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.GEOLOGY AND MINERAL DEPOSITS OF TULSEQUAH 

MAP/AREA , BRITISH COLUMBIA 

Abstract 

The area comprises a deeply incised plateau, a narrow highland 

zone, and a mountainous area that is part of the Coast Mountains . The l atter 

contains d eeply incis e d vall eys giving a local relief of 5, OOO to 7, OOO feet. 

Indications o f Pleistoc ene glaciation are found on Stikine Plateau 

and indicate that the ic e moved southwestward through Taku Valley to the sea. 

A gradual retreat of pres ent -da y gl aciers b egan in the mid-nineteenth century . 

The layered rocks compris e inte nsely folded and regionally 

m etamorphosed Triassic, P ermian and older strata , separate d by a pre-U pper 

.Triassic unconformity from less folded Mesozoic sedimentary and volcanic 

rocks that have not been regionally metamorphosed . The western part of the 

area m a ppe d is underlain by l eucogranite to pyroxene diorite of the Coast 

Crystalline B e lt. These granitic rocks we re emplaced b etween earl y Mesozoic 

and T e r t i ary time. All consolidated rocks in the map - area are overlain 

unconformably by flat-lying l ate Tertiary and Pleistocene basalt . 

Thr ee main episodes of tectonic activity culminating in mid -Triassic , 

Upp e r Jurassic and early T ertiary tirrie affected the area . 

The r e is a c l ose correlation between type of mineralization and 

geolo gical environment, and these associations are d e scribed . Brief summary 

d escriptions of the known minerc;.l deposits are given . 

S even d etail e d stratigraphic sections and lis ts of fossils coll ec ted 

at various lo calit i es ar e pres ente d in two appendic e s. 



INTRODUCTION 

Loc ation and Acee s s 

Tuls equah map - area and the small part of the adjacent Juneau 

map-area that lies w ithin Canada, compris e s approximately 5, OOO square 

miles of mountainous country bounded by l atitudes 58 ° and 5 9°N; longitude 13 2 ° 

on the east, and the Alaska Boundary on the west , · The town of Tulsequah, 

now abandoned, was formerly a customs station, airport and supply depot 

used by travell e rs following Taku Valley b etween Coast and the Interior, 

With the development of the Polaris Taku Mines in 193 7, and the nearby 

Tulsequah Chief and Big Bull Mines in 1951, the main settlement shifted from 

Tulsequah to the mining camp at Polaris Taku, 

During the operation of the min e s a regular river-bo a t service 

was maintained between Juneau, Alaska, and a landing on Taku River, near 

the mouth of Tulsequah. A motor road connected the l anding with the camp 

site and with the Big Bull and Tulsequah Chief Mines . An airstrip a short 

distance south of the Polaris Taku camp was used by planes which maintained 

a twice-weekly flight to Atlin. 

All of these s e rvices were discontinue d w h en mining operations 

were suspended in 1957, and the total population of about 300 moved out of 

the camp. The buildings and equipment remain in the charge of a caretaker 

who is presently the only permanent resident in the map - area , 

The olde Telegraph Trail between Atlin and Telegraph Creek 

' cross es the northeastern corner of the map - area . Elsewhere , trails are 

nonexistant or in such poor repair as to b e impassable . Sma ll river boats 

have n .avigated the Taku and Inklin Rivers as far east as the mouth of the 

She slay, but the current is swift and there are many dangerous shoals and 

Final d ate approved for publicati'on: 19 D ecember , 1967 
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rapid s . Many of the lakes are suitable for float - e quipp ed aircraft , but 

in l arge sections of the Coast Mountains the helicopter prov ides the only 

practical means of access . 

Travel on foot is relativel y easy in the northeastern p a rt of the 

area where the forest is open and the slopes above timberline are not steep . 

In the Co ast Mountains , howeve r, the l ower valleys are choked with d ense 

for est and almost impenetrabl e undergrowth . Many of the higher valleys 

are occupied by gl aciers that provide easy trave l for short distanc e s but are 

fr equently inter rupted by crevasses and ice falls . The upper slopes are 

precipitous , sculptured by ice into steep - walled cirques , spires and saw­

toothed ridges. Trave l in this high country can only be accomplished by 

using mountaineering techniques. 

Previous Geological W ork 

P a rts of Tulsequah area were previously examin e d by 

W. E. Cockfield and F. A . Kerr , both of the Geological Survey of Canada. 

Cockfi e ld rn.apped the area east of She slay River during his explorations 

b etween Atlin and T e l egraph Creek (Cockfield , 192 6). In 1930, Kerr made 

a geological r econnaissance between S tikine and Taku Rivers (Kerr , 1931 ), 

and in 1932 he mapped the Taku River area (Kerr , 1948) . In 1955, J.D. Aitken 

of the Geologic a l Survey commenced mapping in the northeastern part of the 

area . The results of his work have been incorporated in _this report and an 

e arlier r eport on the eastern half of the area (Souther , 1960). 

F ield Work 

In 1968 the writer commenced the geological study of Tulsequah 

map- area . Field work occupied about two weeks in 1 958 and t he entire field­

s eas ons of 1959 and 1 960. In 1 958 and 1959 transportation was provided by 
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a float-equipp ed Supercub aircraft which was able to land on most of the 

small lakes in the eastern part of the map-area . A h e licopter, employed 

for part of the 1 96 0 field season, greatly facilitated mapping in the 

mountainuous, western part of the map-area , 

Acknowl edgments 

The writer i s indibted to the staff of C ominco Limited , especially 

to Mr. and Mrs. William Nelson o f Tulsequah, for the use of Company 
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area as well as data on specific mineral deposits: R. S. R . Adamson, 

D. D. Barr, Wm . Dunn, J. J . De Le e n, T. J . R. Godfrey, G. Gutr.ath, 

J .R. Louden , R .R. MacCrae , G. W . Mannard, C.S. C . Ney, and Al ex Smith. 
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Supercub pilots, W . J . Harrison and Alfred Pelltier and Alfred Pelltier and 

h e licopter pilot, David Alder , are gratefully acknowledged . 
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D. West in 1 959; K . E . Baker , N . B . Church, D. W . Morris, H . H . R . Naylor , 

M . G. Pitcher , and R . J. van Ryswyk in 1 960 . 

PHYSIOGRAPHY AND GLACIATION 

Physio graphy 

The northeastern corner of Tulsequah area lies in the Taku and 

Nahlin divisions of the Stikine Plateau (Holland, 1964). It is a deeply incised 

area of nearly flat summits mainly below 5, OOO feet in e l evation. The 
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general plateau character is broken only by the Menatatuline Range, a 

mountainous belt with many points over 6, OOO feet above sea level . This 

range is underlain by the Nahlin ultramafic body and it is one of the few 

major topographic features that reflect the bedrock geology . Most of the 

plateau area is underlain by northwesterly-trending sedimentary and volcanic 

rocks which impart a distinct grain to the surface • . The smaller streams 

and grooves and hummocks reflect the northwesterly trend of the rocks , but 

there is no inte gration of the main draina ge pattern . The valleys of the 

major rivers cut oblique ly across the trend of the strata , and the interstream 

a reas are comprised of randomly oriented. groups of hills and ridges . 

The plateau is bounded on the southwest by the Tahltan Highland 

(Frg . 1, Frontispiece), a transitional zone between the plateau and the 

Boundary Ranges of the Coast Mountains. Within the plateau only small 

r emnants of the undissected upland surface remain; these slope upward toward 

the west and terminate abruptly against the precipitous easte rn e dge of the 

Coast Mountains . 

In Tuls equah area , the northwest trend of the Bounary Range s 

is interrupted by the broad valleys of Whiting and Taku Rivers which flow 

southwester l y into Stephens Pass age . These rivers and their tributaries 

h ave dissected the Boundary Range into discrete groups of mountains; each 

with a small ice field or clus ter of cirque glaciers . The p eaks are steep 

~nd rugged, and sculptured by glacier ice into jagged spires and narrow 

saw-toothed ridge s (Fi g . 2). The deeply incis e d valleys in the central part 

of the Range give it a loc a l r e lief of 5, OOO to 7, OOO feet. 
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Landslides 

Earthflows , rock glaciers, and· sma ll landslides are found in 

nearly all the major valleys of Tul se quah map - area . Most are small and, 

on the m a p, are included with undiffer ent i ate d colluvium of map:..unit 1 9. 

Howeve r, three landslides : the Shes lay slide, Yeth Creek slide, and 

Bearskin slide are large enough to warrant dis cuss ion (ma p-unit l 9a). 

The Sheslay slide (Fig. 3) is in Shes lay River Valley on the south­

eastern side of Heart Peaks Plateau . It i s 5 miles long, has an average 

width of 2. 5 miles, and a fall of 3, 800 feet from the crown of the main scarp 

.to the toe of the slide on She slay River. It consists almost entirely of Level 

Mountain Basalt (map-unit 18) mixe d with l esser amounts of till and Heart 

Peaks volcanic ash. A series of l arge rotational slumpblocks have moved 

downward and outward along a concave, basin-shaped surface of ruptur e on 

the edge of the basalt plateau, The main cirque-like scarp at the head of the 

slide is over 600 feet high, and crescent shaped cracks . around the crown 

indicate that slumping is still going on. Below the main scarp are a series 

of large , step-like rotated slump blocks bounded by minor scarps from 50 

to 100 feet high. The foot, or lower lip of the main surface of rupture, is 

estimate d to be at l east 1 mile from the top of the main scarp. Beyond the 

foot of the slide, broken debris from the slump blocks has moved for another 

4 miles in the form of an earthflow. The surface is characteristically rough 

with we ll-deve loped transverse cracks and ridges on which the trees have 

been tilted or d eformed into wie ~d, twisted shapes in their attempts to main­

tain a vertical pos-itions on the still shifting surface of the slide. At the two­

mil e - wide toe of the slide, the main channel of She slay River has been 

d eflected and forces against the western side of the valley. 

Several factors contributed to the deve lopment of a large slide 

in this position. The most important was a thick pile of basalt deposite d on 
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the rubble and ash-covered surface that slopes toward the west into She slay 

Valley. Secondly, the well-developed columnar joints in the basalt prov ided 

numerous vertical planes of weakness along which the initial slumping occurred. 

Finally, the close jointing of the flows and the virtually unconsolidated flow 

breccia between them caused the slump blocks to disintegrate into small 

. fragments that continued to move by slow earth flowage. 

The Bearskin landslide is on the south-facing slope above the 

outlet of Bearskin Lake and may, in fact, have formed the barrier behind 

which the lake is impounded. It appears to be the result of a single rock fall 

that originated near the top of the 6, OOO foot ridge, swept down the steep 

slo·pe into the valley and part way up the opposite slope. The floor of the 

.valley, from the outlet of the lake to more than a mile downstream is strewn 

with huge boulders; many are more than twenty feet in diameter. The cause 

of the slide was not determined. 

A lar ge , complex landslide near the head of Yeth Creek involves 

peridotite , s erpentinite and related diorite of the Nahl in ultramafic body. The 

main scarp forms a semicircular amphitheatre about a mile in diameter and 

more than 1, 500 feet high. From the bas e of this scarp the slide rubble 

extends for 3 1/2 miles , spreading to a maximum w idth of 1 1/2 miles then 

narrowing to an almost pointed toe around which Yeth Creek has been diverted . 

In the centr e of the slide is a hill of diorit e about 400 feet high, nearly 1 /2 mile 

across at the base, and several smaller hills of unbroken peridotite . On first . . 

insp ection these hills appear to be bedrock, root e d in the original slope and 

surround ed by side rubble. However, the orientation of l ayers in the 

p e ridotite varies from one hill to another and is inconsistent with trends 

obs erved in the Nahlin body. Moreover, joints in the diorite . have been 

jostled and opened, in many places leaving deep cracks several feet across 
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and resembling glacial crevasses. These features suggest that, despite their 

large size, the hills were transported virtually intact, probably by rock 

gliding during an early stage in the development of the slide. Subsequent 

sma ller slurn.ps around the margins of the initial scarp, along with vast 

quantitites of talus, have continued to feed the upper part of the slide. This 

relatively sn1all volume of debris fanned a slow-moving earth flow that has 

partly overriden and surrounded the lar ge blocks transported by the initial 

slide . 

Self-dumping glacier-dammed lakes 

Two self-dumping glacier-dammed lakes are known in Tulsequah 

map-area. One of them, Tulsequah Lake , has been observed for .many 

years and its behaviour has been described by Marcus (1 96 0). The other, 

a small unname d l ake 5 mil es west of Tunjony Lake, has not been descr1bed 

previously . 

Tulse quah Lake is about 3 mi~e s l ong and 1 /2 mile wide . It 

occupies a steep - walled valley dammed at orie end by a short distributary 

arm of Tuls e quah Glacier. The lake fills during the spring and early summe r, 

reaching a depth of 200 to 3 s·o feet by late summer or early fall, when the 

water suddently drains out beneath the ice and discharges at the toe of 

Tulsequah Glacier (Fig. 4). About three days are requir e d for the lake to 

~mpty, during which time from 8, OOO to 13,.000 million cubic-feet of water 

are pour ed into Tulsequah Vall ey . During this d umping period the broad 

flood plain of Tulsequah River is inundated by a catastrophic flood that fills 

the entire valley with rushing silt-laden water . Old water courses are 

plugge d by gravel bars and new channels carved in the shifting surface of the 

flood plain which, during the few days of flood, may be altered almost beyond 

r ecognition . As the lake empties and the buoyant support of the water is 
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lost, the edge of the ic e dam collapses into a chaotic pil e of broken ic e , and 

finally the dry lake bed is left strewn with stranded icebe r gs , some over 

100 feet hi gh (Fig. 5). 

The cycle of filling and dumping has occurred annually sine 1942 

and periodic a lly for at least the p ast 60 years . According to a theory 

advanced by Thorar insson (193 9) the drainage frequency of self-dumping lakes 

is determined by their rat e of filling. When the dept h of water reaches nine-· 

tenths the h e ight of its ic e barrier, the barrier is flo ate d sufficiently to allow 

water to escape b eneath it, Onc e flow is started the opening is rapidly 

enlarged by melting (Ma rcus, 196 0). 

The periodic outbursts of wate r from Tulsequah Lake assumed 

great economic significance during the operation of the Polaris Taku, Big 

Bull and Tulsequah Chief mines. At the height of the flood s nearly all the 

flat land in Tulsequah Valley, including much of the townsite at Polar is Taku 

is covered with glacial water. Roads linking the townsite and mill on the west 

side of Tulsequah River with the Big Bull and Tulsequah Chief mines on the 

east side were lar ge ly d estroyed by each flood, and br id ges across the 

braide d channels of the Tulsequah River were washed away or buried in gravel , 

or were left as useless r e lic s spanning abandoned channe ls on the rebuilt 

flood plain. 

The second self-dumping l ake is dammed by a small t ongue of 

ice that occ upies a west -flow ing tributary in the h eadwaters of Sutlahine River. 

The glacier ente rs the valley ne;:;_rly at right angl es , then spreads laterally, 

s ending a long tonuge of ice down the valley, and a short distribu t ary arm, 

against w hich the l ake is impound ed , up the valley . The l ake is slight l y 

more than l / 2 mile long and l / 4 mile wide , and has an estimated d epth of 

about 80 feet. During the dumping p eriod the wate r flows for 2 miles under 

the ice, and discharges through a cave rnous archway that rema ins perpetually 

open at the toe of the glacier . 
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In 1959 the lake drained during the period August 1 7 to August 1 9, 

and in 1960 it drained completely during the night of August 2. Although the 

lake is relatively small it di scharges very rapidly and could pose a hazard 

to anyone working or camping in the upper part of Sutlahine Valle y. 

Glaciation 

In the northwestern corner of Tulsequah map-area, evidence of 

Pleistocene glaciation is preserved on the upland surfaces of the Stikine 

Plateau . Grooves, striae, and trains of erratic boulders are found over the 

entir e plateau within the map-area, including the highest peaks of the 

Menatatuline Range. North of Inklin River, coarse glacial grooves trend 

west-southwesterly and peridotite erratics derived from the Menatatuline 

Range have been found as far west as Chakluk Mountain. Farther south near 

Tatsamenie Lake the direction of ice moveme nt was north-northwesterly 

(Fig. 3), swinging around to west near King Salmon Lake. Boulders from a 

distinctive quartz monzonite body at the north end of Tatsamenie Lake occur 

as erratics on the ridges to the northwest. All of this evidence indicates that 

the ice converged on Taku Valley from the northeast and southeast , and 

flowed southwe sterly through Taku Valley to the sea. 

The southwestward flow of ice through Taku Valley suggested by 

the foregoing observations contradicts Kerr's conclusion that ice from the 

_central Coast Range flowe d northeasterly up Taku Valley_(Kerr , 1948). The 

northeasterly direction of flow is bas e d mainly on the pr esence of crystalline 

erratics in the mountains along upper Taku Valley . There can be little 

doubt , as Kerr points out, that these boulders originated in the Coast 

Crystalline Belt. However , the w riter b e lieves that they came from the 

high ranges northwest on southeast of Taku Valley. The ice that entered 

Tulsequah map-area from the north is the extens ion of at leas t two 
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converging ice-streams d escribed by Aitken (1 959) in Atlin area . One of 

them arose in the Coast Mountains west of Atlin Lake and flowed first east-

ward off the flank of the Coast Mountains, and t h en southward into the Ta-ku 

trench. The second i ce stream entered Tulsequah map - area from the north-

east. It is an extension of the southern branch of Aitken ' s "main ice stream" 

which must have arisen far to the east , probably within the Cas siar Mountains. 

The ice that moved northwesterly into Taku Valley probably had its ori gin in 

the Coast Mountains south of Taku River . It is beli eved to h ave been fed by 

many tributaries_ that flowe d off the eastern edge of the Coast Mountains and 

converged into a great northerly flowing ice stream. Either of the ice streams 

that aros e in the Coast Mountains could have carried crystalline erratics into 

the upper part of Taku Valley. 

In the Coast Mountains only the gross features of the P l e is tocene 

glaciation are preserved. The typical U-shape d valleys with their over-

steepened walls , truncated spurs, and hanging tributary valleys owe much of 

their present form to the Pliestocene glaciation. The uplands, however , have 

b een sculptured by recent Alpine glaciers and all traces of earlier glaciation 

have b een r emoved. The valleys , too , have been greatly modified by ic e that 

remained in the Coast Mountains long aft e r the Cordilleran ice - sheet had 

r etreated . There is evidence here, as in othe r parts of the northe rn 

Cordiller a , that rec ession of the Coast Mountains ice was followed by a long 

interval of warm climate, during which alpine glaciers r eceded beyond their 

present position and may have disappeared entirel y . Fragments of large 

lo gs are found under the receding glaciers at the h ead of Sutlahine and Samotua 

Rivers. Both of these glaciers are now entirely above timber line and the 

pres ence of the logs sugge s ts that their valleys we r e once occ upied by mature 

forests. The warm p e riod, during w hich the forest thrived, must have b een 

followed, in relat ively recent time, by a cooler climate accompanied by 
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rejuvenation and advance of a lpine glaciers in the Coast Mountains. In . 
southea~tern Alaska this local gl aciation, called the "Little Ice Age" b y 

Matthes (1942) reached a maximum at about t h e middle of the nineteenth 

century. 

Since then the gradual retreat of glaciers in the Coast Mountains 

has b een interrupted by periodic l esser advances , each represented by a 

small inner moraine. Many of the alpine and valley glaciers of northern 

British Columbia have built two prominent terminal moraines, the outer built 

during maxi1num advance and the inner built during a later advance that 

brought the ice almost to its maximum position. In the narrow valleys of the 

Boundary Ranges most of the outer moraines have been eroded or buried by 

outwash. The few that remain are covered w ith vegetation and their d istance . 

from the ice is extremely variable , d epending on the size and elevation of 

the glacier. The inner moraines have little or no vegetation and are continuous 

with the present trim lines that surround all the glaciers in the area (Fig. 6). 

Recession of this ice from the inner moraine has been extremely rapid and 

appears to be continuing at a steady rate. A comparison of the 1928 maps 

(Kerr, 1958) and printed maps based on the 1 948 air photographs 'shows 

considerable wastage of the glaciers . The most extreme example is 

Sittakanay Glacier which in this 20 year period receded over 2 miles. The 

tributary glacier that joined Sittakanay on the southwest in 1928 was separated 

·and had receded 1 1/2 miles from Sittakanay Valley by 1948. These are 

extr eme examples but all the gla'.ciers in the area show a. marked decrease 

in size during this period. By comparing the extent of valley glaciers in 1960 

with that shown on the 1 948 air photographs it is apparent that recession is 

continuing at a rapid rat e. Many of the valley glaciers have retreat e d 1 /4 to 

1 /2 mile since the air photographs wer e taken . In the same period ablation 

on the high ice fields has revealed many large nunataks that were covered in 

1948 and h e nce do not appe ar on the m a p. 
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GENERAL GEOLOGY 

The l ayered rocks of Tulsequah map-area fall into two broad 

divi sions separate d by a major unconformity below the Upper Triassic • . The 

lowe r division includes strata of known Permian and Middle Triassic age as 

well as great thicknesses of older strata w hose age is unknown . All of these 

rocks are intense l y fold e d and regionally metamorphosed. They vary from 

p hyllite and greens tone in the east to amphibolite gneiss in the west . The 

princ ipa l areas of these older rocks are the Atlin Horst (Wheeler , 1959) and 

the Stikine Arch (Fig . 7). The name Stikine Arch is proposed for the great 

salient of older l ayered rocks and intrusions that projects northeaster l y from 

the Coast Crystalline Belt to Stikine Rive r and beyond. The Atlin Horst is a 

lar ge wedge - shaped block of older rocks bounded by faults associate d in many 

places with ultrabasic intrusions . 

Tuls equah map-area includes the southern edge of the Atlin Horst , 

which crosses the northeaste rn corner of the map-area , and the northern 

ed ge of the S tikine Arch whe re it curves sharply eastward away from the 

Cordilleran trend . Between these two positive e l ements of old e r rocks are 

M esozoic sedimentary and vo l canic rocks that comprise the second, younger , 

division of map - units . These rocks have not been regionally metamorphosed 

nor are they as intensely folded as are the older group of rocks. The sedi­

m entary rocks of this div ision show marked facies changes from offshore 

types in the northeast to near - shore types toward the southwest w h e re they 

o verl ap the older , more highly folded rocks of the Stikine Arch . 

Most of the western part of the map - area is underlain by granitic 

r ocks of the Coast Crystalline Belt. These vary in composition from pyroxene 

d iorite to leucogranite and exhibit a long complex history of emplacement , 

extending from earl y Mesozoic to Tertiary time . The youngest intrusions 

ar e genetically related to early Tertiary volcanic rocks of the Sloko Group. 
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TABLE OF FORMATIONS 

Sedimentary and Volcanic Rovks 

Formation 
(thickness in Lithology 

feet) 
-

Map-unit 19 Alluvium, felsenmere , glacial outwash, 
till and alpine moraine; (19a) landslide 

Map-unit 18 Bas a lt, olivine basalt and related 
Level Mountain pyroclastic rocks ; in part younger than 
Gr oup (1, 500 '+) some of 11 

Conformable contact 

Map-unit 1 7 Trachyte and rhyolit e flows , pyroclastic 
Heart Peaks · rocks and related intrusions 
Formation 

Unconformity 

Map-unit 14 
Sloko Group 
(4 , 000 1±) 

Light-colour ed rhyolit e , dacite, and 
trachyte flo ws , pyroclastic rocks and 
derived sediments 

Unconformity 

Map-unit 11 Granite -boulder conglomerate , chert 

~-

·--

Takwahoni Fm. pebble conglomerate, greywacke, quartzose 
(11, 000 1 } sandstone , siltstone , and shale 

Facies Boundary 

Map - unit 10 Interbedded greywacke, graded siltstone 
Inklin Fm. and silty sandstone; pebbly mudstone , 
(10, 000 1) limestone pebble conglomerate and minor 

limestone 

Disconformity (local conformity ? local unconformity) 

Map-unit 9 Limestone ; minor sandstone , ar gillite 
Sinwa Fm. and chert 
(2, 000 1±) . 

Disconformity ? 

Map-unit 7 Andesite and basalt flows, pillow l ava , 
Stuhini Group volcanic breccia and agglomerate, lapilli 
Undivided tuff, volcanic sandstone, greywacke and 
(12, 000 1 ) siltstone 

Facies Boundary (local disconformity , local unconformity) 

Map-unit 8 Thick-bedde d, d a rk - colour e d greywacke, 
King S a lmon conglomerate , mudstone , silts tone and 
Fm. sha l e ; minor ande sitic lava, volcanic br e cci, 
(4 , 000') tu ff, limest one and limy shale 
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Unconformity 

Mesozoic Trias sic Map-unit 4 Fine - grained elastic sediments and inter -

and and (8, 600 1+) calated volcanic rocks, mainly altered to 

Palaeozoic Older phyllite and greenstone ; chert, j asper 
greywacke and minor lime stone 

-
Conformabl e contact 

Permian M ap - unit 3 Limestone , dolomitic limes tone ; minor 
(2, 500') chert , argillite and sandy limestone 

M etamorphic Rocks 

M ap - unit A Diorite gneiss , amphibolite , Megmatite 
M esozoic ---

and Re l ation to A unknown: unconformably below Stuhini Gro up {7) 
Palaeozoic 

Map-unit 5 Quartz - albite-amphibole gneiss ; quart z -
biotite schist; garnetife rous schist ; au gen-
gneiss and tremolite marl be 

In part gradational with map-units 3 and 4 

Plutonic Rocks 

Coast Plutonic Rocks 

M esozoic Cretac eous and Map-unit 16 Medium - to coarse - grained , pink, 
a nd Early Tertiary Younger Quartz biotite -hornblende quartz monzonite 

Palaeozoic Monzonite 

Int rusive Contact 

Pre Upper Map - unit 13 Granodiorite , quartz; minor diori te 
Cretaceous Central l eucogranite , migmatite and 

Plutonic agmatite 
Complex --

Relation to 13 unknown, intruded by 16 

Lower or Map - unit 16 Fine - to medium - grained , strongly 
Middle foliated diorite , quartz diorite and 
Trias sic minor granodiorite 
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Minor Intrusions 

- -
Cretaceous and 

Map-unit 15 
Early Tertiary 

Felsite and quart z -feldspar porphyry 

Mesozoic R e l ation to 6 unknown 

and ---
C eno zoic P ost Middle Hornblende - biotite granodiorite; biotite -

Juras sic 
Map - unit 1 2 

h ornblende quartz diorite; hornblende 
d iorite ; augite diorite 

Ultrahasic and Basic Rocks 

Permian Map-unit 2 F ine - to medium- grained gabbro and 
p yroxene diorite 

P a l aeozoic 
Intr usive Contact 

M ap - unit 1 Peridotite , serpentinite , gabbro and 
p yroxene diorite 

-----
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All of the foregoing rocks are overlain unconformably by flat­

lying late Tertiary and Pleistocene basalt. . 

METAMORPHIC ROCKS 

Map-uni.t 5 

Map-unit 5, comprising regionally metamorphosed sedimentary 

and volcanic rocks, is confine d to the we.stern part of the map-area. It is 

equivalent in part to rocks of the Yukon Group in Atlin area to the north 

(Aitken, 1959) and in part to less highly metamorphosed strata of map-unit 4. 

Contacts with the latter unit are gradational, reflecting the gradual increase 

in m e tamorphic grade from east to west. On the map the eastern contact of 

map-unit 5 r epresents the approximate position at which secondary hornbl ende 

and micas appear as n1ajor rock components. This corresponds to the appearance 

of metamorphic layer ing and the disappearance of most primary bedding 

features. 

The pr edominant rocks in the eastern part of this zone are fin e ly 

laminated quartz-feldspar-mica gneiss and micac e ous quartzite, interlayered 

with l esser amounts of fine-grained hornblende-biotite-chlorite-schist, quart z ­

sericite schist, and a few l enses of sheared, bluish grey limestone. · Many of 

the quart zites exhibit a marke d crenulation superimposed on an earlier 

foli ation . 

Farther west the gneisses are coarser , typically with 1/4- to 1/2-

inch l ayers rich in hornbl e nde or biotite alternating w ith light layers of 

granular quartz and feldspar. Augen-shaped porphyroblasts of feldspar are 

common and a large amount of quart z occurs as veins , l enses , and irregular 

p atches throughout the gneiss. H ere and there , very coarse-graine d, black, 

lus trous amphibolite and garnet - bearing quartz - biotite schist form layers from 

a few inches to more than 30 fe et thick. S everal lenses of coarsely crystalline 

limestone , loc a lly with tremolite , occur north of upper Tulsequah glacier . 
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South of the Polaris Taku Mine and in the mountains south of 

Mount Ogden there is an apparent gradati on from gneisses and schists of map-

unit 5 into phyllitic sediments of map-unit 4. Elsewhere the metamorphic 

rocks are i solated by intrusions or fau l ts and their original age cannot be 

established ; however, their exceptionally high silica content and the presence 

of limestone suggests a correlation with the Fermo-Carboniferous chert-

limestone succession. 

Only fault contacts were obs erved between map-unit 5 and Mesozoic 

sedimentary and volcanic rocks, but metamorphic fragments are found in 

·upper Triassic , Stuhini, conglomerate near Sittakanay Glacier. The presenc e 

of these fragments plus the much more intense folding of map-unit 5 as 

compa r ed w ith Upper Triassic strata in the same area suggest that the two are 

separated by an unconformity. Moreover, the rocks of map-unit 5 must have 

been metamorphosed and intense ly d eformed before the Upper Triassic rocks 

were depo sited . 

Map-unit A 

The rocks of thi s map-unit are characterized by an abundance of 

hornblende and accessory magnetite. Amphibolite, hornblendite, diorite-

gneiss, and migmatite are the principal rock types . Unlike the r egionally 

metamorphosed rocks of map-unit 5, this map-unit occurs as isolated patches 

of intensely dioritized sedimentary and volcanic rocks, usually associated 

with intrusive diorite. 

The body on Sutlahine River is mainly a diorite-migmatite, 

comprising an intima te mixtu re of contorte d hornbl e nd e - plagioclase - gneiss 

and crude l y foliated horn blende diorite . The textur e is extr emely variable , 

changing within a few feet from fin e -graine d diorite to coarse amphibolite 

with hornblende crystals up to 3 inche s lon g , and irregular p a tches and 

random s t rin ge rs of e p i dote . 
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T he o ccurrences near Tatsamenie Lake include a higher 

p roportion of massive coarse - grained hornblendite and amphibolite . These 

rocks contain from 5 to 20 per cent accessory mangetite - sufficient to cause 

a ppreciabl e deflections of the compas!" in that area. Magnetite in the form 

o f black sand has been concentrated by streams draining the area and 

d e p os i ted in deltas and bars a l ong the northwest shore of Tatsamenie Lake . 

L ayered Rocks 

Permian (Map -unit 3) 

R ocks o f known Permian age are exposed in the Atlin Horst 

(F i g . 7) and in a series of northerly trending anticlines south and east ·o f 

T atsamenie Lake. Lithol ogically similar but unfossiliferous rocks near 

M ount Ogden and at the head of Sheslay River are also included . 

T h e Permian i s represente d principally by a succession of lime ­

s t one beds , i nterbedd e d l ocally with chert , shale , and sandstone members . 

The limestone is usually fine - grained and medium grey in colour , except 

n ea r grani te contacts whe-re it has been re-crystallized to a white m edium ­

g rained marbl e . Most exposures are completely massive and , wher·e beds 

can be distin'guished, they are thick with poorly define d b e dding planes . 

Many are of elastic or bioclastic origin w ith abundant crinoid and shell d ebris . 

T h e best exposures are in the northwest corner of Tulsequah map ­

a rea where fine - grained , thick-bedded limestone outcrops in a broad west ­

n orthwest trending belt parallel with the southern edge of the Atlin Horst. 

This belt is an extension of the "major limestone unit" mapped as part of 

the Cache Creek Group in Atlin map-area to the north (Aitken, 195 9) . It 

o ccupies the core of a greatly attenuated antiform that plunges gently towards 

t he southeast and is overturned slightly toward the s outhwe st. The bas e of 
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t h e limestone is not exposed, but a partial section measured on the ridge 

south of Victoria Lake gives a minimum thickness of 2 , 500 feet (Appendix I , 

S ection 1). We ll preserved specimens of the l ate Permian fusilinid Yabeina 

are abundant in the upper 200 to 300 feet of the section . This suggests that 

t h e top of the Permian section coincides approximatel y with the top of the 

limestone , and that the overl y ing chert and slate o f map - unit 4a are of post -

P e r main age . 

The P ermain .is a l so well exposed in the cores of several northerly 

trend ing anticlines east and south of Tatsamenie L ake (F i g . 8). Each of these 

exposures is believed to represent the same Permian beds repeated by folding . 

The limestone is more intensel y deformed and more coarsely crystalline than 

that to the north, but poorl y preserved fusilinids and corals are widespread . 

These confirm the Permian age of the rock, although the fauna is distorted 

a n d too h ighl y s i lic i fied to permit precise identification of species . No foss il s 

we r e found in the l imestone exposure near the head of Sittakanay River or in 

the exposure on S heslay River near the southeastern corner of the map - area . 

These have been as signed to the Permian on the basis of their great thickness 

and li tho l ogical similarity to kno\.vn Permian. 

The P ermian l imestone in a ll parts of Tulsequah map - ar~a is 

o verl ain conformably by thin - bedded chert , siliceous argillite , slate , and 

p hyll ite of map - unit 4 . 

Tr iassic and Older 

(Map - unit 4) 

T r iassic and older rocks (map - unit 4) underlie large areas within 

the Atlin Horst and the Stikine Arch and smaller areas within the Coast 

Crystalline Belt (Fig . 7) . The map-unit consists mainly of fine - grained, 

d ark elastic sedimentary rocks and intercal ated volcanic rocks . They have 
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b een intensely folded and sheared with the consequent d evelopment of sl.aty 

cleavage and foliation . Sufficient fine - grained , secondary mica has formed 

i n most of the sedimentary rocks to give them a platy, phyllitic texture and 

l ustrous sheen. The volcanic rocks have been largely converted t9 greenstone 

· .. ~ 
a nd chlorite-amphibolite schist. Despite this widespread alteration many 

p rimary bedding and textural features are preserved. 

One of the l east deformed sections (Appendix I, Section 2) occurs 

in the northeastern part of the map-area , within the southern part of the Atlin 

H orst. TherE; the pre-Upper Triassic rocks can be divided into three litho-

logic units : a l ower chert unit , an intermediate limestone unit , and an upper 

greenstone unit . The chert unit lies with apparent conformity on Permian 

limestone . It comprises at least 4 , OOO feet of thin-bedded, grey fo black che rt 

a nd argillaceous quartzites. A few beds of graded siltstone and intraformational 

conglomerate are interbedded with the chert near the base of the unit and inter-

b e d s of massive greenstone become increasingly abundant near ·the top . Above 

the c h ert are thin but persistent limestone· beds with partings of chert and 

lustrous grey phyllit e . This unit attains a maximum thickness of 10 0 feet but 

var i es greatly - d ue partly to intense deformation_ which has affected it to a 

m uch greater degree than the relativel y competent rocks above and below . In 

s ome places the limestone is sheared out entirely while at others it occurs 

on l y as isolated , lenticular boudins . The limestone unit is overlain by at least 

4 , 50 0 feet of greenstone d e rived from lavas and sediments composed of 

. 
v olcanic materials. Primary features are scarce in t he greenstones, most of 

which are massive fine - grained rocks, common! y minute! y fractured and veined 

with epidote stringers . Pillow structures are v isib l e in several outcrops near 

the base of the unit and elongated amygdules are fairly common . On some 

weathere d surfaces the faint outlines of angular and rounded volcanic fragments 
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can b e distinguished from their matrix although fresh surfaces appear 

structure less. Relatively thin chert layers and small isolated pods of lime ­

stone are w idespread w ithin the greenstone unit. 

In the western and southern parts of the map - area , w ithin the 

Stikine Arch, it has not been possible to subdivide the pre- Upper Trias sic 

rocks into litholo gical units such as those mapped north of the Nahlin Fault. 

This is due partly to the greater structural complexity of these areas, but 

also to facies changes, p articularly to the increasing proportion of thick 

sedimentary members inte r cal ated with the greenstone in the upper part of 

the succession. The similarity of these s~dimentary rocks to t ho se in the 

lower p art of the s ection makes it difficult to determine the stratigraphic 

pos.ition of p a r tial sections isolated by faults and intrusions. This is further 

·complicate d by increasing metamorphism in the western part of the a r ea 

where some of t h e rocks assigned to thi s map-unit may actually be olde r than 

the Permian limestone . 

A relatively und eformed section is exposed south of Tatsameni e 

Lake where fossiliferous Permian lime stone is overlain by approximate! y 

2, OOO feet of li ght green, .buff - weathering siliceous phyllite inter layere d with 

calcar eous and dolomitic phyllite, chert and a fe w thin beds o f dolomite . Thi s 

sequence is overlain by s everal thousand feet of medium to d ark green quart zite 

and chloritic phyllite, some of which is derived from volcani c rocks. 

The exposures farther south, near the headw~ters of S amotua 

Rive r are believed to be still higher in the sequence . There the sections 

expos e a thick, monotonous succ ess ion of dark greenish grey rusty­

weathering sedimentary rocks w ith only minor volcanic components . Most 

ar e phyllitic or sub-phyllitic silts tone and fine - grained greywacke whic h form 

flaggy outcrops w i th thin distinct bedding. Fine lamellar banding, commonly 

showing grading or crossbedding is visible in many beds and a few contain 

p ebbles and cobbles of volcanic rock. 
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The absence of fossils and persistent horizon markers makes 

correlation of the pre-Upper Triassic rocks impossible except in very broad 

terms. The stratigr aphic limits of the unit are defined by the under lyin g, 

massive Permian limestone and the overlying unconformity with the Upper 

Trias sic rocks. North of the Nahlin Fault, the rocks of this map-unit trend 

northwester l y into Atlin area where they have been mapped together w ith the 

underlying Permian limestone as part of the Cache Creek group (Aitken, 1959). 

In Chutine and Telegraph Creek map-areas to the south (Souther, 1959), 

similar fine-grained siliceous sediments conformably overlying the Permian 

limestone contain the Middle Triassic pelecypod, Daonella, As noted under 

Permian (map-unit 3) of this section, the underlying limestone in both Atlin 

and Tulse quah areas contains the fusilinid, Yabeina, which is of uppermost 

Permian age. On the basis of this it appears that the rocks considered here 

may include very late Permian strata but that they are mainly of Lower or 

Middle Trias sic age. 

Upper Trias sic 

The Upper Triassic rocks of Taku River area were subdivided 

by Kerr (1948) into the King Salmon Group of elastic sedimentary rocks, the 

Stuhini Group composed mainly of volcanic rocks, and the Honakta Formation 

of mainly lime stone. The King Salmon and Stuhini Groups together form a 

. thick, extremely variabl e succession of eugeosynclinal sedimentary and 

volcani c rocks. The sedimentary units are mainly dark, poorly sorted rocks 

compos ed of detritis eroded from an adjacent volcanic terrain , commonly 

mixed with ash and coarse pyroclastic debris erupted directly into the basin 

of depositi on . The y exhibit rapid lateral changes in thickness and litholo gy, 

the purely sedimentary b eds interdigitating wit h thick local piles of volcanic 

flows and pyroclastic rocks. Local unconformities are comn1on and attest 
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to the extremely active tectonic conditions under which these rocks were laid 

down . ·Under such conditions even thick stra~igraphic units may be rapidly 

d eposited and have very limited lateral extent . Lithological correlations 

ar e possible onl y in a general way, and usually for only short distances.' 

A long Taku River , Kerr was able to d istinguish King Salmon 

fr om S tuhini strata onl y in the central part of his area. In t h e weste r n part 

n o such distinction was possible and there all the Upper Triassic strata were 

m a p ped as Stuhini . T he writer ' s work suggests that the elastic sedimentary 

rocks of Kerr ' s King Sal mon Group ar'e restricted to a northwesterly trending 

b e lt a l ong the ea.stern s ide of the Coast Mountains and that they wedge out 

toward the west. Within the C oast Mountains, r o cks of King Salmon age are 

m ainl y volcanic and cannot be distinguished from overlying rocks that Kerr 

h as as.signed to t h e S tuhini Group . Thus the thick, predominantly volcanic 

s uccession o f Uppe r Tr i assic rocks in the western part of the map - area 

i ncludes strata equivalent in age to both Kerr ' s K ing Salmon and Stuhini Groups 

fa rther east (Fig . 9). Simil ar difficulty is experienced in attempting t o 

di s tinguish between King Salmon and Stuhini strata in the extreme eastern 

p a r t of the map - area . There , the increased content of elasti c sediments and 

correspondi ng decrease in the amount of flow rocks within the upper part of 

the Stuhini make it similar in appearance · to the underlying King Salmon 

s e quence . It is not practical , therefore , to consider the King Salmon and 

S tu h in i as distinct rock groups of equal status . 

In this r eport the d e finition of the Stuhini Group is extended to 

i nclude all the Upper Triassic volcanic and sedimentary rocks that lie above 

t he mid - Triassic unconformity and below the Sinwa limestone . Within this 

g r oup the King Salmon Formation comprises a locally rpappable assemblage 

o f elastic s edimentary rocks that form an elongate wedge along the eastern 

fl ank of the Coast Mountains. 
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The name Honakta Formation has b een dropped a nd all of the 

Upper Trias sic (Norian) limestone included· as part of the Sinwa Formation. 

Stuhini Group (Map-units ? and 8) 

The Stuhini Group occupies a broad, gently curving b elt that 

extends from the east-central part of the m ap-area to nearly the northwestern 

corner , conforming approximately to the northwestern margin of the Stikine 

Arch. Three smaller areas of volcanic rock a long the southern margin of the 

Atlin Horst are also mapped as Stuhini on the basis of their lithological 

similarity to Stuhini volcanic rocks in the central part of the map-area . The 

b elt is cut off a few miles west of Taku River by a system of north-trending 

faults that bring the Stuhini strata into contact with pre- Upper Triassic rocks 

of map-unit 2 and metamorphic rocks of map-unit 5. East of Tulsequah the 

b elt of Stuhini rocks can be traced across the southern half of Dease Lake 

area where it becomes broader and turns in a· southe rly direction around the 

eastern margin of the Stikine Arch (Southe r and Armstrong, 1966). 

Within the belt underlain by rocks of the Stuhini Group, t w o 

assemblages of volcanic and d erived sedimentary rocks can be recognized, 

each apparently r e lated to a separate broad locus of volcanism. The first 

of these is in the southwestern part of the belt, near Sittakany Mountain, and 

is charac terized by a predominance of andesitic rocks. The second assemblage 

is in the south-centr a l part of th~ belt, near Trapper Lake, where the Stuhini 

volcanic rocks are typically basaltic. The boundary between the two cannot 

be precisely defined, In a general way it corresponds to Sutlahine Valley, 

but there is considerable overlap of both flow s and elastic rocks from the t wo 

r egions , and many rock types are common to both. In addition to the 

compositional difference between the southwestern and south-central volcanic 
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as semblages , each assemblage exhibits a fac i es change from predominant 

flows and pyroclastic rocks on the southwest to a mixture of volcanic and 

d er i ved s edimenta r y rocks toward the northeast. 

The southwestern assemblage i s we ll exposed a lon g Taku Valley 

where the Stuhini Group was first describ e d by Kerr (194 8). The base of the 

group was ob se r ve d only in the most westerly exposures , along Sittakany 

V a lley, where a basal conglome r ate rests unconformably on contorted phyllite 

and quartzit e of map-unit 4. Pebbles and boulders in the conglomerate are 

mainly volcanic but occasional clasts of gneiss , qua r tzite , che rt, and , at 

one loc a lity , a few well-rounded p ebbl es of granodiorite , indic ate that meta­

morphic rocks like those of map - unit 5 and also an early phase of the Coast 

plutonic rocks, were exposed to erosion during Stuhini t i me . 

The bas a l conglomerate is overlain by a succession, at l east 

12, OOO feet thick, of andesitic flows a nd pyroclastic rocks interlaye r e d with 

coarse breccia , volcanic conglome rate , and l esser amounts of greywacke 

and siltstone . The andes i tes , both in flows and breccia-fragments , are 

predominantly dark gre en in the l ower part of the section whe reas those rn 

the middle and upper part of the group are lighte r green or purple . Most 

ar e fin e - grained to aphanitic rocks w ith numerous w hite fe l dspar phe'nocrysts , 

usu a lly l ess than 1 millimetre across but locally as lar ge as 1 centimetre . 

D ark minerals are r e l ative ly scarce and a lmost wholly replac e d by chlorite . 

Breccias and volcanic sandstones derive d from the erosion of adjacent volc anic 

land masses are difficult to distinguish from pyroclastic rocks deposited 

dir ectly from volcanic vents . Flow breccias in which both fragments and 

matrix are of the same composition are common in the we s te rn part of the 

area , particularly in the lowe r half of the section , but scoriaceous or 

amygdaloida l rocks that might indicate a :iearby source are notably absent . 

True tuffs are , likewise , difficult to ident ify. M any of the fin e - grained elastic 
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rocks in the lower part of the group are extremely massive, with uniform 

grain size and poorly defined layering. They undoubtedly contain some 

airborne ash but the interb e dded coarser fractions usually have rounded 

pebbles and cobbles indicating the presence of water-transported materials . 

Well-bedded sedimentary rocks are confined to the lower and uppe r part of 

the Stuhini succession. The former are restricted to the central and northern 

p art of the outcrop belt where they are assigned to the King Salmon Formation. 

Sedimentary rocks in the upper part of the Stuhini Group are best d evelope d 

along the northern margin of the main belt underlain by Stuhini rocks. There, 

conglomerates and breccias composed of green and purple andesite fragm ent s 

are interbedded with banded volcanic sandstone , _graded siltstone , and 

occasional lenses of impure limestone. 

The assemblage of Stuhini rocks in the central and eastern part of 

the map-area differs from that farther northwe st, not only in the average 

co:r;nposition of the lavas but also in the environment of deposition. Whereas 

the rocks of the northwestern assemblages appear to b e mainly subaerial 

flows, pyroclastic rocks, and their sedimentary drivatives, those of the 

southeastern assemblage are entirely of submarine origin. Pillow lavas, 

breccias and agglomerates of dark grey to black basaH or basaltic andesite 

are the principal rock types . The pillow l avas are best de veloped in south­

central exposures, whe re the volume of flows greatly exceeds that of 

interlayered elastic and pyroclastic rocks. One section at Trappe r Lake 
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exposes over 4 , OOO feet of pillow l avas w i thout any interlayered elastic 

rocks. Where fragmental rocks are associated w i th the pillow l avas they 

like the lavas , reflect a submar ine origin. One type cons i sts of block 

brecc i a with many wedge - shaped and r ectangular chunks of broken pillows 

and a few complete pillows suspe nd e d in a mass of un sorted volcanic d e br is , 

These ro cks are believe d to b e the result of s lides on the overstee p ene d slop e s 

of submar ine volcanoes . Anothe r comrnon fragmental rock , par t icul a rly near 

the top of the section , comprises well-sorte d, commonly graded, breccias 

and micro-breccias in which angul ar fragments of amygdal oidal l ava are 

enclos ed in a calcareous cement. Simil ar rocks in t h e Upper Triassic o f 

Vanc ouver Island were describe d by Hoadley (1953) , where they are believed 

to b e the r esult of pyroclastic material falling i nto accumulations of limy 

m ud on the sea floor . 

The pillow l avas inte rdi gitate with andesitic breccias and fl ows 

northwest of Trappe r Lake . Though much thinner , the y have be e n recognized 

as far northwest as Sittakanay Mountain whe re they occupy a few hundred 

feet near the base of the section . Northeast of Trapper Lake the yroportion 

of elastic a nd pyroclastic rocks increases at the expense of the flow s, 

although we ll-formed pillows occur as far north as the junction of Tatsatua 

Creek and She slay River . The inter bedded elastic rocks of this eastern 

faci es , unlike those to the northwest, h ave an abundance of amygdaloidal 
"----. 

fr agments , Brecc i a and breccia.- conglomer.ate w ith dark green , grey and 

black clasts in a dark grey to brown matrix form s eve ral thousand feet of 

s trata a l ong the eastern margin of the belt under l ain by Stuhini rocks , 

They are interbedded with brown to dark grey finer - grained tuffs , volcanic 

s andstones , and grade d siltstones that are similar to the well - layered rocks 

of the King S almon Formation . 
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The three small areas of Stuhini Group that lie along the southern 

margin of the Atlin Horst consist almost enti!ely of pillow lavas similar to 

those in the Trapper Lake section. Contacts with the overlying Inklin. 

Formation are poorly exposed. Also, during folding of the Inklin rocks the 

great difference in competency between the massive lavas and the relatively 

thin-bedded Inklin strata resulted in considerable shearing and brecciation 

of the contact. 

. King Salmon Formation, (Map-unit 8) 

The .King Salmon Formation comprises a locally mappable succession 

of well-bedded elastic sediments within the Upper Triassic Stuhini Group. It 

is confined to the central and northwestern parts of the belt underlain by 

Stuhini rocks (Fi g . 9). The bas e of the King Salmon Formation was not 

observed at any place in the map-area, but good partial sections are exposed 

along Taku River in the cores of several northwesterly trending anticlines . 

These folds plunge to the northwes t and southeast and the King Salmon beds 

disappear under younger strata a few miles from Taku Valley. The most 

northerly of the anticlines can be traced southeasterly to Sutlahine River where 

a reversal in plunge again bring King Salmon beds to the surface in the core 

of the fold. A third area of the King Salmon Formation occurs in a fault 

slice on the mountain northwe st of King Salmon Lake. 

The northern section on Taku River and the section southeast 
..____ 

of Sutlahine River (Appendix I, Section 3) each expose about 4, OOO feet of 

b eds and the sequence of rocks is similar in both places. The lower part 

consis ts of andesitic l avas interlaye r e d w ith tuff, volcanic sandstone, 

coarse breccia-conglomerate and agglomerate . The lavas are dark green 

to black, usually porphyritic and, in the Taku River section, a few have 

pillow structures. The breccias and conglomerates consist almost wholly 
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of volcanic materials similar in colour and texture to the interbedded lavas • 

. 
Thin-b e dded , dark green to grey tuffs and poorly sorted v olcanic sandstone s 

and grits occur throughout the section but become more abundant in the 

u pper part. Also in the upper part of the section, the volc anic sediments 

are interlaye r e d with shale, argillite , and argillaceous quartzite. Some of 

the sha l e contains calcareous nodules and thin l enses of dark grey lime stone . 

In the upper 300 to 400 feet of the section most of the sandstones and fin e 

breccias have a calcareous cement that weathers out to give the rocks a 

rough pitted surface . 

Limy shales in the upper p a rt o f both sections have yielded a 

scant but diagnostic marine fauna (Appendix II) including ,!-Ialobia and Tropites 

which, according to E . T. Tozer of the Ge ologi cal Survey of Canada , designate 

a Karnian (early Upper Triassic) age . 

The section northeast of King Salmon Lake differs from those 

just d escribed in that it has a greater proportion of fine-grained sedimentary 

rocks and no v olcanic flows . About 3, OOO feet of b eds are exposed, the lower 

2, OOO feet consisting almost entirely of thick-bedded greenish grey greywacke, 

volcanic sanstone , and gr it. Toward the top of this interval the bf-!ds become 

thinner and includ e dark and light green , brown-weathering siltstones and 

sandy siltstones with conspicuous grade d bedding and banding . Thin - bedded 

sandy siltstone s, argillace ous quartzite and shal e predominate in the upper 

1, OOO feet and black, calcareous shale with well -pr eserved Halobia and 
---

Tropites forms the uppermost member of the section . 

As the King Salmon Formation is traced southwe sterly a l ong 

Taku Valley, the thin -bedded s e dim entary un its appear to wedge ou~ by 

interfingering with coarser elas t ic rocks and flows . On Jeanne Mountain 

the upp e r part of the KingSalmon Formation is mainly coarse breccia and 

conglomerate interbedded w ith relatively thin v olcanic sandstone and 
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siltsto'ne members . Still farthe r southwest , near Sittakanay Glacier , a few 

thin , widely separated siltstone b ands occur within the Stuhini volcanic 

s equence . One near the middle of the secti on, contains poorly pres erved 

fragme nts of ribbed biva lve s that resemble Halobia . This suggests that the 

King Salmon Formation represents a northeastern, sedimentary facies , 

equi valent in age to the predominantly volcanic l ower part of_ the Stuhini Group 

fa rth er southwest within the Coast Mountain?. 

Sim:;a Formation_, (Map- unit 9) 

The Sinwa Formation, and its equival ents , p r ovides one of the 

m ost useful horizon markers in northwestern British Columbia. It consists 

almost entirel y of grey, usually petrolife rous , white-weathering limestone 

a nd , a l though it varies in thickness from only a few feet to more than 2 , OO O 

fe et , it is extremel y widespread . 

The name S inwa Formation wa s introduced by Kerr (1 948) who 

arp lied it to the thick l imestone band that crosses Taku Valley at Sinw a 

Mountain . At this point the limestone is structurally above the Lower Jurassic 

T akwahone Formation which is , in turn , above a thinner but othe rwise simila r 

limestone that Kerr named the Honakta Formation. Upper Triassic fossils 

were r ecovered by Kerr from the Honakta but his fossil collections from the 

Sinwa prove d to be of no value in d ete rmining its age." In the absence of 

p a l aontological evidence Kerr wa s forc ed to conclude that the two lime stones 
--...... 

were in normal stratigraphic pos.ition abo ve and b e low the Takwahoni Formation . 

T he Sinwa was thus considered to be Jurassic . 

T he writer's work h as r eveal ed a sparse , but we ll - pre!3erved Upper 

T r iassic fauna at many points within the Sinwa Formation (Appendi.x II) . Most 

o f these collections were examined by E.T. To zer of the Geolo gical Survey 

who reporte d that the pr esence of Monotis Subcircularis Gabb and H alor i tes cf. 
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H. americanus prove a Norian (late Upper Triassic) age . Corraline structures 

from the Sinwa Formation were examined by E . W . Bamber of the Geological 

Survey of Canada, who reported that "most of them contain schleractinian 

corals, which means that they are Middle Triass ic or younger" . From this 

it is evident that the Sinwa Formation and the Honakta Formation are of the 

same age. Moreover , the present work indicates that the position of the Sinwa, 

above the Lower Jurassic , Takwahoni Group, is due to a low angle thrust fault 

that is localize d a long the base of the limestone . The name Honakta Formation 

has thus been dropped and both limestones included as part of the Upper Triassic 

Sinwa Formation. 

In Tulsequah area , the Sinwa limestone has served as a relatively 

weak plane , along which extensive thrust faulting, accompanied by intense 

local folding has occurred. The princ ipal fault corresponds closely to the main 

b elt o f limestone , and is referred to here as the King Salmon Thrust fault . 

The direction of movement has been from northeast to southwest , and a small 

kl:j.ppe of Sinwa Formation resting on Lower Jurassic beds east of Trapper 

Lake indicates a minimum displacement of 10 miles . In the allochthonous 

blo ck, w hich represents the northeastern facies , the Sinwa Formcttion attains 

a maximum thickness of 2 , 500 feet . In the autochthonous block to the south­

west its maximum thickness is 600 feet , and its most westerly exposure , on 

Mount Dirom, is l ess than 100 feet thick . This progressive thinning toward 

the southwest appears to be due to onlap of the limestone beds over a relatively 

low landmass in the western part' of the area , The thin , ·southwestern facies · 

of the limestone rests unconformably on rocks of the Stuhini Group and King 

Salmon Formation, however, the base of the thick northeastern fac-ies is 

obscured by faulting and its relation to the older rocks is unknown. 
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The Sinwa Formation can be correlated along trend with Norian 

limestones both east and north of Tulsequah rn.ap-area , Tq the east , in 

D ease Lake area {Gabrielse and Souther , 1962), fossiliferous Upper Triassic 

limestone n e ar the s outh end of D ease Lake is faulted against Triassic volcanic 

rocks b e liev e d to be equivalent to the Stuhini Group. This same relationship is 

found still farthe r to the east in Cry Lake a rea {Gabrielse , 1962). Thin lime­

stone memb e rs of Norian age are found throughout the Stikine area to the 

south (Geological Surve y of Canada Map 9-1957). 

When the band of Sinwa limestone that crosses Tulsequah area is 

projected toward the northwest , b eneath the younger Sloko Group of volcani~s , 

it is found to b e on trend with a thin limes tone band in the southweste rn corner 

of Atlin area that Aitken {1959) mapped Aitken ' s map-unit 5 as Pennsylvanian 

and/or Permian. This age is based on poorly pres erved fossils, mainly corals 

and bryozoa (GSC Cat, No, 22321) that were thought by P. Harker of the 

Geolo gical Surve y of Canada ~o be of Permian or P ennsylvanian age . In this 

report Aitken noted the extreme lithologic a l differences between the rocks 

containing these fossils and Perma in ro cks e ls ewh e r e in Atlin area and said: 

"The palaeontological evidence does not admit the possibility that these rocks 

are younge r than the Cache Creek; therefore , if the two groups are not 

equivalent, them map-units 4 and 5 must be the olde r". Study of the Sinwa 

Formation in Tuls e quah area l ead to an examination of Aitken's fossii 

collections by P, Harker and E . T. Tozer who reported {personal 

communication, 1960) that the CQrals are probably Upper Triassic forms . 

This indicates that Aitken's map-unit 5 of the Atlin map - area is equival ent 

to the Sinwa Formation and of Upper Trias sic rather than Carboniferous age . 



- 33 -

Lower and Middle Jurassic 

Laherge Group (Map-units io and ll) 

The Lowe r and Middle Jurassic rocks of Tuls e quah area fornJ. an 

apparent! y conformable sequence of elastic sedimentary rocks . The y occupy 

a b road synclinorium bounded on the northeast by faults adjacent to the At lin 

H o rst and, on the southwest, by an unconformity that corresponds approximately 

to the gently curving Lower Jurassic strand line on the northeastern side of the 

S tikine Arch . The trough in which these sediments accumulated wa s forme rly 

much wider than the present belt of outcrop, having b een greatly shortene d by 

n orthwesterly trending folds and faults . Much of this shortening has taken 

place along the King Salmon Thrust which brings rocks deposited in the central 

p art of the trough southward over rocks deposited along its southwestern 

mar gin • . Thus the Lowe r Juras sic rocks south of the King Salmon Thrust fault 

r epresent a near-shore facies that is distinct from rocks of the offshore facies 

north of the fault . 

T he abundantly fossiliferous near-shore facies was name d the 

Takwahoni Group by K e rr· {1948) who considered it to be stratigraphically 

b elow the Sinwa limestone , The rocks north of King S a lmon fault and above 

the Sinwa limestone are generally unfossiliferous but, due to their position 

a bove the Sinwa Formation, Kerr considered them to be younger than the 

Takwahoni . H e subdivided them into two conformable groups; a lowe r 

Yonakina Group of Jurassic (?) a:ge and an upper Inklin Group of Lower 

C retac eous (?) age . No basis for this subdivision was found during the 

pre sent work , Kerr's Inklin and Yonakina Groups appear to be equivalent 

strata r epeated by complex folding, and both are physically continuous with 

the Lower Jurassic, Lab erge Group of Atlin and Whitehorse areas. 
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It is apparent that the Inklin, Yonakina, and Takwahoni strata are 

togethe r equivalent to the Laberge Group as defined by Wheeler in Whitehorse 

area (Wheeler , 1961) . As it is desirable to subdivide the Jurassic rocks of · 

Tulse quah area it is proposed that the Takwahoni and Inklin be made formations 

within the Laberge Group. The Takwahoni Formation includes the coarse 

elastic rocks of the near-shore facies and the Inklin Formation includes the 

finer- grained sedime~tary rocks of the offshore facies . Rocks formerly 

assigned to the Yonakina Group are included in the Inklin Formation, and the 

name Yonakina has been dropped. 

InkZin Formation (Map-unit ZOJ • 

Rocks of the Inklin Formation rest with structural conformity on 

the Upper Triassic , Sinwa limestone . . The contact is irregular , and the upper 

part of the Sinwa Formation is fractured , often v ug gy, and d eeply stained with 

h ematite. In many places the upper part of the limestone consists entirely of 

rounded limestone pebbles and cobbles in a matrix of recrystallized secondary 

calcite and h ematite . Similar lime stone -pebble conglomerate with a sandy or 

shal y matrix is interbedded with shale an:l greywacke in the lower part of the 

Inklin section. At two localities , a few p ebbles of granitic and volcanic rock 

were found w ith the limestone in these conglomerates . Thus the Sinwa and 

Inklin rocks appea r to be separate d by a disconformity that reflects a brief, 

probably l ocal , period of uplift and erosion prior to deposition of the Inklin 
........ 

strata. 

The lower 1, OOO to 2, OOO feet of the Inklin Formati on (Appendix I, 

S ection 5) consists mainly of thin- bedded siltstone and shale , inter bedde d with 

less er amount s of subgreywacke and limestone-pebble conglomerate . Many 

of the siltstones and shales in this lowe r unit are calcareous and , unlike those 

higher in the section, commonly contain fragments of coalified wood and 
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othe r plant d ebris. The upper part of the section , over 9, OOO fe et thick, 

compris es a m onotonous succession of thick-b e dded greywacke and subgreywacke 

interbedded with thick s e quenc es of graded siltstone , shal e , and occasional 

re e f-li ke l enses of autoclastic lime stone. Except for the coars e -grained 

greywackes , which form thick structurel e ss beds , the rocks are characterized 

by distinc t li ght and d a rk grey banding (Fi g . 10). Convolute d bedding, slump 

structures , grade d bedding , and intraformati onal conglomerate are present 

throughout ; w h e reas shallow-wate r features, such as ripple marks a r e absent. 

All of these features, as well as the general l ack of fossils in the Inklin 

Formation compar e d to thei r abundance in the contemporaneous Takwahoni 

Formation , suggests a deep water origin. The silt , mud and sand that formed 

the Ink lin s trata were probably transported by turb idity currents that swept 

unconsolidated deltaic and shelf d e po sits into the deep , central part of the 

basin. 

Only on e diagnost i c fossil , a well -pr eserved ammonite (Appendix II} 

identified by H. Frebold of the Geological Survey as Arnioceras, has been found 

in the Inklin Formation of Tulsequah map-ar eao It was collected from talus 

that must h ave originated betwe en 4 00 and 1, 500 feet above the base of the 

formation . According to Frebold it indicates the Sinemurian stage of the Lower 

Jurass i c . 

Takwahoni Formation (Map - unit ll) 

The T akwahoni Formation compris e s a thick assemblage of int e r ­

b edded conglome rates, greywackes , s ilt stones , and shales . The rocks are 

characterized by r apid facies changes , local unconformities , channelling, and 

o ther features associated with deposition in a rapidly subsiding basin near a 

source - area of high relief. Although much of the elastic debris has been 

d erived from a volcanic terrain, primary volcanic rocks are either absent or 

r estricted to the lower few hundred feet of the section . 
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The most compl ete sections (Appendix I , Sections 6 and 7) were 

m easured south of K ing Salmon Lake where over 1 1, OOO feet of Takwahoni 

b e d s are exposed on the northeastern limb of a re l atively open syncline . The 

u pper 6, 500 feet of this section correspond to 7, 500 feet of beds on the south~ 

weste r n limb of t h e same fo l d which is cut off by a granitic intrusion . 

Compar i son of these two sections , whic h can be precisel y corre l ated , i llustrates 

the cha r acterist i c c h ange in facies from c oarse elastic rocks in t h e southwest 

to fine r- graine d rocks i n ~he northeast . The compos i te thi ckness of the three 

p r inc i pal rock types in equival ent beds on opposite limbs of the syncline are 

as follows : 

Con gl omerate 
Gr eywacke 
Silts tone and shale 

Sout hwestern limb 

2, 20 0 feet 
2, 6 00 feet 
1, 700 feet 

N o r t h eastern l imb 

600 feet 
. 3,lOO feet 
3, 800 feet 

Parti a l sections measured by Kerr (1 948) along Taku River exhibit a simil ar 

change fr om predominantly coarse elastic sed iments in the southwestern 

e x posures to finer - grained sedimentary rocks in the northeastern exposures . 

The r e l at i onship between the Takwahoni and t h e unde rlying Triassic 

rocks varies , although in most exposures , a dis conformity or unconformity is 

indicated . In a ll of the s outhwe stern exposures except those on Mount D irom, 

the Sinwa Formation is missing between the Stuhini Group and the Takahoni 

Formation . Although this may be partly due to nondeposition, the presence of 

o ccas i onal limestone clasts in the Takwahoni conglomerate suggests that part 

....... 
o f t he Sinwa was eroded away prior to deposition of the Takwahoni . Southwest 

o f King Salmon Lake the basal member of the Takwahoni is a volcanic breccia 

interbedded with volcanic sands t one, some of which may be tuffaceous . 

F arther northwest, on Mount Lester Jones, Stuhini volcanic rocks are over -

l ain with apparent conformity b y well - bedded Lowe r Jurassic siltstones up 

t o 200 feet thick which have, in turn, been channelled through and displaced 

b y thick w e dges of boulder conglom erate. 
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Conglomerate is confine d to the lower h a lf of the section. 

S outh of King Salmon Lake individua l conglomerate beds (Fig . 11) reach a 

thickness of more than 900 feet , and beds of more than 100 feet are common 

a l ong the full length of the southwestern margin of Takwahoni exposures . 

The cobbles and boulders are well-rounded, the majority being 2 inches to 

1 fo ot in diameter although individual boulde rs up to 3 feet across are not 

u ncommon . Like Lower Jurassic conglomerates , at many points within the 

western Cordillera , those: of Tulsequah area contain the first major influx 

o f granitic debris . Boul ders and cobbles of granodiorite and quartz diorite 

similar to a ll but the most recent phases of the Coast Intrusions form 20 to 

50 p er cent of the clasts . Volcanic rocks , similar to the uncle rlying Trias sic , 

fo rm most of the remaining clasts and a small percentage are derived from 

limestone, greywacke , shale , and meta1norphic rocks. 

The Takwahoni sandstones , like the conglomerates , reflect the 

p resence of granitic rocks in the source-area . Unlike the greywackes and 

volcanic sandstones of the underlying Triassic strata, they contain a relatively 

h igh proportion of quartz and potash feldspar (Fig . 12) . The majority are 

g r eywackes , although subgreywacke , arkos e , and volcanic sandstone are locally 

important . The subgreywacke and volcanic sandstone are mostly medium - to 

coarse - grained , dark grey to black rocks that form massive beds from 1 foot 

t o 30 feet thick . Weathered surfaces are usually brown. and much lighter 

c; oloured than fresh surfac e s . Banding w i th.in the sandstones is either absent 
..___ 

or restricted to broa d , poorly d~fine d bands of differ ent grain si ze . A 

c haracteristic feature of the Takwahoni sandstones is the presence of sphe rical 

nodules in w hich the normal chloritic or argillaceous cement is r eplaced by 

calcareous cement. Solution of the calcite l eaves h emispherical pits from 

4 inches to 1 foot across on t h e weathered surface of many beds. 
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The p e litic rocks of the Takwahoni Formation are mainly silty 

and sandy shales , dark grey to brownish gre y i n colour , w i th thin platy or 

fla ggy b e ddin g . They form monotonous , uniform units from a few feet to 

more than 1, OOO feet thick betwe en massive b eds of greyw acke and congl on1erate . 

Thin b eds and l enticular nodules of black, rusty - weath er ing ironstone are 

interbe dd e d with many of the silty shales and a few thin b e ds o f c a lcareous 

shal e and argillaceous lime stone occur near the top of the s ection. East of 

Trappe r Lake the Bajocian (Middle Juras s i c ) shal es contain occasional b e ds 

of a d ense , r es inous coal from 1 inch to 4 inches thick. 

Rocks of the Takwahon i Formation contain an abundance of we ll-

preserved foss ils (Appendix II), and many collections , mainly ammonites , 

were made during the course o f mapping. These collections we r e studied by 

H. ~re bold of the Geological Surve y of Canada who prepar ed a p a p er (Frebold , 

1964) d escr ibin g the fauna and i ts correlation w ith Jurass ic faunas from other 

areas. H e r eport e d the pr e senc e of the Pliensbachian and Toarcian s tages 

of the Lower Juras sic , and the Middle Bajocian stage of the Middle Jur as sic. 

The Hettangian and S inemurian stages of the Lower Jurass ic we r e not found , 

and the re is no faunal evidence of Lowe r B aj o c i an rocks . Althou gh no major 

unconformity wa s r ecognized. within the Takwahoni Fo rmation it is po"ssible 

that a break in d e position occurred b e tween L ower and Middle Jurassic time . 

Uppe r Cr etaceous and Early Tertiary 

SZoko Group (Map - unit Z4) 

The Sloko Group is confined to a broad northwester l y trending 

b e lt along the eastern flank of the Coast Mountains (F i g . 13) where i t i s 

p res erve d in down - faulted blocks and erosional r emnants on many of the higher 

uplands . The l argest and most norther l y area of Sloko rocks in the map -

area is continuous with the type l ocality at Sloko Lake where the group was 
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fi rst d escribed by Aitken (1959). The pres ent inap also includes in the Sloko 

Group some of the rocks that we re formerly mapp e d as Yonakina Group in 

T aku River area (K e rr , 1 948) . 

The Sloko Group comprises a bright coloured assemblage of 

intermediate to ac i d volcanics and derived sediments that res t with profound 

angular unconforinity on Jurassic and olde r rocks . The great majority are 

pyroc l astic , varying from coarse explosion breccias and agglomerates to 

fin e - grained , delicately banded vitric tuffs and i gnimbrites . D ark purple , 

green, grey and reddish brown andes ites and trachytes alternate with l esser 

amounts of d acite and rhyolite , usually in light e r shades of green and creamy 

w hite . The weathered surface of most of the flow s is deep rusty red or black 

whe r eas the pyroclastic and sedimentary rocks weather to light , chalky shades 

of g"reen, purpl e and brown . 

A n d esite and occasional basalt flows are pres ent in most sections 

b ut they are always subordinate to pyroclastic rocks . Moreove r , many of 

the rocks that appear to be massive vitrophyric flows in the field are se en 

u nder the microscope to be we lded tuffs . Small lithic and crystal frag~ents 

ar e enclosed by flattene d , commonly greatly atter,uated , shards of partly 

d evitrified glass (Fig . 14) which forms the bul k of thes e rocks . Many have 

fine fluidal banding , resembling the flow structu re of acid l avas . In addition 

to cl asts of essential and accessory v olcanic material that form the bulk of 

p yroclas tic fragments , many of the tuffs and breccias co~tain large amounts 

o f a ccidental clasts . On e of the most striking examples is on the north side 

o f Nelles P eak (Fig . 13 , No . 1). The r e gneisses and granitic rocks at the 

b ase of the flat lying v olcanic pile are compl etely shattered to a br ecc ia of 

r andom l y oriented angular blocks in a sparse matrix of comminuted rock 

d ebris and devitrified glass . At the head of Samotua River, breccia consisting 

o f andesite and quartz monzonite fragments in a vo l canic matrix forms thick 
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wedge's adjacent to the bounding fault on the northeast side of the volcanic pil e 

(Fig. 13, · No. 4). Rocks exposed to the northeast of the fault are entirely 

s e dime ntary thus the granitic clasts must h ave originate d in the subvolcanic 

b asement. Similar clast s of quartz monzonite and cryst a l fr agments de rived 

from the n~ are i ncluded in v itric and welded tuffs east of Whiting Lake (Fig. 13, 

No. 3). 

Sedimentary rocks within the Sloko Group consist a lmost entirely 

of angular to suba ngular d ebris d e rive d from adjacent volcanic accumulations . 

Many consist p a rtly or wholly of sha rds, ash, and l apilli, erupted dir ectly 

into small bodies of water , where t h e y h ave settled to form graded sequence s. 

Some vitric tuffs and m any of the tuffaceous sedimentary rocks cont a in coalified 

plant d eb ris , thin co a l s eams , and, in a few places , carbonized logs up to 

10 inches in diameter. 

The thickness of the Sloko Group and the relati ve proportion of 

flows , pyroclastic rocks and sedimentary rocks v ari es considerably from 

place t o place . Over 4 , OOO feet of strata .ar e expos e d near Mount Haney in 

the northern part of t h e map-ar ea, yet only six mile s farther n ortheast the 

entire s ecti on l aps out against an old erosion surface . Furthe r evidence that 

the Sloko rocks we r e d e po s ited on a surface of high loc a l relief is found at 

many plac e s. At Whiting Lake nearly flat - l ying tuffs and brecc i as , resting 

unconformably on s e dimentary and granitic rocks at an e l evation o f 4 , OOO feet , 

ar e cont inuous with we ld e d tuffs and coarse ignimbrites in the valley 3, 500 

feet b e l ow . The lower rocks must have b een d e posited by a glowing avalanche 

that s wept down a slope not too different from the present steep valley wall. 

Most of the Sloko strata are e i ther flat l ying (Fig . 1 5) or gently 

tilt ed, but in a few places dip s of up to 40 degrees were noted . Folds , where 

p resent , have ran dom orientation and appear to have de ve l oped in r esponse 

to block faulting rather than r egional compress ion . Normal faults , on both 
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large and sma ll scale, are the principal structures in the Sloko Group .and 

they frequently form the bounding structure between Sloko and older rocks. 

In many places these faults are either occupied or paralleled by swarms of 

andesite, trachyte, and, less commonly, glass dykes b e lieved to be feeders 

for the Sloko volcanic accumulations. This suggests that the faulting and 

volcanism were at l east partly contempor aneous , and that subsidence of 

graben-like blocks of volcanic rocks h as occurred in response to near-surface 

intrusions . The small circular stock on Mc Gavin Creek, for example , is 

n early surrounded by an accumulation of pyroclastic breccia (Fig . 13, No. 2). 

This, in turn, has b e.en dropped at least 300 feet relative to the enclosing 

Juras sic strata, suggesting a cauldron subsidence . A similar ori gin would 

explain the clos e spatial association and conflicting age relationships between 

the ·sloko volcanic rocks and the felsite and quartz monzonite of map - units 

15 and 16. As noted previously accidental inclusions of quartz monzonit e 

are found in the pyroclastic deposits. At many places , particuarly north and 

west of Whiting Lake , pyroclastic deposifs grade imperceptibly downward into 

homogeneous aphanitic felsite, which, in turn , grades downward into fine-

grained, and finally medium- grained quartz monzonite . North of Whiting 

Lake the complete transition occurs within a vertical distance of less than 

5, OOO fe et. At other places a fine - grained _phase of the quartz monzonite 

appears to cut Sloko pyroclastic rocks. All of these features imply a genetic 

r elationship between the extrusive Sloko and intrusive quartz monzonite . 

Moreover , the Cretaceous or early Tertiary age of the Sloko Group as infe rr ed 

from abundant but poorly pres erved plant remains is in agreement w i th the 

potassium-argon age of 69 m. y. obtained on biotite from the quartz monzonite 

(Leech, et al., 1963, GSC age d eterminati on No. 62 - 7 5). It is probable that 

the Sloko Group is derived from periodic explosive eruptions accompanying 

intrusion of exten sive bodies of quartz monzonite , The intrusion appears to 
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have been accompanied by extensive faulting , block foundering and stopping, 

which in a few instances brought the intrusiv e magma into contact with the 

lower part of the Sloko volcanic accumulation . 

Late Tertiary and (?) Pleistocene 

Heart Peaks Formation (Map-unit l?J 

The brightly coloure d group of pyramid- shaped summits on the 

western flank of Heart Peaks forms a prominent l andmark, visible for many 

miles. The area is und e rlain by rhyolitic and trachytic lavas, tuffs, and 

breccias that weather to bright hues of red, yellow, and orange. All of the 

rocks have a closely spaced random fractur e system, with the result that 

most slopes are covered with a thick mantle of felsenmeer and talus . Several 

active rock glaciers have also de velop e d on the slopes and pushed their way 

well doWn into the fringing forest. 

The fresh lavas have a light grey to purplish grey aphanitic matrix 

surrounding clear, light grey, tabul ar phenocrysts of feldspar, occasional 

books of biotite, and small rounded blebs of quartz. Quartz stringers and 

quartz-lined vugs ar e locally abundant. In a few outcrops crude columnar 

jointing can be recognized but the columns are small and randomly oriented. 

Under the microscope the flow rocks are seen to h ave a trachytic texture in 

which the groundmass, consisting mainly of glass and ores, surrounds a 

felted mass of plagioclase microlites. Phenocrysts , which comprise up to 

. 
20 per cent of the rock, are complexly zoned andesine (An

35
_
40

). 

The pyroclastic rocks are porous and highly oxidized , comprising 

fin e , scoriac eous ejecta, broken feldspar crystals , and angular blocks of 

po rphyritic lava . Several beds contain accidental fragments from the under -

lying Takw ahoni shale and one bed of which crystal - lithic tuff contains a few 

c arbonized plant stems. In thin section the tuffs are seen to contain a high 
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propor tion of glass and several beds near the base of the pile are composed 

entirely of vitreous , welded shards . 

The Heart Peaks Formation appears to be overlain by flat lyin g 

basalt; the base of the sequenc.e was not obs e r ve d in the vicinity of Heart 

Peaks. It is possible therefore that the earliest basalt flows may predate 

the rhyolite-trachyte. This appears to be the case 20 miles farther south, 

where a similar group of acid tuffs has been studied in detail by Panteleyev 

(19 64). There the tuffs are divisibl e into two units s e parated by a 250-foot 

s ection of columnar basalt . This basalt is similar to the main basalt above 

-the upper tuff unit and was believed by Pante l eyev to r e pr esent a series of 

early flows rather than sills. If this is so , then eruption of the acid tuffs 

must have been more or less contemporaneous with eruption of the earliest 

Level Mountain basalt. 

A potassium-argon age of 15 m.y., or late Mioc ene , has been 

obtained on biotite collected by Mr. C. S. Ney from Panteleyev' s upper tuff 

unit. 

Level Mountain Group (Map - unit l8) 

The two areas of flat-lying basalt along the eastern boundary of the 

map-area are small outliers on the western edge of a vast lava field .that extends 

almost 40 miles to the east and underlies ov er 1, 500 square mil es . The 

. western limit of the basalt is marked by a steep escarpm'°e nt that exposes many 

tiers of reddish brown-weathering columnar flows separated by thin l ayers of 

brick-red scoriaceous flow breccia . In Tulsequah area at l east 25 flows with 

an aggregate thickne ss of over 1 , 500 feet are exposed. The base of the pile 

r ests on an old erosion surface, exposed in section at several places along 

the base of the escarpment . Meso zo ic sediments below the oldest flow are 

fractured, deeply weathered and cappe d by a thin regolith of rounded pebbles 
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in a grey, earthy matrix. A thick layer of ash and cinders separates the 

regolith from the b ase of the first flow, forrning an effective thermal insul ator 

and preventing any apparent baking or alteration of the underlying soil layer. 

At several places the basalt has filled old stream channels and near the southern 

end of Heart Peaks escarpment the early flows must h ave entered a lar ge 

body of water. Ther e the normal columnar jointing gives way to we ll 

de veloped pillow structure in the lower few hundred feet of the pile. 

Most of the flows are d ark grey to black, fine-grained, equigranular 

basalt. Open ves icles are developed in the upper part of many flows and some 

contain amygdules of aragonite or chalcedony. S everal of the thicker flows 

are porphyritic , containing 10 to 15 per cent clear, honey-yellow l abradorite 

laths up to 1/4 inch across . Microscopically a ll the nonvesicular flows Cl-re 

porphyriti c or micro-porphyritic olivine basalt, comprising about 50 per cent 

labradorit e (An 
6 

), 30 per cent augite, and 10 per cent olivine. The 
50- 0 

remaining 10 p er cent is made up of basaltic glass, ores, and a trace of 

apatit e . 

As outlined in the previous section, the earliest basalt flows may 

be as old as late Miocene. The youngest flows exposed in the map-area are 

old e r than the las t stage of Pleistocene glaciation, but a six-foot layer of 

unconsolidated material resembling till was observed below the upper most flows 

east of Heart Peaks. If this material is in fact till, then e r uption of the 

b asalt must have continued into the Pleistocene Period. 
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Plutonic Rocks 

The crystalline rocks of Tuls e qu a h map-area can b e divide d into 

three main classes : the C oast plutonic r ocks , minor intrusions , and 

ultramafic intrusions . The Coast pluton i c rocks are confined to the 

southern and western parts of the area . They compris e the c ent ral 

plutonic complex and the l arge b atholithic masses of rela tively uniform 

composition and t extur e that underli e much of the eas t ern flank of the 

Coast Crys talline Be lt. The minor intrusions, stocks, plu g s, and tabular 

bodie s, have a wider distribut ion and are more varied in t exture and 

compos ition. Ultramafic rocks and associated diorite and gabbro are 

localized along major faults in the northeastern part of the map-ar e a. 

The age of the crystalline rocks cannot b e d e termined as pr ec is e ly 

as the ag e of sedimentary and volcanic strata, nor can litholog ic a l correla­

tions b e m a d e with the same confidenc e . Thus, in d e finin g map-units , _ the 

composition , t extur e , and othe r physical p rope rti es of the rock are of · 

mor e importance than the age. N eve r th e l e ss, an attempt has b een m a d e 

to relate age bounda rie s to compos itional b ou n dari es by extrapola tin g from 

the relatively f ew point s where age rela t i ons hips are known . It is assumed, 

in the abs en c e of contrary eviden c e , that granitic rocks of similar compo­

sition , t extur e , and structure are of similar age. While this i s probably 

valid in most instances , there are undou btedly exceptions that w ill b ecome 

apparent w ith more d eta iled mapping and the determination of mo r e 

absolute ages . 

Coa st Plutoni c Rocks 

(Map - univc 6, l3 and l6) 

In Tuls equah map - area the C oast plutonic rocks may b e divide d 

into three main groups : an older group of foliated quartz diorite, b e lieved 

to b e of Lower or Middle Triassic age ; an undivided group , comprising the 
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Central Plutonic Complex, of pre-Upper Cretaceous age; and a younger 

group of quartz monzonites of Cretaceous and early Tertiary age. 

Lower or Middle Triassic 

Foliated Quartz Diorite (Map-unit 6) 

This group of rocks underlies approximately 300 square miles 

in the southeastern part of the map-area. The rocks are fine - to medium-

grained and range m cot?position from diorite to quartz monzonite, the 

majority b e ing quartz diorite and granodiorite (Fig. 16). Their colour 

index is about 25 p er cent, with hornblende , v irtually altered to chlorite, 

the most abundant mafic constituent. The feldspars are opaque, chalky 

.white or tinte d pink from the inclusion of alteration products . The most 

character istic feature of the rocks is their strong mineral alignment, both 

foliation and linea ti~m, a feature that is poorly d eve lop ed in younger members 

of the Coast plutonic rocks. The internal structure is complex and bears 

no obvious relationship to contacts with older or younger rocks. 

In thin section the rock exhibits a high degree of alteration. 

Plagioclase in subhedra l grains is highly charged w i th sericite, epidote, 

and iron oxides, and ragged poikiloblastic grain·s of hornblende are partly 

or wholly altered to chlorite (pennine). The plagioclase is mostly andesine , 

simply twinned, and in most sections u nzoned or with slight normal. zoning 

in the outer rims of the crystals. Quartz and potash feldspar are inter -

-...__ 

stitial to the plagioclase and hornblende. Accessory minerals include 

apatite , epidote , magneti te , and rare ly sphene. 

Clearly intrusive , discordant contacts with older rocks were noted 

in only a few places . O n the east side of Tatsamenie Lake , for example , 

an apophys is of foliated quartz diorite cuts across th e trend of pre -Upper 

Triassic sediments . The quartz diorite is enriched in hornblende near the 

contact and the adjacent sediments are a lt ered to a hard, spotted-hornfels 
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veined by magnetite-amphibole stringers. Mor e commonly the contacts 

are concordant, commonly w ith c ompl ex inte rdi g itat ion of crysta llin e and 

noncrystalline rock. Many of the contacts w ith older rocks ar e faulted ,as 

evidenc e d from incr eased shearing, br e c c iation and greater hydrothermal 

alterati on of rocks in the contact zone . 

The actual age of the foliated crysta llin e rocks can only be inferred 

from stratigraphic data. They are similar in t extur e and mineralogy to 

granitic boulde rs in the ·Lower Jurassic Takwahoni Formation and there is 

no evide nc e that they intrude Upp er Trias s ic strata . Potassium -argon 

determinati ons on two b oulders from the Takwahoni give a ge s of 206 and 

227 m. y., indicating an early Triassic ag e (Leech, ~al., 1963, GSC Age 

· Determination Nos. 62 - 76, 62 - 77 ). Thus the evide nce suggests that this 

foli ated phase of the Coast p lutonic rocks was emplace d in e arly Triass ic 

time , p ossibly during the period of uplift and folding t h a t prec e ded the 

deposition of Uppe r Triass.ic sedime nt s and volcanic rocks . 

Pre- Upper Cretaceous 

Central Plutonic Complex (Map - unit l3 ) 

This map-unit compris es a plutoni c complex containing rocks of 

mor e varied compos i t ion and tex ture th an· those of unit 6 . It includes both 

intrusive and ultra-metamorphic phases P.robably of s ever al diffe r ent age s . 

----
Mi gmatite , contorte d gneiss aytd compl ex agmat ite are minor but w id e spread 

variants , a nd even the m ore uniform granodio ri te and quartz diorite phas e s 

c ommonly c onta in s warn1 s of dark rounded or e llipti cal xenoliths or streaks 

of s chlieren . Within the map - area the compl ex is confined to r e lative ly 

s mall ar eas along the International Boundary , h owever , similar rocks 

underlie vast ar eas farther west i n the central ran ges of the C oast 

Mountains. 
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The most common and most uniform rock type is medium-grained, 

grey, moderately foliated granodiorite {Fig. 16) with a colour index of 

15 to 25, and about 10 p er cent clear granular quartz. Biotite and horn-

blende are present in most specimens and either may be the predominant 

dark mineral. Both the plagioclase and potash feldspar are light grey and 

can only be distinguished in thin section. Under the microscope the plagio-

clase is seen to form subhe dral grains with strong normal zoning (A so-20). 

The potash feldspar occ.urs both interstitially and as subhedral grains. It 

is rarely perthitic and shows little or no tendenc y to embay or replace the 

plagioclase. The mafic constituents and potash feldspar are usually free of 

alteration products.· 

In addition to granodiorite the complex also contains large areas 

of quartz diorite , and a complete spectrum of minor phases that range in 

composition from leucogranite to diorite with up to 60 per cent hornblende . 

Contacts between phases w ithin the complex may be either gradational' or 

abrupt. In general the lighter phases are relatively youn g , formin g tabular 

dyke-like bodies and irr egular stringers w.ithin darker phases or forming a 

matrix enclosing xenoliths and schlieren of darker rock. A single outcrop 

may exhibit as many as six di stinct phases, the- darkest being relatively 

old and each successive ly lighter phase either cutting through or surrounding 

darker phases. Mafic-rich phases are most abundant in contact zones 

where they may be completely gradational with dioritized sediments or 

volcanics on the one hand and with uniform granodiorite or quartz diorite 

on the other. 

Cretaceous and Early TertiCl.?!1 

Younger Quartz Monzonite (Mew - unit l6J 

This major division of the Coast plutonic rocks is characte rized 

by fresh, nonfoliated younger rocks that unde rlie some of the most rugged 
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p arts . of the C oast Mountains . Their bol d topographic express ion reflects 

a s impl e , wide ly spaced j o int system and uniform texture . Peaks and 

rid ges are steep - walled with rounded summits , the resul t of exfo liation 

a n d surface decay that forms a crumbly rind of partly or wholly disaggregated 

mineral gra ins . 

Mo st o f t h e r ocks of this group are coarse- to medium-· grained 

quartz monzoni tes (Fi g . 16 ) with a col our index of l ess than 10. Hornblende 

i s t he c h ief mafic const i tuent b u t biotite i s usua lly present and l ocally i t i s 

th e p redominant dark m ineral. T wo fe l dspars are di stinguishable in hand 

spec imen - plagioclase forming li ght grey, whi te or occas i onally greenish 

subhe d ra l crystal s ~urrounded by anhedral gra ins of flesh col oured p otash 

feld spa r. Clear , col ou r l ess or smoky quartz occurs as interstitial gra ins 

and s u bhedral crystal s lining miarolitic cavities . In thin section t h e rocks 

are s een to b e re l ative l y free of alteration products . T he plag ioclase is 

str ongl y zoned (An15 to An6s ) with frequ e nt reversal s , reso r bed grain_ 

b ou ndar i es , and many small rounded inclusions of earlier formed p l agioclase 

crystal s . Quartz and coarsel y perthitic· potash feldspar a·re intersti t i a l to 

and p artly r epl ace th e p l agioclas e . H ornblende and biotite form small, 

unaltered euhe dra l crystals w i th random orient2.tion. A cee s sory minerals 

a r e a p atite , magnetite and allani te . 

The y ounger quartz monzonite b<?die s have sharp, discordant 

contacts with both the o l d e r crystalline rocks of the C oast Plutonic C omplex 

a n d l ayere d rocks up to and, in a few places , including -the Sloko Group of 

v o l canics . The close spatial relationship and mineralogical similarity 

su ggest a genetic relationship b e tween the Sloko Group of volcanics and the 

y ounger quartz monzoni te . This view i s support e d by a potassium- argon 

a ge of 69 m. y. (Upp e r Cretaceous ) obtained on biotite from a typical quartz 

m onzonite batholith southeast of Niagara Mounta in (Le e ch, ~ al., 1 963 , 

GSC Age Determination No . 62-75). 
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Minor Intrus ions 

(Map-units l2 and lSJ 

Stocks, sills and dykes , many too small to b e show n on th e map , are 

found throughou t Tulsequah map-area . They exhibit a great var iety of 

t extures and compositions , bu t , two princ ipal groups can b e recognized . 

The fir st comprises medium- gra ined, e quigranular rocks of dior i tic 

to granodior itic composition and the second group compris es fin e - g r a ined 

to aphanitic rocks, usually porphyritic, and invar i ably w it h a high content 

of qua rtz and potash f e ldspar. The a ge of th e first group (map-unit 12) 

is unknown, save that some of the sto cks cut Laberge sediments and are 

therefore post-Middle Jura ssic. The s e cond group (map - unit 15) of mainly 

. felsi t i c rocks b e ars a clos e spatial re l ationship t o the Sloko vo lcanic ro cks 

and t o the younge r quart z monzonite phase of the C oast Plutoni c Rocks; it is 

on this basis that the y are con s idered to b e of Upper Cretaceou s or ear ly 

Tertiary ag e . 

Pos t - Middle Jurassic 

Hornblende -biotite granodiorite (Mcrp.- unit l2a) 

Sma ll stocks of hornblende - biotite granodior i te are found on R ed C ap 

Cr eek , at the h e ad of Sittakanay Glacier and on the ridge five miles 

northwest of Trapper Lake . The R e d C ap stock , which has b een d escribed 

by K e rr (1948 ), and the Sittakanay stock are intrusive into Stuhini volc a n ic 

'---
rocks. The ir contacts are irregular and the margins of the stock as we ll 

a s the surrounding volcanic rocks are highly alt e red and py,ritized over a 

width of several tens of feet . The stock northwest of Trapper Lake cuts 

Triassic and o l der sediments of map - uni t 4 and is itself intrud e d by 

quartz feldspar porphyry of map - unit 15. Unlik e the other s tocks in this 

group i t is bounded by sharp , regular contacts and the intruded rocks show 

little or no signs of alteration . 
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The granodiorite is a light grey, medium-grained rock with closely 

• 
spac~d joints along which the rock is commonly altered and rusty . In thin 

s ection it is seen to consist of approximately 50 per cent strongly zoned 

andesine , 20 per cent qu artz , 1 5 per cent potash feldspar, 10 p er cent 

biotite , and 5 p er cent hornblende . 

Biotite-horriblende quartz diorite (Map-unit l2b) 

The l argest stock of quartz diorite oc·cur s on the northern edge of 

· the map-area about four mil es east ?f Nakina River. It is the southern 

extension of the McMaster stock descr ibe d by Aitken (1 959) in Atlin map-

ar ea . In Tuls equah area it cuts Triassic and o l der sedimentary rocks of 

map-unit 4, and basic and ultrabasic rocks of the Nahlin ultramafic body. 

Contacts with the sediments are nearly concordant and a strong foliation 

h as develop e d paralle l with the contact within both the stock and intrude d 

rocks . C ontacts b etween the quart z diori te and ultrabasic rocks are poorly 

exposed and marked by a strong zone of shearing . 

The quartz diorite of both the McMaster stock on the north side of 

Sittakanay Mountain is a medium-grained, li ght grey, white - weathering 

rock w i th glomeroporphyritic clusters of small hor nbl ende and bioti t e 

crystals . Thin s ect ions show that i t is. made up of about 45 per cent 

pla gioclase , 20 per cent quartz , 7 per cent potash f e ldspar, 20 per cent 

hornble nde and 8 p er cent biotite . The plagioclase crystals exhib it strong 

normal and oscillatory zoning, ranging from l abradorite in the cores to 

. 
oli goclase at the rims . Quartz and potash feldspar are commonly inter -

grown to give graphic or myrmekitic textures . 
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Hornblende Diorite (Map-unit l2c) 

Small stocks of hornblende diorite intrude sedimentary and volcanic 

ro cks of the Laberge and Stuhini Groups in the northeastern part of the 

map-area and s e dimentary rock s of map-unit 4 in the western and southern 

parts of the map-area. The two roughly c ircular stocks that cut the Inklin 

Formation near the northeastern corner of the map-area have been studied 

in the most detail and appear to be typical of the group. They have sharp 

discordant contacts and the adjacent shale s and greywackes are sheared and 

bleache d to a light grey, rusty-weathering hornfels for a distanc e of 10 or 

1 5 feet from the contact. 

The central part of both stocks is a me dium-grained , even-textured 

r.ock with 20 to 25 per cent dark minerals. Near the margins the p ercent ­

age of mafic minerals incr eases to 30 or 35 per cent and the texture 

becomes porphyritic with euhedral laths of plagioclas e up to 1/2 inch long 

surround ed by a dark, fine-grained matrix. Feldspar l aths in the porphyritic 

phase are strongly oriented parallel with the margins of the stock. 

Under the microscope the diorite is s een to consist of subhedral grains 

of plagioclase , dark green hornblende, occasional books of biotite and a 

small amount of interstitial quartz. The feldspar composition varies from 

calcic andesine to calcic labradorite and many grains exhibit complex 

. oscillatory zoning . Accessory m inerals ar e epidote , sphene and magne tite. 

Augite Diorite (Map -unit l2d) 

Diorite containing 5 to 20 p e r cent augite forms a large number of 

small rocks, sills , and dyk e s that intrude all rocks older than and 

including the Lowe r Ju rassic , Takwahoni Formation. Their contacts are 

sharp, usually marked by a decrease in grain size within the diorite and a 

nar row zone of spotted hornie ls in the adjacent sedimentary or volcanic 
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ro cks . The diorite is fine - to medium-grained, and dark grey m colour, 

with a mafic content in excess of 40 per c.ent . 

Thin sections show it to consist of about equal amounts of plagioclase 

and ferroma gnesian minerals, rarely with a trace of interstiti_al quartz 

a nd potash f e ldspar. The plagioclase exhibits strong normal zoning from 

calcic l abradorite in the cores of grains to oligoclase at the rims . 

Ferromagnesian minerals include hornblende , augite , and minor biotite . 

Hornble nde is usually more abundant than pyroxene , however , in some 

specimens the reverse is true . Apatite and magnetite are always present 

as accessory minerals and a few crystals of zircon were noted in one 

section. 

Cretaceous (?} and Early Terticr.r~ Intrusion$ 

Felsite and Quartz-Feldspar Po;rphyry 04ap-unit l5) 

Bodies of intrusive felsite are found in close association with remnant s 

of Sloko volcanic rock throughout the southern and western parts of the area . 

They ran ge in s i ze from small cupolas only a few tens of feet across to 

stocks wi t h areas of several square mile s. Many of the bodies are 

tabular , occurring either as independent dykes or sills or in great swarms 

a mile or more across and many miles long . Most of the felsite intrusions 

· including the largest indiv idual intrusions, are concentrated in a west -

northwesterly trending b e lt that extends from Trapper ~ake through King 

Salmon Lake to Yonakina Moul'l.tain . Similar bodie s s outhwe st of this belt 

a re found cutting all phas es of th e C oast plutonic rocks , and a single stock 

no rthwes t of Yonakina Mountain appears to occupy the central part of a 

collapse structure w i thin the Ink ling Formation. 

The outcrops of fe lsite a re usually deeply weathered and rusty, with 

a clo sely spaced system of joints and random frac tures generally ass ociated 

with concentr i c liesegang banding . In many outcrops the deeply weathered 
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rusty zone i s covered with a thin r ind of chalky white rock from which 

the i ron oxides have been l eached. The fresh rock is usually light grey 

but subtle hues of green , mauve , and pink are also common. They vary 

in texture from aphanitic , porce l ain-like rocks locally with orbicular or 

p isolitic t extures , to f ine-gra ined phases in whi ch the component minerals 

can b e d i stinguished with the naked eye . T he maj ority are p orphy r i t i c with 

1 to 3 mm phenocrysts of fe l dspar and rounded blebs of quartz . B ioti te 

a nd blue-green hornblende occur both as fine flecks in the groundmass and, 

l ess commonly , as small e u hedral phenocrysts . Mafic mineral s r a re l y 

for m more t h an 2 or 3 per cent of the rock and some phases conta in no dark 

minerals at all . 

U n d er the microscope the phenocrysts are seen to be mostly sodic 

plagio clase with compl ex oscillatory zoning and , less commonly, rounded 

a n d embayed grains of quartz and K - feldspar. T he groundmas s i s a f ine 

inte r growth of quartz , albite , and potash fe l dspar with a fair l y uniform 

sprinkl ing of mafic and opaque minerals . Most of the latter appear to be 

py rite . 

The f e l site bodies usually display sharp , straight contacts ,. however , 

the r e lationship is often obscured by intense hydrothermal alteration, 

par t i cularly pyritization and dolomitization of both the felsite and the 

intruded rock . They cut all other rocks in the area except the late Tertiary 

vo lcanic rocks (1 7 , 18) , however , they exhibit ambiguous relations with 

r e s pect to the Sloko volcanic r,ocks and the younger quartz monzonite phase 

of the C oast plutonic rocks . On the east side of Whiting Lake , for example , 

ru sty weathering f e lsite w i th a high content of diss eminated pyri~e cuts the 

lower part of the Sloko Group, yet tuff- breccias within the same volcanic 

pile contain accidenta l inclusions obviously derived from the felsite. A 

s imilar contradiction is found north of Whiting Lake where a larg e f e lsite 
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r.nass grades upward into tuffs and breccias of the Sloko Group and downward 

into tne_dium- graine d quartz monzonite, ye~ fels ite dykes believed to be 

related to the main fe l site body cut both the volcan i c rocks and the quartz 

monzonite . These relationships are probably the result of contemporaneo us 

intrusion and related volcanism. The felsites are believe d to b e hypabyssal, 

shallow intrusions relate d on the one hand to the Sloko volcanics and on the 

other to the intrusive younger quartz monzon ite. On this basis the felsite 

is considered to be mainly of late Cre taceous and ear ly Tertiary age. 

·' .• 4.-

Basic and Ultrabasic Rocks 

Permian (?) 

The Nahlin Ultramafic Body (Map-unit l) 

_The Nahlin ultramafic body, with an area of over 100 squar e mile_s, 

is the largest of a belt of ultramafic bodies that parallel the south-western 

side of the Atlin Horst. In plan it forms two long, narrow prongs that 

converge in an acute angle at Nahlin Mounta in. The longer axis of the 

-body, like that of the belt as a whole , trends west-northwesterly, obliquely 

across the main Cordilleran trend. In Tulsequah map-area it underlies 

the axis of the Manatatuline Range, forming barren, rounded summits over 

6, OOO feet high. The rocks weather to a uniform r e ddish brown and even 

at low elevations are almost d evo id o f vegetation. 

The most common rock is a hard, tough, dark green to black peridotite 

consi sting of fine- graine d, partly s e rpentinized olivine , 10 to 20 p e r cent 

' . 
orthopyroxene , minor augite , and traces of chrome spine l. The pyroxene 

fo rms discrete crysta ls and crystal clusters from 1/8 to 1/2 inch across, 

that stand out on weathered surfaces to give the outcrops a rough, warty 

appearance . Zones relatively enriched in olivine or pyroxene are fairly 

common bu t do not f orm more than a small percentage of the total rock 

volume . The princ ipal variations within the b ody i s in the degree of 
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serpentinization. It is most intense along contacts and sheared or 

brecciated zones where the normally unfoliated peridotite assumes a . 

platy fabric accentuated by light and dark green serpentine streaks , 

lens es of magnetite , and a myriad of slickensided fractures. Serpentin ­

ization of unsheared peridotite containing pseudomorphs of olivine and 

pyroxene (bastite ) has occurred in zones adjacent to sheared serpentinite 

and in lensoid horses surrounded by highly sheared serpentinite . Locally 

the highly serpentinized rock contains a filigree of fine crysotile veinlets 

us~ally l ess than a millimetre across. All observed thicker crysotile 

veins contain a brittle slip-fibre of no commercial value . 

In: thin section the peridotite is seen to consist of an inequigranular 

mosaic of olivine crystals up to 2 mm in diameter, with larger subhedral 

grains of orthopyroxene up to 5 mm in diameter. Wavy extinction and 

protoclastic textures are common. The pyroxene is mainly enstatite, 

usually with fine exsolution lamellae of di ops idic augite . Independent. 

crystals of clinopyroxene are common and appear to be confined to pyroxene­

rich phases of the peridotite. Serpentinization of unsheared peridotite can 

b e observed in all stages from the initial formation of platy antigorite along 

grain boundaries and cracks in the olivine to complete replacement of 

both olivine and pyroxene . Where serpentinization is complete the original 

grain boundaries and cracks are preserved as veinlets of reticulated 

a ntigorite blades p eppered with magnetite granules, where as the central 

parts of grains are converted to clear , amorphous serpentine. Where 

shearing has accompanied serpentinization the entire rock is converted to 

a mass of feathery antigorite crystals with l ensoid streaks of magnetite 

granules. 

Although there is some variation in the relative proportions of olivine 

and pyroxene within the body, no gravity layering could be detected nor is 

there any systematic change in composition across the body as a whole . 
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The .i;nost conspicuous internal structures are joints , shear zones and 

pyroxene- rich 1 replacement layers' . The joints are widely spaced, tight, 

and show little or no evidence of movement or alteration~ Serpentinized 

shea r zones from a few feet to many t ens of feet across tend to paralle l 

the margins of the body. Contrast in the weathering characteristics of 

serpentinize d and uns erpentinized peridotite give some outcrops a gross 

banding that may be mistaken for compositional layering when viewed from 

a distance . 

Pyroxene-rich layers , containing 70 to 90 per cent orthopyroxene are 

found throughout the central, unshea r ed part of the peridotite body. They 

a re 1/2 to 6 inches thick and irregularly spaced, in some places occurrin·g 

in swarms only a few inches apart, and at other places are separated by 

t ens or hundreds of feet of structur e less peridotite . Greater resistance of 

the pyroxene to weathering causes the planes to stand out as light reddish 

brown ribs on the surface. Most of the layers strike parallel with the 

margins of the peridotite body and dip steeply in either diredion. However, 

it is not uncommon to find two or more· 1aye r s running together or crossing 

at a l ow angle, each has a prominent rectangular system of transverse joints 

or fractures that does not extend beyond the layer itself (Fi g. 17). The 

joints are at right angles both to each other and to the plane of the layer, 

and each is equally we ll developed with a regular spacing of 1/8 to 1/2 inch. 

The joints are open, usually widest near tJ:ie centre of the layer , and pinch 

out near the margins. In section they resemble de sic cation cracks in layers 

of clay. 

The pyroxene layers are believed to have formed by replacement of 

oliv ine by orthopyroxene rather than by any mechanism of crystal settling. 

The flat, planar structure of the layers, their narrow uniform width and 

tendency to run together or cross, all sug gest that the replacement was 
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initia t e d along in c ipie nt frac tu re or shear plane s . The s e pla n e s may h ave 

fo rmed eithe r during a late s tage of crys talli z ation or in respons e to a 

subs e que nt cold in trusion w hich brought t h e b o dy of the pr e s e nt crusta l 

l evel. The r e cta n gul a r j o ints within the pyroxene l a y e rs forme d in 

r espons e to a shrink age c a us e d by a volume change durin g repla c e m ent of 

oliv in e by orthopyroxene . 

E xpos e d contacts b e t w e e n the N a hlin ultraba sic body a n d laye red rocks 

of map-units 4 and 10 are invariably marke d by fault z on e s adj a c e nt to 

which the p e ridotite has b een she ar e d and s e rpe n t inized. The Nahlin Fault , 

which bounds the southwe ste rn margin of the body has b een studie d in the 

greate st detail and i s typical of the othe r c ontacts. It compris e s a sub-

parallel network of anastomos ing shear pla n e s and fra cture s w ith steep 

n orthe rly or verti c al dips. Althou gh th e plane of the fault zone is rou ghly 

para llel with structur e s in the adjac e nt L a b e r ge Group sedime nts , the r e is 

n o similar corresponde nce in s e ction. L a b e rge Group b e ds dip both toward 

and away from the f a ult zone which trunca t e s s e v e ral thousand fe e t of strata . 

The width and complex ity of the Nahlin fault zone varie s . Some parts , 

such as tha t b e tween Teditua Creek a n d th e h ead o f Y e th Creek, ar e 

r e l ati v e ly n a rrow w ith only 20 to 50 f ee t of she a re d s e rp en t inite s e parating 

Laberge s e dim ents from u n she a re d p e ridotit e . Farthe r north, above Yeth 

Cre ek , the zone o f f a ulting is s eve r a l thou s a nd f ee t w i de and in clude s a 

chaotic mix tu re o f slick e nside d s erpentinite , h o rs e s o f L a b e r ge s e dimen t s , 

..__ 
ba sic rocks , and f a ult b ou n d e d l e n se s of r e l at ive l y u n s hea r e d p e rido t ite . 

Many of the major fault zone s have b een carbonati ze d, p roducing bri gh t 

orange - weath er in g ou t c rop s from a f ew feet t o over 20 f ee t w id e . Anke rite 

is the p r inc ipal c a r bonate but ve i ns of pure white , mi crogranular magnes i te 

and c oarse l y c rystalline dolomite were also observed. The c ar b onati z ed 

zone s ar e riddl ed w i t h a n etwork of thin chalcedony or opal s t ringe r s , a n d 

in addit i on many contain traces o f b right green nickeliferous chl orite . 
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- Except for shear ing and brecciation w i thin a few feet of the fault zone 

the adja cent s e diments , both in the Laberge Group and in map-unit 4 , 

have been relatively little affected by emplacement of the Nahlin body. 

Instea d most of the shearing and hydrothermal alteration has occurred 

within the ultrabasic rocks. Metamorphism of the adjacent s e diments is 

nowhere above the average regiona l grade which, in the cas e of the L abe rg e 

Group , m eans no metamorphism at all. 

Speculation as to the ultimate origin of the Nahlin ultramafic rocks is 

b e yond the scop e o f this study . Mor e detailed work may reveal a cryptic 

laye ring or other evidence of magmatic origin. There can b e litt l e d oubt, 

however , that the body r each e d i ts present high crustal l evel as a solid or 

n ear solid intrusion, gliding upward a l ong steep bounding faults_. 

Other Ultramafic Rocks 

Three small bodies of ultramafic rock ar e associated w ith northerly 

trending faults in the south -ce n tral part of th e map -area . The two lar ger 

bodies outcrop on the f e l senmeer-covered· ridge southeast of Tatsamenie 

Lake and in creek bottoms b etween the l ake and the ridge . Both ar e 

surrounded by foliated h ornble nde dior i te and one is on trend w i th the b and 

of dolo m i tic limestone that forms a fault- bounded screen within the diorite . 

The small e lliptic a l body on the ridge southwe st of Tatsamenie Lake 

occupies a f ault slice between Stuhin i pillow lava and Sloko volcanics . 

Projected downward, this fault would also inter se et the dolomitic lime stone 

b and exposed at the lake . 

All three bodies are composed of black to greenish black micro ­

crystalline serpentinite . Slickensided surfaces and small streamlined 

ho rses coated with shiny dark green serpentine are characteristic of most 

outcrops . A few veinlets of britt l e fibr ous serpentine were noted n ear the 
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southern end of the largest body . The rock lacks the pseudomorphs of 

lar ge crystals and crystal clusters typical of the Nahlin ultramafic rocks, 

and in none of them was primary olivine or pyroxene observed . In thin 

section the rock is seen to comprise a felted mass of antigorite and talc 

with minor amounts of carbonate and magnetite. 

The proximity of these rocks to b eds of dolomitic limestone and to 

fault zones , the absence of primary minerals , and the intense hydrothermal 

alteration of nearby ro<;:ks all suggest that these ultramafic bodies ar e of 

metamorphic origin. 

Gahbro and Diori te (Map -unit 2) 

Tabular bodies of gabbro and basic diorite are associated with ultra-

mafic rocks of the Nahlin body, particularly along its southwestern edge . 

They are broadly concordant with the margins of the ultramafic body, . 

fo rrning subparallel swarms of dykes and, less commonly , elongate stocks . 

The basic rocks ar e clearly intrusive into the peridotite . Their contacts 

a re marked by a decrease in grain size wHhin the gabbro , and the adjacent 

p eridotite is alter ed to dark green or black serpentinite for a distance of 

from 6 inches to 2 feet . Many of the gabbro bo-dies are bounded by zones of 

intense shearing , and in many places sills or dykes of gabbro are broken up 

into rectangular b oudins completely surrounded by serpentinized peridotite . 

The relatively brittl e gabbro must have broken up during plastic deformation 

of the peridotit e , probably during cold intrusion of the b ody as a whole . 

The gab bro and diorite are normally fine - to medium - grained w ith a 

colour index of 50 per cent or more . Under the microscope they are seen 

to have a diabasic texture . Euhedral and subhedral crystals of unzoned 

labradorite are virtually surrounded by anhedral grains of diopsidic augite 

and smaller amounts of pale brown hornblende . 
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STRUC TURAL GEOLOGY 

The structures of Tulsequah map-area can b e r e late d to 

three ·main episodes of tectonic activity w hic h culminate d in mid­

Triassic, Upper Jurassic and early Tertiary time. Each episode l eft 

a major unconforrn.ity and a group of r e l ate d structures that were 

characteristic of that part icular e pisode of deformation. The mid­

Triassic episode , called her e the Tahltani an Orogeny, was a time of 

uplift, folding , regional metamorphism, and granitic intrusion , the 

results of which are recognize d in many parts of northern an d central 

British Columbia . It is approximately equi val ent to the Cassiar Orogeny 

as defined by White (1959), but the mos t abundant and d etail e d strati­

graphic and structur a l evidence for a mid-Triassic orogeny are to b e 

found in the Stik ine region, ho me of the Tahltan indians . For _this 

reason the name T ahltanian Oro geny is proposed for the great epoch 

of tectonic activity that clo se d the p e riod of Carbonife rous an d mid- · 

Trias sic d e position and preceded the Upper Triassic period of volcan­

ism and elastic sedimentation. Folds_ formed during t he Tahltanian 

Orogeny were partly maske d b y younger," Uppe r Jurassic, folds, 

· although the relat ive l y greater i nten s ity of the older folds m ake s it 

possible to distinguish between the two groups of struc tu r es in many 

parts of Tulsequah map-area. St ructu r es related to the earl y Tertia ry 

deformation cannot be dis t i ngui she d from olde r structures except 

wher e Sloko roc ks are affecte d. 

MID-TRIASSIC AND OLDE R S TRUCTURE S 

N ahlin F ault 

The Nahlin fault, which forms the southern boundary of the 

Atlin Horst (F ig . 7) has been traced almost continuously for a distance 

of mor e than 250 miles . It extends from southern Yukon Territory 
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south.easterly across northern British Columbia to the Cassiar Mountains 

wh~re it appears to swing south into the Pinchi fault zone . The section 

of the fault that crosses the north.eastern corner of Tulsequah map-

area is bounded by basic, ultrabasic, and pre-Uppe r Triassic sedi-

mentary rocks on the north, and on the south by volcanic and sedi-

mentary rocks of the Stuhini and Laberge Groups which have a com-

bined thickness of approximately 20, OOO feet. As both the Stuhini and 

Laberge strata adjacent to the fault are · deep-water , off- shore facies, 

i t is reasonable to assume that th~y were originally also d e posited 

north of the fault and subsequently removed by erosion. Thus a min-

i mum vertical displacement of 20, OOO feet must have taken place on 

the Nahlin fault since Middle Jurassic (Laberge) time . 

As described under Basic and Ultrabasic Rocks the width 

and c01nplexity of the Nahlin fault zone varies greatly . Along some 

segments the movement appears to have been confined to a single fault 

p lane comprising 30 to 50 feet of highly sheared and hydrothermally 

altered serpentinite . At other places the zone of faulting is several 

thousand feet wide and contains a network of many subparallel faults 

bounding sma ll, wedge-shaped horses of both s erpentin ite and Laberge 

sediments. However, nearly all of the component faults and shear 

planes within the Nahlin fault z one are vertical or dip steeply north.east. 

Slickensides, which are frequently well d_eveloped on fault planes cutting 

the serpentin ite, indic ate nearly vertical upward movement of the 

' 
north.eas t side . No evidence of transcurrent movement was found. 

The N ahlin fault had a profound influence on both the mid-

Triassic and Upper Jurassic folding as described in the follow:lng 

sections . Its relat ion to the older folds implies that it was in existence 

before the mid-Triassic folding terminated, and it is thus considered 

to be one of the oldest structures i n the region. Its trace on the surface 

probably reflec t s a deep-s eate d crustal rift, a view consistent with i t s 

close association with ultramafic roc k s . 
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Folds 

The trend of folds in the p re -Uppe r Tr iass ic rocks is 

marke dly different on opposite sides of the Nahlin fault. North of the 

fault the fold axes trend we st-northwe sterly, almost parallel w i th the 

fault its e lf, whereas south of the fault the t r end of the older folds is 

n earl y north- south. This difference in fold orientation implies that 

the Nahlin fault separates two di s crete crustal blocks each of which 

was subj e ct to a diffe r ent str ess pattern during t h e mid - Triassic , 

Tahltanian Orogeny . 

The fundamental structure north of the N ahlin fault is an 

east -south.easte rly plunging ant iclinorium. P e r m i an lime stone of 

map-unit 3 is exposed in the cor e and is flanke d by s uc c ess i ve ly 

· younger members of map-unit 4. The intensity of secondary folding 

within t h e anticlinor ium is clos e ly related to the competence of the 

rock involved . The mas sive limestone of map-unit 3 is d efo rme d into 

close par a llel folds with amplitudes of 1/4 to 1/2 mile , whereas the 

thin-b edded che rt s and argillites of map-unit 4a are compressed into 

tight , near -i soclinal folds w i th amplitudes of a few hundred or a few 

tens of f eet . The lack of horizon markers in the g r eenstone of map-

unit 4b m akes i t impossible to trace individual folds, but t h e g re enstone 

unit contains a r e l ative l y large number of small faults and shear zones 

which suggest that it r esponde d to d eformation by fracturing rather 

than folding . 

The pr e - Upper Triassic rocks in the south- central part of . 
the m ap - area are mo r e highly deformed t han those north of the Nahlin 

fault . The folds t r e nd nor th-south an d h ave s te ep, nearly parallel 

limbs . Fracture cle a v age , usu ally parallel wit h t h e b e dding, is well 

d evelope d in me dium and thick b e dde d membe rs w h e r eas thi n be dde d 

members ar e charac t erized b y b e ddin g plan e schisto sity . The most 
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intense· deformation is seen in the lime stone of map -unit 3 which is 

exposed in the cores of seve ral anticlines south and east of Tatsamenie 

Lake . The b eds are contorted into complex isoclinal and fan folds 

with greatly attenuated limbs and thickened crests. In some places 

diapiric folds were observed in which the lime stone core is completely 

separ ate d frorn its limbs. 

The intensity of folding, as well as the grade of regional 

metamorphism of the pr e - Upper Trias sic rocks incr eases toward the 

west. Map-unit 5 and the most westerly exposures of map-unit 4 are 

characterize d by clo se , north-northwesterly. trending isoclinal folds 

and pronounced axial plane foliation. In many outcrops, particularly 

in the northwestern corner of the map-area, the axi a l plane foliation 

has itself been tightly folded and crenulated, indicating more than one 

.stage of deformation. 

UPPER JURASSIC STRUCTURES 

King Salmon Thrust Fault 

The trace of the King Salmon thrust fault runs in a west-

. northweste rly dir ection, almost parallel with the Nahlin fault farther 

north. It dip s to the northeast and , for most of its exposed length in 

Tulsequah map- are a, the plane of the thrust conforms to the base of 

the Upper Triassic , Sinwa Formation which has been thrust southward 

over L ower Jurassic rocks of the Takwahoni Formation. A small 

outlier of limestone resting on Lower Jurassic rocks east of T rapper 

Lake is believed to be a klippe of Sinwa limestone which, if it is 

related to the King Salmon thrust, would indicate a minimum displace -

ment of 10 miles . 

At King Salmon Lake , a second, nearly parallel thrust diverges 

fro m the main thrust fault, bringing King Salmon strata over rocks of 
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the Takwahoni Formation. T his l atter fault appears to cut across 

several thous a nd of King S a lmon and Tak\vahoni beds, suggesting that 

these · rocks wer e fold e d prior to the thrusting . 

The actual fault cont act b etween Takwahoni and Sinwa rocks 

is expos e d at seve ral places along the King S a lmon thrust . West of 

Taku River, Kerr ( 1948) noted that minor folds in the unde rly ing 

Takwahoni rocks a ppear to be truncated by the Sinwa Formation, a 

relationship that has since been confirme d on Sinw a and Headman 

Mountains and on the ridges bot h east and west of Sutlahine River . In 

rocks both above and below the thrust the intensity of minor folding 

and shearing increases markedly as the fault is approached. This is 

especia lly apparent in the overlying Sinwa limestone which, at many 

places near the fault, is cont orte d into near isoclinal folds with ampli-

tudes of 1 or 2 fe e t overturne d toward the south. Elsewhere within 

the fault zone the Sinwa Formation is brecciated and stained with 

hematite across a width of 10 to 50 feet . Open cav ities and vugs ar e 

common between t he angular breccia 'J?locks which, in most outcrops, 

are partly cemente d by coars e secondary calcite . 

In the eastern p art of the map-area, the King S a lmon fault 

dips northward at 5 to io· degrees . It steepens to an average of about 

45 degr ees in the central p art of the area and dips a s high as 60 degrees 

were note d west of Taku Rive r. The v ar i ation in the dip of the fault 

and its relative ly steep atti tud e in the western p art of the map - a re a 
........ 

sugge s t that the thrust has bGen d e for n1ed by l ate r folding. 

Folds 

Folds related to th Upper Jurass ic e pis ode of deformation 

ar e separate d into two structural provinces by the King Salmon thrust . 

North of the thrust, evenly bedded rodcs of the Inklin Format ion are 
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deformed into west-northwesterly trending open folds with amplitudes 

of 1/4 to 1 /2 mile. Southwest limbs are usually steeper than northeast 

limbs and the rocks ar e characterized by a well-developed north-

dipping cleavage. Some folds, particularly near the thrust, are 

r ecumbent, with steeply north-dipping axial planes . Small d e collement 

structures in which highly deformed members rest on relatively 

undeformed members of the Inklin Formation are well exposed in 

tributary valleys extending south from Inklin River (Fig. 18). North 

of Inklin River , folds in the Inklin rocks are cut off abruptly by the 

nearly vertical Inklin fault . 

South of the King Salmon thrust, Tak-wahoni and Stuhini 

rocks are deformed into broad symmetrical folds of much greater 

amplitude than those in Inklin rQcks farther north. The folds , · many of 

which are doubly plunging, trend northwesterly in the western part of 

the map-area, their trend is nearly east-west . Axial plane cleavage, 

so well developed in rocks north of the King S a lmon thrust, · is absent 

in lithologically similar rocks south of the fault, but there is much 

evidence of minor faulting and shearing, particularly in the western 

exposures of Stuhini Group. 

The development of the Upper Jurassic folds and thrust 

faults is believed to be closely related to uplift of the Atlin Horst by 

renewed movement on the ancient Nahlin fault (Fig. 19). The asym-

metrical folds and decollement in the Inklin Formation probably developed 

. 
in response to gravity sliding, southward, off the southern margin 0£ 

the uplifted Atlin Hor st. At a later s tage , as uplift of the hor st con-

tinue d, the early-formed gravity structures in the rocks above the 

King S almon thrust must have been accompan ied or followed by 

northeast-southwest compression of s t rata betwee n the hors t and the 

Stikine Arch. This is reflected by the broad, open folds south of the 

King S2.lmon thrust and by warping of the t hrust plane i tself . 
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EARLY TERTIARY STRUCTURES 

Many of the remnants of Sloko Group in Tulsequah map-

area are preserved in graben-like blocks bounded by high angle normal 

faults. Similar, but smaller scale block faulting is common within 

the areas underlain by Sloko strata and, although the age of normal 

faults cutting pre-Sloko rocks cannot be established, i t is probable 

that many of them are also of earl y Tertiary age . Folds in the Sloko 

rocks, like the faults , have random orientation and appear to be 

r e l ate d to sagging of the strata in respons e to faulting or block founder-

ing rather than to compressive folding . 

TECTONIC HISTORY 

The l ocation of Tulsequah map-area with respect to the 

m a jor tectonic e l ements. of the northwestern Cordille ra is shoWn in 

Figure 7. It includes the southern edge of the Atlin Horst and the 

northern edge of the Stikine Arch, and spans the intervening trough of 

Mesozoic layered rocks . The trough is the southern extension of the 

Whitehorse trough d e scribed by Wheeler ( 19 6 1) in southern Yukon 

Territory. In Tulsequah area it is deflected eastward by the great 

salient of the St ikine Arch to form a gently cu:rving ern.bayment, named 

her e the Tak-u embayment. 

The s equence of Mesozoic tectonic events in Tulsequah 

ar ea is recorded in the stratigraphic succession within the Taku 

embayment, which reflects conditions not only within the trough itself 

. 
b ut also in the adjacent source areas . The tectonic history presented 

here is an interpretation based on the stratigraphy, the distribution of 

sedimentary and volcanic facies, and their relat ionship to major 

structural features. 

The thick, widespread carbonate sections that characterize 

t he late Permian s trata suggest stable, shelf condit ions durfri.g that 
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time. Although there is no evidence of Perrnian facies changes or 

str and lines withi11 the map-area, the predominance of bioclastic tex­

tur es in the li1nestone indicates that low coast lines or reefs were 

exposed to wave action . The gradual change from. carbonate deposi­

tion to chert and fine-grained elastic roc ks of map-unit 4a reflects the 

b eginning of uplift in the west and the encroachment of river-borne 

silts and mud into the carbonate basin. The sudden and wide spread 

appearance of chert above the Permian limestone may be due to the 

r e l ease of silica into the sea by submarine volcanic emanations expelled 

during an early phase of the volcanism that l ater produc e d thick piles 

of flows and volcaniclastic rocks now preserve d as the greenstones of 

map-unit 4b. 

Tectonic activity continued into the mid-Triassic and 

·culminate d with a period of uplift, folding, metamorphism and intrusion 

some t ime between Middle (Daonella) and Upper Triassic (Tropites ) . 

t ime . This period, calle d here the Tahltanian Orogeny, left a marked 

hiatus between the Upper Triassic and older strata, which is recognized 

throughout most of western and central British Columbia. In Tulsequah 

are a the Tahltanian Or ogeny was characterized by i ntense folding of 

the pre- Upper Triassic strata, particularly in and adjacent to the Coast 

Crystalline Belt . The trend of these foids appears to have been influenced 

by the Nahlin fault , which is considered to be one of the oldest structures 

of the region . Folding was accompanied by regional dynamothermal 

metamorphism which increased in intensity from the eastern to the 

western part of the map - area. Potassium- argon ages of 227 and 206 

m. y ., obtained on granodiorite boulders from Lower Jurassic con­

glomerate , indicate that the Tahltanian Orogeny was also a time of 

granitic intrusion. 
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The Tahltanian Orogeny was followed i n Upper Triassic 

(Ka r n i an) time by extensi ve volcanism in the western p a rt of the map­

are a and rapid subsidence of the Taku embayment farther east . During 

this time the thick piles of volcani c and volcaniclastic rocks compris­

ing the Stuhini Group were deposited. In the west, the presence of 

polymictic congl omerate, with crystalline clasts, in the lower p art 

of the Stuhin i Group indicate that parts of the Coast Crystalline Belt 

emer ge d when Upper Triassic volcanism began in early Karnian time. 

Thjs emergent area, augmented by subaerial flows and volcanic isl ands 

erupte d during early Stuhini t i me , provided a we ste r n source for the 

thick we d ges of sediment that accumulated in the Taku embayment and 

which are now preserved as the bedded elastic ro cks of the King 

Sahnon Formation. During later Karnian time the locus of volcanism 

·shifted T1o r theast and a great volume of submarine flows was poured 

into the d eep ening Taku embayment to form the thick pillow l ava sequence 

in the u pper p art of the Stuhini Group . 

By the end of the Karnian s tage of the Upper Triassic, 

volcanic activity had begun to subside and the formerly high sourc e 

are as i n t h e west had become too l ow to contri..bute coarse detritus to 

the c entral and eastern p art of the map- are a . Fine- graine d siltstone 

and s h a l e bearing Hal obia indicate that the l atest Karnian was a time 

of r e l at ive quiescence during which many of the volcanic island s we r e 

r e duc ed to l owl ands from which the silts and muds of the Upper Karnian 

d eposits were der i ved . 

The trend toward more stable conditions continued into the 

Nori an stage of the Upper Triassic . Shales and silts were superseded 

b y the d eposit ion of carbonate beds represented in Tuls equah area by 

the Sinwa Formation . During this time a marine trough occupied the 

n ortheastern part of the map-area and received the greatest thickness 
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o f carbonate deposits . Toward the southwe st, as the mar gin of the 

Taku embayment is approached, the limestone thins and shales out, 

indicating a low emergent area in the region of the Stikine Arch. 

Beginn ing in early Jurassic time the western and southwest­

ern parts of the area were again the locus of profound tectonic activity . 

Rapid uplift of the Coast Mountains Belt and the Stiki11e Arch produc e d 

a source area of high r e lief along the western and southwestern mar­

gin of the Taku embayment. Volcanic activity was notably absent, thus 

nearly all the elastic d ebris she d into the Taku embayment was derived 

from older rocks. 

The western source area was deeply dissected, exposing 

granitic rocks that were emplaced in the early Triassic, as well as 

metamorphic rocks and Upper Triassic volcanic and sedimentary 

strata. Coarse debris from all of these olde r rocks was carried 

eastward and deposite d in great piedmont fans, deltas, and channel 

d eposits along the easte rn flank of the uplifted area, where . they are 

pr eserved as the greywacke s and polyµiictic conglome rates of the 

Takwahoni Formation. Farther northeast, beyond the outermost 

d eltas , the bottom of the Taku embayment sloped steeply down to the 

off-shore trough. Thick deltaic wedges , rapidly accumulate d along 

the foreshore, periodically slumped away and swept down the steep 

submarine slope as turbidity currents that settle d out in the d eep, 

c entral part of the trough. There the great thickness~s of silts, sands , 

and muds that compris e the Inklin Formation we r e d epos i ted. 

The width of the trough must, formerly, have b een much 

greater than the present width o f the outcrop belt , extending northeast ­

ward beyond the area now underlain by older rocks of the Atlin Horst. 

Toward the end of the Lower Jurassic period the Taku embayment had 

begun to fill with sediments, and broad deltas converged to form a 
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low- l ying plane that extende d far to the northe a st of the Lower Jurassic 

strand line. By Middle Juras sic time, shallow, brackish water con­

ditions existed as far east as Trapper Lake where thin _ coal seams are 

found associated with Bajocian amrnonite s. 

In Tulsequah map -area a great gap in the sedimentary 

record separates the Middle Jurassic shales from the Upper Cretaceous 

Slol~o Group . Despite this, a great deal can be deduced about this 

interval fro m structural relationships and from the sedimentary 

record in adjacent areas to the south and east . During this time the 

Meso zoic rocks of Tulsequah area were folded, uplifted, and deeply 

eroded . Again the greatest uplift occurred in the Coast Mountains 

Belt and Stikine Arch but this time it was accompanied by uplift of the 

A tlin Horst. Between these two great positive elements the M _esozoic 

strata were deformed into relatively open folds with west-northwester ly 

trends, clear ly reflecting the eastward projecting salient of the Stikine 

Arch. Uplift of the Atlin Horst was accomplished by renewed movement 

on the ancient, nearly vertical, Nahlin fault. 

With uplift of the Atlin Horst, · southerly directed gravity 

folding and thrusting were initiated in the overlying Mesozoic sediments. 

The King S almon thrust fault , which is the most extensive single fault 

to d evelop in response to this uplift, is localized along the base of the 

S inwa limestone, below the Lower and Middle Jurassic, Inklin Formation . 

Movement of at l east 10 miles occurred _on this one fault, and many 

l esser thrusts and decolleme:µt indicate a massive southerly directed 

tectonic transport of rocks above and along the southern flank of the 

uplifted Atlin Horst. 

Material removed by e rosion from this vast uplifted area 

was carried s outh of t h e map-ar e a a n d d e p os i t ed, during Uppe r Jurassic 

time, in the Bowse r Basin (Fig . 7). The nort h e rn s t ran d line of the 
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Bowser Basin has been removed by late r erosion but the most northerly 

exposure s of Bowser sediments include extensive channel conglomer­

ates. that thicken northward and consist almost entirely of chert p ebbles 

that could only have come from Fermo-Triassic rocks north of the 

N ahlin fault. 

The Upper Jurassic folding and uplift marked the end of 

marine sedimentation i n Tuls equah map-area. Sinc e that time the 

area has remained emergent and by late Cretaceous time it had become 

a deeply dissected area of moderate to high relief. Beginning in the 

Late Cretaceous or early Tertiary, a large number of volcanic centres 

began to erupt in the western and central p a rt of the map-area, giving 

rise to the Sloko volcanic deposits. The eruptions were of the explo sive 

type, throwing out quantiti es of ash and coarse pyroclastic d eb ris, and 

lesser amounts of andesitic and dacitic lava. Much of the loose volcanic 

material was quickly eroded and transported to intermontane basins 

where . great thickne sse s of vole anic sediments accumulated, together 

with primary pyroclas t ic deposits. The presence of large carbonized 

· lo gs and coaly laye rs in the tuffaceous beds indicate that whole forests 

were periodically d estroye d by the rapid accumulation of volc'.'Lnic d eb ris. 

The volcanic activity was accompanied by extensive normal 

fau lting and block foundering as well as shallow but widespread plutonic 

activity. Emplacement of the younger quartz monzonite b atholiths of 

map-unit 16, intrusion of the felsite stocks and dykes of map-unit 15, 

and eruption of the Sloko volc;anics are atl r e l ated to the same widespread 

episode of late Cretaceous and ear ly Tertiary igneous acitivity. 

It is not know-n when the Sloko volcanism ceased, but a 

potassium-ar gon age of 15 m . y . on biotite -bearing tuff below the Heart 

Peaks basalt indicates that sporadic eruption of acidic lavas continued 

until at leas t l ate Miocene . By the time the Level Mountain basalt was 
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erupted in late Tertiary the eastern and central part of the map-area 

had been reduced to a gently rolling plateau drained by narrow, steep­

walled valleys. Onto this surface the b _asalt was poured, filling the 

youthful valleys and spreading in thin sheets over many square miles 

of the plateau surface. The quiet outpouring of basalt continued peri­

odically into the Pleistocene, by which time the main topographic fea­

tures of the area had b een establishe d. 
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ECONOMIC GEOLOGY 

History of Mining and Prospecting 

The early history of mining and prospecting in Taku River area 

was r e viewe d by Kerr (1948 ), who m entioned a record of go ld discovery 

along Taku River as ear ly as 187 5. During the Klondike Ru s h of 1897 and 

1898 the Taku was us e d as a route of entry to the interior a nd this l ead 

to extens ive p rospecting of the country accessible from Taku valley. In 

1923 the Tuls e qua h Chie f property was discove red on the e ast side oJ 

Tulsequah Rive r, and active d evel opment of the property i n 1929 a ttracte d 

prospectors who stak e d claims . Thos e which were late r to b ec ome the Big 

Bull and Polaris Taku mines were both discove red in 1929, as were the 

Ericks en-Ashby and s everal oth e r sma lle r p rop erti es situ ated in the lower 

part of Taku valle y. 

Early att e mpts at development were abandoned and it was not until 

1937 that the Whit ewate r prop er ty was brought into production as the Polaris 

Taku Mine . It continue d to operate unt il 1951, during· which time a total of 

719, 336 tons of or e was milled, yie lding gold v alued at more than $8 , OOO, OOO. 

Following closure of the Polaris Taku Min e in 1 951 the mill and camp were 

leas e d to the C onsolidated Mining and Smelting Company of Canada Limited 

(now Com inco Ltd.) w hich started production from the Big Bull (Manville ) 

and Tuls equah Chief mines that same summer . Or e from both m iries was 

trucked to the Polari s T aku mill and conc entrate s shipped by b arge down 

Taku River t o tidewater . From 1951 until production c~ as ed in 1957 du e to 

low metal prices , combine d production from the Big Bull and Tuls equah 

Chief mines amounted to 1, 029, 0 89 tons of ore milled , y i elding 94 , 254 

ounces of go l d , 3, 40 0,773 ounces of silver, 13,603 tons of copper, 13,463 

tons of l ead, 62 , 346 tons of zinc , and 227 tons of cadmium. 
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In recent years Tulsequah 2.rea has received considerable 

attention from s evera l major exploration companies who have employed 

helicopters to take prospectors to remote parts of the map-area and to 

carry out geophysical and geochemical surveys of selected areas. Ma:r:y 

n ew properties have b een staked since the field mapping was completed . 

The more promising prospects have been explor ed by stripping , trenching 

or diamond drilling and s everal, such as the Bing, Thorn, and Ericksen­

Ashby are scheduled for further development . 

Geological Associations of Mineral Deposits 

In addition to staked properties, many mineral occurrences were 

noted in the cours e of fi eld mapping. With few exceptions there is a close 

corr e lation between the type of mineralization and the geological environment. 

Small amounts of nicke l, asbestos, and magnesite are associated 

with ultrabasic rocks in the Menatatuline Range and on the ridge southeast 

of Tatsamenie Lake. All the asbestos occurrences seen in the course of 

fi e l d mapping are small and consist of short, brittle fib re , however , 

commercial quality fibre is reported by p rospectors from the h ead of Yeth 

Creek. Traces of nickel (miller ite) and veins of magnesite are found in 

shear zones along the margins of the Nahlin ultramafic body. The nickel-

b earing zones are sheared, carbonated serpentinite, veined with a stockwork 

of chalcedony and opal stringers . 

Occurrences of copper were most frequently found associated with 

the Upp er Triassic volcanic rocks, with the younger quartz monzonite 

phas e of the C oast plutonic rocks, and with felsite porphyry bodies believed 

to b e a phase of the quartz monzonite . Within the Stuhini volcanic rocks 

coppe r is found as thin films of malachite on joint surfac es or small amounts 

of disseminated chalcopyrite in shear zones , particularly where the 
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volca;nics are altered near int rus ive bodies. Similar occurrences are 

rare in pre- Upper Trias sic volcanics, but small l enticular quartz veins 

carrying pockets of massive chalcopyrite were noted at a few places 

within the pre- Upper Triassic sediments. Copp er occurrences related to 

the qua rtz monzonite and to the felsite porphyry bodies, such as the FAE 

and Bing properties, usually contain significant amounts of molybdenite as 

well as chalcopyrile. Mineralization was confined to zones of fracturin g 

either within the intrusion or the adjacent wa ll rock which is usually 

silicified and feldspathized. The chalcopyrite and molybdenite are found 

both as ve ins and disseminations throughout the sheared and altered rock. 

Molybdenum occurs without copper at many places in the younger 

quartz monzonite and its related leucocratic phases. The Nan and Elaine 

propert i es are the largest deposits of this type so far located within the 

area, however , smaller occurrences are found within and adjacent to the 

swarm of felsite dykes that runs northeasterly from Sittakany va lley, and 

in aplitic phases of the younger quartz monzonite northwest of Whiting Lake. 

Base metal d e posits w ith significant amounts of gold and silver 

occur as replacement bodies in sheared Stuhini volcanic rocks (Tul s equah 

Chief and Big Bull), in sheared Permian limestone (Ericks en-Ashby ), and 

in quartz -fe ldspar porphyry bodies cutting Stuhini volcanic rocks. Each 

of these deposits is in or near Stuhini volcanic rocks cut by young felsite 

intrusions. This same geological association applies to most of the small 

lead-zinc occurrences noted in the course of field mapping. The country 

. . 
rock is highly silicified, carbonatized, and albitized, and charged with 

finely disseminated pyrite. The altered rock commonly contains quartz-

carbonate , barite, or stibnite stringe rs. The principal ore minerals , which 

may occur as veins or local disseminations, ar e chalcopyrite , sphalerite, 

ar gentife rou s galena, and tetr ahedr ite . 
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The arsenical gold ores of the Polaris Taku Mine a lso occur in 

highly fractured and carbonatized Stuhini v~lcanic rocks. The gold- bearing 

ars enopyrite is di sseminated in the altered rock and in quartz- carbonate 

stringers . No other deposits of this type were noted within the area. 

Antimony occurrences cannot be related to any particular host rock. 

The Council, Surveyor, and Baker properties are in Stuhini volcanic rocks 

where as the stibnite ve ins west of Tatsamenie Lake a re in pre-Upper 

Triassic sediments and those on the east side of Tatsamenie Lake in foliated 

metadiorite. In each case, however, the surrounding rock is intensely 

altered to a mass of quartz and carbonate with finely disseminated pyrite. 

The large zone of hydrothermally altered rock on the west side of 

Tatsamenie Lake contains occasional veins of stibnite and barite, one known 

. . 

occurr ence of chalcocite, and many quartz-carbonate veins either with or 

without pyrite. It is the largest of several such zones in a belt extending 

northwcster ly to include the Thorn and B. W. M. properties and southeasterly 

to include the Bing and FAE groups . The altered rocks are bleached to a 

light buff or greenish colour with a deep rind of rusty weathering. The 

original rock textures have been largely destroyed and replaced with a fine 

mosaic of quartz-albite and carbonate with occasional rhombs of ferro-

dolomite . Microscopic veinlets of quartz and carbonate are common and 

the entir e rock is charged with finely diss e minated .pyrite and iron oxides . 

This type of alteration is similar to that surrounding most of the l ead - zinc -

copper deposits and all of the stibnite occurrences known in the area. In 

a f ew places the alteration can be related to felsite intrusions; in others, 

where no intrusive body is expo sed, it is reasonable to expect that one is 

present at moderate d e pth b e low the surface . If these altered zon e s are in 

fact contact aur e ole s t h e n th e pr e s e nce of stibnite , barite, and chalcocite 

would suggest a lo w temp e rature environment, r e latively near the oute r 

limit of alte ration. D e posit s of lead, zinc, and copper such as the Thorn, 
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or deposits of copper-molybdenum such as the Bing and FAE might 

logically be expected at greater depth, adjacent to or within the intrusive 

body. 

Although more data are needed to prove a genetic relationship 

between many of the mineral deposits, between the zones of quartz­

albite -pyrite alteration and the young felsite intrusions there is unqu estion ­

ably a clos e spatial relationship . If the relationship is genetic then the 

f elsite bodies are polymetallic, inasmu ch as Mo, Cu, Pb, Zn, Sb, Ag , and 

.Au have all be e n found either within them, or w i thin adjacent zones of 

alteration. Moreover , there appears to b e a .zonal distribution of metals 

with resp ect to the top of the intrusions. Molybdenite is found in the coarse­

grained quartz monzonite phases and deep-seated dykes and sills that 

exhibit little or no wall rock alteration . Copper appears w ith molybdenum 

in small stocks and cupolas such as the Bing and FAE, and copper, lead, 

and zinc are found in the altered wall rock adjacent to felsite cupolas, 

dykes , and sills as at the Tulsequah Chief, Thorn and Ericksen- Ashby. 

V eins of stibnite and barite are most abundant in the outer part of the 

altered zones , some distance above the actual intrusion. 

Lis t of Mineral Properties 

The locations of m ineral properties listed here are shown on the 

acc ompanying map 1262A. The brief summary des.criptions are based on 

field observations, published reports, and information _supplied by company 

geologists. For more detailed descriptions of many of the properties the . 

r eader i s referred to the reference list below. 
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1. Polaris Taku Mine (Formerly Whitewater ) 

References : Minister of M ines , B . C. Ann. Repts.: 1929, p. 142; 

1930, p. 122; 1931, p . 61 ; 193 2 , p. 64; 1933, p. 172; 1935, 

p p . B2 7, G47; 1936 , p . B21 ; 1937, pp . A7 , B3 , 40 , 42; 1938, 

pp. A33, 39, B24; 1939, pp. 35, 42 , 64 ; 1940 , pp. 23, 51; 

1941, pp. 24 , 53; 1942 , pp. 26, 53 ; 1946, pp. 35, 6 1; 1947 , 

p. 62; 1948, p. 61; 1949 , p. 72; 1950, p. 73; 1951, pp. 40 , 74 ; 

Smith, Alexander , 1948, p. 112; Kerr , F.A., 1948, p. 65. 

The Polaris Taku Mine was in operation from 1 937 until 1 951 with the 

exception of the war years, 1942 to 1946, when production was suspended. 

It is a go ld property, the gold occurring in fin e needles of arsenopyrite 

diss eminated in a fault- bounde d we dg e of Stuhini volcani c rocks. The 

depos i ts are shear zones containing numerous replac ement veins adjacent 

to which the wall rock i s carbonatized and l ocally a lbitized. 

2. Tuls equah Chie f 

R eferences : Minister of M ines , B. C. Ann. Repts.: 1924, p. 89; 192 6 , 

p. 106; 192 8 , p. 103; 1929, p. 136; 1930, p. 122; 1936, p. 321; 

1946, p. 61 ; 1947, pp. 68- 70; 1948 , p. 63; 1949, p. 73; 1950, 

p. 74; 1951, p. 40 ; 1952 , pp. 39-75; 1953, pp. 42 , 81; 1954 , 

p. A80; 1955, pp. 11, 12, 13; 19 56 , pp . 12, 13; 1957, p. 5; 

Smith, A lexander , 1948, p. 112;Kerr , F.A., 1948, p . 58. 

The Tulsequah Chief Mine was operated by the C onsolidated Mining and 

Smelting C ompany of Canada Limited from 1951 until 1957 . The ore deposits 

occupy shear zones in altered Stuhini volcanic rocks . The alteration is 

as sociated w ith lar ge felsite dykes and northeasterly trending faults . Ore 

m.in ~ rals consist of massive , fine - grained , pyrite and chalcopyrite in lenses, 

and sphale rite , pyrite, and galena i n a dense quartz - carbonite - barite gangue . 

M etals produced were copp e r, lead, zinc , go ld, silver, and cadmium. 
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3. Big Bull (Manville ) 

R e f erences : Minister of M ines , B. C. Ann. Repts .: 1929, pp . 125, 118, 

139; 1930, p. 121; 1931, p. 62 ; i936 , p. B21 ; 1946 , p . 61 ; 1947 , 

p. 68-69; 1948, p . 62 ; 1949, p . 73 ; 1950, p. 74 ; 1951 , pp . 4 0, 74 ; 

1952, pp. 39, 75; 1953 , pp . 42 , 81; 1954 , pp . 47 , 80 ; 1955, 

pp. A4 6 , 11; 1956 , pp. A47, 12; 1957 , pp. A43 , 5 . 

Smith, Alexander , 1948 , p. 121; Kerr , F.A. 1948, p. 6 1. 

The Big Bull Mine was operated during the same period as the Tulsequah 

Chief, and ore from both m ines was concentrated at the same mill. 

Mineralizati on at th e Big Bull is similar to that at the Tuls equah Chief, 

co1npri s ing m ixed sulfide replac ement of sheared and highl y altered 

Stuhini volcanic rocks . As at the Tuls equah Chief the alteration is related 

to dykes and northerly trending faults . 

4, Ericksen-Ashby 

References : Minister of Mines , B. C. Ann. Repts.: 1951, p. A 74; 1952, 

p. A76; Kerr , F. A., 1948, p. 71; 1964, Prospectus of Ericksen-

Ashby Mines Ltd. 

This property was first staked m 1929 and development work, including 

hand-t renching and drilling was car :ried out intermittently until 1 963. In 

September , 1963 , Ericksen - Ashby Mines Ltd. was incorporate d as a 

private company, and in 1964 it began an extensive diamond drilling program 

--on the property . Mineralization consisted of massive sulfide replacement 

of limestone lying immediately below the Stuhini volcanic rocks , which are 

cut by a lar ge tabular body of fine - grained quartz monzonite . The minerals 

pres ent are pyrite , sphalerite, galena , and freibergite. 
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5. Red Cap 

References: Minister of Mines , B . C. Ann. Repts. : 1 930, p. 122; 1 931, 

p. 63. 

Mineralization on this property is related to the contacts of a srnall grano -

diorite stock , The adjacent Stuhini and King Sa lmon volcanic rocks have 

b een silicified, carbon atized, and h eavily pyritized for a distanc e as much 

as 3, OOO feet from the contact. Within this altered zone are quartz-

carbonite-pyrite veins with les ser amounts of spha l er ite , galena, chalco-

pyrite, and arsenopyrite. 

6. B.W.M . 

.References : Minister of Mines, B. C. Ann. Repts . : 1 950, p. A 7 5 

Thi s property is on a large rusty zone adjacent to a small quartz diorite 

sto ck that cuts Upper Triassic volcanic and sedimentary rocks . Both the 

s tock and th e altered wall rock are cut by tabular and irregular masses 

of pink quartz feldspar porphyry . Fractu re zones w ithin the porphyry and 

for several feet into the surrounding rock are fill ed with drusy quartz 

veins and vugs contain in g clacite , limonite , and chalcopyrite. 

7. Thorn 

Referenc es : Minister of Mines , B. C. Ann. Repts.: 1963 , p . 6 . 

The Thorn group of claims , owned by Juli an Mining Co. Ltd . of Vancouver , 

-...___ 

is i n the bottom of a deep narrow va lley occupie d by a northwesterly flowing 

tr ibutary of Sutlahine River . The ridge to the northeast is capped by several 

thousand f eet of Sloko volcanics, whereas the ridge to the southwest consists 

of Stuhini pillow lavas . Intermitte nt outcrops in the creek bottom include 

a ndesite b e liev ed to b e altered S tuhini l ava and a green quartz-fe ldspar 

porphyry that may be part of a system of feeders for the overlying Sloko 
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volcanics . The porphyry and n e arb y andesite ar e charge d w ith diss eminat e d 

p yr i te and l e sser amounts of chalcopyrite and, in add ition, a stockwo rk of 

quartz veins w i th chalcopyrite , tetrahe drite , stibnite and enargite . The 

c ompany reports significant values in copper , go l d , silver , l ead and z i nc . 

8. Bin g 

T he Bing group i s near the margin of a l arge body of fo liated diorite 

a d j acent to w h ich the pre - Upper Tri assic volcani c and sedimentary rocks 

h ave been intensely dioritized . In the vicinity of the prope rty the dioritizecl 

r ocks are cu t by y oung fe l dspar porphyry dyk e s , sills , and irregul a r 

ma sses , which have caused further feldspathization and silic if i cation of the 

infru ded rock. Mine ral i zation, comprisin g disseminate d chalcopyrite and 

mo l ybdenite , i s relate d to fracturing within this altered zone . Chalcopyrite 

ai so occurs with pyrite in masses and knots of epidote . 

9. F A E 

R efe r ences: Mini ster of M ines , B . C. Ann. Repts .: 1963 , p . . 7. 

Low grade diss e minations of chalcopyrite and molybdenite occur in 

sili c i fi e d fracture zones along the southern ma :;;·g in of a small locally 

p o r phyritic , quartz monzonite st o ck which cuts pre -Upper Tria ssic sedi ­

ments and volcanics . A magnet it e - rich ~karn on the north sid e of the same 

b ody a l so contains . small amounts of copp e r . 

10. Nan 

Float, b ea ring molybdenite , was discovered on the glacier at the h ead of 

the south fork of S ittakany River in 1961 . Although part of this comes 

fr om apliti c dykes that cross th e va ll ey at many places, the greater part 

appe ars to have b een supplied from a tabular body of pneumatallitically 
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alt e red felsit e , exposed in the cirque on the southern side of Mount Ogden. 

The body has an expos e d l ength of over 5 , OOO f eet and a maxin1um w icith of 

about 500 feet . Molybdeni te is sporadically distributed throughout the b ody 

as small clots and fracture coatings . 

11. Elaine 

The Elaine claims are on the contact of a well -defined apophysis of quartz 

monzonite that cuts foli ated diorite south of Trapper Lake . Sma ll amounts 

of molybdenite are found as local diss emi nat ions w ithin the quartz monzonite , 

but the m ain show ing consists of thr ee eas t-wes t tr endin g quartz ve ins 

(up to 18 inche s w ide ) within the dio rite a short distance from the quartz 

monzonite contact. Coars e -grained molybdenite fo rms rosettes up to six 

inches a c ross along the s e lva ges of the veins . 

l2. Surveyor~ and l3 . Council 

R efer ences : Minis ter of Mines , B . C. Ann. R epts.: 1930, p. 121; 

Kerr, F. A., 1 948 , p. 69. 

Both of thes e propertie s are in sheared and altered Stuhini volcanic rocks. 

The d e posits consist of veinlets of massive and disseminated s t ibnite and 

pyrite in a qua r t z - carbonate gangue . 

14. Baker Group 

This property was not v isited but is reported to cover a la rge altered zone 

in volcan ic rock c ontaining veins and di sseminations of stibnite . 
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Appendix I 

STRATIGRAPHIC SECTIONS 
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Section i 

PERMIAN (Map-unit 3) 

S ection measured on ridge 2 miles south of the western end of Victori a L ake . 

Unit 

17 

16 

15 

Tr i as s i c and Older (Map-unit 4) 
(see section 2 ) 

Conformable contact 

L imestone , ske l etal , light to medium grey, medium 
grained; 2 - to 4-foot b e ds; white weathering; abun­
d ant crinoid, shell and bryozoan d ebris , occasional 
lar ge solitary corals . 

B ase of section 

L imestone , medium grey, fine grained, massive; 
w eathers light grey to white; abundant crinoid and 
she ll debris and occasional fusulinid tests . 

L imestone , medium grey, fine grained; 1 - to 6 - foot 
b eds; weathers white to brownish grey; some beds 

. contain abunda·nt lar ge , Yabeina - like fusulinids . 

14 Limestone , medium grey, fine gr a ine d, massive to 
thick bedde d; weathered s urface light grey with 
r andom network of very thin siliceous ribs. 

13 Limestone , coquina, brownish grey, fine grained; 

12 

1 1 

10 

close l y packed foraminiferal test including large 
Yabeina-like fusulinids; regular 1- to 2-foot beds; 
weat hers medium grey . 

Limestone , light grey, fine grained; mas.sive , i n 
p art biocla s t ic with crinoid, shell, and bry o zoan 
f ragments , and lumps in a micrite mat rix; weathe rs 
white . 

Limestone , dolomit ic, brownish grey, fine grained; 
u niform 2 - to 3-foot beds; weathe rs light grey . 

Lime s tone , bioclastic, medium grey, f etid; com­
pos e d of medium to coarse s ke l etal grains (la rgely 
c rinoi d; bryozoan and molluscandebris); occasional 
small fu sulinid tests; weathers white . . 

9 Limestone breccia , medium grey with scatte red 
nodu l es of d ark grey chert; b r eccia blocks up to l 
foo t i n diameter are entire l y bioclastic limest one 
cemente d by foraminife ral l imestone ; '-Veathers 
white . 

Thickness (feet ) 

Uni t 

14 0 

2 15 

3 5 

37 0 

15 

355 

21 0 

320 

60 

Total 
f r om b ase 

2, 540 

2, 400 

2, 185 

2, 185 

2, 15 0 

1, 765 

1, 410 

1,200 

880 
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Unit 

8 Limestone , medium grey, fine grained, fetid; 

7 

6 

5 

4 

3 

2 

1 

massive. 

Limestone , light grey with ye llow staining on frac ­
ture surfaces, fine g r ained, autoclastic. 

Lime stone , dolomiti c, medium grey with irregular 
brownish grey dolomitized patches; massive . 

Limestone , medium grey, fine grained; thick bedded 
to m ass ive ; weathers light grey; o ccasional small 
c rinoid fr ag1nents. 

Limestone , dolomiti c, medium grey with irregular 
brownish g r ey do l omitic patches; fine grained; 2-
to 4-foot b eds ; scattered, highly irregul ar silicified 
patches that weather to a rough, hackley surface ; 
occasional crinoid and bryozoan frag1nents. 

Limestone , greyish brown, cherty, very fine 
grained; 1- to 8-inch beds with irregul ar bedding 
surfaces ; weathers medium grey, flaggy; occasional 

. small crinoid stems and poorly preserved fusulinids . 

Limestone , m e dium grey, crystalline, fine grained; 
2- to 3-foot beds; scattered, irr egul ar chert no d­
ule s; weathers white with brown staining on joint 
surfaces; occasional small, poorly preserved, 

· silicified fusulinids. 

Limestone , light grey, crystalline , fine grained; 
massive , highly fractured wit h r ectangular bedwork 
of v eins and str ingers of coarsely crystalline white, 
secon d ary calcite; fracturing due to severe defor­
mation along axis of anticline . 

Thickness (fee t ) 

Unit 

220 

20 

210 

70 

130 

80 

40 

50 

Total 
fro m base 

. 820 

600 

580 

370 

300 

170 

90 

50 
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Section 2 

TRIASSIC AND OLDER (Map-unit 4) 

S ection measured on ridge 3 miles south of the eastern end of Victoria Lake . 

Unit 

17 

16 

Top of section 

Mainly greenstone, i nterlayered with minor volcanic 
gr eywacke , chert, and occasional small pods and 
lenses of limestone; unit is predominantly massive, 
locally pillow and fragmental structures are visible 
in the greenstone and indistinct bedding in the grey­
wacke; weathe ring dark greenish grey to b l ack , 

Chert and ar gillaceous quartzite, d ark grey to black, 
thin bedded; weathers d ark grey to black. 

15 Gre ywacke and siltstone , phyllitic, greenish grey; 

14 

13 

12 

11 

1- to 2-foot beds with indistinct light and d a r k grey 
ban ding; weathers greenish grey . 

Gre enstone, d ark greenish g r ey to black; massive; 
fr agmental texture vis ib l e on weathered surfaces , 

Greywacke , volcanic, greyish green, fine to medium 
grained; thick bedded to mass i ve; sheared;· brown 

w eathering . 

Gre enstone , dark greenish grey to b l ack with veins 
and stringer s of light green epidote and white car -
bonate ; massive . 

Phyllite , light grey, lustrous; thin bedded, friable. 

10 Limestone , crystalline , light grey, fine grained, 

9 

8 

massive . 

Argillite , phyllitic , dark grey; thin bedded, sheared 
w eathers greenish grey. 

Limestone , crystalline , light gr ey w i th dark bluish 
grey str eaks, fine grained, massive. 

7 Mainly che rt, interbedded with minor silic eous argil -
lite and quar tz ite; black, medium grey, and brown; 
1- to 3-inch beds (ribbon chert); weathe rs black to 
r eddish brown . 

Thickness (feet) 

Total 
Unit fro m base 

2, 900 8, 168 

280 5, 2 68 

50 4, 988 

45 4, 938 

160 4, 893 

200 4,733 

11 0 4, 53 3 

8 4,42 3 

2 4 0 4, 415 

75 4, 175 

1, 600 4, 100 



Unit 

6 

5 

4 

3 

2 

1 
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Quartz i te , argillaceous, dark grey to gree11ish grey; 
2- to 8-inch beds with indistinct laminar banding; 
well-deve loped shear cleavage parallel to bedding, 
in part phyllitic; weathers greenish grey, flaggy. 

Argillite , cherty, black; thin bedded, sheared; fr ac -
ture surfaces coated with graphite. 

Quartzite , argillaceous, dark grey to greenish grey, 
-fine grained; 4- to 6 -inch beds, sheared; weathers 
dark grey. 

Argillite, dark grey to black; thin bedded, pro­
nounced cleavage parallel to bedding; weathers 
greenish grey. 

Chert, argillaceous, black; 1- to 2-inchbeds , 
strongly sheared. 

Argl.llite , phyllitic, dark grey to black; thin bedded 
to fissile; weathers greenish grey . 

Conformable contact 

Permian (Map-unit 3) 

(~ section 1) 

Thickne ss (feet) 

Unit 

670 

. 160 

450 

130 

410 

680 

Total 
from base 

2, 500 

1, 830 

1, 670 

1, 220 

1, 090 

680 
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Section 3 

KING SALMON FORWLATION (Map-unit 8) 

Section measured on high ridge east of Sut lahine River, 8 miles south of the junction 
of Sutlahine and Inklin Rivers. 

Unit 

Top of section, younger beds not exposed 

12 Tuff and breccia, dark grey to black; regular alter-

11 

10 

nation of coarse grained and fine grained, 1/2- to 
2-foot beds; clasts comprise ash, lapilli and angular 
blocks up to 6 inches in diamete r of basaltic­
andesite, calcareous matrix; weathered surface 
black, rough an d pitted. 

Shale , dark grey, silty, fissile, with a few 2- to 
6-inch interbeds of calcareous siltstone; s parse 
fragments of Halo bi a? 

Volcanic sandstone , gritstone, and tuffaceous silt­
stone, inte rbedded; sand stone and grits tone greenish 

. to purplish grey, siltstone greyish green; thin b e ds 
of the three rock types alte rnate throughout the unit; 
clasts ·in the gritstone are mainly subangular frag­
ments of volcanic rock, but a few chips of grey che rt 
are present in some beds; siltstone contains ammon­
ite and p e l ecypod fragments. 

9 Volc anic breccia, gritstone and sandstone, inter -

8 

7 

b edded; unit comprises a regular alternation of 
coarse grained and fine grained elastic l /2- to 
2-foot beds, all clasts are greenish grey or purplish 
grey andesite; coarse clasts subrounded; fine 
grained beds have indistinct banding due to size 
sorting. 

Volcanic breccia, l /2 inch to · 10 inches, angular to 
subangular clasts of greenish and purplish grey, 
porphyritic andesite in a sparse matrix of the same 
composition; massive unit with no apparent bedding. 

Shale and siltstone, unit mainly black, thin bedded 
shale with a few irregular beds and lenses of light 

to medium grey siltstone, shale contains sparse, 
poorly preserved fragments of Halobia and 
Jur avites, G.S.C. Loe. 43693 . 

Thickness (fe et) 

Unit 

190 

80 

130 

110 

100 

190 

Total 
from base 

3, 7 50 

3,5 60 

3,480 

3, 350 

3,240 

3, 140 
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Unit 

6 Volc anic sandstone, siltstone, shale and tuff, inter -

5 

4 

3 

bedde d; _sands tone dark to medium grey, medium 
graine d, sorne beds with indi stinct l aye ring due to 
siz e sorting, 1 /2 - to 4-foot beds with siltstone or 
shale partings, flaggy, dark g r ey weather ing; silt­
stone (grey ish green) and sha l e (dark grey) comprise 
thin-b e dde d membe rs from 1- to 30-foot thick illter­
b edded with the sandstone; tuff, dark g r ey to black , 
fine to very coar se grained, forms members up to 
30 fee t thick w i th regul ar l ayering indi stinct on 
fr esh su rfac es but appears as prominent black a·nd 
white bands from 1 / 8 to 1 /2 inch on weathere d sur­
fac es , some beds of co a rs e l a pilli tuff have a cal­
careous matrix . 

Volc anic san ds tone and breccia-conglomerate , inter ­
b e dde d, about 50 per c ent of each; sandstone, dark 
greenish grey t o dark purpli sh grey , medium to very 
coar se graine d gritstone , grains subangular to sub­
rounde d, mainly an d esite fr agrnents but i nc luding 
small amounts of che rt, 1- tq 6 -foot beds; flaggy, 

weathering ver y dark greenish g r ey ; breccia­
conglomerate, clas ts entirely d a rk greenish or pur­
plish grey porphyri t ic andesite , most cl asts sub­
an gul ar t o subrounded but some well rounded, 
poorly sorted, b e ds thick, massive ; weathe ring d ark 
gre eni sh grey . 

Lava flows and volcanic brecc i a inter l aye r ed; both 
flows and brec cia fragments consist of dark green to 

. black , less commonl y 'd ark purple , porphyritic 
ande site with abun d ant small whi te feldspar pheno­

.cryst s and locally small amygdules of carbonate, 
b e dding irr egul a r and poorly define d, weathe r ing 
d ark grey to black. 

Volc anic breccia and conglomerate interbedde d w i th 
les ser amounts of greywacke and fine-grained tu££; 
br eccia and conglomerate; clasts entirely dark 
greenish grey fine-grained andes i te , angul ar to s ub ­
rounded, 1 /2 inch to 6 inches' in diameter , poorly 
sorte d, crudely strat ified, beds very thick with 
poorly d efine d bedding planes , large sections appear 
mas s i ve and structureless, weathering dark green­
ish g r ey; greywacke, medium grey, medium to 
co arse grained, irregular or l enticular 1 - to 2- foot 
b e ds; tu££ , dark grey fine grained, fresh surfaces 
appear structureless but weathered surfaces displ ay 
thin , white l amellar banding. 

Thickness (feet) 

Unit 

770 

580 

290 

780 

Total 
fro m base 

2, 950 

2, 180 

1, 600 

1, 310 
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Unit 

2 Volc anic conglomerate and greywacke interbedded; 

1 

conglomerate clasts are subangular to subrounded 
and comprise 90 per cent fine-grained andesite , 8 
p e r cent phy llit ic, argillaceous quartzite , and 2 per 
c ent fine - to medium-grained hornblende diorite; 
greywacke , and matrix of conglom.erate comprise 
poorly sorted angular t o subrounded grains of vol­
canic rock and chert; weather ing, dark greenish 
grey. 

Volc aT1i c sandstone interbe dde d w i t h l esser amounts 
of l ava; sandstone , dark greenish grey, very co arse 
gr a ined, thick mass i ve beds with thin p artings of 
gre eni sh grey tuffaceous siltstone; poorly sorted, 
comprising angul ar to subrounded grains of very fine 
graine d to aphanitic volcanic rock, minor chert and 
argi llite ; l ava, d ark greenish grey, porphyritic 
andes i te , mass i ve; both sand stone and l ava weather 
dark greenish grey . 

Bas·e of formation not expose d 

Thickness (feet) 

Unit 

110 

420 

Total 
fro m base 

530 

420 
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Section 4 

SINW A F O RMATION (Map - unit 9) 

Secti on was measured across a prominent limest one ridge 12 . 5 miles southeast of 
t h e intersectio·n between Sutlahine R iver and the southeasterl y trending belt of Sinwa 
Fo rmation . It i s overl ain disconformably by the Inklin Formation (s e ction 5) whereas 
the base i s cut off by the King Salmon thrust fault . 

Unit Thickness (feet) 

5 

4 

3 

Inklin Formation 

Structurally c onformabl e contact (d i sconforrnity) 

L i mestone , l ight yellow with dark yellow and rust 
c o l ou r ed streaks and patches , medium to fine 
gr a ined ; very porous and soft ; thin bedded, flaggy; 
u pper part of unit is fractured and stained with 

Un i t 

h ematite and appears to be deeply leached. 3 5 

Limestone , medium grey; fine grained, massive; 
white weathering , freshly broken surfaces have 
s trong petroliferous odour; fossils sparse , inc lude 
sponges , p e l ecypod fragments and poorly preser.ved 
solitar y coral s and bryozoa, G . S . C . Loe . 4 0433 . 1, 6 2 6 

L imestone , silty, brownish grey; tJ:.in, flaggy bedding; 
light grey weathering; ctmtains a few pelecypod 
fr agments. 12 

2 Limestone , medium grey, fine - grained, massive; 
unit includes a few thin lenticular chert beds and 
i rregular nodules; freshly broken surfaces have 
s trong petroliferous odour; small spherical, silicified 
sponges are abundant G. S . C. Loe . 40439 . 

1 L imestone breccia; fragments are highly.angular and 
r ange in size from small grit - siz ed particles to 
in d ividual blocks up to 3 feet across; 85 per cent of 
fr agments are fine grained; medium grey limestone; 
15 p er cent light grey chert, intersticies are filled 
w i th coarsely crystalline sec€>ndary calcite and 
l ocally with hematite; many open spaces including 
s mall caves lined with opaque, white calcite crys ­
s tals; weathering white, locally with red hematite 
strains . 

Fault con tact 

Takwahoni Formation 

3 82 

3 60 

T o tal 
from base 

2, 4 15 

2 ,3 80 

754 

7 4 2 

360 



Unit 

27 

26 

25 

24 

23 

22 

21 
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Section 5 

INKLIN FORMATION 

Section measured along low ridge 13 miles east of Sutlahine River and 9 ~iles 
south of Inklin River. It i s a direct continuation of section 4. The lowermost 
beds r est with structural conformity on the irregular, deeply leached uppe r 
surface of the Sinwa Formation. The top of the Inklin Formation is not exposed. 

Sinwa Forrnation (s ection 4 unit 5) 

Dis conformity 

Subgreywacke , medium grey, medium to coarse 
grained; 2- to 4-foot beds with flat, regular, bedding 
planes and no partings; weathering reddish brown, 

Unit 

flaggy . 150 

Subgreywacke and siltstone, interbedded; subgrey­
wacke, light grey, medium grained; 1/2- to 2-foot 
beds; weathe rin g reddish brown, flaggy; siltstone 
medium grey w i th d ark grey laminations and streaks, 
thin b edded, weathering dark grey . 180 

Mostly covered, intermitt ent outcrops of medium-
grained greywacke and thin-bedded siltstone. 490 

Siltstone and greywacke, interbedded; siltstone, 
dark grey with light grey l aminations and streaks, 
thin b e dd ed ; greywacke , medium grey, fine to 
medium grained; 1- to 2-foot b e ds, weathering 
light brown. 160 

Gr eywacke , medium grey, coarse grained ; 2- to 
6-foot beds; beds grade downward into coarse 
gritstone containing fe w p e bbles of limestone and 
bluish green che rt. 150 

Covered , intermitt e nt outcrops of fine-grained 
grey'Nacke . 420 

Gr eywacke , medium grey; fine to medium grained; 
1- to 4 -foot beds , some beds contain intraforma -
tional shale fragments; weathe::: i ng li ght brown . 280 

Thickness (feet) 

Total 
from bas e 

7, 73 9 

7, 589 

7,409 

6, 91 9 

6, 759 

6, 609 

6, 18 9 

20 Siltstone and silty shale, finely laminated grade d 
s equences alternate w ith intervals of shale present 
in many of the siltstone "!Jeds; light to medium grey 
weathering, naggy . 275 5, 90 9 
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Unit 

19 Greywacke and subgreywacke, medium to light grey, 
fine to medium grained; 2- to 10-foot b e ds, no 
apparent internal structures of variations in texture, 
some beds separated by partings of siltstone; 

Thickness (feet) 

Unit 
Total 

from base 

weathering light to m e dium grey. 450 5, 634 

18 

17 

16 

Conglomerate , pebbles of light grey fine-grained 
. limestone (90 %) and cherty siltstone (10 %) in a fine­
grained matrix of limy siltstone. 

Siltstone and shale, light and dark grey banded , thin 
bedded ; graded and convoluted bedding common; 
many of the silty beds contain intraformational 
sha l e fragments. 

Subgreywacke , light to medium grey; most b e ds 
medium-grained but some very coarse; 1/2- to 
4-foot beds; thin beds exhibit grading, thick beds 
have no apparent textural variation; weathered 
surfac e li ght brownish grey, flaggy; some beds 
pitted from solution of carbonate grains. 

15 Conglomerate , 1 /4- to 1-inch pebbles of light grey 
lin1estone in a sparse, brown silice9us matrix; 
weathered surface rough and pitted due to pre­
ferential solution of the limestone clasts. 

14 Mostly covered, intermittent outcrops of graded 
medium grey siltstone and silty shale; 1- to 
6-inch beds; slump strt1cture s and intraforma­
tional conglome rate common; weathering light 
grey; fl aggy ; some beds contain small chips 
of carbonized w ood. 

13 Conglomerate , pebbl e s of limestone (80%), chert 

12 

(10 %), and siltstone (10 %) in a fine-gr aine d 
matrix of limy siltstone , clasts well rounded. 

Mostly cove r e d, intermittent outcrops of siltstone 
and silty shale. 

11 Siltstone and subgreywacke, i.nterbedded , about 
50 % of each ; silts tone , li ght greenish grey with 
medium to dark grey s t r eaks and bands; graded 
and convoluted b e dding common; sub gr eywacke , 
medium grey, fine to medium grained with 
scattered grains of dark grey chert and light grey 
carbonate to 3 mm intraformationa l shale fragments 
abundant ; 1- to 6 -foot beds, massive ; weathering 
light brown, both siltstones and san ds tones in this 

unit contain a few widely sc atte red fragme nts of 
carbonized wood. 

10 5, 184 

230 5, 174 

500 -4, 944 

15 4,444 

390 4,429 

10 4, 03 9 

880 4,029 

1, 12 6 3, 149 



Unit 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 
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Thickness (feet) 

Gritstone, very pale grey, coarse grained with 
scattered light grey carbonate and chert pebbles; 

Unit 

massive; weathering greyish orange. 12 

Shale and siltstone; monotonous succ e ssion of graded 
beds from 1 inch to 3 feet thick; siltstone, sandy, 
light greenish grey at base of b e ds grading upward 
into dark grey shale at top convoluted bedding and 
intraformational conglomer a te common. 1, 3 08 

Siltstone and subgreywacke, interbedded; siltstone 
(80 % of unit), light and dark grey banded, 1- to 
10-inch beds, braded and convoluted. bedding 
common; subgreywacke (20 % of unit) m e dium grey, 
fine grained with occasiona l grains of chert and 
carbonate to 3 mm intraformational shale chips 
common near tops and bottoms of beds; 1 - to 3 -foot 
beds, weathering light grey. 205 

Conglomerate ; limestone and che rt clasts as in 
unit 3. 8 

Shale , dark grey, silty; thin bedded, laminated; 
pronounced slaty cleavage. 245 

Subgreywacke , m e dium grey, very coarse graine d, · 
with scattered subrounde d grains of gr e y che rt, 
carbonate , and clear quartz to 4 mm; thick bedded, 
massive; weathers l.ight brow n, surfac e pitted from 
solution of carbonate grains. 40 

Shale , black with medium grey lamina tions, silty. 120 

Conglomerate , p ebbles and cobble s of lime s t one 
and chert in matrix of limy silts t one ; cl a s t s 
well rounde d. 12 

Shale , black, silty; thin bedc;J.ed, friable. 55 

Conglom e rate, polymictic; clasts 40 % limestone , 
20 % andesite, 20 % greywacke , 10 % che rt , 10 % 
granitic; lime s t one cla sts ar e subround e d and 
range in size from 1 inch to 18 in c h e s in 
diamet e r; they a r e d a r k gr ey, fine g r aine d and 
have the p et roli fe rou s odo u r cha r acteristic of 
Sinwa limestone , some of the c l asts contain 
fragment s of cor a ls, bry o zoa , and s p onges 
similar to thos e in th e Sinw a Formati on, GSC 
lac. 404 60; ande site , g re ywacke and grani ti c 
clasts ar e we ll r ounde d and range in size fro m 
1 inch t o 10 inches in diameter ; c hert clast s, 

li ght grey, 1 inch t o 4 in c hes i n d iamete r, 
a ngula r. Top of sect i on , younger beds not 
p resent . 18 

Total 
from base 

2, 02 3 

2, 011 

703 

498 

490 

245 

205 

85 

73 

18 



U nit 

29 

2 8 
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Section 6 

Secti on was measured a l ong the r idge 6 miles southwest of King Salmon 
L ake . -It i s exposed on the northeast limb of a broad northwester ly 
tr ending syncli ne. The upp ermost be d s are overl a in unconiormably by 
v olcanic rocks of the Sloko Group whereas the lower contact with Stubini 
G roup i s obscured by an intrus ive body of quartz fe l dspar porphyry . 

Thickness (feet ) 
T otal 

U n it f rom base 
Un conformity 

Gr e ywacke and gr i tstone , med ium to li ght grey, 
coarse - gra ine d with many thin pebbl e l ayers ; 6 -
w eathe r ing brown. · 262 

Sub greywacke and shal e , in ter bedded i n abou t equal 
a mounts , b oth in 1- to 6 - foot beds ; subgreywacke , 
gr e yi s h green, medium to coarse grained with 
abundant subrounded white f el d spar and b l ack chert 
gr a ins , weathering li ght brown; sha l e , medium 
grey , silty , l aminated . l, 137 

11,394 

11 • 1 32 

27 Sha l e , s ilt stone and greywacke , interbedded; shale , 

2 6 

da rk g r ey, fi ss ile ; s iltstone , medium to light grey , 
lam inated, s lump structures and graded bedding 
common; g r eywacke , m e dium grey, fine gra ined, 
1- t o 4- foot b eds , flaggy , weathering brown; unit 
inclu d es a few 1- to 4 - inch beds of rusty weather ­
in g , ar gi llaceous limestone . 

Covered. 

2 5 Sha l e and greywacke , interbedded in the ratio 80% 

24 

24 

22 

sha l e , 20 % greywacke ; shale , medium grey, silty 
wit h s andy st r eaks of li ghter grey, common::.y 
crossbedded, a few t h iri calcareous b eds ; grey ­
wacke , medium grey , medium grained with many 
thin l enses of grit and pebbles , thi ck bedde d , 
w eather ing b rown. 

G reywacke and shal e , interbe dde d in the ratio 7 0 % 
g r eywacke , 30 % shale ; greywacke , medium grey, 
m edium grained w ith thin grit layers containing 
chert , f e ldspar , and rock f ;ragments to 5 mm ; 1 -
t o 10- foot b e ds , flaggy , crossbe dded, weathering 
br own; shale , dark grey, silty , l aminated . 

C overed. 

Shale and greywacke , interbedded in the ratio 60% 
shale , 40 % greywacke; shale , dark grey, silty, 
1- t o 8 - foot b e d s ; greywacke , li ght grey, fin e 
g r ained, 1/2 to 2 - fo ot b eds , weathering brown, 
s pherical calcareous nodules . 

70 4 9,995 

153 9, 2 91 

1, 80 4 9,13 8 

619 7,334 

2 82 6 ,71 5 

2 0 9 6 , 4 3 3 
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Unit Thickness (fe et) 

Tota l 

21 Subgr eyv.1acke, light grey, very coars e grained, sub­
angular grains of quartz and feldspar are pre sent 
in the upp er part of the unit, pebble layer s com­
posed mostly of granitic clasts are present near 
bas e ; 1- to 6-foot beds, weathering brown. 

20 Shale , blacl~, silty; few thin beds of black light yellow 
weathering arg illaceous limestone ; Dactylioc era s 
sp. indet. and Peronoceras sp. indet. GSC Loe . 
404 7 5 at base of unit; Harpoc e ras sp . indet. and 
abundant small ammonite fragments GSC Loe. 
40428 near top of unit. 

19 Greywacke, greyish green, coarse grained, 2- to 

18 

4-foot beds; weathering brown; some b eds contain 
calcar eous nodules. 

Conglomerate , unit grades from coarse boulder 
conglomerate at bas e to p ebble conglomerate at 
top,. well rounded clasts of granitic, metamorphic 
and volcanic rocks; thick bedded; sandy matrix, 
weathers light brown. 

17 Gr eywacke , medium grey, coarse grained ; unit grades 

16 

15 

downward into coarse boulder conglomerate with 
well rounded boulders of granodiorite and andesite ; 
weathering li ght brown. 

Sha l e , black, friable; abundant poorly preserved 
fragments of ammonites and pelecypods . 

Shale, medium grey, sandy, laminated and cross­
b edded; some thin calcareous beds weather 
brownish y e llow. 

.Unit 

207 

832 

150 

13 8 

158 

280 

420 

14 Covered, intermittent exposures of black shale . 245 

13 Greywacke, dark grey, medium grained, 4- to 10 -
foot b eds ; weathering light brown ; lowest b e d in unit_ 
grades downward into coarse boulder conglomerate . 71 

12 Shale, black silty; some th in calcareous b e ds weather 
brownish yellow. 81 

11 Conglomerate , well rounde d boulde rs and cobbl e s of 
foliat ed hornblende quartz diorite in medium - grained 
greywacke matrix , thick b edded, rus ty weathering 
matrix. 95 

from base 

6,224 

6, 01 7 

5, 18 5 

5,035 

4,897 

4,739 

4,459 

4,039 

3,794 

3, 72 3 

3, 642 
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Unit Thickness (feet) 
Total 

10 

9 

Shale , black; silty near top of unit, progressively 
more sandy toward base; abundant poorly preserved 
ammonite fragments including imprints of 
Harpoceras or Grammoceras, GSC Loe. 43639 . 

Shale , medium grey, sandy; thin bedded with distinct 
laminations and crossbedding in uppei· part of unit. 

Unit 

138 

208 

8 Con gl omerate , well rounded granitic and .volcanic 

7 

6 

5 

· 4 

3 

boulders in a matrix of subgreywacke; grades 
upward into very coarse grained subgreywacke. 

Subgreywacke and arkose , m e dium grey, coarse 
grained; subrounded to angular grains of clear 
quartz, white feldspar and black chert surrounded 
by a dark grey matrix; thick bedde d; upper part of 

150 

unit contains a few pebble and grit l ayers ; weatherin.g 
rusty brown ; Harpoceras sp. indet. GSC Loe. 40427 . 597 

Greywacke , conglomerate and siltstone , interbedded; 
greywacke , dark grey, m e dium grained, thick bedded; 
conglomerate , small, well rounded pebbles of 
volcanic rock and chert in a greywacke matrix; silt­
stone , light brownish grey , calcareous, thin bedded; 
the lowest siltstone bed of the unit is highly fossili ­
ferous; Trigonia sp., Gervillia sp . GSC Loe. 40476; 
c oquina with very lar ge pelecypod fragments 
(W eyla sp .) GSC Loe. 43678; at base of unit; 
Ari e ticeras algovianum (Oppe l) GSC. Loe. 43668 
near top of unit. 684 

Siltstone , medium grey, laminated and crossbe dded; 
weathering brownish grey. 245 

C onglomerate and volcanic sandstone, int e rbedded; 
conglomerate , subrounded p e bble s and boulders up 
to 12 inches in diameter are compos ed entirely ·of 
fine-grained porphyritic andesite; volcanic sand­
stone ; maroon , graded, coars e to fin e gra ined, thin 
bedded . 990 

Volcanic sandstone , maroon, graded, coarse to fin e 
grained, thin b edded; ammonite fra gments gen . et 
sp. indet. GSC. Loe . 40453 . 91 

2 Aggl omerate and tuff , interbedded ; agglom.erate b eds 
contain angular and ir regular clasts of f ine -grained 
porphyri t ic and amygdaloidal ande site up to 10 
inche s in diameter in a matrix composed entire ly of 
volcanic grains; tuff, maroon, graded 2- to 6-inch 
b eds , medium grained at base of beds, fin e - grained 
at top. 194 

fron1 base 

3,547 

3, 40 9 

3,201 

3,051 

2,454 

1,770 

1, 52 5 

535 

444 



Unit 

1 

- 102 -

Greywacke, light greyish green, fin e grained , thick 
b edded, spheroidal weathering. 

Map-unit 15, quartz feld spar porphyry 

lntrus ive contact 

Thickness (feet) 
Total 

Unit from base 

250 . 250 



- 103 -

Section 7 

TAKWAHONI FORMATION 

Section was measured along ridge 8 mil es southwest of King Salmon Lake . It is 
exposed in the southwest limb of a broad northwester ly trending syncline. The 
u_ppermost beds are overlain unconformably b y volcanic rocks of the Slok o Group. 
The base of ·the section is in intrusive contact with quartz monzonite of map-unit 1 6 . 

Unit 

18 

17 

16 

15 

14 

13 

12 

11 

Thickness (feet) 

Quartz Monsonite 

Intrusive contact 

Greywacke and gritstone , medium to light grey, 
coars e -gr a ine d with many thin p ebble layers; 6 - to 
10-foot beds, weathering brown; same beds as unit 

Unit 

29, s ection 6 . 187 

Sub greywacke and shal e , interbedded succession of 
2- to 10-foot beds; subg r eywacke , medium grey with 
conspicuous g r ains of dark grey chert and white feld­
spar, medium grained, flaggy, weathering brown; 
shale , dark grey, silty, finely l aminated and 
cr ossbeddcd. 1, 408 

Sha l e , black, strongly silty, small c alcareous con -
cretions; a few thin beds are weathering rusty . 347 

Greywacke , me dium grey, medium grained, high 
content of rock and feldspar grains , little quartz or 
chert; bedding very ir r ·egul ar , fl aggy, a few beds 
have coalified plant debris. 77 

Shale , medium grey, sandy; interbedded with a few 
1- to 2-fo ot beds of flaggy, fine -gr ained greywacke . 329 

Subgreywacke, light grey, coarse grained with many 
sub angular grains of dark grey chert and clear 
quartz; some thin beds and spherical nodules have 
calcareous cement, 2- to 5-foot beds , crossbedding 
and channe lling common, weathering reddish brown. 386 

Covered, intermittent outcrops of sanely shale; unit 
includes a 10-foot d yke of quartz diorite . 753 

Conglome r ate , well-rounded pebbles and cobbles in 
a fine - grained subgreywacke matrix; beds (2 to 4 

feet thick) grade upward into gritstone and coarse -
grained sandst one in which only a few pebbles are 
suspended; clasts about 60 per cent granitic rock, 
40 p e r cent volcanic and sedimentary rock . 530 

Total 
from base 

7,210 

7' 023 

5, 615 

5, 2 68 

5, 191 

4,862 

4,476 

3, 723 
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Unit 

Unit 

10 Greywacke , light to medium grey, medium grained 

9 

8 

with sparse subangular grains of dark grey chert 
up to 4 mm; 2- to 4-foot beds with black shale 
partings 6 inches to 2 feet thick; weathering light 
brown. 

Shale, medium grey, sandy, crossbedding and 
convoluted bedding common ; unit cut by a 30-foot 
dyke of felsite. 

Conglomerate , well rounded, poorly sorted pebbles 
and boulders in a medium-grained rusty weathering 
arkosic matrix; clasts about 80% crystalline (grano­
diorite to diorite)., 15 % andesite, 5% sedimentary 
(chert and quartzite). 

343 

192 

324 

7 Greywacke , medium grey, medium to coarse grained; 

6 

5 

4 

3 

2- to 4-foot beds, thin partings of black silty shale; 
flaggy, weathering brown. 

Shale, medium grey, silty, contains a few small 
ironstone nodules and thin rusty weathering beds 
of silty limestone ; crossbedding and slump 
structures common; abundant ammonite fragments, 

13 9 

indet, GSC loc. 43674. 342 

Conglomerate , well rounded, poorly sorted pebbles 
and boulders up to 2 feet in diamter, clasts of 
volcanic and crystalline rock are present in about 
equal amounts; beds · very thick, massive with poorly 
d efined bedding planes. 764 

Conglomerate , well rounded, poorly sorted pebbles 
and boulders up to 2 feet in diameter; volcanic clasts 
predominate but granitic clasts are more abundant 
than in unit 3; beds very thick, massive. 487 

Conglomerate , well rounded, poorly sorted p ebbles 
and boulders in a medium-$rained greywacke matrix; 
clasts mostly fine-grained andesite but include 2 to 
3 per cent granodiorite, gneiss and quartzites; beds 
very thick, massive with poorly define d bedding 
planes 3 51 

Thickness (feet) 

Total 
fro1n base 

3' 193 

2,850 

2, 658 

2,334 

2, 195 

1, 853 

1 , 089 

602 



Unit 

1 
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Gr eywacke and conglome r ate , interb edded; greywacke , 
medium grey, m e dium graine d with sparse angul ar 
grains of black chert and w h ite feldspar to 4mm; thin 
fla ggy b e dding; conglome rate , well-rounded boulde rs 
of crysta lline and volcanic rock in a medium-grained 
greywacke m atrix , boulde rs t o 18 inc h e s in diameter , 

Unit 

2- to 4-foot b e ds. 180 

Conglomerate , cobbles and pebble s of granodiorite , 
gneiss, and andesite in a coarse-graine d arkosic 
matrix, some b e ds contain nodules of authogenic 
carbonate . 

Intrusive contac t 

Map-unit 1 6 , quart z monzonite 

180 

Thickness (feet ) 

Tota l 
from b ase 

180 

180 
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Appendix II 

FOSSIL LOCALITIES 
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KING SALMON FORMATION 

(Determinations by E . T • . Toze r) 

GSC loc. 43 695 . Elevation 4 , 000'. On east ridge of King Salmon Formation; 

lat. 58°4 5 '54"N, l ong . 133°13 112"W . 

Halo bi a cf. orna tis sima Smith 
Spiromoceras sp . 
Traskit e s sp. 
Tropites sp. 
Discotropit~ cf. s andlingens is H aue r 
Trachysagenites cf. h e rbichi Mojsisovics 

GSC lo c. 43698. Elevation 5, 100 1 • 4.2 miles west of Wade Lake. 

Halobia sp. indet. 
Homerites s emi globosus (Hauer) (impressions) 

Uppe r Karnian, Welleri Zone 

GSC loc. 43686. Elevation 4, 300'. 1. 2 miles south of the south end of 

Wade Lake ; lat. 58°33'12"N, long. 132°29'24"W. 

Halo bi a cf. supe rb a Moj sis ovics 
Tropite s sp. inde t. 
Di scotropites sp . indet. 

GSC loc. 43699. Elevation 4, 900'. 4 miles west of the southwest end of 

Wade Lake ; lat. 58°34 1 18"N, lon g . 132°3 6 100"W . 

Jur avites s.l. sp. indet . 

Upp e r Trias s ic 

GSC loc. 43693 . Elevation 5, 050'. On ridge 3 miles east of Sutlahine Rive r 

and 8 miles sout h of Inklin Rive r; lat. 58°36.142"N, long. 132°42 ' 48"W . 

H alobia sp . 
Juravites s.1. sp. indet. 

Upper Karnian or Norian 

GSC l oc . 43 6 90 . Elevation 3, 900 '. On mountain 4 miles nor t h - northwest of 

the west end of King Salmon Lake ; l at. 58°45 1 54"N, long . 132°58'12"W . 

Halob ia s p. indet. 

Upper Tri assic 
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GSC loc, 43688. Elevation 4 , 600 1 • On east ridge of Shustahini Mountain; 

lat. 58°49 '30"N, long. 133°23 130"W. 

Halobia sp. indet. 

Upper Triassic 

GSC loc, 40454. Elevation 4 , 400 1 • On mountain 3 miles north of King 

S a lmon Lake ; lat. 58°45 130"N, long. 132°54 1 12 11 W, 

Halobia sp . indet . 

Upper Trias sic 

GSC l oc . 4042 6 . Elevation 4 , 200 1 • On ridge 3. 6 miles north of the west 

end of King Salmon Lake ; l at . 58°45 1 36 11 N , long. 132° 56 1 42"W . 

Halobia sp . 
Discotropites cf. sandlinge nsis Hauer 
Tropites ? sp . 

Uppe r Karnian , Upper Triassic 

GSC lo c . 4043 5. Elevation 5 , 600 1 • On ridge 5. 3 miles nort h of the north 

end of Trapper Lake; lat. 58°33 142"N, long . 132°40 100"W. 

Halobia sp. 
Aulacoceras sp . 

Upper Triassic , probably Karnian 

SINWA FORMATION 

(Determinations by E.T. Tozer) 

GSC loc. 43696. Elevation 2, 500 1 • In small canyon 6 . 2 miles northwe st of 

the east end of King Salmon Lake; lat. 58°47 1 24"N, long. 132°59 100"W . 

Monotis subcir cul aris Gabb 

Upper Norian 

GSC loc. 43707. Elevation 2, 40 0 1 • On west bank of Kowatua Creek . 8 . 5 miles 

from i ts junction with Inklin River ; l at . 58°38'24"N, lon g . 132°17'24 " W . 

Terebratuloid b rachiopod 

Probably Upp e r Triassic 
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GSC l~)C. 40429 . Elevation 4 , 400 1 • 4 . 6 miles north of the west end of King 

Salmon' Lake; lat. 58°46 142"N, long . 132°5 6 1.;±8 11 W . 

Monoti s subcircularis Gabb 
H alorites cf . H. americanus H yatt and Smith 

Upper No r ian, Lowe r Suessi Zone 

INKLIN FORMATION 

(Determinati ons by H . _Frebold) 

GSC lo c . 40 463 . Elevation 4 , 83 0 1 • 1 mile north of One - way Lake ; 

l at. 58°38'10"N, lon g . 132°33 1 10' 1W. 

A rnioceras ? sp. indet . 

Sin emurian 

TAKW AHON I FORMATION 

(D eterminations b y H. Frebold) 

GSC lo c . 40422. Elevation 4 , 850 1 • West side of cirque , 3 miles south of 

King Salmon Lake ; lat. 58 ° 3 9' 58 11 N , long . 13 2 ° 54' 3 0 11 w. 

Liparoceras (B echeice ras) b ec h e i {Sowe rby) 
Ammonite gen . et . sp. inde t. 

Pliensbachian 

GSC loc. 40473. Elevation 4 , 800 1 • 2 miles south.west of One - way Lake; 

l at. 58 ° 36 1 l0' 1N, long . 132°35 148 11 W . 

Amaltheus s tokesi (S owerby) 

Pliensbachian 
·--

GSC loc. 43659 . E l evation 5 , 100' . 2.3 mil e s sout h of King Salmon L ake ; 

lat. 58°40 142 11N , long . 132°55 145' 1W . 

A maltheus stoke si (S ow erby) 
Arieticeras algov ianum (Oppel) 

Pliensbachian 
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GSC l oc. 43 668. Elevation 4, 400 1 • 5. 2 miles west , s outhwe st of King 

Salmon Lake; lat. 58°41 145"N, long. 133°04'24"W. 

Arietic eras algovianum (Oppel) 

Pliensbachian 

GSC loc. 40424. Elevation 4, 810 1 • 2. 5 miles south of west end of King 

Salmon Lake; lat. 58 ° 41'09 1'N, lon g . 13 2 ° 55' 04"W. 

P rodaclylioce ras davoei (Sowerby) 

Pliensbachian 

GSC loc. 43 651 . Elevation 4, 300' . 5 . 5 miles southeast of Mount L ester 

Jones and 6 . 5 miles southwest of King Salmon Lake ; lat. 58°40 1 45 11 N , 

long . 133°0 6 14 4 11 W. 

Dactylioceras sp. indet . 

Early Toarcian 

GSC loc. 4 0475 . Elevation 3, 900 '. 4.5 miles south-southwcst of the west 

end of King Salmon Lake; l at . 58°40 1 06 11 N, lon g . 133°03 1 18 1 'W. 

Peronoceras sp. indet . 
Dactylioceras sp . indet. 

Early To arcian 

GSC l oc. 40430. Elevation 2, 950 1 • West end of One - way Lake ; 

lat. 58°37 '39"N, long. 132°33 142 1'W. 

Harpoc eras cf . H. exaratum 
Harpo ce ras sp . (juvenile ) 
Laevi cornaptychus 

Early Tof!.rcian 

(Young and Bird) · 

GSC loc. 40438. Elevation 4, 770 1
• 2 miles south of King Salmon Lake; 

l at. 58°41'13"N, long. 132°53 142 11 W . 

Harpoceras cf. H. exaratum (Young and Bi.rd) 

Early Toarcian 
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GSC loc. 40431. Elevation 3 , 450 '. On sma ll lake 2 miles southeast of 

Headman Mountain ; l at. 58°48'12"N, long. 133°06 132"W . 

H arpoceras cf . H. exaraturn (Young and Bird) 

Aptychi 

Early Toarcian 

GSC lo c . 4 0447 . E l evation 1, 780' . Sout h s id e of creek bottom (creek 

followin g out of One-way Lake); lat. 58°39'38"N, long . 132°40'50"W. 

Harpoce ras cf . H. exaraturn (Young and Bird) 

Early Toarcian 

GSC lo c . 40449. · E l evati on 1, 765 1 • South si~e of creek bottom (creek 

flow ing out of One - way Lake); l at . 58°39 ' 38"N, long. 132°40 150"W. 

H arpoce ra s cf . H. exaraturn (Young and Bird) 

Early Toarcian 

GSC l oc . 4 0 449 . E l evation 1, 765 1 • South side of creek flow ing out of One - way 

L ake . S arne position as GSC l oc . 4 044 7. 

H arpoceras cf . H. exaraturn (Young and Bird) 
Harpoceras sp . (juvenil e ) 
Laevi cornaptychus 

Early To arc ian 

GSC lo c . 43 65 0. Elevation 4, 800 1 • On rid ge west of Sutlahine River , 9 miles 

above its junction w i th Inklin River ; lat. 58°37 1 35"N, lon g . 132°50 1 50"W. 

Harpcoeras cf . H . exaraturn (Young and Bird) 

Early Toarcian 

GS C l oc . 43 669 . E l evation 5, OOO'. 6 miles southeast of Mount Lester Jones ; 

l at. 58°40 ' 58"N, long . 133°0 5 140" W . 

H a r poceras cf. H. exaraturn (Young and Bird) 

Early Toarcian 
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GSC loc. 43 542 . E l evation 3 , 600', North side of N i agara Mountain ; 

lat. 58°29'3 6"N, long . 132°27 1 54 11 W , 

H a r poceras cf , H. exaratum (Young and Bird) 

Early Toarcian 

GSC lo c. 43 680 . Elevat ion 4 , 000'. On n or th s id e of ridge . 6 miles eas t of 

the north end of Trapper L ake ; l at. 58°29 136"N, long . 132°27 1 54 " W . 

Chondroceras a llani (McLearn) 
Chondroceras sp . 

Middle Baj ocian 

GSC lo c . 43 681 . Elevation 4, OOO'. On north side of r idge 6 miles east of 

the north end of Trapper L ake . Talus block, 10 feet above GSC lo c . 43 68 0. 

Chondroceras a llani (Mc L earn) 

Middle Bajocian 

GSC lo c . 4 0434 , 4 0452, 40462. C anyon formed by small tributary on south 

side of Kowatua Cr eek, 7 miles east of the north end of Trapper Lake . 

Chondroceras a llani {McLearn) 

Middle Bajocian 

GSC lo c . 43 6 75. Rid ge east of Trappe r L;:tke . Same posit ion as GSC loc. 

43 68 0 and 4368 1. 

Stephanoceratidae gen . et. sp . indet . 

Middl e Bajocian 

GSC lo c . 43 6 73 . Elevation 4 , 500'. On ridge 6 miles east of the north end 

o f Trapper Lake ; lat. 58°29 '0 3 11 N , l ong. 132°28 1 24 11 W , 

S tephanoceratidae gen . et. sp . inde t. 

Middle Bajocian 

GSC lo c . 43 6 79 . Ridge 6 miles east of the north end of Trapper Lake . 3 0 feet 

above GSC l oc . 43 673 . 
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