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PREFACE 

The Taku River area was mapped geologically by the late Forrest A. Kerr 
of the Geological Survey in the field season of 1932. The work completed a 
series of investigations in northwestern British Columbia, commenced 'by Dr. 
Kerr in 1926. Preliminary accounts o.f these investigations have beeen published 
i~ ihe Summary Reports of the Geologica;L Survey for 1926, 1928, 1929, and 
1930, and recently a Memoir, No. 246, has been issued on Dr. Kerr's work 
in the lower Stikine and western Iskut River areas. 

Though a preliminairy geological map of the Taku River ·area has been 
available for some time, Dr. Kerr's death, in 1938, and subsequent events of 
the war years•, have delayed publication of the report. The present memoir 
has been compiled by H . C. Cooke of the Geological Survey from original 
manuscript submitted by Dr. Kerr. In this compilation Dr. Cooke believes 
that he has correctly stated Dr. Kerr's facts and conclusions, though it is, of 
course, impossible now to verify this. Further, at all points in the report where 
statements occur such as "writer believes", "it is the writer's view", etc., 
the writer is Dr. Kerr. 

The report deals with the geological and economic featlli"es of a rugged 
and physically difficult area in the nmthern Coast Mountains, in which 
several promising prospects have beeIJ.i discovered, and one mine, the Polaris
T·aku, brought into production. A more recent (1938) account of this property, 
by D. C. Sharpstone, Consulting Engineer and Geologist for the Company, is 
included in the present volume. 

GEORGE HANSON, 

OTTAWA, June 25, 1947 
Chief Geologist, Geological Survey 





Taku River Map-Area, British Columbia 

CHAPTER I 

INTRODUCTION 

LOCATION AND ACCESSIBILITY 

Taku River area 1 lies in the Atlin mining division of northern British 
Columbia from north latitude 58° 30' to 59°, and from west longitude 133° to 
134 °. Most of it is drained by Takiu River and its tributaries (See Figure 1). 
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Figure 1. Index map showing position of Taku River (Map 931.A.) and Stikine River 
map-areas (Maps 309.A., 310.A., and 311.A.); and of exploratory survey (Pub. No. 2290) 
by F. A. Kerr in 1930, between Stikine ·and Taku Rivers. 

The lower 20 miles Qf Taku River flows thrQugh Alaska. The mouth of 
the river is about 30 miles from Juneau, the capital of A:laska, and the usual 
route fo that place is by way of Taku Inlet and Gastineau Channel. Boats 
from Seattle or Vancouver call at Juneau every few days in summer, and about 

1 Taku River area should not be confused with Taku Lake or Ta.ku Arm, a part of Tagish Lake, Tha 
latter lies to the northwest of Tuku River area, and in a. different drainage system. 
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weekly in winter. Almost any type of boat can make the trip frnm Juneau to 
the Taku in fine weather, that is, during most of the summer; but in stormy 
weather only very seaworthy craft can travel. Frnm 19<29 to 1932 a fairly 
regular service was maintained by the United Transportation Company and 
its successor the Taku Trading Company, whose boats ascended the river 
as far as Tulsequah, 26 miles above the mouth, a trip requiring 5 to 10 hours. 

Tulsequa:h, the firet permanent settlement in the area, grew up in the late 
twenties, ipartly as a result of mining developments to be described later, and 
partly as an airport. For some reason Taku Valley remains free of fog and 
clouds for much more Qf the year than other valleys that extend into the 
interior of the province, and this fact, cQupled with its direct course through 
the C<:>ast Mountains and its low altitude, makes it by far the best aeropJ.ane 
route from the Pacific coa t into northern British Columbia and Yukon. The 
valley has thus become established as the chief air route from the coast, and 
most planes stop at Tulsequah for gasoline and other supplies. A fairly long 
and wide straight stretch of river here enables planes to land, and air conditions 
are favour.able .as the wind always blQws either directly up or down the river. 
Unfortunately, the settlement and docks are about 1,000 feet from the river, 
up a narrow slough. This makes for some difficulty in turning planes, and would 
not be satisfactory for p'lanes Qf unusually wide wing spread, which might have 
to tie up in the main river. Much level grQund at Tulsequah should, hQwever, 
permit ready construction of landing fields. 

Taku River area may also be entered from the north. Starting from 
Slmgway on the coast, one may travel ·by the White Pass and Yukon Route 
Railway to Carcross, and thence by lake steamer to Atlin. From Atlin an 
.automQbile road lea;ds 25 miles to O'Donnel River, whence a good trail, con
stantly used by the natives, extends 25 miles south to Canoe Landing on 
Nakina River beyond the limits of the map-area. From this point one may travel 
either by the river, Qr by tJr.ail that folfows it as far as Inklin. 

From the south , a good pack trail leads into the area from Telegraph Creek, 
which is 150 miles up Stikine River and is reached by river boat from Wr.angell. 
The route involves a'bout 125 miles of overland travel. Both this route and 
the preceding one .are considerably longer and mme costly than the direct 
route up Taku River, but are preferable where access for pa·ck-hors~ and lar_ge 
quantities of supplies is required to work the upper parts of the dr·amage basm. 

Within the map-area itself, travel is by the larger streams and by trails, 
which are fairly numernus. Many of them are merely game trails that have 
been blazed and slightly improved. 

The rivers are extremely swift and dangerous. Currents attain in places 
·a speed of 10 Qr even 15 miles an hour; snags and bars are numerous; and 
channels are crnoked and constantly changing. ·waters are turbid, so that 
obstructions can be detected only by the appearance of the surface. Consequently, 
successful navigation demands considera·ble experience, and speci-al boats of 
shallow draft ·and 'high engine power. A strongly built, flat-bottom boat, about 
24 feet long •and with considerable beam, fi·tlbed with a 20-ihmsepower ourtboaT<l 
motor, is more or less standard equipment. The boat should carry a lifting 
device to raise the rrrwtor vertically, so that it can operate in water shallower 
than normal. Such a boat is not too large for man-handling, which is essential 
at times. 

If large quantities of supplies are to be moved, it is best to utilize the 
services of the established transportation companies. They have facilities for 
moving men and supplies ·to any point on navigable waterways. 
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The season for navigation lasts from the breakup of the ice, usually in 
April though occasionally later, to some time between mid-October and 1ihe first 
of December. Very mild winters have been kn()wn during which the Taku has 
remained open; usually, however, by i:Jhe first ()f January the rivers are com
pletely frozen, and tI'avel is then by dog team. 

PRINCIPAL STREAMS 

Taku River. The name Taku is applied only to the lower 50 miles of the 
stream below the junction of N akina ·and Inklin Rivers (See Plate I). Below 
Tulsequah fairly large, shallow-draft boats can navigate it without difficulty 
except at very l()w stages of water. Above Tulsequah the river can ·always 
be travelled by small boats of the type previously described, though at l()w 
wa·ter it may not be possible to use the engine in places where the river is split 
into many channels. Larger boats ·can probably navigate this section when 
water conditions are favourable. 

The river is gener·ally very low directly after the ice goes out in the spring. 
As ·the weather becomes warmer, the water rises, and reaches a maximum height 
some time between late June and the middle of July. During this period 
navigation is not good, because of the swift current, the abundant drift, the 
continually shifting bars, and the poorly defined channels. Modemtely high 
w·ater is maintained during July and August, and conditions for navigation 
are then •at their best. Early in September, with shorter days and colder 
nights, the river 'level drops, and navigation may become very difficult for 
a few weeks. In late September and October the autumn rains supply an 
abundance of water, ·and the river rises to its July levels. About the middle of 
October snow begins to gather on the mountain tops, and river levels fall 
again. Navigation by large boats is then discontinued, though small craft 
may be used until about December 1. 

At flood times the river moves immense volumes of sand ·and gravel 
down stream. Islands •are eroded away, trees are torn down to be lodged on 
some bar, and new bars are formed. With each such obstruction, the course 
of the river is changed. H()wever, at such times the water is deep almost 
everywhere, so ·that bey()nd avoiding snags and other obstructions navigation 
is not too difficult. As the water begins to fall, the stream finds itself greatly 
overloaded, so that it is continually aggrading its bed, forming new bars, 
and breaking out into new channels. The navigator then finds himself compelled 
to search out ·a new route on every trip. At low water the river becomes com
paratively clear, few new bars are formed, and the river begins to cut into its 
bed and to become established in well-defined channels. With its decreased 
force, however, it has not the power to cut away the coarser gravels, so that 
bad riffles become fairly numerous. At this stage it is probably least dangerous, 
for although obstructions ·are most numerous the current is slacker and they 
are not so great a menace. 

Other Streams. On the ()ther streams ()f the area the general conditions 
·are similar to those described for the Taku. Most of them can be ascended 
for relatively few miles and, in general, their smaller volume of water renders 
navigation impossible by large boats, and more difficult by small ones. Further, 
local rains, or sudden changes of temperature causing variations in the rate 
at which the glaciers melt, may raise river levels by several feet in a single 
night, thus endangering moored boats or supplies cached below bigh water 
mark. 
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Nakina River is navigable by small boats with outbo,ard motors as far as 
Canoe Landing. This point, which lies north of the limits of the map-area, 
is at the junction of t he Nakina with a large tributary, the Sloko. 

Inklin River was ascended from its junction with the Nakina to the 
Sutlahine, a distance of 20 miles. The river is confined to one channel for the 
lower 12 miles, ·the upper 4 of which are in a deep narrow canyon that at high 
water is dangerous 'OT ev·en impassable. Above the canyon the river, though 
not confined to one channel, is not hadly split, but it is swift and snags are 
numerous. The Inklin is reported to be navigable to the mouth of the Sheslay, 
20 miles above its junction with the Sutlahine. 

Tulsequah River, which enters the Taku at Tulsequah (See Plate I) has its 
source in a glacier (Plate II) ,about 12 miles above its mouth, ·and its water 
comes largely from the melt ing ice. It flows over an unusually wide gravel base 
with ·a rather steep gradient, so that the stream is swift and continually changing 
its course. It can be travelled, with considemble difficulty and danger, for some 
8 miles to t he Tulsequah Chief landing. Prior to 1932 it was possible to 
navigate to within 1! miles of t he glacier, but during the summer of that year 
tJhe river broke out of its channel to cut through a wooded area into what had 
been the channel of Shava:h Creek, and most of it now follows this course. 
A curious development is taking place concurrently. Tulsequah Valley is 
filling faster t han that of the Shazah, and thus tends to dam the latter at its 
mouth. As a result, the Shazah is becoming Jake-like above its mouth, and 
eventually a Iarge lake may be formed. 

At intervals of every few years Tulsequah Lake, a body of water about 
3 miles long and 500 feet deep, breaks out to discharge completely beneath 
the glacier and causes a great flood to sweep down the v·alley. This is known 
to have taken place in 1910, 1929, and 1932. The flood of 1932 was observed by 
the writer, and has been elsewhere described (23 1 ) and in this report page 16. 

TRAILS AND OTHER ROUTES OF TRAVEL 

Aside from the few streams mentioned, all travel within the area is on foot. 
The wide val1ey flats of the large rivers, except in limited parts of the north
eastern section of the map~area, are almost impenetrable jungles of alder, 
willow, devil's club, and other bushes, and have numerous sloughs, beaver lakes, 
'and swamps. They should be avoided unless gravel bars, dry channels, or bear 
trails can be found. On the lower slopes, those that carry the thickest growth 
of evergreens me the most easily traversed; lighter green slopes t hat appear 
smooth from a distance ·are apt to be tangles of brush. On such slopes, small 
streams not deeply entrenched, gullies where the snow lingers most of the 
summer, and srpurs or ridges are commonly the best routes of travel. Above 
3,000 feet the wide glaciated valleys are easily travelled. Above timber-line 
travel is in most plaoces relatively easy, but preci·pitous and unscalable slopes 
may be encountered, particularly southwest of Mount Lester Jones. In general, 
travel in Taku district is probably a'bout as difficult as the worst in Canada. 

In t.he Tulsequah area, a -trail follows the east side of Tulsequah River 
from Tulsequah to the Tulsequah Chief prospect; this trail formerly continued 
across Shazah Creek and up to the glacier. With the change in the course of the 
river, previously mentioned, this route above the Tulsequah Chief is now very 
d.ifficult, and the west side of the river, where travel is entirely over open gravel 
bars, is better , though longer. Travel is good on the glacier for the first 6 miles, 
particularly on the southwest side; the remainder is more crevassed, but it can be 
travelled to its head ·by devious routes. Nine miles from the foot a low pass 

I Numbers in brackets are those o! references in the bibliography at the end or Chapter l l 
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leads to Atlin Lake 20 miles distant. It wouldi be easy to enter the northwestern 
part of the district by this pass and thus avoid the fong rand difficult trip over 
the glacier. 

In 1932 a good trail followed the east side of Shaziah Creek to the first 
canyon, about 4 miles above the Tulsequah Chief landing. Above this point 
there is much brush, and travel is very difficult. From the head of Shazah 
Creek a low wide pass att elevation of about 3,000 feet leads to the head of Tahi 
Creek, a tributaJ'y of Sloko River. The creek oc·cupies a wide, well-wooded 
valley trending northeast away from the mountains. 

Across the Tulsequah, a trail -foHows the north side of Wilms Creek to the 
camp of the Silver Bird claims. Above this a poor blazed trail continues for 
about a mile, then crosses the creek and follows the south side to the glacier. 

Another trail b!'anches from the Wilms Creek trail where it first leaves the 
Tulsequah flat and goes north along the hillside to near the Whitewater C'amp. 
A second branch leaves the Wilms Creek trail about ·a mile below Bacon Creek 
and extends south for about a mile along the base of Mount Strong. A third 
branch follows the north side of Bacon Creek to the glacier at its head. 

Two trails to Whitewater Mountain leave Tulsequah River and! pass the 
Whitewater and Silver Queen prospects, respectively. 

To reach the Sittakanay section, a trail leaves Taku River about half a mile 
below the International Boundary and crosses the flats to where the valley enters 
the mountains. Above this travel is easy only at low water, when, by frequently 
wading the river, one may keep to the gravel 'base. At other times it is very 
difficult, as it is necessary to take to the hillsides in many places, and these are 
thick tangles of brush. One might also reach the head of the valley by Wright 
River, which is navigaible, 1and by travelling across Wright Glacier. 

A good trail leads up Stuhini Creek fr.am opposite Tulsequah to where the 
valley swings to the northeast. Poor trails continue beyond that point on both 
sides. By that on the south side the head of the vaHey can be readily reached; 
nothing is known of the other. From the head of the Stuhini several possible 
routes lead to the Sutlahine, but no low passes. A tributary of the Stuhini affords 
a low and easily travelled pass to the head of a tributary of King Salmon Creek, 
and thereby to the head of Zohini Creek. By ascending a creek locally known 
as "Granite", about 9 miles up the Stuhini, a high pass to Morepat Creek is 
reached. 

A trail up Ericksen Mountain starts at the slough that joins the main river 
about 1± miles above Tulsequah; it begins at ia camp-site 2 miles from the 
entrance of the slough, which is navigable at high water, whereas at low water 
the upper quarter mile is practically dry. The trail follows the spur of the 
mountain to timber-1ine. A second trail leads up Ericksen Creek from its mouth. 

On the other side of the Taku, a trail leads from Yellow Bluff Point to the 
base of Metzgar Mountain. 

A very good trail leaves Taku River about half a mile above Zohini Creek, 
and follows the creek to its head, crossing in places. From the head, through a 
low easily travelled pass, a tributary of King Salmon Creek oan easily be reached. 

A good trail starts from a camp-site on a slough near the mouth of Red Oap 
Creek, and follows the south side of the creek to the lake. From that point the 
upper part of the v1alley and the mountains to the northeast are easily reached. 

There is no t1'ail up Shustahini Valley, and extensive cutting would be 
necessary to make one. A trail that follows the slough above the mouth of the 
creek for a short distance leads to the base of Shustahini Mountain, and the 
main chimney, entered from the northeast side and about 500 feet fr.am the base, 
affords a good route to the top. By cutting across the spur at an elevation of 
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about 3,300 feet the upper part of Honakta Creek is easily reached. This valley 
can be travelled readily to its head, and through a low pass the valleys of Tahi 
and Shazah Creeks are accessiMe. The upland areas northeast of this can be 
traversed without serious difficulties. 

Travel up Toakwahoni Creek is fairly easy by a trail that branches off the 
main game trail along the Taku. 

King Salmon Valley has many game trails, from which one route has been 
chosen and somewhat improved. It starts from a oabin about a mile below the 
valley, and goes north to cross the stream at a very high bluff. As most of the 
trees suitable for bridges ·at this point have been cut, it is better to leave Taku 
River by ·a poorly blazed trail thoat starts direcbly opposite the point of King 
Salmon Mountain. This trail leads to the well-marked trail first mentioned on 
the north side of the creek. It follows this side for about a mile, then crosses, 
and in another mile enters a series of meadows that lie close to the base of the 
mountain. These are followed for nearly 2 miles, nearly to. the prominent rock 
point of King Sa'1mon Mountain. The blazed· trail then turns north out of the 
meadows to the stream half a mile away. It follows the south side to just above 
the first south fork, crosses to the north side, and continues to a point just above 
the third south fork. Here it crosses again, and continues to King Salmon Lake. 
Travel northeast of King Salmon Valley is in general comparatively easy. 

As navigation on N akina River is difficult, a trail follows the river from 
Inklin to Canoe Landing at the mouth of Sloko River. The trail is good near 
Inklin, but becomes increasingly poorer to the north, and cannot be used by horses. 

HISTORY OF MINING AND PROSPECTING 

Prior to 1929 no settlement in Taku River district was large enough to war
rant the presence of a federal or provincial official. Prospectors' licences were 
difficult to obtain, and claims could not be easily filed. Hence, little is known 
of operations in the district before that date. 

In 1875 the annual report of the Minister of Mines for British Columbia 
mentions discoveries of gold on "Tacoo" River. In 1882 the gold commissioner 
of the Cassi.ar district "guessed" that a small production of placer gold was made 
in the "Takoo" district. Dawson (6) mentions T.aku River in his report of 1888. 
During the Klondike rush of 1897-9'8 and later years the Taku was a route of 
entry to the interior, and many prospectors halted or abandoned their journey 
to prospect in the district. Subsequent to this rush prospecting was intermittent, 
but probably, from 1912 on at least, some work was done in the district each 
year. 

Lode deposits were probably discovered early in the history of the district, 
because some of them, such as the Tulsequah Chief, Erickseh-Ashby, and others, 
outcrop so prominently that they could hardly be missed. Knowledge of the 
Tulsequah Chief, at least, is reported to date back to 1910 or 1912. 

The official record of mining and prospecting in the district begins in 1923, 
when George A. Clothier, resident engineer for the northwest district of British 
Columbia, visited it. In that year the Tulsequah Chief, staked earlier by 
W. Kirkham of Juneau, was optioned by the Alaska Juneau Gold Mining Com
pany, which drove an adit in an unsuc-cessful search for ore and then abandoned 
its operations. Five years later, in 192·8, a syndicate represented by W. A. Eaton 
and Dan J . Williams found impre~sive widths of mixed sulphides; and in 1929 
the United Eastern Mining Company optioned the property and carried on 
efficient and aggressive development. 
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Reports of these operations drew prospectors into the district, and in May 
1929 V. Manville discovered the Big Bull mineralized zone, on whi·ch the Alaska 
Juneau Gold Mining Company acquired a working option. The later discovery 
of the Ericksen-Ashby and other deposits contributed further to the favourable 
publicity given to the area. 

Tulsequah, the first permanent settlement, now became established. Pros
pectors continued to increase in numbers during 1929 and 1930, but with the 
advent of government officials and customs duties the free and easy passage 
from Alaska to British Columbia ended, and this ·caused a considerable lessening 
of activity. Interest in the district was still further decreased by the failure 
of the United Eastern Mining Company, in 1930, to resume work on the Tulse
quah Chief, and by the later action of the Alaska Juneau Gold Mining Company 
in dropping its option on the Big Bull claims. However, Tulsequah had been 
established, and the fairly regular ·service between it and Juneau continued. In 
1931 a.ctive development began on the Whitewater claims (afterwards the 
Polaris-Taku mine) by the N. A. Timmins Company, and in 1932 Tulsequah 
airport began to be much used by companies in search of placer gold. 

SETTLEMENT 

The one settlement, Tulsequah, is situated on Taku River at the first point 
above Tulsequah River high enough to escape the Tulsequah floods (See Plate 
I, fronti spiece). Its site was selected to lie at the junction of four main routes of 
travel, and it has the further advantage of being a good landing place for aero
planes going to or from ·the interior. Its disadvantages are that the site is noit 
sufficiently high to avoid occasional flooding, and the slough on which the 
landing is placed is narrow. 

The population in 1932 consisted of fifteen to twenty-five more or less per
manent inhabitants. A stor-e and post office were operated during the summers, 
and mail, freight, and passenger services were maintained from about May 1 to 
October 15. During the winters connections with Juneau were irregular. A 
gov·ernment official was in residence for customs., immigration, clearance of boats 
and aeroplanes, registration of mining claims, and so on. 

Above Tulsequah one farm was permanently occupied in 1932, and sev·eral 
widely scattered cabins were used intermittently by prospectors and trappers. 
At the junction of the Nakina and Inklin several families of Indians were 
usually to be found, and three cabins in fairly good condition were formerly 
used as a trading post. Substantial buildings had been erected at the Big Bull, 
Tulsequah Chief, and Whitewater prospects. 

Until recent years the only industry of the district was some trapping by 
the natives, but of late the ·chief activity has been pr·ospecting and development 
work. During 1932 the use of Tulsequah as an aeroplane base has added con
siderably to the income of the inhabitants. 

WATER POWER 

Much water power could be developed in the district. Many large streams 
such as K washona, Zohini, and Red Cap Creeks enter the main V'alleys ov-er 
cascades or falls, and others &uch as the Stuhini have falls along their courses. 
Wide glaciated valleys afford in many places suitable storage basins that could 
be utilized to regulate the usual seasonal fluctuations in volume. 
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CLIMATE 

Taku district extends from the heart of the Coast l\Iountains, a wet belt, 
to the Stikine Plateau, a dry belt, so that all gradations of climate are found in 
it. The moisture-laden winds that sweep in from the warm Pacific Ocean are 
forced upward by the Coast Mountains, and, thus chilled, precipitate their 
moisture there. Precipitation along the Alaskan <Joast, accordingly, ranges from 
75 to 150 inches y·early, and the average snowfall may be as much as 114 inches. 
Beyond the axis of the range, precipitation is somewhat less but still heavy as 
far as the eastern limit of the high mountains-in Taku River area about as far 
as Mount Lester Jones. Farther northeast the ·elevation decreases rapidly, and 
with it a corresponding decrease in rainfall; a traveller on his way upstream 
will commonly pass from cloudy wet weather into bright sunshine a few miles 
below King Salmon Creek. From there the amount of rainfall decreases grad
ually to the Stikine Plateau at the northern edge of the map-area, where the 
annual precipitation averages about 10 inches, including a snowfall of about 50 
inches. 

Temperatures at the coast are relatively high. The winter months, Dec
ember, January, and February, average 23 to 27 degr·ees; there is little sub-zero 
weather, and on many days the thermometer is above freezing point. Around 
Tulsequah winter temperatures average considerably lower, and have a greater 
range. Toward the interior the winter temperatures become increasingly s·evere, 
to wher·e, on the Stikine Plateau, they range down to 50 degrees below zero and 
rarely rise above zero. In spite of this, the dear days and dry snow of the 
interior make much better travelling than the wet snow of the mountains. 

Around Tulsequah snow accumulates on the flats to a depth of 10 feet, and 
probably more at higher levels. The flats do not begin to clear until about the 
end of April, and it is the end of June to the middle of July before most of the 
slopes up to timber-line are free of it. Above timber-line more or less snow may 
fall iat any time during the summer. The most favourable working month is 
August. July is an uncertain month, usually with much cloudy, wet, and cold 
weather; and the rainy season normally begins early in September, after which 
there are few days without heavy rain. 

Work in the area should, therefore, be arranged ·SO as to spend the first and 
last parts of the season in the dryer belt northwest of King Salmon Creek, where 
work can ·commence early in May and continue under favourable conditions 
until mid-October, and to confine work in the wet belt to August and part of 
July. 

During the summer the wind in Taku Valley almost invariably blrows up
stream. The greatest velocity is generally attained in the eastern part of the 
mountains, and during the afternoon. At nights, except in stormy weather, it 
usually dies. Before gasoline engines ·came into common use, these winds made 
it possible to ascend the river with sails, even against the swiftest currents. In 
the winter the direction of the winds is reversed, and at times they blow so 
strongly out of Taku Inlet that coastwise st.eamer.s are held up. About the 
middle of October the wind alternates, blowing sometimes up and sometimes 
down the valley. These winds are purely a valley phenomenon; the air around 
the mountains, even directly above the valley, may be still or moving in an 
entirely different direction. 

VEGETATION AND AGRICULTURE 

Three more or less distinct belts of vegetation in the map-area correspond 
to the climatic belts. In the wet belt, southwest of King Salmon Valley, the 
valley flats, where not stream-washed, are a veritaible jungle in which large 
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cottonwoods and evergreens rise above a tangle of devil's club, alders, willows, 
cranberry, huckleberry, and other bushes. The lower slopes, where conditions 
are favourable, are clothed with mature growths of spruce, hemlock, and fir, very 
little of which has suffered from fire due to the wet climate. Where the ever
greens are sparse, by reason of snow slides or other factors, a terrible tangle of 
the shrubs previously mentioned results. Timber-line (See P late III) is rarely 
above an elevation of 3,000 feet, though in a few favoured places it extends to 
4,500 feet. Many of the larger glaciated valleys above 2,000 feet have little 
timber, and are mainly clothed with a dense growth of alders. 

Between King Salmon Creek and the Inklin the valley fiats carry more large 
trees and much less brush, so :that on the whole they can be easily travelled. 
Mature forests of evergreens cover the slopes to an elevation of 4,500 and in 
places to 5,000 feet, but large areas have been burned, making travel difficult. 
Dry areas such as the tops of knobs on southern slopes are relatively open or 
even bare, though pines, poplars, birches, maples, etc., are abundant. 

Still less vegetation clothes the interior plateau. The valley fiats are fairly 
open, and timber is abundant only on northern exposures and other sheltered 
places. Trees on the whole are much smaller. Pines, poplars, birches, and 
maples occupy the drier parts, and spruce and hemlock the wetter. Great 
upland expanses and even lower slopes may be merely grassy. 

Western hemlock is the most common tree of the map-area, forming 50 to 
75 per cent of the total number. Sitka spruce is almost as abundant in many 
places, and attains diameters of 5 to 6 feet. Englemann spruce is found in the 
higher parts, and in some places fairly well down the slopes. Alpine fir is rela
tively uncommon. Cedars were noted in one locality on Sittakanay River, and 
larch near the canyon on Shazah Creek. Lodgepole pine are present on the 
rocky spurs upriver from Yellow Bluff, and are abundant above the flats north
east of King Salmon Creek. Cottonwoods are numerous along the river flats. 
They grow larger than any other tree, and remarkably quickly. 

Possible agricultural land is limited to the valley flats above flood levels. 
The common hardy vegetables grow fairly well at Tulsequah, and even better 
at Inklin where there is more sunshine. There are probably some areas of good 
farm land arounrd King Salmon Creek. 

Certain parts of the wet belt support a luxuriant growth of small fruits. 
These include salmonberries, huckleberries, wild strawberries, serviceberries, 
thimbleberries, raspberries, black cap, soapallali, red and black currant, high 
bush cranberry, elderberry, gooseberry, and various small bush mountain 
berries. 

GAME AND FISH 

Game is much scar·cer in Taku Valley than in other parts of northern 
British Columbia. Moose were formerly fairly abundant, but have been mostly 
killed or driven away. Mountain goats may be encountered on most of the 
mountains, but few bands of more than ten were seen. There are no mountain 
sheep, except possibly in the extreme northeast. Less than half a dozen grizzly 
or brown bears were seen during the summer's field work whereas that number 
might easily be seen in one day in other parts of the Coast Mountains. Porcu
pine, marmots, and wolves are rare, but coyotes are more common. Geese and 
ducks are found along the rivers in the autumn in fair numbers. Grouse and 
ptarmigan were seen in all parts of the map-area, and are fairly abundant in the 
northeastern part. Fur-bearing animals include the beaver, mink, muskrat, fox, 
marten, weasel, fisher, lynx, marmot, wolverine, wolf, and coyote. 
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In the late summer and autumn salmon are abundant in the Taku and the 
lower parts of its tributaries. Cut-throat and Dolly Varden trout occur in the 
river and are abundant in the clear streams and lakes. Small trout are numer
o!-1s in some of the streams, even in the upper reaches inaccessible fr.om the main 
river. 
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PREVIOUS WORK 

Geological Wark. Very little geological work had been done in Taku River 
area prior to that undertaken by the writer. In 1892, C. W. Hayes, who had 
made a track survey of the river, gave in the Nati,onal Geographic Magazine 
(8) some observations on the rocks along his route. In 1925, W. E. Cockfield, 
in making an exploratory survey between Atlin and Telegraph Creek, mapped 
the geology as far south west as the junction of N akina and Inklin Rivers ( 4) . 
The Annual Reports of the Minister of Mines for British Columbia from 1923 
onward contain .considerable information, especially a pubhcation by J . D. 
Mandy (23). 

Considerable work has been done in nearby districts closely related to Taku 
River area. This includes the work of J. C. Gwillim and D . D. Cairnes in Atlin 
district, that of the writer in Stikine River area (See Figure 1), Buddington and 
Chapin's summary of the work of American geologists along the coast of Alaska, 
and B.D. Stewart's unpublished work on the Alaskan areas immediately adjacent 
to the International Boundary. The writer's work in 1930 between Stikine and 
Taku Rivers links together most of the work on the Canadian side of the 
boundary from Atlin district to Unuk River. 

Topographical Work. Vancouver's maps of the west coast show Taku 
Inlet but not the ri¥er. It appears first, so far as known, on a United States 
coastal survey map of 1869. C. ·v:..r. Hayes in 1891 made a track survey of the 
river. In 1892 N. B. Gauvreau, P.L.S., did further surveying and provided data 
shown on Dawson's and other maps. In 1906-7 the International Boundary was 
accurately located by a system of triangulation that also fixed many points in 
Taku ·area. Topographical work done at rthe same time was published in 1923 
as a map on a scale of 1 to 250,000-Sheet No. 8 of Cape Muzon to Mount 
St. Elias series. It shows the topography ·of a considerable part of Taku River 
area, and its geographic relation to Atlin and other neighbouring districts. Photo
graphs taken at this time are a valuable r·ecord of the extent of glaciers. In 
1929 aerial photographs of Taku Valley near the International Boundary were 
taken by the Alaska Aerial Survey Expedi,tion of the United States Navy Depart
ment. In 1930 the Canadian Geological Survey published the Atlin sheet on a 
>5Cale of 1 inch to 8 miles; it shows all the geographical .and geological information, 
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available at that time, of a large area north of latitude 58 degrees ·in western 
Brit ish Columbia and Yukon. In 1930, R. Barllett mapped topographically all 
of Taku district that is readily accessible and took a third valuable series of 
photographs. Subsequently, J. A. Macdonald ·compiled Bartlett's data and 
those of the International Boundary surveys to produce the base used for the 
geological map that accompanies this report. 

FIELD WORK 

In the single field season of 1932 it was impossible to cover in any detail 
an area as large and as difficult as the Taku River area. To map it even 
sketchily it was necessary to make trips yielding the maximum amount of infor
mation from direct examination, and then, from good vantage points, to extend 
the boundaries as far and as well as possible by 1ong distance observation. Prob
ably not more than 1 per cent of the total length of geological contacts shown 
on the map was actually examined; about 25 per cent was seen at ranges of 100 
feet to 20 miles. Such conta,cts are shown on the map in full line, but it is 
obvious that they are not, therefore, accurately located. 

The nature of the weather had also a pronounced effect on the accurncy of 
the mapping. The section along Taku River from King Salmon to Ericksen 
Creek was ·covered in July, when it was almost continuously cloudy, foggy, or 
rainy, and the results obtained from long-distance observations under these 
unfavourable conditions mu t be considered poor. In August, when splendid 
weather prevailed , the Tulsequah River section and the Taku near Tulsequah 
were explored. The results on these sections are, therefore, considered good, 
except around Whitewater Mountain where the light was poor. The Wilms 
Creek and Sittakanay Creek sections were examined in a more or less continuous 
downpour, with correspondingly unsatisfactory results. In the northwest part 
of the area ithe weather was as a rule moderately clear, and the results of long
distance observations were about normal. 
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CHAPTER II 

GENERAL CHARACTER OF THE DISTRICT 

PHYSIOGRAPHY 

Northern British Columbia is made up of three main physiographic units,. 
a central plateau belt, flanked on the southwest by the Coast Mountains and on 
the east by the Ca siar-Omineca Ranges. Taku River area lies mainly in the: 
Coast Mountain belt, with its northeast corner in the <Central plateau. 

The Coast Mountains, at the coast, rise in abrupt slopes to form welI
rounded, fairly heavily forested mountains about 4,000 feet high. Farther 
northeast the elevations of the summits rise to the International Boundary, which 
follows the main axis of the range. Along this main axis heights range from 
6,000 to 10,000 feet; slopes are steep, in places almost verti·cal, and culminate 
in sharp, needle-like peaks and saw-toothed! ridges (See Plate II). Northeast
ward from the main axis levels drop off abruptly info .a deep, synclinal valley 
that divides the Coast Mountains into two ranges. In places this vaJ.ley is a 
deep narrow cleft, with its base only a few hundred feet above sea-level, and 
great peaks rising on either side. In other places the base may be 2,500 feet or 
more above sea-level, and may be bounded by abrupt lopes that rise to rounded, 
well-glaciated mountains 4,000 to 5,000 feet high. The trench has been eroded 
in a belt of softer rocks that lies between masses of batholithic rocks; in Taku 
area it is represented by the valleys of Tulsequah and Stuhini Rivers (See Map, 
931A, in pocket). 

Northeast of the trench is the remaining section of the Coast Mountains,. 
which is also very rugged, though peaks are for the most part somewhat lower
than in the main section. It is also more irregular, being pierced by wide, welil 
glaciated valleys, though in the Taku River area this characteristic is some
what less pronounced than elsewhere. On their northeast side, these mountains 
drop away toward the Stikine Plateau (See Plate V), which has a general ele
vation of about 4,000 feet. The uplands in this mountainous section are gently 
sloping, but below them the valley walls are relatively abrupt. These features 
suggest that the mountains have been carved from uplifted parts of the plateau, 
the boundary of which, in the map-area, is defined by Inklin River Valley. 

The upland surface of Stikine Plateau is nearly fiat, with only a few hun
dred feet of relief and a general elevation of about 4,000 feet. However, on it, 
though not within the map-area, are some erosion remnants, volcanic cones, and 
raised lava platforms, which may rise as much as 2,000 feet above the general 
surface and thus detract from the plateau appearance. Also, the great valleys 
of T.aku and Stikine Rivers are deeply incised into it. 

The general structure of the southwestern part of the plateau is that of a 
synclinorium, and the rocks are mostly younger than those exposed in the Coast 
Mountains. Though small intrusive masse are known to occur, no large ones 
have been reported. The upland surface bevels the upturned edges of all strata 
regardless of their hardness, so that it would appear to be an uplifted peneplain. 

Throughout the Coast Mountains snow and ice blanket extensive areas and 
send long tongues of ice down the valleys. The main axis of the range northwest 
of Taku River is occupied by a great ice-field about 25 miles wide, most of 
which lies in Alaskan territory. Southeast of the river the average width of the 
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corresponding i·ce-field is only about 10 miles. Tongues of ice reaching down 
from these fields occupy parts of Tulsequah and Stuhini Valleys. In the Coast 
Mountains north of these valleys ice is less abundarut, and almost none appears 
in the section north of Shustahini and King Salmon Creeks. 

The Coast Mountains are remarkable for their extreme ruggedness. From 
the wide, gravel-filled bottoms of the main valleys slopes rise very steeply 
(Plate III) to the high peaks, many of which have almost vertical cliffs. Great 
talus piles of fallen debris blanket the mountain sides over vertical distances 
of hundreds of feet. Cirques and hanging valleys are abundant. Streams that 
occupy them fall picturesquely over the lips of these hanging valleys, and in 
most instances have cut canyons into them. 

The scenic beauty of the Coast Mountains, as displayed along Taku Valley, 
is superb (See Plate I). The valley is so straight that from certain vantage 
points a ipanoramic view of nearly the whole cross-section can be had. From 
the broad low valley the lofty peaks of the mrui.n .axis rise sharply in rugged 
grandeur. Great glacier.s wind their way down them from the ice-fields at the 
summit to the sea or the main valley. Hundreds of smaller glaciers occupy the 
cirques or hanging valleys, or cling to precipitous slopes. From them foaming 
torrents ·cascade down the mountain sides, in places dropping vertically for 
more than 1 ,OOO feet. 

DRAINAGE 

Taku River cuts directly !licross the trend of the Coast Mountains, ·and thus 
appears to be an antecedent .stream, one that existed before uplift began and 
was able to maintain its ·course as uplift proceeded. Its tributaries are mostly 
streams that parnllel the .general north west tr·end of the mountain system; and 
their tributaries, in turn, have normal dendritic patterns. 

The ·courses of all the streams are well adjusted to the structure and com
position of the underlying rocks. Many of them occupy synclines, and all of 
them are established in courses involving a minimum of cutting of batholithic 
intrusions. Quite possibly streams that originally crossed such intrusive rocks 
were unable to maintain themselves against the uplift of the mountain belt. 

Taku ·and Stik:ine Rivers together share the drainage of the Stikine Plateau. 
They are now separated mainly by Level Mountain, a huge volcanic cone of 
Tertiary age, with extensive lava plateaux. It is probable that the extrusion of 
this lava ·altered to some extent the proportions of the drainage tributary to 
each river, but the actual effect is not known. 

The valleys of the larger .streams d·isplay many peculiarities. Thus, N akina 
Valley (See Plate V) maintains the size and characteristics of Taku Valley, 
and would appear to be a normal continuation of it. It is wide, and has .a gravel-
filled base that averages more than half a mile in width. In spite of this, it 
carries a much smaller volume of water than the InkEn, which, except for some 
3 miles from the mouth, is .in a narrow valley much of it canyon-like. Taku 
Valley widens into a great, basin-like area southeast of Sinwa Mountain, and 
the lower part of King Salmon Valley is also abnormally wide (Plate IV). 
Between King Salmoni ·and Tulsequah Valleys that of the Taku displays high 
rock spurs that jut out into it, with deep, steep-walled embayments between 
them. At the confluence of the Tulsequah and Stuhini is a flat area of more than 
16 square miles (See Plate I). Below it the Taku is a normal glaciated valley 
widening gradually to 2! miles at the International Boundary. All these 
peculiarities are believed due to glaciation. It will be shown that at times 
glaciers moved up Taku Valley, at other times down it; and the differing 
strength and extent of these movements could account for the erosional pecul-
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iarities mentioned. It is also possible, of course, that both Tertiary volcanism 
and later glaciation may have caused variations in the volumes of water, par
ticularly of Nakina and Inklin Rivers. 

Taku River falls about 240 feet in its length of 60 miles, an average of 4 
feet a mile. The Tulsequah is much steeper, with an average gradient of 15 
feet a mile in the lower 10 miles, and more ,in the upper 2 miles. 

ICE-FIELDS AND GLACIERS 

Within the map-area are parts of three large ice-fields. The most extensive 
of these is the one northwest of Taku River along the axis of the Coast Moun
tains. It has an average width of about 25 miles, and an area, probably, of 
more than 1,300 square miles, of which about one-fourth is in British Columbia. 
The ice-field lies mainly between 3,000 and 6,000 feet above sea-level. Num
erous rocky peaks rise above the ice, and the ice surface itself has considerable 
local relief, rising near the peaks and falling towards the main outlets. Exten
sive areas are unbroken by crevasses, but other parts display these evidences 
of movement. 

A much smaller ice-field, southeast of Taku River and also along the main 
axis of the range, supplies the Wright and Sittakanay Glaciers. It is about 10 
miles wide, but only about 16 miles long, as the range is again interrupted, some 
32 miles from the Taku, by the transmontane valley of Whiting River. 

A third ice-field lies in the high area north of Tulsequah River. Its size is 
not known, but it may extend .as far as Upper Sloko River, some 25 miles away. 
As it lies well to the northeast of the main axis, so that precipitation is much 
lighter, its 1ower boundaries probably lie considerably above those of the axial 
field, at about 4,000 feet. 

The glaciers of Taku Inlet and the lower part of the river have been 
described by many authors (25). They were photographed and mapped by 
the International Boundary Survey of 1906 to 1910, and in 1929 magnificent 
aerial photographs were taken of the more important glaciers by the United 
States Topographical Survey. In 1930 R. Bartlett of the Topographical Division 
of the Canadi,an Geological Survey took further photographs (See Plates II to 
VI). 

The large glaciers of the district come from the major ice-fields. They have 
lengths up to 18 miles, and in their lower reaches are as- much as l{- miles wide. 
Their .thicknesses range from some 50 feet, near their lowermost ends, to several 
hundred feet-probably 800 or more-within a distance of a few miles. The 
surface gradient is rarely as low ·as 50 feet to the mile, and is usually much 
steeper. The three major glaciers of the district are Tulsequah, Wright, and 
Sittakanay. 

Besides the major glaciers there are innumerable smaller ones that range 
in size down to ice patches too small to move. They occur wherever the annual 
accumulation exceeds loss by run-off or evaporation, some on fiat surfaces and 
others on slopes so steep that it is d,ifficult to understand why they do not slide 
off. Northern slopes, and places to which quantities of snow slide, are the most 
likely to develop them. They are most abundant in the western part of the 
map-area, and decrease in numbers toward the east. 

The evidences for glacial advances and recessions during the last few hun
dred years is less complete in this district than in Stikine River district; but 
such evidence as is available points to a similar history. Following the period 
of general glaciation, the land stood some 600 feet lower than now, relative to 
sea-level, for mud-like delta deposits carrying Quaternary sea shells underlie 
the present Tulsequah Glacier. These deposits are known from chunks of the 
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frozen mud •carried out from beneath the glacier by the floods later described. 
Such delta deposits must have formed after the main period of glaciation, as 
otherwise they would have been destroyed. Besides these delta deposits, marine 
beaches are exposed along the lower part of Taku Valley, at a considerable 
.height above sea-level. 

Fifteen to• twenty feet below the base of the ice, at the end, of Tulsequah 
'Glacier, alder stumps and moss were observed. They seem to have grown on 
the delta a,bove described, presumably after uplift had carried it above sea-level. 
Their presence demands the conclusion that the climate then was considerably 
warmer than now, a conclusion in accordance with evidence from many other 
parts of the world. 

Of the interval that followed, probably a few thousand years, there is no 
record in Taku River district. The evidence only indicates that a few hundred 
years ago the climate was muc\1 colder than now, for moraines of the Tulsequah 
glacier -extend more than three-quarters of a mile below the present terminus; and 
others at the mouth of the valley may have been formeu during the same 
advance. At a point 1,000 feet from the present terminus there is a terminal 
moraine 100 feet high, where the ice must have stood for many years. Photo
graphs taken in 1910 show that the glacier then terminated at or near this mor
aine, so that since that time (to 1930) it has been retreating at a rate of about 
50 feet a year. This retreat has been steady as no important moraine has 
formed. 

Other glaciers, such as the Wright and Mount Lester Jones, also show evi
dence of rapid retreat in the last 20 years. 

TERRACES 

A!bove King Salmon Creek terraces are almost continuous on both sides 
of Taku Valley. At Inklin there are six major, and some minor, terraces; the 
lowest major terrace is just above high water level, and the others stand 40, 140, 
180, 2'50, and 280 feet higher. Opposite King Salmon Creek are two well-defined 
terraces at elevations of 330 and 450 feet. This extensive development of ter
races along the upper reaches of Taku River may have been caused by the 
ponding of Taku Valley by j.ce from the axial range, or by morainal dams. 

Northwest of Tulsequah terraces occur at elevations of 300, 450, and 500 
feet. They appear to be in part delta deposits of marine or lacustrine origin. 
In Tulsequah Valley there are terraces between 200 and 600 feet in elevation; 
in Zohini Valley distinct terraces appear at elevations of 330, 500, and 550 feet; 
and ten.aces believed to be lateral moraines are well developed along Tulsequah, 
Wright, and other valleys. 

TULSEQUAH FLOODS 

Periodically great floods sweep down Tulsequah Valley, covering the flats 
from side to side and lasting about 6 days. They are very destructive, and are a 
serious menace to persons travelling the river or to operations along the base 
of the valley. The author and his party were fortunate enough to witness one 
of these floods in 1932. 

The floods are caused by the sudden draining of Tulsequah Lake through 
a channel beneath Tulsequah Glacier. Though they miay occur at any i:Jime, they 
do so usually only once a year, in Iate summer or early autumn-probably 

;because melting and ice movement are greatest then. 
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Tulsequah Lake occupies a valley gouged out by a tributary of Tulsequah 
Glacier. During the recent period of glacial retreat, this tributary retreated 
some 4 miles up the valley, leaving an empty basin the base of which was esti
mated as 600 feet above sea-level at its lower end, snd 800 feet at its upper 
end. As the surface of Tulsequah Glacier at the lower end of the tributary 
valley is about 1,425 feet above sea-level, that glacier has pushed up the tri
butary valley 1a distance of nearly a mile. Drainage from the ice masses above 
and below is ponded in the valley between to form Tulsequah Lake. Its surface 
is normally about 1,300 feet above sea-level, and there would appear to be some 
outlet for the water when this level is reached, for a single, well-defined shore
line has been developed. Thus the lake has a depth of 600 to 700 feet at its 
lower end, and some 200 feet less at the upper. Its surface is covered with 
thousands of floating bergs broken off from the ends of the glaciers. 

Periodically this water finds a channel into the main stream that flows 
beneath Tulsequah Glacier and discharges into it until the lake is empty or 
nearly so. When the level of the lake is low, the floating bergs would be washed 
into the outlet, become lodged there, and presumably block it. However, what
ever the cause, the outlet becomes very thoroughly blocked, and water accum
ulates again, filling the basin. 

The floods stal'lt with a moderately large volume of water, which continues 
to increase for about 6 days, until the lake is drained or the channel blocked. 
This suggests that the 1channel is at first moderately large, and increases in size 
as discharge goes on. Further, in recent years at least, the discharge has slways 
come from about the same place at the end of Tulsequah Glacier, about one
quarter mile west of the nunatak or rock island ·at the glacier front. This fact 
would seem to point to a fairly well-maintained channel beneath Tulsequah 
Glacier, even though at normal times the amount of water flowing from it is not 
great. 

Normally, Tulsequah River, even at high stages, covers only about one
seventh of its mile-wide gravel flat, sprawling over it in many ever-changing 
channels. On August 18, 1932, it was noticed, from the top of a mountain, that 
the river covered about half of its fl at, and a speedy effort was at once made to 
report on the phenomenon. The rise continued steadily until the morning of 
August 21 , by which time the river covered the valley from rock wall to rock 
wall, and was thus a mile wide. Where the water had been 1 to 2 feet deep it 
was now 5 to 6 feet, with a current of 10 to 15 miles an hour. The flood waters 
shot from an aperture about 75 feet wide and 50 feet high, partly in the ice and 
partly in the gravel below. Its force, where it emerged, was tremendous, and 
it rolled down t he valley in a series of huge combers, sweeping with it blocks of 
ice 20 feet in diameter and huge boulders. Farther down great numbers of 
mature trees were swept away, and the river was charged with great co.ttonwoods 
up to 100 feet in length, which were carried down to crash into others or to lodge 
on bars and create temporary dams. The water was loaded with silt and sand, 
so much so that deposits up to 6 inches in thickness were formed on wooded 
flats that had been covered for only a day by slow-flowing water. Above the 
junction of Tulsequah and Taku Rivers the waters of the latter wer.e backed 
up for miles, and at Tulsequah village the river rose many feet above normal 
high-water levels. 

The flood waters started to fall on the morning of August 21, and for 10 
hours -continued to drop at the rate of about an inch an hour. Thereafter the 
fall was still more rapid, so that by the following morning a normal level was 
once more reached. The valley, however, was a picture of destruction. Old 
channels were completely gone, and new channels up to 15 feet deep had been 
cut in the coarsest gravels. Forested islands had completely disappeared, and 
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great piles of logs and newly uprooted trees were scattered everywhere. Ice 
cakes were strewn around, and many o.f them had been partly or almost com
pletely buried, ·to create pot-holes as they melted. 

The site of Tulsequah Lake was now a deep and awful chasm, its bottom 
piled with enormous blocks of ice that creaked, cracked, and groaned in terrify
ing fashion as they settled. 

The erosion, transportation, and deposition effected by one such flood is 
probably greater than eould be accomphshed by the normal flow of the river 
during many years. The influence of such floods in aggrading Tulsequah and 
Taku Valleys and in building the Taku delta has been tremendous. Tulsequah 
Valley has, in fact, been aggraded so fast that its tributary, the Shazah, has 
been almost ponded, so that meanders and swamps have been formed there. 
However, during the flood of 1932 the Tulsequah brok'e out of its own channel 
into the lower Shaz,ah Valley, so that henceforth its own waters will help to 
maintain the Shazah channel. 
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CHAPTER III 

GENERAL GEOLOGY 

GENERAL STATEMENT 

Owing to its relative lack of intrusive masses, the structure of Taku River 
area is simple 318 ·compared with other parts of the Coast Mountains. Further, 
Taku Valley, ·cutting across these mountafos almost .at right angles, affords two 
well exposed structure sections of them over a vertical range of 8,000 feet. Above 
an elevation of 2,000 feet, in particular, are tremendous areas of almost 
unwe.athered rock free of vegetation. Below this elevation, talus and other 
unconsolidated materials obscure much of the exposures, and valley bottoms 
are, of course, mainly filled with gravels and other recent deposits. 

The map-area lies along the eastern edge of the core of batholithic rocks 
that extends throughout the length of the Coast Mountains. These rocks cross 
the International Boundary for short distances both northwest and southeast of 
Taku River, but mostly lie entirely in Alaska. Smaller batholithic masses are 
found northeast of Tulsequah-Stuhini Valley, but are fewer and of less variety 
than in other parts of the Coast Mountains. 

Toward the •axis of the Coast Mountains the structure of the non-batho
lithi.c rocks ·is irregular, and the rocks themselves are much recrystallized and 
altered. Apparently this is due to the repeated deformations during Mesozoic 
time. Along the northeastern flank of the mountains the folds become more 
regular and open, with northwesterly trends, and the rocks become increasingly 
less altered. 

The formations of the map-area, so far as determined by the work of 1932, 
are listed in the foUowing table. 

Age 

Quaternary 

Upper Cretaceous 
(not mapped) 

Lower Cretaceous? 

TABLE OF FORMATIONS 

Surficial Formations 

Formation, series, 
or group name 

Inklin group 

Characteristics 

Alluvium, talus and glacial drift 

Unconformity 

I Lava, tuff?, conglomerate?, etc. 

Unconformity 

Dominantly tuff and greywacke; argillite, 
sandstone, lava, conglomerate, and 
limestone; volcanics; diopside and 
hornblende albite-oligoclase dacite 

Thickness 

Feet 
750 

2,000 

18, OOO 



Age 

Jurassic? 

Upper Lower Jurassic 

Upper Triassic 

20 

TABLE OF FORMATIONS-Con. 

Surficial Formations-Con. 

Formation, series, 
or group name Characteristics 

Unconformity? 

Yonakina group 

Sinwa group 

Takwahoni group 

Honakta group 

Stuhini group 

King Salmon group 

Dominantly argillite; sandstone, tuff, 
conglomerate, greywacke, lava, and 
limestone; volcanics; oligoclase dacite 
with rare albite-oligoclase andesite 

Limestone; rare lenses of sandstone and 
argillite; some basal sandstone and tiny 
seams of coal 

Unconformity 

Dominantly argillite, conglomerate, sand
stone, arkose, and greywacke; tuff and 
lava; volcanics; hornblende and biotite 
andesine dacite 

Unconformity 

I 
Limestone, possibly some chert and otherl 

materials 

Unconformity 

I 
Tuff, greywacke, argillite, sandstone, and I 

conglomerate 

Dominantly conglomerate, greywacke, 
and tuffs with some lava breccias and 
limestone; volcanics; andesite, mainly 
with oligoclase, some albite and ande-
sine; basal conglomerate 

Unconformity? 

Dominantly lava with much tuff; some 
breccia, conglomerate, greywacke; 
andesite, mainly oligoclase, some al bite 
and andesine; basal conglomerate 

Unconformity 

Dominantly argillite and quartzite, with 
tuff, greywacke, conglomerate, lava, 
breccia, and limestone; augite-oligoclase 
(rarely albite) andesite 

Dominantly tuff with some greywacke, 
lava, argillite, conglomerate, breccia, 
and quartzite; augite-oligoclase (rarely 
albite) andesite 

Thickness 

Feet 

13,000 

2,500 

5,000 

1,000 

500 

2,000-
4,500 

5,000 

2,500± 

3,000± 
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TABLE OF FORMATIONS-Con. 

Surficial Formations-Con. 

-
___ l\ ______ F_o_r_m_a_ti-on_._s_er-ie_s. _______ c_ha_r_a_ct_er_is_t_ic_s ____ I Thickness • ge or group name 

Permian? 

Pre-Permian 

Unconformity 

I 
Limestone, in places altered to silica andl 

silicates; some chert 

Unconformity 

Quartz-mica-amphibole-chlorite schists, 
quartzite, argillite, and slate; mainly 
sedimentary in origin but in part may 
be volcanic (andesitic?); local highly 
crystalline schists and gnei.ss 

Intrusive Rocks 

Late Lower Cretaceous or early Upper 
Cretaceous 

Lower Cretaceous? 

Upper Jurassic or early Lower Cretaceous 

Jurassic? 

Quartz monzonite 

Biotite-andesine granodiorite 

Biotite-oligoclase-andesine granodiorite 

Hornblende-andesine granodiorite 

PAL.iEOZOIC 

Feet 

500± 

5,ooo+ 

Rocks here considered as Palreozoic are confined to the near-axial part of 
the Coast Mountains. At the extreme south edge of the map-area they are 
limited to a couple of narrow bands lying within 3 mi·les of the International 
Boundary, but farther northwest they are found throughout a belt 8 to 10 miles 
wide. 

All these rocks are too greatly deformed for fossils to have been preserved 
in them, but they so closely resemble similar beds in the Stikine Riv.er area (21) 
both litho1ogically and in their relations to Mesozoic strata, that the writer 
makes the correliation with confidence. As in Stikine River area, the group 
consists of grey, well-bedded, sheared sedimentary, with some interbedded vol
eoanic, rocks capped by a massive limestone that is mainly pure white calcium 
carbonate. It is considered to be of Permian age, as in Stikine River area. Both 
above and below, it is in contact with different rock types, and these relation
ships are believed to indicate unconformities. Unfortunately, the limestone band 
is not everywhere present between the Palreozoic and Mesozoic strata, and this, 
partly because of the exploratory character of the work and partly because of 
the intric·acy of the structure, has undoubtedly resulted in imperfect mapping. 
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More detailed work will undoubtedly show many small anticlinal areas of 
Palreozoic strata within areas h€re mapped as Mesozoic, and small synclines of 
Mesozoic rocks in areas here mapped a.s Palreozoic. 

PRE-PERMIAN 

Ais in Stikine River district, the pre-Permian rocks are mostly schists, alter
ation products of rather siliceous s€diments. The extremely altered products, 
consisting of gneisses and coarsely crystalline schists, which we'l:e found in 
Stikine River area close to the main axis of the Coast Mountains, are almost 
absent in Taku River area, ·and if not destroyed by igneous intrusions must be 
largely confined to the Alaskan side of the International Boundary. 

The original rocks that were co.nverted into the schists were dominantly 
quartzites and siliceous argillites. Some chert beds are present, but no con
glomerate or other ooarse sediments. Some limestone and volcanic rock may 
have formed part of the sUJccession, but without more detailed study it is impos
sible to know definitely whether these bed\S are conformable parts of the series 
or infolded bits of the overlying Permian and Mesozoic formations. Certainly, 
in many places vo.J.canic beds that seem to be interbedded with the pre·-Permian 
rocks are abundant near contacts with the Mesozoic formations, but may be 
almost or entirely absent farther away. On the other hand, all the rocks have 
been so much metamorphosed that schists of igneous origin may be present but 
not distinguishable as such. 

The amount of metamorphism undergon€ was, of course, dependent on the 
original character of the rock. Fairly pure quartzites or cherts are not greatly 
altered 1as a rule, but softer rocks are completely converted into schists. The 
common types now found are biotite schists, sericite schists, and hornblende 
schists. Chlorite schists are not common, and where they do occur appear to 
represent sheared volcanic rocks, iand may include feeders of the Mesozoic 
flows. The hornblende schiists, in part at least, appear to be the result of alter
ation of calcareous sediments. The schists consist of biotite, sericite, or horn
blende with quartz, and with or without feldspar. M1agnetite, pyrite, carbonates, 
and ·oarbon or graphite, are minor oonstituents. Some schists consiist almost 
entirely of pyriboles~brown hornblende, actinolite or tremolite, and pyroxenes. 

Most of the rocks are dark grey, though certain beds such as the purer 
quartzites and ·cherts are light grey or even white. Dark quartzites may 
weather to quite light grey tints. Much of the rock carries pyrite, the weather
ing of which gives rise to brown iron oxide stains. From a distance, good 
exposures appear either dark grey or dark brown, a feature that distinguishes 
them readily from the green tints of the Mesozoic volcanic rocks. 

Throughout the pre-Permian strata there is an abundance of silica in the 
form of veins, irreguiar masses, or cement for breccia. Gash veins of quartz 
are found everywhere, some of them of gQod size; and bedded quartz veins are 
common. In pJaces chalcedony takes the place of the normal mineral. Some 
of the quartz veins have evidently formed from mineralizing solutions. 

No subdivision of the pre-P ermian rocks was found possible, and the absence 
of both conglomeriates ·and fo~sils, together with similarities in lithology through
out, make it seem dQubtful that any will be possible. The pre-Permian age 
assigned to them is based entirely on their similarity, in composition and strati
graphic relations, to rocks in the Stikine River area. Their likeness to these, 
and to othens in the Alaskan area (1), suggests that they are probably Carbon
iferous, with possibly some D evonian and Silufi.an. At the same time it should 
be mentioned that similar rocks to the northwest have been assigned by D. D. 
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Oairnes (3) to the Mount Stevens group of pre-Devonian age, and others by 
W. E. Cockfield (5) to the Yukon group of questionable Precambrian age. 

No accurate estimate of the thickness of these rocks cian be made, but the 
exposed sections indicate that several thousand feet may be represented. 

PERMIAN 

The rocks here classed as Permian m·e light grey limestones, grading in 
places to dark grey, in others to buff. The limestone is, in the main, fairly pure, 
cryistalline calcium carbonate. In a few places soft argillaceous or tuffaceous 
bands were noted in it, in others the lime tone contains bands and irregular 
masses of chert or quartzite, or is ilicified, especially near contacts. On this 
account the writer considers that the silica has been carried in by solutions 
passing through the adj.acent siliceous sediments. 

The limestones form a band that is nowhere more than 500 feet thick, and 
in places is much thinner or altogether absent. Its usual stratigraphic position 
is between the pre-Permian and the M sozoic volcanic rocks, but small synclines 
of it may be found entirely surrounded by pre-Permian rocks, or small anti
clinal masses surrounded by Mesozoic rocks. It is probably more widespread 
than the map indicates, a it was not mapped much beyond the range of actual 
observation. The greatest ·observed exposures are on the west side of Shazah 
Creek where the limb of a syncline ·wrresponds roughly to the mountain slope, 
and between Wright and Sittakanay Glaciers. The latter section was not visited, 
but could be identified from a distance. 

The limestone band overlies a variety of pre-Permian rocks. In places 
these are entirely soft mica schists, in others largely quartzites, quartz schists, 
or cherty beds. The writer interprets these variations as indicating that the 
pre-Perrnian was somewhat folded, and the folds truncated, before the Perrni·an 
limes·tone was deposited. 

No fossils were found in this formation in Taku River area, but its likeness, 
in lithology and stratigraphic position, to a similar formation in Stikine River 
district, whose age is fairly well fixed, justifies its correlation. It is aliso similar 
to a group in Dease Lake area (11) .and to one in the Alaskan area (1), both 
of which have been determined as Permian. 

The widespread diistribution of the limestone, its purity, and the absence 
of conglomerates or other elastic •sediments, suggest depos·ition in a wide trough 
bordered by low-lying J.ands. This trough may have included the Stikine, Taku, 
and Dease Lake areas, and extended westward throughout much of southern 
Alaska, and perhaps into southern Yukon. However, the presence of shallow
water faunas in many places would suggest that submergence of this area was 
not deep. 

MESOZOIC 

TRIASSIC 

In the northeastern part of the map-area the Triassic rocks are separable, 
on fairly good evidence, into three groups, the lower or King Salmon group, a 
middle or Stuhini group, and an upper limestone formation, the Honakta forma
tion. The King Salmon and Stuhini groups are largely of volcanic origin, and 
as both dispiay wide variations along the strike, they are not readily separable 
li thologically. The Kirng Salmon folds plunge northwe t to disappear beneath 
the Stuhini beds, and the assemblage also thins in this direction as if it had been 
subjected to erosion before .the Stuhini was deposited. If it reappears again to 
the west, it wa.s not recognized owing to its lithologic resemblance to the Stuhini. 
Consequently, the rocks mapped as Stuhini in the western part of the map-area 
must be ·considered as possibly including some beds of the King Salmon group. 
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They may also include some volcanic rocks of both pre-Permian and post
Triassic ages. In other words, west of the most westerly outcrops of the King 
Salmon group all the fine-textured igneous rocks observed have been mapped 
as Stuhini, and some of them are probably intrusive necks, dykes, or stocks. 
Some of these, about which there is considerable doubt, are described later in a 
separate section of this report (page 27). 

King Salmon Group 

The King Salmon group is exposed in three anticlines in the central part of 
the map-area. Only the northeastern of these, along Shustahini and King 
Salmon Valleys, is sufficiently deeply truncated to afford a fairly complete sec
tion, but even in it the base is not exposed. The anticlines appear to plunge 
both southeast and northwest, ·and hence the King Salmon trata are probably 
covered by younger rocks in both directions. In a few places, as on ManviHe 
and Whitewater Mountains, the basial part of what has been mapped as Stuhini 
is better bedded than usual in that group, and more careful study may place 
these beds in the King Salmon group. 

In a general way, the stratigraphic succ·ession within the group seems to 
comprise several hundred feet of bas al, massive lavas, with local beds of coarse 
breccia conglomerates, overl·ain by some 2,500 feet of volcanic rocks, mainly 
tuffs and breccias, with an increasing proportion of normal sediments toward 
the top, and succeeded by 1,500 to 2,500 feet of argillite and quartzite, with 
much interbedded volcanic material, which in plaoes is largely restricted to 
bands .of mode:rate thickness. At the extreme t()p, in several localities, are lenses 
of light grey limestone, or the beds carry numerous nodules or masses of lime
stone; and so many pebbles of limestone occur in the basal conglomerate of the 
overlying Stuhini group as to suggest that the limestone member was once wide
spread, but was mainly removed by erosion before the Stuhini was laid down. 

An outstanding chara.cteristic of the King Salmon grouip, enabling it to be 
easily distinguished from the overlying Stuhini beds, is its well-marked banding. 
Though present throughout the group, it is especially marked in the upper sedi
mentary pa·rt. Black sedimentary bands alternate with grey or brown bands of 
tuff, Java, or breccia, whose reJ1ative bardness as compared with the sedimentary 
strata emphasizes the effect, for weathering and erosion have worn numerous 
draws and gullies on the softer beds. 

As a whole, the King Salmon group is more rapidly weathered by atmos
pheric agencies than the surrounding rocks, and hence occupies relatively lower 
positions. 

The lavas of the group, from the few thin sections examined, are mainly 
oligoclase andesites at the lower horizons, grading upward into albite andesites 
with an increased content of augite. At the upper hoTizons augite forms J.arge, 
black to bottle-green crystals -and fragments. These lavas have undergone 
considerable ·alteration to the usual secondary products. They are usuailly 
dark green, though in places light grey, brown, black, or mottled. Single flows 
up to 50 feet thick were commonly seen, and massive sections of much greater 
thickness may also have been single flows. Thick flows near the terminus of 
Lester Jones Glacier have pillows 1 to 3 feet in diameter; the glacier has gouged 
out the softer, dark grey cement between the green pillows and left them stand
ing out in relief. Some flows maintain their thickness for considerable distances, 
others pinch out quickly. · 

Both flow and explosive breccias are present, but only in moderate amount. 
Those that carry fragments with the l•arge augite crystals previously mentioned 
are very striking in appearance. In the upper member' of the group, foagments 
of argillite, quartzite, and limestone may accompany the lava fragments, and 
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the matrix may be almost entirely slaty °'1.' sandy. Such beds are really coarse 
conglomerates. Many of the boulders are well rounded and up to 1 foot in 
diameter. In the lower horizons of the group the breccias or conglomerates 
consist almost wholly of volcanic materials . 

The most abundant rocks, particuJ.arly at the lower horizons, are fine
grained, well-bedded tuffs. They are commonly dark green, though light greys 
are common, and browns, blacks, reds, ·and purples are ll!lso to be found. They 
are usually dense, hard, tough rocks, and the beds are mostly thin. 

In the upper part of the group, •as mentioned, normal elastic sediments pre
dominate. They include argillites, quartzites, and sandstones, with other beds 
gradational into tuffs and breccias. Most of the beds are dark grey to black, 
though some of the quartzites have lighter tints. At the uppermost horizons 
there are nodules and lenses of dark grey to light grey limestone. The argil
lites and limestones in pl•aces con.ta.in marine fossils. It is quite possible that 
these sedimentary beds are merely a local development, and that farther along 
the strike they may give place to 11avas, breccias, and tuffs. 

Both the individual sections exposed, and the total thidmess of the group, 
vary greaitly frnm place to place. Some of these differences may be due to 
in-egularities in the depositional surfaces ·created by the volcanic extrusions. 
Others are undoubtedly due to the proximity or otherwise of volcamic vents, 
near which great thicknesses of lavas and tuffs might be expected. Much of the 
difference is due, however, to erosion before the overlying Stuhini group was 
deposited. On J eanne Mountain, for example, the contact between the two 
groups was observed to cut across some 2,500 feet of the older strata; and the 
entire absence of the lower group at the lower contact of the Stuhini group 
in Ericksen Creek Valley suggests that at depth below Jeanne Mountain the 
whole of the King Salmon group has been eroded away. 

The King Salmon group has not anywhere been recognized in contact wi.ith 
the older PalIDOzoi'C rocks, but the metamorphiem of the latter has been so much 
greater than that of the King Salmon rocks that it may reasonably be con
cluded that the two are unconformable. 

Four coUections of rather poorly preserved fossils w€re made from the limbs 
of the northeastern anticline. They have been definitely identified as Tri·assic 
in ag€, and probably Upper Triassic. More carnful collecting will have to be 
done, however, before results of reial value are obtained. The fossils include 
ammonites and other marine forms, indicating that the area was largely covered 
by the sea, although volcanic peaks may have risen above the surface. 

Stuhini Group 

The Stuhini group is so called because it is well displayed along Stuhini 
River. Its distribution is indicated on the accompanying map. Unlike the 
King Salmon folds, the Stuhini folds have a general plunge to the southeast, 
so that the rocks underlie wide areas of the eastern part of the map-area but 
in the west appear as scattered outcrops that occupy the higher peaks and 
local synclines in the underlying Palreozoic rocks. 

In the eastern part of the map-area, the Stuhini group is well bounded by 
formations stratigraphically above and below it, so that its composition and 
succession can be determined with confidence, except that in places, perha·ps, 
some remnants of the underlying King Salmon group may have been ma·pped 
with it. In the western part of the map-area, where overlying beds were not 
found, no such confidence exists. It was necessary, in mapping, particularly 
in this raopid exploratory work, to consider as Stuhini any dark, relatively fine
grained igneous rock that was enc·ountered. Though probably most of them 
do belong to the Stuhini group, there can be no certainty of this, and in fact 
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some are almost certainly fine-grained intrusive rocks, and others may be 
lavas interbedded with the pre-Permian sediments. At the end of this section 
(1page 27) some of the more doubtful varieties are discussed. 

The base of the Stuhini group in many places, though not invariaibly, is 
a coarse conglomerate. Above this is a lower volcanic division, consisting of 
massive lav,as with tuffs almo,st indistinguishable from them in appearance, 
because the bedding is not apparent except under unusually favourable condi
tions. These lavas and tuffs are extraordinarily resistant to erosion, and form 
the peaks ·of many of the highest mountains of the map-area. Above them, in 
turn, is a thick succession of tuffs, breccias, greywackes, and conglomerates, 
with many lenses ·of limestone. A fourth division, at the top, includes argillites 
and sandstone, but its extent within the map-area is limited, and its thickness 
is only a few hundred feet. It may have been extensively removed by erosion. 

The basal conglomerate has been ,studied in several places. On Jeanne 
Mountain it is a thick band, containing mainly boulders of lava, a few of 
sedimentary rocks, and occasionally one with a coarse texture suggesting a 
plutonic origin. On Manville Mountain, though the conglomerate rests on 
Pal::eozoic rocks most of the boulders are lavas, and resemble those of the King 
Salmon group. On Tulsequah River above the Banker prospect the basal 
member is a breccia-conglomerate with fragments up to 6 inches in diameter of 
the underlying Palreozoic quartzites and other sedimentary rocks. On Mount 
Eaton the basal conglomerate has pebbles of the underlying limestone and 
other Pal::eozoic strata as well as rounded and angular volcanic detritus in a 
soft, sheared, calcareous matrix. Southwest of King Salmon Valley the con
glomerate is massive, and made up largely of rocks of the King Salmon group. 
The same is true at the base of the series on Shustahini Mountain. 

The lower volcanic division is made up largely of dark green andesites, 
though some are grey, black, brown, or purple. Oligoclase, less commonly 
andesine, is the usual feldspar, though a few rocks that carry albite were 
encountered. The proportion of feldspar is large, and that of the dark con
stituents relatively low. Phenocrysts or large fragments of feldspar up to 
t inch in length are abundant in all the rocks, and the groundmasses consist 
mainly of small feldspar laths. Phenocrysts of pyroxene are ,rare. In rare 
instances enough quartz may be present to warrant classifying the rock as a 
dacite. The presence of orthoclase was determined in only a few specimens. 
Chlorite is fairly abundant in the groundmass, and magnetite and pyrite are 
common accessories. Secondary minerals are common, particularly in the 
western part of the area where much of the rock has been altered to chlorite, 
epidote, zoisite, sericite, carbonates, and so on. Amygdules are rarely found in 
these lavas. 

Interbedded with the lavas are fine tuffs not readily distinguishable from 
the flows because of their very massive character and the difficulty of dis
tinguishing bedding except on unusually fresh, clean surfaces. Some coarse 
breccia, both flow and explosive, is present but not common. In the eastern 
part of the map-area, however, the proportion of tuffs and breccias is much 
greater than in the western part. 

In the eastern part of the area, as well, much ordinary sedimentary material 
is admixed with the tuffaceous, so that gradations exist from purely pyroclastic 
rocks to normal sediments. Thus it is not uncommon to find sandstone-like 
rocks composed of grains of lava in limy, sandy, or clayey matrices. In addition, 
some normal shales and sandstones are present, and some small lenses of light 
grey to dark grey limestone. Two of these, on Honakta Mountain, carry an 
abundance of fossi l corals. 

The lower volcanic division ranges in thickness from nil to about 3,000 feet, 
or possi,bly more in plac""· Whether these variations are due to original irregu-
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larities in deposition, to the existence of an unconformity between it and the 
overlying elastic part of the group, or possibly to both causes, is not yet known. 

The third division ·of the Stuhini group consists mainly of well-bedded 
elastic rocks-greywackes, conglomerates, and breccias-with some in terbedded 
tuffs and limestone lenses. It is best represented in the eastern part of the 
map-area, especially on Shustahini and Honakta Mountains and Mount Lester 
Jones. The two divisions, though fairly well defined in some sections are not 
well marked in others; and it is possible that some of the sedimentary materials 
described in the last paragraph but one may belong to the third division of 
the group. On Honakta Mountain the boundary between the two divisions 
follows approximately the course of Honakta Creek. East of Taku River all 
the rocks mapped arc considered to belong to the sedimentary division, though 
parts are as massive as the lower volcanic division. On Chuunk M·ountain 
coarse elastic r·ocks with intcrbedded limestones are a·bundant and are included 
with the edimentary division. Along King Salmon Valley, above a massive 
breccia and conglomerate section that is considered to rbelong to the lower 
volcanic section, are several thou and feet of bedded greywackes, tuffs, sand
stones, and argillites. 

West of Taku River the thickness of the sedimentary division probably 
exceeds 2,000 feet; east of the river it may range from 3,500 to 4,500 feet. 

The Stuhini group, as described in the section on the King Salmon group, 
lies with pronounced unconformity on that group. Its relations to the Paheozoic 
I'ocks are undoubtedly unconformable also, but owing to contortion and shearing 
along the contact the unconformity is not readily established by direct observa
tion. The Palmozoic rocks are, however, much more deformed than the Stuhini 
rocks. 

Three sets of joints cut the Stuhini r·ocks, one striking north and dipping 
steeply west, one slightly north of ea t and nearly vertical, and one nearly hori
zontal. On the river face of the spur of Mount Jeanne some strange forms 
resembling buildings 100 feet or more in height are due to breaka.ge along these 
joints, leaving great vertical fiat-topped columns. 

Fossils of Upper Triassic age have been collected from limestone beds on 
Honakta Mountain and from argillites nerur the mouth of Lester Jones Creek 
where it joins King Salmon Creek. 

Rocks Doubtfully Stuhini 

Mainly in the southwestern part of the map-area, various rocks that have 
been mapped as Stuhini are doubtfully members of thi group. Their compos·i
tions do not correspond to those of the known Stuhini rocks; many of them 
have textures more characteristic of intrusive bodies, and still others are more 
highly metamorphosed than known Stuhini types. 

On the mountain southwest of the terminus of Tulsequah Glacier a speci
men was taken of a dark green rock of medium grain. Under the microscope it 
proved to be nearly 58 per cent cordierite with uniform extinction over large areas. 
Included in it is a large amount of hornblende and l.e ser quantities of biotite, 
quartz, diopside, titanite, apatite, magnetite, etc. All the minerals are fresh. 

Rock much like this in appearance constitutes almost all the boulders of 
the high moraines along the southwest side of Tulsequah Glacier, other than 
those of Palffioz.oic or granitic rocks. The abundance of such material suggests 
that it is exten.Siively exposed north of Tulsequah Lake. 

At the head of Bacon Creek two general rock types are exposed. One com
prises green, grey, and white bands that may have been interbedded volicanic 
and sedimentary rocks, but ·are now metamorphosed to schists and gneisses. They 
may be part of the pre-Permian succession. A second rock was massive and 
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unsheared, and appeared quite fresh. In thin section it showed phenocrysts of 
acid andesine, in a matrix about 60 per cent plagiodase, 25 per cent hornblende, 
and 10 per cent biotite. The composition aind appearance suggest that it is a 
hypabyssal rock of post-Triassic age. 

In Wilms Creek Valley, neiar the southern end of the spur of Whitewater 
Mountain, there is a highly sheared, coarse-textured, dark green rock. It is 
composed largely of orthoclase, with quartz, muscovite, chlorite, calcite, and 
other minerals. It may be a sheared granite, but is unlike any other Coast 
-Range intrusive rock and is probably much older. 

Many other unusual rocks, some apparently intrusive, others definitely 
volcanic, were observed southwest of Tulsequah Valley, and to a lesser extent 
northeast of it. The area would repay more detailed examination. 

Honalcta Formation 
The Honakta formation is mainly a massive, fine-grained limestone, grey 

to dark brnwn on fresh surfaces, and weathering light grey to buff. It is cut 
by stringers of crystalline calcite. In places east of Taku River dark grey to 
red cherty bands eem to be present at or near the upper part of the formation. 
The limestone has ·a cleaner, purer appearance than the limest<me bands in the 
Stuhini group beneath. Locally karst topography is developed on it. 

Stratigraphically, the limestone appears between the Stuhini formation 
below and the Jurassic Takwahoni group above. Its contact with the Stuhini 
group wa not well exposed at any point where ·crossed, but the thickness of the 
group below the limestone varies considerably, and the limestone is in contact 
with various members of the group. Both features sugge t an unconformity, a 
suggestion strengthened by the thickness and purity of the lime~ tone, which 
indicates that an important change in conditions of depo·sition took place 
between Stuhini and Honakta times. 

The thickness of the Honakta formation varies greatly. Just west of Taku 
Rinr it ranges from 200 to 300 feet, but farther northwest it is more than 600 
feet thick, and east of Taku River the thickness may be as much as 1,000 feet. 
Between the Stuhini and T akwahoni groups in King Salmon Valley, however, 
no lime tone wa seen, though this may be due to the fact that for a width of 
1,000 feet along this contact there arc no exposures, so that the Honakta might 
be present there as a narrow band; but thi is not believed to be true, as the 
limestone was not seen on the hills to the southeast. Likewise, no limestone is 
present below the Jura ~ic of Zohini Valley. 

The overlying ,Jupassic conglomerates contain many boulders of limestone, 
and this, coupled with the wide variations in the thickness of the limestone, is 
believed to indicate that the Jurassic measures overlie the limestone with 
erosional unconformity. 

Fossils collected in one locality in the limestone were assigned to the 
Triassic. At another pl·ace to the northwest, many large bivalves up to 4 inche 
in length were noted . Otherwise no fossils of any value were observed. 

Correlation of the Triassic Groups 
To review, the Triassic rocks of Taku RiYer district consist of the Lower 

King Salmon volcanic rocks , the Upper King Salmon sediments, the Lower 
Stuhini volcanic rocks, the Upper Stuhini elastic rocks, with an upper section 
of finer ediments, and the Honakta limestone . 

In the Alaskan area (1, p. 131) •a division of volcanic rocks rests on the 
Permian, and hence may be equiva.lent to .the Lower King Salmon. Another 
division of volcanic rocks rests unconformably on Upper Triassic sediments. 
These, therefore, could correspond to the Lower Stuhi:ni and Upper King Salmor:i 
groups respectively. 
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In Stikine River district, though only t wo groups of Upper Triassic rocks 
were mapped, five divisions. were recognized. These were: (1) a basal series 
of ·argillites, quartzites, and tuffs in isolated masses in the ea~t; 1and a group of 
dominantly volcanic rocks (2), separated by an unconformity from an over
lying group of conglomerates and greywackes (3), overlain, in turn, by elastic 
sediments (4), and capped by limestones (5) . The correspondence between this 
section and that of Taku River district is remarkable. The lowest beds of the 
Stikine .area ·correspond to t.he Upper King Salmon, the next to the Lower 
Stuhini, the third with the Upper Stuhini, the fourth to the uppermost part of 
the Upper Stuhini, and the fifth to the Honakta. 

JURASSIC 

The J urass~c -and Lower Cretaceous rocks of the map-area comprise the 
T akwahoni group of elastic rocks with some limestones and volcanic rocks; the 
Sinwa fo~·ma;tion of, mainly, limestones; the Yonakina group, very like the 
Takwahoni; and the Inklin group composed mainly of volcanic rocks. The 
aggregate thickness of thi assemblage is great; the components display rapid 
variations in composition along the strike; the groups are separated from one 
another by important unconformities; and local unconformities are found within 
the groups. Though some fossils were found, both the fossil ·collections and the 
amount of study it was possible to devote to these rocks in the field were far 
from adequate. The present classification and subdivisi0n is, therefore, offered 
merely as a preliminary effort. More detailed examination, and particularly 
more careful collection of fossils, will be required before the succession can be 
cOTrectly determined. 

The lithography of many of the post-Triassic rocks is practically identical 
with that of the Triassic rncks, both in hand specimen -and even under the micro
scope. In seeking fm crit.eria by which they can be distinguished with c·ertainty 
only three were found. Granite pebbles, usually in abundance, are found in the 
post-Trias ic conglomerates, whereas they arc very rare in the Triassic con
glomerates. Grains of quartz derived both from the disintegration 0f granites 
and from the dacit.es extruded in post-Tria~ ic time are found, often in -abun
dance, in the post-Triassic elastic rocks, but are rare or absent in the Triaissic 
formations. Finally, fossil leaves or carbonized wood are common in the post
Trias.sic rocks, but were not seen in the Trias' ic beds. 

The conditions that prevailed during the Triassic period seem to have con
tinued during Jurassic and Lower Cretaceous t ime. The area toward the axis 
of the Coa t Mountains, to the southwest, was undergoing successive uplifts, 
accompanied by volcani m and possibly by the intrusion of batholiths, while 
the area to the northe-ast remained a site of deposition, and was possibly sink
ing. These conclu ions are indicated by the more numerous and greater uncon
formities to the southwest, which decrease in importance to the northeast; by 
the greater thickne8ses of conglomerate to the south west; and by the larger 
proportion of volcanic debris that those conglomerates contain. 

The northeastern part of the map-area seems 1:Jo have expBrienced some 
volcani·c activity at rather frequent intervals, but n0 major period of extrusion 
until Lower Cretaceous ( ?) time. The minor extrusions were, however, prob
ably merely the marginal phases of the greater extrusions to the southwest. 

As the map shows, the Jurassic and lower Cretaceous rocks are found on 
Niagara Mountain and Zohini Valley; on Tuskwa Mountain, where a small body 
is -completely surrounded by quartz monzonite, north of King Salmon Valley, 
and west of Tahi Creek on the flanks of Mount Dirome. The following table 
lists briefly the succession in ea10h of these sections, and the correlations used 
by the writer. 
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Fossils collected from several localities in the Takwahoni group northeast 
of King Salmon Creek have fixed its age fairly well as upper Lower Jurassic. 
Fossils determined as probably the same age were collected from the Zohini 
section, below the top of the conglomerate horizon, and others possibly of Lower 
Jurassic age from above the conglomerate. These determinations indicate a 
fairly good correlation between the rocks of Jiagara Mountain and those north 
of King Salmon Creek. 

Takwahoni Group 

The various local assemblages of rocks here included with the Takwahoni 
group differ somewhat in lithology, and that in Zohini Valley displays some 
uncon.formities, which, though possibly present elsewhere:, were not detected. 
It seems best, therefore, to describe these sections individually. 

Takwahoni-King Salmon Section. In this secticm the succession is most 
nearly complete. The basal member is extremely variable. Though generally 
a sandstone, shale or calcareous shale, it may pass within short distances along 
the strike into conglomerate or into rocks of volcanic origin. As all the rocks 
appear to have been laid down in the sea such rapid variations are puzzling. 
If the shore to the southwest was a mountain range the changes from fine- to 
coarse-grained sediments might be due to proximity to the mouths of rivers; 
and the changes to volcanic rocks to the proximity of a vent. 

Throughout the remainder of the succession the dominant rocks are argillites 
and sandy argillites with much sandstone. The argillites are thin-bedded, dark 
grey to brown rocks, and the sandstones are usually brown. Many of them 
are calcareous. Conglomerate is locally abundant as thick lenses. It carries 
well-rounded pebbles and boulders, mostly less than 6 inches in diameter, but 
a few up to 1 foot. The boulders include granitic types in abundance, volcanic 
rocks similar to those of the underlying Triassic groups, and others resembling 
the Jurassic lavas. The granitic boulders are mostly andesine granodiorite, 
though other types are also present. 

Besides these principal types, limestones and volcanic rocks are present in 
smaller quantity. The limestones are mostly impure, dark grey to black 
varieties, and are largely crystalline. The volcanic rocks are dacites, with 
much quartz. They include both tuffs and lavas, with tuffs probably in excess. 
Most of them are green, but some are grey and brown. Their feldspar ranges 
from oligoclase to andesine; ferromagnesian minerals are mostly hornblende 
and biotite, rarely pyroxene. 

No important unconformities were found within this section, but some of 
the thick beds of coarse conglomerate may mark in tervals of erosion. 

The thickness of the section appears to have a wide range. At the head 
of Takwahoni Valley, which was observed only from !.i. distance, it appears 
to be 750 feet or less. Four miles down the valley it may exceed 5,000 feet, and 
is probably about as great east of the Taku. The original thickness may have 
been much greater, as an unkno';rn amount was eroded before the next series 
was laid down. Probably this unconformity accounts for the variation in 
thickness from place to place. 

Good collections of marine fossils were made in eight localities. One from 
the upper half of the sechon just east of Taku River was dated as Upper Lias 
by F. H. McLearn of the Geological Survey. Others from lower in the section 
were dated Lower Jurassic. The fossils included leaves, carbonized wood, and 
thin lenses of coal from the basal horizons, and ammonites and brachiopods at 
higher stratigraphic levels. Though the fossils suggest that the whole succession 
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falls into the Lower Jurassic, it should be noted that there are considerable 
thicknesses of strata, with some conglomerate ·beds, both above the highest and 
below the lowest points where marine fossils were obtained . 

Tahi Valley Section. At the southeastern end of the Tahi Valley section 
the Takwahoni series is composed almost ent irely of massive, coarse conglomer
ate. It constitutes the base of the group at this point, lying with a gentle 
northwest dip on Stuhini and Honakta rocks that strike northwest and dip 
vertically. The conglomerate is composed of well-rounded boulders up to 6 
inches in diameter in a sandy or arkosic matrix. The boulders are mainly of 
granitic rocks, probably andesine granodiorite, with an abundance of volcanic 
types. 

Looking north to Mount Dirome it can be seen that the conglomeratic 
basal section has a thickness of some 500 feet and is overlain by brown 
weathering, bedded rocks with a itotal thickness, possibly, of more than 4,000 
feet. In the southeastern corner of the area a downfaulted block displays some 
of these overlying beds. They include ·brown and grey sandstones, in part 
calcareous, hard arkoses, argillites, and hard green and grey tuffs. Marine 
fossils were collected, but have not yielded any diagnostic information. 

Zohini Valley Section. In this section t he ror.ks classified as Takwahoni 
fa ll into at least three distinct divisions, as shown in the table, page 31. The 
general structure of this section is that of a syncline plunging east-southeast, 
with its central part overlain by a ·body of the Inklin group of rocks. The 
parts northeast and southwest of the Inklin group are termed the northeastern 
and southwestem limbs of the syncline, respectively. As previously mentioned, 
the Takwahoni strata in this section overlie the Trias ic rocks with marked 
unconformity. An angular discordance of 30 degrees and more is clearly 
visible for a distance of more than 2,000 feet. 

On the northeast limb of the syncline, the basal member of the series is 
100 to 200 feet of well-bedded and hard, black to dark grey argillite and slate, 
with a little quartzite. To the east this band pinches out. At the west end of 
the syncline at the foot of Mount J eanne, tJhe band is again missing, but higher 
on the sl'Ope a lens of it appears. Beyond t he bend in the contact it appears 
again and eems to thicken eastward, as ·on the two spurs jutting S'Outhward, 
and crossing Morepat Valley, t hick bands of similar sediments wer.e seen and 
a!'."e believed to be the same. If so, the band has a t.hickne t here of at least 
500 and possibly as much as 1,500 feet. On Mount Jeannie some sandstone, some 
pebbly rock, and some volcanic materials are interbedded with t he argillites. 
F1ossils collected at the base of the diff on Mount J eanne, and believed to have 
come from this band, were determined to be of later Lower Juras' ic age. 

Above t he argillite band is a thick conglomerate division that rests with 
slight unconformity on the argillite and in places truncates it completely to 
rest on Triassic rocks. On t he northeast limb of the yncline, toward the east 
end, the conglomerate constitutes almost all of the e:xiposed band of T akwahoni 
rocks, but toward the west end, ·where it is underlain by the argillite, most of 
it was eroded before the Inklin group was deposited on it, so that the t hickness 
there is Iess than 400 feet. At the west end of the syncline, nmth of Zohini 
Creek, the lowest bed of conglomerate is 500 feet or more in t hickness, above 
which lie some 1,500 feet of beds in which conglomerate is dominant. 

On the stmthwest limb of the syncline the lowest bed of conglomerate is 300 
to 400 feet thick. It is .,ucceeded by a lens of argiHite, and then by more con
glomerate. In some places conglomerate beds may be seen cutting across the 
bedding of finer sediments, and it is thought possible that such relations may 
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indicate minor unconformities within the group. If S'O, the parts of the group 
may differ quite widely in age. To the east, on this limb, the thickness of con
glomerates appears to be maintained or even inicreased. 

The ·conglomerates carry an abundance of well-rounded boulders up to 1 
foot in diameter. Unlike the conglomerates previously described, however, 
most of the boulders are the dacit ic volcanic rocks characteristic of the Jurassic. 
Granitic types, such as syenodiorite, o·ligocla;se granodiorite, and andesine grano
diorite, are also present, however, •and increase proportionately in the higher 
parts of the group. The conglomerate is bard and well cemented, so that 
boulders do not weather out readily. The matrix is greywacke in the lower 
parts, becoming arkosic in the higher beds; and it has a wnsiderable content of 
volcanic ash throughout. 

Above the conglomerates, at the west end of the syncline n()rth of Zohini 
Creek, appear bands of well-bedded argillites and quartzites, with a consider
able .amount of tuffs. They constitute the uppermost division of the Takwahoni 
group in this area, and may have a total thickness of about 1,000 feet. They 
are all fine-grained, dark grey to black rocks. They do not appear on the 
nartheast limb of the syncline, presumably because removed by erosion before 
the Inklin group was laid clown; but on the south west limb they appear to have 
a thickness of about 2,000 feet. Similar beds were found at the top of the 
Takwahoni series on Mount Headman. 

Fossils were found in one pl•ace only, in the rCYck of the uppermost division 
in Zohin:i Valley, but were merely dated a Jurassic. 

Tuskwa Mountain Section. The Takwahoni rocks of Tuskwa Mountain 
are surrounded .by quart:>; monzonite, and appear to be identical with those on 
the other side of Taku River. The basal division, 300 to 500 f€€t thick, con
sists of well-bedded, haird, dark grey argi1lites and quartzites. Resting on these, 
and clearly truncating the bedding, is the conglomerate division, which is similar 
to that on the other s.ide of the river. Unlike it, however, this conglomerate 
division is only about 500 feet thick. It is made up of conglomerates inter
banded with some argillite, quartzite, arkose, and probably some tuff. The 
uppermost division consists of well-bedded, dark grey .argillites and quartzites, 
with some interbedded tuff and some small-pebble conglomerate. These rocks 
ar.e m1ich ·contorted, but appear to be several hundred feet in thickness. 

If these rocks are the equivalent of the uppernnost division on the east side 
of the river , as the writer is inclined to believe, then the thinness of the under
lying conglomerate division suggests a possible unconformity between it and 
the uppermost divi ion . -

General Considerah'ons . It may be noted: (1) that the conglomerates of 
the southern areas of Takwahoni group are both thicker and ooarser than in 
the ·areas farther north; (2) that their content of J umssic volcanic rocks is 
larger than farther north; and (3) that local uneonformities seem present, but 
are absent farther north, or at least were not recognized there. As previously 
mentiom~d , these facts suggest that farther to the southwest uplift was oocurring 
intermittently ·accompanied by vigornus erosi1on and by vollcanic extrusions. 

Sinwa Formation 

The Sinwa formation is, in the main, a fairly pure limestone of a ·OOr'k 
brown colour, weathering light grey (See Plate VI) . The basal beds were seen 
only in one place, at the creek that crosses the base on Sinwa Mountain. 
There a massive, brown sandstone is overlain by 1 foot of fin e-grained, brown 
sandstone with several interbeds of coal and chert up to t inch thick. The 
latter is overlain by 3 or 4 feet of partly silicified, maissive limestone, which 
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carries much carbon. The limestone above, for 10 feet, is massive and contains 
some carbon. All these basal beds are considered to belong to the Sinwa 
formation . Their relation to the Takwahoni beds was hidden. 

The overlying lime:stones, which constitute the bulk of the formation, are 
as a whole well bedded, though some of the beds are thick. The rock carries 
some bitumen. In a few places lenses of brown weathering sediments appear 
to be included, but these "IYere seen only from a distance and their true relations 
are uncertain. Poorly preserved fossils were noted in a number of places, 
and two collections, mainly brachiopods, were made, but proved to be of no 
value in fixing the age. 

The band as mapped is 1-! to 2-'.> miles n·ide and about 13 miles long. It is 
known, hon·ever, to extend across Tahi Valley to Mount Haney, a distance 
of more than 6 miles, and can be seen to extend at least 5 miles eastward 
beyond the area mapped, on a bearing of east 28 degrees south, so that its 
known length is about 25 miles. 

The formation has a thickness of about 2,500 feet at Taku Valley, and 
may be greater elsewhere. The apparent narrowness of the band at Taku River 
is due to a steepening of the dip, and to the fact that there is less relief. Much 
of the widening on inwa Mountain is due to the northeast dip. The limestone 
is more resistant to erosion than the overlying or underlying rocks, so that 
streams tend to shift down the dip on the upper surface. 

On Simva Mountain (See Plate VI) t he underlying Takwahoni rocks appear 
to be deformed by minor folds, n·hich seem to be truncated by the Sinwa 
formation. Hon·evcr, as mentioned , no actual contact was seen. At its upper 
contact, the Simm formation seems to grade into the overlying Yonakina 
group through the appearance of elastic sediments that are interbedded with 
the limestones, and rapidly increase in proportion to them. 

Y onakina Group 

Knowledge of the Yonakina group is mainly based on a section across t he 
east end of Yonakina Mountain. H ence, it is not known whether th e subdivision 
about to be described is widespread or local. On that rnountain, however, the 
group appears t-0 fall defini tely in to three divisions. The lowest of these 
consists largely of sediments with much limestone; in the middle division 
volcanic rocks are dominant ; and the uppermost division, again, comprises 
mainly sediments with important amounts of conglomerate. 

About 2 miles west of T aku River the basal division of the group extends 
from Sinwa Creek to the top of the first knob on Y.onakina Mountain. The 
rocks are mainly argi lli tes, many of which are sandy, limy, or tuffaceous. Some 
sandstone is present, but is usually argillaceous and there are several bands of 
limestone 5 to 20 feet thick. Some of t he limestone is light brown and weathers 
grey, other parts are black; much of it is sandy or clayey. Some chert is also 
present. 

Near Taku River volcanic rocks outcrop just rubove the Sinwa limestone, 
and other bands of volcanic rocks are interbedded with the argillites and lime
stones high er up. These strike more northerly than the Sinwa-Yonakina 
contact, and seem to disappear less than 2,000 feet from th e river. 

East of Taku River, likewise, volcanic rocks are interbeddecl with argil
lites, sandstones, and limestones directly above the s:nwa limestone. One 
broad ·band of limestone can be seen, on a cliff face on Shana Mountain, to 
pinch out in a long point. The volcanic rocks include both flows and tuffs, 
and are mainly dark green. Their relative amount is small. One specimen 
examined proved to be andesite, with a few small phenocrysts of albite-oligo
clase. It is thus less siliceous than most of the Jurassic flows. 
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The middle division of the group is fairly well displayed on the knobs at 
the east end of Yonakina Mountain. It is composed dominantly of volcanic 
rocks of dacitic composition with large phenocrysts or fragments of quartz 
and oligoclase (An 5 ). They are dark grey to green, fine-grained rocks. Both 
lavas and tuft's are present. Some breccias, containing fragments of limestone 
as well as lava, were also seen. This feature may indicate that the volcanic 
vent was not far away, and if so th is volcanic division may be a purely loc·al 
development. 

The sediments of the middle division, which are present in subordinate 
amount, are much the same as those in the lowest division. 

The upper division of the group consists mainly of argillite, well bedded 
and dark grey to black, with subordinate amounts of sandstone and volcanic 
rocks. Well down in the division, however, and possibly basal to it, is a coarse 
conglomerate with boulders up to 6 inches in diameter. The boulders are of 
granitic rocks, like those in the Takwahoni conglomerates but more weathered, 
volcanic rocks, and limestones simi lar to those of the Sinwa formation. Near 
the top of the division is another and possibly slightly coarser conglomerate, as 
a few boulders up to 2 feet in diameter were observed. This conglomerate 
fo rms two or more thick beds. Its boulders include granitic rocks, like those 
of the lower conglomerate, but fresher . Others are of argillites and volcanic 
rocks, and of limestone that may have been derived from both the Sinwa and 
Honakta formations. 

Few volcanic rocks appear in the uppermost division, and they occur at 
considerable intervals. They are dacites, with large phenocrysts of quartz 
and oligoclase (An10 ) . No beds of true limestone were seen, but some of the 
rocks are calcareous. 

General Considerations. The fine-grained , argillit ic sediments of the two 
lower divisions of the Yonakina group indicate more thorough weathering at the 
sources of the sediments than in Takwahoni or Triassic times. Stable conditions, 
with deep weathering and not very active erosion, are thus indicated during 
their period of deposition. The appearance of the lower conglomerate of the 
upper division must indicate uplift to the sout hwest, with more rapid erosion, 
and the well-weathered nature of its granite boulders supports the previous 
contention that the preceding time was one of quiet, deep weathering. The 
appearance of possible Sinwa limestones among the boulders suggests that the 
uplift brought this formation under erosion, and perhaps even parts of the lower 
divi ions of the Yonakina group. 

The character of the upper conglomerate indicates ·still further uplift to 
the southwest. The very large boulders must have been moved by rapid 
mountain streams, and the comparative freshness of the granite boulders shows 
that the weathered materials were now completely removed, and that erosion 
was very active. The abundance of limestone and argillite detritus also points 
to rapid erosion of the Sirnva formation, and probably of the lower parts of the 
Yonakina group. The lower conglomerate, therefore, appears to mark the 
presence of an unconformity or disconformity, the upper conglomerate probably 
of anothe·r. 

The th ickness of the three divisions of the Yonakina group, in the section 
examined, is estimated at about 5,500 feet for the lowest, 4,500 feet for the 
middle, and 3,000 feet for the upper division. 
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LOWER CRE~ACEOUS (?) 

Inklin Gr()Up 

The Inklin group is found in the northeastern corner of the map-area, and 
.in a much smaller area in Zohini Valley. The former area has been studied 
Qnly by traverses extending some 2 miles or so from Nakina and. Inklin Valleys, 
so that it is imperfectly known. The contact of the group with the Yonakina 
has not been studied anywhere, and is established entirely on a lithological basis, 
the change from rocks almost exclusively sedimentary to oth,ers dominantly 
volcanic. The position of the indicated cnntact west of Nakina River is very 
uncertain. 

In the northoostern area the Inklin group has been broken into two divi
sions, a lower, ,about 8,000 feet thick, consisting mainly of volcanic rocks, and 
an upper, about 10,000 feet thick, in which volcanic and sedimentary types are 
about equal in amount. No break between the two diYisions wa found. 

The base of the lower division, where studied, comprises about 1,000 feet 
()f tuffs and lavas, with little m no elastic sediment. On these lie some 3,000 
feet of stPata mainly volcanic in origin, but 1containing some conglomerate, grey
wacke, and a little argiUite and lime tone. Then follows a band nearly 1,500 
foet thick, with considerable conglomerate, especially cat the base, and the 
remainder mainly sandstone and argillite. The remaining 2,500 feet comprise, 
first a band mainly of volcanic rocks, then one largely sedimentary, and finally 
another band in which volcanic types are dominant. The lower division thus 
appears to begin with an out break of intense volcanism, which was renewed 
at intervals separated by long periods of comparative quiet and sedimentation. 

The ba: al part of the upper division is about 2,000 feet thick, and consists 
mainly of sedimentary rocks. Argillites and sandstones with some limestones 
are followed by a thick band of limestone, and then by more elastic rocks, 
including much conglomerate. The succeeding 6,000 feet comprise interbedded 
tuffs, argillites, greywackes, and ·conglomerates. Structural conditions to the 
nmth suggest that above these there may be as much as 2,000 feet more of 
similar beds. 

The ,conglomerates of the group carry boulders up to 6 or 8 inches in dia
meter. Boulders of granitic materials and limestone 1are abundant. Conglom
erates near the base of the upper division were seen to carry some boulders of 
quartz diorite, a type not previously noted. The upper ,conglomerates also 
carry many fragments of massive volcanic rocks. Thus the materials of the 
conglomerates were derived from many horizons and widely distributed points. 
They suggest that disturbed conditions prevailed over wide areas, and probably 
that successive uplifts occurred to the southwest. 

The volcanic rocks are all daci tic in composition. Quartz is abundant, 
feldspar ranges in ,composition from albite to oligoclase, and diopside or horn
blende is usually present in large grains. Fine-grained, bedded tuffs p1«edom
inate, but 1coarser types with sandy or breccia textures ,are 'also fairly common. 
Limestone fragments or nodules are abundant in some of the latter types. 
Colours are mostly green, but some arc grey. 

Limestones are most abundant above the base of th e upper division. They 
range fr·om fairly light grey to black, and many are argillaceous. One band 
about 200 feet wide was noted. No fossi ls were found in them. 

In the Zohini section all t he rocks are volcanic. At the base are 800 to 
1,500 feet of well-bedded volcanic rocks, on which rest some 1,300 feet of mas
sive types. Both the considerable range in the thickness of the lower division, 
and the fact that the bedding of t he upper part appears, in places, oblique to 
that of the lower, support the conclusion that a vent was probably nearby , or 
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else tJhat the two divisions are separated by an unconformity. T he group 
definitely overlies the Takwahoni rocks with marked unconformity, though actual 
discordances of attitude, where obseTved, are slight. 

The lower <livision of the Zohini section is composed predominantly of 
tuffs, the upper division probably largely lavas. All the rocks are the d.acit ic 
types previously described, though one contained enough orthoclase to warrant 
its classification as a rhyodacite. 

o fossils were foun d in the Inklin group, ·and tlhose obtained from the 
underlying Jurassic (?) strata were in general so unsatisfactory as to make 
reliable correlation with other districts impossible. Correlation on a basis of 
li thology alone is even more impracticable, by reason of the rapid variations 
along strike, even wi thin the map-area. 

UPPER CRETACEOUS (?)1 

On the t'Ops of Mount Dirome and Mount I-faney there were observed from 
a distance gently dipping beds that truncate the underlying JuraS1Sic and Lower 
Cretaceous ( ?) rocks with marked unconformity. Whereas the pre-l pper 
Cretaceous formations are everywhere considerably folded, and even vertical 
dips not uncommon, these rocks have d.ips that rarely exceed 30 degrees. Other 
peaks to the north and northeast of ]\fount Haney appear to be capped by 
similar relat ively flat beds. The relations here to those in Stikine River district, 
where gently folded Upper Cretaceous rocks rest on m0ire highly <leformed older 
beds, are so similar as to suggest that these slightly deformed beds .are probably 
also of Upper Cretaceous age. 

On Mount Dirome, about 100 feet below the southern knob, nearly hori
zontal, light grey beds suggest the sandstone or well -washed conglomerate of 
the Stikine Upper Cretaceous. Above these are massiive, dark brownish grey 
r ()lcks that may be conglomerate or, less probably, lavas. T he total thickness 
is about 1,000 feet. 

On Mount Haney are several clearly defined m31ssive hands of dark brown 
rock that thin gradually and are a lmost certainly lava flows. Between them 
are lighter ·coloured bands that may be sandstone, tuff, or conglomerate. Ang
ling across the series are dark brown bands that a re undoub tedly dykes. In 
the upper part of the series the beds are thinner, and the dark brown bands 
more numerous. The entire section is 1,500 to 2,000 feet thick. On the westerly 
peak, the top 500 feet or so is more massive and resembles the rock on Mount 
Dirome. ' Thus t he lower beds on Mount H aney may be absent on Mount 
Dirome. 

Thes·e relations, coupled with those observed in the Stikine River area, 
indicate that important deformation occurred at the dose of Lower Cretaceous 
(?) time, and was followed by long-continued erosion and approximate pene
planation. In Upper Creta1coous time there must have been further upwarp 
of t he Coast Mountains area, the resulting active erosion giving rise to the 
Upper Cretaceous sediments along the northeast fl ank. Obviou ly, too, the 
upwarp was accompanied by volcanism. 

CENOZOIC 

QUATERNARY GL ACIATION 

In northern British Columbia, a glacial epoch was presumably initiated 
with a•lpine glaciation , such as exisi:lS at present, and proceeded, as ice accum
ulated, to what may be termed ·an intense alpine stage, then to the mountain 

1 Not shown on accompanying map. 



39 

ice-sheet stage, and finally to a continental ice-sheet stage. At the close of 
the epoch, when the ice began to wa>Ste away, these stages would be repeated 
but in reverse order. If more than one glacial epoch occurred, all the stages 
would be repeated. 

During the alpine stage, as at present, glaciers are largely confined to the 
valleys, and their movement follows the direction of the drainage, ·down the 
valleys. Im the intense alpine stage, after much more ice has accumulated, all 
the valleys are completely blocked by ice, and movement is outward from some 
moire or le s central divide. In some places, therefore, 1as in upper Taku Valley, 
movement in this stage would be in the opposiite direction to what it was in the 
alpine stage. In the mountain ice-sheet stage the Coast and Cassiar Mountiains 
were completely covered by ice-sheets that moved away from the axis of each, 
in northeast and 1southwest directions. In the .continental i1ce-sheet stage 
northern British Columbia was completely covered with ice, and from its centre 
in the high area between the Stikine, Taku, Yukon, and Liard drainage systems 
movement was outward in all directions, though controlled to some extent by 
the underlying topography. This simplest type of sequence may have been 
complicated in many ways, as for inst•ance by repeated alternations of two or 
more stages. 

In the continental ice-s•heet stage, ice must hav.e moved westward across 
Taku area to the Pacific. No good evidence of such movement was found, how
ever, as was the case in the Stikine River area, although the mountains appear 
to have been completely 1submerged by ice a.s far up as observations were made, 
about 7,000 feet, and some topographic features suggest a westward movement. 
Such movement was probably not great, ho.wever, partly because Taku River 
district is relatively near the great outlet to the north, over the Teslin-Atlin 
Plateau, and partly because such a movement ·would be opposed, except in max
imum stages, by the normal tendency to movement away from the axis of the 
Ooast Mountains, which is neair the coast. 

In the mountain ice-sheet stage, movement in Taku River district would be 
northeastward, away from th e main axis ·of the CCYa t Mountains. Evidence 
of such movement is conclusive. The topographic forms of many higher moun
tains in the northeastern part of the range trongly suggest that they have been 
completely overriden by ice- beets moving northeast. High on the mountains 
in the northeastern part of the area there are nurner·ous boulders, up to 10 feet 
in diameter, of rocks found only in the central part of these mountains, boulders 
that mu t have been earried there by a nort1lrnastward-moving sheet of ice thick 
enough to cover the intervening mountains. 

Certa;in features such as the size and character of Nakina VaHey ·and of 
other valleys beyond the limits of the map-area imply that they were carved 
by northeastward moving ice. As the glaciers of the nem stage are not believed 
to have extended much beyond the Inklin-Nakin1a junction, it seems best to 
relate these features to the mountain ice-sheet stage. 

During intense alpine stages all the valley of the Coast Mountains were 
completely blocked by ice, and movement in them was outward from some 
more o·r less central divide. On Tlaku River, the divide is supposed to have 
been between Red Cap Creek and Tulsequah River, though it may have shifted 
back and forth in this section. The peculiar form of this part of Taku Valley 
is believed due to this relation. 

From this central divide, whetber correctly located by the writer or not, 
ice must have flowed itp T·aku Val·ley t.o a point where the glaciers disappeared 
by wastage. That it did so is indicated by abundant evidence. Not only 
is there much drift from the Coast Mountains in the upper part of the valley, 
but V'arious topographic details around the confluence of Nakina and Inklin 
Rivers so indicate. The valley of the Inklin, for some 3 miles from its mouth, 
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has a typical U-shape and is much wider than above. As no glacier flowed 
down Inklin Valley, these topographic features must have been formed by ice 
pushing up from the main Taku Valley. Further, the northeast walls of both 
N akin a and Inklin Valleys, in this neighbourhood, are very steep and smooth 
as compared with the oppo ite sides; and the valley spurs of tributaries entering 
these streams are deeply eroded and well rounded on the upstream side, much 
les.s so on the downstream side. Such features, the writer contends, could have 
been formed only by glacier.s moving up the valleys. 

It is interesting to note that at least one eAOample of such movement can 
still be seen. Some 50 miles south east of the map-are;a Sawyer Glacier bifur
oates, part moving out to Tracey Arm while part moves up the vaHey to enter 
the valley of the south branch of Whiting River. 

The wide flat at the mouth of King Salmon Creek was probably formed, in 
the writer'.s opinion, by the effort of Taku Valley glacier to br-anch here and 
push up King Salmon Va.tley. Once formed, this flat and th.ait in Taku Valley 
just north of it would permit a glacier coming up Taku Valley to spread out, 
with consequent loss of forward motion. The writer believes that during many 
periods of adviance the ice may not have gone forther up the valley than this 
flat; and that the decreased width of Taku Valley above the wide fiat area is 
thus explained. 

The blocking of Taku Valley by a glacier would pond the drainage above, 
forming [,akes; and though it is possible that channels beneath the ice may have 
been formed at intervals and have permitted the water to escape, at other times 
there appears to have been flooding extensive enough to force the water to escape 
through the large valleys that trend northwest into tJhe Yukon. The great 
development of terraces in Taku and Nakina Valleys above King Salmon Creek 
is atJtributed to such ponding. 

That valley glaciers, even at times of most intense gla6ation, did not 
extend up Nakina Valley beyond the mouth of Sloko River, is indicated by the 
observations of C. W. Hayes (8). He found the upper valleys of the Nakina 
filled with drift containing numerous boulders of a peculiar granite containing 
large porphyritic crystals of black hornblende. The source of this rock, he 
found, was in a range of hills about halfway between the head of navigation 
on the Nakina and Teslin Valley. Ice movement in this district must, therefore, 
have been nmthwest, and it is probable that there may have been some over
flow int·o upper Nakinia Valley. 

The alpine stage of glaciation is represented by present ·conditions, in which 
ice-fields occupy the high er parts of the higher mnges, and glacier from them 
flow down the valleys, following for the most part the direction of no.rmal 
drainage. 

QUATERNARY DEPOSITS 

All Quaternary deposits of the map-area are uncon olidated. They include 
materials of marine, glacial, fluvial , lacustrine, and volcanic origin, together 
with talus and landslide deposits. The greatest deposits are those filling the 
valleys of the main rivers. 

At the clo e of the Glacii>J period the land surface stood several hundred 
feet lower than at present , relative to sea-level, as indicated by the presence 
of beds containing marine shells beneath the present end of Tulsequah Glacier. 
The sea must then have extended up Taku Valley to or above the confluence 
of N akina and Inklin Rivers : and the lon·er ends of the Tulsequah and other 
large tributary valleys would be n·ell below sea-level. In these estuaries the 
rivers must have at once begun building deltas, so that the bottoms of all these 
streams are undoubtedly filled with marine delta deposits. As the land rose 
and brought the surfaces of the deltas above water, the rivers probably removed 
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1:>ome of the accumulated deltaic material and laid down fl uviatile deposits, 
mainly sands and gravels, upon the parts left. Delta building, of comse, 
continued in th e parts below sea-level, and is still rapidly going on in T aku 
Inlet. 

Th ese processes were interrupted at least once, po::;si:bly more than once, 
by advances of the valley glaciers. These glaciers seem to have overridden 
the frozen deposits below wi thout greatly eroding them, and formed their own 
moraine , so that some morainal material is undoubtedly interbeddecl with 
t he marine and fluv iatile beds. 

Lakes formed in places. Some of them, such as Tulsequah Lake, resulted 
from the ponding of water behind glaciers, others, like the lake in front of 
Twin Glacier, at the head of Taku Inlet , were formed by the extension of the 
delta in such a way as to impound a body of water. Still another type seems 
to be now in process of formation at the mouth of Shazah Creek, where the 
Tulscquah is aggrading its bed so rapidly as to clam the creek at its mouth. In 
all such lakes deposits have formed or arc forming. 

The writer estimates that the rock ba e of Taku Valley is at least 200 feet 
below the present surface at Inklin , and a t least 600 feet near the mouth of the 
river. As the valley is \Yidc, the amounts of unconsolidated materials it mu t 
contain are very large. 

Marine D eposits. No deposits definitely determinable as marine have 
been observed within the map-area, but in 1930, below the foot of Tulsequah 
Glacier, piles of mud and sand containing marine fossils were found. It was 
conclud ed that these materials had been carried out from beneath the glacier, 
as frozen lumps. by the flood of 1929 . The conrlusion was confirmed when it 
1.Vas found that the fl ood of 1932 had brought out lumps of similar material, still 
frozen. In 1932 the depth to which the frozen gravels and muds were cut into 
by the flood was measured, and clc terminccl to be 15 to 20 feet. Presumably, 
th erefore, the marine deposits lie within this distance belo\\· the present under 
surface of the glacier. The material containing the marine fossi ls is mud and 
fine sand, such as could be form ed in a della drposit. It differs sharply from 
the coarse san ds and gravels la id down above it by the river. 

The fossi ls collected from the muds were referred to C. H. Crickmay, who 
identified them as follo1Ys : 

FORAMINIFERA 

Polyslomella umbilicalula Wi!Jiamson 

PELECYPODA 

L eda Jossa var. sculpla Dall 
Yoldia lhraciaeformis Storer 
l.1 acoma calcarea Gme!in 

Crickmay further states, "This assemblage is, of course, strictly marine, 
and of cold water aspect, i. e. , Aleutian. T he foraminifer is a living North 
Atlantic species. The pelecypods are common today on the southern Alaskan 
coast, which is roughly the centre of thei'f geographic range. The fauna is, no 
doubt, fairly recent.' ' 

Certa in other deposits of the area may be marine. They include terraces 
of fairly fine-grained materials that lie 450 to 500 feet above sea-level, to the 
northwcst of Tulsequah. Th ey appear to be well bedded and to dip clown Taku 
River , as delta beds formed in that valley would do . Somewhat similar benches 
were seen in T ulsequah Valley between 300 and 600 feet above sea-level. Below 
Wright Glacier in Alaska there are bench es 100 to 300 feet abeve sea-level, 
which may be marine beaches. 
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Fluvial Deposits. Fluvial deposits are forming in the valleys of the main 
rivers. Streams from beneath the glaciers carry out great loads, most of which 
are dropped as soon as the streams have a chance to spread out. In many 
places such deposits are built up many feet above the foot of the glacier. 
Tributaries, on account of their steep gradients, carry don·n great amount:3 of 
debris, which are dumped as alluYial fans in the main valleys. That these 
processes are actually resulting in a general aggradation of the beds of the main 
streams is evident in many places. Above Yellow Bluff, for instance, river level 
during much of the summer is now well above flats clothed with fairly old 
trees. These have been killed, and accumulation of sand and si lt around them 
is proceeding fairly rapidly. That similar processes have been active for some 
time is evident wherever new channels are cut in the river flats. There it can 
be seen that layers of vegetation are interbedded with the sands and gravels. 

Lake D eposits. Although no large deposits of lacustrine origin have been 
r-ecognized within the map-area, several small ones were found. On Nakina 
River 1ake olays are exposed for long distances, below ·considerable thicknesses 
of gravel. On King Salmon Creek, 800 feet above the limestone bluff, 8 to 10 
feet of bedded clay with no pebbles was noted. The extensive terraces along 
the upper valleys to the northeast, and fine materials over wide areas higher 
up, undoubtedly were formed in lakes. It is believed that at times very large 
lakes existed in front of the ice barrier to the southwest, and had their outlet 
to the north into tJhe drainage basin of the Yukon. 

Glacial Deposits . Glacial drift is found in all sections of the map-m·ea, in 
varying thicknesses. Moraines occur ·along the walls and less commonly in the 
bases of practically all v·alleys. Extensive terraces along the Upper Taku and 
its tributaries were formed by the last in tense alpine tage. D eposits of the 
mountain ice-sheet stage are widely scattered over the mountainous area in 
the northeast. 

Present-day valley glaciers were observed merely to ride over the frozen 
unconsolidated materials below as if they were solid rock, without either build
ing up or eroding their beds to any great extent. Their main deposits are, there
fore, their t erminal moraines and outwrash plains. 

Talus and Landslide Deposits. These are of considerable size in Taku 
River area, on account of the many steep slopes. Along the main valleys, in 
places, talus extends up the slopes for more than 2,500 feet. M1any talus heaps 
must have thicknesses of several hundred feet. Similarly, there are large deposits 
due to landslides and snowslides. 

Tufa. On the southwest side of King Sailmon Valley, at the base of the 
mountain west of King Salmon 1fountain, there are thick and extensive beds 
of calcareous tufa. They haYe been formed by a large number of springs, and 
extend for some distance along the mountain side. Moss grows upon the tuf.a 
and is encrus·ted by it. 

INTRUSIVE ROCKS 

In Stikine district the batholithic rocks of tJhe Coast Mountains were found 
to include some nine more or less distinct types ranging in age from early 
Triassic to late Lower Cretaceous or early Upper Cretaceous, and in composi
tion from cLiorite to quartz monwnite. In Taku district the intrusive bodies 
are much fewer, and none -0f Triassic age was recognized. However, boulders 
of intrusive rocks similar in composition to those of the Triassic intrusion of 
Stikine district are numerous in the various JUTassic oonglome1,ates; hence it is 
possible either that such intrusions once existed in Taku River district but have 
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now been completely removed by erosion, or that they formerly were present 
on the Alaskan side of the International BouDJdary, and have been destroyed 
by the intrusion .of younger batholiths. The intrusive rocks appearing actually 
within Taku map-area are biotite-oligoclase-andesine granodimite and horn
blend·e-andesine granodiorite along the main axis of the Coast Mountains, masses 
of quartz monzonite that lie northeast of that axis, and a small body of bi·otite
andesine granodiorite and a small mass of diorite, both on Mount Lester Jones. 
Besides these, there are dykes of g:ranodiorite and feldspar porphyry. 

GRANITIC BOULDERS IN JURASSIC CONGLOMERATES 

In the conglomerates of the Takwahoni group granitic boulders are abun
dant, and a:s no such boulders are present in the Triassic conglomerates it seems 
reasonable to oonclude that they originate from batiholiths just unroofed. Their 
likeness to Tri•assic batholithic rocks in the Stikine River area strongly sug
gests a Triassic age for them al•so. 

Three rock types have been found, which may be termed oligodase 
syenodiorite, o1igodase granodiorite, and andesine granodiiorite. However, a 
rather wide variation in composition exists within each group, so that the separ
ation is perhaps somewhat arbitrary, and a different classification of many 
specimens might be made. 

All the specimens of oligoclase syenodiorite were gathered from the Takwa
honi conglomerates of Zohini Valley. They are light grey to chalky in colour, 
medium textured, and fairly uniformly peppered with dark constituents. In 
most of them oligoclase (An13 ) is the most abundant mineral, with much 
potash feldspar ranging up to 40 per cent in some specimens. No quartz is 
present, and dark minerals are chiefly hornblende, up to 10 per cent, with some 
pyroxene, biotite, and apatite. Considerable alteration to secondary minerals 
has taken place. No rock much resembling this was found in the Stikine areas. 

Boulders of oligoclase granodiorite are widely distributed throughout all 
the conglomerates of the gr·oup, and probably in some younger ones. The rock 
ranges in grain from medium to very coarse. Acid plagioclase (An1 5 ) forms 
44 to 67 per ·cent; orthoclase 7 to 36 per cent, with an average of 15 to 18 per 
cent; quartz 9 to 20 per cent, though a single specimen hawed 42 per cent; 
hornblende 2 to 12 per cent; altered biotite up to 4 per cent; and titanite and 
apatite are the common accessory minerals. 

This rock is very similar in composition to the older oligoclase granodiorite 
of the Stikine River area. I ts average composition is: oligoclase, 62 per cent; 
orthoclase, 11 per cent; quartz, 17 per cent; hm:nblende, 8 per ·cent; and biotite, 
2 per cent. 

Boulders of andesine granodiorite are also widely distributed in the con
glomerates. The grain is coarser than in the two preceding groups, and the 
rock on the whole is remarkably fresh. In it plagioclase (An32 ) ranges from 
33 to 55 per cent; orthoclase, 7 to 43 per cent, averaging 27 per cent; quartz 8 
to 28 per cent, averaging near the higher figure; biotite, rare to 7 per cent and 
averaging 2 per cent; and titanite, augite, magnetite, and apatite occur in minor 
quantities. 

The writer suggests a correlation of this · rock with the older hornblende
andesine granodiorite of the Stikine River area. Its average composition is: 
andesine, 60 per cent; orthocl ase, 13 per cent; quartz, 17 per cent; hornblende, 
8 per cent; and biotite, 2 per cent. 

Boulders of the oligoclase and •andesine g:ranodiorites ar.e also present in the 
Yonakina conglomerates. 

2443-4 
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GRANODIORITES INFERRED FROM MORAINIC DEBRIS 

On Tulsequah and Bacon Glaciers there are fragments of schist with grey 
phenocrysts up to 11 inches in diameter, and apparently rounded by the 
shearing. This rock bears a marked resemblance to schists west of Chutine 
Lake, in Stikinc River area, which are believed to be highly sheared varieties 
of the older hornblende granodiorite, of Triassic age. Further, the moraines 
contain unsheared blocks very similar to the unsheared parts of the Chutine 
Lake rocks. They are medium grained, with fairly large, grey to purple, 
phenocryst- like masses of orthoclase. Possibly, therefore, one or more masses 
of the older hornblende granodiori te arc present in the upper Tulsequah drainage 
basin. 

On Tulsequah Glacier there are also blocks of diorite and quartz diorite, 
some of which contain inclusions in all stages of assimilation. They bear some 
likeness to the quartz diorite of Stikine River area. 

HORNBLENDE- ANDESINE GRANODIORITE 

Hornblende-andesine granodiorite is believed to form two masses, one east 
and south of Tul equah Lake, the other on Mount Strong and extending north 
to the head of Bacon Creek. However, these bodies have been incompletely 
stud ied, owing to difficult ies of access, and it is, therefore, not improba·ble that 
other types may be represented in these areas. The presence, in moraines, of 
boulders of other types, as mentioned later, suggests that somewhere in this 
axial area such types must outcrop. 

The hornblende-andesine granodiori te is a medium grey, massive rock of 
medium grain, with hornblende phenocrysts up to 1 inch in length. The grain 
is usually main tained nearly to contacts n·ith older rocks, where a chilled edge, 
generally less than 2 feet wide, is found. The composition is fair ly uniform, 
and the constituents quite fresh, although, locally, weathering or other alteration 
has given rise to the usual decomposition products. The rock is fractured along 
several directions, leaving it slightly less massive in appearance than the 
biotite-oligocla e-andesinc granodiorite next to be described. The areas under
lain by it support li ttle vegetation. 

Eight specimens of the rock , examined under the microscope, gave the 
fo llowing results : 

Mineral 

Quartz ... ... . .. ... .. ........ ... . ... ...... . ...... . .............. . 
Orthoclase ........................ . .............. . ......... . .... . 
Andesine ................. . ....... . ............................. . 
Hornblende . ........... . ....... . . . .............................. . 
Biotite ..... . .. . ...... ..... .. ..... .. . ... . ...... . ..... .. .. . ... ... . 

Average 
Per cent 

24 
9 

54 
7 
5 

Range 
Per cent 

10-40 
0- 15 

42-68 
1-15 
1-9 

The more important accessories are magnetite, titanite, and apatite. The 
andesine is strongly zoned, with cores An.35 _45 and rims An15 . Commonly 
many more or less calcic zones alternate. 

In various places, as fo r instance near the contact northwcst of Tulsequah 
Lake, darker types, both finer and coarser in grain than the normal rock, were 
observed. In part their contacts with the normal rock arc sharp, in par 
gradational. They are thought to be earlier crystallization products of the 
same ·uagma, possibly contaminated by dissolved country · rock, here basic 
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volcanic material. A single specimen, examined under the microscope, carried 
less quartz and orthoclase, and more andesine and basic constituents, than the 
normal rock. 

The contacts of the batholithic masses are sharp, well defined, and gently 
curving. Few dykes run off from them, and those that do are mostly shm-t. 
Inclusions of country rock are present almost everywhere, and in places wbund
ant. Most of them are only a few inches in diameter, and appear to consist 
of volcanic, sedimentary, or intrusive material in various stages of assimila
tion. Pegmatite veins are rare, and those observed are small. They carry 
much pyrite in places, and seem to pass into thin veins of quartz and pyrite, 
or pyrite alone. The granodiorite itself carries considerable pyrite, and the 
older rocks close to contacts are in many places impregnated with pyrite. No 
evidence of differentiation was noted, even throughout the vertical range of 
several thousand feet; and there has been little metamorphic effect on the 
intruded rocks. 

The northern mass has been •barely unroofed, and its upper slopes have 
dips of only 20 to 35 degrees outward. The southern mass is more deeply cut, 
and its walls dip outward at about 45 degrees. 

The batholiths are cut by two systems of joints. One set strikes north 
45 to 70 degrees west and dips 50 degrees southwest to vertical. The strike 
of the other set is north 25 to 50 degrees east, the dip 60 to 70 degrees northwest. 
Considerable movement has taken place along the joints in some localities. 

The homblende-andesine granodiorite cuts Palreozoic rocks, and volcanic 
rocks here supposed to be Upper Triassic. It has considerable similarity to the 
younger hornblende-andesine granodiorite of the Stikine River area, which 
was dated tentatively as Jurassic. For these Peasons it is here considered as 
probably Jurassic. 

Though there is little direct evidence of this rock having had any mineral
izing effect, beyond impregnating some contact zones with pyrite, the occur
rence of various mineral deposits not too far from its contacts suggests a 
possible genetic relationship. 

BIOTITE- OLIGOCLASE-ANDESINE GRANODIORITE 

Biotite-oligo.clase-andesine granodli.orite forms a single mass to the south
west of Tulsequah Lake. Owing to difficulties of accoos it was not visited, and 
its di·stribution as mapped is the result of aeroplane observation. 

This granodiorite is lighter grey than the hornblende-andesine granodiorite 
and is less jointed and hence more massive in appearance. It has sharp, well
defined contacts, and appears to cut the other. Fl'om aeroplane observation 
it seems to extend southward a'8 far as Taku River at Devighne Point, 12 miles 
below the International Boundary; and a specimen taken there had the com
position, oligoclase-andesine (An15 - 30 ), 29 per cent; orthoclase, 18 per cent 
quartz, 50 per cent; and biotite, 3 per cent. The texture was coay.se and 
granitic. The rock has a marked resemblance to the youngest biotite grano
diorite of the Stikine River area, and is tentatively correlated with it, as prob
ably Upper Jurassic or early Lower Cretaceous. 

BIOTITE-ANDESINE GRANODIORITE 

Biotite-·andesine granodimite forms a small mass in the valley of Red Cap 
Creek, west of the peak of M·ount Lester Jones. Its boundaries as mapped are 
probably not accurate, as both the intrusive and the surrounding volcanic rocks 
are much ru ted. 

Where not rusted, the granodiorite is light grey and badly fractured, so 
that it does not present a massive appea·!"ance. It is medium to fine in grain, 
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and locally •carries phenocryst-like masses of orthoclase, or large crystals of 
hornblende. ContJact pha~es are very fine in grain, and may oarry phenocrysts 
of plagioclase ·and quartz, or biotite in long hexagonal prisms. Locally the rock 
is sheared and altered, but in the main it is fresh. 

Thin sections show that it is made up of 15 to 35 per cent quartz, 15 to 25 
per cent orthoclase, less than 50 per cent andesine (An20 - 35 ), 3 to 9 per cent 
biotite, and 0 to 4 per cent hornblende. 

Contacts aire very irregular in most places, with many small dykes and sills 
up to a foot in width extending into the country rocks. The outer contacts 
appear to dip from 45 degrees to nearly vertical. 

'I'he marginal parts of the intrusion are impregnated with pyrite, and the 
surrounding volcani·c rocks, for considerable distances, are similarly impreg
nated <and otherwise altered. Mineral deposits are present in places, and there 
can be little doubt of the association of the granodiorite with the miner.alization.' 

The intruffive mass cuts Jurassic rocks, and is ·considered also to be younger 
than the Inklin group of probable Lower Cretaceous age. If the latter assump
tion is c·orrect, its age is probab<ly Lower Cretaceous. 

A UGITE-HORNBLENDE-BIOTITE-ANDESINE GRANODIORITE 

The occurrence of a body of gPanodiorite at the cre,,-t of Mount Lester 
Jones was inferr.ed from the observed presence of large numbers of boulders 
carried down by the ice and other agencies. 

The granodiorite is a very fresh, massive rock, light grey to dark grey in 
colour, and of moderately coarse grain, though some fine-grained boulders were 
seen. Fivie rthin sections showed it to ·consist dominantly of basic andesine, with 
rarely mo:r.e itham 5 per cent each of orthoclase and quartz . Ferromagnesian 
minerals 1average about 30 per cent. They include augite, hornbhmde, and 
biotite. In some specimens augite is the most abu111dant, even to the exclusion 
of hornblende; in others the opposite is true. Ilmenite is accessory. 

Toward the eastern end of the .body the boulders are impregnated with 
pyrite, ·and cut by stringers of it. The nearby volcanic rocks are similarly 
affected. 

QUARTZ MONZONITE 

The quartz monzonite masses of the map~area, the positions of which are 
shown on the accompanying map, are the most northerly representatives of a 
group of rocks that has been traced from Stikine River to Shazah Creek, a dis
taMe of more than 120 miles. For this ciristance the masses lie within a belt 15 
to 25 miles wide that paraUels the trend of the Coast Range. Most of them 
also lie rto the northeast of the discontinuous trough that separates the main 
axial part of the range from the more or less subsidiary groups of mountains 
northeasit of it. Besides the main masses outlined on the map there are many 
dykes that could not be mapped in the time available, though one of the largest, 
on Mount Ericksen, has been shown. The dykes nor th of Shazah Creek are 
believed to be of quartz monzorrite. 

The quartz moozonite is fm the most part a coarse-grained granitic rock 
with a characteristic light yellow-brown to fl esh colour that makes it easily 
identifiable even at distances of many miles. In many places it is decidedly 
mass~ve, standing in the higher sections in magnificent angular pea~s and ridges 
flanked with steep to vertical walls. At lower elev·atio.ns it may present great 
rounded forms well preserved since glaciation. Usually it displays a well
developed, Tegular and angular topography because of its well-defined jointing. 
Higher slopes that are free of ·snow for .considerable periods may show dark 
grey tints, due to the growth of moss. 
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The composition of the quartz monzonite is fairly uniform. Biotite aver
ages about 5 per ·cent of the total, with a range of 2 to 6 per cent; and the otheT 
three main constituents, quartz, orthoclase, and plagioclase (An15 - 2 0 ), are 
present in nearly equal proportions, ranging rarely more than 5 per cent above 
or below the average. H ornblende averages 1 per cent, though as much as 3 per 
cent was found i!l one specimen. Apatite, titanite, and magnetite are the most 
common acces ones. 

I n the large masses the grain is equigranular and very coarse, up to t inch. 
Near contact , however, and in dykes, the texture is commonly porphyritic, with 
a fine- or moderately fine-grained groundmass. Any of the three principal 
minerals may form phenocrysts, but most of t hem are of plagioclase. Pheno
crysts disappear, however, in chilled, very fine-grained contacts; hence it is 
clear that they deYeloped after intrusion and not in the magma cham'ber beneath. 
T hin sections display some very interesting irregular intergrowths of quartz 
and orthoclase, or of orthoclase and plagioclase; in some dyke materials inter
gro1Yths of t1Yo kinds of plagioclase were also observed. 

Contacts arc 1wll displayed on the mountain slopes. throughout vertical 
<listances up to 7,000 feet. For the most part they arc smoothly sinuous, though 
in places angular and serrate. Offshoots arc rather rare, though in one place, 
at a contact of the southern mass, the older rocks arc greatly shattered for a 
distance of some 2,000 feet from the main mass of monzonite, and the fractures 
fill ed with intrusive material. 

Besides the great dyke crossing Moun t Ericksen, dykes are numerous on 
M ount Stapler and near Shazah Creek. Many of them are less than 10 feet 
wide and can be traced a mile or more, thus suggesting that the magma, when 
introduced, was very mobile and probably under great pressure. In one specimen 
large quartz grains appear to have been fractured and re-cemented with ortho
clase, as if there had been moYement during crystallization. 

Although inclusions can be seen almost everywhere, most of them are 
less than 2 inches in diameter. They appear to consist of partly as imilated 
volcanic or sedimentary materials. 

The walls of the quartz monzonite masses dip steeply, from vertical to 45 
degrees outward, though the average dip is probably nearer the higher figure. 
In places, even inward dips have been observed, but are probably of limited 
extent. The northeast -n·all of the Tuskwa Mountain mass maintains a nearly 
vertical dip through out a vertical range of about 6,000 feet. 

The quartz monzonite masses truncate the structures of the rocks they 
intrude in an extraordinary manner, as if punched through without otherwise 
disturbing them. They cut through synclines as readily as anticlines, so that 
in places through Ycrtical distances of 6,000 feet dips arc inward toward the 
in trusive mass. Strikes and dips may trend at any angle to the contact. In 
other places the intrusion has entered an anticline, and dips are away from it . 
It is, however, clearly apparent that the various structures were developed 
before the masses were inj ected, and that little or no upbowing was caused by 
the intrusion. 

The quartz monzonite metamorphosed the older rocks very slightly. Con
tacts are everywhere sharp and clean, with no evidence of assimilation. Lime
stones may have been r endered somewhat more highly crystalline; and it is 
possible that at some contacts silicate minerals were developed as in the Stikine 
district, but none was actually seen. 

The masses maintain a very uniform composition throughout a great 
vertical range, with no evidence of grav.ita tive or other differenti•ation. 
Even pegmatites are extremely scarce. It would seem, therefore, that once the 
magmas attained their present positions crystallization must have been very 
rapid. Correspondingly, almost no mineralization ~s attributable to the intru-
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sions. The only place where any evidence of minera1izing processes was seen 
was near the southern contact -0£ the large soruthern mass. There the volcanic 
rocks are slightly altered, and carry a little pyrite. 

The quartz monzonite is cut by two systems of fairly widely spaced, nearly 
straight joints that can be traced for several thousand feet. One system trends 
nearly north, with near-vertical dips ; the other strikes northeast and has 
southeast dips of about 65 degrees. 

In a few places faults were noted; in some others the rock has been sheared. 
There is little evidence in Taku River district to date the time of intrusion, 

as the youngest rocks cut by the monzonite are Jurassic. Evidence obtained in 
the Stikine and Whiting River districts, however, justify placing it as late 
Lower or early Upp er Cretaceous. 

OTHER INTRUSIVE ROCKS 

Mount Jeanne Dykes . High on Mount J eanne ar·e several light grey, 
granitic dykes, and in the valley on the northeast side there is much light grey, 
medium- to fine-grained, granitic debris . These probably indicate the presence, 
near the crest, of a small intrusive mass. The volcanic rocks of the neighbour
hood .are much altered and very rusty, and mineral d·eposits have been reported. 

Feldspar Porphyry Sills. Several dykes or sills of oligoclase porphyry 
occur along the central part of the Shustahini-King Salmon anticline. The 
positions of the larger of these, one of which is more than 500 feet wide, have 
been indicated on the map, though the shorter ones shown may be considerably 
longer. Smaller dykes are also present in this area on the north slope of Mount 
Lester Jones and elsewhere. Northwest of the area contoured a sill follows 
the western contact of the King Salmon and Stuhini groups. These intrusions 
for the most part fo llow conta'Cts between groups of sedimentary and volcanic 
rocks, but where the structure is complicated by minor folds they cut across 
the bedding. 

On fr esh surfaces the porphyry is grey, but weathered surfaces are generally 
buff or brown, due to rust, and may be pitted by t he weathering out of large 
pyrite crystals. The rock ·carries phenocrysts of oligoclase (An13 ) up to t inch 
or even larger, in a fine, granular groundmass consisting mainly of oligoclase 
with some quartz and a little magnetite and pyrite. A few, small and scattered 
phenocrysts of quar tz are usually present, and these become more numerous 
toward the northwest and are abundant in the sill in Tahi Valley. 

Although the sills cut the structures in such a way as to indicate that they 
were intruded after much of the folding was completed, in places they have 
been twisted, sheared, and faulted, indicating that some movement took place 
after their inj ection. 

The porphyries are everywhere impregnated with sulphides and appear 
to have ·caused similar impregnation of the country rocks. On King Salmon 
Mountain there are quartz-sulphide veins in the porphyry. 

M aunt Stapier Dyke. On the tnp of Mount Stapler, a conglomerate-like 
<lyke somewhat resembles two that were seen in Stikine River district. It is about 
18 inches wide, and cuts sharply across the bedding of the surrounding rocks. 
Approximately 90 per cent of it is made up of fragments, most of them well
r ounded boulders of quartz monzonite, with a few of granodi orite and some 
angular pieces of Palreozoic rocks similar to that ·0 1f the dyke walls. The matrix, 
which constitutes about 10 per cent of the rock, contains t iny fragments. It 
has not been studied under the microscope, so that its nature is not known. 
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CHAPTER IV 

STRUCTURAL GEOLOGY 

The structure of Taku River area haJS not been studied in detail. Only 
the broader f.eatures, as made evident by the distribution of the various forma
tions, and the folds a.s observed in vertical sections, are here tr.eated. A detailed 
study of the structure would require much t ime, far more than was at the 
writer's disposal. 

As indicated in the discussion of the general geology, Taku River area, as 
part of the Coast Mountain's, has been deformed intermittently and recur
rently throughout all the early part of the Mesozoic era, to iat 'l•east as late •as 
Upper Cretaceous time. Uplift centred in the axial part of these mountains, 
which in Taku River area follows or lies southwest of the InternationaI Boundary. 
The recurrenrt uplifts, and the intervening periods of erosion, have given rise to 
numerous unwnformities .and discontinuities, greatly complicating both the 
succession and the structure. 

In the broadest way, therefore, the Coast M·ountains constitute a broad 
anticlinorium, the northeast flank of which falls ·away through a multitude of 
subordinate folds to the synclinorium of Stikine Plateau. The folds hiave been 
disturbed and deformed by the intrusion of the various batJholithic rocks, 
excepting the quartz monzonite. During their intrusion these seem to have 
thrust the older strata upwards and to one side, areating lo·c•al irregularities in 
the axial directions turning them as much ·as 90 degrees away from the generaI 
northwest trend. 

In a general way, the folds in the northeastern part of the 'area are fairly 
open, with dips in g·eneral less than 60 d·egrees. Minor folds, also, are in general 
only moderately numerous, though loc·al exceptions are found. Toward the 
southwest folding becames closer and minor folds more numerous, presumably 
because successively older beds, which have suffered more periods of deforma
tion, are exposed in this direction. A great many of these folds are overturned 
to the southwest, so that their axial planes dip nmtheast. 

The first major fold recognized on the flank of the groot anticlinorium is the 
greait syncline occupied roughly by Tulsequah and Stuhini Valley1s. It has a 
marked plunge to the southeast, which continues weH beyond the area mapped. 
As a result, in the southeastern part of the map-iarea and beyond it, Palreozoi•c 
rocks ar·e sparsely exposed or not at all , wherea·s to the northwest, they outcrop 
in increasingly greaiter amount, to where, in the upper pa·rt of Tul•sequah Valley, 
M·esozoic rocks fonn only thin shells on the walls OT tops of mountains, or occur 
a·s synclinal remnants. It may be noted that the batholith of hornblende
andesine granodiorite appears at the upper end of this long plunging syncline, 
and may be, in part at least, responsible for the plunge. Certainly i.t seems to 
have had some disturbing effect, for on the northeast side of Tulsequah Glacier 
the dius are mainly northwest and southeast, away from the exposures of the 
granodiorite. 

Northwest of this syncline are several major foJ.d:s, the positions of which 
are indicated on the map and may readily be determined from :the distribution 
of the Tocks. In this dir·ection there appears to have been some upbowing air 

cross folding in the 'Daku Valley section•, because the Zohini syncline plunges 
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to the southeaist, whereas the Mount Dirome syncline plunges to the nortJhwest. 
This may mdicate the presence, at depth, of some intrusive body that did not 
reach the surface. 

Northwest of Tulsequah Lake a new and independent structure seems to be 
present, for t he rocks of t he Stuhini group th ere .appear to lie in a syncline of 
considerable size that trends and plunges to the north. 

Although the axes of the folds have a general oorthwesterly trend parallel 
with the axis of the range, t hey exhibit much irregularity. They are not 
straight, but commonly have gentle bends. Further, they are not parallel, so 
that they are apt to oome together and merge, or ·several folds may fan out from 
one ·centr·e. A broad, gentle fold may pass, either along the strike or in vertical 
section, info one with steeply dipping or even overturned limbs. It is thus 
imposs·ible to project t he structure with any degree of accuracy far beyond the 
limits of actual observation. 

By Upper Cretaceous t ime folding movements seem to have largely ceased, 
at leaist in the marginal parts of the Coast Mountains and beyond. The Upper 
Oretaceous strata of Stikine River district, and the supposedly Upper Oretaceous 
of Taku River di trict, are gently undulating with a low regional dip <to the 
north east. 

Extensive major faulting has not been noted in the map-area. The largest 
observed faults did not appear to have di·splacements of more than 1,000 feet. 
They were detected mainly because they cut across the structures; strike faults 
would probably have been missed. However, it is probable that in an area 
where deformation has been so general faults are numerous and may be found 
by detailed work on areas with suitable horizon markers. Actually, in Shazah 
Valley and on Mount Stapler a great many were seen. M·ast of the observed 
faults are of the nonnal type, and in the writer's opinion may be of late Tertiary 
age and have formed during a period of extensive block faulting recognized in 
the Stikine River district. ' 

All the rocks ·of the map-area examined are jointed. In the intrusive 
ma es joint systems are well developed, and are more numerous in the older 
rocks. The best defined system throughout the area trikes slightly west of 
north but may swing to northeast, and dips 60 to 70 degrees west, on the 
average. Another well-developed system strikes north 35 to 70 degrees west, 
and dips 50 to 60 degrees southwest. In places nearly horizontal jointing is 
diistinct. 



51 

CHAPTER V 

IDSTORICAL GEOLOGY 

It i1s believed that during Palreozoic time there must have existed a land 
area west of the A1'askan islands that underwent periodi·c uplift. The products 
of its ero ion formed near-shore depo its in Ala kan areas, and somewhat deeper 
water deposits in British Columbia areas. Volcanism ·and the development of 
batholiths took place wi.thin and near the positive .area, and to a much smaller 
extent elsewhere, as in Taku River district. 

During late Carboniferow time northern British Columbia was uplifted 
to some erlent; erosion began, a.nd an unknown thickness of strata was 
removed. Then downwarping permitted the sea to occupy the area once more, 
and during the Permian period conditions were favourable for deposition of 
almost pure limestone. Some of it, at least, is composed of the shells of shoal
water organisms. 

The Palireozoic era closed with a modemte deformation and uplifit, followed 
by a long period of ero ion during whi<0h, in place , some 5,000 feet of strata 
.at 'least were remwed. Erosion may have continued throughout Lower and 
Middle Triassi·c times, as the next strata found in Taku River area are of Upper 
Triai sic age; but the preS'ence of boulders of volcanic rocks in the lowest beds 
expo ed suggest that during this interval volcanic rocks may have been 
deposited, to be completely eroded away before the exisiting bed were formed . 
Some support is afforded to this hypothesis by observation of the l'ater relations, 
which show that great thicknesses of the existing beds were in places removed 
before subsequent beds covered them. 

The older measures of the King Salmon group indicate a period of pro
nounced volcanic activity. There were many vents, around which vokranic 
cones were built up. Much of the area appears to have been below sea-level, 
though po ibly some of the cones rose above it . The relief of the ar.ea, the 
variations in the character of the materi·als extruded from the different vents, 
and the facrt that the bulk of deposition was undoubtedly close to the vents, 
combined to cause great variations in the composiition and thickness, even 
within short dj.stances. Toward the close of King Salmon deposition volcani·c 
activity dimini hed, sedimentation of completely weathered materials wa wide
spread, and, eventually, conditions became favourable for the deposition of 
limesrtone. 

King Salmon (early Upper Triassic?) time closed with deformation and 
uplift, which was most in tense in the west, and several thousand feet of its 
strata were then removed by erosion. It is probable that within mo t of the 
map-area the beds were completely destroyed, because at all contacts with 
Palreqzoic strata the Mesozoic rocks are those of the next overlying group, the 
Stuhini . 

The Stuhini group represents, in general, 1a repetition of events such a·s 
chariacterized the accumulation of t1he King Salmon rocks. They opened with 
intense ·and widespread volcanic activity, and closed with deposition of more 
ordinary sediments, and even some limestones. The wide va·riations in the 
thickness of the volcanic part of the group suggest an interval or intervais of 
deformation and erosion. 
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During the time that included the deposition of the groups, batholiths were 
injected into the area of the Coast Mountains, as boulders of them appear 
in the earliest ·conglomerates of the overlying Jurassic rocks. It is probable 
that their injeotion accompanied such various uplifts and deformative move
ments ias have been described, and that the forces >C~1ausing these movements were 
also re ponsible for the volcanism and the batholithic intrusion. 

Towards the end of Upper Triassic time stable conditions were once more 
established, rand the Honakta limeistones were deposited. The epoch closed 
with the up];ift initiating the Jurassic period. 

The interval of erosion thus inifrated appears to have la·sted through much 
of Lower Jurassic time, for the earliest fossils collected ,appear to characterize 
the upper part of that epoch. During this interval, much of the underlying 
Honakta limestone s·eems to have been eroded, and to the southwest, in the 
axial parts of the Coast Mountains, the T1,iassic batholiths were unraofed. 

The oldest, Takwahoni group of Jurassic rocks displays features that, with 
the information avaoilable, are difficult if not impo ible to explain. More 
detailed work, with careful collection of fossi ls, will be necessary to unravel 
the hiistory satisfactorily. In Zohini Valley the old.est rocks are argillites with 
marine fo ils, implying moderately deep water conditions. Lying with appar
ent unconformity on them are thick, coarse co.nglomerates, interstrratified with 
some beds carrying mm·ine fossils, 'a succession that can only be interpreted as 
ind~cating subaerial m shore conditions complicated at times ·by marine sub
mergence. The rocks correlated with these farther north are again sandstones, 
argillites, and a little limestone, in which marine fo ils have been found in 
several places; amd these are again inter bedded with great t hiclmesses of coarse 
conglomerate. Fluctuating conditions, and perhaps unconformities, seem 
required to ·explain the facts. There was also ·some volcanic activity during 
this epoch. 

A long and remarkrably stable period ensued, during vv1hi·ch the thick Sinwa 
limesito.nes were ]raid down. It ended as a result of changing conditions, caused 
perhaps by some uplift to the southwest, and the limestone was overlain by a 
thick series ·of argi'llitic ·beds, the lower division of the Yonakina group. Such 
beds imply the presence, to the southwest, of rather low-lying lands from which 
streams carried muds, the products of thorough weathering, into the sea. Some 
volcanoes also contributed lavas and ash to this group of trata. 

The next epi1sode, as revealed by the rock section examined, indicates a 
tremendous outbreak of volcanism, in which some 4,000 f.eet of beds, mainly 
lavas and ituffs, wen~ deposited. As the ordinary cla tic sediments accompany
ing the volcanic rocks are of the same argi!Ji.tic nature as those directly below, 
it is considered possible that this was merely a local episode, and that farther 
along the strike tJhese volcanic rocks may disappear . 

The uppermost divis.ion of the Yon akina group records two pronounced 
uplifts of the area to tJhe southwest. These uplifts involved !the areas where 
the Sinwa limes·tones had been laid down, and brought them under erosion, so 
that they supplied boulders to the conglomerates of the uppermost division. The 
shore1'ines must, therefore, have lain close to the present positions of the lower 
cont.act. 

Two coarse conglomerates in the upper Y.onakina division correspond with 
the two uplifts that took place. They record periods o.f rapid erosion, during 
which all the well weathered materials developed in the areas to the southwe t 
were removed, and unweathered rocks were e>,."Posed. Argillites above the con
glomerate beds imply offshore canditions. There was a little volcanic activity. 
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During these late J uraS'Sic intervals of deformation and uplifrt, it is probable 
that batho1iths of quartz diorite were being injected into the axial part of the 
Coast Mountains in Alaska, because sc·attered boulders of it aTe found in the 
conglomemtes of the overlying Inklin group. 

Inklin time record another period of in tense and widespread volcanic 
activity. Following the accumulation of a thick succession of mainly volcanic 
rocks volcanic activity bec·ame intermittent, and there were quiet intervals of 
considerable length during which normal sediments formed. The succe sion of 
events is, however, very imperfectly known, and as here outlined may include 
seveTal groups of rocks separated by unconformities. 

The last great deformative movement tha t involved the rocks of the map
area followed the deposition of the Inklin, supposed ly Lower Cretaceous, rocks. 
It foldied the Inklin beds into rather open folds, with di]JP up to 60 degrees on 
the flanks, ancL eems to have been accompanied by renewed upward movement 
of the axial part of the Coast Mountains, and by inLrusion into it of the quartz 
monzonite batholiths. Erosion of this newly uplifted area gave rise to the 
presumably Upper Cretaceous sediments that were observed at a distance on 
Mounts Dirome and Haney. These strata are li ttle di sturbed. 

The several periods of deformation affecting the formations of this area 
ind~cate a gradual migration to tlie northeast. Uplift, a5 we have seen, began 
in the axial part of the Go·ast Mountains and was accompanied by batholithic 
intrusion and volcanic activity . As t ime went on, the areas of uplift moved 
northeast, until by the end of Jurassic time the Sinwa limestones, and perhaps 
higher beds, were brought under erosion. Volcanic activity accompanied this 
migration, and in fact seems to have always been in advance of the uplift, so 
that the vents were in the sea and the materials discharged from them are 
in tercalated with marine sediments. The injection of batholithic magmas 
likewi e accompanied the uplift in its northeastward movement, and the 
youngest batholiths are those farthest to the northeas t. 

The tota'l exposed thickness of 'Mesozoic strata iht-id down on the flank 
of the Coast Mountains anticline is of the order of 50,000 to 60,000 feet; and, 
though it cannot be said that such thicknesses will be found at any one place, 
it is probable that existing thickncsses amount to several miles. All these 
strata are interbedded with marine beds, and were, therefore, deposited either 
in the sea or near sea-level. The Stikine synclinorium must, therefore, have 
been a negative area that subsid ed as fast a new loads of sediment were 
deposited in it; and the total sub idcnce, th erefore, must have been enormous. 
Possibly this continuing subsidence of the synclinal basin may have been, in 
part, the cause of the successive uplifts of the marginal parts, and of the 
northeastward• migration of these uplifts. 

The post-Inklin fold ing appears to have brought northern British Columbia 
finally a nd permanently above sea-l evel, for sub eq urnt deposits, of Upper 
Cretaceous and Paleocene age, are a'11 continental types. They seem to have 
been ]aid down as a belt, m places quite narrow, along the northeastern 
boundaries of the Coast Mountains; and great thicknesses are found in places. 
Such relations imply that during this period the area now occupied by these 
mountains was a range of hills or mountains, from which the drainage was to 
the northeast. 

A long period of relative quiet seems to have followed, during which the 
entire ·area was gradually reduced to a surface of low relief that truncated all 
the folded rocks. The writer would not go so far as to say that the whole 
region was penepJaned; quite possibly hilly or mountainous areas still remained 
in what are now the Coast and Cassiar Mountains; but the manner in which 
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the originally level surface of the Stikine Plateau can be seen to bend upward 
into the present Coast Mountains indicates clearly that much, if not all, of 
the present mountain area was formerly a part of the peneplain. 

It must have been d'llring this long period of erosion, ~'•hich culminated in 
near-peneplanation, that streams working headward from the Pacific lope 
cut across the axis of the present mountain range, then very lo"\\·, to capture 
the longer interior rivers and establish the present trans-range drainage ways. 
In so doing they established courses on the relatively t·asily eroded Palffiozoic 
and Mesozoic strata, and avoided, to a large extent at least, the resistant 
batholithic rocks. Taku River district is an excellent example of this structural 
control, in that all the main valleys, including Taku Valley itself, are developed 
in the softer rocks. 

Ko definite evidence has yet been obtained by which the events of the 
later Tertiary can be accurately dated. Most of the Tertiary rocks are volcanic, 
so th at their exact age is uncertain . However, it seems reasonable to conclude 
that the development of the post-Paleocene peneplain required con iderable 
time, and might, therefore, not be complete until fairly late in the Eocene. 
The establishment of the present course of Taku River, therefore, would pro
bably date back to about the same time. During the remainder of Tertiary 
time there was gradual uplift of the peneplaned area, apparently without much 
accompanying deformation. It was raised as a block, with only slight warping, 
to form the present Stikine Plateau some 4,000 feet above sea-level; and the 
parts nearer the Pacific were differentially warped upward several thousand feet 
more to form the present Coast Mountains. During these uplifts, the Taku and 
Jther transmontane streams were able to cut down their beds as fast as uplift 
proceeded, and hence ma.iintain their valleys. On Stikine Plateau they have 
cut broad valleys some 2,000 feet deep; in the mountain sections the valleys 
are, of course, much deeper. All this valley cutting was completed when 
glaciation began in Pleistocene time. 

Else1Yhere in British Columbia there is evidence that a first uplift of the 
Coast Mountains took place in late Eocene time, and that a second movement 
probably occurred during Pliocene time. The scanty evidence afforded by 
Taku River and the neighbouring district does not conflict with these 
conclusions; and until better evidence is available they may be accepted 
tentatively. 
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CHAPTER VI 

ECONOMIC GEOLOGY 

Mineral deposits have been found in the conitact zones of the Coast irutru
sions in many parits of western British CoJumbia. T1aku River area, which 
comprises a ·considerable section of the ea tern part of the Co1ast Mountains, 
also displays many m.ineralized areas. As yet they have not been explored to 
any great exrtent, but when this is done profitable deposits may well be found. 

Field observations indicate t hat the biotite-andesine gr.anodiorite, the horn
blende-andesine granodiorite, the feldspar porphyry, and the diorite of Mount 
Lester Jones have miineral1ized the rocks they intrude, and their general neigh
bourhood should, therefore, be favourable prospeoting ground. On the other 
hand, bodies . of quartz monzonite 1and bioti te-oligoclase-andesine gvanodiorirte 
appear to have had little or no miner.adizing effect. 

The part of the map-area that observations indricated as most fovourable 
for prospecting Iies southwest of the Shustahini-King Salmon V1alleys. Within 
this area, Tulsequah Valley is as yet the most 1attractive part, and most of the 
claims staked in the map-area are there. D ebris on the north side of Tulsequah 
Glacier suggests thait important mineral deposits may be found farther to the 
northwest. Little evidence of minerialization was seen on the upper slopes of 
Mount Srtrang, Mount Metzgar, or Mount Manville. Considerab'le alteration 
and mineraLizaition was seen in many places along Srtuhini Valley, mainly at 
low levels, and along Taku Va.Jley between S!tuhini and Sittakanay Rrivers. On 
Ericksen Mountain, however, deposits extend well toward the top . Mineralized 
zone were found in many places on Mount Jeanne and throughout the section 
north of iit iinto Zohiini Valley. Yellow Bluff on Taku River display1s a large 
area of volcanic rocks altered and impregnated wirth sulphides, but Chuunk 
Mourutiain and the ridge northeast of it are comparatively free of rusty areas. 
The section northwest of Mount Lester Jones to Taku Valley contains numerous 
veins and replacement deposits. Zones of mineralizaition ·are found along the 
anticline occupied by t he feldspar porphyry dyke on King Salmon Mounta.i.n, 
and some small silver-lead deposits are reported in limestone in King Salmon 
V1a'lley. D eposits of silver, lead, and gold have been reported from the Yeth 
Creek secition . 

Though some veins have been found, most of the deposits are the result 
of replacement. They fall into two main clas·ses, those that can be related dir
ectly to the proximity of some igneous mass, and those than cannot. The only 
known example of the first type is the mineralized area surrounding the biotite
andesine granodiorite of Mount Lester Jones. Around this mass a shell oJ the 
volcanic rocks some 2,000 feet thi-ck: has been impregrnated with sulphides. 

Most ·of the replacement deposits, however, cannot he related to any igneous 
rock, but do have very definite assoc~ations. They fall inrto three general types: 
shear zone ·deposirts, deposits in ant ic'J.ines, and irregular mtasses. 

Shear zone deposits lie in sheared zones that parallel the local structure 
and usually lie in or olose to the axes of minor folds. All the better deposits of 
the area, including those on Ericksen Mountain 1and on both sides of TuJ.sequah 
Valley, appear to be of this ty,pe. The existing relations suggest that ore
bearing solutions, ris1ing through the sheared zones, deposited their mineral con
tents when they encountered rocks su ceptible ito repl1acement. The pre-Permian 
s•andy argillites, apparently, were not ·readi ly replaced, but bath the Permian 
limestones and the Stuhini volcanic rockis were; consequently, most of such 
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depooiits are found immediately above the upper contact of the pre-Perrnian 
rocks. D eposition, when it began, aippears to have been fairly rapid, ,and it may 
probably be expected that the mineralized masses will display no great width 
in directiO'Ils normal to this contact. 

Contacts of the Permian limestone with the S1buhini vofoanic rocks have 
proved to be especially favourable for the formation of mineral deposits. In 
such places, it is often difficult to tell which rock ha'8 been replaced. 

The Ericksen-Ashby, Potlatch, Tulsequah Chief, Manville, and many of the 
deposits on Whitewater Mounbain, are examples of the shear-zone type. 

The second type of deposit, found in aniticlines, appears to have been formed 
by solutions .that followed the bedding in their upward migraition. Where the 
rock is susceptible to rep lacemen~and replacement in places eems to have 
been encouraged either by fracturin g at the anticlinal crest or by the presence 
of an impermeable ovedying bed-a long, flat, narrow body of ore may result. 
The main ,showing of the Potlatch-Banker group •is ·a replacement in limestone 
of this type, as are also some of the bands on "Whitewater Mountain, and some 
of the limestone repl.acements on the Ericksen-Ashby claims. 

The third type of deposit, the irregular mass, is not definitely related to 
struclure. Apparently they were formed by ·solutions migrating along some 
fracture or ot her passageway, which, when they rea-ched a w ck suitable for 
replacement, at a suitable temperature, formed a deposit that has no visible 
relation to pre-existing structures. The big altered zone on Yell ow Bluff is of 
this type, ,as are many zones along Stuhini Creek, in ,the Mount Lester Jones 
section, and elsewhere. Some isolated and irregular masses of 1-imestone on the 
Ericksen-Ashby cla,ims are partly replaced by mineral , and will perhaps fall 
into thi,s group. 

All 'repliacement ·deposits in volcanic rocks are surrounded by a zone of 
altered materials, and many such altered zones may be seen that h!j.ve no 
visible core of ore. The altered zones have light grey colours , and weather 
to rusty tints, instead -0f the dark greys or greens of t he unaltered rocks. 
Many of them are small and J.enticular in shape, others can :be t raced for more 
than a mile. Their outlines are irregular, and they maintain no uniformity in 
size or shape for any great d'istance. Though they follow local structure lines 
in a general way, they have no very definite trend or systematic ,arrangement. 

The altered volcanic rocks, which are chiefly those of the Stuhini group, 
were mainly andesitic in composition, and included both lavas, breccias, and 
tuffs. These were first sheared along definite zones, or irreguloarly fractured. 
As might be expected, alteration along well-defined shear zones produced bodies 
of more regular shape and with more distinct walls than the others. In all 
instances, however , the altered rocks grade into the unaltered throughout a 
fairly wide zone. 

Many specimens, most of them from the Tulsequah Chief property, were 
studied microscopically in an attempt to determine the course of the alteration. 
Unfortunately, th ese proved to vary so widely in composition that much more 
work, it is felt, will 'be need,ed to be certain of the facts. The following outline, 
therefore, must be considered merely a preliminary effort. Further study 
may alter the sequence of events as here outlined, and throw more light on their 
causes. 

The andesites of the Stuhini group consist mainly of oligoclase feldspar, 
with some andesine, and minor quantities of pyrox·ene, chlorite, magnetite, and 
pyrite. The changes are ·believed to consist of the development in them of 
much chlori te, epidote, and . calcite. In places this material appears furth er 
altered to almost pure chl orite; in others, quartz and white mica have been 
added to it. All variations in composition may be observed, from types that 
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contain little quartz and mica to others in which these are dominant or the 
only mineral.s present. Further, some varieties consist largely of the mica, 
others largely of quartz. 

The writer believes, though his data are not complete, that there was an 
intermediate stage during which albite oligoclase was introduced and· in some 
parts formed large masses. The white mica was formed by alteration of this 
feldspar. 

When these alterations had been completed, further shearing ·appears to 
have taken ·place, or perhaps shearing movement was more or less continuous 
during the alterations. Through the openings thus created, solutions carrying 
metals arose, and deposited their loads within the altered zones. Pyrite was the 
first mineral thus deposited, in massive shoots and disseminated grains. It 
was accompanied by fluorite and other gangue minerals, including quartz and 
albite. Then followed chalcopyrite, galena, and zinc blende, which replaced 
the pyrite and to some extent the other minerals. 

On the Tulsequah Chief property, the next event was the inj ection of dykes 
of quartz albitite, which cut through the orebodies and across the pre-existing 
shearing at small angles. The composition -0f the dyke material is so similar 
to that of much rock in the altered zone that it is difficult to separate them in 
places, or to be sure that the dykes have not been similarly altered. 

Some stringers of chalcopyrite and galena, and their gangue minerals, cut 
the dykes, so that either deposition of these minerals continued after the 
dykes were injected, -0r there was some rearrangement of the minerals pre
viously deposited. 

The final event of this succession appears to have been the injection of 
quartz, and possibly some albite, to form replacement veins, knots, or irregular 
masses. 

TYPES OF DEPOSITS 

The following types of deposits have been noted. 
(1) Pyrite Deposits. Many of the altered zones in volcanic rocks appear 

to carry pyrite only. Some of these deposits are said to contain gold, but they 
have not been thoroughly tested. 

(2) Zinc-copper-lead D eposits. These carry low to mod.erate values in 
gold and silver. The Tulsequah Chief, Manville, and Potlatch properties are 
examples. 

(3) Gold-antimony D eposits . The principal minerals are arsenopyrite, 
which carries good values in gold, and pyrite. Some chalcopyrite and stibnite 
are present locally. The vVhit-ewater and Silver Bird properties are of this 
type. 

(4) Antimony D eposits. The chief minerals are pyrite and stibnite. The 
Surveyor and Council properties are examples. 

(5) Zinc-lead D eposits. Pyrite, galena, sphalerite, and: arsenopyrite are 
the chief minerals, with a li ttle chalcopyrite in places. The Red Cap claims 
carry this type of deposit. 

(6) Lead-zinc-silver D eposits . These are replacements of limestone by 
pyrite, sphalerite, and argentiferous galena. The Potlatch-Banker and Ericksen
Ashby are the chief representatives of this type. 

(7) Gold-bearing Veins. In these pyrite and arsenopyrite are the chief 
sulphides, as on the Silver Bird claims. 

(8) Silver-lead-zinc Veins. These occur on the Highland Boy. 
(9) Graphite Veins. These have been reported on the Red Cap claims. 
(10) Coal. 
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ZINC-COPPER-LEAD DEPOSITS 

TULSEQUAH CHIEF 

The Tu1'sequah Chief property, comprising twenty claims, is situated on 
the northeast side of Tul.sequah Valley 71 miles above t he mouth of the river. 
The deposits were discovered about 1923. Intermittent work wfrs dooe on them 
until 1929 when rthey were optioned by the United Eastern Mining Company of 
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Figure 2 . .Area adjacent to Tulsequah Chief workings, .Atlin mining division, B.C. 

Los Angeles, which did considerable development work in that year, and in 
December incorporated the Taku Mining Company to take over the property. 
However, no furth er work was done in the next 3 years, and the total develop
ment up to 1932 consisted of two adits, seven diamond-drill holes, and several 
open-cuts. 
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There ar.e two altered zones on the property. That on which all work has 
been concentrated is sho1rn in Figures 2 and 3; the other, also shown in Figure 2, 
lies about 3,000 feet southwest of the >rnrkings, near Tulsequah River. Both 
zones are fairly well exposed. 

The altered rocks are parts of the Stuhini group. Above t he deposits, at 
an elevation of about 4,000 feet, is an anticlinal area of P alffiozoic rocks (See 
Ma1p 931A, in pocket) ; at the base of t he mountain they appear again in another 
minor antiC'line; and at about 2,000 feet elevation another such area has been 
mapped. Others may be present that were not observed. Thus it is clear that 
the Stuhini rocks form only a relatively t hin shell on the mountain side, although 
the actual thickness, in minor synclines, may be considerable. The anticlines 
mentioned plunge steeply to the south. 
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Figure 3. Workings of the Tulscquah Chi ef showing approximate extent of altered zone 
carrying important quantities of sulphides other than pyrite. (Zone on surface repre
sented by pattern of vertical lines, on A level by pattern of horizontal lines, on B level 
by pattern of inclined lines; assumed limit of altered zone on A level by dotted line, 
on B level by pecked line; the dyke is not r epresented.) 

The lower zone of alteration appears to lie on the projection of the crest 
of the lowest anticline and the upper zone on the projected crest of the upper
most anticline. These structural relations are believed to be responsible for 
the location of the mineral deposits. 

The top of the main altered zone, which trends in the main a li ttle east of 
north, was seen at two point near its northern end, and in the bed of a creek 
beyond. From these exposures the dip of the upper contact was calculated to 
be about 7 degrees south. If this dip is maintained-which of course is by no 
means certain-then in the draw that extends sout heast of the oamp buildings 
at least 400 feet must have been eroded from the upper part of the zone. 

2443-5 
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In the workings, and from drill determinations, the dip of the altered zone 
is found to be steeply northwest. The body is most irregular, however. At A 
level its width is about 40 feet; on B level, 200 feet below, about 10 feet; and a 
drill hole penetrating 100 feet below B level again shows a width of 40 feet. The 
same pinching and swelling was also noted along strike. Southward from the 
workings the zone appears to widen to a possible 900 feet. 

Offshoots and subsidiary zones are numerous, and either at depth or later
ally the main zone may divide or link up with others. In drill holes Nos. 3 
and 4 (See Figure 3) a subsidiary zone was found to parnllel the ma.in zone 
about 150 feet northwest of i1t. In drill hol es Nos. 1 and 2 two sulphide shoots 
were found, with a considerable width of dark rock between. Possibly, there
fore, the wide part of the altered zone may represent the merging of two 
separate zones. 

The me minerals are chalcopyrite, pyrite, and sphalerite, with lesser 
quanti1ties of galena. The orebodies form shoots in the altered zones, and range 
from bodies of massive sulphides to light disseminations. The best shoot in 
the mine shows solid masses of the individual sulphides, as well as various inter
banded and intermi:imd ores. The gmin of the sulphides is mostly fine. 

It is doubtful if any reliable estimate of the average value of the ore can 
be gained by channel sampling. Fifteen samples, 4 to 8 feet in length, taken 
from sections other than the Jeane t, gave the following results: 

Copper, 7 samples below 1·0 per cent 
5 samples 1·0 to 2·6 per cent 
2 samples 2·6 to 6·0 per cent 
1 sample 14 per cent 

Zinc, 2 · 0 to 10 per cen t 
Lead, trace except in four samples showing 0·5 to 0·8 per cent 
Gold, 0·1 to 0·3 ounce a ton 
Si lver, 1 ·6 to 15·0 ounces a ton 

In these samples, the si'lver values appear to vary with the zinc content, 
whereas the gold values do not seem to have any particular re!a.tion to the 
sulphides. It has been stated that the gold appears to accompany the copper, 
but the .assays do not confirm this. In fact, the highest gold value was found 
in a sample carrying very little copper. 

Drill holes Nos. 3 and 4 cut a band of mixed sulphides of about the same 
width and character as in the workings above and about 100 feet below them. 
In driH holes Nos. 1 and 2 the proportion of pyrite eems to be greater than 
above: thus in drill hole No. 1 there are only 6 feet of mixed ulphides on the 
west side of a well pyritized zone more than 50 feet wide. Drill holes Nos. 5 
and 6, however, intersec·t what appears to be the corresponding section of the 
altered zone 500 feet below B level and 800 feet southwest of its portal (See 
Figure 2), .and show well pyritized sections but no ore shoots. 

The main ore shoot is cut in two by a light grey, cherty dyke 8 to 18 feet 
wide. This dyke is composed mainly of quartz and albite, hence may be closely 
related to the solutions .causing aJ.teration of the rocks. It cuts obliquely across 
the ·Cleavage, at a small angle, and passes into the wall-rocks at both ends of 
the orebody. No evidence was found of its having any influence on the miner
alization; on the contrary, it •appears to have 1been injected near or a>fter the 
close of ore deposit.ion. If the latter, there has been some rearrangement of the 
ore minerals by solutions, for the dyke is cut, along it edges, by tiny st,ringers 
of chalcopyrite, and the edges are also impregnated wiith pyrite. 
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In addition to the principal orebody, a highly pyritized section more than 
100 feet wide was cut by drill holes Nos. 1 and 2, more than 100 feet east of the 
main ore hoot. What may be the same zone appears near the southea t end 
of the long crosscut on B level. Small amounts of the other sulphides have been 
found in this section, but not enough to consti tute ore. 

The second altered zone, near Tulsequah River (See Figure 2) has had 
little work done on it. It is highly pyritized in many sections, and may carry 
minor quantities of other sulphides. Nothing in the outcrops suggests the 
presence of an ore shoot, but many of the outcrops of the known orebody looked 
equally unpromising. In this district of high precipitation olution of metallic 
minerals is often so complete as to leave only insignificant traces of their 
presence at the surface. 

This altered zone appears to terminate somewhat abruptly at the north, 
though a dyke ·continues for some distance farther. The rocks beyond the north 
end contain much sedimentary material, and hence may belong to the Palreozoic 
series, which is not readily replaced. The dyke that continues beyond the 
altered zone may thus indicate the position of the channel through which the 
altering solutions rose. 

MANVILLE 

The Manville property lies about 2 miles due north of Tulsequah, at the 
base of Mount ::\1anville. It may be reached by road, or by a water route 3-t 
miles long. The property comprises eighteen claims and two fractions. It was 
discovered by V. Manville in 1929, and opt.ioned to the Treadwell Yukon Mining 
Company in association with the Alaska Juneau Gold Mining Company. Exten
sive work was done by these companies during the next year, after which the 
option was dropped . The development work consisted of an adit 1,950 feet 
long with cro scuts on either side, and a large amount of diamond drilling. 

T 1he deposit is much like t hat of the Tulsequah Chief. It lies in the tuhini 
volcanic rocks about 400 feet southeast of some outcrops of red and grey schists 
that are considered to represent a minor anticlinal of Palreozoic strata. The 
Stuhini rocks are the u ual massive green types, but they carry much magnetite 
in masses up to several inches across. Alteration of the magnetite to hematite 
has produced much jasper-like rock, and veins of jasper are also present. 

The volcanic rocks are cut by a sheared zone that strikes northwe t and 
dips from vertical to 45 degrees southwest. The zone is much wider than on the 
Tulsequah Chief property, and in fact much of the rock that appeared to be 
massive in the field proved, when examined under the microscope, to be sheared. 
Specimens of it consist mainly of chlorite, mica, and other secondary minerals. 

' Vithin this sheared zone, but much narrower than it, is an altered zone 
resembling tha.t on the Tul::equah Chief property. In the central part it is very 
narrow for a length of about 300 feet, but then widens abruptly at both ends 
to 200 to 300 feet . The western boundary is fairly sharply defined, a peculiarity 
due, in part at least, to the pre.scnce of small faults. The eastern boundary is 
fairly definite in the narro\v part of the zone, but elsewhere is poorly defined. 
The character of the altered material is like that on the Tulsequah Chief prop
erty, and need not be further described. As in the T ulsequah Chief, also, the 
zone branches and splits. Tranrsing the length of it is a narrow, highly sheared 
section oontaining in most place a few inches of black gouge. 

The principal orebody is indicated by eight trenches to be about 900 feet 
long on the surface, with a maximum "·idth of 27 fE:et, though in general con-

2443-5! 
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siderably less. In the long drift it appears to be not more than 500 feet long, 
and considerably na.rrower t,han at the surface. Three channel samples taken 
at the surface and reported by Mandy (24, 1929) gave values as fdllows: 
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Figure 4. Area adjacent to Manville workings, Atlin mining division, B.C. 
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In addition to this main lens, many smaller ones are present, ranging m 
size from t iny lenses to masse up to 100 feet long and 30 feet maximum width. 
All these bodies are undoubtedly lenticular, and hence may be expected to pinch 
out at no great depth. Others may, of course, reappear at greater depths, but 
more exten ive deYelopment >rill be required if this is to be determined. How
ever, in view of the fact that the Palroozoic rocks probably lie at no great depth 
beneath, the hope of commercial orebodies there seems small. 

POTLATCH 

The Potlatch and Banker groups of claims are on the east side of Tulsequah 
River between 2t and 4 miles from the mouth. The properties were staked in 
1929 and optioned to the Alaska Juneau Gold Mining Company. The oprtion 
was dropped after a year's prospecting had been done. 

The main showings on these claims are in the P ermian limestone, and are 
later described, with that group of deposits. Those considered here lie about a 
mile to the north, along the Tulsequah trail, and are in the Stuhini volcanic rocks. 
They lie on the projection of the axis of ·an anticline of Palreozoic rocks that 
outcrops farther to the north. 

The volcanic rock and the mineralization are similar to those -0n the 
Tulsequah Chief and Manville properties, but the ore lenses are quite small. 
They have been prospected by a few trenches. The best section displayed in 
these bas two zones of massive sulphides, 2 and 3 feet wide respectively, 
separated by 5 feet of soft, rotten rock. No sampling was done. 

MOUNT STAPLER 

Along Shazah Creek on :\fount Stapler claims have been staked and some 
work has been done. The rocks on the mountain are mainly P::ilreozoic schists 
and quartzite with some synclines of Stubini rocks, all cut by dykes of grano
diorite . All the rocks, but particularly the volcanic members, are heavily 
impregnated with pyrite, and values in precious metals have been reported. 

Development here might yield favourable iresults, but the unlikelihood of 
any orebody extending downward into th e Palroozoic rocks should be taken into 
con ideration before ·any extensive work is undertaken. 

OTHER MI~ERALIZED AREAS 

On Ericksen Mountain a plainly visible rusty band parallels the structure. 
Other rusty zones occur near Ericksen Creek, and in the valley east of the main 
Ericksen-A hby deposits, which are considered replacements in limestone. In 
.Stuhini Valley staking was done along the creek in 1930, between the mouth and 
the quartz monzonite mass 10 miles up the valley. one of the mineralized 
areas was examined, but their descriptions indicate that they are altered oones 
mineralized with pyrite, like those already described. A few of them also carry 
galena and sphalcrite. imilar altered zones were seen on Yellow Bluff, and in 
Zohini and Morepat Valleys. Some of the latter have been staked, and are 
reported to carry sulphides of the base metals. 

GOLD-ANTIMONY DEPOSITS 

The Whitewater, Silver Queen, and Silver Bird claims lie on the west side 
of Tulsequab River some 5 or 6 miles from its mouth, on the southern flanks of 
·whitewater Mountain. The rocks of the area are the Palreozoic quartzites , 
argillites, and crystalline limestones, overl·ain unconformably by the Stuhini 
volcanic rocks. They lie on the "·est flank of the Tulsequah syncline, which, as 
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already noted, plunges to the southeast. The angle of plunge must, however, be 
small, because the local pitch of fold is, in many places, in the opposite dire<:
tion. The general strike, as the mapping indicates, is north 20 to 40 degrees east. 

The Stuhini rocks thus form only a shell on the valley wall, and the shell 
will vary in thickness with the minor folding, being thinner on anticlines and 
thicker in the synclines. The valley of Wilms Creek has been cut completely 
through this shell, showing that its maximum thickness there is about 2,700 feet. 

The volc•anic rocks rure sheared in many pla<Jes. In general the sheared 
zonies paraUel the strike of the folds, north 20 to· 40 degrees east, but the trends 
are not constant, and in places may swing at right angles to this. The sheared 
zones •are also most irregular in shape and behaviour; thus a wide zone may 
narrow to a few inches of gouge or may split into several thin zones. 

The sheared zones are more or less altered, as in the properties previously 
described. Alteration, as before, consists in the transformation of the volcanio 
rocks to mixtures of quartz, white mica, carbonate, and bleached chlorite. 

Pyrite is present throughout the altered zones, which weather to rusty tints 
and in places are friable and rotten to a considerable depth. The pyrite is 
present in distinct crystals, as irregular grains of peculim· rounded or rosetted 
shapes, as skeleton crystals, and as massive irregular patches, which in places, 
with quartz, have vein-like forms. Stibnite is abundant on the Whitewater 
claims, and less so on the other groups. It is usually fairly massive and 
irregularly distributed, and forms veins with quartz and other minerals. It. 
replaces some of the massive pyrite, •and cuts some of the quartz in di tinct 
veinlets. Arsenopyrite has been observed only on the Whitewater and Silver 
Bird· claims, in certain sections of the altered zones. It occurs entirely as 
disseminated crystals of unusual, needle-like shape, up to ! inch long. In places 
these crystals are grouped so closely as to give the impression of massive 
veinlets or lenses. In other places the arsenopyrite appears to form a cement 
for highly shattered masses of quartz and other minerals. Neither gold nor gold 
telluride was observed under the microscope or in hand specimen, but assay 
returns reveal its presence. Investigations by the Ore Dressing Division of the 
Mines Branch, Ottawa, have shown that it is not recoverable by ordinary· 
amalgamation or cyanidation, but that practically all is recoverable by :flotation 
with the arsenopyrite. Spectroscopic examinations further confirm the existence 
of the gold in the arsenopyrite. It is, therefore, probably present in solid 
solution. Howeve1-, the amount of gold present is not proportional to the 
amount of arsenopyrite, hence possibly the arsenopyrite may be of more than. 
one age, and some of it barren of values. 

The width of the parts of the altered zones mineralized by mixed sulphides 
varies greatly. On the Whitewater claims some zones show mixed sulphides 
across their entire width, whereas on the Silver Bird mixed sulphides are confined 
to narrow band that represent very Limited parts of the altered zones. 

Quartz is usually abundant in the sections ·of mixed sulphides, and appears. 
to be of widely different ages. Some is older than the arsenopyrite, some was 
deposited along with it, and some tmverses broken orystals of arsenopyrite and 
hence is later. It occurs in a variety of forms, as fragments in breccia, as. 
irregular bodies replacing the vo'lcanic rocks, and ·as veinlets both regular and 
irregular. It ranges in colour fr.am white or pink to dark grey. 

It is clear that the solutions responsible for the alteration of the country 
rock and the deposition of ore minerals were a:ctive over a considerable period of 
time, throughout which they varied notably in composition. Repeated shearing: 
or shattering movements permitted access to different parts of the zones, so that 



65 

the individual minerals are abundant in some places, scarce in others. In the 
later stages the brittleness of the more quartzose sections, which could shatter 
readily, may have influenced considerably the movement of solutions. 

Beside the deposits in the tuhini rocks, there were also some in the 
P alreozoic beds. These will be described in a later section. 

POLARIS- TAKU MINE1 (WHITEWATER CLAIMS) 

(By D . C. Sharpstone) 

"Three men, Ray Race, ·walter Hedman, and Ray Walker . . . discovered 
the Whitewater property (now known as t he Polaris-Taku) during the summer 
of 1929. . . . During the summer of 1930 . . . the showings were examined by 
the N. A. Timmins Corporation, which secured an option on t he claims, and 
started extensive t renching and diamond drilling in 1931 . . . . The Timmins 
trenching exposed a large number of veins, from at least ten of which good gold 
values were obtained over widths of 1 to 15 feet. While much of their drilling 
succeeded in finding good ore, it was difficult to make correlations with the 
surf.ace showings, and in three holes which were drilled under some of the most 
important surface showings, no ore was found. The conclusion was reached that 
the veins were extremely erratic, lenticular, and restricted replacements. Conse
quently, the option was dropped in the fall of 1932. 

"Immediately upon Timmins dropping their option, the property was taken 
over ,by the Alaska Juneau Gold Mining Company. This company . . . started 
a t unnel from the lower hillside at an elevation of 245 feet, to cut several veins 
exposed by Timmins' drill holes. . . . Four veins, from 2 to 14 feet in width, 
were cut, which contained commercial gold values, and upon two of these some 
drifting was done. No. 4 vein was developed fo r a length of 115 feet to the 
northeast of the tunnel , where it was cut off by a lmge fault. . . . A 45-foot 
segment of "A" vein, lying between two small faults, was also drifted upon in 
the wes·t end of the tunnel. . . . o work was done to find the faulted 
egments. In the fall of 1934 the -company relinquished their option for the 

twofold reason that (1) veins seemed too complicated, and (2) tests indicated a 
complex metallurgical problem and poor gold recovery. 

"Upon termination of the Alaska Juneau option, the wrj.ter started negotia
tions with the owners on 'behalf of Edward C. Congdon, of Duluth, Min.nesota, 
and his associates, and late in 1934 secured an option on the property. In May , 
1935, work was again star ted in the lower Alaska Juneau t unnel to explore for 
the faul ted continuation of the ore bodies exposed there. . . . Remarkable 
success attended this work . .. and by F ebruary, 1937, sufficient ore had been 
developed to warrant mill construction. 

"Wi th in the mine workings (See Figure 5), the formation consists of hard 
green massive andesite and silicified tuffs, alternating with comparatively soft 
phyllite and schist. The exposed bands of massive tuffs range between 300 and 
500 feet in width, while t he schist bands are usually narrower, ranging between 
100 and 2DO feet in width. . . . It is believed t hat they (the schists) represent 
more argillaceous zones along which most of the movement ,and adj ustment 
occurred during deformation an d folding .... 

1 EoIToa's NOTE. When Dr. Kerr examined this property in 1932 development was confined to trenches and some 
diamond drilling. Later, much exploration was carried on, and mining operations began in ovember 1937. 
A description of the developments was written in 1938 by D . C. Sbarpstone, nnd published in the Transactions 
of the Canadian Institute of Mining and Metallurgy, vol. XLI. 1938, pp . 481-500. As this publication may not 
be readily available to many readers, it has seemed desirable to quote largely from Sharpstone's paper, to 
bring the information regarding this property up to date so far as possible. 
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"A complex system of veins occurs in the greenstones, which have two habits 
of occurrence: 

(1) along contacts between schist and massive greenstones; 
(2) traversing massive greenstones. 

Both systems of veins are of similar age and mineralization. 
"The largest and most persistent vein so far developed is of the contact type. 

Known as "A" vein (See Figure 5) , the fissure generally follows the contact 
between massive greenstone on the footwall and schist on t he hangingwall. How
ever, in places it diverges from the conbact either into the schist or greenstone. 
The best ore occurs where the fi ssure is on the contact or in massive greenstone. 

LEGEND 

~ / - [ZZJ ~ 0 
Massive Schist Formation Veins Faults 

greensfone contacts 

SCALE OF FEET 
200 0 200 400 

G.S.C. 

Figure 5. Polaris-Taku mine, Atlin mining division, B.C., showing vein ·and f.ault system 
on the A. J. level, by D. C. Sha.rpstone, 1938. 

The strike is generally east-west to north 70 degrees west1, and t he dip 65 
degrees south to vertical. The vein varies from 2 to 25 feet in width, and 
averages about 8 feet. It has been developed for a length of approximately 1,000 
feet, and indioations on the surface suggest that it may extend for an additional 
1,000 feet. 

"The transverse veins strike from north 10 degrees west to north 60 degrees 
east. Veins of this type are prolific, but smaller than the contact type. All so 
far developed lie in the footwall and to the north of "A" vein. The veins occur 
solely in the hard, massive, and brittle bands of greenstone, and die out when 

1 It wiU be noted that the average strike or the bedding, according to K err, is north 20 to 40 degrees east. 
l t would appear, therefore, that the mine, in which the average strike is north 70 degrees west, must be 
developed on a drag ··~1'1.-En. 
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they intersect a schist zone. However, not infrequently, what appears to be 
their counterpart is found in the next succeeding band of greenstone beyond the 
schist. Several -0f the veins have been found to branch from "A" vein, but none 
cross it and continue beyond on the hangingwall side. Many junctions and 
intersections occur between the transverse veins, because of their diversity of 
strike and dip. 

"The laTgest tr.ansverse vein so far developed is 18 vein, whioh has been 
opened on 'One level for ·a length of approximately 450 feet. Ten others oif 
commerci·al value have been developed ·ov•er lengths of 50 to 209 feet. These 
veins av·erage 3 to 5 fieeit in widbh. Numel'Ous others, on which no commercial 
bodies of ore have yeit been found, also occm. 

"A eries of reverse faults occur which strike generally about noTth 10 
degrees west ·and dip 35 to 60 degrees east. Faulting is both pre- and post
mineml, and rather clearly represents ad justments which began before tJhe intro
duction of mineralizati·on and continued after mineiializ·aiti'On had ceaised. 

"The most common ['elation is ·a horizior1<tal offset of veins of from ten to 
forty feet, but in one case, a n offset oif at least 100 feet -is suspected. In other 
places, veins die out against tJhe faults, and again, some of the smaller faults are 
displaced by 1'ateT movement along the veins. Gener.ally, the faults carry very 
li ttle gouge and often are very inoonspicuous. A little ankerite has commonly 
been irntroduced along the fcaults, ·and sometimes other mineralization is present . 
One fault, called No. 4, has displaced "A" vein on t he A. J. level for approxi
mately 20 feet, ·and is marked by only three inches of ·anl\:erite and no gouge. 
A hinge movement is charncteTistic of several of the faults, which on one level 
may have a throw •of 40 feet, while 250 feet 1above, the movement may be less 
than 5 foci . 

Oreshoots and Mineralization 

"V cin mineralization consists of arsenopyri1te, pyrite, stibnite, possibly 
pyrrhotite, and gold in a gangue of quar<tz ·and carbonates. The gold is associated 
with the arsenopyrite and possibly tJo some extent with pyrite. It very seldom 
occurs free. 

"Underr the highest magnific•ati'on, no free gold can be seen even in rich 
specimens, and t here is a stl'Ong suggestion that most of it occms in a stat"e of 
olid olut ion, or extremely fine intergrowth wirth arsenopyrite. 

"The sulphide content ·of the veins •averages between four and five per cent. 
Arsenopyrite is most ·abundant with pyrite nex1, in importance. Although fairly 
abundant in ome specimens, stibnite comprises less than one-tenth olf one per 
cent of the vein matteT. VeTy small 1amounts of an unidentified mineral , prnbably 
pyrrhotirt·e, han been observed under the micmscope dusted through the vein. 

"The first peri•od of mineralization consists of intensive replacement of t.he 
greenstones and schists, •along the shear z.oTI'es, with oarbonatcs ·and some pyrite. 

" In addition fo the carbonates ·and pyrit·e, the chrome m~ca fuch site is 
abundantly developed, while in places there .is marked siEcificatiion. Replace
ment occurred not only within the shears, but extended into the walls for a 
distance of from several inches on the smaller veins, to as much as 25 to 30 
feet on the larger. This process of alteration and replacement no doubt continued 
through. the !at r periods. On the urface, oxidation of pyrite has conspicuously 
emphasized the hydrothermally altered and replaced wall rock along the veins. 

"Following c·arbonation, ·abundant aTsenopyrite and pyri.te were introduced 
which replaced the carbonate Tock. The arsenopyrite of this perivd occurs 
charaC'teristically as very fine di seminated needles, and the pyrite as fine 
dis emina.ted grains. Most of ·the gold was introduced in -this pcrj.od. 
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"Then came a succession of vein intl'oductions including qual'tz, carbonate, 
and viarying amounts of sulphides. Some veins were of quartz and carbonate, 
while others wel'e of carbonwte crossed by later quartz, 1and still others of quartz 
crossed by lat.er .C}arbonate. Numerous angular to rounded inclusions of green
stone containing disseminated arsenopyrite and pyrit.e are conspicuously present 
in the later veins. The 11ast period of mineraliz·ation consisted of carbonate and 
tibnite, which occurs as stringers crossing <the earlier vein materials. No gold 

values of consequence were introduced during this p"eriod. 
"T1he dynamic effects were •evidently prolonged and recurrent. Shatitering 

must have recurred four 'Or five times during mineralization, or alternated with 
it to deveJ.op such a seri·es of veinlets, one crossing the other. F. A. Grout reports 
that, under the microscope, even the late carbonate veins appear to have been 
d1eiforrmed under sufficient pressure oo notably bend and break tJhe carbonai!:Jes. 

"Generally, the mineralization lacks the char·acteristic signs of very high 
:ir very low temperatures, and foT :this ma on is clasS"ed as mesotheTmal. If 
pyrthotite were definitely reC'ognized, it might beoome necessary to change the 
classifications to hypothermal. 

"Throughout the mining area, the processes of mineralization have been 
profound and intensive. Orebodies of commercial sizie 'have only been deposited 
on the J.argeT 1and str·onger shears, but, along numerous weaker shears and fissures 
small lenses and irregular replacemen<ts occur. The full succession of mineraliza
hon is best devellQped on the skong "A" vein of con<tact type. The transverse 
veins, which are weaker and along which less movement has occurred, :tend to 
contain more of the first generation arsenopyrite and pyrite and less of the later 
qual'tz and carbonates. However, the latter ·are often of higher grade, since 
most of the gold was· deposited with the first generation airsenopyrite. Replace
ment of this material by l•aitJe solutions has had the ·apparent effect of diminishing 
gold values, ratheT tJhan increasing them, :bhTough the process of re-solution and 
transportation of the metal content. 

"Oresho'Ots so for developed range from 50 to 800 feet in length, with widths 
ranging to 35 feet. The walls frequently pinch and swell and show considerable 
irregul1arity, both in the v·ertic•al and hiorizoni!:Jal plane. Frequent replacements, 
and development of ore in the walls of the veins add to the irregulaTity of the 
deposits. The vertical range 'Of commercial minerali?tatiion has not yet been 
determined, but has ·been proven from an elevation of 700 feet to sea level, the 
lowest point yet prospected. The greaitest vel'tic·al range of ore yet developed 
on •any one vein is about 400 feet. 

"Commercial replacements and minerali?tat ion along fissures have been 
demonstraitJed to ·die ·out rnpidly in some of vhe veins and from present informa
tion, it is suggested that the vel'tic·al range of oreshoots will, in general, be 
·about equivalent <to their horiziontal 1'engt;h. However, no limi1ts have yet been 
indicated of the depth to which oreshoots will recur, and it is anticipated that 
the ran~e will be much greater than rthat now developed. All commercial 
mineralization so far found is limit1ed in ·areal extent to an area approximately 
2,000 feet squaTe, which lies in the heart of ithe company's holdings. Away 
from this area, numerous carbonated and pyritized shear zones have been found, 
but t hey are barren of the J.wter gold 1and arisenopyrrite mineralization. 

"Gold values in the veins s'how remarkab1'e continui·ty •and unifoTmity, and 
usually show a direct relationship to t he amount of arsenopyrite present. Whi1'e 
arsenopyrite in some areas carries more gold than in others, it has never been 
found to ·be banen, 1and good arsenopyrite mineraliz·ation almost always indicates 
good goJ.d values. A1s the g-o1d C'Ontent oif the arsenopyrite increases, it commonly 
takes on an increasingly brassy lustre, as compared with its usual s~eel grey 
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colom. Very few high grnde assays are obtained from the veins, values seldom 
exceeding 1·5 ounces. The average gold content of oreshoots varies between 
· 25 and · 60 ounces." 

SILVER QUEEN 

The main showing on the Silver Queen is approximately at the position 
indioated on the map. There a width of 200 feet of volcanic rocks highly 
impregnated with pyrite is exposed. In places t'he pyrite is massive. It is 
replaced by some stibnite and ohalcopyrite. No 1arsenopyrite :has been observed, 
nor important gold values found, though sampling has not been thorough. 

At present the property is mainly of intei'est because the strike of the 
altered zone 1above, projected northwaPC!, c·arries inoo some of 11he main showings 
on the Whiten·aitcr da·ims. 

SILVER BIRD 

An extensive altered zone on the Silver Bird cliaims strikes somewhat east 
-of north. Between elevations of 1,200 and 1,500 feet a width of some 200 feet 
was seen, and :the total width is reported to be about 1,000 feet, <though this 
undl(mbiedly includes some unaltered OT slightly 1altered parts. Tmced uphill, 
the altered zone passes intio unaltered green volcanic rocks some 300 to 500 
feet above. Down:hill the first exposures ·are those of ithe underlying Palreozoic 
rocks. Some smaller z.ones are ·exposed to the west; to the ea'5/t exposures are 
fow. Thus, concealed beneath the dri1ft, there must be a c1omplet-e c:mss-section 
of rtJhis 1altered zone on tihe hillside, 'and further explor·ation may reveal t.he 
presence of orebodies. 

The most impor·tant mineral showings to d•aite are found along ·a very small 
sitream known as Sulphide Creek, which follows a fracture trending roughly 
north, with a dip in places as low ias 30 degrees east. There :fl.as been con
sidemble shatJtering along the foacture and in places it ca1,ries some gouge-like 
material. In others it is filled by a qua1itz-cemented b1'eccia high)y mineralized 
with iarsenopyrite, together with some pyrite iand s·tibnite. Values of $8 fo $2·1 
in gold to ithe ton are reported. However, the "vein" is T'elatively 1Srho1~, and a 
foot ·m· less in width. Its wall-rocks ·are impTegnated with aTsenopyrit1e and 
carry up 1:io $2 a ton in gold. 

ANTIMONY DEPOSITS 

The antimony deposiits seem very similar to ·the Whitewaiter group of gold
antimony deposits, except that gold and ·arsenopyrite are J.acking. Only t.rn 
deposits are known, on the Surveyor and Council gmups of cl•aims. 'I'hey were 
not visited by ithe writer, but have boon des·cribed by DT. J. T. Mandy (24, 1930, 
p. A121) 1as foUows: 

"The (SurveyoT) group of 10 cla·ims is situated on vhe west slope of 
Si:tJtakanay mountain, on the left bank 'Of the s·outh fork of the Taku River 
(•the south bank Qlf Stuhini Creek) 1about half a mile from its mouth. 'I'he 
occurrence consists of a well defined shear zone about 11 feet wide, striking north 
50 degrees west (mag.) and dipping 50 degrees southwe t. This has been 
tmced up the mountain from elevati'On 50 feet rto 190 feet above the river. 
The z·one is banded and reticulawd in structure and well miner.alized with 
streaks, bunches, and veinlets of massive -and disseminated stibnite, accompanied 
by a fine dissemination ·of pyrite, in a gangue of qua'I'tz with some calcite . 
. . . 1a sample ... taken from the big cut at the upper end as-ayed: gold, nil ; 
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sih·er, nil; arsenic, nil; antimony, 37 per cent . . . The antimony ore is 
rema rk·ably free foom refractary adulterants and may possibly be of commercial 
irnpol'tance on bh is account." 

The Council group of claims is abouit a mile so uthwest of the Surveyor 
group. Trenches, awording itJo :Mandy, displ•ay a shear z.one very like tha•t 
seen on t he Surveyor gl'Oup, and with simila•r mineralizaobon. 

LEAD-ZINC DEPOSITS 

An altered and 'heavily pyritiz.ed oone, from 1,000 to 3,000 feet wide, 
apparently surrounds the mass of granodim·ite on Moun t Lester J ones. The 
precise width is difficult fo determine, because the granodi·ori1te itself is heavily 
pyri1tized in the marginal parts, s·o tlrnt its contac1ts, on the urface at leJ.st, 
cannot be placed. 

The rncks .around the granodiori'te aTe 1bhe ·andesi1tic lavas and tuff of the 
Stu•hini and K·ing Salmon groups. Besides it:hei·r impregn·ation with pyrite, they 
have been highly s ilicified, probably also with addition of oarhonates and whi1te 
mica. Veins cut these alitered oones ·and in p1'aces ex:tend bcy•ond them, but for 
the most pa1't do n1ot extend more than a few hundred feet foom the in trusiYe 
mass. They .aTe composed ·of C'akiite, quartz, and pyrite, wibh lesseT amounts 
of chalcopyri1te, galena, arsenopyri:te, and sphaleribe. All ·these sulphides ·are 
coarsely crystalline, •and •tend to occur in bunches rather than intimately inter
mixed. Most of the Yeins seen are narrow. 

Little of economic value 'has yiet been found in this area, and unless it 
shall be pPoved ithat considerable bodies of vhe Tock mass oan be mined as a 
\\·hole, it seems unlikely that it will be found of worth. 

The Reel Cap •and Red Cap Extension groups of claims 'have been staked 
on these bodies, in Red Cap Valley 1along tJhe l·al{'e, and h-av·e been described by 
.T. T. )..1andy (24, 1931, p. A63). 

LEAD-ZINC-SILVER DEPOSITS 

Load-zinc-silver deposits ·are formed as replacements in ·the Permian lime
stone. They differ from the repl·acements in volcianic rocks in that <they aTe 
controlled ma·in'ly by the distribution of the limestone ·rather than by it
structme, o tJhait the rocks enclosing the limestone are generally the walls of the 
deposit. Where replacement has not been complete, fractures or bedding planes 
may constitlJlte the walls. 

T·he deposits include the Potlatch-Hanker gr-oup of claims, :the FJrick en
A5hby group, and •a small deposit of sulphides near the end of Sohazah Valley, 
just above the valley flat on the soutiheasit sid·e. 

POTLATCH-BANKER 

The main howings on these claims straddle the houndary between :them. 
j u&t above the valley fliat nn the east side of Tulsequah Valley 1about 2-2- mile 
above its mouth. D evelopment w'Ork consis1ts of seve1'al :deep trenches and 
diamond drill hole . The deposits are in bedded and massive P ermian lime
stones, l'.-hich in places are well silicifi-ed. The bedding sfa'ik-es norith 30 fo 60 
rlegrees west. The structure appear to be anticlinal in general, with many 
mino·r folds, •and a plunge at ·a Jow •angle :to the s•outhea t. The limestone is 
rxposecl, •though not continuously, ·across a width of morn than 200 foet. In the 
trenches may be seen several long masses of green rock, which aTe probably 
volcanic rocks included in mi-nor synclines. A hole drilled directly beneath 
some of these cut no green rock. 
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Trenching has revealed the presence of rather short, irregular lenses of mixed 
sulphides, scattered about without system except that their Ionger axes seem 
to par-allel the s•trike. Most of the lenses are less tJhan 8 feet wide, and have 
been found throug;hout an area 300 to 400 feet kmg and more than 200 feet wide. 
They appear to be quite shallow; drill holes show little mineralization below, 
and even in trenches 10 feet deep the mineralization shows a noticeable decrease 
from top to bottom. 

Pyrite, sphalerite, and galena are the principal sulphides, and chalcopyrite, 
tetmhedrite, jamesonite, and magnetite are present in smaller -amount. Carbo
nates •and quartz form itihe chief gangue minerals; the richer parts vf the depositis 
are high in quartz. The sulphides v.ary widely in proportions from place to 
place; they are commonly coarsely crystalline, and excellent specimens may be 
obtained from the numerous vugs. Assays that appear to be representative of 
the well-mineralized seC'tions show more than 100 ounces of silver to the von, 
and a little gold. 

In the writer's opinion, the minemlization is confined to the crest of an 
anticline plunging sout'heast. If this is conect, 1::he deposit will have been 
removed ·by ·erosion to the norbhwest, but to the southeast the an>ticline should 
plunge beneath the yQunger volcanic rocks, and its full thickness be thus 
preserved. Though rthe deposit is only a few feet thick where exposed, it is 
impossible >to know how much ·of it has been eroded •away; and the foll thickness, 
beneath the volc·anic c'Ov·er, may be considerably more. 

ERICKSEN -ASHBY 

'Dhe Ericksen-Ashby group of ·claims is situaited 'Oll the north end of Erick
sen Mounrtain. The showings range from near river level to heights of some 
3,000 feet. They were staked by Ericksen .and Ashby in September 1929, and 
oome work was done on them in the 3 succeeding yemrs. 

Mount Ericksen is a narrow ridge with very steep s-ides, and •above 2,000 
feet exposure is ·almost continuous, except for patches of talus. The rocks are 
the pre-Permian sandy ·argillites and quartzites, QverJ.ain by ·the Stuihini volcanic 
group; beitween the •two is a sheet, only a 1few feet thick, of Permian limestone. 
The siheet may have been discontinuous before deformation, but if not t·he 
very complex folding it has since undergone has made it so. It now forms 
numerous discontinuous patches of vecy irregular shape. To repre ent it at all 
on the map it has been necess·ary to exaggerate considerably the extent and 
continuity of these patches. 

Mineralizing s·olU'tions •appear to have t•ravelled •along between the pre
Permian and Mesozoic rocks repla·cing any limestone with which they came 
in contact. In plac·es, where they encountered shear zones in the volcanic 
rocks, they replaced them also, as described on page 63. Thus the mineralized 
replacements of Iimes"tone are tihin, discontinuous, blanket-like bodies. Three 
such patches on ·a v·ery steep wall Qn fJhe cast side of the mounitain were 
estimated ito cov·er ·areas, respectively, 200 •feet by 50 feet, 300 to 400 feet by 
J 00 feet m less, •and 50 feet by 10 feet. The rus•ty surfaces thus estima.ted are 
probably larger than the underlying deposits. as water running over the surf·ace 
would carry the rust downward. Such patches were Qbs·erved in ithe anticline 
fo r some 3 miles of its length. 

The minerals present iare pyrite, with lesser 1amounts of sphaleTi te and 
P'alena, in a gangue of quartz and remnants oif limestone. Malachi t.e stain in 
p'J.aces suggests that chalcopyriite is present locally. Excellent specimens of the 
sulphides can be found in places. J. T. Mandv renorts (24, 1929. p. Cl19) 
that a s.amnle of galena assayed about 23 ounces of silver to the tcm, with a 
trace ·of gold. 
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SILVER-LEAD-ZINC VEINS 

HIGHLAND BOY 

The Highland Boy group of six claims lies adjacent to the International 
Boundary on the north side of Sittakanay River. It is owned by William 
Donaldson and Dr. C. P. J ennie, and is one of the oldest, if not the oldest, 
groups in the rnap-.area. 

The showings occur in pre-Permian rocks just west of a draw that crosses 
the ridge and is larg;ely filled with drift. The wo1rkings consist of an adit 72 feet 
long, a shallow pit above the end ()f this, several open-cuts, and .a shaft in the 
draw, which in 1932 had not reached bedrock. 

The quartzites and quartz-mica schists here are intensely folded and give 
the impression of a succession of smal l, nearly isoclinal folds. They strike 
slightly east of north, and dip mainly to the cast. Like all the pre-Permian 
rocks they carry large masses of barren quartz; besides this there are quartz 
veins carrying massive pyrite, and a vein of galens, and arsenopyrite on which 
most of the work has been done. 

The vein lies in a shatter zone that strikes north 35 · degrees east and dips 
vertically. At the south end of the above-mentioned pit, which is about 20 
feet long, a stringer less than an inch wide carries arsenopyrite and galena. At 
its north end a font of quartz carries arsenopyrite, which is said to run $11 
a ton in g;old; and beside it an irregular stringer an inch wide of arsenopyrite, 
pyrite, and galena said to carry silver values. West of this is 3 feet of quartz 
with pyrite, said to run $1.50 to $2 a "ton in gold. About 60 feet north of the 
pit a shatter zone of quartz and schist is visible, carrying much pyrite in places, 
and reported to have yielded three samples carrying high gold assays, which, 
however, could not be repeated. At 90 feet beyond the pit .a trench shows pyrite 
stringers cutting quartz and schist, and said to assay $1.50 a ton in gold. 

The adit, which runs west from the draw, cut what was supposed to be 
the downward extension of the vein in the pit at about 69 feet from the portal. 
The vein in it is .a stringer 3 inches wide of quartz and pyrite. 

GOLD-ARSENOPYRITE VEINS 

SILVER BIRD 

In the Palreozoic rocks on the Silver Bird claims gold values have been 
found in certain quartz veins acrnss an ar·ea perhaps 75 feet wide across the 
strike. Though many of the veins are barren, like most iof the quartz in the 
Palreozoic rocks, others are said toi assay from $1 to $2, with erratic assays up 
to $30 a ton. These veins were found in the valley of a small stream called 
Middle Creek, which lies just beyond the area of Stuhini volcanic rocks. 

Careful examination has shown that the quartz veins are of two. types. 
A creamy, massive, fine-grained variety is the barren qum'tz common through
out the Pal reozoic rocks. The other has a darker grey colour, is more vitreous, 
allld carries vugs filled with quartz crystals. It occurs in irregular masses, in 
tiny stringers, and as breccia cement. H a.nd specimens show smears of a light 
bronzy white mineral, which tarnishes to resemble an unusual variety of pyrite. 
Polished specimens show that it is arsenopyrite, in thin streaks up to -2- inch 
long. The association is very ~imil ar to that present in the gold deposits in the 
volcanic rocks, and the two are, therefore, considered to be closely related. 
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GRAPHITE 

The owners of the Red Cap group of claims have reported the pre ence 
of graphite on the top of the ridge a mile northwest of Mount Lester Jones. 
Some samples weighing more than a pound were brought down, and appear t-0 
be high-grade graphite with a somewhat sheared texture. As no coal or carbon, 
from which the graphite might have formed by alteration, has been found in the 
King Salmon or Stuhini rocks, the graphite is probably vein material. 

COAL 

No coal of economic importance has been found within the map-area, 
although some very thin seams occur at the base of the Sinwa limestone, and 
there is much carbon in all the post-Triassic rocks. If coal seams exist, they 
are most likely to be found in the Takw.ahoni or the lower part of the Sinwa 
groups. A 4-foot seam has been reported on Taku River 12 miles above the 
head of canoe navigation, the limit of which is usually considered to be the 
junction of Sloko and Nakina Rivers, at the extreme northern limit of the 
area mapped. 
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rr.ATIC IJI 

View easterly across Taku River Valley to Mount L ester Jones, in rig-ht 
background. Note the steep slopes above the main valley bottom, and 
app1·oxi111ate elevat ion of timber-line. (Kegative R.B. 135-1930.) 
(Pages 9, 14.) 
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