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.GEOLOGY AND MINERAL DEPOSITS OF TULSEQUAH
N MAP/AREA, BRITISH COLUMBIA

Abstract

The area comprises a deeply incised plateau, a narrow hig-hland '
zone, and a mountainous area that is part of the Coast Mountains. The latter
contains deeply incised valleys giving a local relief of 5, 000 to 7, 000 feet.

Indications of Pleistocene glaciation are found on Stik_i'ne Pla'teau
and indicate that the ice moved southwestward through Taku Valley to the sea.
A gradual retreat of present-day glaciers 'began in the mid-nineteenth century.

The layered rocks comprise intensely folded and regionally
metamorphosed Triassic, Permian and older strata, separated by a pre-Upper
Triassic unconformity frorp less folded Mesozoic sedimentary and volcanic
rocks that have not been regionally metamor-phosed. The western part of the
area mapped is underlain by leucogranite to pyroxene diorite of the Coast
Crystalline Belt. These granitic rocks were emplaced between early Mesozoic
and Tertiary time. All consolidated rocks in the map-area are overlain
unconformably by ﬂat-lyir'lg late Tertiary and Pleistocene basalt,

Three main- episodes of tectonic activity culminating in mid-Triassic,
Upf)er Jurassic and early Tertiary time affected the area,

There is a close correlation between type of mineralizati.on and
geological environment, and these associations are described. Brief summary
de?;criptions of the known minera}l deposits are given, h

Seven detailed stratigraphic sections and lists of fossils collected

at various localities are presented in two appendices.



INTRODUCTION

Location and Access

Tulsequah m'al')-area and thé small part of the adjacent Juneau
map-ai‘ea that lies within Canada, comprises approximately 5, 000 square
miles of mountainous country bounded by latitudes 58° and 59°N; longitude 132°
on the east, and the Alas‘ka Boundary on thé west.  The town of Tulsequah,
now abandoned, was formerly a customs station, airport and supply depot
used by travellers following Taku Valley between Coast and the Interior.

- With the development of the Polaris Taku Mines in 1937, 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 mines a regular river-boat service
;\3vas maintained between Juneau, Alaska, and a landing on Taku River, near
the mouth of Tulsequah. A motor road connected the landing 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 tWi-ce'-Weekly flight to Atlin,

All of these.sérvices were discontinued when mining operations
were suspended in 1957, and the total ’popul'ation of about 300 moved out of
the camp. The buildings and equipment remai;’l in the charge of a caretaker
w:ho is presently the only permanent resident in the map-area,

. The olde Telegraph Trail between Atlin and Telegraph Creek
crosses the northeastern corner of the maﬁ-area. Elsewhere, trails are
nonexistant or in such poor repair as to be impassable, Small river boats
have navigated the Taku and Inklin Rivers as far east as the mouth of the

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

Final date approved for publication: 19 December, 1967
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rapids: Many of the lakes are suitable for float-equipped aircraft, but
in larg.e sections of the Coast Mountains the helicopter provides the only
practical means of access. |
Travel on foc;t is relatively easy in the northeastern part of 1.:he
area where the forest is open and the slopes above timberline are not steep.
In the Coast Mountains, however, the lower valleys are choked with dense
forest and almost impenetrable undergrowth, Many of the higher valleys
are occupied by glaciers that provide easy Fravel for éhort'distapces but are
frequently interrupted by crevasses ar;d ice falls. The upper slopes are
precipitous, sculptured by ice into steep-walled cirques, spires and saw~-

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

using mountaineering techniques.

Previous Geological Work

Parts of Tulsequah area were previously examined by
W.E. Cockfield and ¥F,A., Kerr, both of the Geological Surw.fey of Canada.
Cockfield mapped the area east of Sheslay River during his explorations
between Atlin and Telegraph Creek (Cockfield, 1926). In 1930, Kerr made
a geological reconnaissance between Stikine and Taku Rivers (Kerr, 1931),
and in 1932 he mapped the Taku River area (Kerr, 1948). In 1955, J.D. Aitken
of the Geological Survey commenced mapping in the n'«.ortheastern part.of the
area, The results of his work ﬁave been iné:orporated inihis report and an

earlier report on the eastern half of the areé. (Souther, 1960).

Field Work
In 1968 the writer commenced the geological study of Tulsequah
map-area, Field work occupied about two weeks in 1958 and the entire field-

seasons of 1959 and 1960, In 1958 and 1959 transportation was provided by
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a float-equipped Supercub aircraft which was able to land on most of the
small lakes in the eastern part of the map-area. A helicopter, employed
for part of the 1960 field season, greatly facilitated mapping in the

mountainuous, western part of the map-area,
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PHYSIOGRAPHY AND GLACIATION

Physiography
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, 000 feet in elevation. The
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general plateau character is broken only by the Menatatuline Range, a
mountainous belt with many points over 6, 0_00 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 V.olcanic
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 integration of the main drainage pattern, The valleys of tfle_
major rivers cut obliquely across the trend of the strata, and'the interstream
'a reas are comprised of randomly orien’ce&_ groups of hills and ridges.
The plateau is bounded on the southwest by the Tahltan Highland
(Fig. 1, Frontispiece), a transitional zone between the plateau and the
‘Boundary Ranges of the Coast Mountains. Within the; plateau only small
remnants of the undissected upland surface remain; these slope upward toward
the west and terminate abruptly against the precipitous eastern edge of the
Coast Mountains.
In Tulsequah area, the northwest trend of the Bounary Ranges

is interrupted by the broad valleys of Whiting and Taku Rivers which flow
southwesterly into Stephens Passage. Th’ese rivers and their tributaries
have dissected the Boundary Range into discrete groups of mountains; each
with a small ice field or cluster of cirque glaciers. The peaks are ;teep

and rugged, and sculptured by glacier ice int.o jagged spiies and narrow
saw-toothed ridges ‘(Fig. 2). The deeply incised valleys in the central part

of the Range give it a local relief of 5, 000 to 7,000 feet.
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Landslides
Earthflows, rock glaciers, and small landslides are found in
nearly all the major vallegrs of Tulsequah map-area, Most are small and,
on the ﬁap, are included with undifferentiated colluvium of map-unit 19,
However, three landslides:- the Sheslay slide, Yeth Creek slide, and
Bearskin slide are large enoughto Warrant. discussion (map-unit 19a).
The Sheslay slide (Fig. 3) is in Sheslay River Valley on the south-
eastern side of Heart Peaks Plateau., It is 5 miles long, has an average
w idth 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 Sheslay River. It consists almost entirely of Level
Mountain Basalt (map-unit 18) mixed with lesser amounts of till and Heart
Peaks volcanic ash. A series of large rotational slumpblocks have moved
‘downward and outward along a concave, basin-shaped surface of rupture 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 lafge, step-like rotated slump blocks bounded by minor scarps from 50
to 100 feet high, The féot, or lower lip of the main surface of rupture, is
estimated to be at least 1 mile from tl_le top- of the main scarp. Beyo.nd the
foot of the slide, broken debris from the sluml.) blocks has moved for another
4.miles in the form of an earthflow. The surface is characteristically rough
~ with well-developed"éransverse cracks and ridges on which the trees have
been tilted or deformed into wierd, twisted shapes in their attempts to main-
tain a vertical positions on the still shifting surface of the slide. At the two-
mile-wide toe of the slide, the main channel of Sheslay River has been
deflected and forces against the western side o.f the valley.
Several factors contributed to the development of a large slide

in this position. The most important was a thick pile of basalt deposited on



the rubble and ash-covered surface that slopes toward the west into Sheslay
Valley. Secondly, the well-developed columnar joints in the basalt provided
numerous vertical planes of Weakne.ss along which the initial slumping occurred.
Finally, the close jointing of the flows and the virtually uncons olidated 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 afr-:ove'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 1;ock fall
‘that originated near the top of the 6, 000 foot ridge, swept down the steep
slope 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 diarﬁeter. The cause
of the slide was not determined.

A large, complex landslide near the head of Yeth Creck involves
peridotite, serpentinite and related diorite of the Nahlin ultramafic body. The
main scarp forms a semi.circular amphitheatre about a mile in diameter and
more than 1, 500 feet high. Fro‘rn the base of this scarp the slide rubble
exigends for 3 1/2 miles, spreading to a maximum width of 1 1/2 miles then
narrowin.g to an almost pointed toe around which Yeth Creek has bee‘n diverted,
In the centre of the slide is a hill of diorite gbout 400 feet high, nearly 1/2 mile
- ~
across at the base, and several smaller hills of unbroken peridotite. On first
inspection these hills appear to be bedrock, rooted in the original slope and
surrounded by side rubble. However, the orientation of layers in the
peridoﬁte varies from one hill to another and is inconsistent with trends

observed 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 sizé, the hills were transported virtually intact, probably by roci<
gliding during an early stage in the development of the slide. Subsequent
smaller slumps around the margins of the initial scarp, along with vast
quantitites of ta.lus, have continued to feed the upper part of the slide, This
relatively small volume of debris formed a slow-moving earth flow that has
partly overriden and surrounded the large blocks transported by the initial

slide.,

Self-dumping glacier-dammed lakes

Two self-'dumping gla.cier-dainmed lakes are known in Tulsequah
rﬁap-area. One of them, Tulsequah Lake; has been observed for many
years ana its behaviour has .been de.scribed'by Marcus (1960). The ;)ther,

a small unnamed lake 5 miles west of Tunjony Lake, has not been described
previously,

Tulsequaﬂ Lake is about 3 miles long and 1/2 mile wide. It
occupies a steep-walled valley dammed at one end by .a short distributary
arm of Tulsequah Glacier, The lake f.ills during the spring and early summer,
reaching a depth of 200 to 350 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 da:ys are required for the lake to
empty, during which-time from 8, 000 to 13;(;00 million cubic-feet of water
are poured into Tulsequah Valley. During this dumping 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
plugged 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

recognition. As the lake empties and the buoyant support of the water is
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lost, ’;he edge of the ice dam collapses into a chaotic pile of broken ice, and
finally thé dry lake bed is left strewn with stranded icebergs, some over
100 feet high (Fig. 5).

The cycle of filling and dumping has occurred annually sine 1942
and periodically for at least the past 60 years. According to a theory
advanced by Thorarinsson (1939) the drainage frequency of self-dumping lakes
is determined by thei'r rate of filling, When the depth of water re.ache_s nine-
tenths the height of its ice barrier, the barrier is floated sufficiently to allow
~water to escape beneath it. Once flow is started the opening is rapidly
enlarged by melting (Marcus, 1960).

The periodic outbursts of water 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 floods nearly all the
flat land in Tulsequah Valley, including much of the townsite at Polaris Taku
is cqvered 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 largely destroyed by each flood, and bridges across the
braided channels of the. >Tulsequah River were washed away or buried in gravel,
or were left as useless relics spanning abal.:ldoned channels on the re'buiﬁ
flood plain,

The second self-dumping lake ivs ‘dammed by a small tongue of
_ice that occupies a west-flowing tributary in the headwaters of Sutlahine River.
The glacier enters the valley nearly at rigﬁt angles, then spreads laterally,
sending a long tonuge of ice down the valley, and a short distributary arm,
against which the lake is impounded, up the valley. The lake is slightly
more than 1/2 mile long and 1/4 mile wide, and: has an estimated depth of
about 80 feet, During the dumping period the water flows for 2 miles under
the ice, and discharges through a cavernous archway that remains perpetually

open at the toe of the glacier,
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In 1959 the lake drained during the period August 17 to August 19,
and in 1960 it drained completely during the night of August 2, Although the
lake is relatively small it discharges very rapidly and could pose a hazard

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

Glaciation

In the nofthwestern 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
entire plateau within the map-area, including the highest peaks of the
Menatatuline Range. North of Inklin River, coarse glacial grooves trend
We;st—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 moveme1:1t was north-northwesterly
(Fig. 3), swinging around to west near King Salmon Lake, Boulders from a
disti.nctive 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
ﬂoyved southwesterly through Taku Vélley to the sea.

The southwestward flow ot; ice thrc;ugh Taku Valley suggested by
the foregoing observations contradicts Kerr's conélusion that ice from the

central Coast Range flowed northeasterly up -Taku Valley (Kerr, 1948). The

northeasterly direction of flow is based mainly on the presence 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 writer believes 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 extension of at least two
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converging ice-streams described by Aitken (1959) 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 then southward into the Taku
trench, The second ice stream entered Tulsequah map-area from the north-
east. It is an extension of the southern b'ra.nch of Aitken's "main ice stream"
which must have arisen far to the east, probably within tﬁe Cassiar Mountains.
The ice that moved northwesterly_ into Taku .Valley probably had its origin in
thé Coast Mountains south of Taku River., It is believed to.have E_een fed by
many tributaries that flowed off the eastern edg;e of the Coast Mom;ntains and
converged into a great northerly flowing ice strea..m. Either of the ice streéms
that aroée in the Coast Mountains could have carried crystalline erratics into
the'uppe'r part of Taku Valley,

In the Coast Mountains only the gross features of the Pleistocene
glaciation are preserved. The typical U-sh.a.ped valleys with their over-
steepened walls, truncated spurs, and hanging tributary valleys owe much of
th.e‘ir present form to the Pliestocene glaciation. The uplands,' however, have
been sculptured by recent Alpine giaciers and all traces of earlier glaciation
have been removed. The valleys, too, have been greatly modifie;l by ice that
remained in the Coast Mountains long after the Cordilleran ice-sheet had
retreated. There is evidence here, aé in other parts of the northern
Cordillera, that recession of the Coast Mountain-s ice was followed by a long

-

interval of warm climate, during which alpine glaciers r:ceded beyond their
present position and may have disappeared ent;irely. Fragments of large

logs are found under the.receding glaciers at the head of Sutlahine and Samotua
Rivers, Both (;f these glaciers are now entirely above timber line.and the
presence of the logs suggests that their valleys were once occupied by mature

forests, The warm period, during which the forest thrived, must have been

followed, in relatively recent time, by a cooler climate accompanied by
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rejuvénation and advance of alpine glaciers in the Coast Mountains, In
southeaét;arn Alaska this local glaciation, calied the "Little Ice Age' by
Matthes (1942) reached a‘maximum at about the middle of the nineteer;th ‘
century.

Since then the gradual retreat of glaciers in the Coast Mountains
has been interrupted by periodic lesser ad\;ances, each represented by a
small inner moraine. Many of the alpine and valley g}aciérs of northern
British Columi)ia have built two p.romi.nent terminal moraines, the outer built
during maximum advance and the inner built during a later advan.ce that
_Brough’c the ice allmost 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 with vegetation and their distance
from the ice is extremely variable, depending 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 ra‘pid and
apI.Jears to be continuing at a steady rate. A comparison of the 1928 maps
(Kerr, 1958) and printed maps based on the 1948 air photographs shows
considerable wastage of the glaciers. The rmost extreme example is.
Sittakanay Glacier which in this 20 year period receded over 2 miles. The
tributary glacier that joined Sittakanay on 'éheﬁe southwést in 1928 was separated
and had receded 1 1/2 miles from Sittakanay Valley by 1948. These are
extreme examples but all the glaciers 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 1948 air photographs it is apparent that recession is
continuing at a rapid rate. Many of the valley glaciers have retreated 1/4 to
1/2 mile since the air photographs were taken. In the same period ablation
on the fligh ice fields has revealed many large nunataks that were covered in

1948 and hence do not appear on the map.
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GENERAL GEOLOGY

The layered rocks of Tulsequah lrnap-area fall into two broad
divisions separated by a major unconformity below the Upper Triassic, .The
lower division includes strata of known Permian and Middle Triassic age as
well as great thicknesses of older strata whose age is unknown., All of these
rocks are intensely folded and regionally rx.letamorphosed'. ‘They vary from
phyllite and greenstone in the east to amphibalite gneiss il-.’l the west. The
pfincipal areas of these older roéks are the Atlin Horst (W.'.heelei', 1959) and
the Stikine Arch (Fig. 7). The name Stikine Arch is proposed for the great
salient of older layered rocks and intrusions that.projects northeasterly from
the Coast Crystalline.Belt to Stikine River and beyond. The Atlin Horst is a
large wédge-shaped block of older rocks bounded by faults associated in'‘many
places with ultrabasic intrusions,

Tulsequah map'-area includes the southern edge of the Atlin Horst,
which cro.sses the northeastern corner of the map-area, and the northern
edge of the Stikine Arch where it curves sharply eastward away from the
Cordilleran trend. Between these two positive elements of older rocks are
Mésozoic sedimentary and volcanic rocks that comprise the secoz;.d, younger,
division of map-units. These rocks have not been regionally metamc;rphosed
nor are they as intensely folded as are the _older group of rocks. The sedi-
mentary rocks of this division show marked facies ch.anges from offs};ore
types in the northeast to near-shore types toward the southwest where they
overlap the older, more highly fé)lded rocks of the Stikin; Arch,

Most of the western part of the ma;p-area is underlain by granitic
rocks of the Coast Crystalline Belt. These vary in composition from pyroxene
diorite to leucogranite and exhibit a long complex history of emplacement,
extending from early Mesozoic to Tertiary time, Tile youngest intrusions

are genetically related to early Tertiary volcanic rocks of the Sloko Group.
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TABLE OF FORMATIONS !

Sedimentary and Volcanic Rovks

Period Formation
Era or (thickness in Lithology
Epoch feet)
Pleistocene Map-unit 19 Alluvium, felsenmere, glacial outwash,
and Recent till and alpine moraine; (19a) landslide
Cenozoic | Late Tertiary Map-unit 18 Basalt, olivine basalt and related
and Level Mountain | pyroclastic rocks; in part younger than
Quaternary Group (1,500'+) | some of 11 :
Conformable contact’
Map-~-unit 17 Trachyte and rhyolite flows, pyroclastic
Heart Peaks ‘rocks and related intrusions ’ ’
Formation '
Unconformity
Mesozoic Eazel'}}-'f-[‘ertia,ry - Map-unit 14 Light-coloured rhyolite, dacite, and
and " and Late Sloko Group trachyte flows, pyroclastic rocks and
Cenozoic| Cretaceous (4, 000'+) derived sediments :
~ Unconformity
Lower and Map-unit 11 Granite-boulder conglomerate, chert
Middle &|Takwahoni Fm. [ pebble conglomerate, greywacke, quartzose
Jurassic °1(11,000%) sandstone, siltstone, and shale
O :
o Facies Boundary
H -
8 {Map-unit 10 Interbedded greywacke, graded siltstone
5 |Inklin Fm, and silty sandstone; pebbly mudstone,
(10, 000" limestone pebble conglomerate and minor
limestone

Dis

conformity (local conformity ? local uﬁconformity)

Map-unit 9
Sinwa Fm.,
(2,000'+)

Limestone; minor sandstoﬁe, argillite
and chert

Disconformity ?

Map-unit 7
Stuhini Group
Undivided
(12,0001

Andesite and basalt flows, pillow lava,
volcanic breccia and agglomerate, lapilli
tuff, volcanic sandstone, greywacke and
siltstone

Facies Boundary (local disconformity, local unconformity)

Map-unit 8
King Salmon
Fm,

(4, 0007)

Thick-bedded, dark-coloured greywacke,
conglomerate, mudstone, siltstone and
shale; minor andesitic lava, volcanic brecci.
tuff, limestone and limy shale
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Unconformity
Mesozoic | Triassic Map-unit 4 Fine-grained clastic sediments and inter-
and and (8, 600'+) calated volcanic rocks, mainly altered to
Palaeozoic| Older phyllite and greenstone; chert, jasper
greywacke and minor limestone
Conformable contact
Permian Map-~unit 3 Limestone, dolomitic limestone; minor
(2, 500" chert, argillite and sandy limestone
" Metamorphic Rocks
Map-unit A Diorite gneiss, amphibolite, Megmatite
Mesozoic :
and Relation to A unknown: unconformably below Stuhini Group (7)
Palacozoic Map=-unit 5 Quartz-albite-amphibole gneiss; quartz-
' biotite schist; garnetiferous schist; augen-
gneiss and tremolite marlbe
In part gradational with map-units 3 and 4
Plutonic Rocks
Coast Plutonic Rocks’
Mesozoic | Cretaceous and { Map-unit 16 Medium- to coarse-grained, pink,
and Early Tertiary | Younger Quartz | biotite-hornblende quartz monzonite
Palaeozoic Monzonite ' :

Intrusive Contact

Pre Upper
Cretaceous

Map-unit 13
Central
Plutonic
Complex

Granodiorite, quartz; minor diorite
leucogranite, migmatite and
agmatite

~

Relation to 13 unknown, intruded by 16

Lower or
Middle
Triassic

Map-unit 16

Fine- to medium-grained, strongly
foliated diorite, quartz diorite and
minor granodiorite
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Minor Intrusions

Cretaceous and

Early Tertiary Map-unit 15 Felsite and quartz-feldsp.ar porphyry
Mesozoic Relation to 6 unknown
and
Cenozoic | Post Middle Map-unit 12 Hornblende-biotite granodiorite; biotite-
Jurassic _ P hornblende quartz diorite; hornblende
diorite; augite diorite
Ultrabasic and Basic Rocks
Permian Map-unit 2 Fine- to medium-grained gabbro and
pyroxene diorite
Palaeozoic .
Intrusive Contact
Map-unit 1 Peridotite, serpentinite, gabbro and
pyroxene diorite
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All of the foregoing rocks are overlain unconformably by flat-

lying late.Tertiary and Pleistocene basalt. .

METAMORPHIC ROCKS
Map—-unifc 5

Map-unit 5, comprising regionally metamorphosed sedimentary
and volcanic rocks, i.s confined to the western part of the map-area. Itis
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 metamorphic grade from east to west, On the map the eastern contact of
ma.p-unit 5 represents the approximate position at which secondary hornblende
‘and micas appear as major rock components., This corresponds to the appearance
of metamorphic layering and the disappearance of most primary bedding

features,

The predominant rocks in the eastern part of this zone are finely
laminated quartz-feldspar-mica gneiss and micaceous quartzite, interlayered
with lesser amounts of.fine-—grained hornb.lende-biotite—chlorite-schist, quartz-
sericite schist, and a few lenses of sl'-leared-, bluish grey limestone.,  Many of
the qu.art_zites exhibit a marked crenulation sup.erimposed on an earlier
foliation.

Farther west the gneisses are coarser, typically with 1/4- to 1/2-
inch layers rich in hornblende or biotite alternating with light layers of
- granular quartz and feldspar. Augen-shaped porphyroblasts of feldspar are
common and a large amount of quartz occurs as veins, lenses, and irregular
pétches throughout the gneiss. Here and there; very coarse-grained, black,
lustrous amphibolite and garnet-bearing quartz-biotite schist form layers from
a few inches to more than 30 feet thick. Several lenses of coarsely crystalline

limestone, locally with tremolite, occur north of upper Tulsequah glacier.



-17 -

South of the Polaris Taku Mine and in the mountains south of
Mount Ogden there is an apparent gradation. from gneisses and schists of map-
unit 5 into phyllitic sediments of ma'p——unit 4, Elsewhere the metamorphic
rocks are isolated by intrusions or faults and their original age 'cannot be
established; however, their exceptionaliy h'igh silica content and the presence
of limestone suggests a correlation with the PermojCarbonife rous chert-
limestone succession,

Only fault contacts were observed between map—unitVS and Mesozoic
- sedimentary and volcanic rocks, but metamorphic fragmenté are found in
‘Upper Triassic, Stuhini, conglomerate ne.a.r Sittakanay Glacier, The presence
of these fragments plus the much more intense folding of map-unit 5 as
icompared with Upper Triassic strata in the same area suggest that the two are
separated by an unconforrn.ity. More;,o.ver, the rocks of map-unit 5 must have

been metamorphosed and intensely deformed before the Upper Triassic rocks

were deposited,

Map-unit A

The rocks of ';his 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 re gionally
metamorphosed rocks of map-unit 5, this map-unit occurs as isolated patches
of intensely dioritized sedimentary and volc;anic rocks, tgually associated
with intrusive diorite,

The body on Sutlahine River is mainly a diorite-migmatite,
comprising an intimate mixture of contorted hornblende-plagioclase-gneiss
and crudely foliated hornblende diox-'ite. The texture is extremely variable,
changing within a few feet from fine-grained diorite to coarsé amphibolite

with hornblende crystals up to 3 inches long, and irregular patches and

random stringers of epidote.
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The occurrences near Tatsamenie Liake include a higher
proportio}l of massive coarse-grained hornblendite and amphibolite. These
rocks contain from 5 to 20 per cent accessory mangetite — sufficient to cause
appreciable deflections of the compass in that area. Magnetite in the form
of black sand has been concentrated by streams draimining the area and

deposited in deltas and bars along the northwest shore of Tatsamenie Lake.

Layered Rocks

Permian (Map-unit 3)

Rocks of known Permian age are exposed in the Atlin Horst
(Fi'g. 7) and in a series of northerly trending anticlix}es south and east of
‘Tatsamenie Lake., Lithologically similar but unfossiliferogs rocks near
Mount Ogden and at the head of Sheslay River .are also included.

The Permian is represented principally by a succession of lime-
stone beds, interbedded locally with chert, shale, and sandstone members.
The limestone is usually fine-grained and medium grey in colour, except
near granite contacts Whetre it has been rg-crystallized to a white medium-
grained marble. Most exposures are' compietely massive and, where beds
can be d;stimguished, they are thick W;I'.th poorl‘y defined bedding planes.

Many are of clastic or bioclastic origin with abundant crinoid and shell debris.

The best exposures are in the no-rthwest corner of Tulsequah map-
area where fine-grained, thick-bBedded limestone outcrops in a broad west-
northwest trending belt parallel with the southern edge of the Atlin Horst.

This bglt is an extension of the "major limestone unit'" mapped as part of
the Cache Creek Group in Atlin map-area to the north (Aitken, 1959). It
occupies the core of a greatly attenuated antiform that plunges gently towards

the southeast and is overturned slightly toward the southwest, The base of
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the lilgriestone 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,
Section 1), Well preserved specime-ns of the late Permian fusilinid Yabeina
are abundant in the upper 260 to ;_’>00 feet of the section. This sﬁggests that
the toio of the Permian section coincides approximately with the top of the
liméstone, and that the overlying chert and slate of map-unit 4a are of post-
Permain age.

The Permain is also well exposed in the cores of several northerly
trenciing anticlines east and south o'f Tatsame;qie. Laké (Fig. 8). Each of these .
exposures is believed to represent the same Permian beds repeated by folding.
The limestone is more intensely deformed and more coarsely crystalline than
that to the north, but poorly preserved fusilinids and corals are widespread.
These confirm the Permian age of the ro_c'k,» although the fauna is distorted
and.too highly silicified to permit precise identification of species. Nc.> fossils
were found in the limestone exposure near the head -of Sittakanay River or in
the exposure on Sheslay River near the southeastern corner of tile ma.p_-area.
These have been assigned to the Permian on the basis of their great thickness
and lithological similarity to known Permian,

The Permian limestone in all parts of Tulsequah map-area is
overlain conformably by thin-bedded cl;ert, siliceous argillite, slate, and

phyllite of map-unit 4,

Triassic and Older

(Map-unit 4)
Triassic 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,

dark clastic sedimentary rocks and intercalated volcanic rocks. They have



. «!

- 20 -

.

been intensely folded and sheared with the consequent development of slfa;t"y
cleavage a:nd foliation. Sufficient fine-grained, secondary mica has fo’rmefi
in most of the sedimentary rocks to give them a platy, phyllitic texture an:1
lustrous sheen., The volcanic rocks have been largely converted to greenstone
and chlorite-amphibolite schist. Despite this widespread alterati:n many
primary bedding and textural features are preserved.

One of the least deformed sections (Appendix I, Section 2) ‘occurs
in the northeastern part of the map-area, within the southern part of the Atlin
Horst. There the pre-Upper Triassic rocks can.be divided into three litho-
logic units:. a lower chert unit, an intermediate limestone unit, and an upper
greenstone unit, The chert unit lies with apparent conformity on Permian
limestone. It co.mprises at least 4, 000 feet of thin-bedded, grey to black chert
and argillaceous quartzites, A few beds 'of graded siltstone and intraformational
conglomerate are interbedded with the chert near the base of the unit anﬁ. inter-
beds of massive greenstone become increasingly abundant near the top. Above
the chert are thin but persiéten’c limestone beds with partings of‘ chert and
lustrous grey phyllite, This unit attaips a maximum thickness of 100 feet but
varies greatly — due partly to intense deformation which has affec;ted it to a
much greater degree than the; relatively competent rocks above and bélow. In
some places the limestone is sheared out er{tirely while at others it occurs
only as isolated, lent_icular boudins. The limestone unit is overlain b'y at least
4, 500 feet of greenstone derived from 1avas"and sediments compoéed of
volcanic materials, Primary features are scarce in the ‘greenstones, most of
which are massive fine-grained rocks, commonly minutely fractured and veined
with epidote stringers. Pillow structures are visible in several outcrops near

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

weathered surfaces the faint outlines of angular and rounded volcanic fragments
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can be distinguished from their matrix although fresh surfaces appear
structureless. Relatively thin chert layers and small isolated pods of lime-
stone are widespread within the grefanstone unit,

In the western and southern parts of the map-area, within the
Stikine Arch, it has not been possible to subdivide the pre-Upper Triassic
rocks into lithological 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, particularly to the increasing proportion of thi-ck
sedimentary members intercalated with the greenstone in th? upper part of
the succession, The similarity of these s.edimentary rocks to those in the
lower part of the section makes it difficult to determine the stratigraphic
position of partial sections isolated by faults and intrusions. This is further
‘complicated by increasing metamorphism in.the western part of the area
where some of the rocks assigned to this map-:unit may actt'1a11y be older than
the Permian limestone.

A relatively undeformed section is exposed south of Tatsamenie
Lake where fossiliferous Permian limestone is overlain by approximately
2,000 feet of light green, buff-weathering siliceous phyllite interlayefed with
calcareous and dolomitic phyllite, chert a‘nd a few thin beds of dolomite., This
sequence is overlain by several thousand feet of medium to dark green quartzite
and chlor.itic phyllite, some of which is derived from volcanic rocks.

The exposures farther south, nea:r the headwiters of Samotua
River are believed t.o be still higher in the sequence. There the sections
expose a thick, monotonous succession of dark greenish grey rusty-
weathering sedimentary rocks with only minor volcanic components. Most
are phgrllitic or sub-phyllitic siltstone and fine-grained greywacke which form
flaggy outcrops with thin distinct bedding. Fine lamellar banding, commonly
showing grading or crossbedding is visible in many beds and a few contain

pebbles 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 stratigraphic.limits of the unit are defined by the underlying,
massiv-e Permian limestone and the overlying unconformity with the Upper
Triassic rocks., North of the Nahlin Fault, the rocks of this map-unit trend
northwesterly into At}in area where they ha-ve been mapped together with the
.underlying Permian limestone as part of the Cache Creek group (Aitken, 1959).
In Chutine and Telegraph Creek map-areas to the south (South,er,' 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 Tulsequah areas contains the fusilinid, Yabeina, which is of upperl'rnost
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 Triassic age,

Upper Triassic

The Upper Triassic rocks. of Taku River area were subdivided
by Kerr (1948) into the King Salmon Group of clastic sedimentary roc;ks, the
Stuhini Group composed mainly of volcanic rocks, and the Honakta Formation
of mainly limestone. The King Salmon and Stuhini Groups together form a
.thick, extremely variable succession of eugeosynclinal sedimentary and
volcanic rocks. The sedimentar.y units are.mainly dark,\ poorly sorted rocks
composed of detritis eroded from an adjacent volcanic terrain, commonly
mixed with ash and coarse pyroclastic debris erupted directly into the basin
of deposition, They exhibit rapid lateral chanées in thickness and lithology,
the p.urely sedimentary beds interdigitating with thick local piles of volcanic

flows and pyroclastic rocks, Local unconformitiesare common and attest
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to the~éxtreme1y active tectonic conditions under which these rocks were laid
down. 'Under such conditions even thick stratigraphic units may be rapidly
deposited and have very limited lateral gxtent. Lithological correlations
are possible only in a general way, an'd usually for only short distances.
Along Taku River, Kerr was able to distinguish King Salmon
from Stuhini strata only in the central part of his area. In the western part
no such distinction was possible and there all the Upper 'i‘.ri;ssic strata were
mapped as Stuhini. The writer's work sugg.ests that the clastic sedimentary
rc'>cks of Kerr's King Salmon Grodp are restricted to a northwes’;erly trénding
belt along the eastern side of the Coast Mountai.ns and that they wedge out
- toward the west, Within the Coast Mountains, ro.cks of King Salmon age are
mainly volcanic and cannot be distinguished from overlying rocks that Kerr
has’ as’sighed to the Stuhini Group. Thus the thick, bredomin-antly volcanic
succession of Upper Triassic rocks in the western part of the map-area
includes strata equivalent in age to both Kerr's King Salmon and Stuhini Groups
farther east (Fig. 9). Similar difficulty is experienced in attempting to
di.s,tinguish between King Salmon and Stuhini strata in the extreme eastern
pa_rt of the map-area. There, the increased content of clastic sediments and -
corresponding decrease in the amount of flow rocks within the upper part of
the Stuhini make it similar in appearance to the underlying King Salmon
sequence, It is not practical, therefo're, to consider the King Salmon.and
Stuhini as distinct rock groups of equal status.

~

In this report the definition of the Stuhini Group is extended to
include all the Upper Triassic volcanic and sedimentary rocks that lie above
the mid-Triassic unconf(;rmity and below the Sinwa limestone. Within this
group the King éalmon Formation comprises a locally mappable as‘semblage

of clastic sedimentary rocks that form an elongate wedge along the eastern

flank of the Coast Mountains,
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The name Honakta Formation has been dropped and all of the

Upper Triassic (Norian) limestone included-as part of the Sinwa Formation.

Stuhini Group (Map-units 7 and 8)

The Stuhini Group occupies a bfoad, gently curving belt that
extends from the east-central part of the map-area to nearly the nortbwestern
corner, conforming approximately to the northwestern margin of the Stikine
. Arch, Three smaller areas of volcanic rock along 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
belt 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
belt of Stuhini rocks can be traced across the southern half of Dease Lake
area where it becomes broader and turns in a southerly direction around the
eastern margin of the Stikine Arch (Souther and Armstrong, 1966).

Within the bél’c underlain by rocks of the Stuhini Group, two
assemblages of volcanic and derived sediméntary rocks can be recoénized,
each apparently related to a separate broad locus of volcanism. The first
of these is in the southwestern part of the be}t, near Sittakany Mountain, and
+ is characterized by a predominance of andesitic rocks. The second assemblage
is in the south-central part of the 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 flows .and clastic rocks from the two
regfons, 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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assemblages, each assemblage exhibits a facies change from predominant
flows and pyroclastic rocks on the southwest to a mixture of volcanic and
derived sedimentary rocks toward the northeast.

The southwestern assemblage is well exposed along Taku Valley
where the Stuhini Group was first described by Kerr (1948). The base of the
group was observed only in the most westerly exposures, along Sittakany
Valley, where a basal conglomerate rests unconformably on contorted phyllite
and quartzite of map-unit‘4. Pebbles and boulders in the conglomerate are
mainly volcanic but occasional clasts of gneiss, 'quartzite, chert, and, at
one locality, a few well-rounded pebbles of granodiorite, indicate that meta-
morphic rocks like those of map-unit 5 a‘nd also an early phase of the Coast
'piutonic rocks, \;:(ere exposed to erosion during Stuhini time.,

| The basal conglomerate is overiain by a succession, atleast
12, 000 feet thick, of andesitic flows and pyroclastic. rocks interlayered with
coarse breccia, volcanic conglomerate, and lesser amounts of. greywacl.ce
and siltstone. The andesites, both in flows and breccia-fragments, are
predominantly dark green in the lower part of the section whereas those in
the middle and upper part of the group. are lighter green or purple. Most
are fine-grained to aphanitic‘ rocks with numerous white feldspar phenocrysts,
usually less than 1 millimetre across but locally as large as 1 centimetre,
Dark minerals are relatively scarce and-ah-'nost wholly replaced by cmorite.
. Breccias and volcani-c sandstones derived from the erosion of adjacent volcanic
land masses a’re difficult to distinguish from pyroclastic rocks deposited
directly from volcanic vents, Flow breccias in which both fragments and
matrix are of the same composition are common in the western part of the
area, particularly in the lower half of the. section, but scoriaceous or
amygdaloidal rocks that might indicate a nearby source are notably absent,.

True tuffs are, likewise, difficult to identify., Many of the fine-grained clastic
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rocks in the lower part of the group are extrémely massive, with uniform
grain size and poorly defined layering. They undoubtedly contain some
airborne ash but the interbedded 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 upper part of
the Stuhini succession., The former are restricted to the central and northern
pa;'t of the out;:rop belt where the'y are assigned to the King Salmon Formation,
Sedimentary rocks in the upper part of the Stuhini Group are best' developed
along the northe .rn margin of the main belt underlain by Stuhini rocks. There,
conglomerates and breccias composed of green and purple andesite fragments
are inf:erbedded with banded volcar;ic 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 northwest, not only in the average
cémposition of the lavas but also in the environment of deposition. Whereas
thg rocks of the northwestern assel.;nblages appear to be 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 gréy to black basalt or basaltic anc?.esite
are the principal rock types. The pillow lavas are best developed in south-

S~

central exposures, where the volume of flows greatly exceeds that of

interlayered clastic and pyroclastic rocks., One section at Trapper Lake
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expose's over 4, 000 feet of pillow lavas without any interlayered clastic
rocks. Where fragmental rocks are associated with the pillow lavas théy

like the lavas, reflect a submarine origin. One type consists of block
breccia with many wedge-shaped .and rectangular chunks of broken pillows

and a few complete pillows suspended in a mass of unsorted volcanic debris.
These rocks are believed to be the result of slides on the oversteepened slopes
of submarine volcanoes. Another common fragmental rock, particularly near
the top of the section, comprises *;x/ell:—-sorted, commonly graded, breccias
and micro-breccias in which angular fragments of amygdaloidal lava are
enclosed in a calcareous cement. Similar rocks in the Upper Triassic of
Vancouver Island were described by Hoadley (1953), wher'e they are believed
to be the .re sult of pyroclastic material falling in;co 'a.ccumulations of limy

mgd on the sea floor.

The pillow lavas interdigitate with andesitic breccias and flows
northwest of Trapper Lake., Though much thinner, they have been recognized
as far northwest as Sittakanay Mountain where they occupy a few hundred
feet near the base of the section. ﬁortheast of Trapper Lake the proportion
of clastic and pyroclastic rocks increases at the expense of the flows,
although well-formed pillows occur as fal" north as the junction of Tatsatua
" Creek and Sheslay River. The interbe;dded' clast.ic rocks of this eastern
facies, unlike those to the northwest, have an abundance of amygdaloidal

~
fragments., Breccia and breccia.-conglomér'ate with dark green, grey and
black clasts in a dark grey to brown matrix form several thousand feet of
strata along the eastern margin of the belt underlain by Stuhini rocks,
They are interbedded with brown to dark grey finer-grained tuffs, volcanic

sandstones, and graded siltstones that are similar to the well-layered rocks

of the King Salmon Formation.
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The three small areas of Stuhini Group that lie along the southern
margin of the Atlin Horst consist almost entirely 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 compri.ses a locally mappable succession
. of well-bedded clastic sediments within the Upper Triassic Stuhini Group. .It
is confir.led to the central and northwestern parts of the belt underlain by
Stuhini 1'~6cks (Fig. 9). The base of the King Salmon Formation was not
observed at any place in the map-area, but good partial sections are exposed
alo.ng Taku River in the cores of several no;'thwesterly trending anticlines.
These folds plunge to the northwest and southeast and the King Salmon beds
di.s_appear under younger strata a few miles from Taku Valley. The most
northex"ly of the anticlines can be traced southeasterly to.Sutlahine River where
a reversal in plunge again bring King Salmon beds to the surface in Fhe core
of the fold., A third area of the King Salmon Formation occurs in a fault
slice on the mountain northwest of Kin'g Salmon Lake .

The northern section on Taku River :;.nd the section southeast
of Sutlahine River (Appendix I, Section 3) each expose ab;lt 4,000 feet of
beds and the sequeﬁce of rocks is similar in both places. The lower part
consists of andesitic lavas interlayered with tuff, volcanic sandstone,
coarse breccia;conglomerate and agglomerate, The lavas are dari< 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 volc;nic materials similar in colour and texture to the interbedded lavas.
Thin-b'e,dded, dark green to grey tuffs and poorly sorted volcanic sandstones
and grits occur throughout the section but become more abundant in the
upper part. Also in the upper part of the section, the volcanic sediment&;
“are interlayered with shale, argillite, and argillaceous quartzite. Some of
the shale contains calcareous nodules and thin lenses of dark grey limestone.
In the upper 300 to 400 feet of the section most of the sandstones and fine
breccias have a calcareous cement that weathers out fo give the ?ocks a
rough pitted surface.

Limy shales in the upper part of both sections have yielded a

"scant but diagnostic marine fauna (Appendix II) including Halobia and Tropites

which, according to E.T. Tozer of the Geological Survey of (_Janada, designate
a Kérr;ian (early Upper Tria;ssic) age. |

The section northeast of King Salmon Lake differs from those
just desc'rgibed in that it has a greater proportion of fine-grained sedimentary
rocks and no volcanic flows. About 3,000 feet of beds are éxposed, ‘the lower
2,000 feet consisting almost entirely of thick-bedded greenish grey greywacke,
volcanic sanstone, and grit. Toward the top of this interval the beds become
thinner and include dark and light green, brown-weathering siltstones and
sandy siltstones with conspicuous grad‘ed ;bedding and banding. Thin-bedded
sandy siltstones, argillaceous quartzite and shale predominate in the upper
1,000 feet and black, calcareous shale with .-W'ell-preserve\d Halobia and
Tropites forms the uppermost member of tin'e section,

As the King Salmon Formation is traced southwesterly along
Taku Valley, thg thin-bedded sedimentary units appear to wedge out by
interfingering with coarser clastic rocks and flows. On Jeanne Mountain
the upper part of the KingSalmon Formation is mainly coarse breccia and

conglomerate interbedded with relatively thin volcanic sandstone and

’
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siltstone members. Still farther southwest, near Sittakanay Glacier, a few
thin, widely separated siltstone bands occur within the Stuhini volcanic
'sequence., One near the middle of the section, contains poorly preserved
fragments of ribbed bivalves that .resemble Halobia, This suggesté that n;_he
King Salmon Formation represents a northeastern, sedimentary facies,
equivalent in age to the predominantly volcanic lower part of the Stuhini Group

farther southwest within the Coast Mountains,

Stmwa Formation, (Map-unit 9)

The Sinwa Formation, and its equivalents, provides one of the
most useful horizon markers in northwestern British Columbia, It consists
almost entirely of grey, usually pe'troliferous, W-hitfa-weathel_'ing limestone
and, although it varies in thickness from only a few feet to more than 2, 000
feet,' it is extremely widespread.

The name Sinwa Formation was introduced by Kerr (1948) who
applied it to the thick limestone band that crosses Taku Vailey at Sinwa
Mountain, At this point the limestone is structurally above the Lower Jurassic
Takwahone Formation which is, in turn, above a thinner but otherwise similar'
limestone that Kerr named the Honakta Formation, Upper Triassic fossils
were recovered by Kerr from the Honakta but his fossil collections from the
Sinwa proved to be of no value in determiniﬁg its age, In the absence of
palaontological evidence Kerr wés forced to c-onclude that the two limestones
were in normal stratigraphic position above .and below the Takwahoni Formation.
The Sinwa was thus considered to be Jurassic,

The writer's work has revealed a sparse, but well-preserved Upper
Triassic fauna at many points within the Sinwa Formation (Appendix II), Most
of these collections were examined by E.T. Tozer of the Geological Survey

who reported that the presence of Monotis Subcircularis Gabb and Halorites 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 Triassic 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 pasition of the Sinwa,
above the Lower Jurassic, Takwahoni Group, is due to a low angle thrust fault
tha;c is localizea along the base of.t_he limestone, The name Honakta Formation
has thus been dropped and both limestones included as part of the .Upper Trias s.ic
Sinwa Formation..

In Tulsequah area, the Sinwa limestone has served as a relatively
weak plane, along which extensive ;chrust faulting, accompanied by intense
local folding has occurred. The principal fault corresponds closely to the main
belt of 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
klippe of Sinwa Formation resting on Lower Jurassic beds east of Tfapper
Lake indicates a minimum displacement of 10 miles. In the allochthonous
block, which represents the northeastern facies, the Sinwa Formation attains
a maximum thickness of 2, 500 feet, In thg autochthonous block to the south-
west its maximum thickness is 600 feet, e?.nd its most westerly exposure, on
Mount Dirom, is less than 100 feet thick. ;I‘his 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 facies 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 map:area. To the east, ir.l
Dease Lake area (Gabrielse and Souther, 1962), fossiliferous Upper Triassic
limestone near the south end of Dease Lake is faulted against Triassic volcanic
rocks believed to be equivalent to the Stuhini Group. This same relationship is
found still farther to the east in Cry Lake area (Gabrielse,‘ 1962), Thin lime-
stone members of Norian age are found throughout the Stikine area to the
south (Geological Survey of Canada Map 9-1é57).

When the band of Si_nwa limestone that crosses Tulsequah area is
projected toward the northwest, beneath the younger Sloko Group of volcanics,
'it is found to be on trénd with a thin limestone b.and in the southwestern corner
of Atlin area that Aitken (1959) mapped Ailtken's map_-unit 5 as Pennsylvanian
and(or P'ermian.‘ This age -is based; on poorly preserved fossils, méinly corals
and bryozoa (GSC Cat. No. 22321) that were thought by P. Harker of tl;e'
Geological Survey of Canada to be of Permian or Pennsylvanian age. In this
report Aitken noted the extreme lithologic_a], differences betweep-’che rocks
containi:.ng these fossils and Permain rocks e'lsewhere. in Atlin area and said:‘
"The palaeontological evidence does not admit the possibility that these rocks
are younger than the Cache Creek; therefore, if tl'le two groups are not
equivalent, them map-units 4 and 5 must be the older'", Study of the Sinwa
Formation in Tulsequah areailead to an examination of. Aitken's fossil
collections by P. Harker and E.T. Tozer Wh;) reported ('pfrsonal'
communication, 1960) that the cqrals are probably Upper Triassic forms.

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

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



- 33 -

Lower and Middle Jurassic

Laberge Group (Map-units 10 and 11)

The Lower and Middle Jurassic rocks of Tulsequah area form an
apparently conformable sequence of clastic sedimentary rocks. They occup;r
a broad synclinorium bounded on the northeast by faults adjacent to the Atlin
Horst and, on the sox):thwest, by an unconformity that corresponds approximately
to the gently curving Lower Jurassic strand line on the northeastern side of the
Stikine Arch., The trough in which these s,tediments accumulated was formerly
much wider than the present belt of outcrop, having been greatly shortened by
northwesterly trending folds and faults, Much of this shortening has taken
pla;:e along the King Salmon Thrust which brings rocks deposited in the central
part of the trough southward over rocks deposited along its _southwestern
margin,  Thus the Lower Jurassic rocks sout}; of the King Salmon Thrust fault
represent a near-shore facies that is distinct from rocks of the offshore facies
nort}.:t of the fault.

The abundantly fossiliferous near-shore facies was named the
Takwahoni Group by Ke_fr-(l 948) who cox;s}dered it to be stratigraphically
below the Sinwa limestone. The rock‘s north of King Salmon fault and above
the Sinwg limestone are generally unfos siliferc;us but, due to their position
above the Sinwa Formation, Kerr considered them to be younger than the
Takwahoni. He subdivided them into two con-formable groups; a lower
Yonakina Group of Jurassic (?) a@ge and an upper Inklin Group of Lower
Cretaceous (?) age. No basis for this subdivision was found during the
present work. Kerr's Inklin and Yonakina Groups appear to be equivalent
strata repeated by complex folding, and both are physically continuous with

the Lower Jurassic, Laberge Group of Atlin and Whitehorse areas.
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. | It is apparent that the Inklin, Yonakina, and Takwahoni strata are
together equivalent to the L.aberge Group as defined by Wheeler in Whitehorse
area (Wheeler, 1961). As it is desirable to subdivide the Jurassic rocks of -
Tulsequah area it is proposed that the Takwahoni and Inklin be made formations
within the Laberge Group. The Takwahoni Formation includes the coarse
clastic rocks of the near~-shore facies and the Inklin Formation includes the
finer-grained sedimentary rocks of the offshore facies. Rocks formerly
assigned to the Yonakina Group are included in the Inklin Formation, é.nd the

name Yonakina has been dropped.

:Inklin Formation (Map-unit 10) .

Rocks of the Inklin Formation rest with structural conformity on
the Upper Triassic, Sinwa limestone. The contact i; irregular, and the upper
part of the Sinwa Formation is fractured, often vuggy, and ;1eep1y stained with
hematite, In many places the upper part of the limestone consists entirely of
rounded limestone pebbles and cobbles in a matrix of re;crystallized secondary
calcite and hematite, Similar limestone~pebble conglomerate with a sandy or
shaly matrix is interbedded with shale ard greywacke in the lower part of the
Inklin section. At two localities, a few pébbles of granitic and volcanic rock
were found with the limestone in these'conglomlerates. Thus the Sinwa and
Inklin roc.ks appear to be separated by a disconformity that reflects a brief,
probably local, period of uplift and erosion p.rior to depoiition of the Inklin
strata. .

The lower 1, 000 to 2, 000 feet of the Inklin Formation (Appendix I,
Section 5) consists mainly of thin-bedded siltstone and shale, interbedded with
lesser .amounts of subgreywacke and limestone-pebble conélomerate. Many
of the siltstones and shales in this lower unit are calcareous and, unlike those

higher in the section, commonly contain fragments of coalified wood and
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other piant debris. The upper part of the section, over 9, 000 feet thick,
comprises a monotonous succession of thick-bedded greywa}cke and suBgreywacke
interbedded with thick sequences of graded siltstone, shale, and occasional
reef-like lenses of autoclastic limestone. Except for the coarsé-grained
greywackes, which form thick structureless beds, the rocks are characterized
by distinct light and dark grey banding (Fig. 10). Convoluted bedding, slump
structures, graded bedding, and intraformational conglomerate are present
throughout; whereas shallow-water features, such as ripple marks are absent,
All oé these features, as well as the general lack of fossils in the Inkllin
Formation compared to their abundance in the contemporaneous Takwahoni
Formation, suggests a deep water origin. The silt,- mud and sand thatvformed
the Inklin strata were probably transported by tﬁrbidity currents that swept
unconsolidated deltaic and shelf deposits i:l’lt‘O the deep, central part of the
basin,

Only one diagnost.ic fossil, a well-preserved ammonite (Appendix II)
identified by H, Frebold of the Geological Sgrvey as Arnioceras, has.been found
in the Inklin Formation of Tulsequah map—.érea‘, It was collectc;d from talus
that must have originated between 400 and 1, 500 feet above the base of the
formation., According to Frebold it indicates the Sinemurian stage of the Lower

Jurassic,

Takwahoni Formation (Map-unit 11)

-

The Takwahoni Forrn.ation comprises a thick as semblage of inter-
bedded conglomerates, greywackes, siltstones, and shales. The rocks are
characterized by rapid facies changes, local unconformities, channelling, and
other features associated with deposition in a rapidly subsiding basin near a
source-area of high relief, Although much of the clastic debris has been
derived from a volcanic terrain, primary volcanic rocks are either absent or

restricted to the lower few hundred feet of the section.
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The most complete sections (Appendix I, Sections 6 and 7) were
measured south of King Salmon Lake where over 11, 000 feet of Takwahoni
beds are exposed on the northeastern limb of a relatively o.pen syncline, The
upper 6, 500 feet of this section corr;aspond to 7,500 feet of beds on the south-:
western limb of the same fold which is cut off by a granitic intrusion,
Comparison of these two sections, which can be precisely correlated, illustrates
the chara_cteristic change in facies from coarse clastic rocks in the southwest
to finer-grained rocks in the northeast. The composite thickness of the three
prinéipal rock types in equivalent beds on opp.osi'te limbs of the syncline are

as follows:

Sodthwestern 1imb Northeast.e rn limb

Conglomerate 2,200 feet 600 feet
Greywacke 2, 600 feet .3,100 feet
Siltstone and shale : 1, 700 feet 3, 800 feet

Partial sections measured by Kerr (1948) along Taku River exhibit a similar
cha’nge from predominantly coarse clastic sediments in the southwestern
exposures to finer-grained s;adimentary rocks in the northeastern exposures,
The relationship between the 'i‘a-.k.wahoni and the.und'erlying Triassic
rocks varies, although in most exposures, a disconformity or unconformity is
indicated. In all of the south.western exposures except those on Mount Dirom,
the Sinwa Formation is missing between the Stuhini Group and the Takahoni
Formation, Although this may be partly due to nondeposition, the presence of
occasional limestone clasts in the Takwahopi conglomerate suggests that part
of the Sinwa was eroded away prior to depos'ition of the Tzkwahoni. Soutl'wvest
of King Salmon Lake the basal m.ember of the Takwahoni 1s a volcanic breccia
interbedded with volcanic sandstone, some of which may be tuffaceous.
Farther northwest, on Mount Lester Jones, Stuhini volcanic rocks are over-
lain with apparent conformity by well-bedded Lower Jurassic siltstones up

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

by thick wedges of boulder conglomerate.
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. Conglomerate is confined to the lower half of the section.

South of King Salmon Lake individual conglomerate beds (;Ffig. 11) reach a
thickness of more than 900 feet, and beds of more than 100 feet are common
along the full length of the southwestern margin of Takwahoni e)‘cposures .
The cébbles and boulders are welljrounded, the majority being 2 inches to
1 foot in diameter although individual boulders up to 3 feet across are not

u ncommon, Like Lower Jur;assic conglomerates, at many points within the .
western Cordillera, those of Tulsequah area contain the firs? major influx
of granitic debris, Boulders and cobbles of granodic;rite and quartz diorite
similar to all but the most recent phases of the Coast Intrusions form 20 to
50 per cent of the clasts, Volcanic rocks, similar to the underlying Triassic,
form most of the remaining clasts and a small percentage are der.ived from
limestoné, greyvx;acke, shal.e, and fnetamorphic rocks.

The Takwahoni sandstones,. like the conglomerates, reflec;c the
presence of granitic rocks in the source-area. Unlike the greywackes and
volcanic sandstones of the underlying Triassic strata, theY.contc;a.in a relatively °
high prc;portion of quartz and potash felds];;ar (Fig. 12) . The majority are
g reywackes, although subgreywacke, arkose, and volcanic sandstone are locally
important. The subgreywacke and volcanic sa.nds'tone are mostly medium- to
coarse-grained, dark grey to black rocks that form massive beds from 1 foot
to 30 feet thick., Weathered surfaces are usually brow.n. and much lighter
coloured than fresh surfaces . Banding Withjh the san.dstones is either absent

~
or restricted to broad, poorly defined bands of different grain size. A
characteristic feature of the Takwahoni sandstones is the presence of spherical
nodules in which the normal chloritic or argillaceous cement is replaced by

calcareous cement. Solution of the calcite leaves hemispherical pits from

4 inches to 1 foot across on the weathered surface of many beds.
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The pelitic rocks of the Takwahoni Formation are mainly silty
and sandy shales, dark grey to brownish grey in colour, with thin platy or
flaggy bedding. They form monotonous, uniform units from a few feet to
more than 1, 000 feet thick between massive beds of greywacke and conglomerate,
Thin beds and lenticular nodules of black, rusty‘—weathering ironstone are
interbedded with many of the silty shales and a few thin beds of calcareous
shale and argillaceous limestone occur near the top of the section. East of
Trapper Lake the Bajociah (Middle Jurassic) shales contain occasional beds
of a dense, resinous coal from 1 inch to 4 inches thick,

Rocks of the Takwahoni Formation contain an abundance of well-
preserved fossils {Appendix II), and manir collections, mainly ammonites,
W.ere made during the course of mapping. These collections were studied by
H, F"reboid of the Geologicai Survey of Canada who prepared a pa.per. (Erebold,
1964) describing the fauna and its correlation with Jurassic faunas from other
areas. He reported the presence of the Pliensbachian and Toarcian stages
of the Lower Jurassic, and the Middle Bajocian stage of the Middle Jurassic.
The Hettangian and Sinemurian stages of the L;)wer Ju.rassic were not found,
and thereis no faunal evidence of Lowe.r Bajocian rocks. Although no major
unconformity was recognized within the Takwahoni Formation it is possible
that a break in deposition occurred between Lower and Middle Jurassic time.

Up.per Cretaceous-and Ea'rl-y Tertiary _
Sloko Group (Map-unit 14)
The Sloko Group is confined to a broad northwesterly trending
belt along the eastern flank of the Coast Mountains (Fig. 13) where it is
preserved in down-faulted blocks and eros.ional remnants on many of the higher
uplands., The largest and most northerly area of Sloko rocks in the map-

area is continuous with the type locality at Sloko Lake where the group was
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first described by Aitken (1 95é) . The present map also includes in the Sloko
Group some of the rocks that were formerly mapped as Yoﬁakina Group in
Taku River area (Kerr, 1948).

The Sloko Group compfises a bright coloured assemblage of
intermediate to acid volcanics and derived sediments that rest with profound
angular unconformity on Jurassic and older rocks, The great majority are
pyroclastic, varying fron} coarse explosion breccias and agglomerates to
fine.—grained, delicately banded vitric tuffs and ignimbrites, ‘Dark pu?ple,
green, grey and reddish brown andesites and trachytes alterna;.te With.lesser
amounts of dacite and rhyolite, usually in ligilter shades of green and érearhy
white. The weathered surface of most of the flows is deep rusty red or black
whereas the pyroclastic and sedimentary i‘qcks weather to light, c;halky shades
of green, purple and brown,

Andesite and occasional basalt flows are present in most sections
buf they are always subordinéte to pyroclastic rocks. Moreovér, many of
the rocks that appear to be .mas sive vitro;’)h.yric flows in the field are seen
under the microscope to be welded tuffs. Small lithic and crystal fragments
are enclosed by flattened, commonly greatly attenuated, shards of partly
devitrified glass (Fig. 14) which forms the bulk of these rocks. Man‘y have
fine fluidal banding, resembling the flow structure of acid lavas. In addition
to clasts of essential and accessory volcanic material that form the bulk of
pyroclastic fragments, many of the ;cuffs ana breccias contain large amounts
of accidental clasts., One of the ;Ilost striking examples 1s on the north side
of Nelles Peak (Fig. 13, No., 1). There gneisses and granitic rocks at the
base of the flat lying volcanic pile are completely shattered to a breccia of
randomly oriented angular blocks in a sparse matrix of comminuted rock
debris and devitrified glass. At the head of Samotua River, breccia consisting

of andesite and quartz monzonite fragments in a volcanic matrix forms thick
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wedges adjacent to the bounding fault on the northeast side of the volcanic pile
(Fig. 1‘3, "No. 4).. Rocks exposed to the northeast of the fault are entirely
sedimentary thus the granitic clasts must have originated in the subvolcanic
basement. Similar clasts of quartz monzonite and crystal fragments derived
from them are included in vitric and welded tuffs east of Whiting Liake (Fig. 13,
No. 3).

Sedimentary rocks within the Sloko Group consist almost entirely
of angular to subangular debris derived from adjacent volcanic accumulations.
Many consist partly or wholly of sha,rds,. ash, and lapilli, erupted directly
into small bodies of water, where they have settled to form graded sequences.
Some vitric tuffs and many of the tufface(;us sedimentary rocks contain coalified
piant debris, thir% coal seams, and, in a few places, carbonized logs up to
10 i_nches. in diameter.

The thickness of the Sloko Group and the relative proportion of
ﬂows,' pyroclastic rocks and-sedimentary rocks varies considerably fro;n
place to place, Over 4, 000 feet of strata are exposed'near Mount Haney in
the northern part of the map-area, yet only six miles farther northeast the
entire section laps out against an old e‘rosion surface. Further evidence that
the Sloko rocks were deposited on a surface of high local relief is found at
many places. At Whiting Lake nearly flat-lying tuffs and breccias, resting
unconformably on sedimentar'y and granitic .rocks at an elevation of 4;000 feet,-
are continuous with v;felded tuffs and- coarse'-i-gnimbrites in the valley .3, 500
feet below, The lower rocks must have been deposited by a glowing avalanche
that swept down a slope not too different from the present steep valley wall,

Most of the Sloko strata are either flat lying (Fig. 15) or gently
tilted, but in a few places dips of up to 40.degrees were noted. Folds, where
present, have random orientation and appear to have developed in response

to block faulting rather than regional compression. Normal faults, on both
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large ‘and small 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 believed to be feeders
for the Sloko volcanic accumulations, This suggests that the faulting and
volcanism were at least partly contemporaneous, and that subsidence of
graben-like blocks of volcanic rocks has occurred in response to near-surface
intrusions, The small circular stock on McGavin Creek, for example, is
nearly surrounded by an accumulation of pyroclastic breccia (.Fig. 13', No. 2).
.This, in turn, has been dropped at least ’300 feet relative to the enclosing
Jurassic strata, . suggesting a cauldron subsidence., A similar origin would
explain the close:spatial association and éonﬂicting age relationsl'iip_s between
the Sloko volcanic rocks and the felsite and quartz monzonite of map-units

15 and 16. As noted previously accidental inclusions of quartz monzonite

are found in the pyroclastic aeposits . At many places, particuarly north and
west of Whiting Lake, pyro'clastic deposits grade imperceptibly downward into
homogeneous aphanitic felsite, which, in turn, grades downward into fine-
grz;tined, and finally medium-grained quartz monzonite, North of Whiting
Lake the complete transition. occurs within a vertical distance of les.s than
5,000 feet. At other places a fine-grained phase of the quartz monzqnite
appears to cut Sloko pyroclastic rocks. All of these fea:tures imply a genetic
.rAelationship between the extrusive Sloko an'c‘i intrusive quartz mon.zonite.
Moreover, the Cretaceous or eafrly Tertiary age of the SEOkO Group as inferred
from abundant but poorly preserved plant remains is in agreement with the
potassium-argon age of 69 m,y, obtained. on biotite from the quartz monzonite
(Leech, et al., 1963, GSC age determination No. 62-75), It is probable that
the Sloko Group is derived from periodic explosive eruptions accompanying

intrusion of extensive bodies of quartz monzonite, The intrusion appears to



- 42 -

have been accompanied by extensive faulting, block foundering and stopping,
which in a few instances brought the intrusive magma into contact with the

lower part of the Sloko volcanic accumulation.

Late Tertiary and (?) Pleistocene
Heart Peaks Formation (ﬂ;ap;unit 17)

The brightly coloured group of pyramid-shaped summits on the
western flank of Heart P.ealés forms a prominent landmark, vi_siblé for many
miles., The area is underlain 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 fracture system, with the result that
most slopes are covered with a thick mantle of felsenmeer and talus, ‘Several
active rock glaciers have also developed on thg 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, tabular phenoc'rysts of feldspar, occasional
books; of biotite, and small rounded blebs of quartz. Quartz stringers and
quartz-lined vugs are lo‘ca'.lly abundant. In a few outcrops crude columnar
jointing can be recognized but the columns a:re small and randomly oi'iented.
Under the microscope the flow rocks are seen .to have a trachytic texture in
wﬁich 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 comblexly zone;d andesine (A‘n3 5-_40
The pyroclastic rocks are porous and highly oxidized, comprising

fine, scoriaceous ejecta, broken feldspar crystals, and angular blocks of

porphyritic lava. Several beds contain acciden.tal fragments from the under-

lying Takwahoni shale and one bed of which crystal-lithic tuff contains a few

carbonized plant stems. In thin section the tuffs are seen to contain a high
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proportion of glass and several beds near the base of the pile are composed
entirely of vitreous, welded shards.

The Heart Pea'ks Formation appears to be overlain by flat lying
basalt;.the base of the sequence was not observed 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 26 miles farther south,
.Where a similar group of acid tuffs has been studied in detail by Panteleyev
(1964). There the tuffs .a.re divisible into two units separated by a 250-foot
section of columnar ba'salt. This basalt is similar to the main basalt above
the upper tuff unit and was believed by Par-xteleyev to represent a series of
ear'ly 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 eariiest
Level Mountain basalt,

A 'potassium»—argon age of 15 m,y., or late Miocene, has been

obtained on biotite collected by Mr, C.S. Ney from Panteleyev's upper tuff

unit,

Level Mountain Group (Map-unit 18)

The two areas of flat-lying basalfc along the eastern bouncllary 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 over 1,500 square miles. The
. western limit of the basalt is marked by a steep escarpment that exposes many
tiers of reddish brown-weatherh;g columna;' flows separ;ted by thin layers of
brick-red scoriaceous flow breccia. In Tulsequah area at least 25 flows with
an aggregate thickness of over 1, 500 feet are exposed. The base of the pile
rests on an old erosion surface, exposed in section at several places along

the base of the escarpment. Mesozoic sediments below the oldest flow are

fractured, deeply weathered and capped by a thin regolith of rounded pebbles
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in a g:;-?y, earthy matrix. A thick layer of ash and cinders separétes the
regolith'f;'om the base of the first flow, forming an effective thermal insulator
and preventing any apparent baking or alteration of the underlying soiI. layer.
At several places the basalt has filled old stream channels and near the southern
end of Heart Peaks escarpment the early flows must have entered a large
body of water., There the normal colurn:aar. jointing gives way to well
developed pillow structure in the lower few hundred fe.et of the pile.

| Mo‘st of the flows are mdark. grey to black,' fine-érained, equigranular
basalt. Open vesicles are developed in the upper part of many ﬂéws and some
contain amygdule;s of aragonite or chalcedony., Several of the thicker flows
are porphyritic, conté.ining 10 to 15 per cent clear, honey-yellow labradorite
laths up to 1/4 inch across. Microscopi.cally all the nonvesicular flows are
porphyritic or micro-porphyritic olivine basalt, comprising about 50 per cent

labradorite (An ), 30 per cent augite, and 10 per cent olivine., The

50-60
remaining. 10 per cent is made up of basaltic glass, ores, and a trace of
apatite,

As outlined in the previous section, the earliest baéalt flows may
be as old as late Miocene, The youngest flows exposed in the map-area are
older than the last stage of Pleistocene glaciation, but a six-foot 1ayér of
unconsolidated material resembling till was observed below the upper most flows

east of Heart Peaks. If this material is in fact till, then eruption of the

basalt must have continued into the Pleistocene Period.

L] ~
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Plutonic Rocks

_The crystalline rocks of Tulsequah map-area can be divided into
three main classes: the Coast plutonic rocks, minor intrusions, and
ultramafic intrusions, The Coast plutonic rocks are confined to the
southern and western parts of the area, They comprise the central
plutonic complex and the large batholithic masses of relatively uniform
composition and texture that underlie much of the eastern flank of the
Coast Crystalline Belt, The minor intrusions, stocks, plugs, and tabular.
bodieé, have a wider distribution énd are rn.ore. varied in te.xture and
composition, Ultramafic roci<s and associated diorite and gabbro az.‘e
localized along major faults in the no.rtheastern part of the map-area;

The age of the crystalline rocks cann.ot be determined as precisely
as the age of sedimentary and volcanic étrata, nor can lithologic;al- correla-
tio'ns be made with the same confidence. Thus, in defining map-unit's,. the
composition, te};ture, and other physical propertiés of the rock are of-
n.nore importance than thg a;ge. Nevertheless, an attempt has. been made
to relate age boundaries to compositionaillb_oundaries by e};trapolating from
the relatively few points where age relationships are known, It is assumed,
in the absence of contrary evidence, that granitic rocks of similar compo-
sition, texture, and structure are of .similar age. While this is probably
valid in most instances, there are undoubtedly excepti.ons that will become
_apparent with more detailed mapping and the determination of more

. . _

absolute ages.

. e

Coast Plutonic Rocks
(Map-units 6, 13 and 16)
In Tulsequah map-area the Coz;st plutonic rocks may be divided
into three main groups: an older group of foliated quartz diorite, believed

to be 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 Didrite (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 in composition from diorite to quartz monzonite, the
majority being quartz diorite and granodiorite .(Fig'. 16). 'fheir colour
index is about 25 per cent, with hornblende, virtually altered to ch1<.)rite,
the most abundant mafic constituent.’ The feldspars are opaque, chaiky
.white or tinted pink from the inclusion of altefati_on products. The most
characteristic feature of the rocké is théi_r strong mineral a—lignr'nent, both
foliation and lineation, a feature that is poorly developed in younger members
of the Coast plutonic rocks, The internal structure is complex and bears
no obvious relationship to contacts with older or younger roc1'<s}

In thin section the rock exhibits.':; high degree of 'alte.ration.
Plagioclase in subhedral grains is highly charged with sericite, epidote,
and iron oxides, and ragged poikiloblastic grains of hornblende are partly
or wholly altered to chlorite (pennine). The plagioclase is mostly andesine,
simply twinned, and in most sections unzoned or with slight normal zoning
in the outer rims of the crystals. Quartz and potash feldspar are inter-
stitial to the plagioclase and hornbiende. ‘Acces sory rn;lerals include
apatite, epidote, magnetite, and rarely sphene. ‘

Clearly intrusive, discordant contacts with older rocks were noted
in only a few places. On the east side of Tatsamenie Lake, for example,
an apophysis of foliated quartz diorite cuts across the trend of pre-Upper

Triassic sediments., The quartz diorite is enriched in hornblende near the

contact and the adjacent sediments are altered to a hard, spotted-hornfels
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veine‘;i by magnetite-amphibole stringers. More commonly the contacts
are concordant, commonly with complex interdigitation qf crystalline' and
noncrystalline rock, Many of the contacts with older rocks are faulted as
evidenced from increased shearing, brecciation and greater hgrdrothermal
altell‘ation of rocks in the contact zone.

The actual age of the foliated crystalline rocks can only be inferred
from stratigraphic data, They are similar in texture and mineralogy to
granitic boulders in the Lower Jurassic Takwahoni Format.ion and there is
no evidence that they intrude Upper Triassic strata. Potassium-argon
determinations on two boulders from the Takwahoni give ages of 206 and .
227 m.y., indicatin‘g an early Triassic age (Leech, et al., 1963, GSC Age
‘Determination Nos. 62-76, 62-77). Thus the evidence suggests that this
foliated phase o.f the Coast plutoni'c rocks was emplaced in early Triassic
time, possibly during the period of uplift and folding that preceded tﬁe'

deposition of Upper Triassic sediments and volcanic rocks.

Pre-Upper Cretaceous
Central Plutonic Complex (Map-unit 13)

This map-unit comprises a plutonic complex containing rocks of
more varied composition and texture than those of ur-lit 6. It includes both
.-intrusive and ultra-metamorphic phases p.r-obably of several different ages.

~
Migmatite, contorted gneiss and complex agmatite are minor but widespread
variants, and even the more uniform granodiorite and quartz diorite phases
commonly contain swarms of dark rounded or elliptical xenoliths or streaks
of schlieren. Within the map-area the complex is confined to relatively
small areas along the International Boundary, however, similar rocks

underlie vast areas farther west in the central ranges of the Coast

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 per cent clear granular quartz, Biotite and horn-
blende are present in most speciméns 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 subhedrai grains with strong normal zoning (A 59._20).
The potash feldspar occurs both interstitially and as subhedral grains. It
is 1"arely perthitic and shows little or no ter;dency to emba;é or replace the
plagioclase. The mafic cons;‘.ituents and potash feldspar are usuall}‘r free of
alteration products.

In addition to granodiorite the gompléx also contains large areas
of quartz diorite, and a complete 'spectfum of minor phases that range in
cc;mposition from leucogranite to diorite with up to 60 per cent hornblende.
Contacts between phases within the complex may t;e either gradational or
abrupt. In general the 1ighter phases are relatively young, f;)i'ming tabular
dyke-like bodies and irregular strir‘lgeré ;rviithin darker ph;lses or forming a
matrix enclosing xenoliths and schlieren of darker rock. A single outcrop
may exhibit as many as six distinct phases, the darkest being relatively
old and each successively lighter pha..se 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

e
volcanics on the one hand and with uniform granodiorite or quartz diorite

.

on the other.

Cretaceous and Early Tertiary
Younger Quartz Monzonite (Map-unit 16)

This major division of the Coast plutonic rocks is characterized

by fresh, nonfoliated younger rocks that underlie some of the most rugged
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parts.of the Coast Mountains, Their bold topographic expression reflects

a SiI;lple, widely spaced joint system and uniform texture, Peaks and

ridges a:re steep-walled with rounded summits, the result of exfoliation

and surface decay that forms a crufnbly rind of partly or wholly disaggregated
mineral grains,

Most of the rocks of this group are coarse- to medium-grained
quartz monzonites (Fig, 16) with a colour index of less than 10, Hornblende
is the cl;ief mafic constituent but biotite is usually present and locally it is
the predominant dark mineral, Two feldspars are distinguishable in hand
specimen - plagioclase forming light grey, white or occasio:.:lally gr:eenish
subhedral crystals surrounded by anhec.iral grains of flesh coloured potash
_feldspar. Clea;, colourless or smoky quartz occurs as interstitial grains
and subhedral crystals lining miai‘olitic’.cavities. In thin section the rocks
are seen to be relatively free of alteration products, The plagioclase is
strongly zoned (An15 to Angg) with frequent reversals, resorbed grain
Boundaries, and many small rounded inclusions of earlier formed plagioclase
crystals, Quartz and coa.rsely perthitic potash feldspar are interstitial to
and partly replace the plagioclase. Hornblende and biotite form small,
u-naltered euhedral crystals with random orientation., Accessory minerals
are apatite, magnetite and.allanite.

The younger quartz monzonite bodies have sharp, discordant
contacts with both the older crystallineA rocks of the C;jast Plutonic Complex
and layered rocks up to and, ina few plac'es, including the Slok;) Group of
volcanics, The close spatial l:elationship and mineralo\gical similarity
suggest a genetic relationship between the Sloko Group of volcanics and the
younger quartz monzonite, This view is supported by a potassium-argon
age of 69 m,y. (Upper Cretaceous) obtained on biotite from a typical quartz
monzonite batholith southeast of Niagara Mountain (Leech, et al., 1963,

GSC Age Determination No, 62-75),
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Minor Intrusions
(Map-units 12 and 15)

Stocks, sills and dykes, many too small to be shown. on the map, are
found throughout Tulsequah map-area, They exhibit a great variety of
textures and compositions, but, ’.cwo principal groups can be recognized.
The first comprises medium-grained, equigranular rocks of dioritic
to granodioritic composition and the second group comprises fine-grained
to aphanitic rocks, usually porphyritic, and invariably with a high content
of duartz and potash feldspar, The age of the .firs"c group (.rnap-unit_ 12)
is unknown, save that some of the stocks cut Laberge sediments anél are
therefore post-Middle Jurassic, The second group (map-unit 15) of .rnain'ly
. felsitic rocks bears a close spatial relationsﬁip to the Sloko volcanic rocks
and to the younger quartz monzonite phé.se of the Coast Plutonic.Rocks; it is
on this basis that they are considered to be of Upper Cretaceous or early

Tertiary age.

Post-Middle Juraé‘s,‘ic
Hormblende-biotite granodiorite (Map-unit 12a)

Small stocks of hornblende-biotite granodiorite are found on Red Cap
Creek, at the head of Sittakanay Glacier and on the ridge five miles
northwest of Trapper Lake. The Red Cap stock, which has been described
by Kerr (1948), and the Sittakanay stock are intru.sive into Stuh.ini volcanic
rocks, Their contacts are irregular and the margins gf the stock as well
as the surrounding volcanic ro‘cks are highly a;ltered and pyritized over a
width of several tens of feet, The stock northwest of Trapper Lake cuts
Triassic and older sediments of map-unit 4 and is itself intruded by
quartz feldspar porphyry of map-unit 15, Unlike the other stocks in this
group it 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
spaced joints along which the rock is commonly altered and rusty. In thin
section it is seen to consist of approximateiy 50 per cent strongly zoned
andesine, 20 per cent quartz, 15 per cent potash feldspar, 10 per c;ant.

biotite, and 5 per cent hornblende,

Biotite-hornblende quartz diorite (Map—uﬁit Zéb)

The largest stock of quartz diorite occurs on the northern edge of
‘the map-area about four miles ;aast of Nakina River. It is the southern
extension of the McMaster stock described by Aitken (1959) in Atlin map-
area. In Tuls-equah area it cuts Triassic and older sedimentary rocks of’
map-unit 4, and baéic and ultrabasic rocks of the Nahlin ultramafic body.
Contacts with the sediments are nearly concordant and a strong foliation
has developed parallel with the contact within both the stock and intruded
rocks. Contacts between the quartz diorite and ultrabasic rocks are poorly
exposeci 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, light grey, White;weathering
'rock with glomeroporphyritic clusters of small hornblende and ‘bioti te
crystals, Thin séctions show that it is. made up of about 45 per ce;nt
plagioclase, 20 per cent quartz, 7 per cent potash feldspar, 20 per cent
hornblende and 8 per cent biotite. The p;agioélase. crystals exhibitlstrong
normal and oscillatory zoniné, ranging frprn labradorite in the cores to
oligoclase at the rims, Quart;: and potash feldspar ar; commonly inter-

grown to give graphic or myrmekitic textures,



- 52 -

Hornblende Diorité (Map-unit 12¢)

Small stocks of hornblende diorite intrude sedimentary and volcanic
rocks of the Laberge and Stuhini Groups i‘n the northeastern part of the
map-area and sedimentary rocks of map-unit 4 in the western and southern
parts of the map-area, The two roughly circular stocks that <;ut 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 shales and greywack.es are sheared and
bleached to a light grey, rusty-weathering hornfels for a distance of 1-0 or
15 feet from the contact,

The central part of both stocks is 2 medium-grained, even-textured
rock with 20 to 25 per cent dark minerals. Near the margins the percent-
age of mafic minerals increases to 30 or 35 per cent and the texture
becomes porphyritic Wit}.l euhedral- l-aths of plagioclase up to 1/2 inch long
surrm;.nded by a dark, fine-grained m;trix. Feldspar laths in the porphyritic
pha.se are strongly oriented parallel with th.e margins of the stock,

~ Under the microscope the diorite is seen to consist of subhedral grains
of plagioclase, dark green hornblende, occasional books of biotite and a
small amount of intefst'itial quartz.. The feldspar composition varies from
calcic andesine to calcic labradorite and many grains exhibit complex

_oscillatory zoning, Accessory minerals are epidote, sphene and magnetite,

Augite Diovite (Map-unit 12d)

Diorite containing 5 to 20 per cent augite forms a large number of
small rocks, sills, and dykes that intrude all rocks older than and
including the Lower Jurassic, Takwahoni Formation. Their contacts are
sharp, usually marked by a decrease in grain size within the diorite and a

narrow zone of spotted hornfels in the adjacent sedimentary or volcanic
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rocks, The diorite is fine- to medium-grained, and dark grey in colour,
with a mafic content in excess of 40 per cent,

Thin sections show it to consist of about équal amounts of plagioclase
and ferromagnesian minerals, rarely with a trace of interstitial quartz
and potash feldspar. The plagioclase exhibits strong normal zoning from
calcic labradorite in the cores of grains to oligoclase at the rims,
Ferromagnesian minerals include hornblende, augite, and minor biotite,
Hornblende 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 crysta.],s of zircon were noted in one

section,

Cretaceous (?] and Early Tertiary Intrusions

Felsite and Quartz-Fest}par Poré)hyry (Maé)-'unit 15)

Bodies of intrusive felsite are found in close association with remnants
of .Sloko volcanic rock throughout the southern and western parts of the area.
They range in size from small cupolas only a few tens of feet across to
stocks with areas of ‘several square miles. Many of the bodies are
tabular, occurring either as indepéndent dykes or sills or in great swarms
a mile or more across and many mi-les long.' Most of the felsite intrusions

"including the largest individual intrusions, are concentrated in a west-
northwesterly trending belt that extends fr.om Trapper Lake through King
Salmon Lake to Y;nakina Mountain, Similar bodies southwest of this belt
are found cutting all phases of the Coast plutonic rocks, and a single stock
northwest of Yonakina Mountain appears to occupy the central part of a
collapse structure within the Inkling Formation,

The outcrops of felsite are usually deeply weathered and rusty, with

a closely spaced system of joints and random fractures generally associated

with concentric liesegang banding. In many outcrops the deeply weathered
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rusty zone is covered with a thin rind of chalky white rock from which

the i;'on oxides have been leached. The fresh rock is usually light grey
but subtle hues of green, mauve, and pink are also common. They'va;ry

in texture from aphanit.ic, porcelain-like rocks locally with orbicular ér
pisolitic textures, to fine;grained phases in which the component minerals
can be distinguished with the naked eye. - The majority.arc-e porphyritic with
1 to 3 mm phenocrysts of feldspar and rounded blebs of quartz. Biotite
and blue-green hornblende occur both as fine flecks in the groundmass and,
less commonly, as small euhedral ;;henocrysfcs. Mafic minerals rarely
form more than 2 or 3 per cent of the rock and some phases contain no dark
minerals at all,

Under the microscope the phenocrysts are seen to be mostly sodic
p'lag%ioclase with complex oscillatory zoning and, less commonly, rour;ded
and embayed grains of quartz and K-feldspar. The groundmass is a fine
intergrowth of quartz, albite, and potash feldspar with a fairly uniform
sprinkling of mafic and opaque minerals., Most of the 1a£ter appear to be
pyrite.

The felsite bodies usually display sharp, straight contacts, however,
the relationship is often obscured by intense hydrothermal alteration,
particularly pyritization and dolomi_tiza..tion of both the felsite and the
intruded rock. They cut all other rocks in the area; except the late Tertiary
volcanic rocks (17, 18), howéver, they efcl’libit ambigucils relations with
respect to the Sloko volcanic nocks and tilé younger quartz monzonite phase
of the Coast plutonic rocks, On the east side of Whiting Lake, for example,
rusty weathering felsite with a high content of disseminated pyrite cuts the
lower part of the Sloko Group, yet tuff-breccias within the same volcanic
pile contain accidental inclusions obviously derived from the felsite. A

similar contradiction is found north of Whiting Liake where a large felsite
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masis' grades upward into tuffs and breccias of the Sloko Group and downward
into fnedium-grained quartz monzonite, yet felsite dykes believed to be
related to the main felsite body cut bo‘gh the volcanic rocks and the quartz
monzonite, These relationships are probably the result of contemporaneous
intrusion and related volcanisﬁ. The felsites are believed to be hypabyssal,
shallow intrusions related on the one hand to the Sloko volcanics and on the
other to the intrusive younger quartz monzonite. On tlii.s iaasis the felsite

is considered to be mainly of late Cretaceous and early Tertiary age.
L/"" P "“'~€f"

Basic and Ultrabasic Rocks

Permian (?)

The Nahlin Ultramafic Body (Map-unit 1)

~The Nahlin ultramafic body, with an area of over 100 square miles,
is the largest of a belt of ultramafic bodies that parallel the southwestern
side of the Atlin Horst, In plan it forms two long, narrow prongs that
converge in an acute angle at Nahlin Mountain, The longer axis of the
‘body, like that of the belt as a whole, trends we st-northwesterly',‘ obliquely
across the main Cordilleran trend. In Tulsequah map-area it underlies
the axis of the Manatatuline Range, forming barren, rounded summits over
6,000 feet high. The rocks weather to a uniform reddish brown and even
at low .elevations are almost devoid of vegetation.

The most common rock is a hard, t;ugh, 'dark. green to black péridotite
consisting of fine-grained, partly serpentinized olivine, 10 to 20 per cent
orthopyroxene, minor augite, 'and traces of chrome spinel, The pyroxene
forms discrete crystals and crystal cluster.;s 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 but do not form more than a small percentage of the total rock

volume, The principal variations within the body is in the degree of
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serpentinization, It is most intense along contacts and sheared or
brecciated zones where the norrr_lally unfoliated peridotite assumes a
platy fabric accentuated by light and dark green serpenti.ne streaks,
lenses 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 serpentinizeq rock contains a filigree of fine crysotile veinlets
usually less than a millimetre across. All observed thicker cryso?ile
veins contain a brittle slip-fibre of no commercial value.

In thin section the peridotite is éeen to consist of an inequigramilar
~mosaic of olivine crystals up to 2 mm in diameter, with larger subhedral
grains.of orth.o'pyroxene up to 5 mm in &iameter. Wavy extinction and
protoclastic textures are common. The pyroxene is mainly enstatit'e,.
usually with fine exsolution lamellae of diopsidic éugite. Independent.
'crysta.ls of clinopyroxene :;Lre common and appear to be confined to pyroxene-
rich phases of the perido'tite. Serpentil.'li-z‘ation of unsheared i)éridotite can
be 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 prese_rved as veinlets of reticulated
antigorite blades peppered with magnetitg granules, whereas the central
parts of grains are converted to c.lear, amorphous serEentine. Where
shearing has accompanied ser;)entinization the entire I"OCk is converted to
a mass of feathery antigorite crystals with lensoid 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 mos{: conspicuous internal structures are joints, shear zones and
pyréxene-rich 'replacement layers'. The joints are widely spaced, tight,
and shobw little or no evidence of movement or alteration, Serpentinized
shear zones from a few feet to many tens of feet across tend to parallel
the margins of the body. Contrast in the weathering characteristics of
serpentinized and unserpentinized 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, unsheared part c;f the peridotit'e body.: They
are 1/2 to 6 inches thick and irregularly spaced, in some places occurring
in swarms only a few inches apart, and at other places are separated by
tens or hundreds of feet of structureles‘;s 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 thg_
margins of the peridotite body and dip steeply in either direction. However,
it is not uncommon to fin;d two or more layers running together or crossing
at a low angle, each has a prominent rectalngular system of transverse joints
<;r fractures that does not extend beyond the layer itself (Fig, 17). The
joints are at right angles 1:‘>oth to each other and to the plane of the.layer,
and each is equally well developed with a regular spacing of 1/8 to 1/2 inch,
The joints are open, usually widest ne.ar the centre of the layer, and pinch
out near thg margins. In section'they re'éemble desiccation cré.cks in iayers
of clay. ' h

The pyroxene layers are believed to have formed by replacement of
olivine 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 suggest that the replacement was
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initiated along incipient fracture or shear planes. These planes may have
formed either during a late stage of crystallization or in response to a
subsequent cold intrusion which brought the body of the present crustal
level, The rectangular joints within the pyroxene layers formed in
response to a shrinkage caused by a volume change during ref;lacement of
olivine .by orthopyroxene,

Exposed contacts between the Nahlin ultrabasic body and layered rocks
of map-units 4 and 10 are invariabl.y marked by fault zones adjacent to
which the peridotite hés been sheared and serpentinized. The ﬁahlin i*"ault,
which bounds the southwestern margin of the body has been studied in the
greatest detail and is typical of the othe.r contacts., It comprises a sub-
parallel network of anastomosing shear planes and fractures with steep
northerly or vertical dips. Althm»lgh the plane of the fault zone is ro'ughly
parallel with structures .in the adjé,c.ent Labérge Group sediments, there is
no similar correspondence in section.' Laberge Group beds dip both toward
and away from the fault zone which truncates several thousand feet of strata,

The width and complexity of the Nahlin fault zone varies. Some pz;lrts,
such as that between Teditua Creek and the head of Yeth Creek, are
relatively narrow with é)nly 20 to 50 feet gf sheared serpentinite separating
Laberge sediments from unsheared peridotite. Farther north, above Yeth

. Creek, the zone of faulting is several thousand feet wide and includes a
chaotic mixture of slickensided serpentinite, horses of Laberge sediments,
basic rocks, and fault bounded lenses of relatively unsheared peridotite,
Many of the major fault zones‘have been carbonatized,“producing bright
orange-weathering outcrops from a few feet to over 20 feet wide. Ankerite
is the principal carbonate but veins of pure white, microgranular magnesit.e
an@ coarsely crystalline dolomite were also observed. The carbonatized
zones are riddled with a network of thin chalcedony or opal stringers, and

in addition many contain traces of bright green nickeliferous chlorite,
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. l‘Except for shearing and brecciation within a few feet of the fault zone
the adjacent sediments, both in the Laberge Group and in map-unit 4.,
have been relatively little affected by e mplacement of the Nahlin body.
Instead most of the shearing and hydrothermal alteration has occurred
Witl;in the ultrabasic rocks., Metamorphism of the adjacent sediments is
nowhere above the average regional grade which, in the case of the Laberge
Group, means no metamorphism at all,

Speculation as to the ultimate origin Of. the Nahlin ultramafic rocks is
beyond the scope of this study. More detailed work may reveal a cryptic
layering or other evidence of magma..tic origin, There can be little <.10ubt.,
however, that the t;ody reached its present hi.gh crustal level as a solid or

' near solid intrusion, gliding upward along steep bounding faults.

Other Ultramafic Rocks

Three small bodies of ultramafic rock are associated with northé.rly
trending faults in the south-central parif of the map-area. The two larger
bodie§ outcrop on the felsenmeer-covered ridge soﬁtheast of Tatsamenie
Lake and in creek bottoms between the lake and the ridge. Both are
surrounded by foliated hornblende diorite and o;e is on trend with the band
of dolomitic limestone that forms a fault-bounded screen within the diorite.
The small elliptical body on the ridge southwest of Tatsamenie Lake
- occupies a fault slice between Stuhini pillo;av lava ar;d Sloko volcanics.,

~
Projected downward, this faulf would also intersect the dolomitic limestone
band exposed at the lake.

All three bodies are composed of black to greenish black micro-
crystalline serpentinite. Slickensided surfaces and small streamlined

horses coated with shiny dark green serpentine are characteristic of most

outcrops, A few veinlets of brittle fibrous serpentine were noted near the
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souf;hern end of the largest body. The rock lacks the pseudomorphs of
large c;‘ysfals 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 beds of dolomitic limestone and to
fault zones, the absence of primary minerals, and the intense hydrothermal
alteration of nearby rocks all suggest that these ultramafic bodies are of

metamorphic origin,

Gabbro and Diorite (Map-unit 2)

Tabular b_‘odies of gabbro and basic.diorite are associated with ultra-
mafic rocks of the Nahlin body, particuiarly along its southwestern edge.
T'hey are broadly concordant with the margins of the ultramafic body, .
forming subparallel swarms of dykes and, less cc;mmonly, elongate stocks.
;I‘he basic rocks are clea'rly )intrusive into the peridotite. Ti’léir contacts
are miarked by a decrease in grain size.'v;zithin the gabbro, and the adjacent
Peridotite is altered to dark green or black serpentinite for a distance of
from 6 inches to 2 feet. Many of the gabbro bodies are bounded by zones of
intense shearing, and in many places- sills or dykes of gabbro are broken up
into rectangular boudins completely surrounded by serpentinized peridotite.
~The relatively brittle gabbro must have broken up during plastic deformation
of the peridotite, probably during cold intrusion of the:;)ody as a whole,

The gabbro and diorite are normally fine- to medium-grained with 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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STRUCTURAL GEOLOGY

The structures of Tulsequah map-area can be related to
three main episodes of tectonic activity which culminated in mid-
Triassic, Upper Jurassic and early Tertiary time. Each episode left
a major unconformity and a group of related structures that were
characteristic of that particular episode of deformation. The mid-
Triassic episode, called here the Tahltanian Orogeny, was a time of
uplift, folding, regional metamorphism, and granitic intrusion, the
results of which are recognized in many parts of northern and central
British Columbia. It is approximately equivalent to the Cassiar Orogeny
as defined by White (1959), but the most abundant and detailed strati-
graphic and struc.tural evidence for a mid-Triassic orogeny are to be
found in the Stikine region, home of the Tahltan indians. For this
'reasc;n the na.me Tahltai-lian Orogeny is proposed for the great eéoch
of tectonic activity that closed the period of Carboniferous and mid-
. Triassic deposition and preceded the Upper Triassic period of volca;n-
ism and clastic sedimentation. Folds formed during the Tahltanian
Oroéeny were partly masked by younger, Upper J.uras sic, folds,
- although the relatively greater inténsity of the older folds makes it
possible to distinguish bétween the two groups of structures in many
parts of Tulsequah map-area, Structures related to the early Tertiary
deformation cannot be distinguished fro;n older stru'cture.s except.

where Sloko rocks are affected, .
S~

MID-TRIASSIC AND OLDER STRUCTURES

Nahlin Fault
The Nahlin fault, which forms the southern boundary of the
Atlin Horst (F'ig. 7) has been traced almost continuously for a distance

of more than 250 miles. It extends from southern Yukon Territory
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southeasterly across northern British Columbia to the Cassiar Mountains
wil'ere it appears to swing south into the Pinchi fault zone, Tﬁe section
of t}.1e‘ fault that crosses the northeastern corner of Tulsequah map- .
area is bounded by basic, ultrabasicl, and pre-Upper 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, 00.0 feet. As both the Stuhini and
Laberge strata adjacent to the fault are deep-water, o.ff-shore facies,
it is reasonable to assume ’ch;.t they were originally also deposited
north of the fault and subsequently removed by erosion, Thus a min-
imum vertic.al displacemgnt of 20, 000 feet must have taken place on
the Nahlin fault since Middle Jgrassic (Laberge) time,

As described under Basic and Ultrabasic Rocks the width:
and complexity of the Nahlin fault zone varies greatly, Along some
' segments the movement appears to have been confined to a single fault
plane .comprising 30 to 50 feet of highly sheared and hydrothermally
altered serpentinite. At other places the zone of faulting is sevéral
thousand feet wide and contains a network of many subparallel faults
bounding small, wedge-shaped horses of both serpentinite and Laberge
sediments, However, nearly all of the component faults and she;u'
planes within the Nahlin fault zone are vertical or dip steeply northeast.
Slickensides,- which are frequently Well_d_evel'oped. on fault planes éutting
the serpentinite, indicate nearly vertical upward movement of the
northeast side, No evidence.of transcurrent moveme‘nt was found,

The Nahlin fault had a profound- influence on both the mid-
Triassic and Upper Jurassic folding as described in the following
sections. Its relation 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 in the region, Its trace on the surface
probably reflects a deep-seated crustal rift, a view consistent with its

close association with ultramafic rocks,
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Folds
. The trend of folds in the pre-Upper Triassic rocks is
markedly different on opposite sides of the Nahlin fault., North of the
fault the fold axes trend west-northwesterly, almost parallel with the
fault itself, whereas south of th;a fault the trend of the older .folds is
nearly north-south, This difference in fold orientation implies tha.t
the Nahlin fault separates two discrete crustal blocks each of which
was subject to a different stress pattern during the mid-Triassic,
Tahltanian Orogeny. |
The fundamental structure north of the Nahlin fault is an

east-southeasterly plunging anticlinor.i.um. Permian limestone of
map-unit 3 is exposed in the core and is flanked by successively
‘younger members of map-unit 4, The intensity of secondary folding
within the anticlinorijum is closel.y'.related to the -competence of the
rock' involved. The massive limestone of map-unit 3 is‘ deformed into
close parallel folds with amplitudes of 1/4 to 1/2 mile, whereas the
thin-bedded cherts and argillites of map-unit 4a are. compressed into
ti_ght,' near-isoclinal folds with amplitudes of a few hundred or a few
tens of feet, The lack' of horizon markers in the greenstone of map-
unit 4b makes it im.possible to trace iﬁdividual folds, but the greenstone
.unit contains a relatively large number of small faults and shear zones

which suggest that it responded to deformation by fracturing rather
than folding,
N
The pre-Upper Triassic rocks in the south-central part of
the map-area are more highly deformed than those north of the Nahlin
fault. The folds trend north-south and have steep, nearly parallel
limbs, Fracture cleavage, usually parallel with the bedding, is well

developed in medium and thick bedded members whereas thin bedded

members are characterized by bedding plane schistosity. The most
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intense deformation is seen in the limestone of map-unit 3 which is
exposed in the cores of several anticlines south and east of Tatsamenie
Lake. The beds are contorted into complex isoclinal and fan folds
with greatly attenuated limbs and thickened crests. In some places
dig.piric folds were observed in which the limestone core is completely
separated from its limbs,

The intensity of folding, as well as the grade of regional
metamorphism of the pre-Upper Triassic rocks increases toward the
west, Map-unit 5 and the most westerly exposures of map-unit 4 are
characterized by close, north-northwesterly trending isoclinal folds
and pronounced axial plane foliation, In many outcrops, particularly
in the northwe s’ceJ;-n corner of the ma;.)-are a, the axial plane foliation
has itself beé‘n 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-
‘northwesterly direction, almost palr allel with the Nahlin fault farther
north, It dips to the northeast and, for most of its exposed length in
Tulsequah map-area, the plane of the thrust conforms to the base of
the Upper Triassic, Sinwa Formation W‘hiCh has be;e'n thrust southward
over Lower Jura.ssic rocks of the Takw'a};oni Formation. A small
outlier of iimestone resting on Lower Jurassic rocks east of Trapper
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

from the main thrust fault, bringing King Salmon strata over rocks of
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the Takwahoni Formation, This latter fault appears to cut across
several thousand of King Salmon and Takwahoni beds, suggesting that
these rocks were folded prior to the thrusting, |

The actual fault contact between Takwahoni and Sinwa rocks
is exposed at several places along the King Salmon thrust. West of
Taku River, Kerr (1948)'noted that minor folds in the underlying
Takwahoni rocks appear to be truncated by the Sinwa Formation, a
relationship that has since been confirmed on Sinwa and Headman
Mountains and on the ridges both east and west of Sutlahine River, In
rocks both above and below the thrust the intensity of minor folding
and shearing increases markedly 'a',s the fault is approached. This is
especially appa.re.nt in the overlying Sinwa limestone which, at many
places near the fault, is contorted into near isoclinal folds with ampli-
_tudes‘ of 1 or 2 feet over'turned toward the south, Elsewhere Witilin
the fault zone the Sinwa Formation is brecciated and stained with
. hematite across a width of 10 to 50 feet, Open cavities and vugs ar;a
common between the angular breccia blocks which, in most outcrops,
are partly cemented by coarse secondary calcite.

In the eastern part of tl’ie map-area, the King Salmon fault
dips northward at 5 to 10 degrees. It steepen_s to an average of about
45 degrees in the central part of the area and dips as high as 60 degrees
were noted west of Taku f{iver. The va:riation i‘r; the dip of the fault
and its relativelf steep attitude in the w'-e'stern part of the map-area

suggest that the thrust has been deformed by later folding.

Folds
Folds related to the Upper Jurassic episode of deformation
are separated into two structural provinces by the King Salmon thrust.

North of the thrust, evenly bedded rocks of the Inklin Formation are
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deforrn.ed into west-northwesterly trending open folds with amplitudes
of‘ 1/4 to 1/2 mile., Southwest limbs are usually steeper than northeast
limb s‘ and the rocks are characterized by a well-developed north-
dipping cleavage. Some folds, pérticularly near the thrust, are
recumbent,A with steeply north-dipping axial planes, Small decollement
structures in which highly deformed members rest on relatively
undeformed members of the Inklin Formation are well exposed in
tribut;atry 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, Takwahoni and Stuhini
rocks are deformed into broad symmetrical folds of much greater
amplitude th.a.n those in Inklin rocks farther north., The folds, many of
which are doubly plunging, trend norfhwe sterly 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 Salmon thrust, is absent
in lithologically similal; rocks south of the fault, but there is much
evidence of minor faulting and sheg.ring, particularly in the western
exposures of Stuhini Group, -

The developm;ent of the Upper Jurassic folds and thru.;,t
faults is believed to be closely related to uplift of the Atlin Horst by
renewed moveme_nt on the ancient Na‘.i"llin fault (Fig. ‘1 9). The a'sy'rn-
metrical folds and decollement in the In.l'din Formation probabiy developed
in response to gravity sliding;, southward, off the sou‘thern margin of
the uplifted Atlin Horst, At a later stage, as uplift of the horst con-
tinued, the early-formed gravity structures in the rocks above the
King Salmon thrust must have been accompanied or followed by
northeast-southwest compression of strata between the horst and the
Stikine Arch, This is reflected by the broad, open folds south of the

King Salmon thrust and by warping of the thrust plane itself,
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EARLY TERTIARY STRUCTURES

. ‘ Many of the remmnants 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 ﬁormal
fa{llts cutting pre-Sloko rocks cannot be established, it is probable
that many of them are also of early Tertiary age. Folds in the Sloko
rocks," like the faults, have random orientation and appear to be
related to sagging of the strata .in response to faulting or.block founder-

ing rather than to compressive folding.

TECTONIC 'HISTORY

The location of Tulsequah map-area with respect to the
major tectonic elements of the northwéstern Cordillera is shox)vz; 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 descAribed by Wheeler (1961) in southern S.Z'ukon
Territory. In Tulsequah area it is deflec.:ted eastward by the great
-salien’c of the Stikine Arch to form a gently curving embayment, named
here the Taku embaymen;c.

The sequence of Mesozoic tectonic events in Tulsequah
area is recorded‘in the stratigraphic succession Witi’lin the Taku
embayment, which reflects conditions n‘c')t only within ‘the trouéh itself
but also in the adjacent source areas. The tectonic };istory presented
here is an interpretation based on the stratigraphy, the distribution of
sedimentary and volcanic facies, and their relationship to major
structural features,

The thick, widespread carbonate sections that characterize

the late Permian strata suggest stable, shelf conditions during that
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tine, ;‘\.lthough there is no evidence of Permian facies changes or
st;‘and lines within the map-are a,' the predominance of bioclastic tex-
tures in the limestone indicates that low coast lines or 'reefs were
exposed to wave action, The gra;dual change from carbonate deposi-
tion to chert and fine-grained clastic rocks of map-unit 4a reflects the
beginning of uplift in the west and the encroachment of river-borne
silts and mud into the carbonate basin. The sudden and widespread
appearance of chert above the Permian limestone may be due to the
release of silica; into the sea by submarine vol{canic emaﬁa;cions expelled
during an early phase of the volcanism that later produced thick piles
of flows and volcaniclastic rocks nbw_ preserved as the greenstones of
map-unit 4b.

Tectonic activity con'tinued:ix'lto the mid-Triassic aﬁd,
culminated with a period of uplift, foiding, metamorphism and intrusion

some time between Middle (Daonella) and Upper Triassic (Tropites) .

. time. This period,' called 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
area the Tahltanian Orogeny was characterized by intense folding of

the pre-Upper Triassic strata, particularly in and adjacent to the Coast
Crystalline Belt, The trend of these folds appears to have been influenced
by the Nahlin fault, which is considered to be one of.the oldest structures
of the region, Folding was accohlpanied by regional aynarnotl;ermal
metamorphism which increas:ed 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 in Upper Triassic
(K.arnian) time by extensive volcanism in the western part of the map-
area and rapid subsidence of the Taku embayment farther east. During
t}.lis time the thick piles of volcanic and volcaniclastic rocks compris-
ing the Stuhini Group were deposited. In the west, the presence of
polymictic conglomerate, with crystalline clasts, in the lower part
of the Stuhini Group indicate that parts of the Coast Crystalline Belt
emeréed when Upper Triassic volcanism began in early Karnian time,
This emergent area, ;.ug;‘nented by subaerial flows and volcanic islands
erupted during early Stuhini time, provided ;zxvvestern- soul"ce for the
thick wedges of sediment that accu'mg.lated in the Taku embayment and
which are now preserved as the bedded clastic rocks of the King
Salmon Formation, During later Karﬁian time the locus of volcanism
shifted northeast and a great volume §f submarine flows was poured
into the deepening Taku embayment to form the thick pillow lava sequence
" in the upper part c_>f the Stuhini Group.

B\y the end of the Karnian stage of the Upper Triassic,
volcanic activity had begun to subs.ide an;i the formerly high source
areas in the west had become too low to contribute coarse detritus to
the central and eastern p.art of the map-area, Fine-grained silts‘tone

and shale bearing Halobia indicate that the latest Karnian was a time

~

of relative quiescence during which many of the volcanic islands were

reduced to lowlands from which the silts and muds of the Upper Karnian

deposits were derived,

The trend toward more stable conditions continued into the
Norian stage of the Upper Triassic, Shales and silts were superseded
by the deposition of carbonate beds represented in Tulsequah area by
the Sinwa Formation, During this time a marine trough occupied the

northeastern part of the map-area and received the greatest thickness
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of carbonate deposits, Toward the southwest, as the margin of the
Taku embayment is approached, the limestone thins and shales out,
indicating a low emergent area in the region of the Stikine Arch, |

Beginning 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 Stikine Arch produced
a source area of high relief along the western and southwestern mar-
gin of the Taku embayment, Volcanic activity was notably absent, thus
nearly all the clastic debris shed 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
.strat;. Coarse debris f.rom a11. of these older rocks was carried
eastward and deposited in great piedmont fans, deltas, and channel '

. deposits along the eastern flank of the uplifted area, Where.they are..
preserved as the greywackes and polymictic conglomerates of the
Takwahoni Formation. Farther northeast, beyoné the outermost

- deltas, the bottom of the Taku em?:;ayment sloped steeply down to the
off-shore trough, Thick deltaic wedges, rapidly accumulated along
the foreshore, periodically slumped away and swept down the steep
submarine slope as turbidity currents. tl‘lat settled out in the deep,‘
central part of th.e trough, There the gife;at thicknesses of silts, sands,
and muds that comprise the Inklin Formation were deposited,

The width of the trough must, formerly, have been much
greater than the present width of the outcrop belt, extending northeast-
ward beyond the area now underlain b}.r 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-lying plane that extended far to the northeast of the Lower Jurassic
s’cr'and line. By Middle Jurassic time, shallow, brackish water con-
ditions existed as far east as Trapper Lake where thin coal seams .are
found associated with Bajocian ammonites,

In Tulsequah map-area a great gap in the sedime;tltary
re.cord separates the Middle Jurassic shales from the Upper Cretaceous
Sloko Group. Despite this, a great deal can be deduced about this
interval from structural relationships and from the sedimentary
record in adjacent aréas to the 'south and east. During this time the
Mesozoic rocks of Tulsequ?,h area were folded, uplifted, and deeply
eroded, Again the greatest uplift gccurred in the Coast Mountains
Belt and Stikine Arch but this time it was agcompanied by uplift of the
Atlin Horst. Between these two great positive elements the Mesozoic
strata were d;eformed in;co relatively' open folds with west—northvx}esterly
trends,- clearly reflecting the eastward projecting salient of the Stikine
~Arch, Uplift of the Atlin Horst was accomplished by renewed movement
on the a.ncient,. nearly vertical, Nahlir.l fault. |

With uplift of the Atlin Hors.t, 'southerl&r directed gravity
folding and thrusting were initiated in the overlying Mesozoic sediments,
The King Salmon thrust fault, which is the mocst extensive.single fault
to develop in response to this uplift, is localized along the base of the
Sinwa limestone, below the Lower and Middle Jurassic, Inklin Fo'rmation.,
Movement of at least 10 miles oqcurred‘_oﬁ this one fa\lilt, and many
lesser thrusts and decollement indicate a massive southerly directed
tectonic transport of rocks above and along the southern flank of the
uplifted Atlin Horst.

Material removed by erosion from this vast uplifted area

was carried south of the map-area and deposited, during Upper Jurassic

time, in the Bowser Basin (Fig. 7). The northern strand line of the
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Bowser Basin has been removed by later erosion but the most northerly
exposures of Bowser sediments include extensive channel conglomer-
ate's_ that thicken northward and consist almost entirely of chert pebbles
that could only have come from Permo-Triassic rocks north of the
Nahlin fault,
The Upper Jurassilc folding and uplift marked the end of
marine sedimentation in Tulsequah map-area, Since 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 part of the map-area, giving
rise to the Sloko volcanic deposits. The erup’cior.m were of the explosive
type',v throwing out quantities of ash and coarse pyroclastic debris, and
‘lesv;se;' amounts of andesitic and dacitic lava.- Much of the loose Volc;.nic
~material was quickly eroded and transported to intermontane basins
where great thicknesses of volcanic sediments accumulated, together
with primary pyroclastic deposits. The presence of lai'ge carbonized
-logs and coaly layers in the tuffaceous beds indicate that whole forests
. were periodically destroyed by the rapid accumulation of volcanic debris,
The volcanic activity was accompanied by extensive normal
faulting and block foundering as well é.s shallow but widespread plutonic
activity. Emplacement of the youngexl quartz monzonite batholiths of

map-unit 16, intrusion of the felsite stocks and dykes of map-unit 15,

~

and eruption of the Sloko volcanics are all related to the same widespread
episode of late Cretapeous and early Tertiary igneous acitivity.

It is not known when the Sloko volcanism ceased, but a
potassium-argon age of 15 m.y, on biotite-bearing tuff below the Heart
Peaks basalt indicates that sporadic eruption of acidic lavas continued

until at least late 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 basalt was poured, filling the
youthful valleys and spreading in thin gheeté over many square miles
of the plateau surface, The quiet outpouring of basalt continued peri-
odically into the Pleistc;cene, by which time the main topographic fea-

tures of the area had been established, -
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ECONOMIC GEOLdGY
. History of Mining and Prospecting

The early history of mining and prospecting in Taku River area
was reviewed by Kerr (1A948), who mentioned a record of gold discovery
along. Taku River as early as 1875, During the Klondike Rush of 1897 and .
1898 the Taku was used as a route of entry to the interior and this lead
to extensive prospecting of the country acvces sible from Taku valley. In
1923 the Tulsequah Chief property was discovered on the east side of
Tulsequah River, and active development of the property in 1929 attracted
prospectors who staked claims, Those which were later to become the Big
Bull and Polaris Taku mines were both discovered in 1929, as were the
Ericksen-Ashby and several other smaller properties situated in the lower
part of Taku valley,

Early attempts at developfnént were abandoned and it was not until
1937 that the Whitewater property Was'brought into production as the Polaris
Taku Mine, It continued to operate until 1951, during which time a total of
719,336 tons of ore was milled, yielding goid valued at more than $8, 060, 000.
Folllowing closure of the Polaris Taku Mine in 1951 the mill and camp were
leased to the Consolidated Mining and Smelting Company of Canada Limited
(now Cominco Ltd. ) which started production_ from the Big Bull (Malnville)
and Tulsequah Chief mines that same summer. Ore from both mires was
trucked to the Polaris Taku mill and concentrates shipped by barge down
Taku River to tidewater. From 1951 until production ceased in 1957 due to
low metal prices, combined pr‘oduction fr;)m the Big Bl;.ll and Tulsequah
Chief mines amounted to 1,029,089 tons of ore milled, yielding 94,254
ounces of gold, 3,400,773 ounces of silver, 13,603 tons of copper, 13,463

tons of lead, 62,346 tons of zinc, and 227 tons of cadmium,
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In recent years Tulsequah area has received considerable
atterl’gion from several major exploration companies who have employed
helico.pters to take prospectors to remote p;a.rts of the map-area and to
carry out geophysical and geo chemicalh surveys of selected areas, Mar;y
new properties have been staked since the field mapping was completed.
The more promising prospects have been explored 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 course .of field mapp.ing. With few exceptions there is a close
correlation between the type of mineralization and the geological environment.

Small amounts of nickel, asbestos, and magnesite are associated
with ultrabasic rocks.in the Menatatuline Range and on the ridge southeast
of Tatsa.menie Lake. All the asbestos occurrences seen in the course of
field mapping are small and consist of short, brittle fibre, however,
commercial quality fibre is reported by prospectors from the head of Yeth
Creek. Traces of nickel (millerite) and veins of magnesite are found in
shear zones along the margins of the Nahlin ultramafic body. The.nickel-
bearing zones are sheared, carbona’ced'sgrpentinite, veined with a stockwork
of chalcedony and opal stringers.

Occurrences of copper were most frequently found associated with
the Upper Triassic volcanic ro‘cks, with the younger qu\artz monzonite
phase of the Coast plufonic rocks, and with %elsite porphyry bodies believed
to be a phase of the quartz monzonite. Within the Stuhini volcanic rocks
copper is found as thin films of malachite on joint surfaces or small amounts

of disseminated chalcopyrite in shear zones, particularly where the
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volcanics are altered near intrusive bodies., Similar occurrences are
raré 'in pre-Upper Triassic volcanics, but small lenticular quartz veins
carryiné pockets of massive chalcopyrite Wlere noted at a few places
within the pre-Upper Triassic sediments, Copper occurrences rela;teq to
the quartz monzonite and to the felsite porphyry bodies, such as the FAE
and Bing properties, usually contain significant amounts of molybdenite as
well as chalcopyrite. Mineralization was. confined to zones of fracturing
either within the intrusion or the adjacent wall rock_which is usually
’s.ilicified anci feldspathized. T}.Ie ch?lcopyrite and molybk.ienite- are found
both as veins and disseminations throughout the sheared and altéred rock,
Molyl;denum occurs without copper at many places in the younger
quartz monzonite and its related leucocratic phases. The Nan and Elaine
properties 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 valley, and
in aplitié phases of the younger quartz monzonite northwest of Whiting Lake.
Base metal deposits with significant amounts of gold and .silver
occur as replacement bodies in sheared Stuhini volcanic rocks (Tulsequah
Chief and Big Bull), in sheared Permian limestone (Ericksen-Ashby), and
in quartz-feldspar 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 associajt_ion appli.es to most of the small
lead-zinc occurrences noted in the cours_e'of field mapping, The country
rock is highly silicified, carbo‘natized, and albitized, and charged with
finely disseminated pyrite. The altered I‘OC.k commonly contains quartz-
carbonate, barite, or stibnite stringers., The principal ore minérals, which
may occur as veins or local disseminations, are chalcopyrite, sphaleri‘ce,

argentiferous galena, and tetrahedrite.
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The arsenical gold ores of the Polaris Taku Mine also occur in
highly fractured and carbonatized Stuhini volcanic rocks. The gold-bearing
arsenopyrite is disseminated 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
whereas the stibnite veins west of Tatsamenie Lake are"in‘pre-Upper
Triassic sediments and those on the east ;ide of Tatsamgnie Lake in foliat.ed
metadiorite. In each case, however, the.surrounding rock is i.r.xtenselgr
altered to a mass of quartz and carbonate Wiﬂ;l finely disseminated pyrite.
The large zone of hydrothermally alter.ed rock on the west side o'f
Tatsar.nenie Liake contains occasional veins of stibnite and barite, one known
occurrence of chalcocite, and many quar.tz-car'bohate véins; either with or
without pyrite. It is the largest of several such zones in a belt extending
x;orthw'esterly 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
'l_ight buff or greenish colour with a deep rind of rusty weathering. The
original rock textures have been iargely destroyed and replaced with a fine
mosaic of quartz-albite and carbonate with occasional rhombs of fgrro-
dolomite., Microscopic veinlets of quartz and carbonate are common and
the entire rock is charged with finelly disseminated'pyrite and iron oxides,
This type of alteration is similar to that surro{:mding most of the lead-zinc-

~~
copper deposits and all of the stibnite occurrences known in the area, In

a few places the alteration can be related to felsite intrusions; in others,
where no intrusive body is exposed, it is reasonable to expect that one is
present at mo.derate depth below the surface, If these altered z<;nes are in
fact contact aureoles then the presence of stibnite, barite, and chalcocite

would suggest a low temperature environment, relatively near the outer

limit of alteration. Deposits 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
logiéally 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 mi.neral deposits, between the zones of quartz-
albite-pyrite alteration and the young felsite intrusions there is unquestion-
ably a close spatial relationship., If the relationship is genetic then the
felsite bodies are polymetallic, inasmuch as Mo, Cu, Pb, Zn, Sb, Ag, and
Au have all been found either Wi’Fhin them, or within. adjacent zones of
alteration. Moreover, there appear-s to be a zonal distribution of me£a1s
with respect 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 alte'ration; Coppgr appears with molybdenum .
in s;rlall stocks and cupolas §uch as the Bing and FAE, and copper, lead,
and zinc are found in the altered wall rock adjacent to felsite cupolas,
dvkes, and sills as at the Tulsequah Chief, Thorn and Ericksen-Ashby,

Veins of stibnite and barite are most abundant in the outer part of the

altered zones, some distance above the actual intrusion,

List of Mineral Properties
The locations of mineral properties listed here are shown on the
accompanying map 1262A, The brief surhmary descriptions are based on
field observations, published reports, ana information supplied by company

geologists, For more detailed descriptions of many of the properties the -

reader is referred to the reference list below.
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1. Polaris Taku Mine (Formerly Whitewater)

References: Minister of Mines, B.C. Ann.. Repts.: 1929, p. 142;

1930, p. 122; 1931, p. 61; 1932, p. 64; 1933; p. 172; 1935,

pp. B27, G47; 1936, p. BZl;. 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, 61; 1947,

p. 62; 1948, p. 61; 1949, p. 72; 1950, p. 73; 1“.951', pp. 40, 74;

Smith, Alexander, 1948, p. 112;‘Kerr, F.A,, 1948, p. 65.
-The Polaris Taku Mine was in operation from 1937 until 1951 W_ith the
exception of the war years, 1942 to 1946, whén production was suspended.
It is a gold property, the gold occurring in fine needles of arsenopyrite
dis sen;linated in a fault-bounded wedge of Stuhini volcanic rocks, The
dépo’sité are shear zones containing numerous 'rep'lacement‘ veins adjacent

to which the wall rock is carbonatized and locally albitized.

2, Tulsequah Chief

References: Minister of Mines, B,C. Ann, Repts.: 1924, p. 89; 1926,

p. 106; 1928, p. 103; 1929, p. 136; 1930, p. 122; 1936, p. 321;

1946, p. 61; 1947, pp. 68-70; 1948, p. 63; 1949, p. 73; i?SO,

p. 74; 1951, p. 40; 1952, pp. 39-75; 1953, pp. 42, 81; 1954,

p. A80; 1955, pp. 11, 12, i3; 1956, pp. 12, 13; 1957, p. 5;

Smith, Alexander, 1948, p. 112;tKer1:, F,A., 1948, p. 58.
The Tulsequah Chief Mine was operated by the Consoli;.ted Mining and
Smelting Company of Canada Limited from 1951 until 1957, The ore deposits
occupy shear zones in ‘altered Stuhini volcanic rocks, The alteration is
associated Wi.th large felsite dykes and northeasterly trending faullts. Ore
minerals consist of massive, fine-grained, pyrite and chalcopyrite in lenses,

and sphalerite, pyrite, and galena in a dense quartz-carbonite-barite gangue.

Metals produced were copper, lead, zinc, gold, silver, and cadmium.
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3. Big Bull (Manvilie)
Reférences: Minister of Mines, B,C., Ann, Repts.: 1929, pp. 125, 118,
139; 1930, p. 121; 1931, p. 62; 1936, p. B21; 1946, p. 61; 1947,
p. 68-69; 1948,. p- 62; 1949, p. 73; 1950, p. 74; 1951, pp. 40, 74;
1952, pp. 39, 75; 1953, pp. 42, 81; 1954, pp. 47, 80; 1955,
pp. A46, 11; 1956, pp. A47, 12; 1957, pp. A43, 5.
Smith, Alexander, 1948, p. 121; Kerr, F.A. 1548, p. 61.
The Big Bull Mine was operated during the same period as the Tulsequah A
Chief, and ore from b;)th mines was concentrated at the same n.lill.
Mineralization at the Big Bull is similar to that at the Tulsequah Chief,
comprising mixed sulfide replacement of sheared and highly altered

Stuhini volcanic rocks. As at the Tulsequah Chief the alteration is related

to dykes and northerly trending faults,

4, Erickseﬁ-Ashby

References: Minister of Mines, B.C, Ann, Repts.: 1951, p. A74; 1952,

p. A76; Kerr, F.A,, 1948, p. 71; .1 964, Prospectus of Ericks.en-

Ashby Mines Ltd.
This property was fir‘st.staked in 1929 and development work, including
hand-trenching and drilling was carried out intermittently until 19é3. In
September, 1963, Ericksen-Ashby Mines Ltd. was incorporated as a
private company, and in 1964 it began an extensive diamond drilling program

S~~~
on the property. Mineralization consisted of massive sulfide replacement

. ~~

of limestone lying immediately below the Stuhini volcanic rocks, which are
cut by a large tabular body of fine-grained quartz monzonite. The minerals

present are pyrite, sphalerite, galena, and freibergite,
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) 5. Red Cap
References: Minister of Mines, B.C. Ann, Repts.: 1930, p. 122; 1931,
p. 63.
Mineralization on this property is related to the contacts of a small grano-
diorite stock, The adjacent Stuhini and King Salmon volcanic ‘rocks have
been siiicified, carbonatized, and heavily pyritized for a distance as much
as 3,000 feet from the contact. Within this alter'ed zone are quartz-

carbonite-pyrite veins with lesser amounts of sphalerite, galena, chalco-

. pyrite, and arsenopyrite.

6. B.W.M.
References: Minister of Mines, B,C. Ann. Repts,: 1950, p. A7T5
This property is on a large rusty zone adjacent to a small quartz diorite
stock that cuts Upper Triassic voléa.nic and sedimentary rocks. Both the
stock :’smd the altered wall rock are cu£ by tabular and irregular masses
of pink quartz feldspar porphyry. Fracture zones within the porphyry and
for several feet into the surrounding rock are filled with drusy quartz |

veins and vugs containing clacite, limonite, and chalcopyrite.

7. Thorn
‘References: Minister of Mines, B.C. Ann. Repts.: 1963, p. 6.
The Thorn group of claims, owned by Julian Mining Co. Ltd. of Vancouver,
is in the bottom of a deep narrow valley qccupied by a;orthwesterly flowing
tributary of Sutlahine River., The ridge to the northea;t is capped by several
thousand feet of Sloko volcanics, whereas the ridge to the southwest consists
of Stuhini pillow lavas. Intermittent outcrops in the creek bottom include

andesite believed to be altered Stuhini lava and a green quartz-feldspar

porphyry that may be part of a system of feeders for the overlying Sloko
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volcanics. The porphyry and nearby andesite are charged with disseminated
pyrite and lesser amounts of chalcopyrite and, in addition, a stockwork of

quartz veins with chalcopyrite, tetrahedrite, stibnite and enargite. The

company reports significant values in copper, gold, silver, lead and zinc.

8. Bing

The Bing group is near the margin of a large body of foliated diorite
adjacent to which the pre-Upper Triassic volcanic and sedimentary rocks ‘
have been intensely dioritized. In the vicinity of the property the dioritized
rocks are cut by young feldspar porphyry dykes, sills, and irregulér
masses, which have caused further feldspathization and silicification of the
_intruded rock. Mineralization, comprising disseminated chalcopyrite and
molybdenite, is related to fracturing wi:tl'}in this altered zone. Chalcopyrite

also occurs with pyrite in masses and knots of epidote.

. 9. FAE
References: Minister of-Mines, B.C. Ann Repts.: 1963, p. 7.
Low grade dissemina:tions of chalcopyrite and molybdenite occur in
;ilicified fracture zones along the southern margin of a small locally
porphyritic, quartz monzonite stock which cuts pre-Upper Triassic sedi-
ments and volcanics. A magnetite-rich skarn on the north side of the same

body also contains small amounts of copper.

10. Nan
Float, bearing molybdenite, was discovered on the glacier at the head of
the south fork of Sittakany River in 1961, Although part of this comes
from aplitic dykes that cross the valley at many places, the greater part

appears to have been supplied from a tabular body of pneumatallitically
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altered felsite, exposed in the cirque on the southern side of Mount Ogden,
The body has an exposed length of over 5,000 feet and a maximum width of

about 500 feet. Molybdenite is sporadically distributed tflroughout the body

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 foliated diorite south of Trapper Lake. Small amounts
of molybdenite are found as local disseminations within the quartz monzonite,
but the main showing consists of three east-west trending quartz veins
(up to 18 inches wide) within the diorite a short distance from the quartz .
_monzonite contact, Coarse-grained molybdenite forms rosettes up to six

inches across along the selvages of the veins,

12. Surveyor, and 13. Council

References: Minister of Mines, B.C. Ann, Repts.: 1930, p.' 121;

Kerr, F.A,, 194.18, p. 69. |
Both of these properties are in sheared and altered Stuhini volcanic rocks,
The deposits consist of veinlets of massive and disseminated stibnite and

pyrite in a quartz-carbonate gangue.

14, Baker Group

This property was not visited but is reported to cover a large altered zone

in volcanic rock containing veins and disseminations of stibnite,
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Appendix I
STRATIGRAPHIC SECTIONS
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Section 1

PERMIAN (Map-unit 3)

Section measured on ridge 2 miles south of the western end of Victoria Lake,

Unit

17

16

15

14

13

12

11

10

Thickness (feet)

Unit

Triassic and Older (Map-unit 4)
(see section 2)

Conformable contact

Limestone, skeletal, light to medium grey, medium
grained; 2- to 4-foot beds; white weathering; abun-
dant crinoid, shell and bryozoan debris, occasional
large solitary corals, . 140

Base of section

Limestone, medium grey, fine grained, massive;

weathers light grey to white; abundant’c.rinoid and
shell debris and occasional fusulinid tests, 215

Limestone, medium grey, fine grained; 1- to 6-foot
beds; weathers white to brownish grey; some beds
.contain abundant large, Yabeina-like fusulinids, 35

Limestone, medium grey, fine grained,- massive to
thick bedded; weathered surface light grey with
random network of very thin siliceous ribs, 370

Limestone, coquina, brownish grey, fine grained;

closely packed foraminiferal test including large
Yabeina-like fusulinids; regular 1- to 2- foo'c beds;

weathers medium grey. 15

Limestone, light grey, fine grained; massive, in

part bioclastic with crinoid, shell, and bryozoan
fragments, and lumps in a micrite matr1x, weathers

white, . . 355

Limestone, dolomitic, brownish grey, fine grained;
uniform 2- to 3-foot beds; weathers light grey. 210

Limestone, bioclastic, medium grey, fetid; com-
posed of medium to coarse skeletal grains (largely
crinoid; bryozoan and molluscandebris); occasional
small fusulinid tests; weathers white. 320

Limestone breccia, medium grey with scattered

nodules of dark grey chert; breccia blocks up to 1

foot in diameter are entirely bioclastic limestone

cemented by foraminiferal limestone; weathers

white, 60

Total

from base

2,540

2, 400

2,185

2, 185

2, 150

1,765

1, 410

1,200

880
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Unit

Limestone, medium grey, fine grained, fetid;
massive,

Limestone, light grey with yellow staining on frac-
ture surfaces, fine grained, autoclastic,

Limestone, dolomitic, medium grey with irregular
brownish grey dolomitized patches; massive,

Limestone, medium grey, fine grained; thick bedded

 to massive; weathers light grey; occasional small

crinoid fragments,

Limestone, dolomitic, medium grey with irregular
brownish grey dolomitic patches; fine grained; 2-
to 4-foot beds; scattered, highly irregular silicified
patches that weather to a rough, hackley surface;
occasional crinoid and bryozoan fragments,

Limeétone, greyish brown, cherty, very fine -
grained; 1- to 8-inch beds with irregular bedding
surfaces; weathers medium grey, flaggy; occasional

_small crinoid stems and poorly preserved fusulinids,

Limestone, medium grey, crystalline, fine grained;
2- to 3-foot beds; scattered, irregular chert nod-
ules; weathers white with brown staining on joint

"~ surfaces; occasional small, poorly preserved,

‘silicified fusulinids.

Limestone, light grey, crystalline, fine grained,;

massive, highly fractured with rectangular bedwork
of veins and stringers of coarsely crystalline white,
secondary calcite; fracturing due to severe defor-
mation along axis of anticline,

Thickness (feet)

Unit

220

20

210

70

130

80

40

50

Total

from base

. 820

600

580

- 370

300

170

90

50
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Section 2

TRIASSIC AND OLDER (Map-unit 4)

Section measured on ridge 3 miles south of the eastern end of Victoria Lake,

Unit

17

16

15

14

13

12

11

10

Thickness (feet)

Unit

Top of section

Mainly greenstone, interlayered with minor volcanic
greywacke, 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; weathering dark greenish grey to black, 2,900

Chert and argillaceous quartzite, dark grey to black,
thin bedded; weathers dark grey to black. 280

Greywacke and siltstone, phyllitic, greenish grey;
1- to 2-foot beds with indistinct light and dark grey
banding; weathers greenish grey. - ) 50

Greenstone, dark greenish grey to black; massive;
fragmental texture visible on weathered surfaces, 45

Greywacke, volcanic, greyish green, fine to medium’
grained; thick bedded to massive; sheared; brown
weathering, 160

Greenstone, dark greenish grey to black with veins
and stringers of light green epidote and white car-

bonate; massive, - ) 200

Phyllite, light grey, lustrous; thin bedded, friable. 110

‘Limestone, crystalline, light grey, fine grained,

massive, 8

Argillite, phyllitic, dark grey; thin bedded, sheared
weathers greenish grey. 240
Limestone, crystalline, light grey with dark bluish
grey streaks, fine grained, massive. 75

Mainly chert, interbedded with minor siliceous argil-

lite'and quartzite; black, medium grey, and brown;

1- to 3-inch beds (ribbon chert); weathers black to

reddish brown, 1, 600

' Total

from base

8, 168

5,268

4, 988

4,938

4,893

4,733

4,533

4,423

4,415

4,175

4,100
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Unit

Quartzite, argillaceous, dark grey to greenish grey;
2- to 8-inch beds with indistinct laminar banding;
well-developed shear cleavage parallel to bedding,
in part phyllitic; weathers greenish grey, flaggy.

Argillite, cherty, black; thin bedded, sheared; frac-
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. i

Chert, argillaceous, black; 1- to 2-inch beds,
strongly sheared,

Argillite, phyllitic, dark grey to black; thin bedded
to fissile; weathers greenish grey.

Conformable contact

Permian (Map-unit 3)
(see section 1)

Thickness (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 FORMATION (Map-unit 8)

Section measured on high ridge east of Sutlahine River, 8 miles south of the junction
of Sutlahine and Inklin Rivers.

Unit . Thickness (feet)

Total
Unit from base

Top of section, younger beds not exposed

12 Tuff and breccia, dark grey to black; regular alter-
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 diameter of basaltic-
andesite, calcareous matrix; weathered surface
black, rough and pitted. . 190 3,750

11 Shale, dark grey, silty, fissile, with a few 2- to
6-inch interbeds of calcareous siltstone; sparse
fragments of Halobia? .80 3,560

10 Volcanic sandstone, gritstone, and tuffaceous silt-
stone, interbedded; sandstone and gritstone greenish
. to purplish grey, siltstone greyish green; thin beds
of the three rock types alternate throughout the unit;
clasts -in the gritstone are mainly subangular frag-
ments of volcanic rock, but a few chips of grey chert
are present in some beds; siltstone contains ammon-
~ ite and pelecypod fragments. 130 3,480

9 Volcanic breccia, gritstone and sandstone, inter-
- bedded; unit comprises a regular alternation of
coarse grained and fine grained clastic 1/2- 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. ‘ . 110 3, 350

8 Volcanic breccia, 1/2 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. 100 3,240

~

7 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
Juravites, G.S.C. Loc. 43693, 190 3, 140
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Unit -

6 Volcanic sandstone, siltstone, shale and tuff, inter-
bedded; sandstone dark to medium grey, medium
grained, some beds with indistinct layering due to
size sorting, 1/2- to 4-foot beds with siltstone or
shale partings, flaggy, dark grey weathering; silt-
stone (greyish green) and shale (dark grey) comprise
thin-bedded members from 1- to 30-foot thick inter-
bedded with the sandstone; tuff, dark grey to black,
fine to very coarse grained, forms members up to
30 feet thick with regular layering indistinct on
fresh surfaces but appears as prominent black and
white bands from 1/8 to 1/2 inch on weathered sur-
faces, some beds of coarse lapilli tuff have a cal-
careous matrix,

5 Volcanic sandstone and breccia-conglomerate, inter-
bedded, about 50 per cent of each; sandstone, dark
greenish grey to dark purplish grey, medium to very
coarse grained gritstone, grains subangular to sub-
rounded, mainly andesite fragments but including
small amounts of chert, 1- to 6-foot beds; flaggy,
weathering very dark greenish grey; breccia-
conglomerate, clasts entirely dark greenish or pur-
plish grey porphyritic andesite, most clasts sub-
angular to subrounded but some well rounded,
poorly sorted, beds thick, massive; weathering dark
greenish grey,

4 Lava flows and volcanic breccia interlayered; both
flows and breccia fragments consist of dark green to
‘black, less commonly dark purple, porphyritic
andesite with abundant small white feldspar pheno-
.crysts and locally small amygdules of carbonate,
bedding irregular and poorly defined, weathering
dark grey to black.

3 Volcanic breccia and conglomerate interbedded with
lesser amounts of greywacke and fine-grained tuff;
breccia and conglomerate; clasts entirely dark

greenish grey fine-grained andesite, angular to sub-

rounded, 1/2 inch to 6 inches in diameter, poorly
sorted, crudely stratified, beds very thick with
poorly defined bedding planes, large sections appear
massive and structureless, weathering dark green-
ish grey; greywacke, medium grey, medium to
coarse grained, irregular or lenticular 1- to 2-foot
beds; tuff, dark grey fine grained, fresh surfaces
appear structureless but weathered surfaces display
thin, white lamellar banding,

Thickness (feet)

Unit

770

580

290

780

Total

from base

2, 950

2,180

1, 600

1, 310
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Unit ‘ N . Thickness (feet)
~Total
Unit from base
2 Volcanic conglomerate and greywacke interbedded;

conglomerate clasts are subangular to subrounded
and comprise 90 per cent fine-grained andesite, 8
per cent phyllitic, argillaceous quartzite, and 2 per
cent fine- to medium-grained hornblende diorite;
greywacke, and matrix of conglomerate comprise
poorly sorted angular to subrounded grains of vol-
canic rock and chert; weathering, dark greenish

grey. 110 530

1 Volcanic sandstone interbedded with lesser amounts
of lava; sandstone, dark greenish grey, very coarse
grained, thick massive beds with thin partings of
greenish grey tuffaceous siltstone; poorly sorted,
comprising angular to subrounded grains of very fine
grained to aphanitic volcanic rock, minor chert and
argillite; lava, dark greenish grey, porphyritic
andesite, massive; both sandstone and lava weather
dark greenish grey. _ _ 420 420

Base of formation not éxposed‘
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Section 4

SINWA FORMATION (Map-unit 9)

Section was measured across a prominent limestone ridge 12.5 miles southeast of
the intersection between Sutlahine River and the southeasterly trending belt of Sinwa
Formation. It is overlain disconformably by the Inklin Formation (section 5) whereas
the base is cut off by the King Salmon thrust fault,

Unit Thickness (feet)
Total
Unit from base

Inklin Formation,
.Structurally conformable contact (disconfo;'rnit'y)

5 Limestone, light yellow with dark yellow and rust
coloured streaks and patches, medium to fine
grained; very porous and soft; thin bedded, flaggy;
upper part of unit is fractured and stained with
hematite and appears to be deeply leached, 35 2,415

4 Limestone, medium grey,; fine grained, massive;
white weathering, freshly broken surfaces have
strong petroliferous odour; fossils sparse, include
sponges, pelecypod fragments and poorly preserved

solitary corals and bryozoa, G.S,C, Loc. 40433, 1, 626 2,380
-3 Limestone, silty, brownish grey; thin, flaggy bedding;

light grey weathering; contains a few pelecypod

fragments, C - 12 754
2 Limestone, medium grey, fine-grained, massive;

-unit includes a few thin lenticular chert beds and

irregular nodules; freshly broken surfaces have

strong petroliferous odour; small spherical, silicified

sponges are abundant G,S,C, Loc, 40439, 382 742

1 Limestone breccia; fragments are highly.angular and
range in size from small grit-sized particles to
individual blocks up to 3 feet across; 85 per cent of
fragments are fine grained; medium grey limestone; _
15 per cent light grey chert, intersticies are filled
with coarsely crystalline secondary calcite and
locally with hematite; many open spaces including
small caves lined with opaque, white calcite crys-
stals; weathering white, locally with red hematite
strains, 360 360

Fault contact

Takwahoni Formation
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Section &

INKLIN FORMATION

Section measured along low ridge 13 miles east of Sutlahine River and 9 miles

It is a direct continuation of section 4. The lowermost
beds rest with structural conformity on the irregular, deeply leached upper
‘surface of the Sinwa Formation. The top of the Inklin Formation is not exposed.

Unit

27

26

25

24

23

22

21

20

Sinwa Formation (section 4 unit 5)
Disconfbrmity

Subgreywacke, medium grey, medium to coarse

grained; 2~ to 4-foot beds with flat, regular, bedding

planes and no partings; weathering reddish brown,
flaggy.

Subgreywacke and siltstone, interbedded; subgrey-
wacke, light grey, medium grained; 1/2- to 2-foot
beds; weathering reddish brown, flaggy; siltstone

medium grey with dark grey laminations and streaks,

thin bedded, wéathering dark grey.

' Mostly covered, intermittent outcrops of medium-

grained greywacke and thin-bedded siltstone.

Siltstone and greywacke, interbedded; siltstone,
dark grey with light grey laminations and streaks,
thin bedded; greywacke, medium grey, fine to
medium grained; 1- to 2-foot beds, weathering
light brown.

Greywacke, medium grey, coarse graired; 2- to’
6-foot beds; beds grade downward into coarse
gritstone containing few pebbles of limestone and
bluish green chert, :

Covered, intermittent outcrops of fine-grained
greywacke. '

Greywacke, medium grey; fine to medium grained;
1- to 4-~foot beds, some beds contain intraforma-

tional shale fragments; weathering light brown.

Siltstone and silty shale, finely laminated graded

sequences alternate with intervals of shale present
in many of the siltstone beds; light to medium grey

weathering, flaggy.

Thickness (feet)

Total
Unit from base
150 7,739
180 7, 589
490 7,409
160 6,919
150 6,759
420 6, 609
280 6,189

275 5, 909
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Unit . Thickness (feet)
Total
Unit from base
19 Greywacke and subgreywacke, medium to light grey,

fine to medium grained; 2- to 10-foot beds, no
apparent internal structures of variations in texture,
some beds separated by partings of siltstone;

weathering light to medium grey. 450 5, 634
18 Conglomerate, pebbles of light grey fine-grained
‘limestone (90%) and cherty siltstone (10%) in a fine-
grained matrix of limy siltstone. _ . 10 5,184
17 Siltstone and shale, light and dark grey banded, thin

bedded; graded and convoluted bedding common;
many of the silty beds contain intraformational
shale fragments. . 230 5,174

16 Subgreywacke, light to medium grey; most beds
medium-grained but some very coarse; 1/2- to
4-foot beds; thin beds exhibit grading, thick beds
have no apparent textural variation; weathered
surface light brownish grey, flaggy; some beds
pitted from solution of carbonate grains, 500 -4, 944

15 Conglomerate, 1/4- to l-inch pebbles of light grey
limestone in a sparse, brown siliceous matrix;
weathered surface rough and pitted due to pre-
ferential solution of the limestone clasts. 15 4,444

14 " Mostly covered, intermittent outcrops of graded
medium grey siltstone and silty shale; 1- to
6-inch beds; slump structures and intraforma-
tional conglomerate common; weathering light
grey; flaggy; some beds contain small chips
of carbonized wood, . ) 390 . 4,429

13 Conglomerate, pebbles of limestone (80%), chert
. (10%), and siltstone (10%) in a- fine-grained )
matrix of limy siltstone, clasts well rounded, 10 4,039
12 Mostly covered, intermittent outcrops of siltstone
and silty shale, 880 4,029

11 Siltstone and subgreywacke, interbedded , about
50% of each; siltstone, light greenish grey with
medium to dark grey streaks and bands; graded
and convoluted bedding common; subgreywacke,
medium grey, fine to medium grained with
scattered grains of dark grey chert and light grey
carbonate to 3 mm intraformational shale fragments
abundant; 1- to 6-foot beds, massive; weathering
light brown, both siltstones and sandstones in this
unit contain a few widely scattered fragments of
carbonized wood, 1,126 3,149
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Unit

10

9

80

Gritstone, very pale grey, coarse grained with
scattered light grey carbonate and chert pebbles;
massive; weathering greyish orange,

'Shale and siltstone; monotonous succession of graded
beds from 1 inch to 3 feet thick; siltstone, sandy,
light greenish grey at base of beds grading upward
into dark grey shale at top convoluted bedding and

" intraformational conglomerate common.,

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) medium grey,
fine grained with occasional 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.

Conglomerate; limestone and chert clasts as in
unit 3. '

Shale, dark grey, silty; thin bedded, laminated;
pronounced slaty cleavage,

Subgreywacke, medium grey, very coarse grained,
with scattered subrounded grains of grey chert,
carbonate, and clear quartz to 4 mm; thick bedded,
massive; weathers light brown, surface pitted from
solution of carbonate grains.

Shale,' black with medium grey laminations, silty.

Conglomerate, pebbles and cobbles of limestone
and chert in matrix of limy siltstone; clasts
well rounded.

Shale, black, silty; thin bedded, friable.

Conglomerate, polymictic; clasts 40% limestone,
20% andesite, 20% greywacke, 10% chert, 10%
granitic; limestone clasts are subrounded and
range in size from 1 inch to 18 inches in
diameter; they are dark grey, fine grained and
have the petroliferous odour characteristic of

. Sinwa limestone, some of the clasts contain
fragments of corals, bryozoa, and sponges
similar to those in the Sinwa Formation, GSC
loc., 40460; andesite, greywacke and granitic
clasts are well rounded and range in size from
1 inch to 10 inches in diameter; chert clasts,
light grey, 1 inch to 4 inches in diameter,
angular. Top of section, younger beds not
present,

Thickness (feet)l

Unit

12

1,308

205

245

40

120

12

55

18

Total

from base

2,023

2,011

703

498

490

245

205

85

73

18
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Section §

Section was measured along the ridge 6 miles southwest of King Salmon
Lake. It is exposed on the northeast limb of a broad northwesterly
trending syncline, The uppermost beds are overlain unconformably by
volcanic rocks of the Sloko Group whereas the lower contact with Stuhini
Group is obscured by an intrusive body of quartz feldspar porphyry.

Unit

29

28

27

26

25

24

24

22

Thickness (feet)
Total
Unit from base
Unconformity

Greywacke and gritstone, medium to light grey,
coarse-grained with many thin pebble layers; 6-
weathering brown, . _ 262 11,394

Subgreywacke and shale, interbedded in about equal
amounts, both in 1- to 6-foot beds; subgreywacke,
greyish green, medium to coarse grained with
abundant subrounded white feldspar and black chert
grains, weathering light brown; shale, medium
grey, silty, laminated. ' 1,137 11,132

Shale, .siltstone and greywacke, interbedded; shale,
dark grey, fissile; siltstone, medium to light grey,
" laminated, slump structures and graded bedding
common; greywacke, medium grey, fine grained,
1- to 4-foot beds, flaggy, weathering brown; unit
includes a few 1- to 4-inch beds of rusty weather- )
ing, argillaceous limestone, 704 9,995

Covered, : E : .153. . 9,291

Shale and greywacke, interbedded in the ratio 80%
- shale, 20% greywacke; shale, medium grey, silty
with sandy streaks of lighter grey, commonly
crossbedded, a few thin calcareous beds; grey-
wacke, medium grey, medium grained with many
thin lenses of grit and pebbles, thick bedded,
weathering brown, . . 1,804 ) 9,138

Greywacke and shale, interbedded in the ratio 70%

greywacke, 30% shale; greywacke, meédium grey,

medium grained with thin grit layers containing

chert, feldspar, and rock fragments to 5 mm; 1-

to 10-foot beds, flaggy, crossbedded, weathering

brown; shale, dark grey, silty, laminated. 619 7,334

Covered. 282 6,715

Shale and greywacke, interbedded in the ratio 60%
shale, 40% greywacke; shale, dark grey, silty,
1- to 8-foot beds; greywacke, light grey, fine
grained, 1/2 to 2-foot beds, weathering brown,
spherical calcareous nodules, 209 6,433
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Unit . Thickness (feet)

. Total
.Unit frombase

21 Subgreywacke, light grey, very coarse grained, sub-
angular grains of quartz and feldspar are present
in the upper part of the unit, pebble layers com-
posed mostly of granitic clasts are present near
base; 1- to 6-foot beds, weathering brown. 207 6,224

20 Shale, black, silty; few thin beds of black light yellow
weathering argillaceous limestone; Dactylioceras
sp. indet., and Peronoceras sp. indet. GSC Loc.
40475 at base of unit; Harpoceras sp. indet. and
abundant small ammonite fragments GSC Loc.

40428 near top of unit. ' 832 6,017
19 Greywacke, greyish green, coarse grained, 2- to

4-foot beds; weathering brown; some beds contain ) .

calcareous nodules. ) 150 5,185
18 | Conglomerate, unit grades from coarse boulaer

conglomerate at base to pebble conglomerate at
top, well rounded clasts of granitic, metamorphic
_ and volcanic rocks; thick bedded; sandy matrix,
weathers light brown. 138 5,035

17 Greywacke, medium grey, coarse grained; unit grades
downward into coarse boulder conglomerate with
well rounded boulders of granodiorite and andesite;

weathering light brown, o .158 4, 897
16 Shale, black, friable; abundant poorly preéerved

fragments of ammonites and pelecypods. 280 4,739
15 Shale, medium grey, sandy, laminated and cross-

bedded; some thin calcareous beds weather

brownish yellow, ) 420 4,459
14 Covered, intermittent exposures of black shale. 245 . 4,039

13 Greywacke, dark grey, medium grained, 4- to 10-
o foot beds; weathering light brown; lowest bed in unit_

grades downward into coarse boulder conglomerate. 71 3,794
12 Shale, black silty; some thin calcareous beds weather

brownish yellow, ) 81 3,723
11 Conglomerate, well rounded boulders and cobbles of

foliated hornblende quartz diorite in medium-grained
greywacke matrix, thick bedded, rusty weathering
matrix, 95 3,642
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Unit

10

Thickness (feet)

Unit

Shale, black; silty near top of unit, progressively

more sandy toward base; abundant poorly preserved

ammonite fragments including imprints of

Harpoceras or Grammoceras, GSC Loc, 43639, 138
Shale, medium grey, sandy; thin bedded with distinct

laminations and crossbedding in upper part of unit, =~ 208
Conglomerate, well rounded granitic and volcanic

boulders in a matrix of subgreywacke; grades

upward into very coarse grained subgreywacke. - 150

Subgreywacke and arkose, medium grey, coarse
grained; subrounded to angular grains of clear
quartz, white feldspar and black chert surrounded
by a dark grey matrix; thick bedded; upper part of
unit contains a few pebble and grit layers; weathering
rusty brown; Harpoceras sp., indet, GSC IL.oc, 40427, 597

, Gre’ywécke, conglomerate and siltstone, interbedded;

greywacke, dark grey, medium 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 Loc. 40476;
coquina with very large pelecypod fragments

(Weyla sp.) GSC Loc. 43678; at base of unit;

Arieticeras algovianum (Oppel) GSC. Loc, 43668

near top of unit, 684

Siltstone, medium grey, laminated and crossbedded;
weathering brownish grey. . 245

Conglomerate and volcanic sandstone, interbedded;
conglomerate, subrounded pebbles and boulders up
to 12 inches in diameter are composed entirely of
fine-grained porphyritic andesite; volecanic sand-
stone; maroon, graded, coarse to fine grained, thin
bedded. o 990
Volcanic sandstone, maroon, graded, coarse to fine
grained, thin bedded; ammonite fragments gen. et
sp. indet. GSC. Loc. 40453, 91

Agglomerate and tuff, interbedded; agglomerate beds
contain angular and irregular clasts of fine-grained
porphyritic and amygdaloidal andesite up to 10
inches in diameter in a matrix composed entirely of
volcanic grains; tuff, maroon, graded 2- to 6-inch
beds, medium grained at base of beds, fine-grained
at top. 194

Total

from base

3, 547
3,409

3,201

3,051

2,454

1,770

1,525

535

444
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Unit Thickness (feet)
) Total
Unit from base
1 Greywacke, light greyish green, fine grained, thick
’ bedded, spheroidal weathering, 250 . 250

Map-unit 15, quartz feldspar porphyry

Intrusive contact
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Section 7

TAKWAHONI FORMATION

Section was measured along ridge 8 miles southwest of King Salmon Lake, It is
exposed in the southwest limb of a broad northwesterly trending syncline., The
uppermost beds are overlain unconformably by volcanic rocks of the Sloko Group.
The base of the section is in intrusive contact with quartz monzonite of map-unit 16,

Unit

18

17

16

15

14

13

12

11

Quartz Monsonite
Intrusive contact

Greywacke and gritstone, medium to light grey,
coarse-grained with many thin pebble layers; 6- to
10-foot beds, weathering brown; same beds as unit
29, section 6,

Subgreywacke and shale, interbedded succession of

2- to 10-foot beds; subgreywacke, medium grey with
conspicuous grains of dark grey chert and white feld-
spar, medium grained, flaggy, weathering brown;
shale, dark grey, silty, finely laminated and
crossbedded,

Shale, black, strongly silty, small calcareous con-
cretions; a few thin beds are weathering rusty.

Greywacke, medium grey, medium grained, high
content of rock and feldspar grains, little quartz or
chert; bedding very irregular, flaggy, a few beds
have coalified plant debris,

Shale, medium grey, sandy; interbedded with a few
1- to 2-foot beds of flaggy, fine-grained greywacke.

'Subgreywacke, light grey, coarse grained with many

subangular grains of dark grey chert and clear
quartz; some thin beds and spherical nodules have
calcareous cement, 2- to 5-foot beds, crossbedding
and channelling common, weathering reddish brown.

Covered, intermittent outcrops of sandy shale; unit
includes a 10-foot dyke of quartz diorite,

Conglomerate, well-rounded pebbles and cobbles in
a fine-grained subgreywacke matrix; beds (2 to 4
feet thick) grade upward into gritstone and coarse-
grained sandstone in which only a few pebbles are
suspended; clasts about 60 per cent granitic rock,
40 per cent volcanic and sedimentary rock,

Thickness (feet)

Total
Unit from base
187 7,210
1,408 7,023
347 5,615
77 ‘ 5,268
329 . 5,191
386 4,862
753 4, 476‘

530 3,723



- 104 -

Unit Thickness (feet)
Total
Unit from base
10 Greywacke, light to medium grey, medium grained

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. . 343 3,193
9 Shale, medium grey, sandy, crossbedding and

convoluted bedding common; unit cut by a 30-foot : _

dyke of felsite, 192 2,850
8 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). 324 2, 658
7 * Greywacke, medium grey, medium to coarse grained;

2- to 4-foot beds, thin partings of black silty shale;

flaggy, weathering brown. 139 2,334
6 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,
" indet. GSC loc. 43674. . 342 2,195

5 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
defined bedding planes. ' : 764 . 1,853

4 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 1,089

3 Conglomerate, well rounded, poorly sorted pebbles
and boulders in a medium-grained greywacke matrix;
clasts mostly fine-grained andesite but include 2 to
3 per cent granodiorite, gneiss and quartzites; beds
very thick, massive with poorly defined bedding
planes 351 602
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Thickness (feet)

Unit
Total
Unit  from base
2 Greywacke and conglomerate, interbedded; greywacke,
medium grey, medium grained with sparse angular
grains of black chert and white feldspar to 4mm; thin
flaggy bedding; conglomerate, well-rounded boulders
of crystalline and volcanic rock in a medium-grained
greywacke matrix, boulders to 18 inches in diameter,
2- to 4-foot beds, 180 180
1 Conglomerate, cobbles and pebbles of granodiorite,
gneiss, and andesite in a coarse-grained arkosic
matrix, some beds contain nodules of authogenic )
180 180

carbonate,

Intrusive contact

Map-unit 16, quartz monzonite
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Appendix IT

FOSSIL LOCALITIES
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KING SALMON FORMATION

(Determinations by E, T.. Tozer)

GSC loc. 43695, Elevation 4,000'. On east ridge of King Salmon Formation;
lat. 58°45'54'"N, long. 133°13'12"W,

Halobia cf., ornatissima Smith
Spiromoceras sp. .
Traskites sp.

Tropites sp.

Discotropites cf. sandlingensis Hauer
Trachysagenites cf. herbichi Mojsisovics

GSC loc, 43698, Elevation 5,-100'. 4,2 miles west of Wade Lake.

Halobia sp. indet.
Homerites semiglobosus (Hauer) (impressions)

Upper Karnian, Welleri Zone

GscC léc. 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,.
Halobia cf, superba Mojsisovics

Tropites sp. indet.

Discotropites sp. indet.

GSC loc. 43699. Elevation 4, 900'. 4 miles west of the southwest end of

Wade Lake; lat. 58°34'18"N, long. 132°36'00"W,

Juravites s.l. sp, indet,

Upper Triassic

GSC loc. 43693, Elevation 5,050', On ridge 3 miles east of Sutlahine River

~.
and 8 miles south of Inklin River; lat. 58°36'42'"N, long. 132°42'48"W,

Halobia sp.
Juravites s,l. sp. indet,

Upper Karnian or Norian

GSC loc. 43690, Elevation 3, 900', On mountain 4 miles north-northwest of
the west end of King Salmon Lake; lat. 58°45'54"N, long. 132°58'12"W.

Halobia sp. indet.
Upper Triassic
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GSC loc. 43688. Elevation 4,600', On east ridge of Shustahini Mountain;
lat, 58°49'30"N, long. 133°23'30"'W.

I-.Ialob.ia sp. indet.

Upper Triassic

GSC loc. 40454, Elevation 4,400', On mountain 3 miles north of King
Salmon Lake; lat. 58°45'30"N, long. 132°54112"W,

Halobia sp. indet.

Upper Triassic

GSC loc., 40426. FElevation 4,200'. On ridge 3.6 miles north of the west
end of King Salmon Lake; lat. 58°45'36"N, long. 132°56'42"W,

Halobia sp.
Discotropites cf. sandlingensis Hauer

Tropites ? sp.

Upper Karnian, Upper Triassic

GSC loc. 40435, Elevation 5,600'. On ridge 5.3 miles north of the north
end of Trapper Lake; lat, 58°33'42"N, long. 132°40'00"W,

Halobia sp.
Aulacoceras sp.

Upper Triassic, probably Karnian

SINWA FORMATION
(Determinations by E.T. Tozer) -
GSC loc. 43696, Elevation 2,500', In small canyon 6.2 miles northwest of

the east end of King Salmon Lake; lat, 58°47'24'"N, long. 132°59'00"W,

Monotis subcircularis Gabb

Upper Norian

GSC loc. 43707. Elevation 2,400'., Onwest bank of Kowatua Creek. 8.5 miles
from its junction with Inklin River; lat, 58°38'24'"'N, long. 132°17'24"W,

Terebratuloid brachiopod
Probably Upper Triassic
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GSC l‘o‘c. 40429, Elevation 4,-400' . 4.6 miles north of the west end of King
Salmon Lake; lat, 58°46'42"'N, long. 132°56'48"W,

Monotis subcircularis Gabb
Halorites cf. H. americanus Hyatt and Smith

Upper Norian, Lower Suessi Zone

INKLIN FORMATION

(Determinations by H. Frebold)

GSC loc. 40463, Elevation 4,830', 1 mile north of One-way Lake;
lat. 58°38'10"N, long. 132°33'10"W,

~Arnioceras ? sp. indet.

Sinemurian

TAKWAHONI FORMATION

(Determinations by H,. Frebold)

GSC loc, 40422, Elevation 4, 850", West side of cirque, 3 miles south of
King Salmon Lake; lat. 58°39'58"N, long. 132°54'30"W,

Liparoceras (Becheiceras) bechei (Sowverhy)
Ammonite gen. et. sp. indet,

Pliensbachian

GSC loc, 40473, Elevation 4, 800', 2 miles southwest of One-way Lake;
lat. 58°36'10'N, long. 132°35'48"W,

Amaltheus stokesi (Sowe rby)

Pliensbachian

.

GSC loc, 43659, Elevation 5,100', 2.3 miles south of King Salmon Lake;
lat, 58°40'42"N, long. 132°55'45"W,

Amaltheus stokesi (Sowerby)
Arieticeras algovianum (Oppel)

Pliensbachian
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GSC loc. 43668. Elevation 4,'400'. 5.2 miles west,. southwest of King

Salmon Lake; lat. 58°41'45"'N, long. 133°04'24"W,

Arieticeras algovianum (Oppel)

Pliensbachian

“GSC loc, 40424, Elevation 4,810'., 2.5 miles south of west end of King

Salmon Lake; lat. 58°41'09"N, long. 132°55'04"W,

Prodactylioceras davoei (Sowerby)

Pliensbachian

GSC loc. 43651, Elevation 4,300'. 5.5 miles southeast of Mount Lester
Jones and 6.5 miles southwest of King Salmon Lake; lat, 58°40'45"N,
long. 133°06'44"W,

Dactylioceras sp. indet.

Early Toarcian

GSC loc. 40475, Elevation 3,-900'. 4.5 miles south-southwest of the west
end of Kin-g Salmon Lake; lat, 58°40'06"N,' long. 133°03'18"W.

Peronoceras sp. indet,
Dactylioceras sp. indet,

Early Toarcian

GSC loc, 40430. Elevation 2,950'. West end of One-way Lake;
lat, 58°37'3'9"N, long. 132°33'42"W, .
Harpoceras cf. H. exaratum (Young and Bird)"

Harpoceras sp. (juvenile)

Laevicornaptychus -

Early Toarcian . -

GSC loc. 40438, Elevation 4,770', 2 miles south of King Salmon Lake;
lat, 58°41'13"N, long. 132°531'42"W,

Harpoceras cf, H. exaratum (Young and Bird)

Early Toarcian
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GSC loc. 40431, Elevation 3,"450'. On small lake 2 miles southeast of
‘Headman’Mountain; lat, 58°48'12"N, long. 133°06'32"W,

Harpoceras cf, H. exaratum (Young and Bird)
Aptychi

Early Toarcian

GSC loc, 40447, Elevation 1, 780', South side of creek bottom (creek
following out of One-way Lake); lat, 58°39'38"N, long. 132°40'50"W,

Harpoceras cf, H. exaratum (Young and Bird)

Early Toarcian

GSC loc, 40449, Elevation 1,765'. South side of creek bottom (creek
flowing out of One-way Lake); lat. 58°39'38“N.,’ long; 132°40'50"W,
Harpoceras cf, H. exaratum (Young and Bird)

Early Toarcian

GSC loc. 40449. Elevation 1, 765', South side of creek flowing out of One-way
Lake. Same position as GSC loc, 40447,
Harpoceras cf. H, exaratum (Young and Bird)

Harpoceras sp. (juvenile)

Laevicornaptychus

Early Toarcian

GSC loc. 43650. FElevation 4, 800'. On ridge west of Sutlahine River, 9 miles
above its junction with Inklin River; la't. 58°37'35"N, long. 132°50'50"W,

Harpcoeras cf., H. exaratum (Young and Bird)

Early Toarcian ) \

. -

GSC loc. 43669, Elevation 5,000!', 6 miles southeast of Mount Lester Jones;
lat. 58°40'58"N, long. 133°05'40"W,

Harpoceras cf. H. exaratum (Young and Bird)

Early Toarcian
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GSC 1;)c. 43542, Elevation 3, 600', North side of Niagara Mountain;
lat. 58°29'36"N, long. 132°27'54"W,
Harpoceras cf, H, exaratum (Young and Bird)

Farly Toarcian

GSC loc, 43680. - Elevation 4,000', On north side of ridge 6 miles east of
the north end of Trapper Lake; lat. 58°29'36"N,. long. 132°27'54"W,

Chondroceras allani (McLearn)
Chondroceras sp.

Middle Bajocian

GSC loc. 43681, Elevation 4,000'. On north side of ridge 6 miles east of
the north end of Trapper Lake. Talus block, 10 feet above GSC loc, 43680.

Chondroceras allani (McLearn)

Middle Bajocian

GSC loc., 40434, 40452, 40462, Canyon formed by small tributary on south
side of Kowatua Creek, 7 miles east of the north end of Trapper Lake.

Chondroceras allani (McLearn)

Middle Bajocian

GSC loc, 43675, Ridge east of Trapper Lake, Same position as GSC loc.
43680 and 43681,

Stephanoceratidae gen. et, sp. indet,

Middle Bajocian

~~

. ~~

GSC loc. 43673, Elevation 4, 500', On ridge 6 miles east of the north end
of Trapper Lake; lat, 58°29'03"'N, long. 132°28124"W,

Stephanoceratidae gen. et. sp. indet.

Middle Bajocian

GSC loc. 43679. Ridge 6 miles east of the north end of Trapper Lake. 30 feet
above GSC loc. 43673,

Stephanoceratidae gen.et. sp. indet,

Middle Bajocian
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