
CANADA 

DEPARTME 'IT OF MINES AND RESOURCES 

MINES AND GEOLOGY BRANCH 

GEOLOGICAL SURVEY 

PAPER 45-21 

{ 

GEOLOGICAL RECONNAISSANCE ALONG 

THE CANOL ROAD, FROM TESLIN RIVER 

TO MACMILLAN PASS, YUKON 

(Report and Map) 

BY 

E. D. Kindle 

OTTAWA 

1945 

hcrites
black_geostamp



CANADA 

DEPARTMENT OF MINES AND RESOURCES 
. . 

MINES AND GECtOGY BAANCH 

GEOLOGICAL SURVEY 

Pa.per 45-21 

GEOLOGICAL RECONNAISSANCE ALONG THE 
CA~O~ ROAD, FROM . TESLIN RIVER 

TO MACMILLAN PASS, YUKON 

By 

E.D. Kindle 

OTTAWA 

1945 



CONTENTS 

,. Page 

Introduction • • • • • • . . .~ . . . ,• . • • • • • • • 1 
I~• 

SUlMlary. and acknowledgments • • • • • • • • • • • l 

Sel~cted bibliography • • • • • • • • • • • • ... 1 

Military project • • • • • • • • , • • • • • • • 2 

Access • • • • • • • • • • • • • • • • • • • • • 3 

N~tural resources • • • • • • • • • • • • • • • • 

History of exploration . . . . . ' .~ .. . . • • • • 4 

Topography and glaciation ••••••••••••• • 6 

General geology • • • • , • • • • • • , • • • • • • • 10 

Introduction • • , • • • • • • • • • • • • • • • 10 

Table of formations • • • • • • • • • • • • • • • 10 

Yukon group • • • • • • • • • • • • • • • • • • • 11 

Early Palaeozoic sedimentary rocks • • • • • , • 14 

Le.t~ Palae~g.oic se4imentary rocks ~ • • • • • • • ~ l5 

Laberge group • • • , • • • • • • • • • • • • 16 

Peridotite and serpentine ••••••• , • • • • 17 

Granite, granodiorite, and diorite • • • • • • • 17 

Paleocene sedimentary rocks • • • • • • • • • • • 20 

Tertiary conglomerate •••••••• • • • • • 21 

Pleistocene and Recent • • • . . . . . . . • • • • • 21 
•;!., ... 

Economic geology • • • , • • • • ,. • • • • • • • • • 21 

Placer deposits • • , • • • • • • • , • , • • , , 21 

Lode deposits • • • • • , • • , • • • • • • • • , 23 

Mining o le. ims • • • • • • • • • • • • • • • • • • 25 

Canusa group • • • • , • , • , • • • , . , • • 25 

Norma and Lucky Lu claims • • • • • • • • 
I 

Notes for prospectors • • • • • • • • • • • • • • • • 

Illustration 

25 

26 

Preliminary Map - Canol Road, Teslin River to Macmillan Pass, Yukon 

.. 



INTRODUCTION 

' .. 
Summary a.nd Acknowl.edgments. 

·;: 

This report is l:Dased. on the results of geolo&lcal mapping 
along the Canol Road in Yukon during the 1944 field season. The Canol 
~~peline ~oa.d . connects with the Alaska Highway at Johnsons Crossing; 

,., 

80 miles southee.st of Whitehorse. at the . north end of . Teslin· Lake · in 
southern Yukon, and extends in a northeasterly direction for 500 miles 
by road to Ce.~p Ca~ol, opposite Norman .Wells on Mackenzie River, (The 
road runs from latitude 60°30', longitude 133°20 1 to latitude 65°15 1 , 

longitude 127°00 1 .) Macmillan Pass, 283 miles by road northee.st along 
the Cano,l Road from Johnsons Cross'ing, marks the boundary between Yukon 
and Northwest Territories. 

Field work was confined to parts of a belt 10 miles wide along 
the Canol Road between Quiet Lake, at mile 50~ and mile 290 northeast 
from johnsons Crossing. Time was.not .available to study the various rock 
formations in detail, and the conolusions presented are subject to change 
as furthe.i:- work is done. The geology between John:.son:s' Crossing and. Quiet 
Lake, as shown o.n the accompanying map, is from the work ·d'one by Lees 1 in 

Lees, E .J.: Tes) in-Quiet La.ke1Are-a.1; : Geol. Surv ., ·-OB.na.<l:_a, Mem.- 203, 
and Map 350A (1936). 

1935. 

The belt exp~ored is underlain ma.inly by Palaeozoic and pre~ 
Palaeozoic sedimentary rocks intruded by several· granitic stocks with 
which mineralization is associated. A hurried trip in September across 
the mountains to Camp Canol revealed only sedimentary rocks, chiefiy 
Palaeozoic . sandstones, shales, and limestones, along the road east of 
Macmillan Pass. A mineral deposit containing grey copper and cha.lcopyrite 
is reported to have been found '!:Dy one of the road crew near the junction 
of Egouchie and Go~land Rivers. 

The wri'ter is indebted to the · E .w. Elliott Construction Company 
for their many courtesies extended throughout .the sea·son. The Road · ,. · 
foreman, Mr. David Robinson, and the Camp superint~ndent, Mr. Sandeen, 
were especially helpful~· Assistance provided by Major McKee a.nd Colonel 
Cunningham and o:ther. United States Army officials was very much appr·eciated. 
Messrs. R.M. Thompson, R.D. Hutchinson, and L.S. Fraser assisted with the 
field work. " 

Se lected Bibliography 

Arnold, Edward, and Pike, Warburton: Through the Sub-Arctic Forest; 
· London ( 1896). 

Bostock, H.S.~ and Lees, E.J.: Laberge Ma p-Area, Yukon; Geol. Surv., 
Canada., Mem . 217 (1938). · 

Camsel1, Charle·s, and M(:l.lcolm, Wyatt : The Mackenzie 'River Basin; Geol. 
· Surv., Canada , Mem. 108 (1921). 

Dawson., G.M.: Report on ~n . exploration in Yukon District and British 
Co1umbia; Geol. and Nat. Hist. Surv., Canada., vol .• III, pt. B, pp. 
119-141 (1889). 

Johnston, J.R.: A Reconnaissance of Pelly River Between Macmillan River 
and Hoole Canyon, Yukon; Geol. Surv., Canada., Mem. 200, 19 pp. (1936) • 

• 
Keele, Joseph: A Reconnaissance Across the Mackenzie Mountains on the 

Pelly, Ross, and Gravel Rivers; Geol. Surv., Canada, Pub. No. 1097 
(1910). 
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Lees, E.J.: Geology of Teslin•Quiet Lake Area, Yukon; Geol. Surv., 
Cana.de., Mem. 203, 30 pp. ( 1936) • -., _ · .: 

Lord, C.S.: Geological Recc:rmaissa.n~e Along the Alaska Highway Between 
Watson La.ke and Tesl.in River; Geol. Surv., Canada., Paper 44~25 (1944). 

McConnell, .R.G.: Yukon District, Big Salmon-Nisutlin Rivers; Geol. Surv., 
Canada, Sum. Rept., ·vol. XI, pt. A, PP• 47 to 57 (1899). 

- .: :·. 
The Macmillan River: . Geol. Surv., Canada, Ann. Rept., vol.15, PP• 

-22A·38A (1903). · · '" 

Saint Cyr, A.: Exploration of the Country Between the Stikine River 
and the Mouth of the Teelin River; Dept. of Interior, Ann. Rept., 
No. 19, pt. II, PP• 99-127 (1897). 

Exploration of the Country Eut of Teslin. Lake; Dept •. of Interior, 
-Ann. Rept. 1899. Appendix No. 20, pt •. 6, pp. 78-87 •. 

The Northwest Territories; Bureau of Northwest Territo,r.ies and Yukon 
Affairs, Lands, Parks and Forests Br~ch, Ottawa (.1944). 

Thomas, L .o.: Minerai ·-Possibilities or-·Areas Adjacent to the Alaska 
Highwa.y, 'Part 1, Yukon Section;. Trans. Can. Inst. Min • .and Met., 
vol. 46, PP• 375-401 (1943). 

Militari Project 

· ·Canol Road is an outgrowth of the $133,·000,000 Canol Project, 
a military enterprise undertaken by the United States War Department • . ·: 
The decision· to build a pipeline from Norman Welle to Whitehorse, with;-
a. refinery at the Whitehorse terminal, was m:i.de in 1942, and the proj,ect 
was completed in 1944 with construction of the C.e.nol Road, to service 
the ptimping stations along the pipeline route across Pelly and Mackenzie 
Mountains. At the close of the year there were sixty-four producing oil 
wellslin the Norman Wells field and the pipeline was capable of carrying 

1 
Stewart, J.S.: Geol. Surv., Canada; personal communication. 

up to 4,000 barr·e.ls of oil -a day to the Whitehorse refinery. The Norman 
Wells oil field produced 1;229,310 barrels of oil dur.ing 1944, an4 . 
altogether some 1,697,425 barrels of oil have been produced from tnis 
field since the first productive well was drilled at Norman Wells by the 
Imperial Oil Company in 1920. 

Both the Alaska Highway and Cariol Road are under the military 
control of the United States Army for the duration of the war • . Prospectors 
desiring to use the Alaska Highway during the 1945 field season are 
requested to visit the Joint Traffic Control Board at Room 100, Bechtel
Price-Callahan Building,, Jasper Avenue, Edmonton, Alberta, where they .will 
be required to show that they are organized and able to supply them~elves 
with transportation, gasoline, oil, necessary vehicle repairs, and food and 
shelter, without requiring the assistance of the United States authorities, 
Permission to use the Alaska Highway does not include the right to tr.avel 
on the Canol Road. Authority for the latter must be obtained in writing 
from the Provost .Marshal, Northwest Service Command, Whitehorse, Yukon!• 

2 
Infornation from Joint Traffic Control Board, Edmonton. 



Access · 

The .Aia.ska Highway connects 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 
Albe~ta Railway: and there is also a motor .road between these points • . 
··Both. c·ariadian and American steamships maintain freight and passenger 
service to Skagway, Alaska., and the railway of the White Pass and Yukon 
Route maintains rail · service between Skagway and V'l'hi tehorse (110 miles). 
Johns·orls Crossing at the junction of the Canol Road and Alaska Highway . 
is 80 .miles by road southeast of Whitehorse and about 975 miles by road 
northwest from Dawson Creek. Camp Ca:nol, northern terminal of the Canol 
Road is served by a long established .steamship service. Both Northern 
Transportation Company and Mackenzie ·River Transport operate steamship 
.service between the ·railhead ·at Water\a.rays on Athabaska River and points 
along :M..a.akenzie River as far "nOrth as Akla vik. A portage of ·16 iniles 
around rapids at Fort Smith i :s .'the only break in the flow of freight over 
this route. Aeroplane transportation is available at both Whitehorse and 

. No-rme.n: Wells. 

Provisions and supplies· ·of all kinds ar·e available at· Whitehorse 
a.nd: there are no ra tiOll regu.la tiOnS • 'Tw0 Small- trading 'posts I engaged . 
chiefly in trade with the natives, . are situated' on the Ca.nol Road route. 
One of these .is at the mouth of Ross River; the· other is at the southwest 
end· of Sheldon Lake at its outlet. - Before the building of the road supplies 
were brought up the Pelly to the Ross River post by small steamers and 
river launches, whereas the Sheldon Lake post was supplied by hydroplane. 
Small boats with outboard motors maybe taken easily up Pelly River as far 
a.s Pelly Banks by making a portage half a mile long a t Hoo le Canyon, 23 
miles above Ross River. 

' ~ ! '' ' .. ...._ - ' 

' . 

Natural Resources 

• · 1 The valley bottoms between Johnsons Crossing and Macmillan Pass 
are generally well forested. The upper limit for trees on the mountain 

. slopes is about 4,500 feet . above sea-level (and some trees on favoured 
slopes persist to an elevation of 4,700 feet). Trees up to 12 inches in 
diameter are common in the lower valleys, and some exceed 18 inches. 
According to Mr. Porsildl, who iµvestigated the plant life alqng the Canel 

1 
Porsild, A .E.: Flora of Southeast Yukon, Adjacent • to •the Canol Road; 

Nat. Mus., Canada, Bull. (in preparation). 

Road for the National Museum, the native trees include ·the lodge-pole 
pine, black spruce, white spruce, alpine fir (balsam), western pa.per birch, 
Alaska. paper birch, balsam poplar, and trembling aspen. · Stunted willow 
and alder are generally present in swampy land. :- In Pe1Jiy River Valley · and 
for some miles north along the valley of Ross R'i'ver the ·-t:bnber has been 
rava ged by forest fires. In low ground in the vicin.ity cif Sheldon Mountain 
and in many places along the South Branch of Macmillan River there is e. 
boulder clay sub-soil that thaws for short periods each year beneath the 
moss capping. Spruce that grow there a.re stunted, seldom exceeding 30 
feet i .n he i.ght or 4 inches in diameter. On hi g;her ground, about Sheldon 
Mountain, spruce trees up to 60 feet high and 14 inche·s in diameter were 
seen. Near the headwaters of the South Fork of Macmillan River the trees 
b~come smaller and scattered, and none grows at Macmillan Pass and for 
some 25 mile s 0r more along the road northeast . of the Pass. 

Blueberries and two varieties of cranberries of good quality are 
abundant, and some r a spberries and red and black currants a r e to be found. 
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Dr. Rand1 studied the wild life along the Canol Road during 

Rand~ A.L.: · ; M~Iiima.1 Investigations on the Canol Road; Nat. Mus., 
· Canada~ Bull. 99 (1945). 

the 1944 season for the National Museum, and his report lists the following 
mammals as resident in the district: black oear, grizzly bear, Alaska 

· pine marten, Richardson weasel, western mink, wolverine, Yukon otter, 
Alaska red fox, northwest coyote, timber wolf, Canada lynx, beaver, 
muskrat, porcupine, snowshoe rabbit, Alaska moose, Osborn caribou, Dall 
sheep (grey phase), .Yukon woodchuck, hoary rilarmot, ground squirrel, Yukon 
chipmunk, red squirrel, flying squirrel, pika (rock rabbit), jumping mouse, 
wood mouse, wood rat, bog lemming, brown lemming, common cinereous shrew, 
dusky shrew, water shrew, mountain water shrew, phenacomys vole, Dawson 
red-backed vole, Macfarlane tundra vole, 'iong-tailed vole, and meadow vole. 

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, Le.pie Lakes, and in Bassett or Dragon Lake (mile 205). ~fhitefish 

•a.re found in many of the larger streams and lakes. Salmon ascend Pelly 
and Ross Rivers to reach their spawning grounds. Ptarmigan and grouse 
are quite abundant and ducks were seen· on many of the lakes. A brood of 
sixteen geese was s·een on the South Branch of Ma.cmi],.lan River near mile . 
238. . 

The abundance of wild life is responsible for the Yukon being 
widely known to big game hunters. Fur-bearing animals and plentiful fish 
give scattered Indian bands 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-walled canyon on La.pie 
River near mile 131 is suggested as a possible site for a small 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 eleotrica.l 
power development. · 

History of Exploration 

Early exploration in the Yukon was by officers of the Hudson's 
Ba.:y Company in the interests o'f the fur trade. Pelly River wa s discovered 
in 1843 by Robert Campbell, who ascended Liard and Frances Rivers to Frances 
Lake, then followed . Finlayson Creek to Finlayson Lake and crossed over to 
the Pelly, wh i ch he named after Sir John Henry Pally, a Governor of the 
company. Campbell explored the Pelly during the next few years and in 1848 
established Fort ·Selkirk as a trading post at the confiuence of Pelly and 
Lewes River, In 1850 he descended the Yukon to Fort Yukon, ascended 
Porcupine Riv~r, .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 Indian voyageurs. He named Ross River after Chief Factor 
Donald Ross, and Lewes River after Chief Factor J.L. Lewes~ Following the 
pillaging of the Selkirk post in 1852 by a band of Coast Indians, the Pelly 
and Frances River country wa s neglected for 35 years. In 1887, G.M. Dawson 
reached the Upper Liard by way of Stikine and D.ease Rivers, f .ollowed Campbell's 
route byway 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 Lake, a nd Lake Bennett. Mr. Wa rburton 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. 
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Teslin dlstr.ictwa s f~;.~st reported on by F. Schwatka, c.w. 
Ha.yes, a.nd M. Russe~l: . who entered. the region by way of Taku River . in 

· 18'91. Arthur Saint. Cy~·- prepa.r.ed . topog2·a.phic rna.ps showing Teslin Lake 
and Tesnn River in 18 97, and in the following year mapped Big Salmon 
River, Quiet Lake, and Nisutlin River. R.G. McConnell carried out 
geological exploration of the se winter routes in 1898 . 

The discovery of t he rich Klondike placer gold fields in 1896 
brought a ru sh of miners to the Yu~on during the years 1897-98. Many 
attempted to reach the Kiondike from the vall ey of the Mackenzie. Some 
came by way of the Liard and Pelly, others by the northerly route, via 
Bell and Porcupine Rivers to the Yukon. Keele (1910)1 . reports that one 

Dates, in brackets, r efer : t o r .eports listed in bibliography. 

party foli~w~.l Gra vel and Tw~tya Rivers to the divide, then went down 
Hess and Stewart Rivers to the Yukon. During the sea.son of 1902, R.G. 
McConnell and Joseph Keele :made an exploration of Macmillan River and a 
pa.rt of, its ma.in bra..nches. They ascended the South Fork as far a.s 
Ridqell River ~ which. \ies a. bout 40 m·1. les below where the Ca.nol Road now 
gives acce~s to the river. Upper Pelly River was first visited by Joseph 
Keele in 1Q07 . He ascended Ro ss River in the autumn, crossed through 
Christie ' Pas s during the winte~ of 1908 t o the headwaters of Gravel River, 
and d escend'ad the latter stream to Mackenzie River. There a.re no records 
of the Ma.ckenz ie :Mountains in this r egion b e i ng visi:ted aga in by white 
men unt_il 1942 when United .states Ar my engine.ers and construction crews 
carri13d the pipeline a. cross the mounta ins f r om Norman Wells by way of 
Macmillan Pass . 

The only exploratpry work ca rried out by the Geologica l Survey 
in recent y ears a. long what is n ow the route of the Canel Road is that done 
by E.J. Lees and by J.R. Johnston in 1935 . Le es (1936) mapped the Te.slin
Quiet Lake Area iqnd Johnston (1 936) mapped a strip a.bout 15 miles w~de 
along Pelly Ri ve r between Ma cmillan River and Hoole Canyon. The northwest 
corner of t he_Tes lin-Quiet Lake map overlaps the southeast · corner of the 
Laberge sheet, mapped by E .• J. Lees a nd H .s. Bostock (1938). 

According to I\:e ele ( 1 910) placer minerS' have successfully worked 
the bars in Pe lly River a nd many of its tributaries from time to time since 
as early a s 1882 . He states that prior to 1910 at least three miners 
prospected Ro s s River for plac er gold d eposits, but fo\.irid none . The old 
r·eport s do not '.{llention a ny search for lode deposits i n this regio~ by ' 
these early pli:i.c.er miners. Lees (1 936) state.s that p l a c er deposits' were 
discover ed a.bout 1905 on Iron Cre.ek , a. t r ibut ary of Sidney Creek, and at 
the time of his visi t .,.in 1935 were still being worked on a sma.11 scale. 
The se work ings a.~e ~.~'C)p.t ~O miles west of the 30 mile post on the Canel 
Road. A li ttl ~ plac.er · gold .. was also taken ·from Br·own Creek, a tributary 
of Sandy Lake, noi- th of Quiet . La ke, pr ior to 1935 ~ -

. Pr ospe c ting was n?·t enc <;mraged a. long the Canel Road during 1944 , 
as the road was und©r cons:tr.l:lct}on t hr oughout the season .. However, the 
Consolidated ¥ ining aqd S.me lting Compa ny maintained a party i n the field, 
and twq pri':ra te prospectors, . Clyd.e Wann and P . E . McNee of °Whitehorse, 
did s~me wo~k . As yet only a preliminary examination of the rock ex
posure·s n ear ·the r.oa.d. has been made . The s ea. son's d iscoveri e s include 
a silver-lead vein: (a ccident a ily); e:ivpos.ed :by a bulldozer 'during con
struction of the road a t mile 120. Du r in[; the couFs c of mapping a number 
of ba rite velns vie-::- ~ .Pl"\,1riri ·.:_. ~: "c r.-..'.')1mt9.in side, 1~ miles west of the 
road at mile 118, and , l a te in the sea son, P. E . McNeA r eported finding 
more be.rite ve ins ~;here, a bout half a mile east of the road . A specimen 
of bedded c arbonate rock from the mountain at mile 130 wa s found upon 



analysis to consiet of 82.88 per cent barium carbonate (witherite) and 
11.94 per cent silica.. An aesay of a hand specimen of mineralhed quarti 
frorif Sheldon Mountain (mile 222) disclo:sed 0.02 ounce a. ton in gold and 
0.06 per cent tin. These discoveries, e.11 ma.de alongside the road, are 
evidence that the region traversed is well wprth prospecting. 

TOPOGRAPHY AND GLACIATION 

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 tollows a winding course aorose 
seven mountain divides before de:scending to Mackenzie River Valley. 
Macmillan Pass, at mile 283, marks the divide between streams flowing 
into Mackenzie River and those draining into the Yukon. The Yukon plateau, 
as seen along the road, is an extensive stretch of elevated land, broken 
by large groups of mountains that generally rise from 3,000 to 4,000 feet 
above the valleys. A belt of particularly rugged mountains lying between 
Pelly River e.nd Quiet Lake is named Pelly Mountains. Several peaks near 
the road in this range stand more than 7,000 feet above sea-level. 

At Teslin River (mile 0) the elevation is 2,250 feet. To the 
northeast the road rises gradually, and at 11 miles passes over a divide 
at el~vation 4,040 feet to enter the wide 'Valley of Nisutlin RiTer. 
Mountain peaks a few miles northwest and southeast of this pass rise to 
elevatione exoeeding 6,000 feet. Bedrock in Nisutlin River Valley ie 
almost everywhere mantled by a thick cover of boulder clay, so that no 
rocks are exposed al~ng the road until Quiet Lake is reached. This lake 
forms the headwaters of Big Salmon River, which flows northwesterly to 
the Yukon. It is a deep, clear-wa.ter lake, 18 miles long and at most 
places from l to 2 miles wide. The road follows along the water's edge 
for several miles at the northeast end of the lake. The country between 
the south end of Quiet Lake and Nisutlin River is comparat~r,ely .lP'Fr but 
northeast of the lake the· road cros~es a 31 200-foot divide at mile ee.5, 
then descends a ~-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 / 00 feet) on the east side of Quiet Lake is rounded and 
polished by .:.,"'J.·)ial ice, and rounded granite boulders lie upon greenstone 
and schists. : he 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 Lake range from 6 1 066 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 Le.ke, 
at the head of Rose River, and La.pie Lakes, at the head of La.pie River, 
which drains northerly to Pelly River. Rose River Valley is floored with 
a thick deposit of glacial till, but in ma.ny places the river has cut into 
and reworked the till to form extensive beds of sand and gravel. Some of 
these gravel beds outcrop 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 valleys at an elevation of 4,800 
feet were seen on the north side of 61 000-foot peaks, 3 miles west and 
southwest of mile 82. Theee and a high, strongly glaciated, U-shaped 
valley that drains north and west to Rose River from 4 miles east of 
mile 78 are evidence of iee a.ocumula tion there during the glacial period. 
Other cirques, also free of ice, we~e noted on the northwest sides of high 
granite peaks west from miles 95 to 98. The entire granite belt between 
miles 83 and 100 is charaoteri~ed by the presence of very high, knife
edge mountain ridges. 
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The valley occupied by Lapie River . is narrow and U-shaped, 
with mountains close to the road. The. valley sides ar.e covered by a 
thick mantle of boulder clay· to elevations o'f a.bo.ut. 4,000 feet, and. the 
river ha.s cut deeply into these deposits, partiC:ularly on th.e northwest 
side, leaving very steep valley walls. Alpine glaciers were active at 
one time on the north· slope of the mountain west ?f mile 1~5, but the 
mountain~ : p·eak's neater the Pelly, between miles 117 and 130, are in a 
drier bel~ a.nd appear to have escaped glaciati9n. La.pie Lakes and Rose 
Lake are giant kettle-holes that were occupiea 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 f9rmed along the 
west side of Rose Lake and upper· La pie.· Lake ;.rises to 125 feet above the 
water. Sand, ·gravel and boulder terraces several hundred feet wide ·Occur 
in a number of plac·es along .the valley sides n~ar Rose Lake and La.pie 
Lakes, and rise about 250 .. feet above the level of the lakes. They are 
believed to have been formed by running water when the valley wa.s filled 
to an equal or higher level with melting ice and glacial debris, with 
melting most pronounced along the f"lanks of the dis.integrating ice mes. 
A few other terraces, noted farther down the va. lley as far as mile 121, 
a.re located at the mouths of tributary streams a.nd represent a.n a.ccumula.tion 
due to damming by ice or till deposits in the ma~n valley. · 

- , .. 
Throughout most of its length Peliy Rive;i:-.occupi~s a trE?neh.;.. 

like depression that trends nortli · 55 degrees ". wepj:; for . several hundred 
miles. This valley trench was first . recognited by McC~nnell (1903 r 
p. 24) who states that the valley is occupied in.diff~r.ent parts of its 
course by a. i:art of the .Pally, a branch of Ka.lzas Ri'."er, . Cro~ked · Creek, 
a part of ~tewart River~ Clear ·Creek," Flat Creek~ a.nd .the lower part of 
the North Fork of Klondike River. The valley is 8 miles wide where 
trav.ersed by ·the Ca.nol Road. Mile 132, .at ,Lapie Rivei: bridge (elevation, 
2,500 feet), is near the southwest wall ·of the trench, and mile 141, at 
Pelly R:i::ver (elevation, 2,200 feet), i~s ·nee.r - -the northeast side ·of the 
trench. A short distance west of mile 132 Pelly Mountains rise 
precipitously to elevations exceeding 5,000 feet, and el·s.ewhere a.long 
this continuous· mountain front the · peaks rise to over .. 5,500 .f"ee_t. On 
the · northea.st side of the trench the mountains al.so rise sharply, but 
in .the ·vicinity of Ross River a.re comparatively low, with rou·nded tops 
.somewhat , below timber-line. The trench is apparently the result · of. · 
profound faulting a.hd prolonged differentia.i ~rosion. One of the .north
westerly trending .. faults ' seen on the mountain at eleVa. tion 4, 500 feet, '· 
north of mile 132, is ·rre.rked by qua.rtz-biotite schists in contact with 
black sha.les and ;sandstone beds of Palaeozoic a.ge. The sqhistose r.ocks 
of the trench are .. ,·on the uplifted side of the fault belt, but have 
undergone greatest,' erosion ·d\ie· to .their softer character. The greater 
part of the trench was eroded by Pelly River during Cretaceous time, and 
Paleocene sediments were deposited .later at a number of places in the 
valley b0.ttom. · ·). 

During the glacial period the . trench was filled by ice· that 
moved .nortnwesterly down grade. The low mountains to the northea.~t were 
ice c.overed at that time 1 as proved by the occurrence of glacial striae 
crossing the top. of the · ridges north of mile 146. Striae and deep grooves 
seen there at an eleVa.tion of 3,500 feet strike north 50 degrees west. 
Glacial i~e brought much debris into the trench and filled the lower 
hollows and ravines in the low mountainous sectors to the northeast, 
whereas the tops of these mountain ridges were rounded and scraped bare of 
most of their soil. Terraces of gr'avel that occur a. t various places a.long 
the sides of Pelly Valley probably formed in streams flowing a.long the 
border of the melting glacial ice during stages in its recession, and 
popding of some of the ·streams r-esulted in <leposition of silt beds in many 
places along the valley -walls. 
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The country adjoining ' the road between Pelly River (mile 141) 
e.nd Sheldon · Lake (mile 220) is muoh . like some rugged areas of -the Canadian 
Shield, with rock•ribbed, gla.cia ted hill! rising from a few h~ndred to 
1,000 feet abOV:Eh a j va·lley bottom that 15 heavily IM.ntled with 

1
g!acial 

deposits.. The .. r .oa:d rises gradually for 25 miles and crosses the Anvil 
Mountaii:is ~ranite ba.tholith, mileage 161to171,· a1t' ·a.n average elevation 
of about 3,300 feet, The road circles the south ·side of Orchay Lake at 
the head of Orchay J;ti ver, which empties into Pelly River 20 miles below 
the mouth of· Ross River, · Orchay Lake is e.b·out 31 200 feet above sea-level. 
At mile 171.the granite contact with the sedimentary rooks is narked by 
a steep grade that descends 400 feet to the soil-covered floor11 0£ Ross 
River Valley, · Much of the valley bottom along the road between miles 
171 and 200 is low and swampy ·with considerable areas of. inu'skeg ~ , 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 diamei:eir '!i:tiel spruce· 'up to 14 inches in diameter 
the. t range from· 75 to 100 ·feet ih height (elevation, 2, 850 feet). 'one 
mile farther nQrth, at elevation 3,650 feet, spruce were seen tha.t 
measured 14 in~hes in diameter 6 feet above the ground, arid were e.s much 

I 
a.s 75 feet tall. · 

From mile 202 to 205 the road follows a northerly course along 
the top of a broad· eeker that stands e.6 . rueh as 100 feet above the under· 
lying drift, The esker swings west into Dragon Lake at mile 205, a.nd as 
th.~ lake drains · westerly by way of Riddell River to the South Bt-anch of 
Macmillan River, it is thought : that the glacial stream that formed the 
asker beneath . the melting ice field also 'dra.ined that way. Dragon Lake 

.. is a deep, , spring-fed, clear-water lake, formed of a. network of kettle· 
holes nes:tl~d among small eskers and bounded by sand and g~a.vel. deposits. 

·Sheldon and · Lewis Lakes are in . great oontrast, as their .water is milky and 
t~ey o~c~py sha+low depreesions in a wide valley carpeted ·by thick deposits 
of boulder clay. The barometer reading was -2,900 fee"t ~ a·t Oragon Lake and 
3,000 f ,eet at Sheldon Lake, · · .... 

. . She~don Mountain is the first big mountain nee:f' the road on the 
route J:lOrtheast from Pelly River, A gre.ni te core and baked sedimentary 
rocks have .·given 17ie mountain extra hardness to withstand erosion, so 
that under prolonged differential erosion it now towers over 4,000 feet 
above .the lake. .Mount Riddell, some 6 miles farther west, . is only a few 
hundred ~eet lower, Two cirques seen on the north side. of Sheldon 
Mountain are now free of ice. On the north and northeastern· slope of 

. S,heldon Mountain perched boulders of large size were observed · to elevations 
of 4,600 .feet, and glacial striae eeen b'elow this elevation and at many 
places. in the_· valley below have a. common strike of about 10 degrees north 
of west, . . ' 

Ten miles northeast of Sheldon Mountain, at mile 229.5, the 
road crosses the glaciated divide (elevation, 3950 feet) between Ross 
River Valley and the valley of the South Branch of Macmillan River, The 

. road follows close to the south side of the latter river from mileage 232 
to 252, then crosses and follows the north side to mile 268. "Low mountains 
outcrop southeast of the road between miles 228 and 250, but they rise 
scarcely to timber-line, whereas many of the mountains on the .north side 
of the Macmillan in this area appear to exceed ·elevations of · 5,000 "feet. 

An unusually high and rugged ~roup of mountains that rise a few 
miles southeast of the· road·, between mileages 250 and _265~ are named Itsi 
Mountains, They owe their greater resistance to weathering to the granite 
stocks that form their cores, The highest peak of -Itsi Mountains is 
judged· to be more than .7,500 feet above sea-level~. Large masses of glaoia.l 
ice occur in cirques along the north sides of these mountains. A broad, 
rolling valley strewn with large boulders and deposits of boulder olay 
extends north 4 to 6 miles from Itsi Mountains to Macmillan River and runs 
an anditional 5 or 6 miles north of the river between mileage 251 and 261. 
This was evidently a great gathering ground for ice during the Pleistooene 
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epoch, and the ice moved down the valley of the South Branch of 
Macmillan River. Glacial striae on the rounded mountain top at elevation 
4,600 feet, north of mile 251, t.rend south 25 ' degrees west·. A thickness 
of more than 100 feet of boulder clay is exposed along the river ·at the 
bridge at mile 252. Much of t he valley floor is be_tween 3, 300 and 3~600 
feet above sea-level, and due to the prevalence of permane_nt frost in 
this latitude the forest growth is poor. The spruce are gene.rally less 
than 50 feet high and 6 inches in diameter. 

From miie 265 to 283 (Macmillan Pass) the road is confined to 
a narrow, steep-wa.lled val ley with mountain peaks on both sides reaching 
from about 5,000 to 6,000 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 
elevation of 3,600 feet at mile 268, and 4,500 feet at Macmillan Pass. 
Northeast of the pass the. road runs for 10 miles along the south side 
of -.Tsichu River through high open country with mountains lying back a. 
mile or more to the north arid south. The roa·d crosses Tsichu River at 
mile 292, then climbs slowly for a number of miles in crossing a high, 
barren plateau that lies between Tsichu and IntgaRi"vers. According to 
the barometer the road rises to an eleva. tion of 5 ·~700 feet in passing 
over this plateau. 

The region northeast_ of mile 290 is not included on the 
accompanying ma.p, and the following is only a brief outline of its 
principal topographic features as seen from the .road to Camp Canol. 

Northea9t of mile 310 the road follows up the valley of Intga 
River for about 15 miles, crosses through Carabou Pass, at an elevation 
of 51 250 feet, and then descends by way of Bullcook Creek to Sekwi (or 
Ego·m~hiE!) River • .. It ... follbvi's tne Sekwi northeasterly for 20 miles or . 
more, then swings north and p,isses over a low divide (about 3,900 feet 
high) at Godland Lakes~. ,The road fo llows God'l~nd 'River for 25 miles, 
then swings northwest and circles a prominent mountain ridge on the 
divide between Godland and Twitya Rivers. The valley of Twitya River 
is followed for about 10 miles·, and the river is bridged a 'mile west ' or 
the mouth of Deca Creek. About 3 miles northwest of the junction of ·\ 
Twitya and Keele Rivers the road swings north up the va lley of Trout 
Creek to Devils Pass at an elevation of 5,100 feet, and descends by way 
of Bolstead Creek to Carcajou River. It follows the north side of 
Carcajou River fdr some 8 miles, but l eave s this val ley at Andy Creek 
and climbs to 6,200 feet (barometric reading) in crossing the highest 
pass on the route, known as the Plains of Abraham. From this flat-topped 
mountain the road follows down McDermott Creek towards Little Keele River. 
It lies south of Little Keele River for 18 miles, following a route well 
back on the mountainside ~nd rising in one place to an elevation of 4 1 800 
feet (mile 63C, that is at 63 miles from Canol). The road turns north to 
cross Little Keele River (el evation, 2,600 feet ) at mile 50C, then climbs 
what is known a s Kroup Hill to the pass (mile 44C) at an elevation of 
3,800 feet. It enters Dodo canyon a t mile 40C, runs northerly for 16 miles 
along the east side of Dodo Creek , and , half a mile from the mouth of the 
la t ter, swings northeasterly to cross Carcajou River (mile 24C). The 
24-mile stretch betw~en Carcajou and Mackenzie Rivers is relatively low 
and flat, but, nevertheless, stands severa l hundred feet above the 
Mackenzie. 

Pumping stations are ~ocated along the Canol Road at the 
following mileages on the route northeast from Johnsons Crossing: 
127, 177, 235, 307 (same as 214 out of Camp Canol), 174 Canel, 111 
76 Canol, and 36 Canol. They are ~ore closely spaced out ·of Canol 
to the .. lift over the Mackenzie Mountains. 

78, 
Canol, 
due 
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GENERAL GEOLOGY 

Introduction 

Rooks of the Yukon groupp consisting principally of mica 
's'chists, micaceous quartzites, slates., ma.rble, greywacke, greenstone, 

· and andesite, and intrusive stocks and small batholithic masses of 
granite and granodiori te, a.re the dominant rocks found a.long the Canel 
Road for 170 miles of Teslin Lake. This sector includes a 16-mile wide 
belt of sedimentary rocks, chiefly limestone, dolomite, and shale beds 
of Late Palaeozoic age, which cross t..he road between miles 115 and 131. 
All formations strike northwesterly, and all of the major folds and 
faults also traµd in that direction. The sector northea.st of the Anvil 
Mountains batholith, from mile 172 to Macmillan Pass at mile 283, is 
underlain largely by sedimentary rocks of early Palaeozoic age. Thes~ 
rocks a.re also folded into northwesterly trending structures, and are 
intruded by a number of granodiorite . ~tocks, the largest of which forms 
the core of Itsi Mountains~ The early Palaeozoic strata include prominent 
members of grit, quartzite, green and red slates, greywacke, hornfels, 
chert, . sandstone, and shale. These . ar_e· ~pparently overlain northeast of 
Macmillan Pass by strata. of Late Palaeozoic age. Little is known as yet 
of the, ,latter strata, but they a.re less disturbed ea st of the pass and · 
include some thick lim~3tone formations that should yield fossils. 

f 

. Table of Formations 
·- ·---r-

·------
Age . Group '. Lithc>logy Approximate 

thickne.ss 
Feet 

Pleistocene I Boulder clay, sand·, silt, 0 to .200 
and. Recent gravel 

Volcanic ash ; 0.3 

Unc0nformi ty 

----··----· 

I Conglomerate ·! ···.-. 

I 100 
\'' 

Tertiary 

Unccr_formi t y 

Pe.l'.eocene Sha.le .• sa.ridstone, con-
glomerate, coal 800 

' . 

Unconformity 

Cretaceous Granite, granodiori te, · 
or later diorite 

-~ 

Jurassic Peridotite, serpentin~ 
or'later . 

·--- -----....-·-
Jurassic Laberge Argillite, tuff, antlesite, / 5,000 + 

I 
basalt 

. 
--------------~· -

Unconformity 



I, 

Late 
Palaeozoic 

,,- !. ''. "' -

. ,,_·. 

Upper 
Ordoviaia.n . ? 

Lower 
Ordovician ? 

: I:-- • 

' ~t I' 

Precambria.n · 1- - Yukon 
and ( 7) later 

. . . . . . .. . 
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Limestone, dolomite, 
argillite, quartzite, 
slate, sandstone, 
shale ·.1" · 

:~ .. 

Conglomerate, shale, slate, 
limestone, ·hornfels, grey
wa.cke 

Chert, shale, sands.tone, 
slate, quartzite, horn
fels, limestone 

Red and green slate, 
argillite, lime~~on,, 
greywacke, hornfels 

Quartzite, grit, con
glomerate, arkose, slate, 
mica schist 

UnconformitJf 

Quartz inica "schist, 
chlorite ~schist, 

graphite schist, 
greywa.cke, _ar gi lli.te, 
qu~rt'i:i. te, slate, 
crystalline limestone, 
andesite, greenstone, 
rhyblite; conglomerate, 
gneiss 

Yukon Group '. 

3,000 

4,000 

3,500 

4,000 

:.;:. :._ .. ~ :::.:._ __ .:.-. 

12,5.0Q . ,, 

The Yukon'group .~onsists of an assemblage of altered rocks, 
including ~uartz-mice. schist, , chlori te schist, graphite schist, bioti te 
gneiss, greywi;i.cke, a.rgillite, quartzite, slate, ·c.Y.ystalline limestone, 
greens tone, 'sohistos'e 'c'o.nglomera te, and rhyoli te. None of these rocks 
were found to contain fossils 1 and they are ·believed to be of Precambrian 
age, but Palaeozoic rocks may al~o have been mapped with the Yukon group 
in those places where' meta~orphism and apparent lack of fossils have 
prevented their separation from the older rocks. The name Yukon group 
has been alplied widely to such rocks in the Yukon since its introduction 
by Cairnes in 1914 as a useful field name under which 11 ma.y be included 

Cairnes, D.D.: Yukon-Alaska International Boundary Between Porcupine 
and Yukon Rivers; Geol. Surv., Canada, Mem. 61, pp. 38-44 (1914). 

all the older metamorphic, probably Precambrian, schistose and gneissoid 
rocks that are encountered regardless of their origin which is often 
dif:N.oult or impossible to determine". 



Rocks of the Yukon group outcrop near ~r within a f-ew Mll~ 
of the Canol Road from mile 20 to mile 83, from mile 100 to mile 115, 
and between mile posts 131 and 148. There are, in addition, small roof 
pend~nts of these rocks in the granitic areas, such as the band shown 
crossing the road at mile 93. 

A band of white crystalline limestone that trends northwesterly 
~cross the Canol ~oad at mile 82 forms one of the most easily ·identified 
units of the Yukon grqup. In the mountains a few miles west of the road 
the limestone is possibly 1,500 feet thick, but east of the road the 
same band is more nearly 2:, 500 feet thi~~. !- . I.~ t.h~ :l..a tter locality the 
band includes numerou.s-;-· -- iri.tercalated beds of schist, slate, and argillite. 
The limestone is und~rlain by about 2,000 feet of quartz-mica schist, 
quartzite, slate, greywacke, .and hornfels, with some narrow intercalated 
beds of crystalline limestone. These strata flank the Rose River gra.no
diorite batholith. The beds strike northwes~e.rly parallel __ to .the . .oontact 
and dip southwest, roz. ·- the mo"st· .pa.rt steeply adjacent to the intrusi_on .• 
The limestone band i!'l· overla.in to the south by an assemblage, of ~.l;tered 
sedimentary rocks that. is thought. to be more than 3,000 feet thick. The 
strata include greywacke, black slates, a.rgillite, quartz-mica sohists, 
calcareous schi sts, and quartzite, Farther s~µ-t{hwe1_t __ these stra.-ta- a-r-e 
overlain by :rocks of the -highest" ·di visio?J. of the group, consisting of. . 
a.ndesite, ch l orite schist, altered tuff, mioaceous quartzite, a~~ . g~e~n~ 
stone. These rock~ occupy ·a belt 3 or 4 miles wide that trends fiorth~ · · 
westerly from the mountain ridge on the east side of Quiet Lake. According 
to Lees (1936) the greenstone belt also ou~cr9.P.~ _far.th.er south. -On the 
mountain~ north and south of ··s1d.ney Creek. 

In sunnna.ry, .the Yukon group of the Quiet Lake area may be 
subdivided roughly from top to bottom into five divisions, as follows: 

Division 

5 

4 

3 

2 

l 

Descr~ption 

Andesite, greenstone, chlorite and 
mica. sehist, quartzite, tuff •••••••·• 

Greywacke, slate; quartzite, limestone, 
quartz-sericite schists •••••••••••••• 

Limes_tone, minor mica schist, quartzite, · · 
and slate ••.•••••.•••.•........•.•.•• 

Greywa.cke, hornfels, quartzite, slate, 
quartz-mica. schists, limestone •• ~ ·- ~, ·. 

' • ~ I • 

Basement rocks, not exposed (pr·obabiy '. -· 
gneiss, . ·s ·ch-i.st, etc.) ••••••••••• •. ··.····'. 

. ' , . . '-• 

Total thickness '(subject to revision) 

· Prob~ble ~vernge 

thickness 

Feet 

. 3,000 

3,000 

2,000 

2,000 

3,000 

12,500 

Yukon group rocks that comprise a. large part of .Big Salmon 
Mountains, 30 miles northwest of Quiet Lake (See Laberge- s-heet-r Geo1-.-- ···-
Surv ., Canada., Map 372A.) are believed to be a-COntinua.tion q~ ~he ,150C~~ - · 

described above. They have been divided there by Bostock and. Lees (1938) 
int<? five member.s .that correspond very ·closely with the five-fold division 

. 
. -· 
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listed, the principal difference being that the divisions were ea.eh 
judged to be a little thicker in Big Salmon Mountains. 

On the ·north side of the Rose River batholith, the Yukon 
~roup roc·ks 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, an~ quartz-sericite 
schists, which outcrops 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 is· part of the No. 4 division of the 
group. 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 in 
the mountains east of mile 114 the monoclinal dip is interrupted by an 
anticline,- the limbs of. which dip from 10 to 15 degrees towards the 
northeast and southwest, and which plunges northwesterly into La.pie River 
Valley. On the mountain a mile northwest of mile 115, quartz-serici te 
schists pass upwards in conformable sequence into dolomites, shales, and 
limestones of Palaeozoic age. Andesite and 19"eenstone are apparently 
absent from the highest division of the Yukon group in t his locality. 

In Pelly River Valley the structural relationships of the 
Yukon group rocks are complicated by profound faulting, and abundant drift 
hinders inve3tigation. 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 crystalline limestone that outcrops 2 miles west of 
mile 138 may represent the limestone division (No. 3) of the Yukon group, 
and the andesite and greenstone hills 3 miles north of the mouth of Ross 
River are t hought to be · part of the uppermost division, Quartz-sericite 
and &!apri~ic schi sts that contain intercalated beds of . greenstone schist 
and andesite north of the Ross River post may belong· to this group. A 
band of conglomerate schist 300 feet thick and interb~dded with the 
sericite schists is exposed about a mile northwest of the pipeline 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 andesite outcrop on the north 
side ·or Slough Lake (mile 139.3) is sheared in a direction of north 15 to 
25 degrees wes t, and this suggests that the fault west of mile 140 ma.y 
swing southeasterly through Slough Lake. The fact that quartz-sericite 
schists on high ground south of mile 138 dip 10 to 30 degree s southwesterly 
and, in lower ground north of mile 138, dip 85 degrees n.ortheasterly 
suggests the presence of either an anticlinal axis or .a northwesterly 
trending fau lt at or nea:r mile 138. 

Biotite schists of the Yukon group are in faulted contact with 
Palaeozoic shales and sandstones on the mountain north of mile 131. This 
is a vertica l fault striking northwest, with biotite s'chists on the 
northeast dipping 60 degrees southwesterly and shales and sandstones on 
the southwest dipping 40 degre es northeasterly towards the fault. Biotite 
schist on the mountain cr~.st (elevation, 4,500 feet) on the northeast side 
of the fault is r aised more than 2,000 feet with relation to the Palaeozoic 
shales the. t lie s outhwest· of the fault, With such profound vertical offset, 
the f ault is c er ta.in to persist for a great di stance along th.e south:west 
side of the Pelly trench. 

A few hundred feet west of the mouth of Tenas Creek there are 
small exposures of a chert conglomerate that is like chert conglomerates 
seen in-·the Palaeozoic area to the northeast, There are large masses of 
Yukon group Qndesite and a little rhyolite on higher ground to the south
west, and it is suspected that the two rock formations are separated along 
another of the northwesterly trending f au lts. 



Early Palaeozoic S.~dimentary Rocks 

North of Pelly River 
. ,.~ . .. ... ·~ f' .. ~. ·:} : ' : .. : 

The moup.ta,ins . ~ :long ·A~he Canol Road ~etween miles 173 and 
290 are built of sedimentary rocks that are considered to be of early 
Palaeozoic ?-ge. They consist of quartzite, arkose, ·shale, slate, 

limes'{;one, .sandstone, and greywacke beds that are unlike any strata seen 
alo11g"i;he road south of . Pe-lly River. In the mountains east of Macmillan 
Pa~~-; ~l;i~Y ~:!;".~ .,9verlain by younger Palaeozoic limestones and shales. No 
uset~1 fo.~ .~-P ~<fr~zons ~t-e found -last season, thou gh some of the chert 
beds were ~s·e 1~p. to contain fragmentary remains of no aid for age 
deter~~pati,on. · On ascending Ross River in 1908, Keele (1910, P• 38) found 
some . gr~ptoli tes in black indurated shale interbedded with cherty argilli tes 
and 'che'i~:ts, about 7 miles below John Lake. Three forms identified from 
the co~iection dated the beds containing them a _s of 'Upper Ordovician age. 

The oldest formation- ·i ·s comprised o:f quartzite, arkose, grit, 
quartzite, and pebble quartzite, -with occasional beds of grey slate tha.t 
are partly converted to mica schists. The quartzites are brittle rocks, 

·-· S:nd J;lumerous small fractures that have formed in them are now filled 
wi.t._h: · 1tiartz stringers and veins • . The formation contains at least one 
thin '_limestone band. These rocks are exposed in the mountains west of 
mile 200; about -Prevost canyon on Ross River, and north of Dragon Lake. 
They are gently folded and are cut by a number of 'faults. The folds 
trend northwesterly, and the limbs dip 35 to 75 degrees· to the northee.st 
and southwe st. Tl1:is basal quartzite formation is also exposed in gently 
sloping ground. on the north side of Sheldon Mountain. In the vicinity of 
e. small lake half a mge or more southwest of mile 226, the quartzite is 
faulted against younger chert 'beds the. t Lie to' : the northeast. Sea ttered 
outcrops of the quartzite were seen between: · th~ ·1ake and a point 4,400 feet 
high on the north slope of the mountain. This amounts to a horizontal 
distance of about three-quarters .mile across the strata, which strike west 
to northwest and dip 50 to 85 de~rees south. The formation is evidently 
abqut 4,000 feet thick. The problem -as to ·whether these are Cambrian beds 
or 'represent late Precambrian · sedimentation must. rema.in unsettled until 
more detailed work is done in this region. 

The quartzite forrre. tion is :suc"ceeded, a. t elevation 4,400 feet 
·: on the north slope of Sheldon Mountain, by red, purple, and · green slates, 

e.rgillite, limestone, and hornfels. These rocks are in contact, at an 
elevation of 6,050 feet, with the porphyritic granodiorite stock that forms 
the core of 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 Mountain 
and outcrops east and west of the Canol Road as far south as mile 214. 
It is exposed also along the Canol Road and in the nearby mou~tains between 
miles 226 and 252. The low mountain ridges east and west of .mi le 215 
(4 miles south of Sheldon Mountain) are comprised almost wholly of chert 
beds. Here are grey, white, green, brown, red, and black chert beds with 
a total thickness exceeding 2,000 feet. In the lower part of the formation, 
as seen on the south slope of Sheldon Mountain, the stratified cherts are 
interbedded with considerable slate and baked argillites. In the rock 
exposures near the road, between miles ·230 and 240, abundant shale and 
sandstone b eds are intercalated with dark chert. · Some of the shale is 
highly carbonaceous. These rocks are all re. ther .. closely folded along 
axes that strike northwesterly, and some faults observed on air photo
graphs of this sector also strike in that dir €ction. The chert formation 
near mile 23 7 coincides along its strike to the southeast ·with black 
indurated shales, cherty argillites, and cherts along Ross River, from 
which Keele (1910) ma.de his collec-tion 'of Upper Ordovician fossils. The 
ehert beds appear to become progrElssively thinner -towards the northeast, 

/ 
'; 



-15-

with shales and sandstones taking their place. The formation may have a 
total thickness of about 4,000 feet. 

The sedimentary rocks exposed along the road ·between miles 
260 and 290 are largely dark shales and slates with minor sandstone and 
greywacke beds. The shales a_r_e .converte.d -t .o .hornfels adjacent to the · 
intrusive stock's~ · 'corigfoni.era te containing abundant chert pebbles forms 
a high ridge near mile 280. The _s _t .r:uct.ure of these rocks and their · 
stratigraphic r'ela."t'ionshfps to the limestone bands in the mountains 
northeast of mile 290 have yet to ~e w_o_rJ<:e!i . .o.ut •. . . . . . . . . 

Late Palaeozoic Sedimentary Rocks 

' . 
· South of Pelly R~v~r . ,. 

Sedimentary rocks of late Palaeozoic age form the mountains 
on both sides of the Canol Road for 15 miles, from about mile 116 to 
mile 131. Good sections of these rocks ar~ exposed on the steep mountain 
slope northwe .s t of mile · 115; and «'.in the mountain north of mile 116 , A 
hurried pace and barometric section .made there .indicates the presence 
of about fr,500 feet 'of sandstone, shale, limestone, and dolomite_. overlain 
by a black shale formation that may be 2,0QO feet thick. There· are minor 
sandstone and limestone beds ' inci~d~d ~ith the black shale forrration. The 
lowest Pal11eozoic sandstone beds .a.r.e . . u.~derlain by thick exposure-s of 
mice.ceou s 'qua rtz'ite -. a.rnf :quar·t·i-·s·erioite schists of the Yukon group. Both 
fornntions strike n'pr'thwesterly and dip 35 . degrees to the northea-st. The 
two formatio ns rre· parall'e'i, bu't' 'the great metamorphism of the lower strata 
and the absence of -greens tone member~. ~µgg~_st . the. presence of an erosional 
unconformity. · · · · · · · · · · · · · · · · · · 

, ., 
1 

•• A band of hard, gr ey, ,fossiliferous limestone ·150 feet thick 
~ies an es timated 1~875'feet ' above the basal sandstone member of the rocks 
cla s sified here as Palaeozoic. A small collection of fossils was obtained 
from this band 4oo ·r ee t .be16v{th.e .peak of the mountain, at an elevation 
of 6,150 feet , a mile north of. mile 116. According to Alice E, Wilson of 
the Geological Survey, the coilection includes the following: 

Cup coral - structure obliterated 
Co1ony ·coral - structure obliterated 
Syringoporoid coral - structure obliterated 
Bra.chiopod fragments - showing dental plates 

Miss Wilson states that these 
fragments belong to an Upper Palaeozoic 
makes a closer correlation impossible. 
by Miss W~lson to a coral ta.ken from a 
of mile 119 and' described as follows: 

cora 1 types· and the ·brachiopod 
horizon , out that lack of structure 
This statement is also applied • dolomite outcrop on the roadside 

Coral - Colony type - Diphyphyllum or fine Lithostrotion -
structure obliterated • . 

A rou gh estfmate of thicknesses of the principal units of the 
Palaeozoic succession as displayed northwest of the Ca.nol Road between 
miles 116 and 118_is given as .follows: 
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Top of Section _, ...... : A"ppr·o~:!mate ·_ • 
Thickness ·; '· 

Feet: 

Fault at Martin ·Creek 

Shales, black; minor sandstone; limestone •••••••••••••••• .2 ,OOO 

Dolomite, limestone, minor shale ••••••• ~ · •••••••• ••••••••• 1,000 

Sandstone, hard, pure •..•....••• , ••• , ..... . ·:. ~ .•.•• _. ~ ..•• 50 

Shale, black; fault par~lle1 to bedding.~ ••••• ~. - ••.• ~ ••• , 100 

Limestone, grey, and dolomite, buff; minor sandstone 
(bari te veins) . • • .••.•... ·, .. • ·, .. ,. · ......... · .. - ~ .. · .. ~ .• · 3,500 

Limestone, g:·ey, hard, fossiliferous (Upper Palaeozoic) ••• _ 150 

Sandstone, brown, thin bedded ••••••••••••••••••••••••••• . • 12~ 

Sha.le, brown, cha.IJ.ging to black, .lower pa.rt . • ~.~ •••••••••• . 100 
'. ' 

Do loIDi te, buff, ... sandy texture •••••••••••••••••• • ~ •••••••.• '300 

Sandstone, hard; pure. quartz sand , • •••••••••• · ••••• ~ -•• ~. • .• .100· 

Dolomite, buff, white on fresh sur.f'ace • •••••• · ••••••• -•••• , 500 

. ' 
Shale, calcareous •.. tt. • ..... . .. •. •. ,,.., • • · • 1•ie t.1• 4'; • •19. • ... • r•1• .... -•• ~· 

. I ·- f ~ J. l ;r r 1 .# ' • .... , '. • .._ , • , • • 

100 c ; J. 

.. '. 
Limestone, da.rk grey, becoming lighter towards : top (few 

fossil fragments seen in upper pa.rt) · ...... ~ ~ ~ ~. ~ •••••• 

Sandstone, ~andy limestone, dolomite ··~·~·······~~····••• 

(Rests upon mica.ceous quartzite of Yukon group) 

· Total th'fokness •• 

Laberge Group 

450 . J 
. ·'· 

. i 
200 .. ' 

8,675 

The rocks • shown on the accompanying map as Lab.erg~ 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 interbedded argillites and grey, crystal tuffs, which, with. accompanying 
andesite, is at lea.St 5,000 feet thick and may exceed 9,000 feJt. The 
argillites are da.rk brown to bl!lck: and in many places banded, and the 
tufff are dense rocks that range from a fraction of an inch to pundreds 
of feet in thickness. Lees describes the pyritized volcanic rocks that 
form a.·sma.11 outcrop on the east shore of Tesliri Lake, li miles from the 
outlet, as probably dacites, and andesites :and argillites are interbedded 
northeast of this. He states that 2 miles ea.st of the outlet of the lake 
the rock is greyish black with numerous green pyroxene phenocrysts a.nd 
some carbonate, and may be a basalt. 
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The name Laberge serie:s we.s first used by Cairnes1 in 

1 
Ca.irnes, D.D.: Lewel!! and Nordenskiold Rivers Coal District; Geol. 

Surv., Canada, Mem. 5 (1910). 

describing widespread sandstone, argillite, and conglomerate beds of 
Lower Jurassic age that occur in the Lake Laberge area. Bostock and 
Lees (1938) and Lees (1936) have recently traced these rocks 20 miles 
easterly from Lake Laberge to Teslin River and southeasterly for 50 miles 
down Teslin River Valley to Teslin Ls.ke. 

Peridotite and Serpentine 

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, occurs on the north side of a small lake a mile 
east of mile 78. It is a dense, fine-grained, green to black rock 
co~prised of varying proportions of a.nthophyllite, olivine, and serpentine 
·(a.ntigori te). Close to srna 11 fractures and faults that traverse the stock, 
the p~ridotite is completely altered t~ serpentine. Another stock of 

. peridotite and .serpentine outer.op.~ as a prominent hill half a mile farther 
north, or abou:t a mile ea.st of mil'e- 79. It is finely crystalline and of 
a. dull greyish . green· colour. Some gra.ni te occurs between the two ultra.basic 
stocks, but its contacts with the stocks were not · observed. A third, stock, 
composed largely of dark peridotite 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 ultra.basic rooks in this vicinity. 

Dawson (1898, p. 124) describes exposures of serpentine on the . 
left bank of Pe11~~iver -~'l!lf}es-west of Ross River as follows: 

"Exposures of massive, dark, leek-green serpentine, associated 
with green serpentines a.nd qua.rttose sohists, and a spot'ted white and 
green rock, which may be a much decomposed die.base or diorite. One portion 
of the bank shows at least a hundred feet in thickness of nearly pure 
serpenti~e, but no a~bestos veins were seen here". 

Peridotite and serpentine also outcrop along 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 serieitic sehists that are intruded. Here the peridotite 
ranges from dark and finely crystalline to a. greyish green, coarsely 
crystalline rock, and a.long small faults that cross the dyke-like body, 
large masses of the peridotite are converted to finely crystalline, dark 
green serpentine. 

All that is known of the age of these ultra.basic rocks is that 
they intrude the Yukon group and a.re themselves cut by granite dykes, and, 
as they a.re sheared ~nd 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. ultra.basic rocks may be considered, tentatively, as of 
Juras sic or later age . .. 

Granite, Gra.nodiorite, and Diorite 

A granite intrusion known as the Quiet Lake ba tholi th is exposed 
for 10 miles along the west side of Quiet Lake. The ba.tholi th extends 
35 miles in a northwesterly direction from the lake to Mount Black at the 
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head..wa.ter . .s__o£_S.outh--Sig--Sa.lmon -River · ·(See ·Geo·b Surv., Canada, Maps · 3'T2A 
and. 350A) and. is ~bout .FO .miles wide., Granite is also present in -the 
mountai'ns :on ·'06'th side's, of the Canol Road· between 5 and 10 11).iles north 
of Johnsons 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 gneissic texture . 
is developed in many places adjacent to the borders of the larger, Quiet 
Lake batholith. The average mineral composition of the granite is 
approximately: 25 per cent quartz, 33 per cent microcline, 15 per cent 
orthoclase, 18 per cent plagioclase (oligoclase), and 8 per cent biotite. 
Muscovite and a little apatite are present i n some places. The ·occurrence 
of placer gold on fron and Brown Creeks suggests the presence of go.ld
bearing veins about the flanks o~ 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 Ro 'se River batholith, ~~ · Rose River Valley cuts diagonally a.cross 
it . The Rose River batholith may extend as much as 40 miles northwest ,from 
the Ca.nol Road if it connecHi1'wi th . the granite bodies of R,angifer anQ. -
D 'Abba.di e Mountains, shown 6r;. the east border ,.Of the Laberge Sheet ~Geol. Surv., 
Canada, Map 372.A) . It may als o extend south~a~terly t o connect vri.tl'\ 
granitic bodies mapped by C .s ~ _ Lord (1~4.1)jii~$ng the Alaska Highway. 
Where examined near the Canol Road, the ;R.ose R~ yer ba tholi th is .a qoarsely 
crystalline , grey intrusion na.rke.d by ari "abunci.an.ce of fine, black, biotite 

..., fllikes a nd by prominent phenocr·y~ts of oligoclase. feldspar, many o,f· which 
a re more than an inch long. Th,e rock genera.Uy, c.ontains i:iome orthoolase 
and about .20 per cent quartz. · Gneissic structure ,i,fi dev~.loped· in: var:ying 
degrees a cro::s the batholi th , and is particularly e:v;iden;I:; near the ., nor.th• 
ea stern contact. Grey, medium-gra ined granodiorite l a cking porphyritic 
habit is pr e sent in some place s and appears to intrude_ a body of 
mi crocline granite that outcrops east of mile 93. The la.tter is a . coarsely 
crystalline, pink to buf'f rock composed of about 60 per · cent microcline 
a nd 35 per cent glassy quartz, with a little oli gocla.se .. and only 1 or 2 
per cent of biotite. Srna.11, gla ssy, quartz stringers . seen in the roof 
pendant of schist , gneiss, a~d crystalline limestone east of mile 93 rna.y 

: have be en der·ived from the stock of microcline granite ,. 

Un the mountain we st of mile 82, and west ·of Rose River, a 
quartz-albi te dyke about 1,200 feet wide intrudf?s c.:r,-ys,-t;;aUine limestone 
and laminated slates . This rock :i'.s · grey to white ~nd ~inely crystalline. 
I t is sheared in places and is im:l?!:egnated with ,a.s mµch _as 5 per cent 
pyrite, the oxidation of whi .ch has imparted. .a ~?tY. :-colora.t.ion to. weathered 
rock surfaces. The dyk~ is probably close.ly re.lated in a.ge: to . the main 
body of the Rose River bathol_ith . Float of brecciated q~artz and ·altered 
rock contain ing a little galena , j ame soni te, pyrite, a nd ars.enopyrite was 
reporte~ by R .M. Thompson to be abundant locally on the Il}Ounta.in slope at 
an elevation of 5,650 feet, l i miles east of mile 99. Specimens examined 
by the writer were strongly suggestive of brecciated and mineralized 
quartz-a;lbi te ·dyke rock. With these evidences of , mineralize. tion so close 
to the road onooth: north and south flanks of the Rose River batholith, 
the adiTisa:bility of ·prospecting al ong the flan;k:s is self evident • 

. . - , ,... . .. 

' Gra.ni-ti6 rocks that outcrop a long the Canol Road between miles 
161 and ' l72 are· part or" the Anvil Mountainsbatholith . This intrusive 
body extends ' in a northwesterly direction for 80 miles from Ross River 
to Tay Mountain on the northea st side of Pelly River. It is over 15 miles 
wide a. short distance north of the road. Much of tve intrusion exposed 
near the road is gra.nodiorite, compo~ed of about 20 per cent quartz, with 
5 to 10 per cent microc.linJ., -a.bout· -10 per cent bioti te, and from 55 to 
65 per cent andesine felspa r. Jn some places the rock contains up to 10 
per cent hornblende in addition to biotite. G~a~~te porphyry outcrops 
north of mile 15 9 and between miles 161 and 162 a.long the roadside. It 
consists oi prominent phenocry sts 0f quartz, a ndesine feldspar, and biotite 
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held in a finely c.ry.sta.lline groundmass of similar. minerals. Ma.ny 
of the quartz · ph~ri"oc-~ysts a.re perfectly sha.ped crystals, ~he most 
common crystal form being double six-sided pyramids up ,to one-quarter inch 
in diameter. So!ne'-' fire· inte.rgrok through penetration twinning. Qua.rtz
fe.ldspa.r po;rphyry. dykes seen intru9.ing the sha.les a nd a.long the northeast 
side of the' Anvii Mountains ba tholi th ma.y be of Clos~lJ' r e la. ted a.ge. 

The granitic stock that forms the core of She ldon Mountain 
ha.s a.n a.vera.ge diameter of a. mile. It is a. grey, coarsely crys ta lline, 
porphyri t .ic granodioriJce,, composed largely of oli gocla.se feldspar a.nd 
qua..rtz With minor biotite, ura.li te, a.nd cirthoclase . Much of the 
oli'gocla.se feldspar is present a. s prominent grey phenocrysts 1 inch or 
more long. Quartz veins that occur within .this stock, or in offshoots 
from it,. contain a.rsenopyrite, a.nd assays indicate the presence of gold 
a.nd a. sma.11 a.mount of tin. 

' Little is yet known of 1;he Itsi M.o~nta.ins gra.nodiorite stock • 
. Seen mostly froi;rt ·a. distance, it appears to range from 3 to 6 miles in 
wi'dth, and is prqba.bly a bout 10 miles long. ¥The.re examined at its. north
western extremity, the intrusi ye rock is a coarsely crystalline; grey 
grancidiorite th!:lt . has baked, and in some p la.c es impregnated 'with pyrrhotite, 
the surrounding argi lli tes. · 

Three separate gra.nod iorii:(e stocks ranging from 2 to 4 miles 
in diameter occur east of the Canel Road between miles 265 and 280. Of 
these, only the stock near the road at mile 268 ha.s been exa.l,llined . It is 
a. grey/ q'oarsely crystalline, porphyritic gr 'anodior'ite tha.t . ha.s indura.ted 
:th~ ihtrti.~ed states ap.d ii:npr egna.ted .them near the contact wit~ pyrrhotite 

· ·th8.t weathe rs and s-Ca.iris the sedimentary ;rocks' with r ust~ Only a. few, 
,small, bal:-ren~J.ook:ing .quartz veins were seen cutt ing this intrus'i ve rock. 

• . • ' -i . . . . 

Air; photographs of the valley of Ross River show rugged, 
. to;Pography.:> typical of; areas ·under-la,in-· li>y .gJl'anitic stocks~ both s.outh of 

, ... : Wilson Lake and east ·or Christie Pass. Mount Wilson , 12 miles south of 
Christie Pass, was r eported by Keele (1 910) to be for~ed of grani.te . So 
far a.s known these stocks have never been visited and r epresent virgin 
prospecting ground. 

Diori t e stocks as much as 1, OOO feet in d.ia.meter were seen 
cutting Yukon group schists and sla. tes in the moun-l:;ains on both sides of 
the Canol Road between miles 104 and 110, and s:ma.-11 diorite and lamprophyre 
dykes cut both Yukon group and late Palaeozoic r .ocks in numerous places 
between Q.uiet Lake and Pelly River • . Wher e diori te -stocks a.re present 
they commonly form the peaks of the mountains, due t o their r elative 
resis'tance to erosion. Mo.s t of the diorite bodies are considerably 
al~ered, , the plagioclase and r .ep·pma.gnesian minera.1-.s having been largely 
changed to chlorite , c arbonate , and epidote. Many of the quartz veins 
that occur near the larger ~iorite stocks contain an abundanc e of rusty 
carbonate . 

On the divide,, at an elevation of 6 ,100 feet, 3 miles east of 
mile .' 109, there is a highly schistose sill of albite diorite 100 feet wide. 
The s ·ill is a light rust-flecked grey on freshly broken su:r:faces, and 
displays a. . strong development of carbonate and sericite. It resembles a. 
schisto se · tuff. 

.. 
The ·age of the granitic stocks and ba.tholiths adjacent to the 

Canol Road is not known definitely. Altered diorite dykes intrude lime
stones and shales of }ate Palaeozoic a.ge .on the mountain West of mile 118, 
and the diori t e stocks tha.t cut Yukon group slates and s chists a. few miles 
to the south a.re probably of the same age as these dykes. Both are 
compa rable to diorite bodie s that a r e known t o intrude Laherge volcanic 
rocks in the area adjacent to the head of Teslin Lake. As the Laberge 

...... 
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volcanic rocks overlie the upturned and eroded Tantalus conglomerate 
in the Seminoff Hills area, and as the fossils of the . conglomerate 
formation are of either late Jurassic or Lower Cretaceous age, the 
volcanic rocks are not older than late Jurassic and are possibly younger 
(Lees, 1936). It follows that the diorite bodies near Teslin Lake are 
of late Jurassic or later age. 

On the mountain ridge south of Evelyn Creek, west from mile 
22, Lees (1936) found that biotite granite becomes finer in grain as a 
body of quartz diorite is approached, and held that the relative fresh
ness of the granite as compared with the quartz diorite wa.s also evidence 
of the younger age of the granite. 

The writer was unable to find either diorite or granitic 
pebbles in paleocene conglomerate beds in Peliy River Valley near the 
Canol Road, and their apparent .absence supports the hypothesis of a 
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 consolidated beds of Tertiary conglomerate . 
alongside the Canol Road east of mile 104. 

Paleocene Sedimentary Rocks 

Sandstone, shale, grit, and conglomerate beds are exposed .in 
b.luf'f f up to 100 feet high a long La pie River between 2 and 4 miles north 
of the .bridge that crosse~ Lapie River at mile 132. The beds are gently 
folded, but in a few places dips approach 45 degrees. The contact of 
these beds with older rocks farther downstream was not observed. About 
3 miles de7Wnstream there are a few seams of coal a few inches thick 
enclosed in shales that contain well-preserved fossil leaves. Fosails 
collected hers by the writer ~ere identified by W .A. Bell of the Geological 
Survey as follows : 

Conifers 
Taxodites dubius (Sternberg) 

Angiosperms 
Viburnum antiquum (Newberry) 
Viburnum elongatum Ward 
Juglans acuminata A.L. Brown 

Bell states that this florule indicates a Paleocene age. 

Conglomerate and coarse sandstone beds that outcrop 2 mile• 
~outhwest of the pipeline bridge across Pally River are thought to be of 
the same age. The conglomerate in both places is composed of pebbles . of 
quartz, chert, sandstone, slate, and greywacke, with an occasional small 
fragment of coal and some kaolin-like ma.teria 1. About a mile west of 
mile 140 the conglomerate is faulted against sericitized, graphitic 
limestone, the fault being marked by a narrow, deep ravine. The conglomerate 
and sandstone beds strike ·northeasterly and dip from 10 to .45 degrees 
t o the southeast. Exposure s along the north side of a mile-long lake 
t hat lies half a mile west of the fault, exhibit a thickness exceeding 
500 feet. The apparent absence of granite and diorite pebbles in these 
r ocks raises the question as to whether the intrusions are of post-
Pa leocene age, or whether they had been intruded earlier but had not 

. been unroofed by erosive agencies in Paleocene ~ime. 
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Late Tertiary Conglomerate 

Poorly cemented beds of flat-lying conglomerate outcrop in 
bluffs up to 100 feet hi gh along a stream that . flows westerly to the 
south end of middle La.pie Lake. There are continuous exposures of the 
conglomerate for half a mile in an easterly direction along the creek 
from the road crossing at mile 103.5. The beds .rest unconformably upon 
folded, grey and black, quartz-sericite schists, and are overlain by 
unconsolidated post-glacial river gravels. The pebbles and boulders of 
the conglomerate formation 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 Tertiary 
gravels that elsewhere along the valley bottom have been removed by valley 
glaciers. The contact of these gravels with the Yukon schists, half a 
mile east of the road, would be a favorable place to test for the possible 
occurrence of placer gold. 

Pleistocene and Recent 

All of .the valleys 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 e·poch. Rivers and streams have 
reworked the boulder clay along 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 
already been described under the chapter dealing with physical features. 
A comparatively recent deposit of white volcanic ash ranging from 2 to 
4 inches thick mantles much of the area. It is widespread in comparatively 
flat areas in 'the valley bottoms but was not seen on the mounta in slopes, 
as it was washed and blown from the high ground by rain and wind. S.R. 
Capps1 has es timated that the volcanic ash layer adjacent to White River, 

d , f. i; l) L (. ) II \ "..:.. J. .l ' ' ; l 'i 1 ~ 1 -4. 

1 
Capps, S,.R.: Glaciation in Alaska.; U.S. Geol. Surv., Prof. Paper 170-A. 

Alaska, is probably 1,400 years old. The ash deposits seen a l ong the 
Canol Road a re probably of the same a.ge as those at White River. 

ECONOMIC GEOLOGY 

Placer Deposits 

Keele (1910) states that fine gold is .found in the gravels of 
Pelly River a ll 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 
much as $10 to $20 a day each in their opera tions on the lower part of ·the 
river. For the la st few years prior to Keele's visit, work was confined 
to the streams entering the Pelly from the south from and including La.pie 
River to Hoole River. Some of the best prospects were found on some of 
the small tributaries of Hoole River. On the upp~ r Pelly the bars that 
produced best began about a .mile below Hoole canyon a nd extended upstream 
for about 16 miles. The surface gravels to about a foot in depth yielded 

l . l 
approximately 22 cents to the pan, a nd 12 cents at 2 feet be low the surface. 
Three men who rocke·d on the ba rs above Hoole canyon made about $2 .50 a day 
each, but according to Mr. Henderson who tested the bars for Kee le it 
should be pos~ible with the best a ppliances to make from $5 to $6 a day 
(figures based on gold at $20 an ounce). 
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Most of the productive creeks 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 quartz veins, and 
concentrated in the stream beds as a result of normal erosion. Many of 
the creeks flowing into Pelly River below Campbell Creek have this 
geological setting and are worth examining for plac ers. The deeply 
incised Pelly River Valley is. a product of long period of erosion. 
Paleocene sedimentary rocks that outcrop along Lapie River arxl 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~ Coptinued erosion in · l a ter Tertiary times 
destroyed much of the Paleocene strata and much of the contemporary 
Tertiary volcanic rocks, and gold continued to accumulate on bedrock in 
Pelly River Valley . During the glacial period ice moved northwe st down 
Pelly River Valley and transported much of the pre-glacia l accumu~ation 

of gold so that it became mixed With the glacial deposits, In rec~nt 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 the 
fine gold downstream to be deposited in the ba rs. Keele (1910) observed 
that the go1d is generally confined to small areas at the head of ea.eh 
bar, and becau se of thei.r shallowness and small extent diggings of this 
na ture a.re soon exhausted. Tributary streams such as Iloole ~ Horton, 
Ke tza, and Lapie Rivers, flowing across Pelly River Va:1.l ey, have likewise 
reworked the superficial deposits and have reconcentrated the f ine gold 
in the bars and on or near bedro.ck, As the tributary streams f low from 
the mountains at right angles to the direction of ice movement a long Pelly 
Valley, it is certain that the Tertiary gravels in the mountain valleys 
were- afforded some -protec-t;ionr fr0m the~ erosi--Ve atit'io'n of "tne main ice-' 
body, but local valley glaciers were evident.ly large enough in most 
instances to remove the ·older gravels. Placer miners prospecting these 
creeks should watch carefully for signs of the Tertia ry gravels in 
protected pl aces, as they may contain coarse placer gold, provided the 
rocks of the area are favourable. The only r errmant of Tertiary gr avels 
seen by the writer was east of the road near mile 104, where a thickness 
of 100 feet of partly cemented grave ls is exposed for half a mile a long 
a rapid stream . The contact of these gravels with old, quar~z-s ericite 

schists is exposed half a mile east of the road, .~. :n.rl the gr ave l at and 
nea r bedrock in that vicinity might be worth testing for pl a cer go ld. 

Placer deposits discovered about 1905 on Iron Creek , a tributary 
of Sidney Creek, about 9 miles northwest of mile 30, Ce.noJ_ Road , a re 
described by Lees (1936). At the time of his visit 18,000 cubic yards 
of gravel ha d been washed , but recovery was not high. The deposits include 
both reworke d glacial till and some rotted pre-glacial gravels l ying on 
bedrock. 

Some placer gold ha s a lso come from Cottonwood Creek, a 
tributary of Nisutlin River tha t crosses the Canol Road near mile 40; 
a lso from Brown Creek a tributary of Sandy Lake , about . 5 miles west of 
the Canol Roa d to the northwe st of Quiet Lake. A little gold was taken 
from Brown Creek last season by Messrs . Clyde Wann and P .E . McNee of 
Whitehorse , Fine gold wa s reported to occur a long N~sutlin ~~ver by 
McConnell (18 98), but he states that it was n-..1t fci .. :nd there in paying 
quantities. 
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Lode Deposits 

Mackenzie and Pelly Mountains: e.djacent to the Ce.nol Road are 
virtually virgin ground, unexplored and neglected by prospectors except 
along the main streams where early miners tested and worked some of the 
gravel bars for placer gold. The narrow strip of territory along the 
road that was explored rapidly during the last season yielded interesting 
discoveries, and, consequently, the region as a whole is recommended as 
worthy of intensive prospecting. Vein deposits were found to occur in 
both Palaeozoic sedimentary rocks e.nd in Yukon group rocks, and were most 
abundant near intrusive stocks of granite and diorite. _There a.re numbers 
of these intrusive stocks, both large and small, in this region, and 
many were found to have some mineralization associated with them. 

Q.ul!.rt~ veins a.re particularly numerous in Yukon group rocks 
intruded by the Rose River granodioH.te batholith. They are also 
plentiful where the Yukon group schists a.nd slates a.re intruded by diorite 
stocks in the mountains east of Le.pie Lakes. A mineralized zone found 
on. the mountain east of mile 99 (elevation, 5,650 feet) carries a little 
galena., jamesonite, and ar•enopyrite, A hand specimen from this vein 
lode assayed: gold, 0.005 ounce a. · ton; silver, 1.54 ounces e. ton; lead, 
3 .82 per cent. There are e. number of roof pendants of ·crystalline lime
stone enclosed in granite on the mountain near mile 93. They may be worth 
examining for occurrences of scheelite, though none was seen in last 
season's preliminary examination. 

The barite veins discovered by the writer's party (now Norma 
9.nd Lucky Lu claims), during the course of mapping, on the mountain l~ 
miles west of mile 118, occur in Palaeozoic limestones. They a.re fissure 
fillings a.long subsidiary faulte that. branch from a. major fault zone 
confined within a band of shales. A diorite dyke that outcrops 1,000 
feet north of the major foult c·ontaiins ·small'·1.r"r'egu10.r veins aria replacements 
of barite. This relationship suggests that the mineralizing, barite 
solutions may have been given off by the deeply concealed, parent magma. 
that supplied the intrusive diorite. Late in the autumn, P.E. McNee 
reported finding other barite veins both east and west of the road at 
mile 117 1 and in some of these he found galena and pyrite and some copper 
stain. Sma.11 barite veins were also reported to have been found by the 
Consolide. ted Mining and Smelting Company in the older rocks .on the mountain 
northwest of Ross River post. 

A 3-foot vein, well mineralited with pyrite and galena, was 
exposed by a. bulldozer during construction of the road at mile 121.5 
(See description of Canusa group). The vein occurs a.long a. sheared 
z'Ori'Ei in what a.re believed to be Palaeozoic sha.les. A somewhat similar 
vein 11 exposed during periods of low water in the sh~les in the bottom 
of Le.pie River near mile 129. 

On the east side of Sheldon Mountain, at an .elevation of ·s,400 
feet, e. 2-foot quartz vein is exposed for 50 feet cutting across a dyke 
of porphyritic granite. The vein carries about 5 per cent arsenopyrite. 
A chip sample taken a.cross this vein assayed: gold, 0.015 ounce e. ton. 
At an elevation of 4,500 feet on the northeast slope o_f the mountain an 
outcrop of pyrrhotite about 1 foot wide and 2 feet long shows through a 
shallow soil covering. This vein is in purple slate interbedded with 
greywacke, hornfels, and limestone. A specimen of the sulphide assayed: 
gold, trace; copper, 0.20 per cent. A third specimen was collected from 
the south slope of Sheldon Mountain in the granite area at an elevation 
of a.bout 6,000 feet; it came ~rom a small vein containing e. little 
arsenopyrite and assayed: gold, 0.02 ounce a ton; tin 0.06 per cent. 

I 
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About 6 miles north of mile 241, . a deposit of limonite has 
been deposit<>d from spring water -flowing ·dow'n a steep rocky talus slope. 
The bedrock !3 sandstone and greywa.cke interbedded with conglomerate 
composed of angular to partly rounded fragments.of chert and black 
carbonaceous shale. The limoni te deposit is -a.bout. a foot thick and 50 
feet wide, and ext.end,~ for .250 feet down the slope • . The spri:ng ·'issues 
from the conglomerate at an eleve.-l_;'.!.on of 4,800 feet; ·and it is believ-ed 
that the conduit .is a -vertical fault extending up the, r,a vine but concealed 
from view" by bl8?'l~s of talus. An assay .0°n a small sack of the limonite 
gave: iron, 52·.99 per ~ent; manganese, none. 

Itsi Mountains were visited ~nly at ~heir northwest extremity 
where hornfe ls, quartzit'e, an<:l : ~ime;S.tone are intruded by the granite 
stock that forms the core of these mountains. The intruded rocks at 
their contacts are baked an.d impregnated with pyrrhoti te. 

. A sample of 'carbonaceous shale collected from an outcrop · on 
the south bank of the South ~ork 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, and found to contain O.l '. to 0.3 
per cent vanadium. A coal analysis on this sample by the Mines Branch; 
Division of Fuels, gave: moisture 047, ash 89.7, volatile .matter 2.7,·and 
fixed carbon 6.9 per cent. There are numerous other beds of carbonaceous 
shales in this vicinity, and their vanadium content might be worth 
investigation. 

At an eleyation of 4,600 fe.et, on the steep mountain slope west 
of m:lle. 130, an .8-ir\ch deposit of bar.,.,um carbonate (witherite) is 
interbedded with dark. 'sh.ales. It .is a dark .g1·ey rock res·embling lime-·i : 
ston~, but contains _'silice_pus rounded aggregates about the size of slre.'lt 
peas that stand out on the:.weathered sur.face (pisolitic texture). The 
dark_ c~lour is impar~ed Qy. minut~ f~'8~e,s of carbon spr~nkled through both 
wi'theri'te and s.ili~e~us . _gra'nule s • . Minute. veins of wi theri te le0SS than 
0.05 inch witle traverse 'the rock. The ·witherite content of this 8-inch . . . ,.. . ~ 

bed .. was not suspected pri9r· to labora.tory analysis:; ·: and, consequently, no 
search was 'made in the field to trac~ the extent of~ the deposit, but it 
was seen to extend for at least 150 feet along and down . the slope. The 
bed from which the sample was collected is probably not sufficiently high 
grade to be of present economic value. O~her, thicker beds of grey 
carbonate were noticed on the same mountain ~lope down to a n elevation of 
4,250 feet, and some of these should be tested for barium carbonate, as 
more valuable deposits i:nay occur here, An analysis .by the Mines Branch 
of the sample from the 8-inch.bed follows: . 

.. . 

Per cent 

Bao 64 .46 SrO . 0.54 

C02 18,54 MgO 0.13 

~i02 1L94 803 0.51 

. CaO . - •) 

Fe203 . 0.29 
. ,_ 

Al20·3 .;. Loss on 
ignition )..33 

: ..... ·' .. . . -~ 
"~ : .· 

The . comb'ined ·Ba.O and COz content ar- 0 "'qu .. _7a le~t +,0 82 .., 88 per 
cent of wit~:Grit s- i '.'1 the _sa:uiple. 
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\ .· . 

. ;· .~ .ThE;i presence of major . fA.ults: trending ri:Orth.w·es:t : ·~ long . :f:>e:).ly . 
~f.v~~ Va .~ley, _p·oup.led··with the fact< that pla·eer go .1d:: o6c~r.~ .a.lOn.g fel~y 
:td.ver ;from · its mouth to Campbell ·. creek,· suggest~. the li"k-e.lihood 9f o . 

the presence of gqld-bearing veins ·along" subsi~i~ry· f~ults in the . Y"a.~tey 
bottom.. The presence of · extensive drift deposits will, unfortunately, 
hinder .the search f, or ·such veins over much of the valley • 

. Mining c la:itns 

Canusa Group 

These; .ql!'l-ims are astride the c·a.no1 R.0110. ·one-qua rter mile north 
of mile 121. ... They wer·e Etaked by Messrs.· N • Robert and U .J. Arsenault 
for the Consolida. ted Minin g and Smelting Company in June 1945. A .quartz 
vein 3 fee t wi de . \s e xposed on .the .:r-oadside· ·f'or 10 feet. · 'The vein contains 
pyrite and ho lds about 8 per cent galena •. ~uch of the pyrite .ha,s., 
oxidized , l eaving: .cellular . . quar.tz • .. The wri'ber collec-ted ·a: 'chip sample 
across the vein, which a ssayed: gold, 0.01 ounce a t on; silver,. 1.34 
ounces a ton; lead., 5 .19 p.er . .c.ent. • . ·The ground b e low the' ·r ·o·a'd drop's off 
at a steep angl e for several hundred feet to the l~vel of Lapie River , 
and on .. this: slope the v.e.in · is· exfro·sed ~ B.~ain i'Il .. a~·'s.~eared zon~., i~ , a tr.~If.ch 
30 feet, wide. The wall-:-rock is a1.tered Sflal e,·· ~ocally changed fo talp 
schist and kaolinized s late . The prinHpa.r ' ve1i{ Hi the 30-foot : eras~ I .. • . 

tn;Jnch i .s 3 feet. wiQ;e, ·but· a. number ' or :·other 'quar·tZ lenses iess ". th8;n 6 . 
" inches wide occur at inte:riva ls of 2 to ' 6 ·fee t 13. cros~ · the sheared zorie • . 

: . '· . .. . I' . .. • . i• · . . 

Th,ey ca. rry :a .. .little ,pyr.i•te, most · of .' it 0xi9-ized; · al').4 , a. little galena • ... The 
'veins ·strike a.bout north 55 degrees west and d:i:p n6rtheast ·at 35 to 80 · 
degrees . Ab out 100 f eet south of the 30-foot trench a pa r alle l vein out
crops on t he steep slope . It is exposed for some 20 feet, ranges from 6 
to 16 ' inC'hes in wid'.tb , a.rid is co·mposed· U1f;g131y -o"i:. quartz containing less 
than 10 per c ent ga lena . . .. · .. · · . 

. ·· : ,. 
: .) ' 

Norma. and Lucky Lu C lB'im'S'. 
, · ' ' 

. . Th.e Norma. and Lu~.ky.f Lu c,la.iiris were stakea>by Mr. L .s • . Fraser · 
a.nd his . pa.r;tner to cover the · uppe.r pa.rt · of Barite Motm:tain· i t to' 2· miles 
west of mfle. 118 on . the Ce.nol Road. BaHte veins obtur· here. in late 
Pal~eoz~:i.~ · .f..ime~tone s on the southwest side ·of a H:E3~p moun~in ravine 
tha. t lead s up a.long a .33-degree slope to a high ' sdd.d1e . · ·The ' lim~ stones 
southwe '~t ' of the_ .. ~~vine ' strike .: n(!)rthwest and dip ; 50 aeh~es northe~st. 
The ravine i s incised on a band of black sha.les a.bout 100 feet thick, 
and on the northeast side of the r avine the ~h,a;e ,i-s .overlain successively 
by quartzite., . dolomij;e., : limestone, greywa.ck e ; .·:and mor.e · shale beds • .. North 
of the 100-fopt .shale< ·band ; near · the mouritfr'i'ri ·top, ·· the ·beds dip nearly 
vertically, and farther down the. slope , ·on the east side, they a. re over
turned, This deformation was a. c·compa.ni ed by faulting ·in ··a northwesterly 
dir ection along the 100"'\foot band cif shale s , ·· and · ci'iff'~tent:i.a.l movement 

. . •' -. '' ) ~ . . . . . ,. 
produced numbers of ·subsidiary fa.ul t.s brancHih:'g' off' t.o· tne · southwest from 
the shale i nto the :limestone ; it is a-long th ·~ .. s'e_ .. t.hfi..f 'the ba.rit~ was 
deposited. 

The be.rite v eins a r e widest at the contact of the limes tone 
with shal e in the bottom of the r avine , and narrow in a southwesterly 
direction, generally p i nching out in 200 or 300 feet. They range from 
1 to 10 feet in width, and a re most abundant between e levations of 4,800 
fe e t and the t op o f the mountain, a t an elevation of 6,100 feet. They 
include more t han a dozen strong veins, one of which, b etween elevations 
5,950 a nd 6 , 100 f eet , occurs in a zone of brecciated lime5tone 30 feet 
wide p~rtly r epl a c ed b y barite. Most of the veins s t rike from 45 to 70 
de gr ees e~. st of north, and their dips rang.a f"rom vertica l to 75 degrees 
southeast . They cons i st of a good gr a de of white be.rite, no sulphides 
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being seen in them, In most of the larger veins, .there a.re two types 
of vein mat~rial, a coarsely orystalline variety of white barite rrarked 
by occa.siona.l flecks of .dark colour, and a pure white, finely crystalline 
barite, Probably the coarsely crystalline var,iety was deposited ·first, 
as it is generally confined between bands of- the finely crystalline 
bari te, The v:eins were judged from preliminary inspection to contain 
about 50,000 tons of proved be.rite, with much additional prospeotive 
ba.ri te. 

The following a.re analyses of barite specimens collected 
from near the top of the mountain and- tested by the Bureau of Mine$, 
at Ottawa. 

. .. . .. . . . . . 
BaS04 

SrS04 

CaO . . . . . . . . . . . 

Coarse. ba.ri-te 
Per cent 

99.20 

0.23, 

0.23 

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

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

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

Fine barite 
Per cent 

99.70 

0 .1,7 

0.10 · 

Transportation 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 ga.s pressures 
are enoountered, whenever such drilling is carried out in areas contiguous 
to the Alaska Highway. The rock takes a good polish and because of its 
weight would be ideal for manufacture of book ends, paper weights, etc., 
useful in Yukon tourist trade, 

NOTES FCR PROSPECTORS 

(1) The northeast border of the Anvil Mountains batholith has never 
been prospected and represents .SO miles of virgin 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 a.long the lesser fissures may 
be among th~se. :that have supplied the gold- to the gold placers of 
Pelly Riv~r. Major faµltzones have almost invariably been found 
to be associated with valuable mineral deposits else\vhere in 
Canada.. 

(3) The granitic stocks that intrude Palaeozoic strata. in the Mackenzie 
Mountains ~omprise prospectiµg ground well worth examination. 

(4) The Yukon group rocks along the borders of the Quiet Lake and Rose 
River ba tholi ths are, theoretically, particularly favourable for 
prospec t ing, but the occurrence of bari'We- and galena-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, 
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