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represent the main features of the country traversed in & general way,
leave much to be desired in the matter of accuracy.

In 1873, Messrs. Thibert and McCullough, travelling westward from g;m?&.
the Mackenzie, discovered gold in the Cassiar region, and fell in with Btikine.
the miners already cngaged in placer work on the Stikine in the
antumn of that year. The subsequent history of the river depends on
that, of the Cassiar mining district, and necd not be further followed in
detail.

Some years after the acquisition of Alaskn by the United States, the
Stikine came prominently into public notice for a time in connection
with difficulties respecting territorial jurisdiction which occurred in
regard 1o customs and other matters. A full account of these diffi-
cultios, together with a report by Mr. J. Hunter of his survey of the
lower part of the river, made for the purpose of approximately doter-
mining the position of the line of boundary between Alaska and the
province of British Columbia, is given in the Canadian Sessional
Papers, Vol. XI, No. 11, 1878.%

A description of the Stikine is given in the U. S. Pacific Coast Pilot,
previously quoted, as well as an itinerary of theriver, but as no correct
survey of the Stikine existed at the time (1883), the distances and details
are only approximately correct.

Published Mups of the Stikine.

The following reference-list of published maps of the Stikine is based
on thut given by Mr. Dall in Appendix I to the Coasi Pilot of Alaska,
1879.—

Russian Hydrographic Office chart No. 1396, Pacific Ocean on the Russian maps.
North-west const of America (published 1848), Also, Russian chart
No. 1493-4 (published 1853), Alexander Archipelago. [These two
charts, Mr. Dall informs me, show a part of the Stikine in such a way
a8 tC prove that it must have been survoyed.]

Plan of the Btikine River from observations by officers of the cor-
vette Rynda in 1863. Russian Hydrpgraphical Department, 1867.

Sketch-map of the Stickeen River from the mouth to the Little Blake's mag.
Caiion, W, P. Blake, Op. supra cit., 1868,

Map of Caseiar District in Report of Minister of Mines of British wyight's map.
Columbia, 1876. [This 'has remained the most complete map of the

river up to the present time, and is a very praiseworthy sketch.]

Plan of Btachine (Stikine) nl%:r, by J. Hunter. [This, with other Hunter's map.
subsidiary maps, is contained in'the Sessional Papers, Vol. XI, No. 11,
1878, It includes the lower  of the river only, but iy’ from actual

——

* Boo 4iso Rapart by W. &f. Moxris, elrewhire refepred 0, p. 48 o sec.




Morris' map.
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survey and on a scale of 8000 feet=:1 inch 1t shows the provisional
boundary line adopted withont prejudice until the truo line shall have
been determined.]

Map showing boundary line in Morris’ Report on Alaska. U. 8,
Senate, Ex. Doc. No. 59, 1879.

The river is shown on asmall scale, according to the result of
surveys here reported on, in a map accompanying a summary of the
results of the expedition, in Science, Vol. X, April 2, 1888,

Cassiar TraiL¥ (Telegraph Creeh to Dease Lake.)

Route followed 'The trail from Telegraph Creek to the head of Dease Luke was

Telegraph
Creek to Tahl-
tan.

opened by the Government of British Columbia in 1874, It has since
been kept in a fair state of repair, and is a good route for pack ani.
mals, It follows tho north side 8F the Stikine and Tanzilla valleys, and
is sixty-two miles and a-half in total length As already mentioned, the
same important valley which is occupied by the Stikine below Telegraph
Creck, continunes in a north-eastward direction to Dease Lake, the
main stream of the Stikine entering it from the southward about mid-
way between these two points.

On leaving Telegraph Creek, the trail makes a steep ascent to the
level of a broad terrace, and runs along at & considerable hei bove
the river, and often at some distunce from it, till it descends ag¥m, at
eleven miles, to the valley of the Tahl-tan or First North Fork, near its
mouth. The main valley of the Stikine is here about four miles in
width, and is bordered by high hills and by mountains of rounded
forms, those to the north often nearly bare, while those on the opposite
side are generally either wooded or strewn, where fires have passed, with
burnt logs. The river occupies a cafion, with precipitous banks
often 300 feet in height, which has been cut in the bottom of this
great valley. It is very rough and rapid, but there are no true falls.
Terraces are well developed at several levels on both sides of the river,
which is frequently bordered by vertical basaltic cliffs. The basalts
have manifestly filled the bottom of the ancient vglley in a series of
nearly Jevel flows, which have since been cut through by ti% present
river, while the bordering hills are all composed of much older and
probably Palmozoic rocks. A general summary of the geology of the
country from Telegraph Creek to Dease Leke is given on a latgr page.

The country traversed by the trail between Telegraph .Creek and
the Fahl-tan is wooded ouly in patches, the trees being .chigfly black
pine (Pinus Murrayana) and aspen (Populue tremuloides), with oOcca-

* Eee note in Appendix IT (p. 188) on the origin of the name Cassiar,
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here seen to the north-eastward, bat high, rounded mountains, with
broad, bare summits, continue to border the south-east side of the

. Stikine valley. About midway between Wilson's and Carihou Camp,

the Stikine, or Too-dessa of the Tahl-tan Indians, coming from the
Head of southward, enters the main valley, cutting through the bordermg
Stikine,

mountains in a narrow cafion, which the Indians report impassable.
Their route to the upper waters of the river crosses the mountains to
the west of this cafion, They state that after again reaching the Stikine,
above the cafion, they can ascend it in canoes without dlﬁ‘icllty for a
long distance.

No rock exposures were seen along this part of the trail, and only
occasional groups of boulders. The soil appears to be excellent, but
the altitude is probably too great for the successful cultivation of any
but the most hardy crops. The vegetation and appearance of the
country afford evidence that thewlimate is still a rather dry one.
Tanzilla. The trail reaches the edge of the valley of the Tanzilla, or Third

North Fork, about a milé south-westward. from Caribou- Camp. This
valley is cut out to a depth of 450 feet below the level of the plateau,
and is about a mile in width from rim to rim. The sides show evi-
dence of extensive landslips, both old and recent. The river is a com-
paratively small though swift and muddy stream, with an estimated
width of 180 feet and depth of about three feet. No rocks are exposed
S sedsier - I the valley, the entire depth of which appears to be excavated in
bedded clays and silts, which weather to grey, earthy slopes. No true
boulder-clay was seen, but the occasional presence of large granitic
boulders, with the singularly contorted character of some of the clay-
beds, appear to indicate the existence of floating ice in the body of
water in which the deposits were originally laid down. The clays and
silts are evidently the same with those seen in the Tooya, ,lut here, so
far as observed, want the rough bo\ﬂder.y and gravelly be i
there intercalated, and which are doubtless connected
of the former representative of the Tooya into the lake
silty deposits have been formed. Flat or lenticular ca
are abundant at certain horizons.in both places, and
to oecnr at some distance up the Tahlm , where 1
is probably continued. The level country
a width of several miles on both sides :
From Caribou Camp to the viciniwaf

Tansilla valley. 4o enty-six miles, the trail runs along the the Tan-
zilla. The valley of the strcam gradually , owing to
the fact that, while the grade of the stre e, the ter-
races at its sides continue at about the e consist, 80
far as can be seen, of similar silty and clayey but the edges
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of the terraces are less marked, and they show a tendency to merge
into slopes, which rest upon the bases of the mountains bordering the
valley. The mountains which oxtend to the south-east of the river
here become higher than before, and take the form of a well-marked
range, which is known to the Indians as Ho-tai-luh.* Swampy spots
become frequent and the vegetation more alpine in character, with evi-
dence of a considerably greater rainfall. The white spruce is relatively
more abundant, and Betula glandulosa and Ledum latifolium were here
met with for the first time., A great part of the forest all along this
portion of the valley has been destroyed by fire. Rock is seen in place
only on approaching the bases of the mountains.

Opposite the head of Dease Lake, the Tanzilla turns off abraptly, Vallay connect
and is seen to take its rise in a high range of mountains, holding much ing Tangilla
snow and running in a north-east and south-west hearing, at a distance Lake.
of seven or eight miles. The main valley, which has heretofore been
occupied by the river, turns northward, through a right-angle, and
becomes continuous with that of Deasc Lake. The distance from the
head of the lake to the Tanzilla, at the nearest point, is about three
miles, the level of the Tanzilla being somewhat lower than that of the
lake. The height of land is about seventy feet above the lake, or 2730
feet above the sea, and constitutes the watershed between the Arctic
and Pacific slopes.

The part of the valley which connects the Tanzilla with Dease Liake origin of the
is floored by terrace deposits, and is without doubt very deeply filled b
with such material, as no solid rock is seen in it. It has evidently been
part of a through river-course of very ancient date, butiin whick direc-
tion the stream which originated the valley flowed, it is now difficult to
surmise. It has, however, been again occupied by a river in compara-
tively recent post-glacial times, subsequently to the formation of the
terrace deposits, as it is traversed by a well-marked river-bed, filled
with rolled stones and gravels. This old channel appears to rise
slightly toward Dease Lake, and there can be little doubt that the

stream by which it was formed flowed out of the lake,
»

Geological Notes on the Cassiar trail,

Respecting the older rogkjé‘which characterize the greater part of Rooks chietly
the country between Telegraph Creek and Deaso Lake, few details E ot
Wwere noted, and no approach to a general section was obtained, as they
are not usually exposed except along the bases of the mountains,

Which are, as a rule, at some di ance from the route of travel. They

* The numes of geographieal features which have not been previously recognized, whether
Indian names or names applied by myself, are throughout the descriptive portion of this report
brivted in italics, on the oceasion of their fi ‘mumu ;

e
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may be described as consisting of grey and greenish-grey quartzites
and grauwackes, with a large proportion of altered volcanic materials,
generally felspathic, but passing into diabases and becoming in some
cages more or less schistose. Rocks originally of voleanic erigin
notably preponderate in the vicinity of Telegraph Creek, while near
Dease Lake they are less abundant, and at about two miles from the
lake, on the trail, massive grey fine-grained limestone occurs, in
exposures which are nearly continuous for about a mile. None of the
mountains in sight on either side of the valley are distinctly granitie,
and rocks of this character were obseried only in one locality, where
they occupy a relatively small area. '

At about two miles along the tiail to the south-west of the Tahl-tan,
& dark, blackish-green, highly crystalline hornblende-rock occurs in
considersble mass, and is much bioken and shattered by a grey por-
phyritic and hornblendic gianite, which appears to be of later date,
and which may have a width of abemt two miles on the trail. In the
bed of the Tooya River rocks differing in appearance from any seen
elsewhere on this trail wore found. They are reddish and purplish
in colour, fine-grained, and in same beds slightly porphyritic, and
appear to be chiefly felspatic in compcesition.* One of {hese is identical
with a rock met with in the lower part of the bedded series, a short
distance above “Grand Rapid,” on the Stikine. No fossils were found
in the limestones above alluded to, and the rocks, as & whole, can at
present only be classed as Palwozoic, though showing many points in
eommon with those of the CAiche Creek group of southern British
Columbis, which is believed to be, in great part at least, of Carbonife-
rous age,

The pre-glacial age of the basaltic rocks is shown, as already noted,

Basaits 'nmﬂy ]
old river-valiey by their relation to the terraces of the yalley, and also by the occur-

rence upon them of large granitic bouldors, the transport of-which
must be attributed to glacial action. This is seen particalarly in some
places between Telograph Creek and the Tahl-tan. The basaltic rocks,
at the period of their eraption, have filled the old river-valley, apd
may very probably have at one time done so continuously from pelow
Glenora to the Tooya, or perhaps considerably further. There Is no
reason to suppose that the basalts were erdpted from % single woleanio
centre, and indeed the existenve of basslfio dykes cutting the older
rocks at Telegraph Creek would appoear to lead to an opposite conclus
sion. Subsequent to the period of basaltic eruption, the river, stil
flowing in the same great valley, has cut down throngh the basalts in
several- places, exposing soctions of the gravel deposits of the ancient
river. The new channel thus formed is not, however, *eoimcident

* Bee Appendix V. EOllthrTnillln.})
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F16. 5.—SECTION BHOWING RELATIONS OF BABALTS AND GRAVELS. STIKINE RIVER,
BABT BAKK, ABOVE TAHL-TAN,

a. Old basal rocks.
h. Old gravels.
basalt flows.
d. Bapalte filling of a later gorge.
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with the old, but cuts across it at several points, and above Telegraph
Creek, the excavation of the new hed has been carried to a depth
estimated at from forty to scventy feet below the varlier one.

A few miles below Glenora, where the basalt filling of the old valley
has been cut across, it seems, however, that the old river-bed is below
the present water-level, indicating, in connection with the previous
observation, that the grade of the original river was greater than that
of the present.

Directly opposite the mouth of the Tahl-tan River, on the left bank
of the Stikine, a good section of the old river-bed is exposed, in the
truncated end of a point which fo1ms a spur of the plateau to the south,
the basalts filling it like a great ingot and resting, at the bottom, on, the
old gravels, at the sides, directly on the rocky banks of the old channel.

The angle between the Tahl-tan and the Stikine, on the upper side,
hasalready been referred toin connection with the peculiarly disturbed
character of the basalt layer byerhich’it is capped. Beneath the basalt
at this place is a great thickness (apparently not much less than
one hundred fect) of wetl-rounded gravel and boulders. Tt is prokable
that this deposit does not reach to the water-lovel, but its disinte-
grated material has formed a slope which conceals any basis of old rocks
which may be beneath it. The eraption of basalt has, moreover, not
been confined to a single period, but must have occurred at several
different times scpaiated by rather wide intervals. The occurrence
in some places of three or more superposed flows, shows this to have been
the case, but a still more striking proof of the same faot is found in &
gection observed from a distance, on the left bank of the Stikine above
the Tahl-tan. At this place a thick and apparently extensive deposit
of gravels has been covered by three guperposed basaltic flows. Through
these, a narrow vertical-sided cafion has been cut by some tributary
stream, which has even excavated a porfion of the gravels beneath
the lowest basalt. A fourth basaltic flow has then oeccurred, which
has completely filled the cafion and partly oveiflowed on the surface of
the highest of the three earlior basaltic layers.

Though the basalts of Tertiary age actually seen by me are confined
to the Stikine valley, it is hlghl) probable that further explorations
will prove their occurrence in other valleys, and poamblg also the
existence of similar rocks, in the form of plateaux of some size, in the
regron -east of the Coast Rapgas,

The basaltic formation of this part of the Stikine has been describod
in some detail, on account of the importance which it possesses in
respect to the distribution of gold. The gold along the Stikine was
said by the miners to be “spotted,” or irregular, in ifs @ccurnence,
but the greater part of tho “heavy” gold was'found just along that
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portion of the stream now characterized by the basalts, and it appeuts
even possible to trace a connection between the richer bars which
have been worked and those places in which the present river has cut
through or followed the old basalt-protected channol, This being the
case, it soems vory desirable that the old channel should be fully pros-
pected, which I cannot learn has ever been attempted. If gold should
he found in it in paying quantity, it might casily be worked, and would
give rise to a considerable renewal of activity in mining. Itis not
known to what extent similar conditions may occur up the Tahl-tan
valley, where also remunerative bars weie worked some years ago.

Superficial Deposits and Terraces.

No true boulder-clay was recognized cither on the Lower Stikine or
y oulderfolay
in the country between Telegraph Creek and Dease Lake, neither bot observed.
were any striated rock surfaces actually seen. The last-mentioned
fuct is to be attributed to the want of smitable loculities for observation
in the vicinity of the route followed and to the nacessarily cursory
character of the examination, as evidence of glaciation of a general char.
acter, shown in the rounding of rocky hillocks and the transport of
large boulders, is abundunt. The most characteristic later fbrmation,m S aithcad
of the country botween Telegraph Creek and Dease Lake, is the silty dlayer depositt
and claycy deposit which has already been referred toin several places,
The whole of the great valley has evidently in later-glacial times been
fllled with this deposit, which must have been Jaid down 1n a compara-
tively tranquil lakelike hody of water, into which coarser material
was in some places washed by euntering torrents, as in the case of the
Tooya. It appears to me possible that this body of water was held in
by means of glacier-ico accumulated on the Coast Rangcs on one
side and those of the Cassiar Mountains on the other, and the increased
height of the terraces in the vicinity of Dease Lake, as compared with
those near Telegraph Creck, may show that the terrace-deposits have
beon laid down near the front of a retreating glacier mass, the water- g onts of ter-
level of the lake being reduced pari passu. with its recession. Theree
highest terrace-level observed neur the Tahl-tan, is at an approximate
elevation of 1700 feet above the sea, while half way between the
Tooya and Dease Lako the terraces 1un up to a height of about
2800 feet. At the head of the lake a well-marked terrace edge was
observed at B20 faet abdve the lake, or 3180 feet above the sea. The
irregular surface of the samo terrace sloped upward to a farther
height of about 100 feet, and granite boalders were found on the sum-
mit of o limestone hill 3000' foet above the lake, or 3660 fcot above
thases. If the suppositidm of the considerable inland extension of the
glaciers of the Coast Mouhtajus at one epoch of the glacial period be
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correct (and it is striotly paralleled by similar circumstances in the
more southern part of British Columbia), the greater part of the
granitic erratics met with may probably have been derived from the
Coast Ranges, though the Cassiar Mountains, and possibly other ranges
in the region, aro characterized by similar rocks,

Route for Waggon-road or Railway.

District natur.  ¢88¢ Liake is the central point of the Cassiar district, and though,

Sawor as shown by statistics subsequently quoted, the yield of yold has
greatly fallen off since the palmy days of its first discovery, it is very
probable that further placer mines of value may yet be found in this
region, (of which a great part still remains to be carefully prospected)
and there is every reason to believe that quartz mining and other
industries will before long be developed on a considerable scale. Xven
at the present moment this district is more easily accessible than that
of Cariboo, and when a waggon- Toad shall have been built from the
head of navigation on the Stikine to Dease Lake, it should be easy to
lay down goods at the latter point at very reasonable rates.

Route for wag- Lhe construction of a waggon-road, with moderately favorable grades,

e o, between Telegraph Creek and Dease Lake, would not be very
difficult or expensive. The first ascent from Telegraph Creek is steep,
but might easily be overcome. Between cight aud ten miles from Tele-
graph Creek, or for a distance of about two miles, the road would have
to follow a rough hill-side above the cafion, where some blasting and
grading would be required. The descent to the Tahl-tan, é’ould entail
some heavy side-hill cutting in rock and earth and a bridge would bo
nocessary. The ascent and crossing of the “lava bhed” would entail
about a mile of rough work on the opposite side f the Tahl-tan, and
should the line of the present trail be followed, #'Tong and stoep ascent,
with grading in gravel and clay, would bo' required at Ward’s, a.nd
again in descending to and ascending from ‘the Tooya valley, but no
rock work would be necessary. It seems quite probable, however, that
a better route might be found for a road, at & lower level, from Ward's

to the mouth of the Tooya, in following ah.)ng the side of the main val-

ley. In either case a good bridge would /be requised at the Tooys.
Beyomd this, all the way to Dease Lake, fio further serious obatacle is
met with, Portions of the route are clayey and swampy, and to
render these easily passable, from eight to ten miles of corduroy in ail
would be required, for which suitable material could be obtained near
by in all cases.

Railway route.  Should the comstruction of a railway be contemplated, 'thdiﬁgul-
ties to be surmounted would be greater in proportion, particularly
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between Telegraph Creek and the Tahl-tan, whero the line would have
to follow the side of the cafion, which is very rough and rocky. Beyond
this point, so far as the valley could be seen from the trail, it presents no
very serious impediments. Below Telegraph Creek, to Glenora, or a
little further, a railway would involve some moderately heavy side-hill
work ; but further down the Stikine, to the sea, it might follow the
rivep-flats at o nearly uniform level. The greatest difficulty to be
apprehended on this part of the line would be that likely to arise in
winter from the very heavy snow-fall on that part of the river below
the Little Cafion.

1t may be pointed out in this connexion that the survey of the
Stikine and of the valley leading by the Tanzills to Dease Lake shows
that the route is an exceedingly direct one to Dease Lake, and that,
taxen in conjunction with the valleys of the Dease and Liard Rivers, it
affords almost an air-line from the Pacific Coast to the great Mackenzie
River. (See p. 19 B.)

The present rates for goods, from Wrangell to Dease Lake are aboutF reight rates.
as follows :—Wrangell to Telegraph Cieek by steamer, 2% cents per 1b.
Thence to Dease Lake by pack auimals, 6 conts. Thence by lake to
Laketon, # to 1 cent. Total, about 9% cents per lb., or $195 per ton.
The result of such high prices is to discourage prospecting in the dis-
triet and seriously to retard its further development.

Deasg LAXE.

We reached the head of Dease Lake un June 5th, and eventually left peedings at
the lake on the morning of June 19th, spending thus thirteen days in Dease Lake.
all upon the lake. At the date of our arrival the lake, with the exception
of a small area at its head, was still covered with the decayed but
unbroken ice of the previous winter, and this did not finally break up
ard disappear till the 16th. Meanwhile, almost all our time and atten-
tion were devoted to sawing out boards and building three boats. It
would have been impossible to have left sooner, even if we had had
boats ready at tho outlet of the Jake, which had long been open, in
conaequence of the cntize exhaustion of supplies in the district, from
which it was nocessary that wo should depart provisioned for tho
greater part of tho summer’y work, As it was, our boats were finished
8 fow hours before the final digruption of the ice, which occurred in
the end with ex inary rapidity, under the influence of & strong
wind. It will essily’ be unflerstood that we had bat little time or
opportunity for the examination of the surreunding country, which is
nevertheless ot considerable] interest on accomnt of the rich gold-
producing character of some §f the streams,
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The disappearance of the ice must always be late in this lake, in
consequence of its high altitude, the want of any large entering
streams and its contracted outlet. It was, however, in 1887 later than
ever before known since mining operations began, The following
dates, obtained from Mr, Robert Reid, of Laketon, aro those of the
opening and closing of the lake for the past fow years.—

Year. Lake opened. Lake closed.
1882ceut cvrnrr saannnannn . June 8 December 5 or 6
1888 v s wivi s . May 30 December 5
{Llear from end to end.)
1884..0000 covnnssnsensases June 2 December 2
IBBG e iisinines wapannsidnns June 3 December 1
(Frozen completely across )
1888 ...ven connre snseranass JUNE 5 December 16

(Crossing on 17th.)
1887 vvvvcniiciinanscsssers June 16

Further particulars respecting the climate of Dease Lake will be
found in Appendix VI.

Dease Liake has an elovation of 2660 feet above the sen, and lies
nearly due north-and-south on the 130th meridian. It has a total
length of twenty-four and a-third miles, with an average width of
rather less than one mile, being somewhat narrower at the northern
than at the southern end, Dease Creck, on the delta of which i«
situated Laketon, the chief place of the Cassiar district, enters on the
west side at sixteen miles and three quarters from the head of the lake,
and is the largest tributary stream, It is also the mest important, as
being that on which the richest of the gold deposits were discovered, and
on which gold is still worked to a limited extent. A certain amount
of business is still carried on here, and it is the head quarters of the
present Gold Commissioner, Mr. Crimp. At £be south end, or head of
the lake, there are a few buildings, now virtually abandoned, and at
Porter’s Landing, on the west side, of the lake near its north end,
goods are landed for Thibert's Cregk. The old Hudson Bay Post was
situated about two miles from the lower end of the lake, on the cast
side. A small steamer was put upon the lake when the mines were
in a flourishing vondition, and is still employed iff making occasional
trips yp or down tho lake with supplies.

The country about the lake is everywhore wooded, though trees
large enough for lumber are found only in sheltered valleys or on low
land. It s not roughly mountainous, though soveral prominént scai-
mits occur. The most conspicuous of these lies four miles back from
the lake, about half way between tho head of the iake andLuketon. As
I could not ascertuin that this is recegnized by any name, I propose
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naming it McLeod Mountain, in bonour of the discoverer of the lake. Mountains,
Tt height is about 6300 feet. Bétween McLeod Mountain and Dease
Cheek is Mount Sullivan* not so clevated as the last, but neaver the
lake-shore and very conspicuous from it, On the opposite, or east
sido of the lake, a couple of miles back from the shore, is a group of
rounded and wooded mountains, somewhat exceeding 1000 feet in
height above the lake, or about 3800 ahove the sca. Beady Mountain,
another notable landmark, is also on the east side of tho lake, about
three miles from its lower end and near the creek of the same name,
Its height was not determined, but 1s less than that of McLeod Moun-
tain. With the exception of these and somo other nameless
mountains, the country near the lake is merely hilly, or rises in long,
light slopes from the shorves to undulating wooded uplands, a few
huodred feet only above it, which coalesce with the bases of the moun-
tains, Ouly near the northern end of the lake do the mountains begin
to crowd down more closely to the water’s edge. The lake 18 shallow
and marshy at both ends, but is elsewhere evidently very deep, though
no soundings have been made 1n it.

Rock-cxposures are infrequent along the margin of the lake, which, » Superfloinl
when scarped, generally shows only stratified, sandy, clayey and B
gravelly torrace-deposits, like those seen on the trail to the south-
eastward. None of these were recognized as true boulder-clay. The
lake is probably held in at its northern end by the accumulated delta
deposit of Thibert Creek.t It 18 much constricted, further up, by the
similar deposit of Dease Creek, and has narrowly oscaped being divided
at this place into two lakes. It is rimmed round at its head by some-
what irregular terrace deposits, which have already Loen alluded to as
filling the ancient valley which communicates with that of the Stikine.

The vegetation gives evidence of a greater rainfall and conditions
more alpine and less favorable than those met with on the trail to the
south-eastward, and sharply contrasting with that of Telegraph Creek v, i1 10n and
and the Tahl-tan. The effoct of the ice upon the lake in spring, in cultivation.
retarding the vegotation in its immediate vicinity, was extremely
apparent. Agriculture can scarcely be regarded as practicable in this
region, and the results of gardening, however carefully conducted, are
small. Potatoes can be grown, but in some years they are much
injured by frost, and carrots, lettuce, ¢abbage, caulifiowers and turnips
may bo mado to affoid a ﬁtr return,

Buch rock-exposnrps as could be reached near the shores of the lake Rocke.
wero inspected, awd the mgor(n.l brought down from the hille by sev-

*80 ngmed for M, J. H. wm,i‘nmumm of the district, 1ost In the wreok
of the Pueifte in 1870,
~ A siream sboyt Aty faet wide.
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eral streams was examined, the evidence afforded being in favor of the
belief that the whole country is underlain by Pal®ogoic strata resem-
bling those described to the south-emstward. In addition to the lime-
stone already noted as occurring at the head of the lake, there ure grey
and greenish rocks, representing altered materials of voleagic origin,*
associated with loek-green serpentine, in which some minute veins of
chrysotile or asbestos were noted. Boesides these, and probably pre-
dominant as a whole in the valley of the lake, are argillite-schists,
which vary from a black plumbaginous to a grey, finely micaceous
character, and are often lustrous and not unfrequently highly ealcareous.
The rocks, as a whole, closely resemblo those of parts of the gold
bearing series of Cariboo district.

Dease Creek, is said to be about twelve miles in length and to rise
in a lake about five miles long. It has cut a decp, narrow \/-shaped
valley through a series of terraces, which have evidontly been formed
at its mouth when the lake stood at various levels higher than the
present. The ancient pre-glamal valley has, at the same later-glacial
period, been filled with clayey and gravelly deposits, among which
large and often glaciated boulders are common. These deposits fre-
quently resomble boulder-clay, and are possibly entitled to be so called.
'The present valley has been cut down through them, and often to a con-
siderable depth into the rock beneath them. The mining has occurred
chiefly in the bed of the stream, along the surface of the solid rock, in
the sides of the valley, and in various places in the gravel deposits
which still remain ; also at the head of the flat on which Laketon
stands, where the stream issues from the narrow recent valley. Much
quartz occurs in the wash of the stream, and the gold, being “ coarse,”
is evidently of local origin and has been liberated by the disintegra-
tion of the rocks in the immediate vicinity of) if not entirely within,
the actual drainage-area of tho stream.

GoLp Mining 1N CAssiAR DisTRIOT.

The following table, based on the reports of the Minister of Mines
of British Columbia, clearly illnstrates the sudden rise and gradual
decadence of the gold yield of Cassiar district.—

Estimated value of Gold produced by Cassiar District,

from 1874 to 1887.
1873.. ----- P aEsseRBRrENe P aNy dbuan Kn'tknom
L N e
S senesavevesiisness:  SR0DM

# One of thess, representing a numerous olsis having & more or less distinet Mhistosre strwe
ture, is desoribed in Appendix V. (Dease Lake, No. 8.)
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1BT0 05w s it bimme s e s ins, 550,474
1877 teeraesnerciinianssnasicncnsanss 499,830
18T cussonivsimmmemmninineessscavees: 510,720
TETD s mmsmasinns sommadonisesion sesmsse 405,200
VBBO suiivvwvinnsnnv S5 siaivasise s 297,850
YBL iviwuvinnvniimven wneiisssavimes 198,900
1882 tecennvarivniineransrananarnaaas 182,800
1888 i R 119,000
Y88, snvnwnanmnm s s v 101,600
1885 cauere tarrrniran tanane rreeanns 50,600
IBRB s s e G e 63,010
1887 wonnwn wnmmainsumese: wemns e 60,485

Totalivaivs e s s v $4,886,060

No estimate has becn formed for the yicld of the mines in the first
year of their opeiation (1873,) but as that for the following year
appears probably to beoverstated, it may, for the purpose of arriving at
a general estimate of the whole, be assumed that the sum of one million
includes both years. The value of the gold may be stated as from $16
to $17 per ounce, though that of Dease Creek is usually prieed at about
$15:50 only,

In tho Report of Progress of the Geological Survey for 1888-87, I gources of in
was enabled to givo a general note on the vaiious creeks worked for formation on
gold in Cassiar and on the Stikine.* The information there given was
chiefly furnished by Mr. G. B. Wright. I am now able to add to this,
partienlars as to the actnal condition of the workings in 1887, These
were largely obtainod throngh the kindness of Mr. J. S. Crimp, the
present Gold Commissioner for Cassiar district, though facts were also
gathered from several old miners who were among the first to enter
the country. As explained on a previous page, my opportunities of
personally investigating the Cassiar district were restricted by the
necessity we were under of pushing on to our main field of explora-
tion. Chiefly from the sources above-mentioned the following sum-
mary account of the different localities is derived.

Summary of Facts relating to Gold on the Stikine and various Creeks in
the Cassiar District (1887).

Stikine River.—Gold discovered, 1861. Very fine gold can be found Looslites of
on almoat all parts of the,river, but very little profitable work was gold mining.
ever done below the mouth of the Clearwater, The rich ground
may be said to havp begun about nine miles below Glenora, and to
bave extended - to the Grand Cafion, above Telegraph Creek.

Here Sheck’s or _S'bthsa's gr, and Carpmtfer'd, Fiddler’s and Buck’s

* 0. oit., . 188-140.
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Localities of Br8 were situated, the richest being between Glenora and Telegraph

goldmining,  Opeck, though gold was also worked in a few places in the Grand
Cafion. With the exception of a few spots in the lower part of the
cafion, below the Tahltan, and one nearly oppo~ite Wilson’s, all the
gold was very fine. Coarse gold was also found on the luwer part of
the Tahl-tan, which proved quite profitable, and bars were worked for
a distance of ten or fiftecn miles up the river. Pellets supposed to be
of silver but probably of arquerite or silver-amalgam were also found
on the Tahl-tan, The bars on the Stikinc at first averaged $3 to $10
a day to the hand, and as much as two to three ounces was sometimes
obtained, but not more than 81 to $3 can now be got, and work has
practically ceased. It is stated that none of tho higher benches so far
prospected will pay for hydraulic work, but it is doubtful whether
these have been examined with svfficient care, as the area of such
benches is very considerable.

Dease Creek.—The bed of this creck has been gone over reveral
times, and is now nearly work® out. It formerly yielded 88 to $50 a
day to the hand, and paid well from the head of the flat, at its mouth,
for six miles up. Above this a few isolated good claims were found.
particularly the Cariboo Company’s claim, eight miles up, from which
much heavy gold was obtained. This claim has been worked over four
times. The best remaining claims are bench claims on the south side
of the creek, some of these being upon an old high channel which
yields well in places. Some hydiaulic work on a smull scale is being
carried on, In 1886 there were sixteen whiteg and thirty-five Chinese
at work, and the total amount produced was about $15,000. The
gold is generally well water-worn and somewhat mixed in character,
varying in value from 1550 to $16 per ounce.

Thibert Creek.—The bed of this stream is also worked out. It paid
for about six miles up from the mouth, yielding at about the same rate
as the last. Bench claims are now being worked, two by the hydraulic
method, the rest by tunnelling. ‘An old high channel had also been
found on the south side of this ereek, upon which two elaims are being
worked, one paying very well. Yield in 1886, nearly the same with
Dease Creok, about twenty-two whites and twenty-five Chineso being
employed. Gold valued at $16 per ounce. On, a tributary named
Mosguito Creek very good pruspects have lately been obtained,—as
mIeh as 840 to a six-foot set of timbers. Work is now going on here.

Defot Creek.—A. tributary of Cafion Creek, on the same {west) side
of Dease River with the last. It rises on u plateau high gbove the
river, where great numbers of quartz reefs occur, and the gold found
is quite rough and full of quartz. Large nuggets hava,begn obtained,
including ome of fourfeen ounces in weight. Somo work is &till in
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progress, though the creek-bed i worked out. Gold worth $17 PEY Localitien of
ounce. el mbntn

Cafion Creek.—No paying deposits found.

Cottonwood Creek.—This large stream heads in the same mountains
with the last, but no paying deposits have been found upon it.

Beady Creske.—A little mining was done here in 1874 and 1875, but
nothing of importance ever found.

Eagle Riwer.—No mining ever developed.

MeDame Creek.—Discovered 1874. The highest average daily yield
varied from $6 to 100 to the hand when mining was at its best. Most
of tho gold was obtained in what appeared to,be an old high-level
channel, which crossed points of terraces or benches on both sides of
the present stream. A very small proportion of the yield was from the
stream-bed. Four or five Whites and forty Chinese are now at work
here, the greater number of the Chinese being employed on wide flats,
which occur about nine miles up the creek. Bench claims run for
about seven miles up the creek or to Holloway's Bur. Gold worth
from $17-75 to $18 per ounce.

Snow Creek, a tributary of the last.—The 1ichest claim found in Cas-
siar was near the mouth of this ereek, yielding for a week 300 ounces
for six to eight men Only two men now at work.

Quartz Creek, a bianch of Trout Creek, which is also & tributary of
McDame Creek. Good claims were worked here, yielding rough gold
full of quartz. Much quartz in the vicinity. Two miners now at work,

ZRosella Patterson and Dennis Creeks.—Yielded moderate amounts of
gold, paying “ wages,” say, at §6 o day., Now abandoned.

The remaining creeks mentioned in the report ciled, viz., Gold Creek,
Slate Creek, Somer's Creek or Furst North Fork of McDame, Third North
Fork of McDame, Spring Creek and Fall Creek, are now abandoned,
though several of them yielded a considerable amount of gold st one
time.

Sayyea Creek, Near the head-waters of the Upper Liard, yielded
excellent prospects, but has never been properly examined. The gold
obtained was found in the benches, gnd some of it was very coarse.
The creek yielded at the rate of $10'90 a day to the hand for a short
time, to three miners who discovered it.

Waiker Creek.—Said to be distant about seventy miles in an easterly
direction from the mouth of McDame Creek. Some work has been
done here, but no gre‘at qimht.y of gold obtained.

Black, Turnagain wddy " River.—Reached by trail running
casterly ﬁ-om a point opposit the niputh of MoDame Creek, and said to
be ninety miles distant. gold stated t4 have been obtsined to the
value of $20 peg day to the and it is generally believed that coarse
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gold may occur on its head-waters. In 1874 prospectors found streams
about seventy miles south-east of Dease Lake, which are supposed to
be tributaries of this river, and yiclded 86 a day in coarse gold, but at
the time this was considered too poor to work.

Frozen ground.  Considerable difficulties were experienced in mining operations in

Moetalliferous
veinr

Disoovery.

some parts of tho Cassiar district on account of frozen ground, often
met with below the wooded and mossy surface. It is on record that
on Dease Croek, the ground continued to be frozen to the ond of a
tannel driven in ond hundred and fifty feet from the slope of the hill,
and at a depth of forty feet from the surface, After thei woods and
moss had, however, been burnt off littlé further complaint was heard
of frozen ground.

Very little has yet been done in the way of prospecting for metal-
liferous veins in this district, but from what T have been able to learn
it would well repay a thorough examination, and the comparative ease
with which it may be reachedgfrom-the coast, together with the facil-
ity it affords for the construction of a good road to the very centre of
the district, should not be forgotten. A specimen of galena, holding
a little copper and iron pyrites, from the ‘ Acadia Claim,” South Fork
of McDame Creek, was given to me some years ago by Mr. J. W.
McKay. This has since been assayed by Mr. C. Hoffmaunn, and proves
to contain 75 ounces of silver to the ton of 2000 1bs. A piece of native
copper, fifteen pounds in weight, was at ono time found'in Boulder
Gulch, Thibert Creek.

Taking into consideration the gieat extent of generally auriferous
country included in the Cassiar district, it must be conceded, that apart
from tho immediate vicinity of the well known productive camps, it
has beon vory imperfectly prospected, A great part of the district
has in fact merely been run over in s‘lreh of rich diggings, the simplest
and cheapest methods of prospectirig only, having been employed in
the quest. It is not improbable that additional rich creeks like those
of the vicinity of Dease Lake; may yet be discovered elsewhere and it
may be considered certain that these are great areas of poorer deposits
which will pay to work with improved methods, and will eventually
be utilized. It is also to be anticipated that “quartz mining” will
are long be inangurated and will afford a mdre permanent basis of
prosperity than alluvial mining, however rich.

Discovery AND ExpLoraTION oF (AssiAr ' DismrIoT,

The Cassiar distriot of the morthern interior of British Columbia
may be said to have been twice discovered, first by officers and em-
ployees of the Hudson Bay Company, and again, aftér & considerable
interval, by the gold miners,
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The unsuccessful attempt made by the Hudson Bay Company in Exploration by

1834, to reach the trade of the interior country west of the Rocky
Mountsins from the mouth of the Stikine, has already been noted.
{(p. 61B). Efforts were at the same time being made to open up routes
from the eastward. In the summer of 1834 Mr. J. McLeod, chief
trader, was employed exploring the Liard River above Fort Halkett,
and.in endeavoring to discover some stream flowing to the westward.
He found and named Dease Lake,* crossed to ithe head-waters of the
Stikine, which he proposed to name the “Pelly River,” and travelled
westward in the valley apparently as far as the Tooya or Second
North Fork, The Indian bridge (afterwards named Terror Bridge by
Mr, R. Campbell), by which this river was crossed at the foot of
“Thomas' Fall,” was of such a character that neither McLeod nor any
of his eight men dared to attempt it, and from this point he and his
party retraced their steps.

The geographical information obtained by McLeod is incorporated Ml hlohoduom
in Arrowsmith’s map of 1850, on which, however, the upper pmt
of the Stikine, which McLeod had proposed to call the Pelly, is
named “ Frances River,” and is placed much too far north and is not
connected “with the Stikine. The pame Frances is still retained as
an alternative one to “Stikeen” on the edition of 1864, thongh it has
since fallen entirely into disuse. McLeod's route from the head of
Deasc Lake, as shown on these maps, crossed the Tanzilla within &
fow 1niles of thelake, and followed its left bank, recrossing before the
main Stikine enters the valley, probably by an Indian suspension
bridge, which is reported still to exist, within a mile or two of this
point. On careful consideration of the facts there can scarcely be any
doubt that the Tooya River was McLeod's furthest point, and the
Indian bridge probably crossed it near the position of the present
bridge, though it may have been at some point further up the stream
which has not yet been mapped. '

In 1836, McLood'’s successor at Fort Halkett was instructed to estab- Secondabortive
lish a post across the mountains and to extend the trade down the suntiee
Stikineé, or “ Pelly,” as it was then catled from McLeod’s naming. For
this purpose he left Fort Halkett early in June, with.u party of men
and two ‘large canoes, but the expedition entlrely miscarried. The
appearance, or reported -appearance, of alarge force of hostile Indians
at Portage Brulé, ten miles ‘above Fort- Halkett, so alarmed the party
that they tnt'ned hncit in great heste, abandoning their goods, and lost
20 tirve in Tunning dm str?am to Fort Sxmpso:n

Duq- T ok M o s e e Reakand bt Dot Watrem Dokans tho Aomtls
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For most of the above particulars I am indebted to Mr. Robert Camp-
bell, who was at the time of the return of the last-mentioned party in
temporary charge of Fort Simpson. The news brought back by these
expeditions was of a character to discourage further ente?*prises in the
region, the extremely difficult and dangerous navigation of the Liard
River, which constituted the avenue of approach from the Mackenzie,
being an additional deterrent. In 1838, however, Mr. R, Campbell
volunteered his seivices to establish a trading post at Dease Lake, and
in the spring of that year succeeded in doing so. He waa.laccompanied
by a half-breed and two Indian lads only. After ascertaining that the
“Pelly” of McLeod was identical with the Stikine, he retnrned to
Dease Lake, where, to employ his own words, “ we passed a winter of
constant danger fiom the savage Russian [coast] Indiars, and of much
suffering from starvation. We were dependent for subsistance on
what animals we could catch, and, failing that, on ‘tripe de roche.
We were at onc time reduced to such dire straits that we were obliged
to eat our parchment windows, and our last meal before abondoning
Dease Lake, on 8th May, 1839, consistcd of the lacing of our snow-
shoes.”*  After boing thus abandoned, the post was not again re-occu-
pied. It had become unnecessary, owing to the lcasing of the *coast
strip” of Russian America by Sir George Simpson for the Company,
in consequence of which the trade of the interior was entirely con-
trolled on both sides by the Company.

From this time the country appears to havo been practically forgot-
ten for many years. The furs produced by it found their way, through
the Coast Indians down the Stikine, by the Idiard to the Hudson Bay
posts on that stream, or across conntry southward to Fort Connelly
(established by Doaglas in 1826), on Besr Lake, at the head of the
Skeena River. The oxploration of thg' Telegraph Survey in 1866-67,
has already been referred to. It did not extend inland as far as
Dease Lake,

Such was the state of the Cassiar district when Messrs, Thibert and
McCulloch, by the dizcovery of gold in 1872, brought about an entire
change in its condrtions. Henry Thibert, a French-Canadiag, left the
Red River country in 1869 on a hunting apd respecting expedition
to the west. 1In 1871 he met McCulloch, a Scotchman; and together
they passed the winter near tho abandoned site of Fort Halkett, on
the Liard River, suffering no ordinary hardships from scarcity of food.
Near this place, probably on what was known atterwardsas MoCulloch’s
Bar, gold was first found. In 1872 they reached Dease Lake, having
been informed that it was a good locality for fish, with the intention

* The Discovery and Bxploration of the Yuson (Pelly) Biver. Winnipeg, 1885, i
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of securing & sufficient supply for the ensuing winter. Being told,
however, by the Indians, that white men were engaged in mining on
the Stikine not far off, they crossed by the trail from the head of the
lake and reached the mining camp of Buck's Bar. Early in 1873 they
set out on their return to the original discovery of gold, but meeting
with succoss on Thibert's Creck, at the lower end of the lake, they were
deterred from going farther and remained working there during the
summer, being joined afterwards by thirteen other miners from the
Stikine. Dease Creek was discovered during the same season, and Capt.
W. Moore was among the first to begin work there. Thibert is still
mining in Cassiar, but McCulloch lost his life some years since on a
winter journey on the Stikine,

The subsequent history of Cassiar is that of a mining district.

In 1874 the population, oxclusive of Indians, was estimated t0 guig minfng,
have reached 1500. The placers of McDame Creek were discovered, 8™
Miners descended the Liard a long distance, and worked MecCulloch’s
Bar and other river-bars., Prospectors ascended the same river, and
reported having been within sight of Frances Lake. The little town
of Laketon was built at the mouth of Deaso Creek, and beef cattle were
for the first time brought acioss country from tho Upper Fraser. The
total yield of gold from the district (which, from a mining point of
view, includes the Stikine) is roughly estimated to have been equal to
$1,000,000.

In 1875 the population is estimated to have been 1081, and the yield 1873,
of gold equalled about $830,000. Three hundred head of cattle were
brought from the Fraser overland. This and the preceding season
were the best yeara of the district. Of a small party which spent
the winter of 1874-75 far up the Liard River, four died of scurvy.
Prospecting was actively carried ou in outlying regions, Sayyea Creek
being discoveired near the Liard head-waters, and the Frances River
also apparently examined.

Owing to the flattering accounts sent out, a great influx of miners jg7,
oceurred in 1876, tho population being at one time estimated at 2000,
Profitable work could not, however, bo found for so many men, and
the yield of gold fell to $499,830. Walker Creek, said to be seventy
to cighty miles cast of MoDame Creek, was discovered, but this
stream nover proved very remunerative, Defot Creek was also found,
and in 1878 proved rich fbt a limited- area.

Since this time the prédpction of the district and the number ufnagmu:;o&wu
winers employed-have gradimily declined, and no important new creeks ™
have bgen discovered, reports to that effect have from time
to time boen circulated. “The Bhick or Tdrnigain (Meddy) River is
tho most recent' of thess, attention being drawn to it in 18886,
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It appears, indeed, that after the first fow years very Lttle prospecting
or exploring has been done at a distance from the main creeks, of
which Dease, Thibert and McDame have throughout been the most
important and permanently productive,

Dease Rives,

We left Dease Lake with quite a Jittle flotilla, consisting of the
three boats we had built, with an Osgood canvass boat, whigh it had
been intended to keep in reserve, but which the amonut of dead weight
which we had to carry obliged ns to prest into the gervice. Besides
myself, the party consisted of Messrs. McConnell and McEvoy, four
white men, five Coast Indians and one Indian woman, the wife of the
leading Indian boatman,

Though the region about Dease Lake is as a whole rather low, with
isolated mountains and ridges hgye and there prominent, that to the
east and north-east is very different, being studded with rugged moun-
tains, and in effect constituting an important mountain range with
north-west and south-east trend, and a transverse width of nearly
fifty miles. This range appears to represent a continuation of that
which in various maps has been named the Peak Mountains or Blue
Mountains, but as its connection to the south-eastwaid is as yet quite
uncertain, and as neither of these names possesses either a distinctive
character or any special fitness, I believe it will be most appropriate
and convenient to call the range the Cassiar Range, and shall accord-
ingly so designate it.

Looking down the Dease River from Porter's Landing, near the north
end of the lako, tho view is one of the most picturesgue mpessible,
embracing a portion or the lake itself, bordered by the marshy flats of
the mouth of Thibert Creek and bounded by the rugged and extromely
varied forms of the eastern ridges of these ntaios, lowards which
the Dease River flows, and through which it culk in a direction almost
directly transverse to the run of the range.

The Dease River has, up to the present time, been very inagemrately
represented upon the maps. My survey of the river, as.shawrt.on the
accompanying map, proves that its course is sonfewhat rapogrkable.
Lrisregarding minor flexures, which are numerous and sometimes in-
volved,' it may be described as following three prineipal directions.—
From Dease Lake its general course ia N, 56° B, for forty-seven miles,
to a point near the valley of Rapid River. Here, before it has freed
itself from the Cassiar Range, it tnrns nearly at a right-angle to a
bearing of N. 15° W, which it maintains for thirty-one miles. Thenoce
it again turns for a seeond time through a right-angle to & course of
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N. 55° E., which it follows to its junction with the Liard. Its entire
length, thus measured in three straight reaches, is one hundred and
ten miles, but measured in straight lengths of one mile it is one hun-
dred and twenty-soven miles, or, following all the sinuositics of the
stream, one hundred and eighty miles.

The height of Dease Lake, as previously stated, is 2660 feet, within Fali of the
small limits of crror. That of the confluonce of the'Dease and Liard i e
about 2100 fect. The last mentioned elevation is a fair approximation
only, as no simultaneous barometer readings were available for purposes
of comparison, and the weather during our stay at the forks was rather
unsettled, The total fall of the river, according to these figures, is 560
feet, giving a slope of four feet to the mile for its entire length, which,
judging from analogy with other western rivers, is about what might
be cxpected from the appearance of the stream. The velocity of the
cuirent was estimated at aboutl three miles an hour, as a general aver-
age, but there aro several little 1apids, as well as some rather long
tranquil reaches.

The 1iver, from Dease Lake {o the Liard, may easily be de- Novigability of
scended in two days, but the ascent is a compaiatively slow process, .
depending much on the height of the wator, and when the bars and
beaches are not bare for tiacking is a tedious affair. It is possible that
the river might be navigated by small stern-wheel steamers of good
power, as thore arc no insuperable obstacles, but doubtful whethor
such an enterprise would be a remuncrative one, even if the traffic
were to assume proportions much greater than at prosent. Such goods
as are now required at McDame Creck (fifty-five and a-half miles below
Dease Lake by the course of tho stream) and at the little trading post
at the mouth of the river, are easily taken down stream in lurge flat-
bottomed boate, which go back light, by poling and tracking, without
great difficulty, The boating on the river has beon done principally
by crews of Coast Indians, who are engaged and brought into the
interior for the purpose.

On leaving Dease Lake, the river is a small stream, estimated {0 ypper part of
average from 100 to 150 feet only.n width, with a general middle 'B®7ive™
depth of about three feet. It is extremely tortuous and rather swift,
meandering in & wide, flat valley. At about eight miles from the lake,
it may be said distinctly to enter the mountains, the valley at the same
time gradually narrowing and becoming bordered by mountains from
4500 to 5000 feet; in height, which, on the 19th of June, still bore much
snow on their summits. At about thirteen miles from Dease Lake, it
expands into a little lake abbut a8 mile and three-guarters in length,
and between this and the modth of Cottonwood Creek it flows through
three more similar lake-like okpansions, which are, respestively, a mile
and a-half, two miles and anamile in length. Those are probably farmed
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in all cases by the partial blocking of the valley by débris brought in
by tributary streams, of which Cottonwood Creek itself is the last and
most important. These lakes constitute somewhat serious impedi-
ments to navigation, as they freeze over in the autumn long before the
ice takes on the river, and remain frozen till late in the spring.

The mountains by which the valley is hemmed in on both sides from
First Lake to the Cottonwood are very rough and high, and chiefly,
if not entirely, composed of granitoid rocks. About three miles and
a-half north-west of Second Lake is a remarkable broken summit, with
a height estimated at 7500 feet, which, fiom the peculiarity of its
form, has been named Anvil Mountain, Running parallel with this
and Third Lake is n straight, well-defined range, the higher peaks of
which attain an equal elevation, and which, for the sake of distinction
and in consequenco of the long slopes of broken rocks which descend
from it, has been indicated on the map as the Skree Range. It is pro-
bable that actual measurementWill show that several of the peaks in
this vicinity exceed 8000 feet. The vegetation was observed to be
further advanced as soon as the Dease River was fairly entered, show-
ing how great must be the effect of the ice which lingers on Dease
Lake, in its immediate vicinity. There 18 also cvidence ot a less abund-
ant rain-fall along the river,

Dease River 1apidly incieases in size, and after the lake is left, sooa
doubles its volume, owing to the number of afluent streams, of which
Cottonwood Creck is the first which may be called a river. This
stream occupies an important valley, which may bo obseived to run
for many miles in a north-westwaid direction, bordered by continuous
high ranges. It i» remarkable that no paying deposits of gold have
ever becn found either on this or on Eagle River, which enters the
Dease from the south about four miles further down. Eagle River
also flows between high mountains, and its valley appearsto be paral-
lel to, and analogous with, that occupied by Dease Lake. It is evi-
dently the * Christie River” of McLeod,* but this name has entirely
passed out of use, and it appears hopeless to endeavor to reinstate
it. Cottonwood Creek is shown on Arrowsmith’s maps, aceording to
McLeod and Campbell, but is not named.

Rock exposures are unfrequent in the banks of the portiomof Dease
River above described, though stratified gravel deposits are often cut
into. There is also a considerable development of terrsces at high
levels on the sides of some of the mountains, particularly in tho part of
the valley which runs along the base of the Skree Range. Well

* I have endeavored in all cases to identify the original names given byibe first explorers in
this country, and to ascertain as well the native nomes of places, but where {! have passed
entirely out of wee by the miners and traders pow in the country, it becowmes necereary to drop
them, though in #o doing the etrict law of priority is, no dogbt, t
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marked terraces wore here seen on the west sido of the valley, at an
estimated height of 2000 feet above the river, or about 4600 feet
above the soa.

Immediately below the mouth of Cottonwood Creek is the Cotton- gottonwooa
wood Rapid, in which the course of the river is impeded by a number §ohe o,

of boulders. The rapid is not a formidable one, or at all dangerous to
run, with ordinary care. The 1iver below Cottonwood Creek runs
nearly due east for about ten miles, with a rather strong current. It
then turns more to the northward, and after making several large
flexures, reachos Sylvester’'s Landing, at the mouth of McDame Cicek,
in about eight miles. In this reach the current is slack, and the river
averagoes 200 feet in width, The flat land of the river-valley is rather
wide in this part of its length, but the mountains to the north and
south are high and bold, many of the summits ranging from 6000 to
7000 feet. The lower slopes of the mountains are usually light, and in
general thickly wooded, but their higher parts are i1eeless, and from
the quantity of snow borne by them in June, must retain some snow
throughount the summer, Immediately opposite the mouth of McDame
Creek is a remarkably prominent and abrupt rocky mountain, which
it is proposed to name Sylvester Peak. It height was cstimated at
7000 feet, but the circumstances did not admit of its measurement,

Sylvester's Landing is the point of supply for the miners on McDame Sylvester's

Cieek, also a post for Indian trade, and there are here a few log-houses
and store buildings. Mr. R, Sylvester has been 1esident here for a
number of years, and readily gave us all the information and advice in
his power. McDame Creek was discovered to be auriferous in 1874.
It has sinco been constantly worked, and, with its tributaries, has
yiclded much gold, but is now believed to be nearly exhausted. Its
valley is wide and important, running north-westward for about seven
miles, and then turning nearly due west. At the angle thus formed a
low, wide pass leads through the mountains to the north-eastward,
where it connects with the valley of the Dease. The appearance of
this pass, as seen from a distance, is such as to suggest that the Dease
River itsclf may at some former peridd have flowed through it.

ding.

ocDame Creek
ins.

The mouniains bordering McDame Cieek, viewed from Sylvester’s et

Landing, are singularly different from any before met with. They are
ovidently composed for the most part of limestone, and characterized
by the occurrence of long, bare slopes of shattered rock-fragments.
Thoy are scarcely at all wooded, and in this respect resemble the bare
limeatone crests of p&ﬂa of '):he Rocky Mountains in more southern
latitudes. i .

Potatoes and turmips of large size are grown every season Without Caltivation.

dimcu!ty on MeDame Creek.
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Nine miles below Sylvester’s, the Dease makes its great bend toward

below McDame 4,6 north, the intervening portion of the river somewhat changing its

Trail to Black
River,

Rapid River.

Dry belt east of

iar Moun-
tains,

character from that above described, rock exposures being compara-
tively frequent in its banks and bed, where they produce ~everal little
rapids, Four-mile Crcek enters from the south at somewaat less than
the specified distance below Sylvester's. It appears to be the « Stoart
River ” of McLeod, shown on Arrowsmith's map of 1850, but neither on
this nor on that of 1854 is McDame Croek indicated. Sylvester's trail
to Turnagain or Black River (Muddy River of miners) rurs up this val-
ley, and follows a tributary—Sheep Creek—to the south-eastward,
passing near the base of Sheep Mountain, a high rugged peak esti-
mated at 8000 feet, situated about five miles and a-hualf south of the
Dease. The distance to the trading outpost on Turnagnin River is
estimated at ninety miles, but is probably less. Horses are employed
in packing over the trail.

The valley of the Rapid River joins that of the Dease at its great
bend, just alluded to, but the stream, running parallel with the Dease
for some distance, enters it several miles lower down, and its actual
confluence was not observed. Beyond the great bend the mountains
near the river decrease rather notably in height and abruptness, and
at the same time retreat from the vicinity of the river, the valley
becoming very wide, and long, hummocky slopes, or groups of lew
hills, coming in betwcen the river and the mnountains,

The northerly course of the river here carries it very obliquely
through the eastern portion of the Cassiar Range. The precipitation
in this part of the valley is evidently inconsiderable. The quantity of
snow resting upon the mountains was obscrved to be very small, and
here Sylvester successfully winters bis horses, without cutting hay
or otherwise providing for them, the depth of snow in winter be-
ing so small that it does not seriously interfere with grazing. This
favored district is, in fact, homologous with that in the vicinity of
Telegraph Croek, being in the dry lee of the Cassiar Range, just as
that is in a similar situation with respeet to the Coast Mountains,
Much of the valley, with the slopes of the hills, is open or partially
wooded with groves of black pine (P. Murraygna) and aspen poplar.
The grass has the tussocky bunch-grass character usuelly found in
dry regions, and it is intermixed with the small sage (Artemisia frigi-
da). The bear-berry (Arctostaphlyos uva-ursi) is not uncommon, and
the strawberry and lupin (Lupinus Nootkatensis) wore in flowor.
Anemone patens was here also obsorved for the first time, bidt long past
flowering. Making allowance for the time occupied ,in reaching this
place from Telegraph Creek, the progress of vegetatfon here wae
palpably less advanced, but the showing was still a remarkable one
for the latitude, elevation and distance from the sea of the region.
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Below the Rapid River the Dease changes its character considerably, peas
becoming relatively wide, with numerous gravel-bars and in mmem"l‘g vr.
places many islands, with frequent “drift piles” or accumulations of
timber. Terraces are well shown on the sides of the mountains and
reach a height of about 2000 feet above the river,

A few miles before reaching the second great bend, a stream joins French Creek.
from the west, which has become known to the miners as French
Creeks, and is probably the ¢ Detour River” of old maps. It rises on
the north-east slope of the Cassiar Mountains, and is not large.

The last main reach of the Dease is that which extends from the rower part of
second great bend to its mouth, a distance of thirty-one miles in a ‘¢
direction of N. 55° E. Though the courre of the river is far from
being direct, the general bearing leaves the base of the Cassiar Range
neaily at a right-angle, The country becomes low and uninteresting,
and assumes a rather dreary aspect, being covered generally with
forest of inferior growth, often degenerating into swamp on northern
aspects, and with only occasional grassy openings on slopes with
sunny exposures. In descending this part of the river, the mountains
goon become invisible from the river-valley, which is bordered by
unudulating lowlands, or low diffuse hills which rise to a plateau at
some miles distant, from 400 to 500 feal above the stream. Banks
of frozen soil were seen in one or two places beneath a peaty or mossy
covering. The climate is evidently somewhat more humid than be-
fore and less favorablo to vegelation. The curient of the river is
rather swift, and there aro two or three inconsiderable rapids, but none
of importance till within about four miles of the mouth, where theie
are several strong rapide, which at certain stages uf the water are
reported to be dangerous, and in which all our boats shipped mere
or less water. Terraces, as much as 300 feet in height, approach the
river in some places in this part of its course, and when cut into gene-
rally show gtratified gravels which sometimes rest directly on low
exposures of rock.

The larch (Lariz Americana) was first seen five miles below the Laroh.
second great bend, and below this place becomes quite abundant in
cold, swampy spots, where it grows with the black spruce (Picea
nigm )

Blue River (the “Caribou River” of Campbell) joins the Deaso piue River.
twelve miles below thie second groat bend. It is a stream fifty feot
wide at the mouth, with clear water, and derives its supply from
the north-eastern slopes of tba Cassiar Rango, to the north of French
Creek.

The “Lower Post,” which gs the farthest outwork of * civilization "’ * Lower Post.”
or trade in this direction, is dituated at the edge of a terrace forty
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feet in height on the left bank of the Liard, about half a mile
above the mouth of the Dease. Il is of a very unprelentious charac-
ter, consisting of a few low log buildings, in the vicinity of which the
woods have been entirely destroyed by fire.

The soil is poor near the post and the climate evidently unfavorable,
but potatoes and turnips have been grown here in small patches.

The Liard River is here said to open, as & rule, from the 1st to the
5th of May, though in 1887 this did not occur till the 18th of that
month. In the autumn of 1886 it was frozen over on November 21st.

Mr. Egnell, in sole charge, received us on our arrival here with all
distinction possible, displaying his Union Jack and firing a salute from
his fowling piece. Before leaving we were indebted to him for many
other courtesics, all of which are here gratefully acknowledged,

Geology of the Dease River.

It would be impossible, witho®t the eéxpenditure of much time, to
make anything like a completo geological section on the line of the
Dease, in consequence of the infrequeney of rock-exposures on the
river itself and the distance and rough character of the bordering
mountain-slopes. The main geological features are, however, suffi-
ciently apparent, For about twelve miles below the lake the rocks
composing the mountains seem to be referable to the same Palweozois
seried, which has been described as occurring on Dease Lake, but the
exposures examined appeared to be somewhat more highly altered,
and in some cases to approach the character of crystalline schista.
One bedded rock.is probably a diabase, with somewhat lustrous divi-
sion planes and kernels of epidote.

Beyond the point above defined, at the first little lake, a granitic
area is entered on, which may be regarded as constituting the axis of
the Cassiar range, and which extends on the river to the meuth of the
Cottonwood, constituting the entire Skroe Range, apd apparently
also Anvil Mountain and the surrounding high mountaih region, with
a tranverse width of about thirteen miles, The, gegnite hero seen
differs somewhat from. that fownd on the Eiifine 1in being wnore
highly quartzose and occasionally garnetifgrous. “ica is present in
great abundance, and is in some specimond black, in others of charac-
teristic pale, silvery colours. The existénce of distinctly gneissic rocks
wae not ascertained, but the lithological character of the series resem-
bles that of the lowest rocks of Shuswap Lake and other districts in
the interior of British Columbia to the south, which have beén provi-
sionally referred to the Archean. .

The valley of Cottonwood Croek appears to coincide Wit® the north.
castern edge of the granites for a numbor of miles, The mountains to
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the north of it, and extending eastward along the north side of the
Deaso, are evidently composed of stratified rocks, ineluding important
bedb of limestone, the average dip being about N. 46° E. < 30". The
northern spur of the mountain which terminates the Skree Range,
opposite the mouth of Cottonwood Creek, shows the overlap of the
stratified rocks upon the granites at a considerable height above the
rivgr. The mountains which run southward on both rides of Eagle
River valley seem to be also granitic for the most part, though a
greenish-grey felsite was collected on tho river from the northern spur
of the mountain to the east of the valley.

Little was uscertained respecting the rocks composing the moun- Bocksof
tains between Eagle River and Sylvestor's Landing, but granite does not Mountaine,
reappear in them. The range to the east of McDame Creck is largely
composed of limestone, which, striking in a north-west and south-east
direction, constitutes also the mountains on the south sido of the Deasc.
The dip is gencrally westward, at varying angles, and the limestones
a1e associated with reddish shales, and noar the mouth of Rapid River
wero observed to bo interbedded with dolomitic layers and calcareous
schists. The total thickness of the strata brought to the surface slong
this part of the river must be very cunsiderable. The lithological
resemblance is close to the upper part of the Palmozoic section on the
Bow Pass, including tho Banff, Intermodiate and Castle Mountain
limestones of Mr. McConnell (Annual Report, 1886, part ). Lime-
slones near the western or upper part of the river-section contain
numerous obscure fossils, including brachiopods, corals, and apparently
a sponge-like organism. I also satisfied myself of the occurrence of yyu1ma
Fusulina on weathered surfaces, proving the Carbomiferous age of the
rocks in question. The pure limestones are usually grey and are
not highly crystalline.

The mountains bordering the valley in the north-and-south part of
its course, between the first and second great bends, appear 10 be com-
posed throughout of similar rocks, though those on the west side are
much better exposed than those on the east.

Eleven miles touth of the second *great bend, on the right bank of conﬁmd
the river, is a low, rocky cliff, about fifteen fect above the water,
capped by about ten feet of bedded white silts. The rocks are black-
ish, sandy shales, rather hard in some places, carbonaceous, and hold-
ing a little impure lighite, They are extremely irregular in dip, and
are broken and jumbled up with & hard, grey quartzite, which is seen
iz places as the underlying ropk, but is even then singularly shatteved.
The aspoct of the shales is of those of the Tortiary rocks, and it
is peseible that this locality an old ehore line, byt more pro-
bable that the rocks form partof an ancient alide, or are upon the line
of disttirbance of a fauls,
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Pousibly s, Al the second great bend there are & few exposures of a peculiar
character, consisting of regularly bedded, dark, caleareous, flaggy argil-
lites, alternating with grey, flaggy and massive limestones. Litho-
logically, these much resemble the Triassic of the West Coast, but no
fossils could be found, though carefully sought for, and toeievidence is
quite too imperfect for the reference of the beds. The limestone is
rather cherty, and givos out a fetid odor on being struck. The heds,
as a whole, appear to form a synclinal.

Sohiats and From the socond great bend to the mouth of the Dease, the under-

slates of IoWer 1ving rocks comsisi of grey and black .schists, the former generally
calc-schists, and the latter more or less highly carbonaceous, They
are interbaddod with thin limestones, which often weather brown,
The cale-schists are frequently glossy, and in some places form very
thin, paper-like layers. Some of these rocks closely resemble those met
with at the “ Grand Rapid ” on the Stikine p. 556 B. The general strike
is north-wost by south-east, buf the direction and angle of dip is very
varied, and the beds are frequently much disturbed and twisted, and
traversed by veins of quartz and caleite. There are probably frequent
repetitions of the samo horizon, but the general arrangement may be
synclinal, the dark shales and schists occupying the higher position,
and being most abundant about the middle of this length of the river-
section, Graptolites were found in the dark shales, particularly at a
locality in a north bend of the river, eleven miles westward in a direet;
line from the mouth, and in appearance the whole seties is much like
that of the Cambrian cale-schists and Cambro-Silarian graptolite-shales
of the Kicking Horse (Wapta) valley, west of the summit, on the line
of the Canadian Pacific Railway,

Comparision The goneral aspect and association of the rocks to the east of the

south, granite axis of the Cassiar Range closely resembles that of the Rocky

Mountains about the 51st parallel, but diffors in the large proportion
of metamorphic materials of voleanic origin, which, from the débris
brought down by streams, must be even more abundant than the
oxposures along the river would indicate. This difference is paralleled
by the similar change which is met with on the 51st degree of latitude,
in passing from the Rocky Mountains proper tothe mtonm platean of
British Columbia.

oto on erap-, A small collection of graptolites, made at the point above indicated,

Besib. ™" has been submitted by Mr. J. F. Whiteaves to Prof. Charles Lapworth,
of Mason College, Birmingham, who has kindly examined them and
furnishes the following note.—

“The graptolites collected by Dr. Dawson from the, Dease River are
identical with those examined by me from the rocks of the Kicking
Horse Pass, some time last year. The species I notice in the Dease
River collection are :—

g
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Diplograptus euglyphus (Lapworth).
Climacograptus, comp. antiquus (Lapworth).
Cryptograptus tricornis (Carruthers).
G'logsograptus ciliatus (Emmous).
Didymograptus, comp. sagittarius (Hall).
New form allied to Cenograptus

“The graptolite-bearing rocks ave clearly of about middle Ordovician Age of the
age. They contain forms which I would refer to the second or Black by
River Trenton period, i.e., they are newer than the Point Levis series
and older than tho Hudson and Utica groups. The association of forms
18 such as we find in Britain and Western Europe, in the passage-beds
botween the Llandecilo and Caradoc limestones. The rocks in Canada
and New York with which these Dease River beds may best be com-
pared aroe the Marsouin beds of the St. Lawrence valley and the Nox-
man’s Kill beds of New York. The Deuse River beds may, perhaps,
be a little older than these.

“Mr. C. Whito described somo graptolites from beds in the moun-
tain region of the west, several years ago, which may belong to the
samo horizon as the Dease River zones, though they have a somewhat
more recent aspect.

“The specific identification of the Dease River fossils T regard as
provisional. While the species correspond broadly with those found
in their eastern equivalents, they have certain peculiarities, which
may, after further study or on the discovery of better or more perfect
specimens, lead to their separation as distinet species or varieties.

“It is exceedingly interesting to find graptolites in a region so far
removed from tho Atlantic basin, and also to note that the typiral asso-
ciation of Llandeilo-Bala genera and species is still retained practically
unmodified.”

Overlying these old rocks, in several places at about eight miles Tertiary strata.
from the mouth of the Dense, are shaly clays and coarse, soft sand-
s'ones, associated with which a thin bed of lignite was observed.
These are evidently Tertiary, and referable to the series afterwards
found more extensively developed on ‘the Liard, above the mouth of the
Dease. Some very obscure remains of leaves were noticed, but none
were collected. The beds dip at various angles, sometimes as high as
16° and thus appear to have been, t6 some extent, affected by flexure
subsequent to their depuhxt:on It is not improhable that & consider-
able part of the higher platean by which the river is here bordered on
both sides, is composed of +hasa ngwer rocks resting upon the upturned
edges of the schistas,
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Driftdeposits  Some notes respecting the superficial geology of ibe Dease have
s — already been given in connection with the general description of the
river. [t now only remains to add the following general obsorvations,
The scarped banks along the upperpart of the river, tu the first great
bend, generally show stratified sands and gravels only, all or most of
which may be classed as old river-gravels. Between the first and
second great bends, well-bedded, yellowish-white silts appear and are
frequently exposed. The bedding is somotimes inclined and large
boulders are occasionally enveloped in the silts, which gre in some
places seen to rest upon and pass into true beoulder-clay, while they are
generally capped by a varialle thickness of stratified gravols. Thesilts,
occasionally, rest directly upon the underlying rocks, and in other
places have been removed, so that the gravels lie upon the boulder-clay
or upon the underlying rocks. Below the second great vend, the silts
still occur, but are not so important, being largely replaced by strati-
fied sands and gravels, The mpproximate level of the highest nbserved
bede of the silt formation may be stated at 2400 feet above the sea.
The highest observed-terraces on the sides of the mountains have an
estimated elevation of about 4600 feet. Glaciated rock-surfaces were
observed in a single locality, a few miles below the mouth of McDame
Creek. They appeared to indicate a flow of 1ce eastward or down the
valley, but were not sufficiently distinet to afford completely satisfactory
evidence on this point.

Urper Liarp River.

Proceedingsat  We arrived at the littlo post at the mouth of the Dease on June 23rd,

mouth ofDeas® 1, rain, which continued during the whole of the next day, rendering it
impossible to obtain observations, which were here necessary. On the
morning of the 25th, however, I secured & fair series of-.observations,
and having completed such arrangements as we had to make before
entering the entirely untravelled country to the north, left the same
afternoon. Mr. McConnell was here dotached with two men and a boat
for the examination of the Lower Liard. We had arranged that a
couple of local Indians should accompany each party for the purpose
of assisting at portages and acting as guides, bilt those whe went with
us ‘deserted after a fow days, and we afterwards learmed that Mr.
Mo(lonnell’s Indians behaved in the same mazner.

Country near  The country about the confluence of the Dease and Liard is low and

the confluence. yniform, rising from the rivers in a series of more or less regular tar-
races, to a plateau 400 feet or more above the water-level, or approxi.
mately 2500 feet above the ses. The extent of this Tew country is
considerable.
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The name of the Liard River, or Rividre aux Liards, refers to the The name
abundance of the cottonwood or poplar, and was no doubt originally
given to its lower portion. This name has been corrupted to “ Deloire,”
in which form it is generally in use by the miners of the Cassiar coun-
try. It is often spoken of as the West Branch by traders on the Mac-
kenzie, and has also been named the Mountain River, and sometimes
the Great Current River or Courant-fort. It is called Too-ti’ by the
Indians of the country along its upper part, while, according to Petitot,
the Indians nearer the Mackenzie name it Eréttchichié and Thatta-
désse *

The Liard River, though one of the principal affluents of the great fivers mtherto
Mackenzie, has remained up to the present time practically unknown, “"*7*7e%
or at least undescribed, though sketched from observations by officers
of the Hudson Bay Company on Arrowsmith’s maps, and copied from
those on other maps. It has long been in use as an avenue of commu-
mication by the Company, but since the abandonment of the posts to
the west of the Rocky Mountains, its upper part has been traversed
only at rare intervals, by a few prospectors and miners from the
Cassiar district. With Mr. McConnell's work on the lower part of
the river, and the examination of its upper part here reported on,
we now have a survey extending from Fort Simpson, at its mouth,
to one of its furthest sources, in Finlayson Lake.

This river and the Frances appear to have been ascended by Previous
McLeod, about 1834, as far as Simpson Lake, but in 1840 Mr. R. e o
Campbell explored the same route to Frances and Finlayson Lakes (as
subsequently mentioned in greater detail), and obtained the most ac-
curate geographical information availuble to the present time. Sir
J. Richardson, however, in his Arctic Searching Expedition (1851)
gives such particulars of the Liard as he was able to gather from
hearsay (Vol. I, p. 167; 1I, p. 203), and mentions having received
in 1848, while on the Mackenzie, Honolulu papers of late date by this
route from the Pacific. On the older maps, the Black or Turnagain
River is designated as the main continuation of the Liard, but it is
muéh smaller than the * North-west, Branch ” of these maps, to which
the name is now applied. In the present report that part of this
branch above the confluence of the Dease is, for purposes of descrip-
tion, distingunished as the Upper Ljard.

The Upper Liard; just above the mouth of the Dease and opposite S Sise of tho

the post previously reférred to, is 840 feet in width, and on the 24th of "
June 1887 was found to have a maximum velocity of 454 miles per
hour. The river was crose-sectioned, but, with an estimated
depth of six fest for one-third of its width, the quantity of water car-
* Balletun de La qloasnsdewe,wu.p.m
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ried would amount to about 19,000 cubic feet per sccond.* This may
be regarded as a rough approximation for the mean stage of the
river, which, when in flood, probably carries at least double this volume
of water., It is a turbid yellowish stream, and contrasts in this respect
with the clearer water of the Dease, which river, at its confluence with
the Liard, probably carries about half the volume of swater above
assigned to the latter.

From the mouth of the Dease River to the confluence of the Frances
River, the general bearing of the Liard is nearly due nortb-west, the
distance, in a straight line, being thirty-three miles, or following the
course of the river, forty-five miles. The Frances River, which was
followed from the last-named point, disregarding its minor flexures,
has a nearly direct north-and-south course. A straight line drawn from
the mouth of the Dease to the lower end of Frances Lake is ninety-
four miles in Jength, but the distance between these points, following
the flexures of the river, is oné™hundred and thirty-five miles. Almost
every foot of this distance had to be made by poling or tracking sgainst
the rapid stream, and a8 our boats were heavily laden and not as well
suited in build as they might have been for the work, the ascont to
Frances Lake occupied twelve days, or an average distance of about
eleven miles a day only. As the river was ontirely unknown to us
and some time was unavoidably lost in reconnoitering rapids and
selecting portages, besides the delays incident to surveying work and
geological examination, I believe, that with a good boat and crew, the
ascent to the lake might be made in about half the above time at the
same stage of water. In vory high water it would bo extremely diffi-
cult to pass through some parts of the cafions, while at exceptionally
low stages of water, when it would be possible to substitute tracking
for poling in many places, the distance might be accomplished in even
less time, ~

Six miles above the mouth of the Beese, by the course of the river,
the entrance of the Lower Cafion is reached. The full height of the
platean throngh which the river here cuts, is about 500 feet, but banks
of this height seldom abut directty on the river. The upper parts of
these banks are composed of stratified sands and grawels, byt the
Jower part of the gorge is cut through shaly fnd slaty veeks, which
&re perpendicular or form very steep slopes, averaging about a hundred
feet in height. The cafion is three miles in length, and at high water
it is said to be necessary to portage the whole of this distance. We
were obliged to lighten the boats and make four small portages over
rocky points, where the current was dangerously swrft. The latitude,

* Estimated by approximate formunis, Trautwine’s Bngineors’ .l’uko&-ﬁuoh mz.p.m The
depth above assigned to the river is probably too smaall.
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observed at nodn near the middle of the cafion, was 60° 01' 06”, Find.
ing that we were 80 near the northern bonndary of British Columbia
(Lat. 60°), we made a small cairn of stones on a prominent rocky
point, in the centre of which a post was erected, on which the latitude
was marked. The 60th parallel may be said to coincide almost
exactly with the lower end of the cafion.

The rocks seen in the Lower Cafion resemble those described as cha- Rocks of

racterizing the lower part of the Dease River and Dease Lake, being
shales or schists, which in some places show slaty structure They are
generally dark with plumbaginous matter. With these are associated
grey, somewhat glossy schists, and calcareous schists which pass in
some places into pretty pure, thin-bedded limestones. Quartzites are
also present, and all the rocks ave occasionally locally silicified. The
whole teries is much disturbed and contorted, and is broken by innu-
merable small, irregular seams and veins of quartz and caleite, with
gome dolomite, though no well-marked or important lodes were seen.
Galena 18 reported to have been found in some of the veins, and to have
yielded & small return in silver on assay.

er

0.

Above the Lower Caiion the river continues swift, the current aver- River from

aging about four miles an hour, and much exceeding this rate in many Frances,

reaches. It is wide and shallow, and in places becomes a complete
maze of islands and gravelly, half-submerged bars, causing much diffi-
culty and loss of time from the frequent necessity of crossing from
one to another of these to avoid under-cut banks, with water too deep
for poling. Our actual travelling time from the Dease to the mouth
of the Frances, deducting all stoppages, was thirty-eight bours and
a-quarter.

The river-valley averages about two miles in width, and is cut vut to
a depth of 300 feet or more in the plateau, which occasionally riscs
directly from the river-bank to its full height, though the stream is
usually bordered by terraces of inferior height, alternating with low
flats, which occupy the concave sides of the bends, The higher ground is
generally wooded with spruce, while the blatk pine (Pinus Murrayana) is
abundent on dry terraces, and groves of cottonwood of medium size
often occur on the flats, Aspen poplar 8 not uncommeon, and a few
birch and larch trees were seen. Little of the timber is of useful size or
quality, The dry bars and gravelly flats were, when we passed, gay
with Epilobium latifolwmm, Oxytropis campestris, O. Lambert: and Dryas
Drummondis, and the wild roges were rapidly coming into flower,

About midway een the Dease and Frances a small river enters Rancheria

from the soutb-westward, which has been cglled the Rancheria River, S

but of which I do not' know the native name, It appears to deboneh
by several mouths when in fidod, and apparently rises i the eastern
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slopes of the Cassiar Range. A few miles above this, on the opposite
side of the river, a small lake, reputed to be well stocked with fish, is
reported, About seven miles below the mouth of the Frances, on the
south west bank, is an old Indian camping place, which i said to be
frequented at certain seasons by the Tahl-tan Indians for purposes of
trade. It is reached by these people by some overland route which
crosses the Cassiar Mountains to the north of the Dease River.

The Liard is full of islands at its confluence with the Frances, render-
ing it difficult to estimate the relative importance of the two streams,
but they appeared to carry about an equal quantity of water. The
Liard is, however, evidently more subject to freshets; Frances Lake
doubtless serving to regulato the flow of the Frances River, the water
of which is a clear, pale, amber color, and does not thoroughly mingle
with the yellowish, turbid water of the Liard for some miles. Above
the confluence, the Liard valley is seen to trend off in a south-westerly
direction for ten miles or more, after which it again turns to the north-
westward, and, from the scanty information available concerning it,
seems to flow along the castern side of the northern continuation of
the Cassinr Range, from which it receives most of its water,

Op comparing the statements of the few miners I have seen who
have ascended this river, it appears that Sayyea Creek, which ic an
inconriderable stream, flows in from the west about fifty-five miles
above the mouth of the Frances. Good gold “prospects” were found
on this ereek in 1875, a number of pieces worth ten dollare having
been obtained, but little work has ever been done. Of a party of
miners who spent the winter of 1874-75 in its vicinity four died of
scurvy. Of the other tributaries of the Liard, which must be numer-
ous, I have been unable to ascertain anything anthentic,

Names of Liard Respecting the names of the Liard and Frances rivers, it should be

Rivers.

mentioned that Campbell called that which is now known ag the Liard
the ““ Bell River,” after Mr. J. Bell, of the Hudson Bay Company.
Under this designation it appears on Arrowsmith’s map of 1854, the
name Liard being applied to the branch now known as the Frances.
Usage has, however, changed thé first nomenclature, and it is undesir-
able to attempt to revert to the original names, as, irrespective of the
question of relative size, the physical characteristics of the Liard below
the confluence are undoubtedly continued on the west rather than on
the east branch above that point. The Indian name of the Frances is
identical with that of the Dease, being Too-tsho-tooa’, or,  Big Lake
River.”

Rocks like those of the Lower Catfion are seen at mtawals for abont
two miles above its head beyond which, for about three mﬂaa,*stratlﬁod
gravels and eands only appear in the banks, Six miles from the cafion
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Tertiary clays of whitish and grey eolours, and associated with impure
lignite, are first met with, and these continue to appear here and there
along the river as far as the Frances. The thickest bed of lignite r;gnie
observed was about three feet, four miles below the Frances. The
lignite is generully impure and often very distinctly laminated. It
resembles in character the lignites of the Miocene of British Columbia,

and the associated clays and soft shales are similar in character to
those of that formation. Numerous boulders of basali are found along Basait,
this part of the river, and the basalt was observed to form a mural

cliff, at a height of about 300 feet above the river, at a place just
below the mouth of the Rancheria River. This rock evidently over-

lies tho lignite-bearing beds. Tho shaly clays and lignites show evi-
cence of considerable disturbance, and dip in some places at rather
high angles. This may bo duc to the action of old land-slides along

the banks of the river, but appears to be rather too constant to be
satisfactorily accounted for in this way.

Near the mouth of the Frances the white silts again hecome a pro- wte sita,
minent feature, though scarcely seen lower down the 1iver. They
overlie the Tertiary rocks and hold concretions of various forms here
und there. They are capped by the usaal stratified sands and gravels,
which generally have a yellowish or rusty colour.

The gravel bars and the shores of this part of the Liard are almost Gold.
half composed of rolled quartz pebbles, which have evidently been
doerived from veins traversing relatively soft schistose rocks like those
of the cafion. The great quantity of such vein material present in this
district may be regarded as a favorable indication in respect to mineral
development. Some small bars have paid to work along this part of
the river, and gold is also found in some layers of the gravel deposit
which overlies the older rocks along the cafion and above it, where
“wages ” at $4 a day can be made. Tho amount of cover which it
soon becomes necessary to remove in following the paying layers,
bas prevented extensive mining, but probably these gravels might be
alvantageously worked as a whole, by sluicing or by the hydraulic
method.

No general view of the country can bo obtained from the river, General ;
owing to woods and the depth of the valley, but from high points of fhv i‘m";.“
banks above the river, near the Frances, alarge area may be over-
looked. Thus secn, the country is found to be a wide, rolling plateau,
with an averago elgvation of about 500 feet above tho river, or say
2700 feet above the sea. It riscs here and there, however, in broad,
rounded swells, or flat-toppdd higher platerux with steep edges, and a
considerable part of this higher ground is at an olevation of about
1000 feot above the river. The plateau is everywhere wooded, except
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where intersected by grassy or mossy swamps of small area. There is
a large triangular 1egion of country of this kind between the Upper
Liard and Dease, which is bounded to the westward by the front of the
Cassiar Range, the sharp. 10cky peaks of which carry a considerable
quantity of snow and run along the horizon line for many miles, but
which, with the exception of a few outlying summits, is at a minimum
distance of about twenty-five miles from the mouth of the Frances. The
same low conntry rums in & north-north-westward direction, without
apparent limit, forming the upper part of the Lia:d valley. To the
eastward it is bounded, at a distance of about ten miles, by a compara-
tively low range of rounded mountains and hills, which, from the
Indian name of one of its salient points to the northward, may be
called the Tses-i-uh Range. The part of this range nearest to the con-
fluence of the Frances and Liard has an elevation estimated at about
3500 feet above the sea. Like other main features of the couniry, it
runs in a north-north-west by cousk-south-east direction, but dies out
completely before reaching the Upper Limd River, which, if con-
tinued, it would do at the Bower Cafion. Itis probable, indeed, that the
cafion is produced by the river cutting across the extension of the same
ridge of rocks which produces theso hills. The general uniformity of
the plateau appears to be largely due to the Tertiary rocks, which
doubtless underlie almost its entire area. The appearance of some of
the flat-topped hills above alluded to is suggestive of the occurience of
sheets of basalt overlying the softer rocks. The forms of the Tses-i-ub
Mountains show that they are not thus composed, but Tertiary rocks
may again occur beyond them, in the valley of the McPherson or
Highland River, which is not far off.

Francoes River,

The general direction of the Fianees, for nine miles from its mouth,
is north-north-west. It then bends to the north-eastward, and in four
miles the lower end of the Middle Cafion is reached. For the first few
miles abovo its mouth the Franaes is extremely torluous, so much so
that the distance following the actual course of the river-to.the foot of
the cafion is twenty-two miles. This river, like the Eiard, was at o me-
dium stage near the end of June, 1887. Murks along the banks showed
that it had beea about six feet higher in the spring,mgé that it had
since been falling. Its average width in this part ﬁﬂm 600 foot,
and the rate of the cuirent, at the medium stage % refeired to,
about four miles and a-half an hour.

The highest land immediately bordéring on this pa.rt “the river is
a terrace at a height of about 150 feet above it, the surface of which is
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in some places tomposed of almost pure sand, upon which open woods
of Pinus Murrayana grow. Larch wae observed to be modorately
abundant in damp, shady localities and the banks werc in some places
diversified with flowers, of which Potentilla fruticosa and Primula mus-
tassinica were specinlly noted.

Numerouns small oxposuros of Tortiary shales and clays, of grey, Exposaresin
blackish and yollow:sh tints, occur along this part of tho river. Lig- SRR
nite is strewn in great quantities over somo of the bars, and though
thin sonms ocour in places in the banks, it is probable that thicker
ones exist in the bed of the river. The lignite often holds drops of
fossil 1esin or amber. The Tertiary rocks are very generally covered
by silts, like those already several times alluded to. In a bank near
the mouth of the river, which gives a complete scction from the top of
the terrace above described, the lowest deposit consists of roughly
stratified gravel and clay, with some glaciated bouldors. This is fol-
lowed by the silts, which are again in turn covered by stratified sands
and gravels. The lowest deposit probably represents the boulder-clay,
and resemblos that of the Upper Pelly River, subsequently described.

Quai tz is not 8o abundant aconstituent of the gravel of the river bars
on this part of tho Fiances as it i3 on the Linid below, and no basalt
blocks or boulders wero obgerved herc.

The Middle Cafion, as it may be called for the purpose of distinguisli- Miidle Cafion.
ing it, is about three miles 1 length, the 1iver being hemmed in by
broken, rocky cliffs of 200 to 300 feet in height for the greater part of
this distance. We took our boats up along tho south-east bank, making
four short portages of part of the stuff, and two of both boats and load,
across narrow, rocky poinis. One porfage of gieater length, on the
opposite bank, would overcomo all the really bad water, but the banks
on that side are rougher, and the whole force of the current sets against
the cliff in one place in a dangerous manner. The total fall in the
cafion is estimated at about thirty feet.

This cafion is evidently produced by the southern extremity of &
gecoud range of mountains parallel to the Tsesi-uh Mountains, but to
the west of that range. This southern spur, though submerged in the
Tertiary and drift materials by which the general surface of the coun-
fry is covered, nevertheless presonts a rocky barrier to the passage of
the rivor, and in this place constitutes tho eastern margin of the Tor-
tiary basin, no beds referable to which sse seen further up the Frances.

The range of mountams here referred to may, for convenionce, be
named tho Smpaoa untal

The exposures in the lower part of this cafion show limestones, S0Me Roks of the
of which are moderately pure) but othors are pearly half composed of 280
small, moro or less rounded nid of silicecus and schistose rocks,
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These weather to rough surfaces, and have a very peculiar aspect, as an
intense pressure appears to have flattenod the contained fragments paral-
lel to a single direction. These limestones are nssociated with several va.
rieties of calc-schists, with hard, greyish-blue, cherty quartzite, with
schistose breccia, which appears to have been originally of volcanic
origin, and with some pretty ovident voleanic agglomerate. Further up,
the rocks have been completely shattered and variously changed in ap-
pearance by solfatario or some similar action, some parts being bleached,
while others are reddened by the deposition of iron, forming cliffs of &
remarkably varied appearance. The upper gate of the cafion'is com-
posed of white cliffs of marble and quartzite, all much shattored. The
marble and limestones are in places associated with red shales, re-
sembling those found in a similar association on the Dease, near the
eastern edge of the Cassiar Range, and the rocks of this part of the
section are probably like those, of Carboniferous age. Specimens of
Fusulina, with polyzoa, ete., are #und in some of the limestones on
microscopical examinalion, Stratigraphically, the rocks seen in the
sections are all much confused and broken, and the angles of dip
are very varied, though the strike may, in a general way, be given as
north-north-west. The Simpson Mountains which are upon this line
of strike are doubtless composed of rocks of the same character.
Above the Middle Cafion, the general cowse of tho river is again
north-north-westward for about twelve miles. It is here usually bor-
dered by quite low land on both sides, and the valley between the
southern end of the Simpson Mountaius and northern part of the
Tsesiuh Range is about three miles in width. The wide, uniform
platean country is now, however, left behind, and we enter a generally
mountainous region, though the highest summits in this immediate
vicinity scarcely excced 3000 feet above the river. Their forms are
rather rounded and flowing, and the slopes of those on the-east bank
aro nearly bare of trees, while the opposite range is generally wooded,
but evidently with trees of small growth. The river itself is wide and
deep, with a rather slack current. A single exposure only, composed
of grey-green, silvory schist, was seen along this part of the river,
Near the end of this reach of the river, two considerable streams
enter on the west side, and on one or other of these, at no great dis-
tanc3 from the river, Simpaon Lake of McLcod and Campbell is situ-
ated. As the Indians who had accompanied us from tha mouth of the
Dease had desorted before we reached this place, I was unable to
ascertuin any definito particulars respecting the lake, though it is
roported to be a good one for fish. The position of Simpson Lako, as
indicated by broken lines on the map, must therefore be refarded as
quite uncertain. The samo doubt applies to the Indian nemes of



oawson | FRANCES RIVER. 105 =

several rivers tributary to the Frances above this point, for although Tributaries of
one of the local Indians had made for us, upon & sheet of canvas used ®° Frances:
as & boat cover, an elaborate charcoal drawing of the whole system,

it proved to be extromely difficult to rocognizo the features repre-

gented, The Indian map, such as it is, gerves to show that the streams
tributary to the Frances River rise in a mumbor of lakes, some of

which are reported to bo of considerable size, and offer a most attractive

field for further exploration. We were told, however, that none of the

lakes in this region aro equal in sizo to Frances Lale, for which we

were heading, a statement borne out by the circumstance that hoth

this and Dease Lake are known 1n their respective districts as Too-tsho,

or “big lake,” while the Frances and Dease rivers are, as already
mentioned, both similarly named Too-tsho-tooa’, or ¢ big lake river.”

From the point just noted, the direction of the river changes to
north-east, cutting across the direction of the Tsesi-uh range, which
terminates at tho edgs of the river in low, wooded hills. The current
is moderately swift throughout, and in one place the river is bordered paise caiion.
on both sides by low, rocky banks, but no rapids are met with. This
we named tho False Cafion. One or possibly two streams enter from a
valley which runs to the east of the rango just mentioned, but they are
not of large size. Greyish-green, quartzose mica-schist and greenish
silvery schists were seen in one or two places, and in the low rocky
banks above alluded to, blackish argillites and grey quartzites, of a
se88 altored appearance than usual, but from which no fossils were
obtained, occur,

From the end of this reach the general course of the stream again be- River above
comes north-north-west for about thirteen miles, running for the greater * ™ > °™
part of this distance parallel to, and a mile or two miles from the base
of a mountain range, which comes in to the east of the Tses-i-uh Range.

The country to the west of the river is here either flat or characterized
morely by low, rounded and wooded hills for many miles back, the eye
ranging across this country to the continumalion of the Simpson
Mounteins, which, with generalty rounded forms and no striking sum-
wits, reach clovations of 6000 to 6500 feet. These mountains do not
form a strictly connected range, but appear rather as a sories of moun-
tainous areas, separated by wide, low passes, The Indian map above
roferred to shows threo or four lakes in this region, supplying a Lakes.
stroam named Too-tshi-tas-a, which flows into the Frances, reaching
it probably just above the Upper Cafion. None of those lakes were
visible from any point roached by us. On the opposite side, one
stream of considerable size jojns the Frances. This is supposed to
be the Aga-zi-za of the Indians,jand, if 2o, is represented as rising in
& chain of small lakes, some of* which drain in an casterly direction
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to the Macpherson (Eg-is-e-too-a) River. The valley occupied by these
lakes is a travelled route employed by the Indians,

The current is swifter in the upper than in the lower purtion of this
part of the Frances, and there arc numerous islands in the river, but
no rock-exposures occur, The mountains to the east of the river are
high, but have blunt, rounded forms. Much bare rock shows in their
sides, but there is no appearance of stiatification, and this, with their
form and color, and the great abundance of that mate:ial found in the
streams in this vicinity, renders it neaily certain that they are com-
posed of granite. "

The mountains go far met with in the vicinity of the Frances form
rather isolated ranges or masses, which risec somewhat abruptly from
generally low country, or are scparated by wide valleys, the appear-
ance being that of a mountain system partly buried in later deposits ;
though no Tertiary rocks, either in place or as loose fragments, are
met with above the Middle ®afion. The granitic mountaing last
referred to form an outlying spur or buttress of the most important
range of the distiict, the axis of which is here about twelve miles east
of tho river. This it is proposed to designate the Too-tsho Range *
The southernmost high summit observed was named, from its foim,
Tent Peak 1t is situated in latitude 60° 52’ 45”, and has an altitude
of 7860 feet above the sea.

The river next makes an abrapt turn to tho west for four miles, a
mile and a-quarter of this distance being occupied by a series of rapids,
which are rocky and rather strong, and have a total fall of about
thirty feot. ‘The banks rise steeply fiom the river to heights of 100 to
200 feet, though the rocky cliffs along the water are of inconsiderable
height, scarcely anywhere exceeding fifty feet. This place may be
named the Upper Cafion, and is the last serious impediment to the
navigation of the river. We found it necessary to make several short
portages, but with a large boat and at a good stage of the river, it is
probable that one portage of about 1000 feet in length, on the south
bank, would overcomo all the dangerous water, while the boat might
be tracked up light. A streamswith moderate current at~the mouth
and about fifty feet wido, enters a short distance below the cafion,
coming from the mountuins to the north of Tent Peak, The rocks of
the Upper Cafion compriso black, glossy calc-schists, black quartzite
or chert, biuish limestone, and some green-grey, silvery schist. Simi-
lar rocks are seen again a couple of miles up the river, above the cafion,
where a rapid occurs. The dips are all low, and so far as’observed,
uniformly in a northerly dhnpﬁon. Some of the se@h;x?{a are highly

* From the native name of Frances Lake. 1 was unable to asosrtain ths Indian natie of this
range, if indeed it has any snch.
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silicified by action subsequent to their deposition, and parts of all the
rocks, including the limestone, are reticulated with narrow quartz
geams. Near the upper part of the cafion some hard conglomerates
occur, holding schistose fragments, as well as limestone pebbles, in
which crinoidal joints are observable. It is not improbable that two
unconformable series of rocks occur heie, but I was unable to find
means of distinguishing them in the sections.®

‘From the Upper Cafion to Frances Lake, a distance of twenty one LeperC onto
miles and a half in a straight line, the river maintains a nmtharly
direction with considerable uniformity. Tt is deep, with a moderate
current, for about eight miles, or to Moose Island, above which for ten
miles the current is again swift, averaging from four and a-half miles to
five miles an hour. It again becomes slack for a short distance below
the lake. Some portions of this part of the river are much broken up
by islands and gravel bars The 1iver-valley averages about ten miles
in width, extending to the slopes of the Too-tsho Range on the east, and
being bounded to the westward by a seiies of rounded mountains,
which diverge to the northward from the direction of the first-men-
tioned range, and run to the west of Frances Lake. These I propose
Lo name the Campbell Mountains, for Mr, R Campbell, whose initial ex-
ploratary trip throngh this country fir the Hudson Bay Company is
elsewhere referred to at length.

The valley is partly occupied by teriace-flats, and partly by woodcd
bills or vidges with rounded or flowing forms but which rise in some
places to heights of several hundred feet. The Too-tsho Range is here very 7o,-tsho Range
compact and regular, and runs due north-and-south, the higher summits
reaching 6500 to 7000 feet, and carrying some snow, though nothing
like true glacier-ice was anywhere seen. The lower slopes of the range
toward the river-valley are singularly uniform and light. Two or
throe streams of some size enter the river from the eastward in this
part of its course, All that could be gathored respecting these is
shown on the map. Tho furthest north was named Tyer’s River by
Campbell, and is known to the Indians as Pas-ka’. The exact position
of its mouth was not dofinitely ascerfained.

On approaching the lake, low ridges and irregular mounds begin 10 Morainie
appear in the vicinity of the river, projecting through the lower ter-"
races and suggesting the existence of moraninic deposits, Large bould-
ers also become abundant in the river-bed. No rock-exposures what-
ever were seen along this part of the river.

Our actual working time gn Frances River, from its month to the Travelling
laks, was sixty-seven hours sugl o-half. The djfference of level between e ——

¢ If 50, the rocks hm nd:ea wwmm- to which they are Iithologieally
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Frances Lake and the mouth of the Dease is 477 feet. By assigning
ninety feet of this to the fall in tbe three cafions, and dividing the
remainder by the total length of the river (less the aggregate length of
the cafions), we obtain an avorage rato of descent very slightly exceed-
ing {hree feet to the mile, which is about what might be anticipated
from the current met with in the river, as compared to tnat of other
streams in the district.

FrancEs LAKE AND VICINITY.

The elevation of Frances Lake above the sea, as determined by a
series of barometer observations extending from the &th to the 16th of
July, is 2577 feet. Three miles from its lower end, the lake bifurcates,
forming two approximately equal and nearly parallel arms, with
lengths of about thirty miles, The two arms aie aboul eight miles
apart, and are separated by ageoup of low, rounded mountains, the
culminating point of which, with an elevation of 5230 feet, was named
Simpson's Tower by Campbell, the lake itself receiving its name at the
same time in honour of Lady Simpson. The eastern side of its east
arm is bordered by the Too-tsho Range or hills attached to it, while
the country to the west of the west arm rises more gradually to the
bases of the Campbell Mountains, some miles distant. Though ro far
1eferred to as a single lake, this body of water is in reality entitled te
be considered as a group of lakes. The upper end of the west arm,
with a length of five miles and a-half, is separated from the main por-
tion of the same arm by a rivor-like constriction over & mile in length,
while the east arm is entered by a narrow and inconapicuous opening
with a strong current flowing out, and the real extent of this arm is
seen only after passing, for about seven miles, through a series of irre-
gular bagins and small lake-like expansions connected by-narrows, in
which a very perceptible current is found. It appears best, however,
to retain Campbell’s original name for the whole body of water, rather
than to multiply names for which there is no immediate call.

Except in its bifid form, for which therg arve several pavallels, and
which results merely from the convergence of two valleys of similar
character, Frances Lake closely resembles a largh number of lakes in
the mountainous regions of British Colaumbia, and has the long narrow
pevallel-sided outline characteristic of lakes which occupy old valley-
excavations, the drainage of which has become interrupted in various
ways. In this case, as in a number of others, thore can be little doubt,
that the lake is held in by morainic accumulations, The great number
of boulders near its outlet has already been referred to,3nd tho lumpy,
irregular mounds and ridges composed of detrilal matter, on the lower
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geven miles of the cast arm, as well as on the corresponding portion of
the west arm, appear without doubt to represent moraines in a
more or less degraded condition. The average width of the upper por-
tions of both arms, above these interruptions, is pretty uniformly main-
tained at about a mile and a-half, such irregularities as occur being
produced by gravelly and sandy flats a few feet above the water-level,
which have been formed at the moutha of entering streams. Tho
extent and uniformity of these points, is such as to show that the lake
must have remained, dmiing a long period, upproximately at its present
level. The most important of these low points is that which separates
the upper part of the west arm, already referred to, and is due to the
Finlayson River* The next is produced by a second stream which
enters on the same side five miles and a-half below. This stream is
somewhat smaller than the Finlayson, and is known to the Indians as
the Il-es-too"a.

KExcept along the upper part of the eastern side of the east arm, the .

mountains do not alope down abruptly to the shores of the lake, Else- the lake.
where, the lake is almost continuously bordered by a terrace-like platean,
which is widest to tho west, and bas an average elevation of ahout
300 feet. This resembles the low country found about Dease Lake,
though even more uniform and less sloping in character, and is not far
from the samo actual elevation above the sea in both cases. The
streams entering the lake generally cut down through the edges of this
platean-like margin, in deep narrow gorges, the sections in which show
that it is composed largely of rack, though levelled up to some extent
by the addition of superficial gravelly deposits. This fact appears Jrigin of
to indicate that the lake or the drainage level of the country was
maintained for a very prolonged period at or near the height of this
plateau before the base-level of erosion was so lowered as to permit
of the excavation of the lower valleys in which the lake now lies, There
is, in addition to this, a second lower terrace, not so well marked, and
not often of great width, at an elevation of ninety feet above the lake.
This is seen on both arms, and is composed of gravel and other detrital
deposits. It is specially conspicuows about the mouths of the entering
streams, and marks a later stage at which the water of the lake stood,
for a relatively short time, subsequent to the glacial period.

Few lakes which I have seen surpass Frances Lake in natural beauty, Picturesqae
and the scenery of the east arm, bordered on the east by the rugged *****™
masses of the Too-tshp Rangs, is singularly striking. The mountains of
this range are very varied in form, and a number of points surpass
7800 feet in height, while one, was found to attsin an elevation of abont

!Saumd‘hyt‘n'nmunerm Factor Daucan Finlayson, sfterwards & member of the
H. B.0o. Board of Directors. '
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9000 feot. This is named Mount Logan, for the late Sir W. E. Logan,
Heavy masses of snow rest in some of the valleys, but no true glaciers
are produced, a fact indicating a comparatively small snow-fall. The
broken outlines of this range contrast strongly with the rounded forms
of the mountains to the west of the west arm, with which Simpson’s
Tower and associated hills, suparating the two arms, also conform.

The west arm terminates in a nearly circular basin about a quarter of perminations
a mile in diamoter, at one side of which a fair-sized rivor, easily navig- °f the lske.
able for boats, flows in. The east arm was not followed to its head,
though its termination in Jow land was secn. Hero also, according to
Campbell’'s skotch. a considerable river, which he bas named Thomas
River, enters.

The two valleys, the lower parts of which are occupied by the ecast Upper parts
and west arms of the lake, run on far beyond the heads of these arms. 3.1Lt'§s?:b7'
Each of the rivers flowing in the-e valleys (according to the Indiun
skotch already referred to) eventually bifuicates, and all four streams
thus formed rise in lakes. The river flowing into the head of the west
arm is named Yus-sez-uk, and the lake on its western b:anch is known
a8 Ustas'-a-tsho. No name was obtained for the lake on its castern
branch, which is evidently, however, Macpherson Lake of Campbell.

Henty Thibert, who made a prospecting expedition up the west arm

of Fiances Lake and far up the riverin question, some yeurs ago, has
kindly supplied me with some notes on it. He estimated the river,
from the bead of the arm to Macpherson Lake. to be about thirty-six
miles in length, while Macpherson Lake is ten miles long. The first
distance was, however, intended to include tho windings of the stream.
He did not visit Us-tas’-a-tsho, which, however, fron: the termination
tsho (=big) is probably large. Us-tas is the name of the mythical
culture-hero of the Tinné. The Indian name of Thomas River is
Too-tlas', the lake in which its castern branch rises being named T'us-
tles-to, the source of its western branch T%l-é-i-tsho. These lakes and
conneetiog rivers are indicated by broken lines on the map, from
Thibert's account and the Indiar sketch of the country, combined with
the observed positions of several of tho mountain rangos.

The mountains to the north in which these rivers rise, were too dis- Mountains to
tant to enable us to fix them with any great accuracy from points oc- L
cupied by us on Frances Lake, but the whele country in that direction,
from such views as were obtained of it, appeared to be rugged and high.

It was with great regrey that we were obliged {o abandon the idea of
exploring these rivors ﬂ:rther, 1but the summer was already so far ad-
vanced, that this was impmcdedshh, in viow of thejourney still before us.

The water of Frances Lake ig clear and of & pale, brownish tint, and
the lake is evidently very deep in its upper portions, though rather
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Rock exposures shallow where encambered by the morainic accumulations already
alluded to. Rock exposures are, as a rule, guite unfreguent along its
shores, which are generally composed of gravel and sand, At the time
of our visit it was abont six feet below its exireme high-water level,
and it does not appear to be subject to very great fluctuations, Drift-
wood is very abundant along some parts of the shores, particularly in
the west arm, and it is probable that much of this is brought down by
the river entering at the head of this arm. Lake-trout, white-fish,
pike and suckers were found in the lake in considerable abundance,

Qld Hudeon The site of the old Hudson Bay post is just above the narrow entrance
to the east arm, on the edge of the bank, facing westward. Though Mr.
Campbell had given me sn accurate description of its position, it was
8o completely overgrown with bushes and small trees, that it was dis-
covered with difficulty. The outline of the old stockade, with bastions
at the corners, is still visible, though all traces of the structure itself
has disappeared. This post hasdeeen abandoned since 1851.

Forest. All the lower country about Frances Lake is well wooded, and the
mountains are also covered with forest, save where exceptionally steep
and rocky, to a height of at least 1500 feet above the lake, while trees
of smaller growth extend in the valloys considerably highor. The
most abundant tree, here as elsewhere in the region, is the white
spruce (Picea alba). It frequenlly attains o diamoter of two feot,
growing tall and straight on low ground and in sheltered places. The
black spruce (Picea nigra) is also abundant. The larch (Lariz Ameri-
cana) is characteristic of damp, cool, northern slopes, and birch (Betula
papyrifera) is moderately abundant, though not large. The shores, and
particularly the delta-flats at the mouths of streams, are characterized
by groves of cottonwood (probably all reforable here to Populus bal-
samifera) and black pino (Pinus Murrayana).

Burnt country.  Liarge tracts of country have been burnt over, many yeays ago, and
extensive recent fires have swept the western side of the upper part of
the east arm. Where a second growth has had time to spring up, it
consists generally of mixed spruce, aspen and birch. Alders are com-
mon, but scarcely arboreal, along the borders of the lake. Ia the
middle of July thickets of wild roses were seen in many places in full
bloom.

Gmm; a,m,; Taken as a whole, the growth of the forest and appearance of the

oken country is remarkably pleasing, considering the high and northern posi-
tion of the lake. The only charactoristic difference of the woods here,
as compared with those of the interior of British Columbia gbout the
54th parallel, is the great abundance and depth of the soft, mossy and
lichenous floor which is everywhere found in them.~ The trees are
also often well bearded with moss, affording evidence of a continnously
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moist atmosphere, to be accounted for by the almost daily occurrence
of light showers and the great prevalence of clouded skies, which was
found throughout this part of the country. As before noted, however,
the snow-fall cannot be great, nor is there any indication that the
total annual precipitation is very considerable.

The infrequency of rock exposures along the shores rendered it dif- Geology of
fieplt to obtain any connected idea of the geology of the lake, both
arms of which appear, however, to occupy valleys excavated along the
strike of comparatively sof't black and greyish glossy acﬁ:{ists, which are
often calcareous and frequently interbedded with bluish limestone. In
lithological appearance these rocks resemble those of the Cambro-
Silurian, in which graptolites were found on Dease' River, though no
fossils were obtained here. The strike is parallel, sofar as observed, to
the directions of the arms, the prevailing dips being westward on
the west arm, eastward on the east arm.- The character of the harder
and doubiless older rocks which occupy the centre of the anticlinal
thus formed and compose Simpson's Tower and connected hills, was
not ascertained.

The high rugged central parts of the Too-tsho Range are composed Quarts veins
largely or entirely of grey granite, pebbles and boulders of which are”
everywhere abundant, and particularly so along the beaches of the
east arm. There is, too, o notable abundance of quartz along all the
beaches of the lake, this material being derived from innumerable
vaing which traverse the schists in all directions, though most often
found parallel o the bedding-planes, and generally assuming forms
more or less lenticular. The largest of these are often several feet in
width, and those seen in the caiion of the Finlayson, nearits mouth, are
of workable dimensions, if only moderately rich in gold. Specimens
of quartz veins, containing some iron and copper pyrites, from the east
side of the east arm about midway up it, were found to contain
traces of gold -on assay by Mr. Hoffmaun.

In general appearance the rocks of Frances Lake very closely resem- Prospeots for
ble those from which the rich placer gold deposits of Doase Lake are 59 ™"
derived, and they are probably ofe about the same age. Several
“ecolours " to the pan were obtained from surface gravel at the mouth of
Finlayson River, which struck me as"specially promising in aspect
and there seems fo be no reason why some of the streams flowing
across the schistose rocks into the lake or in ite vicinity should not
prove to be richly aurifgrous. /This entire distriot well deserves care-
ful prospecting. After my retirn to the coast, in the autumn, I ascer-
tained from Charles Monroe that he and some’other miners had actu-
ally done some prospecting in the vicinity of the lske at the time
when the Cassiar guw were ing largely, and the more enter-
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prising men were scouring the conntry in search of new fields. He
reached the lake from Cassiar by the same route we had followed. On
comparing notes we found that ho had worked for a short time at the
mouth of the Finlayson, where he found the gravel to pay at the rate
of from $8 to 89 a day.

CoUuNTRY BETWEEN FrRANCES LAKE AND PELLY RIVER.

We reached Frances Lake an the morning of the 8th of July, and
had we boen able to find any local Indians to serve as guides and assist
in carrying over our stuff, we should have proceeddd at once to the
best point for that purpose and continued our journey overland
toward the Pelly. As it was, it became our first object to endeavour
to find the trail used many years previously by the Hudson Bay Com-
pay, of which & general description had been furnished by Mr. Camp-
bell. This necessitated a carefaexamination of the west shore of the
west arm to its head, which enabled us to identify, with tolerable cer-
tainty, the stream which Campbell had named the Finlayson. 1t was
gupposed that the Indiuns might have employed the same route in the
periodical journeys which they were known to make from the Pelly
down the Frances to the little trading post at the mouth of the Dease;
but though the remains of an old log cdcke of the Hudson Bay Company
were eventually found. together with the nails and iron work of a large
boat which had evidently been burnt on the beach near it,no sign of a
trail could be discovered. It thus appeared very doubtful whether
we should be able to make our way across to the Pelly, with suffi-
cient provisions and the necessary instruments for the continuation
of our survey in the Yukon basin.

In order to exhaust the possibility of obtaining further assistance
before making the attempt, I made a light frip in one 6f our boats
round into the east arm, which was known to exist from Campbell’s
report, but the narrow entrance to which had not even been observed
on our way up the lake. This also enabled me to sketch the east arm,
but no Indians were found ; ir fact, we discovered traces of only a
single camp which had been made during the sgme summer, most of
the Indian signs being two or more years old,

All' that now remained to be done was to make the best of our own
resources, We, therefore, went carefully over all our stuff, separating
out everything which was not absolutely essential, and making up the
remainder in packs, together with as much food as could bé carried.
This done, we stowed a groat part of our camp eq e, together
with some provisions, in a strong log edehe, which was cted-for the
purpose in the bay immediately south of the mouth of the Finlayson,
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and moved round to the north side of the delta of that stream, to what
we believed to be the best point from which to start. We then hauled
out our two boats, and on the 17th and 18th of July carried our remain-
ing stuff to a point some miles up the Finlayson and above the cafion
and cascades, which render its lower part utlerly impassable. Here Disicult 1and
we set up the Osgood canvas boat, which we had also carried over, **™isé®
Inte this a portion of our stuff was put, and two of our Coast Indians
were instructed to endeavor to track it up the shallow and winding
stream, while the rest of the party found their way as best they could
along the valley, with heavy packs. The walking was exiremely
fatiguing on account of the deep moss, alternating with brush and
swamps, and as in addition, the weather was very warm and the
mosquitoes innumerable, our rate of progress was glow. On arriving
at the forks of the stream we unfortunately took the wrong branch
for several miles, leading to some loss 6f time, but we eventually
reached a lake which we recognized as Finlaysou Lake, on July
24th. The canvas boat did not arrive till the evening of the nextday,
as great difficulty was met with in getting it up the shallow stream,
which was badly blocied with fallen trees. In the meantime, observa-
ations for latitude and time were taken, and a raft was constructed
on which the stuff might be floated to the head of the lake, which
lay in the general direction of our route.

The lake pioved to be nine miles and a-half in length, and near its Reach

2 7 Fi inlayson Lake

hesd we again found the ruins of a Hudson Bay cdcke, but no appear-
ance of a trail. Having selected the most promising looking place from
which to continue our journey, we took out the raft-sticks, in order
that they might remain dry and serviceable for our Indians on their
return, and made a second small cdche of provisions, The Osgood
boat being almost worn out by its hard usage on the Finlayson, and
being besides quite too heavy to earry overland in addition to our
other stuff, was also drawn up and abandoned.

Boon affer leaving the lake we fell upon small streams which evi- Reach the

dently drained t8jard the west, and about moon on the 29th of July "PPe Fell>
wo had the satisfaction of reaching® the bank of the Pelly River.
From this place our five Coast Indians were sent back with instruc-
tions to take back to Mr. Reed, at Dease Lake, the articles left in the
cdche on Frances Lake, and this duty, we subsequently learned, they
faithfully performed.

Having constructed s wanoe from the canvas brought over for that
purpose, we begsn the descent ofithe river on the 1st of August.

The abovo is & summary of oyr procesdings from Frances Lake to Probable
the Pelly. I now feel convineed,ithat if we had had Indian guides, we better routa,
might'in all;probability have shorbened the land carriage and possibly
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have found a travelled Indian trail, by following up the waters tributary

to the west arm of Frances Lake. It remains to give some notes of

the country actually traversed.

Though the region between Frances Lake and the Pelly may be
described as a mountainous one, no very high summits were seen, the
elevations being, as a rule, rounded and regular in outline, and form-
ing broad, platenulike areas above the timber-lino in someo places.
The Too-tsho Mountains, which run along the east arm of Frances
Lake nearly due north, appear to turn more to the westward beyond
the head of the lake, but the line of travel followed toward the Pelly
still diverged rapidly from this, the culminating range of the district,
and the general direction of tho principal ridges in the vicinity of the
Finlayson River is not far from east-and-west.

General It is probable that the general character of the country here met

Sharacterof with fairly ropresents that of a wide belt to the west of the
Frances River and north of the Laard, including the Campbell
and Simpson Mountaing and their vicinity. The mountains are
about equal in altitude to those last mentioned, averaging from
5000 to 6000 feet. The country is traversed by wide, wooded
valloys, of which that occupied by the Finlayson is here the
principal. The climate evidently becomes less moist as Frances
Lake and the vicinity of the Too-tsho Mountains are left, and
dry, gravelly terrace flats, with Pinus Muriayana, are not uncommon
on the upper part of the Finlay~on. Larch was observed in places for
about half the distance up the river toward Finlayson Lake, but was
not seen further west, White spruce is still the most abundant tree,
and grows as large as along Frances Lake. The black spruce also,
however, occurs, and 4bies subalpina becomes the common and charac-
teristic tree near the upward limit of forest growth on the mountains,
which here occurs at about 4200 feot, Grassy swamps arefound in a
number of places, and a goed growth of grass is also met with, where
areas have becn denuded of forest by successive fires, so that should it
ever become desirable to use horses on this portage, they might be main-
tained without difficulty.

Charaoter of The lower part of the Finlayson for about four miles, near its

Finlayson B u .

River. mouth, forms & scries of rapids and small cascades in % narrow,
rocky gorge, making in this distance a total descent of 300 feet to
the lake. Above this cafion it is rapid for several miles, with
gravelly bars, and quite shallow, bat further up it becomes @ Darrow
and often deep stream, flowing between muddy or undy banks-
At twenty-two miles from its moath it divides into twa nearly equal
branches, the northern of which comes from McEvoy Luke, the southe
ern from Finlayson Lake, Each of these streams, at their confluence,

Mountains.
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is from twonty-five to thirty feet in average width and about two feet
deep, Tho northern branch, howevér, soon becomes shallow, rapid
and stopy, while that coming from Finlayson Lake is extremely
crooked, winding in all directions in a flat valley about a mile in width,
and is besides, as already mentioned, very badly blocked by fallen
trees.

Fpom the summit of an isolated, bare-topped hill, which occupies the yieq from s
anglo between the two streams, and ri-es about 1200 above the val.mountain.

leys, an excellont view of the surrounding country was obtained. To
the north-eastward, broken masses of high, rugged mountains, patched
with snow, limit the horizon. These are evidently connected with
the Too-tsho Range, but appear to form an irregular wesiern spur,
which is not continued to the west of north. The intervening distriet,
as well as the whole country to the south, is occapied by baro-topped,
rounded mountains and ridges of less elevation Amid these hills the
round or flat-bottomed valloys of the streams extend, showing here and
there the paler green of a patch of meadow. Tho most 1emarkable
feature iy, bowever, a tract of low, level country, in which McEvoy
Lake and the bead of Finlayson Lake lie. This runs nearly due east-
and-west, and appears to continue in the former direction till it inter-
sects the northern continuation of the valley of the west arm of
Frances Lake, and is also observable to the west of the head of Finlay-
son Lmke. It is intersccted throughout by numerous small lakes or
pouds aud swampy meadows.

Finlayson Lake (T'le-tlan-a-t300ts of the Indians) is nine miles and %!mmtor of

a-half in length and rather irregular in form. Its elevation above sea-
level is 3105 feet, as determined by our barometer readings, and it may
be regarded as occupying the summit of the watershed between the
Mackenzie and the Yukon, as no stream of any importance enters it.
The country about it is all rather low, but is diversified, to some extent,
by wooded ridges and hills, which rise highest near its upper end. The
water is apparently shallow throughout, and had, in consequence, a
much higher temperature than thot of Frances Lake. It is well
stocked with white-fish and lake trout, and also, no doubt, with the other
specios found in Frances Lake. A doad amia, eightéen inches
long, was also found on the shore.

The immediate shores of the lake are genarally quite low and often
swampy, and the country is govered with small, poor timber, much of
which has boen killed by five. A pretty well marked torrace, at 100 to
150 foet above the water, runs n4arly all round the lake, and at the head
are irregular, low, lumpy xidgép and islands, which evidently repre-
sent moraine accumulsfions, N¢ rock-exposurcs were anywhere seen
along the lake-shere,

nlayson Lake
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The distance from the head of the lake to the nearest point on the
Pelly, in a straight lino, is about fifteen miles, but the low tract of
country aiready referred to runs some miles to the south of such a line
for the greater part of the way, The actual watershed in this low
country is probsbly not fifty feet above the lake, but thera is no evi-
dence that the lake ever dischargos toward the Pelly. Its height above
sea-level is about 3160 feet. Small streams rising to the west of ,the
lake, flow together to form a respectable brook about half way across.
This occupies a wide, teriaced valley, the ridges bordeting which
gradually divergo as the Pelly is approached, and the river itsolf is
bordered by undulating terrace-flats several miles in width.

%try west of On ridges west of tho head of Finlayson Lake Abwes subalpina becomes

yEON

Geological
notet,”

Rocks of

®moderately aubundant, but the white and black spruce are still the

characteristic trees, and the former is well grown in sheltored valleys.
No larch or black pine were seen on.this part of the portage. The
western yellow pond-lily (Nuphc‘r'i" polysepalum) was observed in great
abundance in a small inlet of Finlayson Lake, and on the hills beyond
Polymoneum pulchelltum and Mertensia paniculata, with Potentilla fruti-
cosa, were noted as specially abundant flowering plants. The vegeta-
tion in the vicinity of the Pelly was much further advanced than any
we had yet seen, and the climate of the valley is evidently more favor-
able than that of the watershed region. The »oil of the river-terraces
is a fipe, silty material, which, judging from the luxuriance of plant
growth, must be vory fertile.

Tu consequenco of the width of the valleys and the mantle of drift
deposits, few rock-exposures were met with along the whole route tfrom
Frances Lake to the Pelly, and those examined consisted wholly of
schists or schistose argillites, associated with cherty quartzites in some
places, and generally of blackish or grey colors. The gravel wash in
the various smaller streams and the rock debris met with-on slopes of
hills and elsewhere, consisted also predominantly of similar materials,
and it would appear that the whole of this country is underlain by
rocks resembling thore describod on Frances Lake and part of the
river of the same name. A reddish argillite was noted ag locally
abundant in some streams entering the Finlagson on the south.
Pebbles and small boulders of grey granite are not uncommon, but all
appear to have been transported from a distanco. In addition to the

Finlayson Lake pocics above described, tho gravel beaches on Finlayson Lake show

numerous fragments of grey-blue limestone, some of which contain
obscure fossils, Green serpentine, like that of the vicinity of Dense
Lake, and exhibiting minuto veinlets of serpentinc-asbegtos, also a few
pebbles of reddish serpentine, were also noted here, and'fragments of a
peculinr white quartz-porphyry are not uncommon. Large pieces of
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the same stone were afterwards found on the hills to the west of the
lake;, but it was not anywhere seen in place. Quartz-vein-stuff is
everywhere very abundant, and on the terrace overlooking the Finlay- Massive quarts.
gon, on the north side, three miles below the lake, a large mass of
quartz occurs in place. The extent of this mass of quartz could not be
ascertained, as it protruded from the s0il only in 1solated spots over an
area eeveral hundred feet in length and breadth. A few specimens
were collected, but on assay proved to contain neither gold nor silver,

One of the most notable features of this watershed region is the Superfoial

i : . deposits of the

great quantity of detrital material or drift with which the whole is watershed.
covered. On the lower part of the Finlayson, irregularly bedded,
clayey, gravel deposits, containing large glaciated stones and resem
bling boulder clay, were seen; but vlsewhere stratified gravels and
sands are generally shown in any scarped banks which occur. Well
rounded gravel was found scattered over the very summit of the iso-
lated mountain at the forks of the Finlayson, above referred to, at a
height of 4300 feet above the sca, the material being of varied origin
and including granite. No distinct terraces were found on this moun-
tain, but torraces were noted further down the valley on the slopes of
highor hills, at a height equal to, or greater than, that of this place.
The evidence appears to be conclusive that a body of water in later
glacial times extended quite across the Pacific-Aretic watershed in this
1egion, standing at a level more than 1000 feet above it. Glaciul
striation, in a bearing parallel to that of the valley, was noted on the
surface of the quartz mass previously alluded to, but the direction of
motion of the ice conld not be determined.

Urrer PerLLy River.

Our first camp on the Pelly was situated in lat. 61° 48’ 52", long.ﬁ
131° 01' 06", the height of the river being at this place, as approxi:
mately determined from the mean of a nnmber of barometer observa-
tions, 2965 feet. The river is here 326 feet wide, with a current
slightly exceeding two miles and a-half an hour, and a middle depth of
seven feet. An approximate estimate of the dischafge placed
it at 4898 cubic feet per second. The river had evidently fallen
very considerably since the early summor and was probably
at or below its mean stnge. The water is here nearly clear,
with a light brownish tinge. From exploiations made at the
time of tho existence of the -Hudson Bay post, as well as from
Indian report, the river is kndwa to be navigable by boats for a
congiderable distance above thik puint, nnd to rise in two lakes, the
position of which is approximatdly indicated on the map, according to

{;_:;:r Pelly
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Mr. Campbell's sketch. Our camp was about two miles above the
mouth of the stream which has already been mentioned as rising on
the portage near Finlayson Lake, at the angle between which and the
Pelly the old post named ¢ Pelly Banks"” was situated. Wesaw mno trace
of the buildings which formerly existed, though the old site might, no
doubt, have been determined by a little search, had we thought it
worth while to devote the necessary time to it.

¢ Pelly Banks" to Hoole Caiion,

From our initial point, above mentioned, to Hoole Caflon and
Cafion, is a distance of thirty-one miles in a straight line, the direction
of which is a few degrees north of west. The river, however, forms a
wide curve to the south of this line, and is besides very tortuous 1n
detail, the actual distance, following its course, being fifly miles.
The main orographic river-vallessis hére not confined, as is so often
the case, between parallel ranges of mountains. There is on the contrary
a wide tract of irregularly hilly country, which is bounded to the south by
a well-defined mountain range at a distance of ten to twelve miles,
This range is crowned by a series of square-outlined pyramidal peaks,
which are probably composed of stratified rocks. It is proposed to dis-
tinguish it as the Pelly Range. To the northward, no definite bound-
ary to the low hilly region can be seen. The actual trough in which the
river meanders, however, is scarcely more than a mile in average
width, and 18 generally bordered by terraces a hundred feet or more in
height.

Thirty-three miles, by the course of the river, helow our starting
point, & tributary comes in from the mountains to the south-
ward, about fifty feet wide by one deep, and very rapid, This is iden-
tified as Hoole River.* Its water is bluish in tint, and clearer than that
of the Upper Pelly, which by this time has become slightly turbid from
material derived from its soft, silty banks. The river, between our
first camp and Hoole River, has a rather moderate current, scarcely
exceeding four miles and a-half an hour, though with several little
“riffles ” or small rapids. *

Jost below the mouth of Hoole River is a rdpid about 600 feet
long, with a total fall estimated at about ten feet, There is an easy
portage on the right or north bank, but a fair-sized boat might run
through without danger at most stages of the wuter. As a precaution-
ary mensure, we lightened our canvas canoe, of the bebavior of which

* 8o named by Mr, Campbell after his interpreter. Mr. Campbell, on hig nal eketch
and on Arrowsmith’s map, in the construction of which it was ysed, has mmmed a nuwber of
the tributaries of the Pelly. It bas been fotnd dificnlt to identify somé of thess, but all have
been placed on the accompanyingmap, after a careful compartson.
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in bad water we had had at the time no experience. From this rapid
to Hoole Cafion the water is swift, and there are several little rapids.

The banks and beaches of the Pelly above Hoole River, are gen-
erally silty or mnddy, thongh the strength of the current is sufficient
to produce well-washed gravel-bars in mid-stream. Below that point
the banks and beaches are also as o rule gravelly, in conformity with
the swifter flow of the stream.

The banks along tho south side of this part of the river, are for thé Vegetation.
most part densely wooded, and whore shady and damp the growth of
timber is small and serubby, with much black spruce. The banks on
the opposite side are very different in appearance. Those above
Hoole River show numerous open, grassy patches, and below that
place grassy slopes preponderato over the wooded area, the grass
having the characteristic growth and dry, tufted appearance of ¢ bunch-
grass.” The trees are similar to those found along the rivers previously
described except that Pumus Murrayana and larch do not ocecur, and
but a single white birch was noted, near the mouth of Hoole River.
Groves of cottonwood of medium size cover some of the flats. Tn one puen eoit.
or two banks into which the river was cutting, and where the surface
was covered with a dense, mossy growth, frozen soil was ob:erved, The
depth to which it extended could not be ascertained, as it went below
the water-level of the stream.

Above the mouth of Hoole River the rock exposures are few and Rocks .
inconsiderable. Near the mouth of Campbell Creek a yellowish-
woathering irregularly silicified dolomite was observed in several low
outcrops, together with green-grey, slightly lustrous schists, and
similar schists were seen in one or two other places on this part
of the river, The composition of the gravel of the river-burs
may be accepted as indicating in a general way the character of
the formations of the drainage area of the upper river. These include
fragments of schists, quartzites and argillites of the same kind as
before described on the Frances, with grey, fine-grained limestone,
some pieces of coarse white marble, and occasionnl small pebbles of
the same peculiar guartz-porphyry seen on Finlayson Lake. There
are also represented soveral varieties of granitoid rocks, the most
abundant of which has a coarse gnelssic lamination, with whitish
or greenish mica and large, white, porphyritic felspar crystals,
round which the layers of the rock bend. This peouliar granite or
goeiss is probably derived from the head-waters of the main river, and
often occurs in large boulders,'which caun scarcely have been carried
by the stream, and bave pmbal'qu been transported during the glacial
period,



