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To ALFRED R. C. SELwynN, CM.G., LL.D., F.RSS,
Director of the Geological and Natural History Survey of Canada.

Sir—I beg to present herewith a report on a portion of the Yukon
District, N.-W.T., and adjacent northern part of the Province of British
Columbia. The exploration upon which this report is based was
carried out as part of the work of the Yukon Expedition, of which I
had the honour to be placed in charge. The further explorations and
surveys carried out by Messrs. R. G. McConnell and W. Ogilvie will
form the subject of separate reports.

It may be explained that the greater part of the present 1epo1t was
completed in June last, but that having been engaged in field work
during the summer, it was impossible to send the manuscript to the

printer at that time.
I have the honour to be, sir,

Your obedient servant,

GEORGE M. DAWSON.
Orrawa, Dec. 1, 1888,



Nore.—Thoe bearings throughout this report are given with refer-
ence to the true meridian, unless otherwise specially noted.



REPORT

ON AN EXPLORATION IN THE

YUKON DISTRICT, N.W.T,
AND

ADJACENT NORTHERN PORTION OF

BRITISH COLUMBIA.

BY

GEORGE M. DAWSON, D.5, F.G.S,,

Introductory.

The Yukon expedition, to which the present report relates, was yukon

undertaken for the purpose of gaining information on the vast an
hitherto almost unknown tract of country which forms the extreme
north-westerly. portion of the North-west Territory. This traet is
bounded to the south hy the northern line of the Province of British
Columbia (Lat. 60°), to the west by the eastern line of the United-
States territory of Alaska, to the east by the Rocky Mountain Ranges

d Expedition..

and 136th meridian, and to the north by the Arctic Ocean. The region Yukon district.

thus generally defined is referred to as the Yukon district, this name
being rendered appropriate from the fact that the greater part of its
area lies within the drainage-basin of the river of that name.

Tho Yukon district, as abovedefined, has a total area of approximately 4rea of Yukon

192,000 square miles, of which, according to the most recent informa- 9
tion, 150,768 square miles is included in the watershed of the Yukon,
The superficial extent of the district may perhaps best be realized
when it is stated that it is nearly equal to that of France, greater than
the United Kingdom by 71,100 square miles, ten times the area of the
province of Nova Scotia, or nearly three times that of the New Eng-
land States. It is unnecessary to add that the present report must be
considered merely as a first contribution to our knowledge of this wide
country.
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g‘;;‘;’:ﬁ?i%% the  The immediate necessity for the exploratory and surveying work
" undertaken by the expedition, arose from the fact that somewhat im-
portant developments of placer gold-mining had of late been attracting
a yearly increasing number of miners and prospectors into a portion
of the district in question; and the work decided on, included the pre-
liminary determination of the point at which the Yukon or Pelly
River crosses the 141st meridian, which here constitutes the boundary
between the North-west Territory and Alaska.
Organization. ~ The writer was placed in general charge of the expedition, with Mr.
R. G. McConnell, B.A., and My. J. McEvoy, B.Ap.Sc., also of the Geolo-
gical Survey, as assistants, while Mr. W, Ogilvie, D.L.S., was intrusted
with the conduct of instrumental measurement and the astronomical
work in connection with the determination of the position of the 141st
meridian.
Work by Mr. In consequence of information gained from persons having some
Ogtlvie. knowledge of the region to be traversed, it was decided that Mr.
Ogilvie should carry out an instrumentally measured traverse of the
route from the head of Lynn Canal to the Lewes and along the line of
the river to the 141st meridian, where he was to make arrangements
for wintering, and in the spring and summer of 1888 continue his sur-
veys north-eastward to the Mackenzie River and up that river to
connect with previously surveyed lines on Athabasca Lake.
Work by the Having ascertained that there was a fair probability of his being
writer. able to carry a line of survey and exploration from the Cassiar district
in morthern British Columbia, by way of the Upper Liard and
across the height of land to the Yukon basin, the writer decided
on attempting that route, which, though known to be difficult,
appeared to offer, in conjunction with Mr. Ogilvie's work, the best
opportunity of adding to our knowledge of the country as a whole.
Workby Mr. Mr. McConuell was entrusted, in the first instance, with the instru-
MoCoonell. mental measurement of the Stikine River, from the point to which
surveys had previously been carried, as far as the head of navigation,
and subsequently, with the exploration of the lower portion of the
Liard River; the original intention being that he should return after
‘reaching the Mackenzie, in the autumn of 1887, by the ordinary trade
route up that river. Before we finally separated from Mr. McConnell,
Chonge of plan. at the confluence of the Dease and Liard, however, so many unexpected
delays had occurred, that it was considered advisable to instruct Mr.
McConnell to endeavour to make arrangements for passing tho winter
of 1887-88 on the Mackenzie, and subsequently to descend the Mdcken-
zie, cross the northern extremity of the Rocky Mountains to the Porcu-
pine River, and by following that river and ascending ihe Lewes, to
return to the Pacific Coast at Lynn Canal. This arrangement further
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provided for the examination of a great additional region of which the
geological structure was altogether unknown. Mr. McConnell has Reports
since successfully completed the arduous journey thus outlined. A
preliminary report of his work, as far as the mouth of the Liard, is
given in conjunction with that of the writer, in Part IIT, Annual Re-

port of the Department of the Interior, 1837. A. progress report of

Mer. Ogilvie’s work forms a portion of Part II of the same volume.

The present report rolates exclusively to the exploration by the The he present
writer in 1887, with the following exceptions:—(1.) Mr. McConnell’s
traverse and geological observations on a portion of the Stikine are
included in the description of that river and are incorporated on the
accompanying map. (2.) The Lewes River, as laid down on the map,
(with the exception of the mountain features in its vicinity and some
additions to the outlines of the lakes), is from the survey of Mr. W,
Ogilvie. The results of Mr. McConnell's work, carrvied out after his
separation from us at the mouth of the Dease, will form the subject of
a separate report of the Geological Survey, and Mr. Ogilvie will also
prepare an independent report of his survey on his return.
~ Inorder to present within a reasonable compass the results of the por- Arrangement
tion of the work of the expedition here reported on, the daily record
of progress, which the unknown character of the country traversed
might otherwise appear to warrant, has been discarded, and but slight
allusion is made to the modes of travel adopted and the numerous
vicissitudes encountered during our journey. This, while resulting in
the loss of interest which a conoected rarrative might possess, has
distinct advantages in other respects. On account of tho extent of the
region treated of] the descriptive portion of the report has been divided
into separate chapters, each treating of a distinet portion of our route
and constituting practically o separate short report. In the pages
immediately following this introduction, some general motes on the
region as a whole, are given.

Summary of Proceedings.

The followmg summary of our proceedings in connection with the Joueney to the
expedition is substantially the same as that given in my preliminary
report before alluded Lo.—
We left Ottawa on the 22nd of April, 1887, travelling by -the
Canadian Pacific Railway. to Victoria, but, in consequence of irregu-
larity in the sailing dates of the Alaskan mail steamers, were unable
to reach Wrangell, at the mouth of the Stikine River, where our worlk
may have said to have begun, till the 18th of May. Here Mr. McConnell
stayed behind, for the purpose of getting Indians and canocs to enable
him to make a micrometer survey of the Stikine from the end of the



Journey to
Dease Lake.

Building hoats.

Departure from
Dease Lake.

Personnel of
parties.

Journey to
Frances Lake.

Journey over-
land to Pelly
River.

8 YUKON DISTRICT AND BRITISH COLUMBIA.

line measured by Mr. J. Hunter in 1877, to Telegraph Creek, while I
proceeded up the river by the first steamer of the season to Telegraph
Creels, the head of navigation. From this place, goods arecarried by
pack animals to Dease Lake, the centro of the Cassiar mining district;
and bere again a delay of several days occurred, as the animals had.
not been brought in from their range or shod for the season’s work
at the date of our arrival. Finally, on Junc 5th, we rcached the head
of Dease Lake, and found the greater part of the lako still covered with
ice. It was not till the 9th that we were able to reach the point on
the shore near Laketon at which two men, previously sent on in ad-
vance with an Indian packer, were sawing lumber for boats. Seven
days were here busily employed in this work and in constructing three
boats for the purposes of the expedition. On the evening of the 16th,
a strong wind having broken up the remaining barrier of ice, we
reached Laketon with our boats, Mr. McConncll, with a crew of five
Coast Indians intended for my work on the Upper Liard, having mean-
while joined us. On the 18th, having completed our supplics and out-
fit at Laketon, we left that place, and on the 23rd reached the “ Liower
Post " at the confluence of the Dense and Liard Rivers. Here Mr.
McConnell, with one boat and two men, separated from us for the pur- -
pose of surveying and geologicully examining the Lower Liard.

On leaving the confluence of the Dease and Liard, my own party
included, besides myself, Mr. McEvoy, Messrs. L. Lewis and D,
Johnson, engaged at Victoria, two Tshimsian and three Stikine
(Thlinkit) Indians, all good boatmen. Two local Indians hired as
guides, and to help in* portaging, deserted a day or two after engaging,
and from the “ Lower Post” to ncar the confluence of the Pelly and
Lewes, for an interval of more than six weeks, we met neither whites
nor Indians. '

The ascent of the Liard and Frances rivers to Frances Lake proved
unexpectedly difficult and tedious, the rivers being swift throughout
and three bad cafions having to be passed through. Frances Lake was
reached on the 8th of July, and after spending afew days in examining
and mapping the lake, making the observations necessary to fix its
position, and in the endcavour to find some Indian trail by which we
might travel across to the Pelly, we began the work of portaging on
the 17th.
~ As wo had been unable to discover any route now in usec by the
Indians, and no trace whatever remained of the trail employed by the
Hudson Bay Company in former years; and further, as no local Indians
could be found to act as guides or to assist in carrying our stuff, it was
evident that the crossing of this portage (which had been estimated by
Mr. Campbell at about '70 miles in length) would be a difficult matter,
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and that wo might indeed find it impossible to carry over a sufficient
supply of provisions for work ou the Pelly. We therefore, constructed
a strong log cdche on the shore of Frances Lalke, and left there, to be
taken to Decase Lalke by the Indians when they returned, everything
we could possibly dispense with. Iad we been unable to eftect the
portage, there was in our cdche a sufficient supply of provisions to en-
able the whole party Lo return to the * Lowor Post.”  After a very toil-
some journey, we were, however, so fortunate as to reach the bank of the
Upper Pelly on the 29th of July, with still nearly » month’s provisions
for four persons, our instruments and a small camping outfit, a
canvas cover from whicl a canoe might be constructed, and the tools
and nails for building a wooden boat, should that prove to be nceces-
sary. Our Indians, who had for a long time been very uncasy because
of their distance from the coast and the unknown character of the
country into which they had been taken, were here paid off, and to
their great delight allowed to turn back,

As a dangerous rapid was reported to exist on the upper part of the Descent of the
Pelly, it was decided to construct a canvas canoe in preference to Upper Fells.
building a boat, which it might prove impossible to portage past the
rapid. Having completed the canoe, we descended the Pelly, making
a portage of half a mile past Hoole Rapid or Caijion, and arrived at the
confluence of the Liewes branch with the Upper Pelly .on the 11th
of August. We had now reached the line of route which is used by the Proceedings at
miners, and expecled to find, at the mouth of the Liewes, a prearranged Lec:'::?.“
memorandum from Mr. Ogilvie, from whom we had separated in May. .
As we could not find any such nolice, and as Mr. Ogilvie had not been
scen on the lower river by a party of miners whom we met here on
their way up the Lewes, wo werce forced to conclude that he had not
‘yet reached this point. The same party informed us that there had
been few miners during the summer on the Stewart River, where most
of the worl had been carried on in 1886, but that in consequence of the
discovery of “coarse” gold on TForty-mile Creck, over 200 miles
further down the river, most of the men had gone therc. We were
also told that Harper's trading post, where 1 had hoped to be able
to get an additional supply of provisions should weo fuil to connect
with Mr. Ogilvie, had been moved from the mouth of the Stewart
to Forty-mile Creck. From the placo where we now were we still
had a journey of nearly 400 miles to the coast, with the swift waters
of the Lewes to contend against for the greater part of the distance.

If therefore it should have hecome necessary to go down stream
200 miles to Forty-mile Creck for provisions, so much would have
been added to our up-stream journey that it would become doubtful
whother we should be able to afford time for gcological work on
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the Lewes, and yet reach the coast before the smaller lakes near the
Building our Mountains were frozen over, I thercfore decided to set about the
BB boot. . building of another hoat, suitable for the ascent of .the Lewes, and on
the sccond day after we had begun worls, Mr. Ogilvie very opportunely
appearcd. After having completed our boat and obtained Mr. Ogilvie's
preliminary report and map-sheets, together with the necessary pro-
visions, we began the ascent of the Lewes, from the head-waters of
Reach Lynn  Which we crossed the mountains by the Chilkoot Pass and reached the
Conal. coast at the head of Liynn Canal on the 20th September.
In addition to the physical obstacles to be encountered on the long
Reported route above outlined, some anxiety was caused by reported Indian
Tndian troubles troubles on the Yukon. We heard a most circumstantial account of
these from a couple,of miners who followed us in to Dease Lake, the report
being that the hostile Indians had retreated up the Pelly. As it was
impossible either to confirm or refutle these reports without practically
abandoning the scheme of worlk, it was determined to yroceed accord-
ing to the original arrangement. On reaching the mouth of the Lewes
we ascertained that the story was entircly false, but it had none the
less kept us in a state of watchfulness during a great part of the
summer.

Main Geographical Results.

@cographioal The main geographical results of the Yukon expedition, in so fur as
dataobtained: ¢hoge are covered by the present report, are best shown by the accom-
panying maps, which muy be compared with previous maps of the
same region. Mr. Ogilvie’s instrumentally measured line from tho
head of Lynn Canal to the intersection of the Yukon or Pelly by the
141st meridian, will form a sufficiently accurate base for further sur-
veys. In addition to this we now have an instrumental survey of the
Stikine from its mouth to the head of navigation (Telegraph Creek),
which is connccted with Dease Lake by a carefully paced traverse.
This is continued by a detailed running- or track-survey following the
lines of the Dcase, Upper Liard and Pelly rivers, and connecting
with Mr. Ogilvie's line at the mouth of the Lewes, the total distance
from the mouth of the Stikine to this point, by the route travelled
being about Y44 miles. Adding to this the distance from the mouth of
Length of route the Liewes back to the coast at the head of Lynn Canal (377 milcs),
troversed. tho entire distance travelled by us during the cxploration amounts to
1322 miles, This, taken in connection with the coast-line belwceen the
Stikine and Lynn Canal, circumscribes an area of about 63,200 squure
miles, the interior of which is still, but for the accounts of a few pros-
pectors and reports of Indians, a terra incogaita. The same description,
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with little qualification, applies to the whole surrounding region out-
side the surveyed circuit, but much general information concerning the
country has been obtained, which will facilitate further explorations.

Along the routes thus travelled numerous points have been carefully Positions fized.
fixed in latitude by sextant obscrvations, and a sufficient number of
chronometer longitudes have been obtained by which to lay the whole
down within small limits of error. Special attention was pnid to the
sketehing and fixing of mountain topography in sight from the line of
tratel, and the approximate altitudes of a number of the more pro-
minent peaks was ascertained.

No reference is made here to the further work carried out by Messrs,
Ogilvie and McConnell in 1888, which will, as above stated, be separ-
ately reported on.

OROGRAPIY AND GENERAL FEATURES.

The region traversed by the roules just mentioned, including the Drainoge
extreme northern purt of British Columbia and the southern part of Tt
the Yukon district (as previously defined), is drained by threc great
river systems, its waters reaching the Pacific by the Stikine, the Mac-
kenzie, (and eventually the Arctic Ocecan,) by the Liard, and Behring
Sea, by the Yukon. The south-castern part of the region is divided
between the two first named rivers, whose tributary streams interlock,
the Stikine making its way completely through the Coast Ranges in a
south-westerly dircction, while the Liard, on a north casterly bear-
ing, cuts across the Rocky Mountains (o the Mackenzie valley. The
watershed separating theso rivers near Deaso Lake has a height of
2730 feet, and both streams may be generally characlerized as very
rapid. .

To the north-westward, branches of the Stikine and Liard again watershed.
interlock with the head-waters of several tributarics of the Yukon,
which here unwater the cntire great area enclosed on onc side by the
Coast Ranges, on the other by the Rocky Mountains.  As the general
direction of this line of watershed is transverse to that of the main
orographic ridges of the country, it will probably be fuund, when
traced in delail, to bo very sinuous. The actual watershed, between the
Liard and Pelly, on our line of route, was found to have an clevation
of 3150 feet, but it is, no doubt, much lower in the central portion of
the region between the Rocky Mountains and Coast Ranges.

To the north of the Stikine, ot lcast one other river, the Taku, cuts
like it completely across the Coast Ranges, but its basin is compara-
tively restricted and little is yct known of it.

It will bo noticed, that while the several branches of the Yukon con- }ngzs;s of
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form in a general way to the main orvographic axes, the Stikine and
Liard appear to be to a large degree independent of thesc, and to flow
counter to the direction of threc mountain ranges.

The region as a whole, being a portion of the Cordillera belt of the
west coast, is naturally mountainous in general character, but it com-
prises as well important arcas of merely hilly or gently rolling coun-
try, besides many wide, flat-bottomed river-valleys. It is, morcover,
more mountainous and higher in its south-castern part—that drained
by the Stikine and Liard,—and subsides gradually, and apparently
uniformly, to the north-westward; the mountaing at the sume time.
becoming more isolated and being scparated by broader tracts of low
land. The general base-level, or height of the main valleys, within the
Coast Ranges, thus declines from about 2500 fect, to nearly 1500 fect
at the confluence of the Lewes and Pelly rivers, and the average base-
level of the entirc region may be stated as being a little over 2000 feet.

Disregarding minor irregularitics, it is found that the trend of the
main mountain ridges and ranges shows throughout the entire region
here described a general parallelism to the outline of the coast. In the
south-castern and more rugged tract, the bearing of such ranges as are
well defined is north-west by south-east, while beyond a line which
may be drawn between the head of Lynn Canal and Frances Luke the
trend gradually changes to west-north-west.

The Coast Ranges, with an aggregate average width of about cighty
miles, the whole of which is closely set with high, rounded or rugged
mountaios, -constitutes the most important orographic uplift in the
entire region, and here repro luces geographically and geologically the
features characteristic -of it in the more southern portion of British
Columbia. Beyond the vicinity of Lynn Canal, this mountain axis
runs behind the St. Jlias Alps, ceasing to be the continental border,
and may he said to bo entirely unknown, as any indications of moun-
tains which have appeared on this part of the map are purely conjec-
tural. Notwithstanding the great width of the Coast Ranges, it is not

"known that any of their constituent mountains attain very notable

altitudes, but it is probable that a great number of the peaks excced
a beight of 8000 feet. These ranges are composed of very numecrous
mountain ridges, which are not always uniform in direction, and, so
far as has been observed, thero is no single culminating or dominant
range which can be traced for any considerable distance.

The mountain axis next in importance to that of the Coast Rangos,
is that which forms the water-parting between the Upper Liard and
Yukon, on one side, and the feceders of the main Muckenzie River on
the other. This represcnts tho north-western continuatioh of the
Rocky Mountains proper. Its castern ridges were touched on during
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the present exploration in the vicinity of Frances Lake and tho head
waters of the Polly River, and are therc designated on tho map as the Too-
tsho Range. This forms, so far as has been ascertained, the culminating
range of a number of more or less exactly parallel ridges, and summits
in it attain heights of from 7000 to 9000 feet.” It has, however, been
traced to a comparatively limited distanceonly, and it appears probable
that a very. complicated mountain system remains to be worked out in
this portion of the region.

A third notable mountain axis, which I have designated on the map Q.ssiar Range.
as the Cassiar Range, is cut through by the Deaso River in its
upper course, and further to the north-westward appears to form the
line of water-parting between the tributaries of the Upper Liard and
those of the branches of the Yukon. Pcaks near tho Dease, in this
range, excced 7000 feet, but it is probable that nonc much exceed
8000 fect, and that the range in a general way becomes lower to the
north-westward,

In the north-western and less clevated moiety of the region, the
mountain ranges and ridges are in general lower and become discon-
tinuous and irrcgular, or while retaining a general parallelism, assume
an overlapping or echelon-like arrangement. .

In each of these mountain chains above described granitic rocks @ranitic recks.
appear in greater or less force, as moro fully noted on succeeding pages.

In the intervening and subordinate mountain systems of the south-east,
granitic axes are not found and do not exist as prominent features,

Scarcely anything is known of the character of the country drained orography of
by the Macmillan, Stewart and White rivers, but it is probable that ?f&?cl.):s‘f"ng
the basins of the two first-named streams closely rescmble that of the
Upper Pelly, which is described in following pages. Miners who have
agcended the Stewart for a hundred miles or more, report the existence
of a continuous range of mountains ol considerable height, which runs
pavallel to the rivel on the north, from a point about fifty miles from its
mouth onward. The absence of tributaries of any size along the south-west
pide of the Lewes below the Tahk-hcena, with the general appearance
of the country in that direction, so far it has been overlooked, seems to
show that the basin of the upper portion of the White River must be
comparatively low, and situated as it is within the St. Elias Alps, this
country rmust possess most remarkable features, both geographically
and from a climatic point of view, and well deserves exploration. It
would further appear to be nearly certain that the sources of the Tan-
ana River are to be looked for in this district, well to the east of the
141st meridian.

The topographical features of the entire region here described have Effects of the

: . . . glacisl period.
been considerably modified by the events of the glacial period, and-the ’
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changes produced at that time have more particularly affected the
drainage-basins and the courses of the various strcams. The valleys
and lower tracts of country are now more or less completely filled or
covered by extensive deposits of boulder-clay, gravel, sand and silt
laid down during that period. To thesc deposits are due the flat floors
of the larger valleys, and also to a great cxtent the appearance which
the more irregular mountain regions present of being partly sub-
merged in level or rolling plains. Many changes in dirvection of
flow in river-valleys have doubtless also been produced during this
period, though most of these yet remain to be worked out. The
general result has been to produce systems of “inconscquent” drain-
age wherever the natural slopes of tho country are casy and the
limiting ranges irregular. Most of the rivers at the present day have
done little more than cut out new channels in the glacial débris, touch-
ing only here and there upon the subjacent rocky floor.

Sources of the Yukon and Nomenclature.

Such particulars as have been ascertained relative to the various
rivers cxamined in the course of the exploration, are given in a sub-
gequent part of this report. As, however, some confusion has arisen
in respect to the nomenclature of the Yukon and its tributaries, and
erroneous statements have been made as to the “ source’” of the river,
it may be appropriate here briefly to note the facts in the case in so
fur as I have been able to ascertain them. IFurther detailsof the early
exploration of the river are given on page 136 B.

The estuary of the Yukon appears to have becen first explored by the
Russian, Glasunott, in 1835 to 1838, and the river was then named by
the Russians the Kwikhpalk, which name, according to My. W. H. Dall,
is in reality that of one of the channcls by which it issues to the sea.
The lower part of the river, however, continued to be known under
this name for & number of years, and it is so called on the (Russian)
map of Lieut, Zagoskin, made from reconnoisance surveys which, in
1842-13, he carried up as far as Nowikakat. The mouth of the river
is shown on Arrowsmith’s map of 1850, but is there nameless. |

The nume Yukon was first applied in 1846 by Mur. J. Bell, of tho
Hudson Bay Company, who reached the main river by descending the
Porcupine, and called it by what he understood to ba its Indian appolla-
tion. The head-waters of onc of the main tributaries of the Yukon had
previously been attained by Mr. R. Campbell (also an officer of the Hudson
Bay Company) in 1840, and. in 1850 he descended the river as far as tho
mouth of the Poreupine, naming the whole river thus traversed the
Pelly, and naming also the Lewes, White and Stewart rivers, as well
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as namerous smaller tributaries. Campbell’s nomenclature and his Connection of
. . . . .1 Yukonand

sketch of the river appear on Arrowsmith's map published in April, Kwikbpak.

1854, and Campbell practically established by his journey the identity

of his Pelly River.with the Kwikhpak of the Russiuns. The connec-

tion between the two is given by a sketch (shown in broken lines) on

the map just cited, on which also the mouth of the Tanana River

(under the name Mountain-men River) is shown, and other details

represented with reasonable accuracy., Tho sketch of the river below

the mouth of the Porcupine appears to have been due to the Hudson

Bay Company’s traders, who, before Campbell had communicated his

geographical information in London (in 1853), had already met the

Russian traders at the mouth of the Tanana. Much later, in 863,

I. 8. Lukeen, of the Russian Trading Company, ascended the river to

the Hudson Bay post, Fort Yukon, at the mouth of the Porcupine.*

The name Yukon does not appear at all on Arrowsmith’s map ofgfgfezggm

1854, that of the Pelly standing for the whole length of the fiverwmarps:
explored by Campbell, but since that date the term Yukon has
gradually become applied to the main river. The next map in order
of pablication in which original data are employed is, T believe, that
accompanying Mr. Whymper's paper of 1868, in the Journal of the
Royal Geographical Society,t which is also reproduced in his boolk,
Travels in Alaska and on the Yukon (1869).. Ilis general map gives
the namo Pelly for the whole river above the mouth of the Porcupine,
“ Kwich-Pak or Yukon,” for the lower part. -In his large-scale map, on
the same shect, tho river above the Porcupine is named the Yukon or
Pelly. Whymper refers to the river as the *“ Yukon (or Pelly) as it
has long been called on our maps.”’t In the United States Coast Sur-
vey map dated 1869§ the main river between the Porcupine and Lewes is
definitely named the Yukon; but in the map accompanying Raymond's
official report (1871) this naruc is again confined to the river below
the Porcupine, and the statement is made in the report (p. 21) that
from Lake Labarge to IFort Yukon the river is called the Liewes.

« By o singular oversight, Mr. W. H. Dall states in the first part of his work, Alaska and its
Resources 1870 (p.4), thet ** the identity of the Yukon [Pelly] River with the so-called Kwikh-
pak of the Hussinns” remnined to be established when the explorations of the Telegraph Survey
commenced on the river in 1863, while giving the oredit of this achievement to Lukeen on o sub-
sequent pago (p. 277). Raymond repeats this error in his Report of o Reconnoissance of the
Yukon River (1871). Mr. Dall's work above cited constitutes n voritablo mine of information on
the subjects of which it trents, and is frequently referred to in Lhe sequel. Where, therefore,-
ag in the above case, criticisms are offered, it is in no spirit of detraction.

t Vol. xxxviii.

t Op. cit., p. 223. .

§ In United States Coast Survey Report for 1867 the same nomenclature is ndopted, as it is
also in the wnap accompanying Mr. Dall’s Alaska (1870), in the Ethnological mup of Alnska by
the same author (1875), and in most later maps. These, however, do not embody ang origioal
data for Lhis region. -
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Much later, Lieut. Schwatka, in the maps accompanying the official

nomenclature. Teport of his explorations of 1883 und in other maps elsewherc pub-

True sources of

the Yukon.

lished, in defiance of the fact that the name of tho Lewes had a
published priority of thirly years, crased it completély, extending the
name Yukon so as to include under that designation the Liewes River.
This extension of the name Yukon appears to be justificd by Lieut,
Schwatka on the ground that the Lewes is tho larger branch at its con-
fluence with the Upper Pelly. As clsewhere stated, this is no doubt
true, but from what is now known of the Upper Peclly, that river is
almost cevtainly the longer, its sources are furthest removed from the
mouth of the Yukon and its course is more directly in continuation of
its main dircction than is the case with the Lewes., Granting, how-
ever, that the Lewes cxcelled in all theso particulars, it would still, I
believe, be unjustifiable to alter an old established name for the sole
purppse of giving to a river a single pame from its mouth to its source.
In any case it is incorrect to state that the Yukon (Lewes) rises in
Lake Lindeman, or streams flowing iuto it, as is done by Schwatka, for
by far the greater part of the water of the river enlers by the Taku
arm of Tagish Lalke.

With respect to the substitution of the name Yukon for that of
Pelly on the portion of the river betWeen the Porcupine and Lewes, it
is simply a question of well established priovity versus use. It is pos-
sibly a matter of small importance which shall be employed in future,
but no valid excuse can lLe offered for the attempt to substitute any
new name for that cither of the Lewes or Pelly abovo the site of old
Fort Selkirk.

From the point of view of the physical geographer, and apart from
the question of nomenclature, the position of the furthest source of the
great Yukon River i3, however, an intleresting subject of enquiry ;
though it may yet be some ycars before we are in possession of suffi-
cient information to settle this question definitely. It may be con-
fidenlly assumed that this point is to be found by following up cither
the Pelly or the Lewes from their confluence at the site of old Fort
Selkirk. Asalready stated, the Liewes there carries the greater volume
of water, but draining as it does a considerable length of the humid
Coast Ranges, which bear throughout the year great reserves of snow
and numerous glaciers, it does not compare on terms of cquality with
the Upper Pelly, which unwaters a region relatively dry. Whether
reckoned by size or distance from its mouth, the source of tho Lewes
must be placed at the head waters of the Hotilinqu River,* explored
by Byrnes, of the.Telegraph Survoy, in approximate latitude 59° 107,

® Tho Tes-lin-too occupies the main orographic valley above its confluence with the Lewes,
but is smaller than the Lewes, and besides doubles back on its course, as is shown on the map.
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longitude 132° 40°. - In regard o the Pelly, it is not yet absolutely
certain that the Pelly proper rises further from the common point at
Fort Selkirk than its great branches, the Macmillan and the Ross
rivers, but it is highly probable that it will be found to do so.

With the above facts premised, we may compare the respective dis- Comparison of
tnnces of assumed or probable sources of the Yukon as below, the > eres
distances being in cach case measured in a straight line from. the
common point at Fort Selkirlk : —

Fort Selkirk to summit of Chilkoot Pass, source according to

Schwatka (position fixed)........... ceees 2 224 miles.
" “ " to head of Hotalinqu River of Telegraph Survey

(position approximate). . 13 S
] “ “ Pelly Banks” (position ﬁ\ed) ............ 213 “
o o to head of Pelly Lakes (above “ Pelly Banks,”

according to Campbell's sketch).......... 276 ¢

The upper luke on the Pelly must be fed by a considerable stream
or streams, the addition of the length of which, if known, would add
considerably to the last of the above distances. '

T must confess to having been somewhat disappointed in the size of ize of the
the Pelly or Yukon whero we saw it below the confluence of the Lewes, "
The river isthere, when undivided by islands, about 1700 feet only in
width, with a maximum depth scarcely exceeding ten feet when at a
stage which may be considered as its approximate mean. It appeared
to me to be about equal in size and velocity to the Peace River at Dun-
vegan and Mv. Ogilvie, who is also familiar with the Peace, concurred
in this estimate. Below this place the river, of course, reccives & num- comparison
ber of important tributaries, but at any fair ly comparable point on' the fiaroekenzie
two rivers I believe that the Mackenzie must far exceed the Yukon in
volume. Numerical data on this point are unfortunately still almost
entirely wanting, but the comparison of the drainage-areas of the two
rivers, according to the latest available information, strongly bears out
the statement just made, that of the Yulcon being 330,912 square miles
as against 677,400 square miles in the case of the Mackenzie.* In other
words, the drainage area of the Mackenzie is more than double that
of the Yukon, while nothing is known to show that the mean annual
precipitation over the two ‘areas, as a whole, differs very greatly.
Exaggerated statements which have been made, to. the effect that the
Yukon discharges a volume of water approaching that of the Mississ-
ippi, appear to carry their own refutation in the fact that the basin
of the latter river has an area of no less than 1,226,000 square miles.

¢ Of the aren drnined by the Yukon, about 150 ,768 square miles are in Conadian, 180,144 squa.re
miles in United-States Territory. ’
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Some attempt was made by us to gage the flow of several of the
rivers in the Yukon basin, as more fully stated further on. The dis-
charge of the several rivers above the site of the old Fort Selkirk may
be roughly summarized as follows. The figures given in beavy type
are derived from measurements more or less approximate, the others
are based merely on comparisons made by eye and without any attempt
to crpss-section the streams. The scheme may, however, serve to give
a general idea of relative dimensions.  All the figures represent cubic
feet per second and refer to the latter part of the summer, when the
rivers may be assumed to be at their mean height. In common with
all the strcams of tho interior region these are highest in the early
summer and lowest toward the end of the winter.

Pelly River, at. “Pelly Banks”............ ceerieraens 4,898
Ross River, at mouth.......... Ceee e beeeeieseasaas 4,898
Macmillan River,at mouth...... cevveecieiesvicenen. 9,796%
Tes-lin-too,at mouth." .. .coovvvvurcunns S eeseransane 11,436
Lewis River, above confluence with last.......... ... . 18,664
Big Salmon.ceeveveerivnnes o e tenareee b ese menane 2,726
Total thus accountedfor.... .cvoevvvvuvevvann. 52,418
Pelly or Yukon at site of Fort Selkirk............... 66,955

Diflference from above total, not accounted for.. 14,537

By adding two-thirds of the water thus not accounted for to the
Pelly and one-third to the Lewes, to represent the flow of numerous

" smaller tr 1but'mes not cnumeraled, the discharge of these two rivers.

above Fort Selkirk will stand thus :—

LOWiS . etiesrrn snossacensvaaas Crecteees iisies saaans 37,672
5 | 29,283
Total A8 ADOVE. ¢ .s v vvvrevriere tavennrersmannns 66,955

® Thoe discharge of the Ross is taken as cqual to that of the Pelly at *‘ Pelly Banks,” that of
the Macmillan as equal to the combined watersof the Pelly and Ross.

1 For the purpose of comparison, the following extract from n table of various rivers, contained
in the General Report of the Minister of Public Works for the fiftecn years from 1867 to 1882, is
quoted :—

i i i er second.
NAMES of dArl;l.eil:mge Leinngth Dn;c‘ohurge in cubic feet D Hlo':l
) atles. miles. Water. Menn. Water.
Mississippi..-- ... ..| 1,226,000 4,400 447,200 |..... «....| 1,270,000
St. Lawrence......... 565,000 2,600 |.......... 900,000 |----cnvnee
GADEOS..evvevrvrennns 432,000 1,680 36,300 207,000 494,200
Nile..... PP 520,200 2,240 23,100 220, 000 ..........
Thames..-...ooo.vn.. 5,000 215 1330 |.ceienenns 7,900
Rhone.......cvevee. 38,000 560 7,000 21,000 204,000
Rhine.. v 88,000 700 13,400 33,700 164, 000
Ottawa (Grenvllle). .. 80,000 700 35,000 85,000 150, 1000
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’

Navigable Waters and Routes of Travel.

The numerous large and important rivers by which the Yukon dis- Kuvigable
trict and the adjacent northern portion of British Columbia is inter-"""™
sected, constitnte the principal routes of travel, and during the summer
months render inter-communication comparatively easy. The Stikine is
navigable by stern-wheel steamers for a distance of 138 miles, as more
fully stated in a subsequent part of this report, where also details respec-
ting the connecting trail to Dease Liake are given (pp. 46 B, 64 B). This
constitutes the travelled route to the Cassiar mining district, A trail
was, at one time, opened from Fraser Lake overland to Dease Lake by
which cattle were driven through, but of late no travel has occurred on
it (p. 89 B). The Dease River can scarcely be considered as navigable
for steameys, though constituting a fairly good boat route (p. 91 B).
The Upper Liard aed Frances rivers, above the mouth of the Dease, are
also passable for large boats, with occasional portages, but not so for
steamers (p. 102B8). The difficulties of the Lower Liard, however, are
such as to render it an undesirable route, even for boats, and scarcely
suitable as an avenue of trade between Cassiur and the Mackenzie.
Numerous tributary streams in this district may also be ascended by
boat or canoe for considerable distances, though with many interrup-
tions from rapids and bad water. .

Communication may easily be established by railway from the lr;tﬁs‘il;l;mum
mouth of the Stikine to the centre of the Cassiar district and beyond,
when this shall be called for, and it is probable also that this district
might, without difficulty, be connected by rail with the more southern
portions of British Columbia by one or more routes of which the main
outlines can already be indicated. Following the river-valleys, by a
route practicable for a railway, from Rothsay Point at the mouth of
the Stikine to the mouth of the Dease, the distance is found to be 330
miles. Thence to Fort Simpson on the Mackenzie, is a further distance
of 390 miles, making the total distance by this route, from the Pacific
to the navigable waters of the Mackenzie about 720 miles only.

Lictle is yet known of the Taku River, but the Indians ascend it in Toku Riverand
canoes to a point at a distance of about cighty miles from the head of'f*'®
Taku Inlet, and Indian trails lead south-eastward from this vicinity to
the Tahl-tan, eastward to Tes-lin Lake and north-eastward to the lakes
near the head of the Lewes. From what has been ascertained of these,
it is probable that it would not be difficult to construct a trail suitable
for pack-animals, if not a waggon road, from the vicinity of the head
of navigation on the Stikine to these lakes conmecting with the
navigable waters of the Lewes.
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The rivers draining the Upper Yukon basin, have in gencral lower
grades, and afford better navigable water than thosc-above referred to,
and are in consequence likely to prove of greater importance in con-
nection with the gxploration and development of the country. The
distance to which they may be respectively ascended by boat or canoe,
has as yet been determined in only u few casee.

It may, however, be stated that the Yukon is continuously navigable
for small steameors from its mouth, on Behring Sea and following the
Lewes branch, to Miles Cafion. Thence, after an interruption of about
three miles, to the head of Bennett Liake and to an additional consider-
able—though not preciscly determined distance—by the waters ex-
tending south-castward from Tagish Lake (p. 165 B). The Tes-lin-too is
probably navigablo for stern-wheel steamers for a hundred and fifty
miles or more from its mouth, (p. 154 B) while the Tahk-heena and Big
Salmon rivers may probably both be ascended by stecamers of the
same class for sonre distance. From the site of old Fort Selkirk,
again, the Pelly might be navigated by small steamers of good power to
within about fifty miles of the site of old Fort Pelly Baunks, (p. 133 B)
and the Macmillan beanch isalso navigable for a cobsiderable, though
not ascertained distance (p. 129 B). The same may be said of the
Stewart River, but White River is, so far as known, very swift and
shoal.

The total length of the waters which may be utilized for navigation
by light stern-wheel steamers on the main river and its branches to the
east of the 141st meridian or Alaskan boundary, measured in straight
lengths of fifty miles, is therefore at least 1000 miles, and following
the sinuosities of the various streams would be very much greater.
This does not include the Porcupine River, and with the exception of
the single break above referred to on the Lewes, forms a connected
system, all parts of which lie to the cast of the above meridian. Iftho
upper portion of these rivers, above the first obstacles to such naviga-
tion, were included, the total here given would doubtless be greatly

- added to.

Means of access

to Yukon
District.

At the present moment but three routes of access to the Yukon dis-
trict are employed. (1). That of the portage by the Chilkoot Pass

" from the head of Lynn Canal to the navigable waters of the Lewecs.

(2). That from Pecl River, near its confluence with the Mackenzic by
portage to La Pierre’s House on a braoch of the Porcupine, (3). That
from Behring Sea by tho main river. The first is that almost exclu-
sively used by the miners, the second is employed only by the Hudson
Bay Company, and the last is that of the Aluskan traders.

There are now threo small stern-wheel steamers on the lower river,
which ascend each year as far as tho trading post at Forty-mile Creck,
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bringing the greater part of the goods used in {rade with the Indians
and for the supply of miners. It is not possible, however, for miners to
reach the scene of their operations by this route in time to 'make a
season’s work, and the chances of reaching or leaving the Yulon mouth
are few and precarious. Particulars relating to the Chilkoot Pass and
Lewes River will be found on pages 173 B, 174 . The character of the
pass is such that it would scarcely bo possible to construct a useful trail
across it for pack-animals, but the White Pass appears to offer a better
opportunity for making a trail or road which, if constructed, would
render the enlire region mach more casy of access. Another route,
also leading from the head of Liynn Canal to navigable water connecct-
ing with the Lewes, is that by the Chilkat Pass. This was formerly
much employed by the Tndians, but entails 2 much longer land carriage,
one which is said to occupy the Indians for twelve days when carry-
ing packs, as against two days of packing by the Chilkoot Pass. .

The Indians inhabiting the region to the south and cast of the site of Indian routes.
old Fort Sclkirk are poor boatmen and follow the various rivers in the
coursc of their periodic journcys to a very limited extent. Most of
their travelled routes appear, indeed, to run nearly at right-angles to
ihe direction of drainage, the rivers being crossed in summer on rafts,
the remains of which may frequently be observed, In travelling thus
they carry their entive small camping outfit on their baclks.

Climate, Agriculture and Flora. ‘

While the available information as to the climate of the northern General
portion of British Columbia and the Yukon district is, necessarily as S ragacr of
yet very imperfect, its general features are sufficiently obvious, repeat-
ing us they do those met with in the similavly circamstanced region to
the south, with such modification as is produced by their higher lati-
tude. The coast and coastward slopes of tho Coast Ranges constitute
a belt of excessive humidity and great precipitation, with somewhat
equable temperatures, while the interior region to the castward of these
ranges is relatively dry, with a temperature of cxtremes.* In the
interior, however, the climate is largely influcnced by the altitude of
each particular district, and in consequence of the general lowering of
the country beyond the 60th parallel (constituting tho north line of
British Columbia), it is certain that the climatic conditions are there »
much more favorable than in the Cassiar district.

The mean annual temperature of the coast region is consxdembly Regions of

d light
higher than that of the interior; yet, in consequence of the gleqtr:ﬂ:vaﬁn e

* A mean of the total annual precipitalion for Fort Tongnss, Wrangell and Sitkn gives o
gcueral meen for the coast of 8681 inches.
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depth of the snow-fall and persistently clouded character of the skies,
the Coast Ranges are found to support nunicrous and massive glaciers,
while these are almost or altogether absent in the Cassiar Mountains,
in the mountains about Frances Lalke and in the other ranges seen by
us in the interior. The heavy accumulation of snow upon the Coast
Mountains and in their valleys, retards the progress of spring, as is very
clearly evidenced on- the Stikine, and explained more fully clsewhere.
(p- 58 B). The depth of snow in winter continues to be inconsiderable
or moderate, at least ,as far down the Pclly (Yukon) as the mouth of
Stewart River and Forty-mile Creek, while at Nulato, on the lower
river and in a similar latitude, but 500 miles further west, the depth
of snow from April to November is said to average cight feet and often
to reach twelve fecet.* Mr, Dall also writes: ¢ The valley of the
Lower Yukon is somewhat foggy in the latter part of summer; but as.
we ascend the river the climate improves, and the short season at Fort
Yukon is dry, but pleasant, only varied by an ‘occasional shower.”
Relatively to the country of the Upper Yukon basin, the advent of
spring is much rctarded in the country to the west, and it is stated
that on the river below Nulatto alder buds were found just opening
and tender leaves beginning to appear on the 4th of June. These and
other facts seem to show conclusively, that in the absence of a con-
tinuous mountain barrier in that region, the humid winds of the Pacific
are enabled to push castward a long way up the Yukon valley, carry-
ing with them the belt of heavy snow-fall, which ceases to be conter-
minous with the Coast Mountains, as it is to the south-eastward.

As in the more southern parts of British Columbia, the dryest coun-
try is found to occur in a belt bordering the eastern orv lee side of the
Coast Ranges, and this phenomenon recurs, though in a less marked
degree, in conncction with each of the well-defined mountain ranges of
the interior. Thus a region of greater humidity is found near Dease
Lake, on the western side of the Cassiar Mountains, with a dry belt on
the east side of the rango; while humid conditions, with rccurrent
showers in summer, characterize the district in the vicinity of Frances
and Finlayson lakes. TFurther illustrations of this fact, with other
climatic observations, will be found in the body of this report and in
Appendix VI '

A noteworthy circurastance in conmection with the Stikine valley,

,the passes leading from the hcad of Lynn Canal, and doubtless in all
the low gaps in the Coast Ranges, is the change in directionas between:
the summer and winter winds. During the summer strong winds
blowing up these valleys inland, are of very frequent occurrence and
they commonly freshen in the afternoon and die away toward night. In

® Alaska and its Resources. W. H. Dall, 1870, p. 437,
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the winter months the conditions are precisely reversed, the strongest
winds blowing scaward. Thesummer winds are doubtless homologous
with the sea breezes observed in many other regions, while the direc-
tion of the winter winds probably depends on the existence of a per-
sistent anti-cyclonic area in the interior during that season. i
The temperature of Wrangell, just oft the mouth of the Stikine, may Temperatures
. . . of const and
probably be taken as fairly reprosentative of that of the coast in these interior.
latitudes, TFor the interior region, here particularly treated of, we are
unfortunately without a series of thermometer readings extending even
over a single year, but some idea of its climate may be formed from
that of Fort Yukon, which is, however, situated far to the north, almost
exactly on the Arctic circle. The mean scasonal temperatures for these
two stations may be compared as below . *—

-

Wrangell. Fort Yukon.
Spring .....oo i i, 40.4 14.6
SumMmMer . ..vovveee cannn. 571 56.7
Autumn ..o iiiiiien e, 43.0 17.4
Winter «ceeveie vennennnn. 28.3 —23.8
Year ....ooiiiiiriieiaans 42.2 16.8

!

In the central provinces of -European Russia the thermometer comparison

descends to —22° and —31°, and occasionally even to —54°, in the with Ruesia,
winter months, but rises at times to 104° and even to 109° in summer.
The rain-fall is small, varying from sixtecn to twenty-cight inches,
the maximum precipitation taking place during the summer mounths,
and not, as in western Europe, in tho winter, while the months of
advanced spring are warmer than the corresponding months of
autumn.f So far as our information goes, the above statement might
almost be adopted as characterizing the climate of the southern half of
the Yukon district.

At Telcgraph Creek and in its vicinity on the Stikine, to the east of Crops ana
the Coast Ranges (lat. 58°), wheat, barley and potatoes are successfully **“vetor
grown with the aid of irrigation. Their cultivation has so far been
attempted on a limited scale only, on account of the want of any mar-
ket, and wheat has been grown only experimentally, as it cannot, like
barley, be employed for feeding pack-animals. None of these crops
can bo successfully grown or ripened on the coastward side of the
mountains. At Fort Yukon (situated, as above noted, on the Arctic
circle) Mr, Dall states he was informed .thut barley had once or
twice been tried in small patches and had succcoded in maturing the
grain, though the straw was very short.! A few cattle were also

* From tho United-States Coast Pilot, Alnska, Part I, 1883, p. 269.
+ Encyclopedia Britannica, vol. xxi, p. 67.
* 1 Op. cit., p. 441, :
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kept here at one time, when the post was in the possession of the.
Hudson Bay Company. Petroff, in his Census Report on Alaska,
endeavors to discredit Dall’s statement as to tho growth of barley at
this nortbern point, but I am fortunately in possession of independent
evidence as to ils accuracy, the late Mr. James Anderson, of the Hud-
son Bay Company, having noted in an official report on the district that
both potatocs and barley have.been grown at the fort.

Taking into consideration all the facts which I have been able to
obtain, as well as those to be derived from an examination of the
natural flora of the country, and the observed advance of vegetation,
which, in the absence of actual experiments, are capable of affording

valuable data, I feel no hesitation in stating my belief that such hardy

crops as barley, rye, turnips and flax can be successfully cultivated in
the Yukon district as far north as the former position of Fort Selkirk,
near the 63rd paralicl, or in other words about 1000 miles north of
Victoria. Taken in conjunction with the physical features' of the

-region, this means, that chiefly within the drainage arca of the Yukon,

and for the most part to the north of the 60th parallel, there exists an
arca of about 60,000 square miles, of which a large proportion may,
and doubtless in the future will—be ulilized for the cultivation of such
crops, and in which cattle and horses might be maintained in sufficient
number for local purposes, without undue labor, as excellent summer
grazing is generally to be found along the river-valleys and natural
hay-meadows arc frequent. I do not maintain that the country is
suitable for immediate occupation by a large, sclf>supporting agricul-
tural community, but hold that agriculture may before many years
be successfully prosccuted, in conjunction with the natural develop-

-ment of the other resources of this great country, of which by far the

most valuable portion lies to the cast of the line of the Alaskan
boundary.

A mote on the distribution of the various species of trees and on that
of some of the herbaceous plants forms a scparate section of this report
(Appendix I), while in Appendix ITI[, Prof. Macoun gives a list of the
plants collected. '

Remarks on the quantity and quality of timber along the various
routes arc given under the local headings. It may suffice here to state,
in this connection, that the country is generally wooded,* and that in
all portions of it, in valleys and on low lands, there is an abundance of
white spruce, of fair to good quality, well suited for purposes of con-
struction. The other species of trees present arc of inferior economic
Importance.

+ No arens of tundra or frozen morass, such as are stated to be characteristic of the country
of the Lower Yukon, were found in Uhie region here reported on.
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Fauna.

The fauna of the region traversed by us, does not differ notably from Larger animals
that of other parts of the northern country which are already mod-
erately well known. I'here are, no doubt, many interesting points yet
to be determined in respect to distribution, but our opportunities for
obtaining information of this kind were wery limited. The smaller
black-tailed deer (Cariacus Columbianus) occurs on the islands of the
southern portion of Alaska and the adjacent mainland coast, but is
nowhere found on tho inland side of the Coast Ranges. The mountain
goat is moderately abundant in the Coast Ranges, and is also found in
the mountainous inland regions, probably throughout. The big-horn
or mountain sheep occurs, together with the last-mentioned animal,
on the mountains about the head of the Lewes and other parts of the
inland spurs of the Const Ranges, but does not inhabit the scaward
portions of theso ranges, It is also found generully in the mountains
of the interior, including the Rocky Mountains,

The- moose is more or less abundant throughout the entire inland
region, and together with the caribou, which is similarly ubiquitous,
constitutes a great part of the food of the Indians. We found the
moose particularly plentiful along the Upper Liard River, and it is
stated that the country drained by the White River is noted among the
Indians as a moose and’ beaver region. The caribou is everywhere
common, but is scarcely seen in the valleys or lower country during
tho summer, when it ranges overethe high, alpine moors and open
slopes of the mountains.

The black and grizzly bears roam over the entire region and are
ofien secn along the banks of the rivers in the latter part of the sum-
mer when dead or dying salmon are to be obiained with easc. Wolves
are not particularly abundant, but the cross-, black- and silver-fox are.
more than usually common.

The smaller fur-bearing animals, being similar to those found Sﬁﬁ!};rrmg
generally in the: northern parts of the continent, do not requireanimals.
separate enumecration. The entire Upper Yukon basin, howcvel
yiolds furs of exceptionally high grade. Some notes as to the quantlty
of furs annually obtained from tho region will be found in asubsequent
paragraph (p. 28 B).

Among a few skins brought back by us, is.that of a mouse which
D:. C. H Merriam has found to be a new species, and has dcscubed
under the name of Evotomys Dawsoni.*

The salmon ascend the Lewes River as far as the lower end of Lake aimon.
Marsh, where they were seen in considerable numbers early in Sep-

® American Naturalist, July, 1888.
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tember. They also, according to the Indians, run almost to ihe head-
waters of the streams tributary to the Lewes on the east side. Salmon
also run up the Pelly for a considerable distance above the mouth of the
Liewes, but their precise limit on this river was not ascertained. The
lakes and rivers generally throughout the country are well supplied
with fish, and a small party on any of the larger lakes would run little
risk of starvation during th e winter, if provided witb a couple of good
gill-nets and able to devote themselves to laying in a stock of fish in
the late autumn,

As might be anticipated from the interlocking of streams tri-
butary to the Mackenzie and Yukon in this region, the fishes in
both drainage-areas appear to be identical, so far as I was able to
observe, with the exception of the salmon, which is, of course, confined
to the Yukon tributaries. The principal fishes noticed are white-fish
(Coregonus Nelsont), lake trout (Salvelinus Namaycush), grayling (Thy-
mallus signifer), pike (Esox lucius), and sucker (Catostomus catostomus).
The names above given areon the authority of Dr. T, H. Bean, of the
U. 8. Commission of Fish and Fisheries, who has very obligingly
examined for me the photographs of fishes which were taken. No
photograph, unfortunately, was obtained of the salmon seen on the
Lewis, etc., but Dr. Bean informs me, from my description of its size,
that he has little doubt it was the king salmoun, Oncorhynchus chuicha.

Appendix 1V includes a list by Mr. James Fletcher, F.RS.C., of the
species of insects collected

Mining and Minerals.

Mining has so far been confined within the Cassiar district and in
the Upper Yukon basin to the working of gold placers, and in the
latter, almost entirely to river-bar mining, the inception of which
indeed dates only from 1880. Particulars with reference to the rich
creeks of Cassiar will be found on page 83 B, and facts relating to the
rivers tributary to the Yukon on page 181 B. Almost all the large streams
which have been prospected in the Yukon basin have been found to
yield placer gold in greater or less quantity and the aggregate length
of the rivers thus already proved to afford gold is very great, but little
has been done toward the examination of their innumerable smaller
feeders. Similar river-bar mining on the Stikine and Liard rivers
proceeded the discovery of the smaller creeks in which the richer de-
posits of “heavy ' gold were obtained, and a few miles in length each
of Dease, Thibert and MeDameo creeks produced the greater portion of
the $2,000,000 worth of gold credited to Cassiar in 1874 and 1875.
Discoveries similar to these may be expected to occur at any time in
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the Yukon district, the generally auriferous area of which already

proved is very much greater than that of Cassiar. Scarcely anything Metalliferous
has been done as yct even in the Cassiar district toward the search 7™

for or proving of metalliferous veins, and practically nothing in the

Yukon district, but there can be no reasonable doubt that such deposits

exist.* The present activity in mining enterprise in the southern

part of British Columbia will, before long, spread to this northern

region also, and then, if not before, its valuable character as a portion

of the metalliferous belt of tho continent will be realized.

The Yukon district with the northern part of British Columbia, mea- Importance of
.sured from the vicinity of Dease Lake to the intersection of the Pelly beft | rerous
(Yukon) with the 141st meridian comprises a length of over 500 miles of
the Cordillera belt of the west, which, wherever it has been examined,
has been found rich in minerals and particularly in the deposits of the
precious metals. The width of this particular part of the Cordillera
belt is alro great, as it appears, so far as our explorations have gone, to
extend from the coast to the eastern ranges of the Rocky Mountainsin
the vicinity of the Mackenzie River. This portion of the Cordillera’
region, together with that of the more southean part of British
Columbia, gives an aggregate length of between 1200 and 1300 miles,
almost exactly equal to the length of the same metalliferous belt con-
tained by the United States, and in all probability susceptible of an
eventual mining development equally great.

In the northern districts here reported on, it is true that the winter pearings of
climate i8 2 severe one, rendering the working season for ordinaryﬂ}ﬂ'{,‘,t°“
placer-mines short and likely also to present some special difficulties
in the way of * quartz mining."” There is, however, on the other hand
an abundance of wood and water, matters of great importance in
connection with mining, and means of communication once provided,
mining operations should be carried on here at less cost than in dry
and woodless regions such as are great portions of Arizona.

Statistics of the former and present gold production of Cassiar are Statisticsof
given in connection with that district, on page 82 B. It is difficult® "
if not impossible to arrive at even an approximate statement of the
total amount of gold which has been so far afforded by the Yukon
district, but from such enquiry as I was able to make in 1887, T
estimated the value of gold obtained in that year at a minimum of
$60,000; the number of men engaged in mining at 250.

A specimen of asbestus (chrysotile) being part of a small vein of Asbestus.
that material about half an inch in thickness, has been brought from

® A speciman of galenn obtained from McDame' Creek, Caesiar, was found to contain 75
ounces of silver to the ton (see p. 86 n) and of seven specimens of vein stuff collected by us on the
Upper Pelly and Lewee, five proved to contain distinct traces of gold on assay.
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" the Stewart River, and the occurrence of serpentine in large mass else-

Platinum.

Exportsof furs.

where, tends to show that workable asbestus deposits may yet be found
in the region.

Platinum is found in small quantities along all or nearly all the
tributaries of tho Yukon, in association with the gold. It has also
been observed in the Cassiar district.

Fur Trade.

Gold and furs are at present the only articles of value derived from
the great region here referred to as the Yukon district. It is im-
possible to sccure accurate information as to the valuc of furs annually
obtained, but sufficient is known to show that it must be very consider-
able. Petroff, in his report, states that the total annual valucofthe furs
shipped by the Yukon probably docs not exceed $75,000, % and it is
known that a great, if not the greater, portion of this total is derived
from the region lying cast of the 141st meridian. Dall states, that at
the date of his visit (1867), the valuo of furs annually obtained at Fort
Yukon, then maintained by the Hudson Bay Company, was notless than
$50,000. Captain Raymond notes that the total number of skins
collected in 1869, at this place, was stated «t 10,000, but adds that
he believes this estimate to be excessive.t Practically the whole of these
may be regarded as having'been brought by Indians from the region
cast of the Alaskan line. An approximate estimate of the furs derived
from Canuadian territory and taken down the Yulon, obtained from
Mr. Frangois Mercier, who spent muany ycars trading on the river,
places the annual value at about $27,000. The annual cateh is made
up, according to the same authority, about as follows : —

Beaver.eoeee cveveennenvennn 1200 1o 1500 skins.
Cross fOX eveveir verevonnas vnnenn s 100 «
Black foX eee cuvensrinnancanscnnnns 100 “
Red foxX .-vvvvvevriianienevanaena.. 300 ¢
Bear cove civtenciinrrer e anneinas 300
Marten...oovveviencenevnnnne cnenns 4000
Otter.cve e trre vavens Ceerer e 200 ¢
MinK «cvrin i iiiies cieei i i 2000 ¢
Lynx ..vvtvnnnn e e aiiee e, 6oo
Wolverine. ....cooe ceveoneane cunnn. 150
Wolf ......... ... e e 100 ¢
9350 ¢

® Report on the Population Industries and Resources of Alaska, p. 5, U. S. 10th Census, vol.
viii.

t Op. eit. p. 115,
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In addition, however, to the furs taken from the Yukon district by Routes of
this route, the Hudson Bay Company obtains a large quantity of sking ©<Port of furs.
from their posts on the Porcupine, which reach the market by the
Mackenzie River route. A certain number of skins derived from the
country north of British Columbia is, further, annually traded at the
littlo post at the mouth of Dease River, and taken out by the Stikine.

A considerable quantity of furs also each ycar finds its way by the
Chilkoot and Chilkat passes to the head of Lynn Canal, and some arc
brought down by the Taku River to the coast, though the greater part

of these last is probably derived from the north-western corner of the
province of British Columbia. Information obtained on the spol indi-
cates that the value of the furs reaching Liynn Canal from the interior

is from $12,000 to $15,000 annnally.

Economic Importance of the Region.

Without including the northern part of British Columbia, respecting voueof the
which more has already becn made known, but restricting ourselves to Yukon district.
the great area of 192,000 square miles situated to the north of the 60th
parallel and west of the Rocky Mountains, which I have referred to as
the Yukon district, it may be said that the information now obtained®
is sufficient to warrant a confident belief in its great value. Very
much yet remains to be lcarned respecting it, but it is known to be
rich in furs, well supplied with timber, and it is traversed by a great
length of navigable rivers. It is already yielding a considerable
yearly product in gold, and presents every indication of a country rich
as well in other metals, and including deposits of coal. In its southern
portion, situated between the 60th and 65th degrees of latitude, is
comprised an arca of probably not less than 30,000 square miles,
suitable for eventual agricultural occupation, and presenting none of
the characters of a sub-Arctic region, which have, in advance of ity
exploration, been attributed to it by some writers. In each of these
particulars and in climate it is greatly superior to the corresponding
inland portion of the territory of Alaska. It may, in fact, be affirmed
with little room for doubt, that the region here spoken of as the
Yukon district surpasses in wmaterial resources the wholo remaining
northern interior portion of the continent between the samo parallels
of latitude.

The winter climate of the wholo of this great region is known to be Isothermal
a severe one, and its northern extremity lies within the Arctic circle, l."es'
but it must bo remembered that the climatic conditions on the western
and eastern sides of the continent are by no means comparable, and
that the isothermal lines, representing the mean annual temperature,
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trend not wostward but north-westward from the Manitoba region.
The lines, in particular, which would represent the mean summer tem-
perature would assume, in the far north-west, a proximate parallelism
with the Pacific coast, instead of tending to follow lines of latitude. It
is necdless here to recapitulate the well known causes which produce
this remarkable difference in climate, but the lines as already approxi-
mately drawn upen the maps, represent in a generalized form the
aggregate of influencos which, working together, produce at the site
of old Fort Selkirk on the 63rd parallel of latitude in the Upper
Yukon basin, an attractive landscape, decked with well-grown forests and
with intervening slopos of smiling meadow, while in the same latitude
in Hudson Strait we find. even at midsummer, merely a barren waste
of rocks and ice. )

To instance a region which roproduces the general conditions of the
Yukon district and adjacent northern portions of British Columbia, we
must turn to the inland provincoes of Russia, to which allusion has
already been made in connection with climatic features. (p. 23 B.) The
province of Vologda,in European Russia, appears to offer the nearest par-
allel, It iscircumstanced relatively to the western shores of Europe, as
is this district to the westcrn shores of the North American coptinent.
JIts area is 155,498 square miles, situated between the 58th and 65th
degreos of latitude. The climato in both cases is a continental one, in
which severe winters alternate with warm summers, and the actual
degrees of cold and heat, so far as our information goes, are not dis-
imilar. There is no very heavy rainfall in either region, such as we
find near the western coasts bordering on the Atlantic and on the
Pacific respectively. The agricultural products from the province of
Vologda are oats, rye, barley, hemp, flax and pulse. The mineral
products comprise salt, copper, iron and marble, but thc precious
metalsdo not appear to be important, as in the Yukon district. Horses
and cattle are reared, and the skins of various wild animals, as well as
pitch and turpentine, are among the exports. The population of the
province is stated at 1,161,000.

While the Yukon district and the northern portion of British Colum-
bia are at present far beyond the limits of ordinary settlement, we
may be prepared at any time to hecar of the discovery of important
mineral deposits, which will afford the necessary impetus, and may
result, in the course of a few years, in the introduction of a consider-
able population into even its most distant fastnesses. To-day it may
well be characterized by the term which has been employed in connec-
tion with the Mackenzie basin, a portion of ‘“ Canada’s Great Reserve.”
It appears meanwhile eminently desirable that we should encourage
and facilitate, in so far as may be possible, the efforts of the miners
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and others who constitute our true pioneers in the region, and to
whom, in conjunction with the fur companies and traders, the peaceful
conquest of the whole of our Great West has been due. In the future,
there is every reason to look forward to the time when this country.
will support a large and hardy population, attached to the soil and
making the utmost of its resources. '

GENERAL GEOLOGY.

In 2 reconnaissance carried out along a single line, in which pigcuttiesor
the greater part of one's time is necessarily occupied in overcoming the feld:
the difliculties of the route and in securing the necessary geographi-
cal data, it is difficult to obtain any very complete knowledge of a
region geologically complicated. In the present case this difficulty is
increased by the circumstanco that the geology of the corresponding
portion of the Cordillera belt in the southern part of British Columbia,
is as yet very imperfectly understood, though considerable attention
has been devoted to it; while with respect to the older rocks of the
analogous region in the western part of the United States very little
published information of a systematic kind is available.

Speaking broadly, however, and with reference to the general fea- geperal
tures of the region, the rock-serics represented are evidently similar to Suierity
those found in the southern portion of British Columbia between the Columbis-
Rocky Mountains and the coast, and an important gencral result of
the work here reported on, is the further demonstration of the great
constancy in lithological characters of the soveral formations, when
followed in the direction of the main north-west and south-east axes
of uplift—a constancy which contrasts markedly with the diversity
found when comparisons are made as between localities situated at
right angles to this direction.

The Coast Ranges, where traversed by the valley of the Stikine, and Roeks of the
again where crossed still further north by the Chilkoot Pass, are found Coost Ranees.
to consist, for the most part, of granite and granitoid rocks, almost
invariably of gray colour and frequently rich in hornblende. With -
these are occasionally included stratified or stratiform masses of mica-
and hornblende-schists, and both these and the granites are frequently
traversed by pegmatite voins, diabase dykes and intrusive masses of
coarse diorite. The schistose portions of these ranges may possibly
represent the still recognisable remnants of rocks of Archzan age, or
may be merely portions of much newer series which have suffered
extreme alteration.

No demonstration of the date of the origin of the granitic rocks of
the Coast Ranges was obtained in this region, but there is every reason
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to believe that it is comparalively recent, and due to a time lying be-
tween the Triassic and the Cretaceous, as has been found to bo the case
with their continuation to the south, near the northern part of Van-

“couver Island. *

The avgillites of Wrangell, together with those met with near Juneau,
and at Sitka, on the Alaskan coast, and also in various places along the
east side of Lynn Canal, together with the altered voleanic rocks
found in association with these on Lynn Canal and elsewhere (examined
by me particularly in the vicinity of Seduction Point), closely rosemble
rocks of the same class composing the Vancouver group of the Queen
Charlotte and Vancouver Islands. Though no fossils were obtained at
these northern localities, the rocks may, like those just referred to, be
provisionally classed as Triassic, with the reservation, (as made in the
caso of the similar scries of the Queen Charlotte and Vancouver
Islands), that Palicozoic strata may also be represented.

The width of the belt of granitoid rocks composing the'Coast Ranges is,
on the Stikine, about sixty-five miles, measured from their sea-border in-
land at rightangles to the main direction of the mountaine, It is some-
what less in the latitude-of the Chilkoot Pass, but may be assumed to
occupy a border of the mainland about fifty miles in width along the
whole of this part of the coast. Broadly viewed, however, the coast
archipelago in reality represents a partly submerged margin of the
Coast Ranges, and granitic rocks are largely represented in it also.
The cexamination of these two, northern cross-sections of the Coast
Ranges, serves, with observations previously made, to demonstrate the
practical identity in geological characler of this great orographic
axis, from the vicinity of the I'raser River to the 60th parallel of
north latitude—a length, in all, of about 900 miles.

Last and north-east of the Coast Ranges, the interior region traversed
is, for tho most part, floored by Palwozoic rocks of very varied appear-
ance, and probably referable to several of the main sub-divisions of
the geological scale. In so far as the information obtained in theregion

‘here in question enubles conclusions on the subject to be formed, the

lowest part of the rocks, (1) consists of greenish and grey schists,
gencrally felspathic or hornblendie, but often quartzose and including
distinctly micaccous and talcose schists, with some bands of limestone;
thelithologieal character of this sub-division being exceedingly varied.
Apparently overlying these are, (2) grey and blackish, often lustrous
and somctimes more or less micaccous cale-schists and quartzites, in-
cluding beds of limestone of moderate thickness, which arc often more
or less dolomitic. Thesec arc associated with, or pass up into, (3) black

* See Annual Repori Geol. Surv. Can., 1886,
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argillites or argillite-schists, also. containing thin beds of limestone,
which, at one locality on the Dease, have afforded a small number of
graptolites of Cambro-Silurian age (see p. 99 B). Next above these is a
.series (4) consisting chiefly of massive limestones, generally of grey or
blue-grey colour where unaltered, but often locally changed into white
or variegated crystalline marbles. These are closely associated with
quartzites which usually show the peculiar fine grained cherty character
of those of the typical Ciche Creek series on the Fraser and Thompson
rivers., The thickness of this sub-division cannot (any more than that
of those previously mentioned) be stated with precision, but that of
the limestones alonc must -be several thousand feet in some places.
On the Decase, on the Frances, and again on Tagish Lake fossils Oleusuhne
Carboniferous age, including move particularly a species of Fusulina, {mestones
have been detected in some beds of this limestone series, probably
belonging to its upper portion. Forms of the genus Fusulina are
characteristic in certain zones of the Carboniferous limestone in Cali-
fornia. They have been found by the writer in a number of places in
British Columbia, which, with the discoveries here reported on, occur
at intervals along a belt of country to the north-cast of the Coast
Ranges for a distance of over 800 miles. The limestone last-mentioned
appears to be conformably followed or even in part interbedded with (5)
a great mass of more or less evidently stratified rocks of volcanic origin,
comprising amygdaloids, agglomerates, and other more massive ma-
terials which apparently represent old lava-flows. All these are highly
altered, so much so that in some cases their original physical character
is scarcely demonstrable, while they have suffered changes also in con-
stitution, having been converted for the most part into diabases.

Anulovy with the southern portions of British Columbia which IAllL:I:flo
have examined, leads me to believe that the greater part of these materials,
voleanic materials are also to be classed as of Carboniferous age, but it
is quite probable that here, as to the south, they comprise as well rocks
of similar appcarance which are of Triassic age, but which we are at
present unable to separate from them. This is further rendered
probable by the occurrence in certain black argillites at Glenora, on
the Stikine, of Triassic fossils (p. 56 B) and by the discovery by M.
McConnell of fossils of this age on the Lower Liard River, some dis-
tance to the east of the region covered by this report, *

No unconformity has been proved to occur throughout the whole of Relations of the
the above Pal®ozoic series, but the examinations made were scarcely rock series.
of a sufficiently detailed nature for the detection of any stratigr aphical
break unless of a very obvious character. Respecting the first-
mentioned of the above sub-divisions, I feel some doubt as to whether

¢ Sce Summary Re;g)rt of the Operations of the Geological Survey for 1887, p, 11.
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it really constitutes a lower member of the series or whether it may re-
present some of the other mombers—-particularly the rocks of voleanic
origin—in a highly altered state, as seems, from late observations, to be
the case with rocks of similar appearance insouthern British Columbia.
The proximity of the rocks classed under the first sub-division to
certain granitic axes is equally explicable on either hypothesis. It must
also be added that there appears to bo a recurrence of rock materials
originally volcanic in greater or less force in several parts of tho series,
and that important beds of serpontine occur at one or more
horizons. . :

For the purpose of assisting future more complete enquiry, and in
view of the tentative character of the classification here offered, the
more important details observed are noted on the face of the map
accompanying this report, for which it would be premature to attempt
a geological colouring.

The preponderantly Palwcozoic floor of the region east of tho granites
of the Coast Rangos, is broken through on two main lines by granitic
axes. The first of these is cut across by the Dease River, a short dis-
tance below Dease Lake, and was again met with—over 300 miles north-
westward—on the Pelly ncar tho mouth of the Macmillan, Though re-
ferred to as a single granitic axis, this uplift probably consists rather of
a series of alternating and more or less irregularly shaped granitic
masses, which, however, prescrve a general alignment, There are on the
Upper Pelly in fact three separate granitic ridges in place of the eingle
one met with on the Dease.  In close association with these granites are
some gneissic rocks and holocrystalline mica- and hornblende-schists,
which have not becn referred to in previous paragrapbs as they are
regarded as probably Avchwman, rather than as representing higbly
altered Palwozoic rocks. A small tongue of granite occurs on the Lewes
a few miles above the mouth of the Little Salmon, which may be con_
nected with the south-western side of this granitic axis, but with this ex.
ception it§ continuity between the Dease and Pelly is indicated merely
by the statement of Mr. J. McCormick that granites and mica-schists
oceur on tbe south-west side of Quiet Lake and near the Big Salmon
River, below that lake. Its further extension in a north-westerly
bearing is, however, proved by the occurrence of a great preponder-
ance of rocks of the samec character in the collection made,by Mr.
Ogilvie* on the lower Pelly or Yukon, between the mouth of the Lewes
and Forty-mile Creek.

On comparing the position of this irregular granitic axis and its
surrounding altered rocks (in part referable to several of the Palxozoic
sub-divié_ions previously described) with that of the richer deposits of

® Sent out by him in ¢harge of the latest party of winers in tho autumn of 1887.
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placer gold so far discovered and worked, it will be found that they
are closely associated. The chief placers and river-bars are, in fact,
scattered along this line or belt, and extend, like it, all the way from
Dease Lake and McDame Creek to Forty-mile Creek. Evidence was
moreover found on the Pelly, to show that the development of quartz
veins in the Pal®ozoic rocks had occurred contemporaneously with the
upheaval of the granites, and probably by somo action superinduced
by the granite masses themsclves while still in a formative condition.
While cutting the stratified rocks, the quartz-veins seldom or never cut
the granite masses in this district. These observations should afford
an important clue to the further search’ for auriferous ground, as well
as for the lodes from which the placer gold has itself been derived.

Of the second granitic axis of the interior region very little is yet Granites of
known, but it is probsable that it is still less regular in character than %ﬁ‘.’,,}:‘“
the last. It occurs in the mountainous region to the east of Frances
Lako and River, and probably also in the vicinity of the Pelly Lukes
(sce p. 121 B). Its lithological characters and those of the rocks in ita
neigliborhood are similar to those of the last described, and here again
in its vicinity, on Frances Lake and on the Liard (pp. 105 B, 113 B)
paying gold placers have beon found. The district is, however, so
difficult of access that it can scarcely as yet be said to have been at all
prospected. '

Iam inclined to believe that the two granitic axes of the interior Ageof granites.
region above described are of much greater age than that of the Coast
Ranges. The reasons for assigning o comparatively late date to the
latter have already becn alluded to. It is found, too, that while the
stratified rocks usually conform to ap ascending order in receding from
these granitic axes, there is evidence ulong the north-eastern' flanks
of the Coast Ranges of an irregular line of junction, and though on the
Stikine the Palmozoic rocks appear to rest upon the granites of the
Coast Ranges, the supposed lower members of the series are not seen,
while on the lakes near the head of the Lewes some of the upper por-
tions of the Palwozoic are directly in contact with and have apparently
been broken through by tho granites. The granitoid rocks of the
interior region are, moreover, different in general appearance from ! N
those of the Coast Ranges, and resemble more closely the probably.
Archacan granites of the Gold Ranges in southern British Columbia.

Lithologically the granites and granitoid rocks of the Coast Ranges Lithological
are genorally fresh and unaltered in appearance, grey in colour and *heTeer
not often distinctly foliated, while those of the ranges of the interior
show evidence of considerable alteration subsequent to their formation,
are more highly quartzose and often reddish in tint. Some particulars
respecting a few of the granites of the region which has been micros-
copically examined by Mr. F. D, Adams will be found in Appendix V.
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Cretaceous and  Besides the Triassic rocks previously referred to, the Mesozoic

Laramie rooks,

Cretaceous of
Lake Labarge.

Cretaceous of
Upper Pelly.

period is represented also by strata of Cretaceous and Laramie age.
These rocks are distinctively more recent in appearance than, and rest
quite unconformably on all the older formations, though they have since
been to some extent involved in their flexures. On the lower partof the
Lewes, below the mouth of the Little Salmon, theso rocks are cut across
by the river for a distance of at lenst thirty-five miles. Some fossil mol-
luscs and plants have been obtained from this area, from which it
would appear to include beds referable to the Middle or Lower Cre-
taccous and to the Laramie period (p. 146 B), and it is not improbable
that tho series is a consecutive one between these limits, as the total
thickness represented must be very great. The strike of these beds
varies much in direction, and the angles of dip are so irregular that no
even proximatc estimate of thickness could be formed, and it is impos-
sible to arrive at any definite conclusion with respect to the trend of
the basin in which they lie. The rocks comprise, in their lower por-
tion, coarse conglomerates, grauwacke-sandstones, yellowish and rrey
quartzose sandstones and dark calcareous elates. The upper portion,
in which Laramie plants are found, consists chiefly of rather ~o1t sand-
stones, shales and clays, generally of pale colours. Evidence ol con-
temporaneous volcanic action is observablo in both parts of the series,
and the higher beds include lignite-coal of good quality (p. 148 B).

Some miles further up the Lewes, midway between the Little and
Big Salmon rivers, peculiar green, grauwacke-sandstones and green,
highly caleareous conglomerates occur, which are also provisionally
referred, though with some doubt, to the Cietaceous. They are at
least newer than the Paleozoic rocks, being composed of fragments of
thesc and of the granites. -

Conglomerates and sandstones similar to the last are again found
near the lower end of Lake Labarge, on the east side, and are asso--
ciated with black calcarcous slates, which recur in several places along
the same sidc of the lake, further up, and from which a fow fossils
have been obtained. These scem to show that the beds are on or near
the horizon of Series C. of the Queen Charlotte Islands, which is of
Middlo Cretaceous age, approximately equivalent to the Gault (p.

158 B),

On the Upper Pelly River, forty-threc miles below Hoole Cafion, a
single low outcrop of hard, dark shales, containing fossil plants of
Cretaccous or Laramie, age was found, but in the abscnce of further
exposures along the river in that vicinity, nothing can be said of the
extent of this area, except that it must be quite limited in width.
Again, on the Stikine River, between Glenora and Telegraph Creek,
there are local occurrences of conglomerates and soft sandstones which
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may be regarded as probably Cretaceous, though no pal@ontological
evidence is forthcoming.

The position of these last-noted areas, as well as that of those along Relntions of

the Lowes River, occurring as they do in a zone of country 1mmedlately
within the line of the Coast Ranges, is analogous to that held by Creta-
ceous rocks on the Skeena and in other localities stil! further southward
in British Columbia. Further invostigation will probably show that
rocks of this age occur in many additional places, and occupy some-
what extensive areas in this belt of country. In the vicinity of the
Lewes, particularly, it is noted that the plane of the original base of
the Cretaceous, now thrown into a number of folds, is about that of the
present surface of the country, and these rocks may therefore be
-expected to recur frequontly in the form of troughs or bagins, more or
less strictly limited and only to-be discovered in detail by thorough
examination. The loosc material brought down by the Big Salmon
River, appears to indicate the existence of a considerable development
of these rocks not far up the valley of that stream.

he Cretaceous.

No wide-spread Tertiary areas like those of the southern interior por- Tertiary rocks.

tion of British Colimbia appear to occur in the region here described.
The most important occurrence of beds of this age met with, is that
which occupics the wide valley of the Upper Liard, but its extent to
the north-west and south-east was not ascertained. The rocks arc soft
shales, sandstones and clays, generally of pale color, and holding beds
of lignite in some places. IFlows of basalt either cap these rocks or are
included in their upper portion, and from the considerable angles of
dip observed, the formation would appear to have suffered some flexure
subsequent to its deposition (p. 101 B).

In the Stikine valley, east of the Coast Ranges, important local Basalte,

basalt-flows are met with, overlying old river- and valloy-gravels (p.
57 B), and the lignite reported Lo exist some miles up the Tahl-tan is,
-doubtless, also of Tevtiary age and inferior in position to the basalts,
Basult eftusions of a sporadic character may be frequent in other places
in the region, as such were actually noted in three other widely sepa-
rated localities, viz., above Hoole Cafion on tho Pelly, at Milos Cafion
-on the Lewes, and again at the confluence of this river with the Pelly.

The basalts are at least pre-glacial in age, and though no character-

istic fossils were observed in the associated bedded deposits, both raay Age of basalts.

be provisionally classed from their analogy with similar deposits in the
more sonthorn portion of British Columbia, as Miocenc.
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Occurrence of Jade on the Lewes.

Having becomo interested in the question of the origin of nephrite
or jade, on account of its former extensive cmployment by the natives
of the west coast for the manufacture of implements, * I kept a close
watch for this mineral along our route, and ultimately succeeded in find-
ing several rolled pieces of it in gravel-bars along the Lewes (p. 147 B).
Of the pebbles collected by us, at least five have the specific gravity and
other physical characters of jade, though they have not yet been sub-
jected to chemical or microscopical analysis. Scveral of these are
evidently, however, pure and typical jade, of which the finest and most
characteristic was found by Mr. W. Ogilvie, near Miles Cafion. This
specimen i8 a pale-green translucent to sub-transparent variety weigh-
ing a pound and threc-quarters, after a picce, probably equal to about
one-fourth of the original mass, had been broken off und unfortunately
lost. Some of the specimens collected, but not referred to in the above
remarks, appear to show the passage, by admixture of other materials,
of the pure jades into various altered rocks of volcanic origin, as de-
scribed in the publication abovo referred to. So far as I have been
able to ascertain, the discovery of jade hore noted is, with onc excep-
tion, the first actually direct one made in the region of the Pacific slope.
The exception above alluded to is that of jade found at the Kwichpak
mouth of the Yukon during Captain Jacobson’s stay in that vicinity
and which was obtained by him and taken to Berlin.}

Glaciation and Surface Deposits.

Such dotails as appear to be of interest respecting glaciation, and the
superficial deposits, are given in the subsequent descriptive portion of
this report, The general bearings of thesearc heremercly summarized
in the briefest possible manner.}

Previous observations in British Columbia§ have shown that at one
stago in the Glacial period—that of the maximum glaciation—a great
confluent ice-mass has occupied tho region which may be named the
Interior Plateau, between the Coast Ranges and the Gold and Rocky
Mountain ranges.- From the 55th to the 49th parallel this great.
glacier has left traces of its general southward orsouth-eastward move-
mont, which are distinet from those of subsequent local glaciers. The
southern cxtensions or terminations of this confluent glacier, in

* See Canadian Record of Science, vol. ii. No. 6, April, 1887, .

t See paper by Prof. A. B. Mcyer, Jahresbericht des Vereins far Erdkunde zu Dresden, 1884,

t The substance of this summnry has been published in advance in the Geologioal Mngazine.
Decade IIL, vol. v. p. 347 (Aug. 1888),

§ Quart. Journ. Geol. Soc. vol. xxxi. p.89. [bid. vol. xxxiv. p. 272. Canadian Naluralist, vob.
viii.
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Washiongton and Idaho Territories, have quite recently been examined
by Mvr. Bailley Willis and Prof. T. C. Chamberlin of the U. 8. Geo-
logical Survey,* and their obseivations tend to confirm the viows above
outlined, which had previously been stited by the writer. There is,
further, evidence to show that this inland-ice flowed also, by tranverse
valleys and gaps, across the Coast Ranges, and that the fiords of the
coast were thus deeply filled with glacier-ice, which, supplemented by
that originating on the Coast Ranges themselves, buried the entire
great valley which soparates Vancouver Island from the mainland, and
discharged seaward round both ends of the island. Further north, the
glacier extending from the muinland coast touched the novthern shores
of the Queen Charlotte Islands. Tho observed facts on which these
general statements are based have becn fully detailed in the publica-
tions already referred to, and it is not herc necessary to review former
work in the region, further than to enumurate the main featnres
developed by it, and to connect these with the observations made dur-
ing the summer of 1887, in tho more northern region described in the
present report.

The littoral of tho south-eastern part or ““ coast strip ” ofAlnska pre- Glaciation of
sents features identical with those of the previously examined coast of the const:
British Lolumbia, at least as far novth as lat. 59°, bcyond which [ have
not seen it. Tho coast archipelago has cvidently been involved in the
border of a confluent glacier which spread from the mainland and was
subject to minor variations in direction of flow dependent on surface
irregularities, in the manner described in my report on the northern
part of Vancouvor Island. + No conclusive evidence was here found,
however, in tho valley of the Stikine River or in the pass leading in-
land from the head of Lynn Canal, to show that the inland-ice moved
seaward across the Coast Ranges, though analogy with the coast to the
south favours tho belief that it may have done so. The front of the
glacier must have passed the outer border of the archipelago, as at Stika,
well-marked glaciation is found pointing toward the open Pucific §
(average direction about S. 81° W. astr.).

It is, however, in tho interior region, explored and examined by Giaciation of
us in 1887, between the Coast Ranges and the Rocky Mountains ,2;.:,';“’"'"
proper, and extending northward to lal. 63°, that the most in-
teresting facts have come to light vespecting the direction of move-
ment of the Cordilleran glacier., Here.'in the valleys of the Upper .
Pelly and Lewes, traces were found of the movement of heavy

* Bulletin U S. Geol. Survey, No. 40, 1887.
t Aunual Report Geol. Surv. Cannda, 1885, p. 100 B.

} Mr. (. F. Wright hns alrendy given similar general statements with rcgnrd to this part of
the Coanst of Alaska, Amcrican Naturalist, March, 1887



Deposits of the

glaocial period.

Mastodon
remains.

40 B YUKON DISTRICT AND BRITISH COLUMBIA.

glacier-ice in a northerly direction. TRock-surfaces thus glaciated

-were observed down the Pelly to the point at which it crosses the

136th meridian and on the Lewes as.far north as lat. 61° 40’, the
main direction in the first-named valley being north-west, in thesecond
north-north-west. The points referred to are not, however, spoken of
as limiting ones, for rock exposures suitable for the preservation of
glaciation are rather infrequent on tho lower portions of both rivers,
and more extended examination may result in carrying evidence of the
same kind further toward the less elevated plains of the Lower Yukon,
as clscwhere detailed. Neither the Pelly valley nor that of the Lewes
is hemmed in by high mountainous country except toward the sources,
and while local variations in direction are met with, the glaciation is
not suscoeptible of explanation by mercly local agents, but implies
the passage of a confluent or more or less connected glacicr over the
region.

On Lake Labarge, in the Lewes valley, both the sides and summits
of rocky hills 300 fect above thc water were found to be heavily
glaciated, the dirvection on the summit being that of the main (north-
north-west) orographic valleys, while that at lower levels in the same
vicinity followed more nearly the immediate valley of theriver, which
here turns locally to the east of north. ’ .

Glaciation was also noted in several places in the more mountainous
country to thesouth of the Yukon basin, in the Dease and Liard valleys,
but the direction of movoment of the ice could not be determined sutis-
factorily, and the influence of local action is there less certainly elim-
inated.

While the greater part of the area traversed is more or less com-
pletely mantled with glacial doposits, it will be observed, in referring
to subsequent pages, that true boulder-clay was found in certain parts
only of the southern and more mountainous portion of the region,
while it spreads over almost the entire length of the Upper Pelly
and Lewes valleys, thongh not found exposed quite to their con-
fluence. The boulder-clay generally passes upward into, and is
covered by, important silty beds, analogous to the silts of the Nechacco
basin, further south in British Columbia, and to those of the Peace
River country to tho east of the Rocky Mountains, It may be stated
also that the country is generally terraced to a height of 4000 feet or
mote, while on an isolated mountain-top near the height of land be-
tween the Liard and the Pelly rivers (Pacific-Arctic watershed) rolled
gravel of varied origin was found at a height of 4300 feet, a height cx-
ceeding that of the actual watershed by over 1000 feet.

No remains 6f mastodon or mammoth were observed in tho countly
traversed by us, but according to Campbell such remains occur not far
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from the site of FortQSelkirk, and they are known to be moderately
abundant at points further down the river. Sir J. Richardson speaks
of a tibia of Elephas primigenius sent to England by Roderic {Robert)
Campbell from this region.*

Reverting to the statements made as to the direction of the general Goneral facts
glaciation, the examination of this northern region may now be con- established.
sidered to have cstablished that the main gathering-ground or névé
of what I have called the great Cordilleran glacier or confluent
glacier-mass of the west coast, was included between the 55th and
59th parallels of latitude, a vegion which, so far as explored, bas '
proved to be of an e¢xceptionally mountainous character, It would
further appear that this great glacier extended, between the Coast
Ranges and the Rocky Mountains, south-eastward nearly to lat. 48°,
and north-westward to lat. 63°, or beyond, while sending also smaller
streams to the Pacific Coast. -

In connection with the northerly direction of ice-flow here ascertained, Other instances

sp i s . . . . of northward
it is interesting to recall the obscrvations which I have collected in a glucintion.
recently published report of the Geological Survey, relating to the
northern portion of the continent cast of the Mackenzie River.t It is
there stated that for the Arctic coast of the Continent, and the lslands
of the Archipelago off it, there is a considerable volume of evidence to
show that the main direction of movement of crratics was northward.
The most striking facts are those derived from Prof. S. Haughton’s
Appendix to M'Clintock’s Voyage, where the occurrence is described
of boulders and pebbles from North Somerset, at localities 100 and 135
miles north-castward and north-westward from their supposed points of
origin. Prof. Haughton also states that the east side of King-William’s
Lund isstrewn with boulders of goeiss like that of Montreal Island, to
tho southward, and points out the general northward ice-movement
thus indicated, referring the carriage of the boulders to floating-ice of
the glacial period.

The copper said to be picked up in large masses by the Eskimo, near
Princess-Royal Island, in Prince-of-Wales Strait, as well as on Prince-of
Wales Island,] has likewise, in all probability been derived from the
copper-bearing rocks of the Coppermine River region to the south,
as this metal can scarcely be supposed to occur in place in the region
of horizontal limestone where it is found..

Dr. A. Armstrong, Surgeon and Naturalist to the Investigator, notes
the occurrence of granite and other crystalline rocks not only on
the south shore of Baring Land, but also on the hills at some distance

* Am. Journ. Sci. and Arts, vol. xix., 1855, p. 132,

t Noutes to accompany a Geological Map of the Northern Portion of the Dominion of Conada
East of the Rocky Mouantains, p. 57 R., Annual Report Geol. Surv.Canp., 1886.

t De Rance, in Nature, vol. xi. p. 462.
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from the shore. These, from what is knownof the region, must
be supposed to have come from the continental land to the south-
ward.
Dr. Bessels, again, remarks on the abundance of boulders on the
. shore of Smith’s Sound in lat. 81° 30°, which are manifestly derived
from known localitics on the Greenland coast much further southward,
and adds: “ Drawing a conclusion from such observations, it becomes
evident that the main line of the drift, indicating the direction of its
motion, runs from south to north.””*
) It may further be mentioned that Dr. R. Bell, has found evidence of
a northward or north-eastward movement of glacier ice in thenorthern
part of Hudson Bay, with distinct indications of eastward glaciation in
Hudson Strait. . For the northern part of the great Mackenzie
valley we are as yet without any definite published information, but
Sir J. Richardson notes that Laurcentian boulders arc scattered west-
ward over the nearly horizontal limestones of the district,
Two great Taken in conjunction with the facts for the morc northern portion
glacier-masses. of the continent, already pretty well known, the observations here out-
lined would.appear to indicate a general movement of ice outward, in
all directions, from the great Laurentian axis or plateau which extends
from Labradorround the southern extremity of Hudson Bay to the
Arctic Sea; while a second, smaller, though still very important region
of dispersion—the Cordilleran glacier-mass—occupied the Rocky
Mountain region on the west, with the northern and southern limits
above approximately given, and a length, in a north-west and south-east
direction, of at least 1200 miles.
It is inexpedient at tho present moment to cntor into any detailed
discussion of the glaciation of the cxtremo north-west, as Mr. Me-
Connell's obscrvations, made in the prosecution of his portion of the
work of the expedition, are likely to add much to our store of facts
bearing on the subject. '
Eoonomio It may be added, that \v.hilc the study of the phenomeoa of tho glacial
importance of period is one not without its bearings on cconomic problems even in
the castern part of the continent, it has, in British Columbia and the
Yulon district, a dircet value in its connection with the distribution of
the placer gold deposits and on the cxistence and position of the buried
channels of rivers and streams, in which somo of the richest of those
deposits are often found to occur. Thus the greater part of the “ fine "
gold found along the river-bars and banks of the larger streams in the
Yukon district is doubtless proximatcly derived from the gravels

* Nature, vol. ix.
‘t Annunl Report Geol. Surv. Cunada, 1885, p. 14 D.D. and Report of Progress, 1882-84, p. 36
D.D. .
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and other superficial deposits in which thesestreams have re-excavated
their beds since the period of glaciation. By the gencral dispersion
and intermixture of thesc materials, composed of the débris of the older
rock formations, it is even possible that the cxistence of a few com-
paratively limited areas of great richness might account for the wide-
spread auriferous character of the alluviums of the Upper Yukon basin,
In the former direction of icc-movement, and consequently that- of its
transport of material, wo obtain an important clue as to the source of
the finer gold which may now be found in any particular aroca. This.
subject is too wide in its ramifications to be followed out here, but it is
one to which considerable attention has been devoted, and to which 1
hope to return at an early date in greater detail.

Volcanic Ash Deposit.

A circumstance of some intercst in connection with tho later super- Extent of the
ficial deposits of that part of the Upper Yukon basin drained by the deposit.
Lewes and Pelly rivers, is the occurrence of a wide-spread layer of
volcanic ash or pumiceous sand. The existence of n peculiar white
line or band in the upper parts of scarped banks along the river, was
first remarked not many miles below the point at which we reached
and embarked on the Pelly. As its character was not at first under-
stood, I omitted to note the precise point at which it was fivst
secn but am of opinion that it probably extends to the oast of the place
where we reached the river. After recognizing its character and im-
portance, however, it was looked for and noticed almost continuously
along the whole course of the Pelly, as fai down as the mouth of the
Macmillan, beyond which, to the site of Fort Sclkirk at thc mouth of
the Lewes, it was not distinctly recognized, but according to Mr. Me-
Connell (1888) it extends down the river for about ten miles below
Fort Selkirk. It is likewise scen along nearly the whole course of the
Lewes, being last noted at the narrows belween Lalke Nares and
Bennett Lake, known as Caribou Crossing. *

This ash dcpomt appears to be entircly due to o single period of origin of the
eruption. It is homogeneous in character wherever seen, forming o, deposit.
single layer not divided by intercalations of other material, and has
been spread everywhere over the entire arca characterizod by it. It is
much more recent in date than the white silt deposits, which are the
last of those properly referable to the glacial serics, haviog been de-
posited after the river-valleys were excavated in the glacial materials,
and at a time when the rivers had cut down nearly or quite to their

* I found subsequently that Schwatka had observed this peculinr layer along the Lewes and
oorrectly charucterized it ns a voleanic ash.  Along Alaska’s Great River, p. 196.
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present levels, a fact rendered evident by the circamstance that it over-
lies the deposits of river- and valley-gravels and sands in all cases, ex-
cept in those of some low river-flats, where these deposits sometimes
cover it to a dopth of several feet. In most places it is overlain merely
by the surface soil with a depth of six inches to two feet, and in a few
instances it was noted as constituting. the actual surface of térraces of
moderate height, the present forest being rooted in it.

Mode of The asheappears to have fallen tranquilly, much in the manner of
deposition and o1 deposited from a calm atmosphere. The examination of scarped

banks along the two rivers showed it to occur near the surface of
terraces about 200 feet in height, as well as on lower terraces and river-
flats down to within about ten feet of the actual river-level in August
and September, It was also detected in some places on the sloping fronts
of terraces. The thickness of the layer was no douibt originally pretty
uniform, and it still retains this uniformity where it rests upon wide
flat terraces. Its average normal thickness for the Pelly, as a whole,
was estimated at about five inches, but this is somewhat exceeded
along the part of the river immediately above the Macmillan. On the
Lewes, below Rink Rapid, its normal thickness is about a foot, but
above this point it becomes much less and where last seen, at Caribou
Crossing, is not over half an inch thick, and only to be recognized when
carefully loolked for.
Localasccumu- I addition to theso differences in normal thickness, however, and
lation. much more striking than them, is an irregularity due to local circum-
stances. Thus in hollows, and particularly when these occur at the
foot of steep slopes, the material has evidently been washed together
by rains occurring shortly after its deposit, and sometimes attains a
thickness of as much as threo feet. In correspondence with this it has
been completely removed from some sloping or exposed surfaces. The
same local circumstances cxplain the varying dzpth in different locali-
ties of tho soil or ordinary sand which overlics the ash deposit.
Where the ash deposit rests undisturbed upon the original surface,
this appears very genor ally to be a ycllowish or 1eddxsh quartzose
sand. There are, in some cases, remains of burnt trees at the base of
the layer, and traces of similar forest fires are found as well in the sand
or soil overlying it. '
Source of the 0 far as the observations I was able to make go, the voleanic ash is
ashdeposit.  thicker on the lower part of the Lewes than elsewhere, and tho thickest
part of the deposit on the Pelly lies ncarly due cast of the portion of
the Lewes just referred to. The greater mass of the deposit in that
direction, scems to show that it was derived from the westward, and a
line drawn across the portions of the Pelly and Lewes above defined, lies
between the 62nd and 63rd parallels of latitude, with a nearly east-and-
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west bearing, so that if produced to the westward it would pass, at a
distance of about 200 miles, through the mountain region near the
Copper River, of Alaska, which includes Mount Wrangell. Mount
Wrangell is the nearest known volcano,* and this or one of tho
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FIG. 1. RELATIONS OF ASH-BED ON TIIE LEWES RIVER. .

« Soil. b. Ach-bed, c. Stratified sonds and gravels. d. Buried drift-wood.
e. Stratificd gravels.

neighbouring mountains in the same group, may not improbably have
been the source of the material which has been so widely spread over
the Upper Yukon basin. It should be stated, however, that the Indians
report tho existence of a burning mountain near the head-waters of
the White River, and that it is uncertain whether this report refers to
Mount Wrangell or to some still unknown mountain which may be
even nearer to the district here described.

Respecting the date of the eruption to which the ash-bed is due, very pate of the
little can bo said with certainty. As already noted, the rivers have not °TPton-
certainly cut their beds perceptibly deeper sinco the deposit occurred
on their flood-flats, so that the period to which it belongs cannot be an
exceedingly remote one. It was further observed in one place, on the
Lewes, to rest upon stratified sands a few feet thick, which in turn
overlie a mass of drift logs still quite sound and undecayed. This
fact, with the general appearance and mode of occurrence of the de-
posit, leads me to believe, that while the eruption must have happened
at least several hundreds of years ago, it can scarcely be supposed to
have taken place more than a thousand ycars before the present time.
Dall, in his work on Alaska, gives a list of volcanic eruptions (derived
from Grenwingk) which have occurred in the Aleutian Islands and
along the western part of the Alaskan Coast from the year 1690. T
While it is quite improbable that any of these was connected with the
formation here described, it is interesting to note that great quantities

® See Lieut. H. T. Allen's Reconnnissance in Alaska, Washington, Government, 1887.
t Alaska and its Resources, 1870, p. 466.
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of ash wero observed to fall on several occasions, notably in 1825, when
the whole peninsula of Alaska was covered with black ashes.

That the eruption of which the occurrence is marked by the ash-bed
of the Lewes and Pelly, was on a great scale, is sufficiently evident
from the extent of tho deposit; which must necessarily be very much
greater than the area to which the present observations refer. By
drawing a line such as to include tho outer limits of the observed ex-
tent of the ash, a roughly triangular area of about 25,000 squarc miles
is outlined, and if we assume the average depth of the layer over this
area alone to be three inches, the mass represented would be equivalent
to a prism one mile square, with a height of 6240 feet or (making
allowance for interspaces in the comminuted material) equal to nearly a
cubic mile of rock.

It has not been considered necessary to make a complete examination
of the character of this ash. In appearance it is a fine, white, sandy.
material, with a2 harsh feeling when rubbed between the fingers
Microscopically it is found to consist chiefly of volcanic glass, part being
merely frothy and pumiccous, but of which the greater portion has
been drawn out into elongated shreds, frequently resembling the sub-
stance known as ‘“ Pelo’s hair,” in which the enclosed vesicles become
more or less completely tubular. In addition to this glass, fragments
and small perfect examples of .sanadine felspar crystals occur together
with portions of minute crystals of hornblende and probably of other
minerals,

Tue STIKINE RIVER.
General Features.

Since the year 1873, when the placer gold mines of Cassiar were
first developed, the Stikine River has become a somewhat important
avenue of communication from the coast to the interior of the northern
part of British Columbia. Like the Iraser, the Skeena, the Nass and
several other smaller streams, it rises to the east of the brond belt of
mountains which constitutes the Coast Ranges, and cuts completely
through this belt with a nearly uniform gradient. In size and general
character the Stikine closely resembles the Skeena, which reaches the
coast 200 miles further south. Tt is navigable for stern-wheel steamers
of light draft and good power, to Glenora, 126 miles from Rothsay
Point, at its mouth, and under favourable circumstances to Telegraph
Creek, twelve miles farther. Above Telegraph Creck is the *‘Great
Cafion " which extend for many miles and is quite impassable either
for steamers or boats, though traversed by miners in winter on the
ice. The hecad-waters of the Stikine are unknown, but lie for the
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most part to the south of the 58th parallel of north latitude, in a coun-
try said to be very mountainous, interlocking there with northern
branches of the Nass and western feeders of the Black or Turnagain
River, a tributary of the Liard. From Telegraph Creek, the head of
navigation, a pack-trail sixty-two miles and a-half in length, constructed
by the British Columbian Government, follows the valley of the
Stikine, generally at no great distance from the river, and eventually
crosses from the Tanzilla or Third North Fork to the head of Dease
Lake, which may be regarded as the centre of the Cassiar ‘mining.
district. 'This route has long been kinown to the Indians, the Stikine
having been to them from time immemorial an important aveaue of
trade, by which, as by the Skecena, the coast tribes penetrated a con-
siderable distance inland.

My personal acquaintance with the Stikine, as far as Telegraph Creels, Information

wassuch only as could be made from the deck of the little steamer in , cbtained.
which we ascended theriver to that point, and merely enabled me to note
the main features of the valley. Thiswas supplemented, however, by the
observations of Mr. McConnell, who remained behind for the purpose
of making a micrometer survey of the river from the furthest point
reached by Mr. Hunter's survey of 1877 to Telegraph Creek. Mr.
McConnell's notes and map with specimens collected by him have been
censulted in the following sketch of the river, and are drawn upon
particularly in respect to its geological features.

As the result of Mr. McConnell's survey, taken in conjunction with Map of the
that of Mr. Hunter, we are now for the first time in possession of a™
correct map of the river to the head of navigation. The best general
map of the river and route to Dease Lake previously in existence, was
a sketch made by Mr, G. B. Wright and published in the report of the
Minister of Mines of British Columbia in 1875. This map also includes
Dense Lake and part of the Dease River, and I may take this oppor-
tunity of stating that much credit is due to Mr. Wright for its general -+
accuracy, taking into consideration the circumstances under which it
was made.

The general trend of the Stikine valley for twenty miles from the Trend of the
sea, is cast-and-west, corresponding in direction to Bradfield Canal, ™" ve!lev-
which penetrates the coast thirty miles to the south, and also to part
of the northern portion of Behm Canal and Burroughs’ Bay, still
furthersouth. At this distance from the coast the river bends through
a quadrant of arc, and assumes a nearly due north direction, which it
maintains for about sixty-six miles, beyond which the valley is con-
tinued in a nearly direct north-eastward course to the vicinity of
Dease Lake, but in its upper portion is occupied, not by the main
river, but by the Tanzilla or. Third North Fork, tlie main river
entering this continuous valley from the southward. .
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The particular range of the Coast Mountains, which locally
assumes a culminating or axial character on tho Stikine, is that
which is traversed by the river-valley ncar the great bend above
alluded to. As scen from the sea, at some distance off shore, it is
notably higher and rougher to the north of the river-valley than to the.
south of it, and is surmounted by sharp, jagged, rocky pinnacles in
some places. The highest summits in this range here probably
average about 8000 feet. It carries much snow throughout the year,
and in it ave the sources of the principal glaciers which debouch
along the north-and-south part of the river above the great bend.
The inland border of the Coast Mountains may be said, on the Stikine,
to be near Glenora, giving a transverse width, from the coast, for
this rugged belt of country of nearly eighty miles.

The current of the navigable portion of the Stikine is swift through-
out, but there are no rapids properly so called, though the Little Cafion
(fifty-three miles above the great bend) f01ms a gerious impediment to
navigation when the river is at its highest stage in June or Tuly, in
consequence of the great velocity of the current in this narrow and
rocky though deep gorge. Near the mouth of the river the current
scarcely surpasses two miles an hour, but it increases as the river is
ascended, till it attains a rate of six to seven miles in many piaces
between the great bend and Telegraph Creek, the swifter water being
chiefly met with above the Little Cafion. The average rate of flow of
the navigable portion of the river must be about five miles an hour.
The width of the Stikinc immediately opposite Telegraph Creek was
found on May 29th to be 480 feet only, but it is here deep, and had a
velocity of 6:08 miles per hour, as determined from several observa-
tions. A few days later it was rising fast, and the velocity was
considerably greater.

Stern-wheel stcamers for the navigation of the river should havo good
engine power, and should draw not more than four feet of water when
loaded.

The height of the river above sea-level at Telegraph Creek, as deduced
from simultaneous barometric observations at the mouth and at this
Place, is 540 feet, giving an average fall of over four feet to the mile
by the course of the stream. The actual fall on the upper part of this
length of the river must, however, considerably exceed this figure,
while that of the lower portion is inconsiderable. Under ordinary
circumstances the ascent of the river to Telegraph Creek, with a
suitable steamer, occupies about three days, and it is generally neces-
sary to carry a line ashore at a few places. The extensive flats
near the mouth of the river render it necessary to enter it about
high-tide. Mr. Hunter ascertained that the channel across these
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flats has from ono to two feet only of water at low tide. A consider-
able proportion of the traffic is carried on by Indians with canocs, and
the Stikine Indians are very expert in all the necessary operations of
tracking and poling in swift water.

Notes on the dates of opening and closing of the river will be found
on page 60 n. .

The entrance to the Stikine from the sea is not distinguishable in its Lower part of

. . . river at one
main orographic features from that of many of the salt-water inlets by time aninlet.
which this part of the West Coast is dissected. The lower portion of
this river-valley may, in fact, be regarded, like that of the correspond-
ing part of the Skeena, as an inlet which has become filled with detri-
tus in consequence of the great size and sediment-carrying capacity of
the river which has emptied into it.  Unlike the Skeena, however, the
débris brought down has in this case been projected seaward so as to
completely block the wide channel between the mainiand coast and
Mitkoft Island with shallow tide-flats and bars, above which several
smaller, high, rocky islands project. The mountains immediately bor-
dering the valley of the Stikine at its seaward entrance are from 2000
to 3000 feet in height, and rise abruptly from the wide alluvial flats,
through which the river there winds, often without cven touching the
lower spurs of the bhills.

The flats are generally covered with fine groves of cottonwood, Character of
mingled with spruce and other trees, and are often cut through 6‘1‘%3%? Little
by sloughs and channels, which become so numerous in some places
ag to render it difficult to decide which is entitled to rank as the main
stream. The valley-bottom maintains an average width of from two
to threc miles as far up as the Littlo Cafion, which place may be
regarded as ncarly marking the head of the old salt-water inlet which
has been silted up by the river. The cafion is about three-fifths of a
mile long, and in places not more than fifty yards wide. Itis bordered
by massive granite cliffs, 200 to 300 feet in height, above which, on the
west sido, rugged mountain slopes risc. On the east, are low rocky
hills representing part of a former spur of the mountain, through
which the cafion has been cut. A tract of low land separates these hills
from the eastern side of the main valley, and it is difficult to explain
under what circumstances the river has taken its present course.

For some distance above the Littl.e Caiion the Stickine valley appears v . 1o
to cut very obliguely through a series of somewhat irregularly paralle] Little Cadon.
ranges. Eight miles further up is the ‘“Kloochman Cafion,” which to
some extent repeats the features of the last, but it is nearly 300 feet in
width and offers no impediment to navigation. At four miles above the
“ Kloochman Cafion"” is the so-called “ Grand Rapid,” which, in con-
sequence of recent changes in the river, is now by no means f