesu country towand the
north. The range here oceupies o belt nbout eighty miles in
width from north to south, Mr Russell saw the same region
from theeastern flanks of mount 3t Elies, and he deseribes it as
“A vast snow-covered region, limitless in its expanse, through
which hmidreds and probablly thouwsands of barren, angular
mountain peaks project.  Thefe wis not a stream, not a lake,
not u vestige of vegetation in sight. A more desolate or a more
utterly lifuless Tand one nover beheld.  Vast, smooth snow sur-
faces, withont erevasaes or breaks, stretehed away to seemingly
limitless distances, diversified only by jngeisd and angular moun-
tnin penks " ¥

Dhvivinanige,

The Taku, like the Stikine and other rivers Woward the south,
i= flowime in ndeeply buried channel excavated when the land
stoid velatively much higher thun at present. [ valley, which
2 a continustion of Tako inlet, & from one to two miles wide
with steep gides fsing in many places almost vertically from
3,000 to 5,000 feet. The river, intérraptod by many samd bars
and low, womled iglands, meanders over o geavel foodplain be-
tween the high walls of the valley: ITts corrent i rapid and 1t
is transporting to the mlet great quantities of sediment from its
npper course,  Heyond the junction of the northern and southern
forks, which may be regarded as approximately at the eastern
limit of the Cuast ronge, the valley sides are rather stesp to an
elovition of about LN feet from the river, while above that
elevition the slopes are gentle to Lrvad, roonded snmmits of the
inferior platesn. The upper branches of the Taka low 0 open
vitllews from 3,000 o 4 000 feot abrove sen level, indicating o long
period of érosion duritye which the lnnd stood at o mach Tower
lsvol than at present.  Similar brosd valleysat the upper conrses
of mnny rivers in British Columbin have been referred by Dr
Dawson T to lone-continued erosion in middle Tertinry time, and
it iz probable that the same conditions prevailed far to the north -

*Mount . Fliar aml s Glacters: Ame Joor, Sel, okl series, vl xfidi,
IRO2, 1 A7 1.

t Un the later Phvsisgmphiml Goology of the Boeky Monntain Hegion
in Cansda, with specinl reference to changes in elevation aml to the his-
tnry of the Glackkl Perwwl: Trans Hoy. Soe. Can, val, Vi, s, by, 1400,
P 1721
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warld, prodocing the browd vallevs of the upper Tako tributaries.
The desp canyon-like vallevs in the lower portion of the river
biasin represent o part of the erosion die b aplift in late Tertiary
and Ploistocene time,

The divide between the Tiko and Yukon drainsge basins is
on the sdge of an escarpment by which the surfwee deops from
the high platean J,l'iﬂ‘l faet to the level of Ahklen yvalley. The
altitnde of the puss is 5,10 feet, which cotresponds very nearly
with the averuge ullql,u-h* of the interior platean at this I:an
The valley is frnn twelve to twenty miles broad, and on s
pa=tern ide i2 the steep adge of o pluteau eorresponding to the
cne on the west and extonding enstwnrd to the base of the Cns
stAr mge, forty or iy miles bevond.,  Bounded by these ap-
proximuately parallel plateng scarpments, the valloy extonds in
an almost perfectly strafeht line forat lenst 200 miles in a north-
west-southoast direotion.  The upper, that is, the southeastern,
half of the valley 1= oceunpred by lakes.  From one point on the
escarpmont, affording only a partial view of the valley, fifty-foure
were counted. O these ikes, Ahklen® b= the northermmost anid
by faur the langest,  This luke i ninety-five milesin length and
o wix to o in breadth, Seveml small streams enter the
upper end, bt its moonin feeder ciones o from the norbhenst
about midway between the hewd of the loke and 1ts-outlet. This
strviving, thie Nisutlin, enters the head O an inlet oboit ten miles
in longth which extends ot righit togles to the direction of the
lnke.  According to Mark Hossell, who hins prospected thestoeam,
it= current 18 very sluggish for soventy-five or one hundred mmies
above the Lhead of the inlet

Beyond the lake the valley continues with little clinnge, ox-
cept thatl the bounding esarpments draw somewhat closer to-
pether and deereane o height with the decreastiye altitude of the
plistesn towarnd the nortle

A copsideration of the noe to be applisd to the rdver which

* Aoy the vicrtolts saunes wlie e bave bosg pppdiod 1o the lake, Ahibdey
1w pmdinbites [y the ome wiiel shioalld be robbned, Tt i the pamme T e -
mwny e ahong Uhe Take Tiollans oo beamche of this tribe il Ch
cumnitry ahot e southern emd of e bk, apendiuge o port of the viar
Chere wivd eonning oue W Che et darmme the sabmon seasion.  The meowe
i= o Timket wond, wpsning * big water™ | hive ehunged the spelling of
the wond from “Aklme me 1 apgwnrs onosonue ape, 80 Ak lon, wllely
Ty Ty represerts e native peanineti oo
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loring the outlet of lake Ahklen brings up the whole subject of
the nomenelature of the Yokon amil its tribotarics. Thesab-
oot hns received very thorough treatment by Dall, Dawson, aod
Russell, a0 that the history of discovery in the Yukon bosin
and the origin of the numes applied to the Yokon tmbutaries
need tot be discussed here. From a consideration of the physi-
ograpliyv of the bisin, it main axis most be regarded as coineid-
ing withothe Abhklen valloy ; but 1 can hardly agrde with Husaell
that this = sulficient groumd for disregnrding well establishsd
usagre, 4% he hos dooe in continuing the name Yukon up 1o the
Iike®  Inesmuch as the rivers in gquestion lie almost wholly
within Canadinn territory, the findl authority upon the nomen-
claturg must he the Canadian board of geographic nates, and
ag Dr Duwson hos given the sabject the most thorough eongid-
erotion 1 have followed him.t with a fow minor changes in the
mist of which he has signified his concurrence. The name
Viken s applied ta the river from its mouth 1o Selkirk. The
name Pelly 3 confined e what bhas been ealled the * Upper
Polly,” 1, e, trom Selkirk toits head,  The name Leaes is nppbied
to the river from Salkirk to lnks Lindemann, ealled the “ Yokon ©
by Bchwatka., Fioally the river flowing from Inke Ahklen is
cullisd the Tealin, that being the notive name as determined
by Schwatks and Dawson, with the generie portion dropped.
Thus Schwatka ] gives " Tesel-hina ™ (more probably Tes-ol-in-
hina) and Dowson, * Teslin:too ;™ but “ hina 7 aml * too ™ are
generic terms for Tiver, 80 it W propecly Teslio river,  The narmne
Newherry, apgiiiod to the niver by Schwatka in 1584, has never
carme intie general vae, and the name Hotalimgua, which is com-
muonly used by the miners, was, as Dawson hae shown, trans.
ferred throogh misapprebension from another tributary of the
Luwis,

The foodplain of Teslin river 8 fsomething over a mile in
width, between high BWuffs of sill and gravel which will he
maore: fully describod under the head of glacial phienomenas.

* Notiewon the Surfuey Geology of Aluskn: Boll Geol. Boe Am val, 1,
1884, p, 117,

t Bepart on wn Explorstion in the Yukon distriet, N, W, Terrdtory, and
adjscent gorthern portion of Britieh Columbin, in 18871 Anw Rop. Geol
Bury, of Cinada for 1B37-88, val. 3, pt. 1, 18489, pp, 14B-15B.

{ Hoport of o Military Heconnolssanes in Alaska mnde in 1855 Wsl-
ington, 1886, map (pl 1, shest 4),
14—Nar Goou. Mao,, vo. IV, 3860
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The ¢urrent is from four to gix miles por hoor and, exeept for a
few sluggish expansions near the Inke, is quite uniform through-
cut. The wuter was exceptionally high in the spring of 1881,
however, and this would tend to incrense the aniformity and
velocity of the current,  There are no shoals or mpids which
woulill prevent the passage of a river eteamer from its mouth to
the hiead of the lake.

The course of White river, except for o short distance nearits
mouth, has hitherto been entirely onkoown,  Sowe miners nre
gaid to have spent a winter at the first fork, aboat sixty miles
fromy the Yukon, hut beyond this they have failed to pensteate,
prabably because of the unpromising chametor of the stream,
for it is difficult to conceive physical obstucles sufficiently for-
midable to turn back these handy explorers.

The White River basin was entered by the writer fifty miles
southwest of Selkirk.  From the high lind hetworn the Nigling*
snd Donjek the main valley could be seen fur a long distance
nerth e wouth, with the river pursalig its extremely tortuous
course winong bnumernble low islands ad bars, At one polnt
abiove the mouth of the Nisting the river prassess thirangh the paing
of o mountain spur by o noarrew eanyon, probably o ense of
superposied drainage due to the ocenpaution of the vdlles hy feo.
Furthor northward it turns sharply towared the wiest amd enters
i doep nurrow valley, in which, by native report, there are many
danzeronus rapids.

Fur the firgt seventy milesin the White River basin only oleae
tribturies wory ermel, The bargpest of these, the Nisling, prob-
ably dreaing the greater part of the lnrse wren bownded on the
enst by the Tahkeenn amd Lawes, ocenpying yery nearly the
position whicly Dawson hae sssipned for the men White river,
bt roepiving oo part of its wotdrs from the high Const mnge,
Evidently the grenter part of the porthward-flowing deainnge of
the St Elins monntaing is carried off by ather tributares of the
White river, which show ample evidenee of glacial origin in
their extreme tarbidity.  The Dimjﬂk i= the lurgest ostiorn tribis-

* In naming the tribotaries of Wit river l have followe] usam T
the native Inilians s far o posible. Samé af the names rogrinod stight
ekl Seat ko W renddor thiom prostsmmiabde, nnil i oot oes the genesis
pevrh of the naroe bas boen dropped; as = ton,” meamiog river, and < dek,”
erpik, Tl muune=, harwever, are e cooned) b their fadigenons forms
to b rocogmized by L nhtives themsclves,
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tury, and receives the northward dminage from the preater part
of the St Elias mountains east of the 1418t meridinn,  Thero was
aome Jquestion as to which branch chould be regarded as the
main river pnd which the tributery, bot the western is more
nearly o the axis of the main valley and ia probably also some-
what larger than the Donjek, although no satisfactory com pri-
son could be made as the confluenc: was not seen.  The western
birnch riges in Sealndl pass from the northward-Howing lobe of
Russell glocier,  Inthe fifty miles of its course lying west of the
miternational boundary 11 receives o nombar of tributaries from
the south, all of which flow from glaciers. "This part of the
river is in unstable condition. It Hows in many channels, con-
stantly ghafting it= position upon a wide gravel plain whioh is
Being built ap by eontributions of conrse sediment rom the over-
loaded stream.

Boolni® paes is o Jow gap eut through the mnge which extends
northiwestward to the Wrangoll group,.  Russell glacier, from the
sottthenst, lows: into the pass againgt the stesp western wall,
which turns a part of the stream northward mto White river
hisin and turns o smaller lobe towarnd the south, so that for about
tent miles the pass i3 filled with ice at least soveral hundred
feet in depth. The altitude of the divide, which s near the
northern edge of the range, 18 50440 feet, or about 1,000 fest higher
thaw the upper White River valley. The southern lobe of the
gliwior gives rise to the Nizenah river, which flows at first west-
wird through o deep eanyon-like valley for fifteen miles, and
then nearly southward about twenty miles, emenmng into the
valley between the two divergent mountain ranges alrendy de-
geribed, At the point where the river males its sharp bend to-
ward the south. o plucier coming into the valley from the north-
wist hns dammed its waters so as to form a lnke severn]l miles in
lomgth.  Pushed out of its old channel by the joe, the stream
Hows n short distance across o tocky point and then plunges
into o tunnel in the ice from which it smerges hadf o mile below.
After leaving the mountains it tlows nearly westward for thirty
mifes, Lo s confluenes with the Chittennh, and the lntter stream
continues in the same coursge about Gty miley further to Coppeer
rivar, These eighty miles are in a rather browd, opon valley,

# Bl " isthe name by which the Copperriver eldef, Xieolal, ks known
aneomg ol] the Yakon natives.
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though the floodplain is bordered by genvel Bloffs aliout nomile
apart and [rony 200t 400 faet high.

The conrse of Coppar rivor from the mouth of the Chittennh to
the cosat 18 nenely duesouth,. “The river s out theeang b thie Const
mige ik valley which elisely rpsembles that of the lower Taku,
fts walls are high and mgged, and the stream meanders from
sithi tor =iidiz over o floodplein of conrse gravel.

Miles glacier, which is the Inrgest of several foe streams tribu-
bty to Copper river along its lower eotrse, has poashsd s
the vallew, forming slick water severil miles ap the siver,  The
glacior is now retreating, ot it= northeom lnteml moraine remnins
aa o dam, over'which the river tumbles in o sories of rpids,  Thee
Inke formed by this dam i3 almost ontirely fillod with geavol in
its upper portion aml with fine sanil and wod Delow, 20 it the
wator 18 for thie most paet only o few invhes ioodepth,

A-short distance helow Miles elacier 18 the head of the idelta,
which reaches thirty miles southward to the line of bams or keys
at the edlge 0f dvep watar.  Excopting o few sand dunes, the delts
comeléts of broad, level mendows anil still more extonsive mnd
flaty exposed at low tide.  Deponition s going on st o rapid
mite over thik comsiderable neen, amd it 15 interesting o note
that subsidience nlsois taking place. There are o trees grow-
e wpon the delte ndw, but the eomoins of many large sproes
trees were observedl standing severn] fect bolow Hdewatir.

VELETATION.

The vegetation of the Yukon lasin presents o marked contrast
ter that of the const, the luxurmance of which = too well known to
ripudee deseription.  This contrast consists more i the sanonnt
af vegetntion thaun in the differonoe of !ﬁ].ll.'.l._!i{-ﬂ, Cod off by lagh
mottntuwing frome the abindant supplies of moisture which the
const cnjoys, Lthe intenor supports o compoaratively scanty geowth,
mpreninlly of arboreal vegetation, while some of ‘the moistune
l[oving species of tho const are abssnt.  Excepting  sorfiees
povered by-snow or dee throughout the vear unid the steepost
rocky cliffs and serees, practically the whole Yukon basin, as
well as the Alnskan coast strip, is covored by o more or less
luxuriant growth of mosz. Meadows of coarse grass were seen
in u few of the inferor vallays and soene of the gravil torrices
along: Tedlin and Lewes rivers are coversd with sage brush, but
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thiess arens are wholly instznificant when eomparad with thees
which are coversd with moss, Tl Bliek sbder, so alivndant on
the coast, i alko yery common in the interior, bat in o dwirfiol
form, decreasing in s with inercasiog altitudes frnn ten or
twelve feet n the valleys to g few inches on the higher pats of
the platean.  The uppor lmat of the spree forsts 5 peachod
lonig the eomst ot no altitade of about TR00 foot, but this it
along with the snow line, grudoally asevids toward the interior.
The high valleys of the Tako tributaries have considerablo sprce
timber, although the trees are not dlose togother and thi langest
are relidotm over a foot in diameter.  Taka pass, with nnaltitnde
of 3,10 feed, 8 approximately ot the timber line and only o few
stunted trees monoge b exidt thore.

Ahklen wvalley is quite henvily timberod, wnd some troes
vighteon Inelies i dinmeter, the largost s anywhere in the
Interior, wers pmong thée dreift from Nisotlin fvor,

b the White River hasin only the vallovs are wooded, B
timber extending less than o thossand feot up their sides, while
the greater part of the platean surfase B practioally teecless.
The timboer line on the northern side of the 8¢ Eline mountaing
hus an altitude of about 4,500 fuet,

The Chittenah and Copper river yallevs foel the influenes of
the epast elimate, and their segotition s consequently much
maore lnxuriant than i the vallevs of Wihite River basin.

Hasip Gropisy,

Charaeter of the Obserrations, —Any sttempt to solve the fmany
dithendt probiloms connocted with the geology of the pogion troy-
epsed wonld necesditate detniled study of lamge arens.  The -
portunities affordisd by s hasty reconnaissttiee along a Aingle
Line of travel are olwiously nnileguate to the solation of these
problems, particularly whon the grenter part of the sl inzist s
uterey 1= absorbed o overconing the phvsical obstacles (o his
progress and in making oven the drudest toposraphie i to
which to refir hig olsorvations.

The most satisfactory information on the hard geology of any
portion of this region = contained in Dawsan’s report, nlmud:r
cited, on the geology of the Yukon distriet.  DrDawson hnd thi
gront advantige of familiarity with similar roeks and geologie
probilems from previous study in British Columbin,  Hewas also
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ina pusition to eantrol the movements of his party, and so was
able to give more than a pussing glance to points of rpecial im-
portance.  Sioce the writor wis withoot provions scquaintance
with the rovks of the Cordilleran svstem and had no opportunity
for observation, oxcepl as it was afforded nlong the route or at
stope: selocted without refurenes to the geology, the information
obtained s offered only as supplementary to the obsorvations
mide by others and as preliminary to the more thorough study
of those who may hereafter visit the rogion.

Rucks af Takn Valley, —The section afforded by Taku river ns It
cuts through the Coast range is guite similar to those desoribod
by Dawson on Stikine river and Chilkoot pass.  Aftor lepving
the argillites of the toast, which extend to fear the head of Taku
inlot, 1 broad belt of gray hornblende granite is drodged ; this ia
called the Coast Range granite by Dawson, The belt in about
forty miles in width, extending nearly o the South fork of
the Taku. In addition to the grunited, this belt 4ldo contains
altorod oruptive rocks in horizontal or undalating and soma-
times highly eantarted hds |

Hoeks of the intarier Matoen.—Torming the high plutean betwoeen
the Const range and Ahklen valloy is o somewhat broader bl
containing o great varioty of rocks, both eruptive and sedimunt-
ary but nll highly altered. The sedimentary rocks conaist of
limestones and mirbles, shales and glates with conglomerates,
aandstones and quartzitee, The least alterod members of this
series nre plong the western side of the holl, At the jundtion
of the North and South forks of the Takn, nesr the enstern
limit of the Cosst Range granites, there nre black slaty shules and,
appurently overlyving them with o dip of from 252 to 50° north-
castward, arg compaot bluish limestones.  Still farther eastward
there are siliccons shales with large conglomeratic pobbles of the
underlying limestone,  The pehbles contain some obacure fossils,
probably Carboniferous, which would ingicate & Mesozoie or later
e for the shales. These slightly altered rocks oceupy a bolt
ahout eight miles wide, padt of which lies a rogion traversed by
many dikis that have converted probubly similar shales pnd
limestones into taleose slate and highly ervatalline marble.

Among the nonsedimentary roeks of this plateau belt thore
arg many basio eruptives largely altared to serpentine, and also
considerable arens of granite. A portion st least of the granite
i# older than the sediments a8 indicated by basal conglomerates
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at the contacts.  The basic eruptives are confined to o parrow
strip less than o gquarter of the width of the platesn belt and
Iving dlong its western side, The sequence of these rocks, ns
will a8 thelr relation to the Const Range grasite, is extremely
inviolved, and much further stundy will be required inofder fully
to determine these relations. Their age 8 probably upper
Paleozoio and Mesogoie, though very few fossils wore found and
none oxoept in the less altered western portion of the helt.

Hast of Ahklen wvalley there is another belt of granite, quite
distinet in character from that of the Coast mnge. It is free
from hornblende and containg u large amount of pink feldspur,
giving o decided red color to the rock in mase.  The granite has
in some pluces oo wall deceloped gneiseoid strocture, the cleavpge
being approximatoly parallél with the dircetion of the Inke,
Teslin river Hows inn valley deeply filled with silt and geavel,
=0 thut not more fhinn two or three rock expositees oeeure thirngh-
ottt s whole lenzthi | but so fur as conld be deteemined at o dis-
tunee the ssearpmmonts on both &des ol the valley are composod
of rocks atmilar to those forming the: plateau west of the Inke.
About thirty miles above the mouath of the river the hitls toward
thr nurbhenst are composod of Bright rod sandstones with yvellow
and gray shales, prababily less altered anid perhaps younger than
any of the samndstones above deserilad.

The extensive platean region between the Yuakon river and the
northern base of the St Ellas mountaing is composed of varlons
kinide of erystalling rocks with small areas of highly altored sedi-
mimts. Gy horoblende granite imilar to that fonming the
Conat raunge of sonthern Alaska ovoures in ssomewhat tnarrow
helt just north of the 3t Eliss mountains, The provailing rock
of 'the grenter part of the region north of this bolt i3 o reddish
granite quite free from hormblende and frequently containing
lwrze porphyritic ceystals of fuldspar,  Both kinds of granite pre
cut by numerous dikes or covired by sheetz of oriptive oclks,
from the most recent vesivular basaltle lavas to highly altersd
diabase,  The red pranites, ot least, appear to be Archean, ile-
posited apon which are small arens of sedimentary rocks (hat
Have boen infolded with the grinite and penobeated by the basle
dikes and thus ao comnpletely e¢hangod froon theie oreinl eon-
dition that no clue is afforded a8 to theie age.  They consist of
arkoseconglomorntes, shates amd paebles.  Norih of the Kinanta
valley the only elastio rooks seen were o fow exposures of con-
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glomerate and schist. Tho district Létwien the Donjek and
Kotdern rivers s composed: almest entirely of white marhle and
talonage sedist, nod ds the largest olserved area of sedinoenrtary
rovks between the 3t Elins rooantains and the Yukon,

Kovga of Seofoi Pes—Az alrowdy desoribed, two alightly diver-
gont mnges, sepamted by the Chittennh valley, extend toward
the west and northwest oo mount St Eling.  The geology of
the northern ange is simple.  In the walls of Seolai pass, by
which the range wus erossnd, it steatigraphy and strueture are
muagnificently dizploved.  The rocks are cotnparmtively recant,
fof the most part Carboniferons, Trigssio, and Crotacsons. A
bed of limestone about 500 foet thick conlaing mny crinoids
and corals, probably of Carboniforons sge.  Above it ard red
aanilstone nnd jasper nnd o great thicknesz of black shale. Col-
lections of fosals from the hmestone and the black shale were
macde, but before reaching the const they unfortunotely were
lost, with the exception of o single small piese of shalg; this,
however, contained several folembly perfect Tmpressions wd
wis submitted to Profesor Alpheus Hyatt for identificsion,
He saye: *The fiesils in the shade wre olearly the romnins af
Mowedin of 1 Trigssie typee, nllied to M, sdeircadoris, Gnbhb, o chnr-
aeteristic Trinssic form' in Culifornin.  This ane seems to b
distinet spoecifically; but iz evidontly of the same a=p.”’

Interbedded with these sedimentary rocks and penetrating
them os dikes are Ane-graimned, greenish smyvpdaloid lavas form-
ing perhaps half of the wholo rock-mass:  The structure of the
rungee consists gsmentially of o broad, pentle synelingl, with a
highly contorted belt on eithor side.

Excellent examiples of typieal fun structure wene seen in
the intensgely plieated rocks which form the abrupt northern fuee
of the range, This structure i= remarkably well shown in the
gidea of the gorge fron which Kletsan ereel fmstes,  The 500
fool stratum of white Hmestone pbove reforred 'to I8 folded in
with dark greenish-black oraptive rocks so a8 to form a double
V; the overturned southern synelinal limbys dip southward ghout
307 and 45%, while the normal northern limbs are nearly hori-
zontal.

Thia plicated belt on the porthern side of the mountsing s
about six miles wide, and south of it the synclinal in which the
beds are practically hordzontal (ooinciding with the axis of the
ratige) pecapios a belt from twenty-five to thirty miles in width,
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On the soathern side of the range there 35 0 region of disturbed
rocks eimilar to that on the north, but somewhat wider and less
minutely plicated. The structure 18 woll shown in the Jower
portion of the Nimonah canyon, whose walls rise from 2,000 to
5,000 feet vertically above the river.  One excellent example of
faulting wus observed. A bed of white limestone about 500 feet
in thickness, probably n continuation of the one in which the
fun structure wos observed on the northern side of the range,
has been broken neross and thrist over upon itself a distance of
half o mile.  Within this spice there appear to be two conform-
able beds of limestone in place of one. The disgeamatic form
in which the fault is displayed on the canyvon wall confirms oer-
tnin theories as to the mochanizo of such faults derived from
much more obaoure phenomens in other regions. Evidently
folding, due o Internl compression, had heen anly slightly de-
viloped when a shearing fracture took place acrss the rigid bed,
The fracture did not extand for on eithor ide of the Hmestone,
but the thin-bedded black shales above and below are intensaly
plicated, having taken up the latern]l compression by folding
instend of fanlting.  Apparently the ¢onditiona which determined
the formation of o fault mther than o series of folds in the Hme-
sbone were, first, the great difforence in rigdity between that bed
and the adjacent shales and, secund, the ahsence of a heavy load
upon the beds during the compression.

Niggennh river, for about seven miles above ita confluencs
with the Chittguah, fows in a nurrow ewnyon with rocky walls
from 400 to 500 feet high.  For s short distance aboyve the canyon
the gravel bluffs are replaeed by clitfs of ealeareons black shali
apparontly very recent nnd only slightly aifected by the oom-
pression which has disturbed the rocks lying on the north. At
the npper end of the canvon the black shale contains beds of
extramely coarse conglomerate, and is succesiled by bladk slate
and miea schist, the latter containing many small quarte vains,
An east-and-west line throagh the apper part of this eanvon ap-
peard to be the approximate limit of the little altered rocks
forming the northermn rnge

Bouks of Copper River Valley —Severnl mussive dikes intersect
the eourse of the Uhittenuh o fuw mile2 above ita junction with
the Copper, forming high eliffs, and a number of rocky jslands
i1 the rver chatnol. The dikos: nre |_‘1_1j|1£]-|:|u11|1 ol i Very ao-

BNt ol Man,, vou TV, joe2
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pact greenish-black rock, teaversed by many strenks of lighter
green serpentine and white veins apparently of caleite. The
rocks of tho southern range which extends westward from St
Elins differ widely from those exposed in Seolai pass. About
Tarul they consist for the most part of siliceous taleose schist
with gray hornblende granite, which s apparently eruptive.
Boetween Tarul and the const the prevailing rocks are blnish-gray
quartzite or guartrite-achist.  The morines of glaciers along the
lower course of Copper river lowing from the eastward are com-
pozed lnrgely of eruptive granites and granitoid pneiss contain-
ing inclusions of black slate und sehist.  All the sedimentary
rocks betwesn the Chittennh and the cosst Tave been so thor-
oughly metamorphosed that their orgionl bedding is wholly
obliterated, and no stutement can yet be made as to their prob-
able nge,

Rieks of Prined Willinee Soind.—Forming the shores about
Prince Willinm sound there iz w series of black shales and thin-
hisdded] dark-brown sandstones.  They are highly contorted and
sotniwhut nltered, especially the shules,  The strike, wherever
uny regularty can be detected, g about north-and-south, and
the dips are gonerally steep, often vertical. They bear a strong
resonblance to the rocks of the Yekuotat series deseribod by Rus-
sell* nnd it is not mprobable that they are the continution west-
ward of that sories.  Foesil plants are reported to oceur in these
rocks ot some point= on Ponce William: sound, but none have
vet been collected, While the series is perhinpaall Mesosoie or
younger, any stutemsnt as to ite ace made at the present time
must b regarded ae purely hypothetie,

Mixeral Rysovpops.

rold.—FPlicer gold oorare widely disseminated thronghout the
Yukon basing though only in o few places has it been found in
giflicient quantity to muke profitnble working: The most im-
portant of these are bars along the Lewes butween Teslin and
Little Salmon rivers and on Forty-mile creek, a southern tribu-
tary of the Yukon émptying near the 1418t mendinn,  Ten men
wire lovated on the bars of the Lewes, nnd, although the water

*An Expedition th Moont 51 Elss, Alaska : Nat Geog Mag., vol. i,
[ET, py 167
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wins very high when we went down, they are said to have done
well in the latter part of the scason.

One member of onr party, Mark Russell, was equipped with
long experience in prospecting both for plocer and vein gold,
and while the necessity for getting through tho country as rap-
idly ns posgible preventod anything like an exhaustive examina-
tion, still encugh was done to give a fair ides of the resources of
the reginn teaversed, While in White River basin we al=o had
the benefit of Mr Bowker's experience. A fow “eolors ™ were
found on moest of the branches of White river which we crossed,
but it was all fine gold and afforded nothing which could be
regirdod as o good prospect.  The indieations of gold-hearing
quartz were even less encouraging.  Practically no vein quarte
wns seen between Selkirk and Seolai pass, wither i placs or
among the stream gravels.  Along the lower portion of the Nug-
ginah and thenoe southward to near the mouth of Copper river
considerable quartz oecurs in small stringers through the schist,
gid thit there 18 a possibility of this region contuining gold-bearing
VELLN,

Copper.—Nutive 2opper has Jong been known to exist in the
Coppaer River basing but exnotly whoere or in what guantity has
never been ascertained through aciual examination by a oom-
petont obsdrver,  [ls ocourroncs in White River basin also haa
been suspected rom the presonce of native copper among the
Yukon Indisns, althongh they were known to trade with thoss
living on Copper river from whim they might have obtained the
metal. The Pelly Indinns whom we seonrpd ot Selkirk for
packers promised to show us the source from which in the pust
they had seeured copper for making arrow-hitals and mors
recently for making bullets, which nre still used to some extent
when lead cannot be obtained, While still at Selkirk they
tulid us of great masses of copper a8 large g8 houses on o stréam
eallid the Klet-san-dek, or Copper ereck, llowing into White river
near itssource.  As wo appronched this locality, however, thi
miasdes of copper rmpidly decrensed in size, first to ploces ns bhig
ag o man and then to bowlders of such size that they eould be
liftee] by prying with a stont stick. and Bnally what they actually
showed us ponsisted of =anll nuggets, the lnrgest only a fow
ounces in weizht, |

I letsan croek issues from a narrow gorge in the sloep northemn
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face of the 5t Elias mountains, flowing from numerous small
glneiers o mile or two back from and several thoasand fest nbove
the valley of White river. At a former stage, probably when the
glaciers descended to o much lower level, the stream deposited
a broad alluvial eone about the mouth of the gorge.  This de-
posit of gravel is now being out sway and in its lower portions
or in creviees of the bed ok nomerous small nugpoets of natjve
copper are found. This seemied to be the only locality for the
metnl known to the Indiang who were with us, though pieces
which had been cut from a larger mpss were shown us by those
whom we et on Kloantu river. It is not probable, however,
that anv of the Yukon basin [ndinns are acquainted with exton-
sive deposits of native copper, sinee they have very little of the
metal in their possession and hold o grestly exaggorated idea of
itg value. Some time was gpent in searching for the source-af
the copper on Kletsan creek but without sucecss ns we soon
roached the snow line, bevond which, of coarse, further search
wis impracticable. It appears to have been bromght by glaciors
from the region toward the south which 2 still covered by enow
and jee, It i3 associated with greenish-bluck amypdaloid lava
and red sandatone and jasper, rocks which resermble, superficially
at lenst, those of the copper-bearing series of the lnke Superior
region.

A smnll quantity of what appeared to be azarite, pulverized
anid used as o pigment, was aliown s by the Yukon Indians.
They said it came from the conntey bovond Seolal pass, buat wo
wire unible to learn its expet source or how they obtaioed it

Aceording to Allens account, the chief of the Copper river
Indinns told him of the existonce of native copper and also of
copper ores in the upper Chittenah valloy botween the two main
atrenmns, but le did oot visit the locality.  We expected to find
Inddians on the Nigenah near the point where it emerges from
the mountain puas and o be able to examine the copper of this
resrinn, bt anfortonately Nieolad and his tabe were at their
siminer fishing station, Taral, and it was too late in the season
to retwn to the copper region whioh we had passed.

Doubtless this interesting reirion un both sudes of Seolal poss
will e found on carefol exomination W oeontain constdersble
mineral wealth, but the extroms difficulty of access together with
the unfavorable elimatic conditions will greatly retard, if oot
wholly prevent, the development of its resounces,
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Voroavio PUrsoMeExa.
Aetive Voloanoss.

Volennie sotivity inthe United States within historieal times
hns been confiued wholly to Alaska, and, excepting somewhat
mythical eraptions of mount Calder on Prinee of Wales ialani
in 1550, and of mount Edgecumbe in 1796 it has been confined
to the southwestern extremity of the territory. The most
ensterly known crater which shows any sctivity at present is
mount Wrangell. This was observed for several days during
August, 1801 from Taral, at the confluenee of Chittenah and
Copper rivers. [t liew about fiffy-five miles tearly north of
Taral, and only the top of the mountain, d sharp black cone,
sppears ahove the interveniong broad snow-covered dome of
monunt Blackburn,  From this cong masses of densely block
vispor were constuntly riging., At intervals of about half a
minute & cloudy pillar would rear itself to o height of sevaral
thousand feet and, floating off towand the cast, quickly dis-
wppear, to he replaced by another burst of vapar from the
arater.  No llomination of the vapor was noticed st night and,
w0 far a8 I could learn from the chief Niealai, no appesmnee of
fire was ever seen.  Nocording to the diney of John Bronner® o
wiiner, who spent the wintor of 18384-85 ot Taral, the voleano
was al that time inastate of somewhat violent oruption. He
BAVH!

“The voleano has Iwen very quist i good while, but_ toeday it s send-
ing ont u vast column of smicke and hoeling fmmense stones hoandreds of
feet high in the air. The masses it is throwing up must be very lirpe to

be seen here. * * % It has made a0 lowd repartz, only a sort of rom-
Bling noise,”

It 1= possiblie that an active voleano may exist east of mount
Wrangell in the upper White niver basin, but our information
e o itd existence depends on the vagae wnd unreliable state-
ments of the Yokon natives—statements that may rofer to
mount Wrangdl, Some sharp cores were seen northwast of
Inke Wellesley and also smne in the St Eline mountains between
Klutlan glacier and Seolai pass. Their volennie arigin, how-
evor, could only be inforred, and any pressot activity would

* That Ehores and Alps Of Aluskn, H. W. =ston Karr: ]'_...-_rmilmq_l 1887, 1,
H14,
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have been concealed from vus by the clouds which hung about
their summits.

Recent volpance Activity.

The most sinking effect of recent voleanie activity in this
region s the wide-spread deposit of volesnic ash, or tufi, which
covers the southeastern portion of the Yukon bssin, This
deposit was first noted hy Schwatka in his. reconnaissance of
1853, It was more fully deseribed as it occurs on the Pelly and
Lewes by Dawson it his report of the Yokon expedition of
1850, and was noted by MeConnell in 18357 and Russel]l in 1889
an the Yukon anid Lewes

It wns: first aesen by our party on Teslin river shortly afier
leaving lnke Alklon, and from this point northiwared it forms a
eongpicuons and nearly continuous white bund in out banks
of the river nearly down to Selkirk, at the confluence of the
Lowes und Pelly. Where first seen the layer of tufa was less
than an inch n thickoess, and from this inereaseld to o maxi-
mum of nearly a foot near the mouth of the Teslin, with some
Iocal accumulations of two or three feet. The alluvium which
has acenmuluted upon the byver of tufa is generally about a foot
in depth, but it oceasionally varies from nothing o three or
four fect. A fool, however, probably represents the normal
socumulation of soil under the prevailing conditions ginee the
duposit of the tufa,

The frst point ub which the tufa was hoticed in the White
River basin was nboat one humdred miles southwest of Sel-
kirk, on the divide between the Nisling and Donjok, eastorn
tributances of White river, Il @ altogethor probable that the
deposit was continuous over the whole of this country, but no
Joealitivs favorable for its preservation and display wore seon on
the high land treversed. A laver moch heavier than that ap-
pesring on the Lewes wonld inow short tine e wholly lost on s
surfure almost entirely destitute of =oil and composed of rock
frgrmamits of varving degroes of coarseness,

I the banks of the Kluantu and Danjek the tufa dois not
furm o distinet lover s along the Léwes, bat is probably repre-
sented by certnin stratified beds of white snnd, which were re-
wardod at the time as lake deposits. They are indistinguishable
from the sediments earvied and deposited by the river ot the
prosent time, except in being somewhat coarsar,
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The original thickness west of the Donjek must have heen at
least severn] feet, and the increase is very marked towand the
southwest. The white tufa is washed down from the stesp slopes
and forms eonsiderable alluvial fans &t the mouths of the ravines
ologely resembling the cones of snow which form in similar posi-
tion. After passing the Koidern the narrow vulleys were found
deeply fillad with tufa which had sccumulated from the steep
mountainalopes.  From the divide the upper White River valley
was apen stretohing forty miles to the westward, and appeared
wlmost eompletely eovered with drifts of snow.  On reaching the
valley the drifts: proved to be tufa, which forms a deep mantle
aver the country north of the St Eling mountsins, and for twenty
il west of the Klutlan forms o desert of drifting snow-white
sand into which one sinks from fur to twelve inches in walk-
ing. A seanty growth of dwarl alder and blueberry bushies has
gaineil a preearious foothold in some places, and o few stunted
spruee trees grow in protected spots along the strenms, The
tufn extends up the movnutain sides on the south, covering every
surfave whero the lope 8 not too steep for it to lis and finally
merging with the névé snow, which begins ubout 1500 feet abiove
the valley or 6,000 feet above sea level,  The valley was onivired
with a sheet of glacial drift before the deposition of the bufi, nnd
in consequence the drminnge is very imperfecl. Many small
lukes and ponds, wsunlly without outlet, ocear scatterod over thie
surince.

The greatest obgerved thickness to which the tufis deposit at-
taips g between 70 and 1X) feet.  Thiz wag seon on the western
bank of the Klutlan, where there is no resson to suppose that
1= original thickness has been increased at the expenze of sar-
rounding regions except, perhaps, by wind drifi,

Toward the npper end of the valley the thickness of the de-
posit decrwess vory mpidly, and ob the entranes to Seolad pass,
les than forly mniles from its misinng, iU appeirs as i nareow
whils streak in the freshily cot river banks, exnctly as it doos
along the Lewes and Pelly, 300 miles to the eastward, The de-
posit alas appears to decrease in thickness rapidly toward the
north, and there is noe indication of any considernble necdmu-
lation on the gentle slopes of the vallsy or on the mesas north of
Whity river.

The gradunl increase in thickoess of the deposit from east to
west =2 avcompanied by an increase in the size of the fragmnpents,
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As deseribed by Dinwson * from the Yukon, It 15 o fine, white,
sundy mutarinl * * *  consisting chiefly of volcanie glass,
¥ % = ghe greater portion of which has been druwn out into
elongated shireds, frequently resembling the substance known as
*Pele's hair'""  Where first noticed between the Nigling and
Kluantu it had the appearnnce of snd which resulte from the
disintegration of & ruther ooarsely eryvstalline morble, the indi-
vidual frigments beine from 005 mm to 1 mm in dinmaeter.  Thae
average dimensions ineresse to the westwarnd, and in the Klutlao
villey the deposit containg many fragnents of white vesicular
pumice from two to ten centimeters in diameter, though the
greater part is much finer, perhaps from 1 e to & mm in dism-
eter.  Nathing o the nature of true voleanie bombe was seen in
the tfa, though their presence may have been overlooked

Taking the approximate limits of the deposit, as observisd on
the Yukan by MeConnedl, on the Pelly and Lewes by Dawson,
and on the Teslin and ot Seolad puas by the writer, it will be seen
to cover an oval aren, with the maximom thickness near the
westertn extremity.  The oval area (which is depicted on plite
18 15 nhout 70 mitles from east to west and 220 from north Lo
sonuth, or ahout H2 280 square miless  Assuming the deposit to
be in the form of n Hat cone with the above base and a vertical
height of but fifty feet, its volume amounts to 166 cubic miles of
material.

From the fels of distribation, as above stated, a fairly safe
inferenice may be drawn as to the souree of the deposit. The
explosive eraption which produced the tufi probably oceurred
in the northern part of the 5t Elins mountaing, near the soured
of Kluthan glacivr.  As'plreandy stated, it waz impossible to
tell whether there is any present volennic activity in thiz remion.
O conspicuous peak, of which the top remained hidden by
clouds, wag: pointeal out by the natives ng having some unuzoal
charactertstics of which they seemed to stand muoch in awe. The
name hy which they called the mountain was Nat-azh-at, mean-
ing, as near as | coulid make out, ¥ shope of o man ;" bot, owing
o mative reticence and lnek of an interpreter, it was impossille
to obtain any Rutisietory information concerning the mountain.
Mount Wrangell hus boen smuggestod as the souree of the tofa,

* Hoport of pn cxplomtion in tha Yokon district, %, W, T., and sl -
cent rrthern portions of British ColumBin, 1887 ¢ Ann. Hep. Geal. Sury,
Cironadn, Montreal, 1381, 1 405
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bt this ia alearty mpossible, a5 0t Hes whiolly bevond the aren
coversid by the deposit.

The strong winds prevalling fo the apper White River valley
during Auguat, 15881, were from the west and were svidently in
the suwme direction during the groat eraption. It would be
interesting to Gx the date of the araption, bt it is impossible to
do 2o with nny dogroe of certainty.  Trom o stady of the rela-
tions of the tiin bed on the Pelly and Lowes Dr Dawson savs
“While the cruption must have happonid several hond s
vears ago, It can seareely be suppesed to boave tnken ploee more
than a thotsand years before the present time.” A similur con-
elision i8 rechad from a study of the depesit in the White
River bisine A aleenady Stateed, for ten miles on either side of the
meax i Whickoess the surfies tafs s anconsolidated pnd sup-
piirts unly o very seanty vegetation ) hot the tnodem moss edvers
with great rendiness evon the most bprron surfaces, wholly inde-
pendent of sotl, a0 that it seems dmpozaibilo this should have
romuinod bare for any great leazgth of tioe,

From its position nesr the grentest thickness of the deposit o
vast qunntity of the tufi oust hove fnllen on the surface of the
Klutlan glacier as well as on the ndvt fields at its souree.  The
fact that this luw nearly all beon deposited in the términal morine
nid remainy only on the surfuce of the stnguunt iee o short dis-
tanoe ek frome its front indieates an interval sineis the eraption
sufficiently long for jee which then formed the névd o fow the
whole length of the glacier and deposit its bureden in the termi-
nal mormine.  Nelther the longth of the glagier nor the rmte of
motion of it diffecent parts @8 known, but the tinwe rogquined for
thee tromsfer of moternad onthe oevd felds to the termined mornine
must b at least several hundred yenms. The time sines the
eraption hns alsg heen suffivient to permist the recession of the
glacier fromt about three mibles.

The volor of the wators of White river has been noted by all
truvelers an the Yukon who have passed its mouth,  Schwatha®
tesoribios it as resembling “o river of Hgoid woud of almost
white hue" nnd MeC'onnell§ svs: = The turbid chareter of the
White river is fumios, and stafflodent sediment is brought down
o ehanpe the color of the whiole Pelly-Yukon Hood from o pale

*Adong Alaakn's Ghront River: New York, 1885, po 200,
1 Report of an explomtion in the Yokon aond’ Mackensie basine, ¥, W
T, Anwe, Boport Geol Sarv. Cannida, Mantreal, 1500, 10 14418
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green to & milky white,” This turbidity has been attributed to
the glacial source of the river, but glaciors eonld searcely supply
auch an enormous quantity of mud unless neting aouder peculiar
conditions.  The presence of this great deposit of unconsolidated
miéterial, which is being ground up by theioe and removad by the
englacinl strenms, affords a ready explanation of the turbidity
of the water,  The highly vesioulur charncter of the tufa permits
& much larger amount of it to be held in sesponsion than of sodi-
ment derived from compact rocke.

Tertiary volednie Aotivity.

Evidence of voleanie sctivity, geologically recent though very
much more remote than the eraption of the tufa deposit, i3
somewhat abundant.  Perhips the most striking example of
#uch activity i= seen in the basaltic mesn st the junction of Pelly
und Lowes riverss This lava flow took place after the river
valloys hnd been eroded perhaps below their present lovels and
extended entirely across the valley. The river hos sinee cut
through the barrier, leaving only a few fragments of the hasalt
resting on the granite on the wistern side of the channel,  This
lave flow probably came from two or more vents : ong abouat ten
miles morth of Belkirk still retaine the form of o symmetrical
conde, nnd according to the native accounta has noamall Inke apou
ita summit, probably decupving the orater. A second vent was
the high hill on the western side of the Yukon, abouot four miles
northwest of Sellork.  Betwoen the Yokon and 8t Eliss moun-
tains block vesicular lava was seon-at & number of localities, and
north of the npper part of White river are broad mesas which
appear o be formed of black lava. These are all probably of
Tertinry age.

CLACTAL PHENOMENA.
Eristing Glaciers.

So fur as known the existing glaciers of Alaska are confined to
n narrow belt along the southwestern cosst.  Although the high-
it land lies in the coast belt, this is not the sole or chief reason
for the notable absence of glaciers in the interior, except in so
far as climatic conditiona are thereby wmodified. Thers are
numerous points in the Yukon basin from which practically all
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smow disappears in sumeor, althoweh they bave an altitnde of
from G000 to 7000 feet and o mean temperatare much lower
than any portion of the southern const.  The explaustion mnst
b foxrul i the vory mnch greater priscipitation and prevalence
of elowds along the cogst than in the intenor.

Tha glaciers farthest romoved from the const are those lowing
(e the monntaing of the Wrangell group, where the molsture.
laden winds of the north Pacifiec are able to pass up the Coppor
River valley and seross the const mage, which i hore much
lower than toward the east,

Four considerablo plasiers desdend to or nearly to tide level
on Takua inlet and river, though only Taku glacier, entering the
head of the inlet, digcharzes borgd. A fow mils ap fom the
mputh of the river are two glwiers which come down into the
valloy nearly opposite to ench other. Neither gquite renches
the river, but, like the Norris® glacier on the Inlet, thoy spread
out into fun=shaped expansions with low wooded deltaz of mo-
e materind in front. Along the steep sdes of the river val-
ley above those glaviers p alight but distinet terrace has been eat
about 150Hoet above the river. Tt ia probable that Wrightt glacier,
pushing across the valley to its northem side, dammed the
strenm for a short time after the mpin vulley was olear of ice.
Alsove Wright glacior only a fow 2mall masses of fee or glavierets
oveur in the Tako bagin in etrquea sbout the higher monntdin
summite.  No parts of the high interior plateau, vither in the
Taku or Yukon besins, carry glaciers, and probably very little,
il nov, snow retmaing theoughout the vear edween thoe Const and
Crasinr ranges, though mueh of the surfoee i8 folly 5000 fiect
ahave thoe snow line at the const.  The mason for this pid rise
of the snow line towand the interor 35 the dry climate, with
short but hot summers prevailing throughout this region.  In
like manner the high plateau east of White river iz whally frie
from summer 2now, oad the first glaciers seon i the Yokon
basin were those Bowing northward fom the St Elias ruige,
Kluantu and Donjek rivers undouldedly head in glaciers, but
these were not seen, sinee they lny o fur east of the route
traveled.  Three lurge glosdors flow inte the White River basin
west, of the Alsskan boundary, and nomoerowss streanis crosaed
while following the southern bank of the upper White river

*Nnuwed in 1588 for Dr Basil Norria, snrgoon United States Navy.
t Numed by the writer for Professor G, F. Wright of Uberlin college.
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rise in small gliciers which do not deseond (o the lovel of the
valley.

The Inrgest glacier known todiseharege wholly in the Yukon
hasin s one which lies approcimotely on the 1438t mendion,
citlerd the Klutlan from the native name of the river wowhich it
gives mse,  lssonre 8 in the eroat snow hiebds botween monnt
=t Eling and the high penk on the northern horder of the range
called Nut-agh-nt by the nutives. It extends sevem! miles be-
vund the foot of the pange, thongh it is rapidly receding ut the
present tee, and f5 betwaen fonr ol ve miles bropl whoere it
enitors the valley.,  The stugmunt fee at the front of the retronting
gloeder i= burked vundor a great aoaminlation of mornine geaterin
eontinnous with the torminal maorsine, 56 that it @8 impessible to
ditermine the exact linitsof the oo, The heavv mantle of voge-
tion which covers the terminal moraine continues n mils or
more hevond tho onter orkizo of the fee, beeoming gradually loss
abundant ns the active portion of the glncier 15 appronehed,

The momine in front of the Klutlan is the largest aoonmualated
by uny of the interior glaciens. Tt b= cotuposerd vory lurgely of
the white voleanie tafi alroady described, but with this aee min-
efed many arlar fragmoents of pmygiinloil lnves and 4 few of
granite and meise.  Mueh of the mormine has hoen pemoved by
stronmd Aowing from the glacier, ot rempnnts 200 feet or oo
in thickness extond nearly noros< to the high land oorth of the
vallev.

The second of the White river elaviers {8 about midway be-
tween the Klutlan and Seolad pres. 16 s much smaller than
the Kluthu woud does not push out into the valley, but its front
forms a wall of ice something over a mile in length from side to
#ide of the narrow valley in which it lies.

Thi thind nod ladgest of the interior elaciers flows from the
high mountaing northwest of St Elins down into Scolai pass,
and from the divide sempds g lobe of e towaed Whits river pod
a smaller one toward Copper River basin,  This was named in
honor of My 1. C. Rassoll, whoke exploration and study of the
5t Eling remon during the past two vears have added vory
largely to our knowledge of Alaskan placters nod to the scionee of
glaciology, The northorn or White river lobe of Ruassell glacier
is buried under o heavy accumulation of moraine, bearing some
viegetation, while the southern lobe is almost wholly free from
momine muterial and the exposed ice hos melted down to the
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smith convex surfaoe prul feather sdgo charwderistios of stag-
nant dee gt the front of o reteenting glacier,

Takon altogether, the icv Howing northward from the 5t Elias
mountaing Einsipnaticant noomount when eotnpared with that
fowing southward. Tho Seward glacier alone probably contiains
a @rentet volume than all of those Howing nto the Whitis river
boasin vombined,  The eroat difference in elimatie eonditions, on
which the formation of glwiers depend, = indieated by the
difforenion o altitode of the lower limit of the neve show on the
north and soutln,  Adcordine to Hoss=ell’s olservations aboyt
Yabkutat by and my own on Prince Willlam sound, thut Hmit
o1 the peawarnd side of the moantadieg f= ot an altiode of about,
HANND foet, while o the north the altitude of the lowest ndvé
abserver] was B800 fodt. Thi= fse in the snow line tosward the
fnarth. over 4000 fect in a distanee of alioot wighty miles, 18 an
waportant fact i the considerntion of the cuuses of glaciation,
vither ool wr genoral.

The Nizzennh rver rizes from one lobe of Russell glaoier and
in the Upper part of its conmee 15 fid by o number of glnciers
cuttiimg it Trom the high mountains om either side of Seolni pazs,
Ve of these, the Frederka, posiessies & peculiar interest in that
it appears to hie the only well marked vuse nmong Alnskan
glaciers of aotive pdvance at the present time,  Flowing south-
ward i n lateral valley which joins that of the Nizzenah ut right
fngles, its front i parallel with the river aod abont threv—qunr-
tord of o mile distant, the intorvening spoce belng o smooth
gravel pluin. The glavier tenminates in a nearly vortical Tee cliff
strorehing across the latera] valley & mile in longth and about
200 feet high,  Its surfice &8 froe from momiog, hat 4 extremely
rough and broken, wholly unlike the sarface of atngnant ice at
the el of o retreating glacier. At the foot of the eliff there s
asmall sovumulition of gravel and jce fragments, apparently
being pushid wlong by the sdeancing masas,

sinee the spme olitoutic chivnges must affict all the glvciors of
the region alike, the oause of thia anomudous sdvanee must be
woltght in some peenlinr loml condition pffecting this grlairier
alome, A simplo explanution is sumrsstoed, though U most Iy
regurd od merely 02 a sngEestion sinee no means ‘of vertfieation
areat hand, Ten miles to the westward of the Frederika anothar
andd miuch larger plagier fows into the valley of the Nigteonah.
This is formed by the union of three separate strenms, und of
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these the eastern appears to be retreating muech more mpidly
thnn either of the others ; but this eostern brunch probably s
its souree in the same basin ns the Frederika glacier, and it seoms
not improbable that by some means the deinage of the basn
has Deen diverted from the western to the eadtern outlet, thus
causing the rapid retreat in the former glicier and advance in
the lafter.

The large triple glacier above teferred to lows from the high
mountains forming the sastern members of the Wreangell group.
After the union of its thres branches the combined stream ooeu-
pies the valloy of the Nizzenah for about six miles, erowding the
rivirr out of its channe] and forming o Dorgefillod Jake obove the
ice barrier.  [ta groat volume, together with the distance which
this glacier pushes down into the valley, indicate an incrensed
precipitation, due to proximity to the Uopper Biver valley thropgh
which poss the warm winds from the ocean.

No gluciers flow into the Chittenah valley from the ringes on
either side, though all the upper portions of the Wrangell group
are snow-coversd and doultless the high ravines are filliad with
ice, Bevernl lnrge plaviers flow into the Copper River valley
fraom the Cosst range, althotizh its altltode i not so greatas thet
of many portions of the interior platean, which is entirely froe
from sumtnoer snow,  The lafrest of these Coast range tributaries
of Copper miver are Miles and Childs glaciers, named by Lion-
teonnt Allon in 1885, Several others of considerable size highor
up the river do not appenr on Allen’s map, probably becnnes he
passed up the river while the surface was still covered with snow,
Miles glucier is quite comparalble in size with those of the S
Elns regrton and §s formed ander cddgentindly the same elimtie
conditiong. It is evidently retredgting ot present, und the river
aprimds out inoa lakedike expansion along its front in o part of
the ginoinl channel from which the ice has receded, This ex-
patsion of the river i about o mile in width and one side is
formed by the glacior front, o ¢liff of we 350 fect nbove the wator
atd over five miles o lepgth,  Althoogh the ee oo Jonger
reaches entiruly aeross the valley, there remnins o heavy lateral
morkine, indicating its formor position and damming back the
river as already descoribod.  The fact that the river has eut only
part way through the momine indicates a very recent recession
of the glacier,
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Former (flacintm.

In common with other parts of the coast rogion, the Taku
hasin shows signs of intense glaciation from the westward-
moving portion of the Cordilleran iee sheet.  Evidence of this
i the way of glacial deposits 12 wanting ulong the lower portion
of thye river, while the polished and striated rock surfrees so
abunidant there may b due to the setion of a glacier eteupying
stmply the river valley. The evidence of an ice sheet becomes
more abunidant, however, toward the upper part of the hasin,
Thus, on a spur of the high' plateda east of the firks of Taku
river, bowlder ¢lay and stratified gravels were seon 3,100 feet
above the river. The moveraent of the ive in the greater por-
tion of the Tokn basin was nppurently in the same direotion ns
the present dminage. The high broad vallogs of the upper
Tuku branched are deeply lled with o mantle of bowlder clay
wid gravel,  Inomost cnsos this & eprend out o a comparntively
oven layer over the surfiee, but, also many narrow ridges ocour
[remm ten o fifty feet in height, with the Tonger nxes Tu the diree-
tion of the present valleya. These, however, probably mark o
plase of deposition by a pgreatly diminished and waning ice
shieet, go that they afford little if any indication of the direction
of ice movement during  the maxinum glaciation. A much
better indication is afforded by the transportation of bowlders,
From the head of canve navigation on the Taku to-a peint
nearly half way scress to Ahklen valley, increasing numbers of
howlders were olserved composed of a pecitline granite contain-
ing lamge porphyritic erystals of blick horablende, At this
proint their sovred was found o s eenge of hills composis] of tle
aaime granite; and no bowlders of this rock weres soen to the
northeastward. At the summit of the divide but little evidence
wis seon which would indicate the direotion of the jve move-
ment, though it eeems probable that it was toward the north-
west, ns it certainly was in Ahklon valley,

Some deposite of true bowlder elny cecur at varioos points
along the lake, and n single ocourrence was noted on the Teslin
river about five miles from its mouth. Among the many lakes
in the upper part of the valley are ridges and mounds of
rounded bowldem and gravel, which, with terraces of the same
materin] about the head of Ahklen, were evidently deposited by
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o papadly retroating glacior amd the slronoms o which i gave
rige,  These gravils nr vounger than the bowlder ¢loy-which
thow averlie aml alse vounger than the silt of the fiver blufls te-
ward the north.

Among thi most interesting  deposits associnted with the
second poriod of glacintion in the northwest are these forming
the river blofte along the Teslin and other tributaries of the
Yukon, Blaffis are continuous throughout the whole length of
the Teslin river, inotiasing #lightly in height from about 100
feet nt the lake to 150 feeb st the mouth, amd frequently eut
intes 4 number of tervaees,  The maleniale of which they consist
are light eolorsd gilte or fine sand interbedded with layers; one
to three inches in thickness, of temph bluish clay., The layvers
of saml are often eross-beddod smd emtain sufficient elay to
give the materinl considemble tenncity, At somo places 1toer-
roediate beds wee highly contorted, while these aboye and below
are undisturbed,  Although the deposit differs widely from the
troe howlder olay which it was geen to overlie, yet it contains
‘opeasionn] large angular bowlders, evidently brouzht w their
presett position by foating ive.  The bluflz are asually eapped
by a bed of coarse gravel, ton fect or more in thickness, Tat
sharply separmted from the underlying silt formntion.  More
rarely, lnyers of coarse sand and gruvel o few feet thick oocur,
interbedided with the silt, usually towarnd the top.

This depaosit undoubtedly olongs Lo the wide-spread “white
wilt ™ formation which D Dawson hios deseribed ns oceurring at
many Tocalities in British Columbin and the upper Yokon basin.
He resards the white it as o deposit Inid down in estuaries by
waters oontaining gloeinl mud supplied by streams frim the re-
treating or stationary ice front.  The altitude of Ahklen i 2500
feet, and henee the wpper Hmit of the silt in the blufls ot the
Jower end of the lake 8 about 2600 feet. The upper limit of the
white silt, as obwerve] by Dawson al various points in British
Colambla and the Yukon basin, 15 bebweon 2,400 and 2700 feot,
indieating a subsidence W that extent for o considerable period
towarnd the closo of the sedond epoch of glaciation.  During this
period of subsidence the prosent lake basin was doubtless ovou-
pied by u lobe of the retreating glacier which prevented the
silting up of the portion of the valloy g0 oecupied.  On s with-
drawal at the olose of the stationney period, the Iake was lefl
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muoh a8 1t appents at present, only somewhat lorger, its waters
being held by the dam of silt which had been laid down in front
of the ice

Having in mind the conclusions of Dawson, McConnell and
Russell as to the northern limit of gluciation in the Yukon basin,
evidence an that point was carefully sought in the plateau region
southweat of Selkirk, For the first one hondred and twenty-
fivo miles the evidence wins whoelly nemtive, No sign of glaci-
ation wus geen, and this too In a country well calenlated to retain
the marks of fce action, The stream gravels consist of a very
amall number of rock species, gnd on following o stream to its
head the source of ench was wsually found, showing that no
forcign materid had been brought into their basing: While in
genern] the surface contours are smooth and fowing, this ia the
result of long-continned sulairinl rock disintegration, and gen-
erully the surfuce rock i= deeply buried beneath great necumuo-
lations of fragmental débris, thongh oceasional sharp pinnacles
ad towers of rock project from the smooth talus slopes.  Had
this region been subjected to the aotion of an jee sheet during
the glucial epoch, not only would the greater part of the rock
débris have been removed but the projecting pinnacles would
have been plined down to rounded knobs which would still
retain polished and strinted surfaees,

Whero Nigling river was orossed its brond valley is filled with
& deposit of coarse gravel and bowlders;, and from their great
quantity and variety it was inferred that the stremin had its
souree joea driff-coversd region,  The first undoubted evidence
af e, however, was found on the divide between Nisling and
Kloantu rvers, whore the northern edge of a shest of bowlder
clay wos passed. From this point southward the charaoter of
the surfoce suffers o murked change. It is no longer composéd
of the fragments of one or two kinds of rock ocourring in place
nene at hand, but rather of many varieties confusedly minglod
with elay and sand.  The drinsge systom = imperfectly adjusted
to the topographic surfaee, so that wide valleys corry small
strmms, and lange streams like the Kluanta and Donjek flow, for
considernlile distnnees at least, through narrow vallovs,

The ice which has left its records in this sheet of howlder eluy
was probably o confluent glacier formed by streams coming from
the south through narrow valleyz now oceupisd by Kluantuo
and Donjek rivers. These vallevs o not appear to have been

Ny, Gosg, Mas, v [V, 152
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placiated high up their sides, and it i= probable that those de-
tached southern portions of the iterior platesn alroady de-
geribodd wore ot wholly covered by ioe, evens when the Cordil-
leran glocler hud ite preatest extension.  The ab=enee of o
termiinal momine along . the northern Lt of the glociated area
would indicate that the Kloantu valley was filled Ly feo from
comppirativel v smull strearins bearing little mordine material.

Southward from the Kluantu valloy: records of former iee
action eontinued to the coast, but the glaciation was by no means
g0 intense a2 one might be inelined to expect from the high
Intitude of the region and the groat altitude of the oeighboring
mountaing.  The marks of this lormer general glaciation have
been removed from many of the river vallevs, or ot least griatly
obscured by more recent glaciers which have but lately with-
drawn from the valleyve,

It sewtns probable thot at the period of maximom glaciation
the relative amounts of precipitation on the northern and
southern sides of the St Kligs mountaing were mueh the same
as ot prosent, and then as now by far the greater oo deninage
wie toward the south, Some messure of the relative volume of
the ice streams Howing in the two directions may be obtained
fronm the relative proounts of momine material which they have
left,.  Onthe north, a8 already stated, there i no terminal
mornine—only o comparatively thin sheet of howlder elay.
South of the mountaing, on the other hand, b deposit of morsinal
materinl ot loast severnl thousand feet in thickness was soenmu-
lnted on the sen bottom in front of the glacior and i3 now shown,
according to Hussell, in the recent aplift forming the Chaix hills.

Connerting upon the map the points which have been de-
termined by warious observers ns the northern Hmit of the
glaciatod area i the Yukon basin, the position of the Cordil-
leran ice sheet at the period of its greatest extension i approxi-
muately outlined.  Striated rock siurfaces were observed hy Daw-
son on the Pelly down to the peint at which it crosses the 156th
meridian and on the Lewes ps far north as 61° 40, Althoush
he dows not regard these a2 atrictly Hiniting points, still, in the
light of facts observed on the platenn southwest of the Pelly-
Lewes confluenee, the former at least may safoly be regnedid ns
auch,  MeUonnell amd Russell considersd the limit of glaciation
on the Lewes to be noar the mouth of Little Salnaon river, ninl
my own observations led me to think it I8 at least as far north
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as that, The point to which glaciation extonds in the Wlhiite
river bosin has already been indieated, with the evidence on
which the conclusion is bpsed.  The extension of the line west of
White river is less satisfoctorily fixed than its eastern portion,
depending on a statement of Lieutenant Allen that he saw no
drilt sorth of the Alsskin mountans, us he callod tHe Tananah-
Copper river divide,  The fee sheet, a part of whose northern
limit 1= thus approximately outlined, had its principal conter of
dizpor=ion in the high platead of British Colambis, between the
Cost and Mocky mountaing, Frotg this conter two subordbnnte
lines of dispersion diverged toward the north and porthwest,
fellowing the axes respoctively of the Rocky mountaing and the
St Elins mange, while the non-glaciatod nrea formed o deep em-
baymwent in the Yukon basin botween these divergent lines.
The northern limit of glaciation s shown appoximately on
plate 15,

It i« probable, however, that many lobes from the nin
placier éxternlod down the valleys beyond the linit above in-
dicntod, while the confluent joe shest was not sufficiontly thick
toward its northern border to ovarride the grenter inequalities of
the sarfnee.  Thus the White River valley, ot least, mist have
been ocoupiod by ice well north of the generul glueler front éven
after . considerable amount of recession had tuken place.  The
altitude of the valley at the mouth of the Nisling i= about 2,400
fewt; so that it must have formed an estuary during the period
of subsidence marked by the white silt deposits, and the forma-
tion of luke Wellesley is probably andlogous to that of luke
Ahklen,
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Lyeopodiuet. cimploanation, L, Tako, June,  A-small form without frail

MosEms

Spfagaum acutifofingn, Earh Prinee Willisn soumd, Séptember,
Sphogauee acnfifofinm, Ehrhy, voro purpieem, Schimp. Toako, June. A

stunted for.
Ieranum fusceseens, Tarn,  Prince Willinm sound, Septembor. Oo de-
enyed wioodd.
Iherunwm seoporinm, Hedw. Frinee Willlam sound, September.
Prierangm maps F, Turn, . Prines Willlam s, September, Sterile,
Titropphan pollscide, Hedw. Prince Willkam soand, Sdépteambsr, Mo
plants on woml.

Mooy punplafien, Hedw.  Prines Willinm sound, September.  Sterile.

Aulpesimnium polustey, Sehwnegr.  Takn, Jone,

Folytriohun domiine, L. Prined Willinm s,

Polytrichum janipermam, Wilkl, Takn, June. Male plant

Hygpaiwwn | Plagiotheeivm ) wadwliotnn, 1. Pripee Williun souml, Segtomber,
Storfle. _

Hygpronm eiecinole, Hook,  Prinee Willlum sund.  Sterile.

Hygmuns ( Plenrasium) splenidons, Hodw.  Prince Williom soand.  Sierils.

Hypmmn ( flytocominm ] fppenm, Lo Prinoe Willnm soomlb.  Stenle

HeraTicx

Frulliia (probably n new spocies],  Prinoe Willinm sound, Septamler,

Hasvnia deffens, Br, v, Prinee Willlam sonnd, Segdesnber

Lepidivme peptivs, Lo Dume Prince Willinm sound, Septombaer.

Semmponto offesocns, Stephani,  Prinee Willinm sound, September. A spicion
ok Dfovre econtalned in any Amerdean oollection.

Muylia tlord, 5. F. Gray.  Prinee Willluin sbund, Septombor,

[ 1}
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Lansmss.

Crtrarie arfira, Hool,  Taku, June.  Repeesented by young and ot
conditions

etroeria ipdandfion, (L) Achy  Tald, June. | Sterfle

Cetrari cieralliln, (Bell) Ach: Taky, June, Sterile.,

Cotrveria ndenlis, (L) Ach. Taky, June.  Sterile ; represented by g slender,
light polored firem,

Cotrrria bedidsn, Ack.  Prince Willlam sund, Septommbor,  Sterile

Cutparin glasies, (L) Ach.  Prives Willlam sounid, Soptoniber, Siarilo.

C¥trierin glerwea, (1) Aoh, b sepophylls, Tack.  Prioee W Hblam soand, Bep-
tetnher.  Steri)e

Alretorion sehrolincn, | Eheh) Ny, m eigida.  Takno, Jonie  Slorile.

Abvetoria oshirolenca, | Ehrli ) Syl csmrmeniosn, SvL  Prince WilHamsound,
Saptember.  Sterilo.

Neplervomavarticun, (L)) Fr.  Tako, June:  Sterile: growing on Ieermaein,

Filtigera aphthosa, (12) Hoffm. Tako, Jone.  Sterile.

Pelbgpern horimntalin, (L) Hotl,  Pripee Willinm sond, Septen ber,

Peltigere comino £ (1) Hoffm,  Taka, Tand.

Levanirra fredifons P {Thcka), Taku, Tunoe. Mase

Clagimia aleiommias, (LIghtf) Floeek: Tuku, Jupe.

Cladimia fmbeiate, (L) Fr.  Primoe Willinm sound, Septembor.  Sterils.

Clarfiieia fanbeinta, (L) Fr, b tofiformin, Fro Prinee Willlum sonnd, Sep-
tembor. '

Cladimoecr cormmenpviden, (1.3 Fr.  Talin, Junpe:

acfomin hefficdiflpen, (Ach.) Schavy,  Prince William sound, Soptanivher.

Clofondn defireneie, | L) Hoffme  Taku, Jane, Sterilo.

Thawmolin permiculoria, (Sw) Behaer.  Taku, Jone, Sterile,

Bavoinyeen euginoniy, Seop, B CL Prinee Willinm ssand, Septemter.  On

wiionl.

Huellva paresemict, {Ach ) Th, Fr.  Prinee Willinmm sonnd, September,  On
ddeai]l wond,

Spfieirngfiorss plol femie, (L) DO Prinee Willmm sotnd, Septemmber;.  Om
el

In examining the geographic distrbatim of the spovies represented n
Hils Tist it is intenesting to note that the only Lycopodivm 1% a eommon
nend widely distribinted spociios.

CF the mosses, three are from the upper Tilin Dasing o locality meide
the (oast mnge, while eleven ane from Prinee Wilion. sounid, on Lhe
copst.  Four of the fourtoen spordes oo oonfined to the westorn const.
These were all foumd ut Prinee Wallinm sound.  Oinly one speecies is alpine
of #ibalpine.

OF the Alepatic, one has not befire been roportad Troin this coantry,
whilione = probably an nndeseribe] species,

Elevon lichens are anctle or alpbne, while seovorn] ofhers remeh thnie best
development in moonminos regions.  OF the weetie wnd alpine forms,
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wven arn ot Teko amd fur feom Prinee William somnd. The total
nttalier of sprcien from Taku i Cwelve, while eleven wers obitainsd  at
Princo Willinm sonndd, 1t is thos seen that the pereentage of anctio and
alpine forms from Takn = consddembly the largor.  Unly oni of the
lichins b= conflnad o the western const.

It is greatly to be regrettod that all the yaluable eollettions which Dr
Haves muds i the nterior had to be abanidoned bocause of lnek of uweans
of trunsportation

In the dotermination of these plania T have een indobted for aid o
Professar L. M. Underwiomd, whio sxnmined soee of the Hopolies, and to
Profissor A BB Seymonr who compared soveral of the lichons with the
enlleetinns in the Tockermsn horbiriom,

Werusseey oimnn darrdd B, T
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