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4. This, report,describas the . gooIOgy seen along the Yukon. sector of
the Canoi Road during the 1944 and 1946 field seasons. It comprises
information published in the first edition of this report, sugmented by
data segured during the 1945 f1eld season, = L. andnn

The Canol pipeline road connects with the Alasim Highway at
Johnsons Crosslng&.SQ mi}es southeast of Whitehorse at the north end of
Peslin Lake in southern Yukon, and gxtﬁnds }h a northeasterly direstion
for 513 miles by road to Camp Canol’ oyposite Norman Wells dh Mackensis
River.,L(The road, rung. from. 1atitude 60 30!, longitude 1339201 to
latitude 65°151, 1ong¢£ude 127 OO'f) Macmillan Pass, 283, piles by road
northeast'along the Canol Réad from Johnsons Crossing marks the , boundary
between Yukon and Northwest Territories, The road passes through a little
known country, inhabited only by. In ians and. a few whites interested in
the,fur trade, It. waé'completed late in 1944 as'd mllitary project, but
the' termination of the war restlted in ité abandomment by the United States
authorities in the spring pf 1945, Some prospecting was done along the
road, during the. 1944 fgeld season, "but_the road was closed to traffic
in 1945 and there is 5till much v1rgin&territory along its course to be
examined for mineral dccurrences.

r

i

Field work was largely oonfined to a ‘belt ZOAmiles wide along
the Canol”Rodd. Geological {information indlcated on’ the. aocompanying ma.p
et farther distances from the road is based mainly on a study of air
photograhs .of the district., The belt explored is underlain mainly by .
Palacozbic and older sedimentary rocks intrudea py seyersl granitic stooks
with which mineralizetion is associated. A hurried trip in September
1944 along the northeasterly, part of the road, acrogs.the Mackenzie .
Mountains to. Camp anol,,reveaggd only sedimentaryyrocks, chiefly Palaeozoic
sandstones, éhales, and’ limestOnes, for 200 miles southwesterly from
Mackenzie River. A mineral deposit containing grey copper and chalcopyrite
was reported to‘have been found that summer by one of the road . .orew near.
the junotion of. Egouohie and Godland Rivers. ) e

- Pleld work was hampered during the 1945 season by spring flood
damage to roads end bridges. The bridge asross. Pelly River, built in
December 1944, was taken out as a result of a sudden onslaught of ice
from an ice jam on Ross River, Only four washouts.requiring repeir work
were encountered between Johnsons Crossing ang . Pelly River, whereas forty
sheh washouts were noted between Pelly River and Tsichu River,(mile 220C).
Except for the locally damaged parts, the road was found to be generally
hard, dry, and smooth, Work 'in 1045 aid not procead ‘beyond mile 295,
northedst of ' Johnsons Crossing.

The writqn ;ﬁ indebted to the EW. Elliott Construotion Conpany
for théir miny courtesies extenda _throughout the 1944 geason... The road
foreman, Mr., David Rob1nson, 'and the camp éuperintendent, Nr. Sandeen,
were especially helpfu} Assistance provided by Major MoKee.and Colonel .
Cunningham,and dther United States Army officials was very:.much appreciated.
The Specidl Commissidner’ for Defence Projects in Northwost Canada assisted
greatly by arranging with the United States.Army authorities. .at Whitehorse
for permission to travel along the road during the 1945 season, Thanks
aré-due to Major Cémpton of the'United States Army at Whitehorse for the
use of army pontoons to ferry the party's truek across Pelly River,
Messrse R M, Thompson, R.D. Hutehinson, and L.S, Fraser assisted with the
field work in 1944, and Messrs. JJE+ Prootor and A.,J., Troop in 1945.
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Mileage along the Yukon sector of the Canel Road was indicated
in 1944 by posts 5 feet high on which was ‘recorded the number of miles
northeast of Johnsons Crossing. Farly in 1945 the Canol operators
renumbered all posts in the Yukon 'sector: to designate the mileage as
from Camp Canol on Mackengie River. As the original system of numbering
is more useful to prospectors working from the: Bouth end of the road, it
is used in this report, T
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S B "If'l\iilitary Project
' Canol Road is an ou’cgrowth of the $133,000, ‘000 Canol Project, =

military enterprise undertaken by the United States War Department. The
decision to build a pipeline from Norman Wells to Whitehorse, with a
refinery at the Whitehorse terminal, was made 'in 1942, snd the project was
completed in 1944 with construction of the Canol Road to service the pumping
stations along the pipelirie route acréss Pelly and Maokenzie Mountains. At
the close of the year there were sirty—fou‘r producing oil wells1 in the

et -2 {¢]
1 - PR * “:z o 2 . N .
Stewart, JeSesi Geol,: Surv,, Ca.nada‘ personal coxmmmication. .
i . o ey Ryl S
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Normsti WeTls Field and the pipeline was cal:able of carrying up to 4, OOO .
barrels: of;o0iloa day’to ths Wh‘itehorsé refinery. _The Norman Wells oil
field produced 1,229,310 barrels of¢il during ‘1944 and 353,100 barrels
during 1945. Altogether, to the end of December. 1945 -some- 2,050,525 - -
barrels 6f 611 were produced from this field since the first productive
well was drilled at Noman Wells by the Imperial 011 Company in 1920,

tag, o e (\‘\( J,._

.4The Canol Projeét was’abandoned early in’ 1945, due to the success:
of operations im the -Pacific!War Theatre. 01l can now be brought by boat
and rail to Whitehorse at ldéss cost than by way of the 4-inch pipeline from .- -
Mackensie River, so that the pipéline may not ‘be used' agein. . However, the
economiq ;pipture could beschanged by the d‘iscovefy of‘ larﬁer oil fields. ... -
along or, near Mackenzfie leley. i . ' .

P RS 1+ L R N P o

Both ’che Alaska ‘Highway and -Canol Road were under the control of o
the Uni’ced: States Army throughout the war., Since ‘July 1945 permission to
travel over, the ;eglar,ska Highway could be secired from the Royal Canadia.n, ‘
Mounted Poliee aty Fort St -John and Wh:.tehorse . L e
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The AlaSka Highway-cénnects Dawson Creek, British Columbia, with
Whitehorse, Yukon, and with Fairbanks, Alaska, Train service is maintained
between Dawson Creek and Edmonton (495 miles) by the Northern Alberte
Reilway, and :there -4s dlso’a.motor ‘réad between these points. Both
Cansdian and American steamships maintain freight and passenger serviss to
Skagwery, Alaske, and the railway of the White Pass and Yukon Route maintains
rail service hetween Skagway and Whitehorse (Y17 miles). ,Johnsone Grossing
at the junction of the Canol Road and Alaska Highway is 80 milee by roed
southeast of Whitehorse and sbout 976 miles by.road morthwest from Dawson
Creek— Camp Canol, northern terminal of the Canol Road,is served by a long
established: steamship serviice; ' Both Northern Trans portation Company. and
Mackengie River Transporit: operats steamship ‘service between the railhead at
Waterways on, Athabeska  River:angd: podnts al?ng Mackenzie River as far: north-
as Aklavik, A portage off 16 miles: around rapids at Fort Smith is.the only
break in the flow of freight. over this route. Aeroplane transportation -1s
avallableJa,t both«Wh;itehorse and’ NOrman Wélls, ’ ) | e , .

cpwor, diide duo N -

Brovis;!,ons and supplies of all kinds’ are available at V\’hitehor'Se
and there are no ration .regulations,” 'Two -small trading osts, engaged :
chiefly in trade, with the natives,-aré-situated on the Canol Road route.
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One of .these is;at the mouth of Ross Rivers the:other 1s at the southwest
end.of. Qheldon Lake at.its outlet., Before the building of -the road supplies
were brought up the Pelly to the Ross River post by small stesamers and
river launches, whereas the Sheldon Lake post was supplied by hydroplane.
Small boats with outboard motors may be taken easily up Pelly River es

far as Pelly Banks by making a*portage~half 4 mile leng at Hoole Canyon,
23 miles above Ross River.
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;;m s The valley hottoms between JohnSons Crossing and Macmillan Pass”
‘are generally well forested.  The upper limit-for treés on'the mountain’’
'slopes is about 4,500 feet above sea=level (and some trees on favoured
slopes per51st to an elevation of 4,700 feet). Trees up to 12 inches in_ .
diameter-are common ‘$H” t?e lower vélleys, and some exceed 18 inches, ‘
According to Mr, Porsild™, who investigated the plamt life along -the Canol

- o\ e = ranbo et e
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Porsild AQE. Flora of Southeast Yukon, Adjacent to the Cand) Road"'
Nat Mus o Can&da, Bull" (in preparatlon) . Pieoqe "y
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Road for ﬁhe’Natlonal Museum, the nat1ve trees include the 1d&ge-pole
pine, black spruce, white spruce, alpine fir (bdlsam), western paper -
birch, Alaska paper birch, balsem poplar, and trembling aspen., Stunted
willow and alder are generally present in swampy land. In Pelly River
Valley and for some miles north along the valley of Ross River the -
timber has peen revaged. by forest fires, In low ground in the vicinity
of Sheldon Mountaein and in meny places along the South Branch of Macmillan
River there is a boulder clay sub-soil that thaws for short periods edch
year beneath the moss capping. Spruce that grow there are stunted,
seldom exceeding 30 feet in height or 4 inches in diameter. On higher
ground, ebout Sheldon Mountain, spruce trees up to 60 feet high'and 14
inchés in diameter were seen. Near the headwaters of the South Fork of
Macmillan River the trees .become smaller and scattéred, and rione grows
at Macmillan Pass and for some 25 miles or more along the roaed nértheast:
of the Pass,

Blueberries and two varieties of cranberries of good quality

are abundant, and some raspberries and red and black currants are to be
found. .

Yyt

. ' e o L. , I S
W Df.. Rand? studied th'e wild 1ife along the Cano-; Road during the
-5— e e e : z _ : ~= = == :
Rand, AWL.: Mammal Investi@ations on the Canol Road Nats Mus., Cenada,
Bull, 99 (1945) -
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1944’season for the. National Museum, and his report lists. the following
mammals as resident in the district: black bear, grizsly bear, Alasks
pine marten, Richardson weasel, western mink, wolverine, Yukoh" otter,
Alaske red fox, northwest coyote, timber wolf, Canada lynx, beaver, ‘
muskrat, porcupine, snowshoe rabbit, Alaska moose, Osborn éaribou; Dall
sheep (g,rey phb.se) , fukcn woodchuck, hoary marmot, ground-: Squirrel, YukOn '
chifmunk, red squirrel, filying squirrel, pika (rock rabbit), jumping mouse,
wood mouse, wood rat, bog lemmlng, brown lemming, common cinereous shrew,
dusky shrew, weter shrew, mountain water shrew, phemacomys vole, Dawson

red=-backed vole, Macfarlane tundra vole, 1ong-tailed vole, ‘and meadow
Vole. . H



Grayling are found in almost all of the streams in the district,
and pike abound in many of the lakes. Lake trout were caught in Quiet
Lake, Lapie Lakes, and in Bassett or Dragon Lake (mile 205). Whitefish
are rfound in memy of the ldrger streams and lakes. Salmon ascend Pelly
and Ross Rivers to ‘resoch ~thelr ‘spawning grounds. Ptermigan and ‘grouse
are quite gbundant:and ‘dudks wére seen on many of the lakes. A brood of
s1xteen—gease wis selen Oﬁ the South Branch of Macmillan River near mile
238 Cmpog e T

s o - . . .yer o

The wbundance of‘wild life is responsible for the Yukon being
widely known to.big game hunters. Fur-bearing animals and plentiful fish
give scattered Indian banids ready means of subsistence.

Canol Road crosses or runs close to numerous swift-flowing streams
that could be harnessed to' develop electric power should it ever be
required in mining operations. The narrow, rock-welled cenyon on Lapie
River near mile 131 is suggested as a possible site for a smell power plant;
a larger flow of water is available at Prevost Canyon on Ross River near
mile 204, Hoole Canyon on Pelly River might also be suited for electrical
power development.

¢ ¢

History of Exploration

Early exploration in the Yukon was by officers of the Hudson's
Bay Company in the interests of -the fur trade. Pelly River was discovered
in 1843 by Robgrt Cemipbell, who ascended Liard and Frances Rivers to Frances
Lake, then followed Finlayson Creek to Finlayson Lake and crossed over to
the Pelly, which he named after Sir John Henry Pelly, a Governor of the
company. ,Campbell explored the Pelly during the next few years and in 1848
established. . Fort Selkirk es a trading post at the confluence of Pelly and
Lewes River. In 1850 he descended the Yukon to Fort Yukon, ascended |
Porcupine River, crossed the mountain portage, and returned to Fort Simpson
by way of the Mackenzie. Lapie and Kitza Rivers and Hoole Canyon are named
after Campbell's Indien voyageurs, He named Ross River after Chief Factor:
Donald Ross, ,and Lewes.River after Chief Factor J.L. Lewes. Followlng the
pillaging.of the Selkirk post in 1852 by a band of Coast Indians, the Pelly
and Frances River country was neglected for 35 years. In 1887, GMe Dawson
reached the Upper Liard by way of Stikine and Dease Rivers, followed
Campbellt's. route by way of Frances River to Pelly Banks on the Pelly, and
descended the river to its: mouth. He returned by way of Lewes River, Lake
laberge, Marsh lLake, and Leke Bennett., Mr, Woarburton Pike crossed from
Liard River ;to Pelly Lakes during the winter of 1893, and in the sPring
descended the Pelly and Yukon to Bering Sea.

Teslin district was first reported on by F., Schwatkms, C.W. Hayes,
and M. Russell, who entered the region by way of Taku River in 1891.
Arthur Saint,Cyr prepared topographic maps showing Teslin Lake and Teslin :
River in 1857,/ and in the following year mapped Big Salmon River, Quiet - .
Lake, and Nisptlin River. R.G. McConnell carried out geological exploration i
of these winter routes'in 1898,

The discovery of the riech Klondike placer gold fields in 1896
brought a rush of miners to the Yukon during the years 1897-98, Many
attempted to reach the Klondike from the valley of the Mackengie., Some
came by way of the Liard and Pelly, others by the northerly route, via
Bell and Porcupine Rivers to the Yukon. Keele (1910)! reports that one

P

1 L N . :
Dates, in brackets, refer to reporté listed in bibliography.

“

party followed Grayel end Twitya Rivers to the divide, then went down
Hess and Stewart Rivers to the Yukon. During the season of 1902, R.G.
McConnell and Jpsgph Keele made an exploration of Masomillan River and a
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~part df its main branches. They ascended the South Fork as far as Riddell
- River,\#which lies about 40 miles below where the Canol Roed now gives

- mecess t6 the river, Upper Pelly River was first visited by Joseph Keele
a-in 1907, - ‘H& ascended Ross River in the autumn, crossed through Christie
:~Pass during the winter of 1908 to the headwaters of Gravel River, and

.descendéd the latter stream to Mackenezie River. There are no records of
the Mackenzie Mountains in this region being visited agein by white men
until 1942 when United States Army engineers and construction orews ocarried

. the pipeline across the mounyains from Norman Wells by way of Maomillan

‘Pass.

The only exploratory work. carried out by the Geologioal Survey
in recent years along what is now, the route of the.Canol Road is that done
by E.J. Lees and by J.R. Johnston in 1935, Lees (1936) mapped the Tesline
Quiet Leke Ares and Johnston (1936) mapped a strip about 15 miles wide
along Pelly River between Macmillen River and Hoole Canyon. The northwest
corner of the Teslin-Quiet Lake mp overlaps the southeast corner of the
Laberge ‘sheet, mapped by E.J. Lees and H.S. Bostoek (2938),

According to Keele (1910) placer miners have successfully worked
the bars in Pelly River and many of its iributaries from time to time since
as early as 1882, He states that priar to 1910 at least three miners
prospected Ross Riwvew for placer gold deposits,. but found nones The old

_.reports do not mention an search for lode deposits in this region by
.- these early placer miners. Lées. (1936) states that placer deposits were
discovéred gbolt 1905 on Iron Creek, a tributary of Sidney Creek, and at

~the time-of his visit in’ 1935 were still being worked on a small scale.
These workingS(are about 10 miles west of the 30 mile post on the Canol

Road. A littlé placer goid was also taken from Brown Creek, a tributery

of Sandy Lake, norch of Quiet Lake, prior to 1935,

Prospetting was not encouraged along the Canol Road during 1944,
as the road was under constructlon throughout the season. However, the
Consolidated Mining and Smelting Company maintained a party in the .field,
and two private prospectors, Clyde Wann and P.E. McNee of Whitehorse,

did, some work. As yet only a preliminary examination of the rock
exposures near the road has been made. The season's discoveries include
e silver-lead vein (accidentglly) exposed by a bulldozer during cons
struction of the road at mile 120. During the course of mapping a number
‘of barite veins were found on the mountain 51de,-l%-miles west of the
road at mile 118, and, late in the season, P.E. McNee réported finding
more barite veins there, about half a mile east of the road. A specimen
of bedded carbonate rock from the mountain at mile 130 was found upon
analysis to consist of 82,88 per cent barium carbonate (witherite) and
11.94 per cent silica, An assay of a hand specimen of mineralized quarte
from Sheldon Mountain (mile 222) disclosed 0.02 ounce a ton in gold and
0.06 per cent tin. These discoveries, all made alongside the road, are
evidence that the region traversed is well worth prospecting. '

TOPOGRAPHY AXLC GIACIATION

The southern half of the Canol Road runs in a southwesterly
direction across the Yukon plateau. Northeast from about mile 260 the
road enters the Mackenzie Mountains and follows a winding course across
seven mountain divides before descending to Mackenzie River Valley.
Macmillan Pass, at mile 283, marks the divide between streams flowing
into Macdkenszie River and those draining into the Yukon. The Yukon
plateau, as seen along the road, 15 an extensive streteh of elewated land,
broken by large groups of mountains that generally rise from 3,000 to
4,000 féet above the valleys, A belt of particularly rugged mountains
lying between Pellvaiver and Quiet Lake is named Pelly Mountains. Several

peaks near the road in this range stend more than 7,000 feet above sea-
level.



At Teslin River (mile O) the elevation is 2,250 feet, To the
northeast the road rises gradually, and at 11 miles passes over a divide
at elevation 4,040 feet to enter the wide valley of Nisutlin River.
Mountain peaks @& few miles northwest and southeast of this pass rise to

./ .elevations exceeding 6,000 feet. Bedrock in Nisutlin River Valley is

almost everywhere mantled by a thick cover of boulder cley, so that no
rocks are exposed slong the road until Quiet Leke is reached. This lake
forms. the headwaters. of Big Selmon River, which flow& northwesterly to
the Yukon. It is a deep, clear=water lake, 18 miles long and at most
places from 1 to 2 miles wide. The road follows along the water's edge
for.several miles at the northeast emd of the lake.  The country between
the south end of Quiet Lake and Nisutlin River is comparatively low, but
northeast of the lake the road crosses a 3;200-foot divide at mile 6545,

, then descends a 2-mile grade to Rose River Valley. The bridge over Rose

River is about 2,500 feet above sea=level, 'Bedrock on the mountain top

‘(elevation, 4,600 .feet) on-the east side of Quiet Lgke is rounded and

polished by glacial ice, and rounded granite boulders lie upon greenstons
and schists. The slopes are mantled with boulder clay, and the pass at
mile 65,5 is underlain by a thick mass of glacial till. Four mountain
peaks on the west side of Quiet Leke range from 6,066 to 6,642 feet high.
These mountains show a rounded, glaciated aspect below an elevation of
5,000 feet, .

The road follows Rose River Valley from mile €68 to mile 103,

. the latter being on the divide at elevation 3,600 feet between Rose Lake,

at the head of Rose River, and Lapie lLakes, at the head of Lapie River,
which drains northerly to Pelly River. Rose River Valley is floored with
a thick deposit of glacial till, but in many places the river has ocut into
and reworked the till to form extensive beds of sand end gravels Some of
these gravel beds outerop along the road near mile 70, and also at mile 88
where a large tributary stream joins Rose River from the west. Abandoned
glacial cirques that bottom in U-shaped walleys at an elevation of 4,800
feet were seen on the north side of 6,000-foot peaks, 3 miles west and
southwest of mile 82, These and a high, strongly glaciated, Ue-shaped

. valley that drains north and west to Rose River from 4 miles east of

mile 78 are evidence of ice accumulation there during the glacial period.
Other c¢irques, also free of ice, were noted on the northwest sides of high
grenite peaks west from miles 95 to 98. The entire granite belt between
miles 83 and 100 is characterized by the presence of very high, knife-
edge mountain ridges.

The valley occupied by Lapie River is narrow and U-shaped,

with mounteins close to the road. The walley sides are covered by a thick
mantle of boulder clay to elewvations of about 4.000 feet, and the river
has cut deeply into these deposits, particularly on the northwest side,
leaving very steep valley walls. Alpine glaciers were active at one time
on the north slope of the mountain west of mile 115, but the mountain
peaks nearer the Pelly, between miles 117 and 130, are in a drier belt
and appear to have escaped glaciation, Lapie Lakes and Rose leke are
giant kettle-holes that were occoupied by large masses of stagnant ice
during the late stages of valley glaciation. These lakes are _roughly
3,500 feet above sea~-level. An esker that formed along the west sids

of Rose Liake and upper Lapie Lake rises to 125 feet above the water,
Sand, gravel and boulder terrasces several hundred feet wide ocour in e
number of places along the valley sides near Rose Lake and Laple Lakes,
and rise about 250 feet above the level of the lakes. They are believed

'to have been formed by rumning water when thé velley was filled to an

equal -or higher level with melting ice end glacial dedbris, with melting
most pronounced along the flanks of the disintegrating ice mass, A few
other terraces, noted farther down the valley as far as mile 121, are

-located at the mouths of tributary streams and represent an acoumulation

due to damming by ice or till deposits in the main walley.
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Throughouf\ﬁost of its length Pelly River occupies -a trenchelike -
depression sthet trends porth 55-degrees west for several hundred miles.
This valley trench was flrst ‘recognized by McConnell (1903, p. 24) who
states that the valley is occupled in different parts of. its course by
s part of the Pelly, a branéh of .Kalzas Rlver, Crooked Creek, a part of
Stewart River, :Clear. Creek Flat Creek, ‘and the lower part of the North: -
Fork of Klondike Rlver. ‘The valley is 8 miles wide where traversed by
the Canol Roed. , MiTe 132, at Lapie River bridge (elevation, 2,500 feet),
is near the southwest wall of the trench, and mile 141, at Pelly River
(elevation, 2,200 feet), is near the northeast side.of -the trench. A
short dlstance west of mile 132-Pelly Mounteins rise preclpitously to
elevations exceeding 5, 000 feet, and elsewhere along this continuous
mountain front the peaks rise to over 5,500 feet., On the northeast side
of the trench the mountains also rise sharply, but in the vicinity of -
Ross River ‘are comparat1ve1y ‘Tow, with rounded tops semewhat below timber-
line, The trench is apparently the. result ‘of profound faultlng and -
prolonged differential erosion. One of the _northwesterly trending faults -
seen on the mountain at elevation 4,500 feet, north of mile 132, is
marked by . quartngiotlte schists in contact with black shales and sandstone
beds of Palaeozoic age. THe schistose rocks of the trench are on the uplifited
side of the fault belt, but have undergone greatest erosion-due to their
softer character, The greater part of the trench was-eroded by Pelly
River during Cretaceous time, and Paleoecne sedlments were dep031ted later
at a number of places in the valley bottom, . . :
-During the glacial period the trench was filled by ice that
moved northwesterly ‘down grade. The low mountains to the northeast were
‘ice covered at that time, as proved by the occurrence. of glacial striae
crossing the top. of the nidges north of mile 146, Strise and deep grooves
seen there at an ¢levation of 3,500 feet .strike north 50 degrees westy
Glacial ice brought much debris into the trench and filled the lower
hollows end ravined in the low mountaingus sectors to the northeast,
whereas the tops of these mountain ridges were rounded end saraped bare of .
most of their soil. Terraces of gravel that occur at various places along: -
the sides of Pelly Valley probebly formed in streams flowing along ‘the
border of the melting glacial ice during stages in-its recession, and
ponding of some of ths streams resulted in deposition of silt beds in
many’ places along the valley walls,.

, The country adjoining the road between Pelly River (mile 141)
and Sheldon Leke (mile 220) is much ljke some rugged areas of the
Cenadian Shield, with rock-ribbed, glaclated hills rising from a few
hundred to 1,000 feet above a valley bottom that is heavily mantled with
glecial deposits. The~road rises gradually for 25 miles and crasses the
Anvil Mountains granite batholith, mileage 161 to 171, at an average
elevation of about 3,300 feet.. The road circles the south side of Orochay
Lake at the head of Orchay River, which emptles into Pelly River 20 miles
below the mouth of Ross River.. Orchay Lake is about 3,200 feet above sea-
level., At mile 171 the granite contact with the sedimentery rocks 'is
marked by e steep grade that descends 400 feet to the soil-covered floor,
of Ross- River Valley. Much: of the valley bottom along the road between
miles 171 and 200 is:low and swampy with considerable areas of muskeg,
Forest growth is poor over such areas except along the streams where
drainage has been good. Along the stream half a mile north of mile 175
there are birch trees®12 inches. in diemeter and spruce up to 14 inches
in diemeter that range from 75 to 100 feet in height (elevation, 2850 -
feet). One mile farther north, et elevation 3,650 feet, spruce were
seen that measured 14 inches in diemeter 6 feet above the ground, and
were as much as 75 feet tall, S

From mile 202 to 205 the road follows a northerly course along
the top of a broad esker that stands as much as 100 feet above the under-
lying drift. The esker swings west into Dragon Leke at mile 205, and as
the lake drains wasterly by wey of Riddell River %o the South Branch of



Macmillan River, it is thought that the glacial stream that formed the
esker beneath the melting ice field also drained that waye. Dragon Lake

is a deep, spring-fed, clear-water lake, formed.of a network of kettle-
holes’ nestled(ampng small eskers and ;bounded by sand and gravel deposits.
Sheldon and Lewis Lakes are in great oontrast, gs their water is milky and
théy oecupy "shallow depressions in a wide valley carpeted by thick deposits
of boulder, clay.  The barometer, reading was 2, 900 feet at: Dragon Lake and

jjs,ﬂooo feet at Shqldon lake. . U AR

f Shgldon.Nountain is the flrst big mquntain near the road on the
route northeast rram Pelly:plver. A granite core -and baked sedimentary

‘rocks. have glven the mountain extra hardness tq withstand erosion, so

that under prolonged differential srosion it now towers over.4,000 feet
above the lake. Mount Riddell, some 6 miles farther west,. is only a: few
hundred feet lower. Two oirques seen. on the north side; of Sheldon
Mountain are now free of ice. On the. north and northeastern slope of
Sheldon Mountain perched bpulders ofﬁlarge size were observed. to elpvations
of 4,600 feet, and glacial striae seanwbelow this elevation and at many
places in the valley below. have a common strike. of\about 10 degrees north

'70f west. L - i, . T
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Ten miles northeast of Sheldon Mountain, at mile 229.5, the
road crosses the glaclated div1de (elevation, 3950.feet) between Ross
River Vhlley and the walley, of the .South Branch of Maomillan'River, ‘The
road follows close to the south side of the latter.river from mileage 232
to 252, then erosses and f9110W$ “the north: side:to mile 268, Low mountains
outorop. Southeast of the rogd betweenﬂmiles 228 and-250, but-they rise
scares! y ‘to timber-line, whereas many .of the mountains:-on the north side

of the Maomillﬁn in this area appear to .exgeed elevations of 5 000 feet.

e ol -
{An umusually hlgh and rugged group of mountains that rzse a few
miles southedst of the road, between mileages 25Q and 265, are named Itsi
Mowrtains . They owe their greater r981stance to weathering to the granite
stocks that form their cored. The hlghest peak of Itsi Mountains is
judged to be more than 7,500 feet above sea-level. Large masses of glacial
ice occur in oirqnes along the north sides of these mountains. A broad,
rolling velley: strewn with large boulders and deposits of boulder clay
extends north 4 to 6 miles from Itsi Mountains to Maemillan River and runs

e addltﬁonal 8 or 6 milea north of. the river between mileage 251 and 261.

This was evidently a great gathering ground . for ice during the Pleistocene
epoch, and the ice moved down the valley of the South Branch of Macmillan
River., Glacial strime on the rounded mountein top at elevation 4,600

feet, north of mile 251, trend south 25 degrees west. A thickness of more
then 100 feet of boulder clay is exposed along the river at the bridge at
mile 252, Much of the wvalley floor. is between 3,300 and 3,600 feet above
sea-level, and due to the prevalence of permanent frost in this latitude
the forest growth is poor. . The _Spruce are generally less’ than 50 feet high

and 6 inches in diameter.
* -
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From mile 265 %o 28§ GManlllan Pass) the road is confined to &
narrow, steep~walled valley with mountein peaks on both sides' reaching

. from about-5,000 to 6, Q00 feet above sea-level. -Three of the higher!
. mountains- seen close by or within a few miles of the road, towards the

southeast, are comprised largely of granite. . The barometer.showed an
elévation of " 3, 600 feet at mile 268, and 4,500 feet at Maomillan Pass,
Northeast of the® pass the’ road rqns for 10 miles along the south side of
Teichu River through high open country withrmountains lying bBack a mile

or more to the north and south. The roed crosses Tsichu River at mile ‘292,
‘then climbs slowly for a number of miles 4in crossing a‘ high, barren

plateau that lies between Tdichu and Intga Rivers. According to the

-barometer the road rises to an elevation of 5,700 feet in passing ‘over

this plateau. a

o
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Gl o _ The.. reglon northeast of mile 280 is not included on the'
N éocompanylng map, and the following is only a brief. outline of its
’ principal topographic, features as seen from the rqad to Camp Canol.
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o Nor#heast of mile 310 the road follows -up, the valley of .Intge
Rlver for about 15 miles, crosses through ‘Caribou Pass, at an elevation of
250 feet, and then descends by way of Bullcogk Creek to Sekwi (or
Egouchle) River. It follows the Sekwl northeasterly for 20 miles or
more, then swings north and passes ‘over a low divide (about 3,900 feet
' hlghs at Godland Lekes. ' The road follows Godland River for 25 miles,
then swings northwest and’ eirclés a prominent mountain ridge on the
divide between Godland end Twitye Rivers, The valley of Twitya River
is followed for about 10 miles, and the river is bridged a mile west of
the mouth of Deca. Creeks About 3 miles’' northwest of. the junotion of
Twitya and Keele Rivers ‘the road swings north up the walley of Trout
Creek to Devils Pess’at an -elevation of 5,100 feet, and descends by way
of Bolstead Creek to Carecajou River. It follows the north side of Carcajou
River for some 8 miles, but leaves this valley st Andy Creek and climbs
to 6,200 feet (barometric reading) in crossing the highest pass on the
route, known, as the Plains of Abbaham. From this flat-topped mountain
the road Follows down McDermott Creek towards Little Keele River: It
lies s0uth of. thtle KeeleRiter for 18 miles, following a route well
> "batk on the’ mountain51de and rising in one place to an elevation of
© 4,800 feet (mile 62C, thet is at 63 miles from Canol), The road turns
north to cross thtle Keele River (elevatlon, 2,600 feet) at mile~50C,
‘then climbe what is known as Kroup Hill to thé pass (mile 44C) at an
‘slevation of 3, 800 feet. It enters Dodo canyon at mile 40C, runs northerly
for 16 miles a10ng the east side of Dodo Creek, and, half = mile from the
mouth of the latter, swings northeasterly to cross Carcajow!River (mile
24C). The 24-mile.streteh between Carcajou and Mackenzie Rivers is

relatively low, and flat, but, nevertheless, stands several hundred feet
above the Mackenzie, . .

Pumping stations are located along the Can@i Road at the
- following mileages :on the route northeast from Johnsons Crossing: 78,
127, 177, 235, 307 (same as 214 out of Cemp Canol),, 174 Canol,i 111 Canol,
76 Canol, and 36 Cancl. They are more closely spaced put of Canol due
to the lift over the Mackenzie Mountains, . : :
yoe L . H - o -
T CENERAL GEOLOGY ”

Introduotion

€

Rocks of the Yukon, group, consisting prineipally of mice

" schists, micaceous quartzites, slates, marble, greywncke, greenstone,

and andesite, and intrusive stocks and smell batholithic masses of

granite and granodiorite, are the' dominant rocks found along the €anol
Road for 170 miles of Teslin Lake. This sector includes 'a 16-mile ‘wide
belt of’ sedlmentary rocks, ohlefly limestone, dolomlte,yshale, sandstone,
and slate beds of, Palaeozoio age, which cross the road between miles

112 and 131, A1l farmations.strike northwesterly, and all of the major
folds and fanlts also trend in that direction. The sector northeast of
the Anvil Mounteins batholith, from mile 172 to Macmillan Pass at mile 283,
is underlain largely by sedimentéry rocks of early Palecozoic age. These
rocks are alqo folded into northwesterly trending structures, and are
‘ifitruded by s number of:granodiorite stocks, the largest of which forms

the core af Iﬁ81JMountains. ‘The éarly Palaeogzoic .strata -include, in
ascending grder, prominent members of grit, quartzite, green.and red slates,
greywacke, hornfels, chert, sandstone, and shale, These are overlain by
conglomerate and slate and northeast of Mscmillan Pass by strata of Late
Palaeozoic age. Little is known as yet of the latter strata, but they

are less disturbed commencing 30 miles northeast of the pass, and include
some thick limestone formations that should yield fossils,
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Approximate

Age i . . Lithology
; ~ . e - thickness
; not ot Feet
Pleistocene ' } Boulder clay, sand, silt, 0 to 200
and Recent [ gravel o
i | = {7 Voleanic ash 0.3
| |
Unconformity
Tertiary ‘ i  Conglomerate 100
? i , .
Unconformity
. o l ‘ ‘
Palaeoccene . ' Shale, Sandstone, conglqmer-
’ : . l ate, coal 800
. Unconformity -
i i - .
Cretaceous- ’ 1 Granite, granodiorite, ,
or later t idiorite
— :
Jurassic ! Peridotite, serpentine
or later . : '
H
Jurassic ‘Laberge ' Argillite, tuff, andesite,
basalt 5,000 +
| Unconformity )
late - i Limestone, dolomite, argillite, 5,600
Palaeozoic | . ; quartzite, slate, sandstOne,
: f shale :
) Conglomerate, shale, slate, lime~ 3,000
stone, hornfels, greywacke -
Upper . | : Chert, shale, sandstone, slate, 4,000
Ordovician ? | quartzite, hornfels, limestone
Lower ] = Red and green slate, argillite, 3,500'
Ordovician ? % llmeStone, greywacke, hornfels
Cambrian ? g Quartzite, gfit, conglomsrate, 4,000
; arkose, slate, mica schist
z

Unconformity
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Precambrian-;.-| —.Yukon.. . _ _|Quartz mica schist, chlorite 11,000
and (?2) later T “‘schist, graphite schist, S e ond
Tl greywacke, argillite,

ine limestone, andesite,
Tgreenstone, rhyolite, con-
. glomerate, gneiss

e

:
l
Ys el quartzite, slate, crystall=
i
i

Yukon Group -

The Yukon group cornsists of an acsemblage of altered rocks,
1ncluding quartz-mica schist, chlorite schist, graphite sohist, biotite
gneiss, greywacke, argillite, quartzite, slate, crystalline limestone,
greenstone, schistose conglomerate, and rhyolite. None of these rocks
were found to contain fossils, and they are believed to be of Frecanbrian
age, but Palaeozoic rocks may also have been mapped with the Yukon group
in those places where metamorphism and apparent lack of fossils have
prevented their separation from the older rocks. The name Yukon group
has been aYplied widely to such rocks in the Yukon since its introduction
by Cairnes® in 1914 as a useful field neme under which "may be included

T e . : o
Cairnes, D« ,: Yukon-Alaska International Boundary Between Porcupine
_end Yukon Rivers; Geol. Surv., Canada, Mem. 67, ppe 38~44 (1914).

all the older metamorphic, préﬁably Precambrian, schistose and gneissoid
rocks that are encountered regardless of their orlgln'whlch is often
difficult or ‘impossible to‘détermine" -

Rocks of the Yukon group outerop near or within a few miles
of the Canol Rosd from mile 10 to mile 83, from mile 100 to mile 112,
and between mile posts 131 and 148, There are, in addition, small roof
pendants of these rocks in the grenitic areas, such as the band shown
orossing the road at mile 93. ’ o

A band of whité érystalliné limestone that trends northwesterly
across the Canol Road at mile 82 forms one of the most easily identified
units of the Yukon group. In the mountains a few miles west of the road
the limestone {8 possibly "1;500 feet thick, but east of the road the
same band is mQre nearly 2,500 feet thick. In the latter locality the
band includes numerous, intercalated beds of schist, slate, and argillite,
The limestone is underlain by about 2,000 feet of quartz-mica schist,
ouartzite, slate, greywacke, and hornfels, with some marrow intercalated
beds of crystalline limeStone.  These strata flank-the Rose River grano=
diorite batholith. The beds strike nortlwesterly parallel to the contact
and dip southwest, for the most part steeply adjacent to the intrusion.
The limestone band is overlain to the south by an assemblage of altered
sedimentary rocks that 1s thought to be more then 3,000 feet thioke The - -
strata includg greywacke, black slates, argillite, quartz-mlca schists,
caleareous schists, and quartzite. Farther southwest these strata are
overlain by rocks of the highest division of the group, consisting of
andesite, chlorite "s¢hist, altered tuff, micaceous quartzite, and green=-
stonees These, rocks oceupy a belt & or 4 miles wide that trends north-
westerly from the mountein ridge on the east side of Quiet Lakes. According
to Lees (1936) the greenstone belt also outerops farther south on the
mountains north and south of Sidney Creek. : :
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In summary, the Yukon group of the Quiet lake area mey be
subdivided roughly from top to bottom into five divisions, as follows:

Divisicn ' Deseription ';’ Probable -average

: thickness

Feet -

5 Andesite, greenstons, chlorite an@.mica :

SChiSt’ quartZit.e, BPUFf ceesevvssssssntacancny . 3,000

4 Greywacké, slate, quartzite, limestone, o

quart.z-‘serioi‘te schists 'oo..c.-no‘oo.o\cgtnc_c 3'000

.3 .| Limestone, minor mice schist, quartzite, .
and slate oocouo;-co.o.oooooo--cnooQoooqucc 3,000 .

P
2. Greywacke, hornfels, quartzite, slate, .
guartz-mica schists, limestone eceseecevecons 2,000
-1 i Basement rocks, not exposed (probably , :

gnelSS, Schist etc-) 000005.0..0'.00000000'01 1,000 ?

Total thickness (subject to,revisioﬁ) 4 11,000

Yukon group rocks that comprise a large part of Big Salmon -
Mountains, 30 miles northwest of Quiet Lake (See Laberge sheet; Geol.
Surv., Canada, Map 372A) are believed to be a continuatlon of the rocks
deseribed sbove. They have been divided there by Bostook and Lees (1938)
into five members that correspond very closely with the five=fold division
1isted, the principal difference being that the divisions wers each
Jjudged to be a little thicker in Big Salmon Mountains. :

On the north side of the Rose River batholith, the Yukon
group rocks strike northwesterly parallel to the intrusive contact
and dip from 10 to 45 degrees northeast, A 400-foot section of inter-
calated beds of crystalline limestone,. quartzite, and quartzesericite
schists, which outerops on the mountain west of mile 102, evidently
represents the intermediate limestone division. About 1,500 feet of
the underlying beds (No, 2 division) is also exposed here, and north
of the limestone there is a great thickness of quartz-sericite schists,
slates, and quartzites, which 15 part of the No. 4 division of the
groups There appear to be over 5,000 feet of these rocks in this sector.
For the most part the strata dip northeasterly at low angles, but
the monoclinal dip is interrupted by several minor anticlinal folds
near the road. The contact between Yukon group rocks end overlying
Lower Palaeozoic slates, schists, and quartzites has been provisionally
marked on the accompanying map as crossing the Canol Rond near mile 112,
but it cannot be accurately 1oeated until the Lower Paleeogoic strate are
mapped in detail. : .

In Pelly River Valley the structural relationships of the
Yukon group rocks are complicated by profound faulting, and abundant
drift hinders investigation. In general, the strata strike northwesterly
parallel with the strike of the Pelly Valley trench, and they dip from
10 to 90 degrees, in .part to the northeast and in part to the southwest.
A high ridge of white erystalline limestone that outerops 2 miles west of
mile 138 may represent the limestone divisién (No. 3) of the Yukon group,



4

e

s Lo - . poome '

:'andfthe‘andeéiéé and greengtone hills 3 miles north of the mouth of Ross

River are thought to be part of the uppermost divisiow. Quartz-serisite
and_graphitic-sehiets that: c¢onta’in intercalated beds of greenstons schist

“and andesite north of the Ross River.post mey belong to this group. A
band of iconglomerate schist 300 feet thick and interbedded with the

sericibs schists is exposed about a mile northwest of the pipelime bridge
across the Pelly.. Its pebbles are ‘largely of quartz, greywacke, and quartz-
sericite and graphite schist, and these are flattened and sheared in a
matrix of mica schist, Calcareous-schist is faulted against Paleocene
conglomerate a mile"West of mile 140. An and631te outcroP on the north

------
.....

.
......
.....

Biotite sohls%s'of'theﬁYukon £roup ‘are “in Pauited contect with
Palaeozoie shales 'and "sardstones on the mountain north of mile 131« This
is a vertlcal fault striking northwest, with blotite schlsts on the

Pl
......
\\\\

the, southwest dlpping 40 degrees northeasterly tocwards the fault. Biotlte
schist on the mountain crest (elevation, 4,500 fsst) on the northeast side
of the fault is raised more than 2,000 feet with relation to the Paleeozoic
shaleS that lie southwest of the fault., With such profound vartical offset,
the fault ic certain to persist for 8 great dislance along-the southwést
*1de of tne Pelly trench. - T

~et

A few hundred feet west of- the mouth of Tenas Creek %here are
small exposures of & chert conglomerate that.is Like chert conglomerates
seen in the Palaéozoic aréa to the northeast, There are large masses of
Yikon group andesite and a little rhyolite con-his- L gruund to the southe-

westy and it 1§’ susPected that the two rock fclm,"dns are saparated along
‘another of the northwesterly trendlng faults, *

+ Barly Palaeozoic Sedimentary Reoks

H

2

‘North of Pelly RiveM‘ e e

RPN .

€

The mountains along the Canol Road between miles 173 amnd
290 are built of .sedirehtary rocks that are considsied to be of early -
Palaeozoie age. . They consist of quartzite, arkose, shale, sliate,
limestone, sandstoné; and greywacke beds that are unllke any strata seen
along the road south of Pelly River, In, the moun:ains east of Macmillan
Pass they are overlain by younger Falaeozoic lime étones and shales. No
useful fossil horizons were found last season,’ though some of the chert
beds were seen to.contein fragmentary remains of no aid for age
determimation. Cn ascending Ross River in 1908, Kzele (1910, pe 38) found
some graptolites in black indurated shale interbedded with cherty argillites
and éherts, ebout 7 miles below John Lake. Three forms identified from
the collection:dated' the beds conteining them es of Upper Ordovician 8gs .

‘The oldest formation is comprised of»quartziﬁe;‘érkose, grit,
ouartzite, and pebble quartzite, with oecasionsl beds of grey slate that
are partly converted to mica schists. .. The queriz.tes are brittle rocks,
and numerous small frectures that have formed in them are now filled
with quartz stringers and veins. The formation contains at least one
thin limeéstone band. These rocks are exposed in the mountains west of
mile 200, about Prevost oanyon on Ross River, and north of Dragon lLake,
They are gently folded and‘are cut by a number of taults., The folds
trend northwesterly, and the limbs dip 35 to 77 lcgrees to the northeast
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and southwest. This basal ocuartzite formation is also exposed in gently
sloping ground on the north side of fheldon Mountain., In the vieinity of
a small leke Half a mile or more southwest of mile 226, the quartzite is
faulted egainst younger chert beds that lie to the northeast. Scattered
outerops of the puartzite were seef’ between‘%he lake and o point 4, 400 feet
high on the north slope' of the mountath. ' This’amounts to 2 horlentnl
distance of sbout threesguarters mile across the %trata, which strike west
to northwest and dip 50 to 85 degrees scuth. The formatlon is ev1dently
about 4,000 feet thick. The problem a§’ to whether these are Cambrian beds
or represént late Precambrian sedlmentation ‘must remain unsettled until
more detailed work is done in thls reglon. .

The quartzite formation is succeeded, at elevation 4,400 feet
on the morth- slope of Sheldon Mountain, by red, purple, and green slates,
argillite, liméstone, and hHornfels, These rocks are in contact,. at an
elevation of 6,050 feet, with the pdorphyritic granodiorite stock that
forms the core @f the mountain. The formation is characterized by the.red
and green slates. The section as exposed on the north slope of Sheldon
Mountain has a thickness of about 3,500 feet, It is in contact on the
east side of the mountain with cherts of the overlying sedimentary division.

The chert division forms the south slope .of Sheldon Yountain
and outerops east and west of the Canol Road as far south as mile 214,
It is exposed also along the Cariol Road 'and in.the nearby mountains between
miles 226 and 252. The low mountain ridges east and west of mile 215
(4 miles south of Sheldon Mountain) aré cemprised almost wholly of chert
beds. Here are grey, white, green, brown, red, and black chert beds with
2 total thickneds exceeding 2,000 feet. In the lower part of the formation,
as seen on the. south slope of Sheldon Mountein, the stratified chérts are
interbedded with cansiderable slate ard baked arglllites. In the rock
exposures near the road, between miles.230 and 240, abundant shele and
sandstone beds-are intercalated with ‘“ark chert. ‘Some of the shale is
highly carbonaceous. These rocks are all rather closely folded along
axes that strike northwesterly, and some; faults observed on air photo-
graphs of this sector also strike in that direction. The chert formation
near mile 237 coineides along its strike to, the southeast with black
indurated shales, ‘cherty argillited, and cherts along Ross River, from.
which Keele (1910) made his collection’ of Upper Ordovieian fossilse The
chert beds appear to become progressively thinner towards the northeast,
with shales, slates,.sandstones, and quertzite teking their places. The
formation mey have a total thickness’ of about 4,000 feet.

. Mess1ve beds of chert conglomerate that outcrop along the

north side of the Canol Road for 8 or:-9 miles southwesterly from Maomilian
Pass overl}ie the chert division described above. The ¢onglomerate is formed
largely of rounded pebbles of chert, quartzite, black slate and quartz,.
Most of thre pebbles are an inch or léss in:dismeter, with the largest
about 2 inches across. In most places the conglomerate is impregnated
with a little pyrite that has oxidized 6n exposed surfaces, thereby
imparting a rust colour to the rock, and on the south side of the road,
7 miles southwest of Macmillan Pas#, it Yas resulted in the formation
of sma 11, impure limonite deposits tFat range from a few inches to 2
feet in depth. Limonite also occurs associated with similar conglomerate
on the mountsin side 6 miles north of mile 242. The conglomerate . ~
formtion near the: pass has a' number”f 1nterca1ated black slate and thln-
bedded quartzite ahd sandstone beds that ﬁogether Porm = stratigraphlc Cme
sequence ranging from 1,500 to 2,000’feet in thickness. In . a section at -
the head of a valley 3 miles south of the pass the’ uppermost conglomerate
bed is 100 feet thick., It is overlain.by o thick succession. of black to
brown shales and slates, 'with some greywnéke béds, and, commencing 100
feet above the Conglomerate, by 400 feet of light grey weathering slate
that 1s black on freshly broken surfaces. About 700 feet higher in the
section there is'a second ‘band of the light grey weathering slate, 75 feet
thick., The 400-foot band is & good horizon marker because of its continuity
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and distinctive colour. It is well exposed along the south slopes of the
mountains on the north side of the walley of the South Branch of Macmillan
River for 10 miles southwesterly from Vacmillan Pass. Its convolutions
indicate intense folding in several places. Northwest of mile 273 it dips
southwesterly below some 2,000 feet of black and brown slate and shale and
associated greywacke and sandstones., The latter are predominant over shale
and slate at the summits of the mounteins west and northwest of mile 268,
The dark shales are intruded by a stock of granodiorite east of mile 268,

and are converted to hornfels near the contact. They are characteristically
rusty weathering near the intrusive stocks.

"No fossils were seen in either conglomerate or shale and slate
formations, but ar the conglomerate is formed largely of pebbles of white,
grey, and black-chert common to the Upper Ordoviciar chert beds of the
Sheldon Mountain district, it is presumed that the strata must be of
S€ilurian age or younger., They are believed to underlie 11mestcne formetions
(not yet examined) northeast of Macmillan P&ﬁs.

Palaeozoic Sedimentary Rocks

South of Pelly,River

Seédimentary rocks of Palaeozoic age form ‘the mountains on both
¢ides of the Canol Road for about 20 miles; from near mile 112 to mile
131, They are principally dark slates, greywacke, black shales, argillite,
sandstones, tuffaceous sandstones, cherts, and quartzite. In many places
the slates are schistose and the quartzites are micaceous, so that it is
difficult to draw & lind between the Yukon group schists and the altered
Palaeozoic slates. Their line of contact is placed tentatively near mile
112,

On the mbuntain north of mile 115 micaceous quartzites and
slates are conformably overlain by a dolomite and limestone formation
containing intercslated sandstone, quartzite, .and shale beds., Both.
formations strike northwesterly and dip 35 degrees to the northeast, . The
greater altération of the lower formation is due in part to its proximity
to = granodiorite stock that outerops a mile to the west. Numerous dykes .
of granite and diorite that intrude the strate in this vicinity have added
to the metamorphism. A band of hard, grey, fossiliferous limestone 150
feet thick lies an estimated 1,875 feet above. the basal sandstone member
of the dolomite and limestone formation. A small collection of fossils. .
was obtained ’from this band 400 feef below the peak of the mountain, at
an elevation of 6,150 feet, a mile north of mile 116. According to Alice
E. Wileon of the Geological Survey, ‘the collection includes the following

Cup coral - structure obliterated
. Colony coral = structure obliterated

Syringoporoid coral - structure obliterated :
" Brachiopod fragments - showing dental plates . .

Viss Wilson states that these coral types and the brachiopsd
fragments belongto an Upper Palaeozoic horizon, but that lack of structure
makes a closer correlation 1mpossible. This statement is also applied by
Miss Wilson to a coral taken from a dolomite cuterop on the roadside at
mile 119 and described as follows:

Coral ~ Colony type - Diphyphyllum or fine Lithostrotion ~
© structure obliterated,

A rough estimate of thicknesses of the prineipal units of the
Upper Palaeozoic succession as displayed northwest of the Canol Road
between miles 116 and 118 is given as follows:

L

1.
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Approximate
Top of Section . Thickness
Feet

Slate, black; strong fault parallel to, beddlng.... 100
Limestone, grey, and dolomite, buff; minor b

sandstone (ba.rite velnS) ooooaooocooooc-nooot 3,500
Limestone, grey, hard, fossiliferous (Upper .

Palaeozoic) 600 EPPsPBRBB0000 00000l 00000 : 150
SandStone brown, thln-bedded .ol..oo‘oocoo-ouooo. 125
Shale, brown, lower part changing to black crnecne 100
Dolomite, buff, sandy LOXTUTr e sevevessessoissncnne 300
Sandstone, hard; pure'quar’bz sand'..........:..,.. 100

. . T ea

Dolomite, buff, white .on fresh surface ssevsessess 500
Sh&le, calcareous 000.nl"...0‘.00.00000000!000000'. 100 )

Limestone, dark grey, becoming lighter towards, teop.
(a few f05511 fragments Been "in upper part)..'-~ 450
t

Sandstone, sandy limestone, dOIOmlte .........;...; §OO|
(Rests upor’ Lower Palaeozoic micaceous quart21te
and <1ate) y

. Total thickness s... 5,625
" A limestone and dolomite succession similar to that listed above
comprisés the upper part of a very high rugged mountain that lies south

of mile 120. The formation forms a syncline that strikes southeasterly.

Three miles south of the road it is about 2 miles wide, and it appears to
. o I""é N

widen farther towards the southeast., The lowest dolomite bed on the'
northeast shoulder of the mountain is underlain successively by about
100 feet of black slate, 25 feet of grey chert, 100 feet of purple slate,
100 feet of Light green, fine=grained quartzite, 150 feet of black shales,
with some dark chert beds, and 300 feet of greywacke and coarse=bedded =
tuffs with 2 feet of limestone near the base of the exposed beds, This
succession overlies at- least 1,500 feet of dark shales, slates, greywacke,‘
sandstone, and quartzite beds that are exposed in the mountains to the o
east, For exsmple, the mountain 3 miles south of mile 127 is formed
predominantly of slates and shales to an elevation of 5,250 feet, but the -
mountain top is capped by the overlying dolomite and 11mestone formation.
As the latter formation contains fossils of Upper Palseozoic age the

. em

underlying slates, shales, and quartzites are probably of Lower quaeozoic 5

age.,

.. Laberge Group

The rocks shown on-the accompanying map as Laberge group, near
the outlet of Teslin lake, were mapped by Lees (1936). He states that
the series as developed on the east side of Teslin Valley is an assemblage
of inteibedded argillites and grey, crystal tuffs, which, with accompanying
andesite, is at-least 5,000 feet thick and may exceed 9,000 feet, The
argillites are dark brown to black and in many places banded, snd the
tuffs are dense rocks that range from a fraction of an inch to hundreds
of feet -in thicknesesidees describes the pyritized voleanie rocks that

oV
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form & small outcrop dn ‘the east shore of Teslin Lake, 1g'miles from
the outlet, as probably dacites, and endesites and argillites are
interbedded northeast of th1s. He states thaet 2 miles east of the outlet

......

---------------

_1 T .

Cairnes, D.D,: Lewes and Nordenskiold Rivers.Coal-District; Geal.
Surv., Canadae, 'Mems 5 (1910).

ey
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describing widespread sandstone, argillite, and oconglomerate beds of
Lower Jurassic age thdt'dccur in'the Lake Laberge area. Bostoek and
Lees (1938) and Lees (1936) have recently traced these rocks 20 miles

.....

easterly from Lake LaBéfge to Teéslin River and southeasterly for 50

P
.....
..................

P%riddti%e and_Ser pentine

Small stocks of peridotite and serpentine intrude rocks of the
Yukon group on the east' side of Rose River Valley. One of these stocks,
half a mile in diameter, ogcurs on the north side of e small lake a mile
east of mile 78. It is a dense, flne—gralned, green to black rock
comprised of warying proportions of anthophyllite, olivine, and serpentine
(antigorite). Close to small fractures and faults that traverse the stock,
the peridotite is completely altered to serpentine, Another stock of
peridotite and serpentine ‘outcrops as a prominent hill half a mile farther
north, or about a mile east of mile 79.. It is finely crystalline and of
a dull greyish green colour. Some granite occurs bebtween the two ultrabasic '
stocks, but its contacts with the stocks were not observed. A third stock,
composed largely of dark peridotlte with some serpentine, was seen on the
divide 3 miles southeast of the small lake or about 4 miles east of mile
75, Granite dykes cut the' ultrabasic rocks in thls v101nityb ' L

. A peridotite stock 2 mlles wide intrudes and651te in the
mounteins on the west side of Rose River Valley due west of Camp 78,
This body strikes westerly towards the outlet of Big Salmon Lakes It is B
altered in mamy plades-‘to dense, light green serpentine. Dark, fine~" *°'“"
grained peridotite 1s associeted with a small body of coarsely ' -

erystalline grey gabbro On the mountain top 2 miles northwest of the
Camp e .

B ~

Dark, greenish‘biack, fine~grained serpentine and dark -
peridotite outerop for 800 feet along the south bank of Pelly. River at -
the bend.2 miles west of thé road crossing. Quartz-sericite schists -
that dip 30 degrees southwest form the hanging-wsll of the sillelike
body at its westerly exposure.

Peridotite and serpentine also ‘outerop &long a small stream-
cut ravine 2 miles north of the mouth of Ross River and a mile west of
mile 144. The mass is 200 to 300 feet wide, and trends northwesterly
parallel with the strike of sericitic schists that are intruded. Here
the peridotite ranges from dark and finely erystalline to a greyish green,
coarsely crystalline rock, and along small faults that cross the dyke=like

body, large masses of the peridotite are converted to finely cryst&lllne,
dark green serpentlne. .

All that is known of the age of these ultrabasic rocks is that
they intrude the Yukon group and are themselves cut by granite dykes, and,
as they are sheared and fractured, they have evidently undergone some



deformation since their emplacement. Bostock (1938) in reporting on very
similar bodies found in Big Salmon Mountains assumed them to be an early
phase of the granite intrusion. As.the granites are assigned to Cretaceous
or later time, the ultrabasic rocks may be considered, tentatively, as of
Jurassic or later age. .

. . .- . . L

‘ Granite, Granodiorite, and Dlorite

A granite intrusion known as the Quiet Lake batholith is exposed
for 10'miles algng the west side of Quiek Lake. The batholith extends
35 miles in a northwesterly direction from the laké to Mount Blaek et the
headwaters of South Big Salmon River (See Geol, Surv,, Canada, Naps 372A
end 350A) end is-about 20 miles wide. Granite is also presént in the
mountains.on both sides of the Canol Road. between 5 and 10 miles north
of Johnsens Crossing. . This stock is known.-‘to. extend 20 miles north,
almost to Sidney Creek., .There are medium~grained, coarsely crystalline
and coarsely porphyritic phases of the granite, and a gneissioc texture
is developed in many places adjecent to the borders of the larger, Quiset
Lake batholith. The average mineral composition of the granite is
approximately- 25 per cent quartz, 33 per cent mierocline, 15 per cent
orthoclase, 18 per cent plagioclase (oligoclase), and 8.per cent biotite.
Muscovite and a little apatite.are present in some places. The occurrence__
of placer gold on Iron and Brown Creeks suggests the presence of gold-
bearing veins about the flanks of the Quiet Lake batholith.,.

A granodiorite batholith that trends northwesterly across the’
Canol Road.between miles 83 and 100 will be referred to in this report
as the Rose River batholith, as Rose River Valley cuts disgonally across
it. -The Rose River batholith may extend as much a's 40 miles northlwest  _
from the -Canol. Romd if it connects with the granite bodies of Rangifer ~
and D!'Abbadie Mountains, shown on the east border aof .the Laberge Sheet. -
(Geol. Surv., Canada, Map 372A). It may also extend southeasterly to
connect with granitic bodies mapped by C.S. Lord (1944) along the Alaska
Highway. Where examined near the Cenol Road, the Rose River batholith
is a coarsely crystalline, grey intrusion marked by an abundance of
fine, blaek, biotite flakes and by prominent phenocrysts .of oligoclase
feldspar, meny of which are more than an inch.long. The rock generally
contains some orthoclase and about 20 per cent quartz. Gneissic structure
is developed in varying degrees across the batholith, and is particularly
evident near the northeastern contact. Grey, mediume-grained granodiorite
lacking porphyritic habit is present in some places and appears to
intrude a body of microcline granite that outcrops east of ‘mile 93, The
latter is a coarsely crystalline, pink_ to buff rock composed of sbout 60
per cent microcline and 35 per cent glassy quartz, with a little oligoclase.
and only 1 or 2 per cent of biotite. Small, glassy, quartz stringergs
seen in the roof pendant of schist, gneiss, and crystalline limestone east
of mile 93 may have been derived from the stock of microcline granite,

. On the mountain west of mile 82, and west of Rose River, a
quartz-albite dyke about 1,200 feet wide intrudes crystalline limestone
and laminated slates. This rock is grey to white and.finely crystalline.
It is sheared in places and is impregnated with as much as 5 per cent
pyrite, the oxlidation of which has imparted a rusty coloration to weathered
rock surfaces. Thg dyke is, probably closely related in age to the main
body of the Rose River batholith. Float of brecciated quartz and altered .
rock containing a llttle galena, jamesonite, pyrite, and arsenopyrite was
reported: by: RM. Thompson to be abundant locally on the mountain slope at
an elevation of 5,650 feet, 1 miles east of mile 99, Specimens examined
by the writer were strongly suggestive of brecciated and mineralized
quartz-albite dyke rock..:With these evidences of mineralization so close
to the road on both north and south flanks of the Rose River batholith,
the advisability of prospecting along the flanks is. self evident,

1
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“ Granitic rocks that outcrop along the Canol Road between file

161 and 172 are part of the Anvil Mountains batholith,. This: dntrusive
body extends in a northwesterly direction for 80 miles from Ross River
to Tay Mountain on the northeast side of Pelly River. It is over 15 miles
wide a short distance .north of the road. Much qﬁqthe intrusion exposed
5 to 10 per cent mlcrocllne, about 10 per cent biotite, and from 55 to

' 65 per cent andesine felspar, .In some places the rock conteins up to-10
per cent hornblende in addition ‘to biotite. Granite porphyry ‘outcrops
north of mile 159 and between miles 161 and 162 along the roadsides It
consists of promiriént phenoerysts of quartsz, andesine feldspar, and biotite
held in a finely crystalline groundmass of similar minerals. Many
of the guartsz phenocrysts are perfectly shaped crystals, the most
common crystal form being double six-sided -pyramids up to one=-quarter inch
in diameter. Some are intergrawn through penetration twinning. Quartz-
feldspar porphyry dykes seen intruding the shales and along the northea’st
5186 of the Anvil Mountains batholith may be of closely rel&tbd ages

- T . -«—1"1
7.0 " The granltic stock that forms the core of Sheldon ‘Mountein

. hak an’average diame%er of a.mile. It is a, grey, coarsely crystaaline,
porphvri+1c grhnodibrite, composed largely. of oligoelise feldspar apd N
quartz with minor biotite, uralite, and orthoclase. Much-of the
oligoclase feldspar is present as prominent grey phenocrysts 1 inch or
more long, Ouartz veins that gecur within this steck; or in offshoots
from it, ¢ontain arsenopyrlte, and assays indicate the. presence of geld
and a small amount of tin. ) g e :

Little 1s yet known of the Itsi Mounfa*ns granodiorite stock-
Seen.mostly from a distance, it appears to range from ‘3 to 6 milles 'in
width, and 'is probably about 10 miles longe~ Where exsimined at its -dorthe
western sxtremity’, the intrusive rock is a coansedy .arystalline, grey
granodiorite that has baked, and, in some places 1mpregnated w1th pyrrhotite,
the surrounding argillites,l - :
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A granodiorite stock 2 mlles in diameter outerops. close to the
road at mile 268, and ‘the southern end of another. granodiorite. body some
8 miles long énd 4 miles wide lies & miles farther,west.w The latter is
hidden frém.the road’ by, an 1nterven1ng mquntaln of sgreywack® dnd shales.
The stock near the’ road is a grey, coarsely cryssakline}. porphyritic
granodiorité. It kas 1ndurated the .intruded slgtes-and impregnated them
near the contact' with pyrrhotite, whigh has.qxldized and stained the
slates a rusty hue. ' Three additionsl granite stocks lie vorth of
-Macmillen Pass, north of Tsichu Rlver. . The largest of ~these is- about
4 miles from “the road camp at mile 292. It is & miles long and 3 milés L
wide, elongaﬁed iﬁ a northerly direction. Only sedimentary roecks odcur
Parther northea’st along the road,

Another-stock of grey. granodipritey 4, ﬁo 6 miles across, cuts”
shales, greywacke, and conglomerate beds;east, ofimile 266. The north
contact of this' stock, "7 miles east of the: road, -dips 45 degrees north. -
Viewed through ' field’ glasses the overlying sedimentary . beds’ were seen %o
be cut by a ntimber of light-coloured sills and dykes. -

C
i Air photographs of the valley of Ross River show rugged
topograthy, typical of- areas uﬂderlain by granxtlo .stooks, .bath - ‘south of
Wilson Lake and egst of Christie Pass. Mount Wilson, 12.miles’ sduth of
Christie Pass, was reported by Keele (1910) to be farmed of granite. So
far as known these stocks have never been visited and represent virgtn'
prospecting ground. o ‘ Sy ey o

Diorite stocks ns much as 1,000 feet in diemeter were seen
cutting Yukon group schists and slates in the mounteins on both sides of
the Canol Road between miles 104 and 110, and small diorite and lamprophyre
dykes cut both Yukon group and late Palaeozoic rocks in numerous places
between Quiet Lake and Pelly River. Where dinrite stocks are present
they commonly form the peaks of the mountains, due to their relative
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resistance to erosion. Most of the diorite bodies are considerably
altered, the plagioclase and ferromagnesian minerals having been largely
changed to chlorite, carbonate, and epidote. Many of the quartz veins
that ocour near the larger. diorite :stocks contain an abundance of rusty
carbonatg. PN , L oo wom - : . i

i On the divide, at en elevation of . 6 100 feet &‘miles east of |
mile 109, there is e highly schistose 8ill of aibite diorite 100 feet. wide.
The sill is a .light rusteflecked grey on freshly broken. surfaoes, and v
displays & strong developmant of' carbonate and ‘sericite. Itlresemble§ a
schistose tuff.,- N P L o :

The age of the granitic stocks ernd batholiths adaacent to the

Canol Road is not kmown definitely. Altered diorite dykes intrude lime-
stones and shales of late Palaeozoic age.on .the mountain west of mile 118,
and the diorite- ‘stocks that cut Yukon group slates and.schists.a few miles
to the south are probably of the same age-as:these dykes. -Both are
comparable to diorite bodies that are known to intrude lLaberge voloanic
rocks in the area adjacent to the head of Teslin Lake. As the Laberge
volcanic rocks overlie the upturned and eroded Tantalus gonglomerate
in the Seminoff Hills srea, and a5 the To5siYs of the conglomerate
formation are of either late Jurassic ;on Lower Cretaceous age, the -
voleanie rocks are not.older than late Jurassic and are -possibly younger
(Lees, 1936)., It follows that the diorite bodies near Teslin Leke are
of late Jurassic cr later age. oy e A ‘

' On the mountain ridge south of Evelyn Qreek, wost from mile .. :
22, Lees. (1936) found thatxhiotite granite.hecomesnfmner ingrainasa;: a-
body of qpartz dioritp is wpproached, and. held that the relative fresh=-- - - -
ness of the gran1te a8 compared with the q uartz dicrlte we.s glso evidence - .=
of the youngsr age of the. granlte. R JRERY . ok
The’ wrlter was unable to find either diorite or granltio oot
pebbles ;gxPﬁlchene conglomerate beds in Pelly River Valley near the - /-
Canol Road, and their apparent absence supports the hypothesis of & . .= .~ . ~or
Tertiary age for the intrusions. But the granites could have been
intruded in late Cretaceous time without being exposed by erosion until
Tertiary time. There is an abundance of granite and diorite pebbles
and boulders in the partly consolidatsd beds of" Tbrtihry oonglomerate
alongside the Canol Road east of mile 104, - - " .
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Sandstcne, shgle, grit, and conglomerate bads are exposedin . . -
bluffs up to 100. feet, high along Lapie River between. 2 and 4 miles-north 1

of “the bridge that. erosses, Lapie River,at mile 132, The beds are: gently ..-
folded, bu% in a few places dips approach 45 degrees, - The contact of, o
these beds with older rocks farther downstream was not observed. About .~

3 miles’ downstream.there are a few seams of coal a few inches thick

enclosed In shales that oontain well-preserved fossil-leaves, Foseils -

colleoted here by the writer were identified by WmA 3911 of the GGOIOgical
Survey as.-followss-— = ~ -mrommes R S [

- i ot ) o T P . . e - A A R § Yo e -
* ConiPers (
- ceim ——Taxodites-dubius- mﬂwefg) e e e

AngiOSperms . o T e
* " Viburnum antiqpum (Newberry)
Viburnum elongatum Ward

Juglans acuminata A,L. Brown -

Bell states that this florule.indicates.a Paleosene agee
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Conglomerate and coarse sandstone beds that outorop 2 miles
southwest of the pipeline bridge across Pelly River are .thought to be of
the same age. The conglomerate . in. both places ‘is composed of pébbles of
quartz, chert, sandstone, .slate, and greywacke, with an occasional small
fragment of coal and some kaolin-like material. About a mile west of
mile 140 the conglomerate is faulted against serlcitized, graphitie
limestone, the fault being marked by a narrow, deep ravine., The conglomerate
and sandstone beds strike northeasterly and dip from 10 to 45 degrees
to the southeast. Exposures along the:north side of a mile-long lake
that lies half a mile west of the fault, exhibit a thickness exceeding
500 feet. The apparent absence of .granite and diorite pebbles in these
rocks raises the question as to whether the intrusions are of post-
Paleocene age, or whether they hed been intruded earlier.but had not
been unroofed by er081ve agencies in- Paleocene time. .

AW
f)

ol Lo 2'I;"V' Lete Tertimry Conglomerate ‘ &; .‘
P o DA
o oorly cemented beds of flat-iying conglomerate outcrop in
“bluffsfup $0:100 feet high along a stream that flows westerly bto the’
south end:of middle Lapie Lake. There are continuous exposures of the
:conglomerate for half a mile in an easterly direction along the creek
from the roasd crossing at mile 103.5. The beds rest unconformably upon
folded, .grey and bldok, quart@—serioite schists, and pre;overlain by
unconsolidated post~g1ac1a1 river gravels, The pebbles and boulders of
the conglomerate form tion are poorly cemented by calcium carbonate, and
consist of quartz, crystalline limestone, schist, slate, granite, and
diorite, The formation is considered to be a remnant of the Tertlary
gravels thet elsewhere along the walley bottom have been.remOVed by wvalley
glaciers. The contrct of these gravels with ‘the Yukqn schists, half a
mile east of the rvdd, would be a favorable place to test for the possible
occurrence of placer gold, - .0k I
I i ! X .
. T o I
ol Pleistocene and Recent o i
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All of the walleys traversed by the Canol Road southwest of
Macmillan Pass are carpeted by deposits of boulder clay left by great
valley glaciers of the last glacial epoch. Rivers and streams have
reworked the boulder clay elong-their courses and have formed gravel,
sand, and silt deposits from it. Some. of ‘these, and 'several of the '
eskers, kettle-holes, and glaciofluvial terraces seen near:the road have
alreandy been described under the chapter dealing with physioal features.
A cOmparatively recént- deposit of white volcenic ash ranging from 2 to
4 inches thick mantles much of the area. It is w1de5pread dn comparatlvely
flat areas in the valley bottoms but was not seen on the mountein slopes,
as it was washed and blown from the high ground by rein and wind. SR\
Cappsl has estimated that the voleanic ash layer adjacent to White River,

1
Capps, S<Re: Glaclation in Alssks; U.S Geol Surv., Prof Paper 170-A.
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Alaska, is probably 1,400 years olds, The ash deposits seen along the
Canol Road are probably of the same age. as’'those. at-WhIte River,

ECONOMIC GEOLOGY Cee i

~ '  Placer Deposits

Keele (1910) states that fine gold is found in the gravels of
Pelly River all the way from the Yukon to Campbell Creek, but no coarse
gold has been found on bedrock in paying quantities. Placer miners reached
the Pelly as early as 1882, and for some years subsequently they made as
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much as $10 to $20 a day each in their operations on the lower part of the
river. For the last few years prior to Keele's visit, work was confined
to the streams entering the Pelly. from the: Bouth’ from and including Lapie
"River to Hbole River., .Some of the best prospéats were found on some of
the small tributaries of Hoole Riveri, On thé upper Pélly the bars that
produced best begin about a mile below Hoole cahyon and extended upstresm
for about 16 miles,, The surface gravels to ‘abbut a’foot in depth yielded
approximately 2% cents to the pan, and 1% cents at 2 feet below the surface.,
Three men who rocked on the bars above Hoole canyon made about $2.50 a day
each, but nccording to Mr, Henderson who tested the bars for Keele it.
should be "porsible with the best appliances to make: from $5 to $6 a day
(figures based on gold et $20 an ounce) an b

Most of the productive Qreeks in southern Yukon are incised
in rocks of the Yukon group, or in intrusive rocks or metamorphosed
areas of Palaeozoic sedimentary rocks, The gold is believed to have been
derived from the mineralized altered rocks and from quarts veihs, and
concentrated in the stream beds as a result of normel erosions Meny of
the creeks flowing into Pelly River below Campbell Creek have this
geologicel setting and are worth.exemining for placers. The deeply
incised Pelly River Valley is a product of long period of erosion.
Faleocene sedimentary rocks that outerop along Lapie River and lie upon
the crystalline schists are evidence that -the valley was cut to that
depth during the Cretaceous period, - If placer deposits ‘were formed at
that time they might still be preserved in some places’ in the fossil gravel
deposits (conglomerate) at the base of the Paleocene Sedimentary rocks,
'Paleocene is also Tertiary. Continued erosion in later Tertisry times P
destroyed much of the Paleocene strata and much of the contemporary .. . .
Tertiary volcanic rocks, and gold continued to accumulate on bedroek in
-Pelly River Valley. During the glacial period ice moved northwest down
Pelly River Valley and transported much-of the pre=-glacial acoumula%ion
of gold so that it became mixed with the glacial deposits.’ In recent time,
some of the gold has been retrieved from the glacial drift by Pelly River,
as it cuts into these deposits yearly and at .each flood stage carries th.
firie gold downstream to be deposited in the bars. Keele (1910) ohserved .
that the gold is generally confined to smell aress‘at the heéad of each
bar, and because of their shallowness and small extent diggings of this
nature are s00n exhausted, Tributary streams siuch as Hoole, Horton, PR
Ketsa, and lapie Rivers, flowing across Pelly River Valley, have likewise-
reworked' the superfiocial deposits and heve reconcéntrated the fine gold
in the bars and on or near bedrock. As the tributary streams flow from
the mountains at right angles to the direction of ice mévement along Pelly :
Valley, it'is certain that the Tertiary gravel§ in the mountain valleys .
werd afforded sore protection from the erosive action of the main ioe . ~
body, “but local valley glaciers were. evidently large enough in moat
instances to remove the older grawels. Placer minet's prospeoting these p
cresks should watch carefully for signs of the Tertiary gravels in . -
protected places, as they'may contein coarse placer! gold, prov1ded the
rocks of the ‘area are favourable., The only remnant of Tertiary gravels
seen by’ the writer was east of the road near-mile 104, where 2, thickness
of 100 feet of partly cemented gravels is exposed for half a mile along
s rapid stream. The contact of these gravels with old, quarte~sericite
schists is exposed half a mile east of the road, and the gravel at .and .
near bedrock in that vieinity might be worth testing for placer gold.: N

Last ges.son the writer tested the gravels at short intervals
for 300 feet along the southwest side of Pelly River commencing 100 feet
northwest of the Canol Road. .Gravel ranging from half an inch to 3.inches’
in diameter taken from the ‘upper part of the bank yielded between 30 end .-
50 fine colours of gold to & pan, but coarser: gravel from the river bottom
contained only a few ¢olours to a pan, probably beeause it had been
reworked recently by very fast flood waters.

.= ' !
.
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. Plaoer deposits discovered sbout 1905 on.lron Creek, & tributary
of Sidnﬁy Creck, .about 9 miles northwest of mile 30, Canol Road, are
despribed by Lees (1936). At the time of his visit 18,000 cubic yards
of .gravel had been washed, but recovery was not high. The deposits include
both reworked glaciel till and some rotted pre=-glacial gravels lying on -
bedrock. :

Some placer gold has also come from Cottonwood Creek, a
tributary of Nisutlin River that crosses the Canol Road near mile 40; -
also from Brown Creek a tributary of Sandy Iake, about 5 miles west of
the Canol Road to the northwest of Quist Lekes A little gold was taken
from Brown Creek .last season by Messrs, Clyde Wann and P.E. McNee of
Whitehorse. Fine gold was reported to occur along Nisutlin River by
MoConnell (1898), but he states that it was not found there in paying
quantities., :

o
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acksnzia and Pelly Mountains adgaoent to the Canol Road are
virtually virgin ground, unexplored,and neglected by prospectors except
along the main streams where early miners tegted and: worked some of the
gravel bars for placer gold. The narrow strip of territory along the
road,’ exﬁiored during the past two seasons; ylelded interesting discoveries,
and, consequently, the region as a whole is recommended to the prospector,
Vein deposits were found in both Paleeczoic formations and Yukon group
rocks, and were most abundant near intrusive stocks of granite and diorite.
There are pumbers of these intrusive stocks, .both large and small, in the
region, and evidences.of some mineralization were found associated wzth
séveral of .them. .

) A quartez vein 3 to 15 feet wide is exposed for several hundred
feet in a saddle in a roof pendant of Yukon schists some 3 miles northwest
of mile 10, The veln strikes southeasterly and towerds its southeast
end Jjoins with a shorter vein from the north side to form a Veshaped body
of vein duartz. It is sparsely mineralized with pyrite, most of which.has
been leached from the surface outerops Two small grab.samples collected
from the vein assayed o trace -of gold .each.

' Quarte veins are particularly numerous in Yukon group rocks.
intruded by the Rose River granodiorite batholith. - They are also plentiful
where the Yukon group schists and slates are intruded by diorite stocks .

in the mountains east of Laple lakes. A mineralized gone on the mountain
east of mile 99 (elevation, 5,680 feet) carries & little galena, jamesonite,
and arsenopyrite., A hand .specimen .of vein matter from this assayed: gold,
0,005 ounce a ton; silver,. 1,54 ounces a ton; and lead, 3482 per cent. A
number’ of roof pendants of crystalline limestone are enclosed in granite on
the mountain near mile 93, They'may be worth examining for occurrences of
scheelite, ﬁhough none was seen in last season's preliminary axamination.

The barlte veins discovered by the writer's party on the "
mountain' 13 miles west of mile 118, and later staked as the Norma and Lucky
Lu claims, occur in Palgeozoic limestones., They are fissure fillings along
subsidiary faults that branch from a mejor fault zone confined within a ~
band of shales, A.diorite dyke that outerops 1,000 feet north of the
major fault contains small irregular veins and replaoements of barite.
This relationship suggests that the mineraliging, barite solutions my - °
have been given off by the deeply concealed, parent magma that supplled
the intrusive diorite.

The zone in which barite veins might be expected to be found
is 4 or 5 miles wide, one 2-foot barite vein having been seen on the mountain
slope north of mile 119 and another on the north slope of the mountain 2
miles southeast of mile 121, Late in the autumn of 1944, P.E., MeNece
reported finding other barite veins both east anc west of the road at mile
117, and in some of these he found galene and pyrite and some copper stain,
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A S-foot vein,*well mineralised with pyrite and galena, was
exposed by a bulldozer ‘during censtruction of the road at mile 121,85 -
(See description of Canusa group). The vein occurs along a sheared’ zone
in what are believed to be Palseozolc shales. A somewhat similar vein is
exposed during periods of" low weiter: in the shales in the bottom of Lapie
River near mile 129. : o L

' e N
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Meny small quartz veins end a-few large ones were noted on the -
mountains on the southwest side of Pelly River Valley not far from one of
the larger Pelly Valley faults. Some of the smll veins on the mountain
north of the road contain small, green; micaceoys crystals and ‘'a little
azurite, malachite, and chaleopyrite, Some tetrahedrite 'was seen in a
" 1-foot vein 3 miles gouth of the bridge over lapie River, and a representative
sample oﬂlthis vein assayed: gold, 0,026 ounce a ton and silver, 3463 ounces
a ton. Quartz veins in the latter locality are white and barren-looking
on weathered surfaces, but many of those broken into were found to contain .
a little pyrite or were marked by a Ffew cavities from which pyrite eubes
had been leached.

5
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Pelly River, states that, "Soms pyr&te and ohalcopyrite were Seen in such [:
veins on the ridge bordering the north side of. Pelly River just west of

Ross River, on the ridge between Pelly and Glenlyon Rivers, ‘on Rose Mountein
ridge, along Pelly River near the upper end of the Detour, and on ‘the east
side of Harvey Creek. Pyritizatlon is prominent in shear zones in greenstones
intrusive into members of the Lower Palaeoszoic (?) group along the lower - <.
part of Anvil Creek, and 'in the andesites of the ridge. Separating Pelly B
and Glenlyqn R;vers" Co . . i .

4
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Chips of veln quartz obtained by the writer from half a dozen
narrow quartz veins at the waterfall on Lapie River (mile 130,5) assayed
collectively: gold, 0.0l ounce a ton,

Half a°mile-south of Ross Rlver and 5 miles east'of the mouth
of Tenas Creek, considerable vein quartz was seen at the fault(?) oontact
of fineegrained, green andesite with-red slates and argillites. The
andesite forms a prominent ridge for 8 or 9 miles along thé south side of
the river, and its contact with the slates and shales forms a geological
structure. favourable to vein deposition.

Three miles east.from the west end of Riddell (Dragon) Lake, o
3-foot shear zone 1s exposed in a hill of gritty quartzite 600 feet sbuth
of the lake shore. The sheared rock is chloritized and impregnated with
pyrrhotite, A Small representative Sample of the pyrrhotized rock assayed~
gold, 0,005 ounce a ton. .

" On the east side of Sheldon MOuntain, at an elevatidn of ‘5, 400
feet, a 2-foot quart:i vein'is exposed for 50 feet agross a dyke of porphyritt
granite. The vein carries about 5 per.cent arsenopyrite. A dhip sample
taken across thxs vein adsayed: gold, 0.015 ounce .a ton. At an’elewation -
of 4,500 feet on the northeast slope‘of the mountain an outerop of * ° -
pyrrhotite about 1 foot wide and 2 feet long: shows through a shallow s011 “
coverings This vein 4s in’ purple slate interbedded with greywacke,
hornfels, and ‘limestorie. A specimen of the sulphide assayed- gold, trace;
copper, 0420 ;;r cents A third specimen was collected from the south 510pe
of Sheldon Mouhtain “in the granite area at an elevation of about 6,000 feet.
it came from a Small vein containing a little arsenopyrite and assayed~
gold,‘ +02 ounce a ton, tin 0. 06 per cent., . . - R '

¢

About 6 miles north of mile 241 limonite has ‘been deposi%ed
from spring water flowing down a steep rocky talus slope. The bedrock!is
sandstone and greywacke intertedded with conglomersate composed of angular
to partly rounded fragments of chert and black carbonaceous shale. The
limonite deposit is about a foot thick and 50 feet wide, and extends for,
250 feet down the slope. The spring issues from the conglomerate at an

3
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elevation of 4,800 feet, and it is believed that-the eonduit is a vertical
fault\extending up the ravine but concealed from ‘view by ‘blocks of talus.
An?adSay-on a small ,sack of the llmOnite gave: iron, 52,99 per cert;
‘«manganese, nll.‘m‘ R . : e
E [ to . Lo .. :
st - - Itsi Mountains were visited only at their northwest extremity,
where hornfels, quartzite, and limestone are intruded by the granite
stock that forms the core of these mountains. The intruded rocks at -their
-contacts ale baked and impregnated with pyrrhotite.

: A sample of carbonacecous shale collected from an outerop:on-the
south bank of the South Pork of Macmillan River, where the road is nearest
the water, at mile 238, was tested with the spectroscope by F.J. Fraser,
of the Geological Survey, amd found to contein 0.1 to 0.3 per cent vanadium.
A vagl gnalysis on this sample by the Bureau of Mines, Division of Fuels,
,Ottawa, gave: moisture O, 7y,25h 89.7, volatile matter 2.7, and fixed carbon
- 6.9 per cetit, There are numerous other beds of carbonaceous shales in this
vieinity;tend their venadium content might be worth investigation.

At an elevation of 4,600 feét on'the steep mountaln .slope West
of mile /180, an 8-iddh deposit of barium carbonate (witherite) .is a
Anterbedded with dsrk’ ‘steles. It is-a dark grey rogk resembling limestone,
but, conte fris ‘siliceous rﬁpnded ageregates about the sige of small peas i~
that stand out on the, westhered surfece. Thé dark colour is imparted by
minute flakes of carbon sprinkled. through both witherite and siliceous .
granules, Ninute veins of ‘witherite less than 0.05 inch wide traverse.

the rocke The-deposit extends .for-at least 50 feet along and down the:
slopes The bed from which the sample was collected is probably not
sufficiently high grede to be of present econOmic value. Ananalysis by
the Burseau of Mlnes, Ottaws, of the swmple from the 8~inch bed followa‘

o~ -nr\iﬂ N ".r “ f .
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Gogm .+ 18,54 S Mg0 P 7. 048 .- .
0 Fi0g Y l"; 115, 94 - S0z ' = 0.51 o
CaQ « - il-i6leg ", Pea0s = 0429 - inoe
oAl - 084 " L. .Lloss on v " R
fant oln, o0 "0 ) ., ignition - 1,33

The' combined an and COp content ar’e equivalent to 82 .88 perm 3~
cent of witherité- 1r¥&he sample. L . 7w
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- Another witherite deposit wa s found during the 1945 rield,Seaudn.
It is 100 feet higher Up the slope, from the last deseribed occurrence,
and about 100 feet below the top of the mountain. It is a bedded body 2 to
3 feet wide, enclosed in dark shales that ‘'strike north 65 degrees west and -
dip 75 degrees northeast, The vein weathers a light grey, and is speckled:
~with small, 8arker, siliceous grapmules. It is exposed for only 30 feet;
‘being drift ‘éovered: towards the west-and pinching out on the east at a-.
drag-folds A 2- to-3sinch vein of pure white witherite runs along the. -
north side of the‘deposit for several feet, and a few quarts stringers
occur- there also. The presence of the small, white witherite vein shows
that witherite was deposited from vein-forming solutions, so that the .-
larger-impure deposlts may heve been deposited in a similar.waye They
probably formed throhgh’ replacement of the shale along bedding faults that
followed and enveloped narrow siliceous layérs that were shattered to.form
the siliceous -granulés that are prominent -on the weathered surface of the
carboriate deposit. An analysis of a sample of the grey carbonaceous rock
by the Bureau of Mines, Ottawa, shows a’ witherite content of 86.15 -per cent.
The Tull analysis is as fpllow5° _ =

[ -~

-~ - « a7 L .

oo f



27

Per cent
BaCOgz - 86 .15
o SrC0z - o 0448 o
> - . Als03 ' - iy 0.82 -
‘ - 8i0p - 10.88 .
o . Cal R trace
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: The presence of major faults tremding northwest along Pelly
River Valley, coupled with the fact that placer gold occcurs along Pelly
River from its mouth to Campbell Creek (50 miles east of Ross River),
suggests the probable presence, of gold-bearing veins elong subsidiery
faults both along the valley bottom and in the bordering mountains,

The presence of extensive drift deposits will, unfortunately, hinder
the search for such veins along much of the valley, but large numbers
of veins are known to be present in the steep, rocky mountain slopes on
the southwest side of ‘the walley,. - Systematic sampling of the larger
veins or groups of small veins will be necessary in the search for
commercial golde~quarts deposits.

The possibility of finding bedded hematite deposits in the
region northeast of Sheldon Lake should also be kept in mind. Joseph
Keele (1910) has already reported the occurrence of hematite on Gravel
(Keele) River, about 10 miles below the mouth of Natla River, whieh is
roughly 65 miles northeast of Christie Pass. He describes it as coarsely
laminated hematite and red siliceocus slate having a thickness of. from
50 to 100 feets. It 4s underlain by 1,000 feet of dolomite and argillite
and is overlain by about 2,000 feet of conglomerate, succeeded by 1,100
feet of brown micaceous:slates, These, rocks did not yield fossils, and
were thought by Keele to be of lower or Middle Cambrian age. An average -
sample of the ore, as collected by Keele, aSSayed 25 per cent iron,

‘,; . . . -

Mining Cleims

Canusa Group

1
i -

TheSe claims are astride the Canol Road one-quarter mile north
of mile 121, They were staked by Messrs. N, Robert and U.J. Arsenault
for the Consolidated Mining and Smelting Company in June 1945, A cquart:z
vein 3 feet-wide is exposed on the roadside for 10 feet. The vein contains
pyrite and holds about 8 per cent galena. Much of the pyrite has oxidized,
leaving cellular quartz. .The writer collected a chip sample across the
vein, which assayed: K gold, 0,0l .ounce a ton; silver, l.34-ouncés a tonj;
lead, 5.19 per cent.. The ground .below the road drops-off at a steep angle
for several hundred feet to the level of Lapie River, and on this slope
the vein is exposed again in a sheared zone in a tremch 30 feet wide.
The wall=rock is. altered shale, locally changed “to tale sechist and
kaolinized slate. The principal vein in the 30-fcoot cross trench is 3
feet wide, K but a number of other quarte lenses less than 6 inches wide
occur. 2t intervals of 2 to 5 feet scross the sheared -zone. They carry
a little pyrite, most of it oxidized, and -a little galena. The iveins
strike about north 55 degrees west and dip northeast at 35 to 80 degrees.
About 100 feet south of the 30=foot trench a parallel vein outerops on
the steep slope. It is exposed for some 20 feet, ranges from 6 to 16
inches in width, and is$ composed largely of quartz containing less than
10 per cent galena.

Norme and Lucky Lu Claims

: .The Norma and Lucky Lu-claims were staked by Mr, .S ‘Fraser
and his partner to cover - the upper part of Barite Mountain lg'to 2 miles
west of mile 118 on the Canol Road,.. Barite veins oceour here in late

| R
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Palneozoic limestones on the southwest side of a steep mountain revine
that leads up along a 33-degree slope.to a high saddle. The limestones
southwest of the ravine strike northwest and dip 50 degrees northeast,
The ravine is incised on a band of black shales about 100 feet thick,

and on the northeast side of the ravine the shale is overlain successively
by quartzite, dolomite, limestone, greywacke, and more shale beds. North
of the 100-foot shale band, near the mountain top, the beds dip nearly
vertically, and farther down the slope, on the east side, they are over-
turned, This deformation was accompenied by faulting in a northwesterly
direction along the 100-foot band of shales, and differentiael movement '
produced pumbers of subsidiary faults branching off to the southwest from
the shale into the limestone; it ic along these that the barite was
deposited., ,

The barite veins are widest at the contact of the limestone
with shale in the bottom of the ravine, and narrow in a southwesterly
direction, generally pinching.out in 200.or 300 feet. They range from
1 to 10 feet in width, and are most abundant between elevations of 4,800
feet and the top of the mountein, at an elewation of §, 100 feet, They
include more than a dozen strong veins, one of which, between elevations
5,950 and 6,100 feet, ocours in = zone of brecciaﬁed limestone 30 feet
wide partly replaced by barite. Most of the veins strike from 45 to 70
degrees east of north, and their dips range from vertical to 75 degrees
southeast., They consist of a good grade of white barite, no "sulphides
being seen in.them. In most of the larger veins, there are two types
of vein material, a coarsely crystalline vaﬂiety of white barite marked
by occasional flecks of dark colour, and a pure white, finely: erystalline
barite. Probebly the coarsely crystalline varisty we.s deposited first,
as it is generally confined between bands of the finely orystslline
barite, The veins were judged from preliminary inspection to contain
about 50,000 tons of proved barite, with much additional prospective
barite.

The following are analyses of barite specimens collected
from near the top of the mountain end tested by the Bureau of Mines,
at Ottawa.

Coarse barite P .7 'Pine banite
Per cent | .- o Per cent
Basoé LI N BN B I 99‘20 '...“...'.‘.;'..'l. .\ 99.70
SrSO4 sesee ey . 0023 .ocoh'o-oic‘}oooooo L Opl?
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, Transportatidn-costs will probably prohibit the shipment of
barite to points remote from the Yukon. The deposits might be used to
supply heavy muds to assist in oil=well drilling where gas. pressures
are encountered, whenever such drilling is carried out in areas contiguous
to the Alaska nghway. The rock tekes a good polish and because of its’
weight would be ideal for manufacture of book ends, paper weightS, ebe.,
useful in Yukon tourist trade.

NOTES FOR PROSPECTORS

(1) The northeast border of the Anvil Mountains batholith has never -
been prospected and represents 80 miles of wvirgin ground, of which
nothing is known as yet.

(2) There is good evidence of profound faulting along the trench-like
Pelly Valley, and one might expect to find subsidiary faults near
the large faults, Veins that occur along the lesser fitsures may
be among those. that have supplied the gold to the gold placers of
Pelly River. Major fault zones have almest invarfably been found
to be associated with valuable mineral deposits elsswhere in Canada,
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The granitic stocks that intrude Palaeogoic strata in the Mackenzie
Mountains comprise prospecting ground well worth examination.

The Yukon group rocks along the borders of the Quiet Lake and Rose
River batholiths are, theoretically, particularly favourable for
prospecting, but the occurrence of barite- and galens-bearing veins
in the Palaeozoic rocks 20 miles southwest of Pelly River prove that
none of the formations southwest of Pelly River can be overlooked in
the search for mineral deposits,

The gravel bars of Pelly River ocontain much fine placer gold, and
where it has been concentrated at the heads of bars or in slack
water at bends, it should be possible for small operators with proper
equipment to recover it at a profit. The river is about 500 feet
wide where the Canol Road crosses it, but a flat bench of reworked
gravel tiat forms its banks on the southwest is from 3 to % mile
wide, and near=-surface conoentrations of fine placer gold might
have formed at numerous places across this bench as it was built by
the meandering river, so that the zone worth testing for placer gold
concentrations is indeed large, As the gravels were formed by
reworking and ocutting down through better than 100 feet of boulder
clay, there is reason to believe that at least some coarser gold
might have been concentrated along the bgse of the gravels, on top
of the underlying glacisl boulder clay. Theoretically this contact
should 1lie near the present level of the river bottom, so that a
drill capeble of penetrating only 20 or 30 feet would be required

to test for gold along the floor of the gravel formmtion. Near
bedrock banks the depth would be greater, due to excessive downward
deflexion of water currents,



