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The Squaw Creck-Ramny Hollow Area,

SUMMARY,

The Squaw Creek-Rainy Hollow area, approximately 750 square miles in extent, lies
in the Atlin Mining Division in north-western British Columbia, about 40 to 70 miles
west to north-west of Skagway, Alaska. In 1943 access to the area was greatly
improved by the construction through it of the Haines * Cuf-off ¥ Road, connecting
Haines on Chilkoot Inlet with the Alaska Highway at a point 100 miles west of
Whitehorse.

The area congsists of several rugged north-westerly trending mountain ranges with
intervening narrow plateanx and valleys that are either broad or narrow and deep.
The north-eastern section of the area forms part of the Coast Mountains, the other
"mountains of the area form part of the Alsek Ranges of the-St. Elias Mountains, and
the plateaux and broad valleys form the south-eastern part of the Duke Depression.

Bad weather and the presence of snow restrict prospecting and surface-work in
most of the area to about three and one-hdlf months per year.

The area is untimbered except for the Klehini Valley up to an altitude of about
2,600 feet, the sides of the Tatshenshini Valley up to an altitude of about 3,200 feet,
and a few other small areas.

About one-quarter of the Squaw Creek-Rainy Hollow area is underlain by Permo-
carboniferous rocks consisting of limestone, argillite, quarizite, marble, gneiss, schist
and some skarn, greenstone, and chlorite schist. Rocks of Mesozoic age, which include
pillow lava, greenstone, breceia, chlorite schist, argillite, gneigs, mica schist and some
limestone, chert, and quartzite are abundant in the northern part of the area. In
general, the Permo-carboniferous and Mesozoic rocks strike north-westerly and dip at
high angles. Mesozoic intrusives are expoged over approximately one-third of the
area. They consist of large bodies mainly of quartz diorite and granodiorite and
small bodies of peridotite and serpentine, gabbro, diorite, granite and granodiorite,
and feldspar porphyry. Down-faulted blocks of Paleocene rocks consisting mainly of
rently dipping rhyolite, conglomerate, sandstone, and shale occur in a few places, and
down-faulted blocks of Paleocene to Miocene rocks consisting mainly of basalt, rhyolite
tuff, and congliomerate occur in one place. Several small patches of almost flat-lying
basalt and some basalt tuff, basalt agglomerate, and conglomerate of probable Late
Tertiary age rest unconformably on some of the Mesozoic rocks.

During the Pleistocene, part of an extensive ice-sheet moved south-eastward, in
general, across the region, depositing large amounts of drift in the valleys, mainly in
the northern part of the area, and scouring some of the land forms, mainly in the
southern part of the area, to give them a smooth appearance,

The main mineral production from the area has been placer gold, estimated to
total approximately 5,000 oz., cbtained from Squaw Creek. Qther creeks in the area
are known to contain gold, but none has yielded it in paying quantities.

The lode deposits of the area are replacement deposits in skarn, and gold-bearing
quartz veins, The former consist essentially of: (1) bornite-chalcocite deposits con-
taining Important amounts of silver, (2) galena-sphalerite deposits containing minor
amounts of silver, (8) pyrrhotite-sphalerite-chaleopyrite deposits, and (4) magnetite-
chalcopyrite deposits. The first three types occur chiefly at Rainy Hollow and the
fourth occurs in the section south-east of Mount Glave (Three Guardsmen). Several
deposits of high-grade mineralization have been found at Rainy Hollow, but none has
proved to be large.
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Production from lode deposits in the area has totalled only about 160 tons. This
consisted chiefly of high-grade copper-silver ore shipped between 1911 and 1222 from
the Maid of Erin property at Rainy Hollow,

Coal occurs in some of the Tertiary rocks.of the area, but the known seams are too
thin to be of value.



L

CHAPTER L—-INTRODUCTION.

LOCATION.

The Squaw Creek-Rainy Hollow area, consisting of about 750 square miles of
mountainous country, lies within the Atlin Mining Division in north-western British
Columbia (Fig. 1). The area is a north-westerly trending belt about 46 miles long
and 10 to 20 miles wide lying along the Haines “ Cut-off ¥ Road. It extends from the
Alaska-British Columbia Boundary in the vicinity of the Klehini River (approximately
59° 25’ north, 186° 20" west) to the Yukon Boundary in the vicinity of the Tatshenshini
and Blanchard Rivers (60° north, approximately 137° west).

The Squaw Creek-Rainy Hollow area contains no permanent settlements. During
the winter it is entirely uninhabited, but vsually during the summer and early part of
antumn placer miners live on Squaw Creek. At that time of year Mrs. F. Muncaster,
of Squaw Creek, acts as Sub-mining Recorder for the district. The office of the Gold
Commisstoner and Mining Recorder for the mining division is at Atlin.
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Fig. 1. Key-mayp of north-western British Columbia, sh.owing: location of
Squaw Creek-Rainy Hollow area.
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ACCESS.

. In 1945, because of the impassability of the southern part of the Haines Road, the
writer entered the area via Skagway in Alaska, Whitehorse in the Yukon Territory,
the Alaska Highway, and the northern part of the Haines Road. Steamships operating
on a ten-day schedule make the voyage between Vancouver and Skagway in three and
one-half days. Steamship service is also maintained between Seatile and Skagway.
Trains of the White Pass and Yukon Route meet the ships at Skagway whence they
make the trip to Whiteherse in about six hours. One hundred miles west of White-
horse the road to Haines branches off from the Alaska Highway.

Whitehorse is also provided with good aeroplane service from Vancouver, Seattle,
and Edmonton; and it is accessible from Dawson Creek, in north-eastern British
Columbia, via the Alaska Highway.

The Haines Road provides a convenient way of reaching the Squaw Creek-Rainy
Hollow area from the south. Haines, on Chilkoot Inlet in Alaska, has weekly boat
service from Skagway and from Juneau, a port of call for steamships en route to
Skagway. A mud-slide has made the Haines Road, near the Alaska-British Columbia
Boundary, impassable for considerable periods.

Under suitable weather conditions, aercoplanes could be landed on Kelsall Lake
within the Squaw Creek-Rainy Hollow area.

The road, known as the Haines “ Cut-off,” that connects the Alaska Highway with
Haines, is 159 miles long. The northernmost 65 miles of the road are in the Yukon
Territory, the next 52 miles are in British Columbia, and the southernmost 42 miles
are in Alaska. The road is fairly straight, 30 feet wide, gravel-surfaced, and in gen-
eral has good grades (Plate IV, A). Shelter huts have been placed at eight points
along the road in the untimbered regions between Stanley and Datlasaka Creeks and
between Kusawak Lake and Rainy Hollow.

In the first part of the 1945 field-season the road was impassable because of flood
damage at Blanchard River and at Stanley, Kwatini, Moi, Datlasaka, and Nadahini
Crecks and because of a large slide about 8 miles north of Pleasant Camp. A erew of
the Alaska Highway Maintenance Division, working southward, repaired the road until
all of it was passable on August 3rd. ’

In the first part of the 1946 field-season the road was not passable with safety
because of serious flood damage at Stanley Creek, minor damage at several other creeks,
and because of a large slide near Pleasant Camp. A road crew of the Canadian Army
had the road in repair by the middle of the summer and continued improving it until
the end of autumn. Late in the summer, buses started running on a weekly schedule
between Whitehorse and Haines and an officer of the Canadian Customs was stationed
at Pleasant Camp. .

During the summers of 1945 and 1946 the freight rates on camping equipment
were a8 follows: Vancouver to Skagway, $15 per ton; Vancouver to Whitehorse, $99
per ton. The freight rates on mining machinery were: Vancouver to Skagway, $18
per ton; Vancouver to Whitehorse, $71 per ton. Trucks carrying freight from White-
horse along the Alaska Highway charge 10 cents per ton-mile. Pack-horses may bhe
hired from 3. Chambers at Champagne, 60 miles west of Whitehorse on the Alaska
Highway. The horses may be transported by truck into the area or may travel on foot
over a more direct route by way of Dezadeash River, Dezadeash Lake, and Klukshu.
Provisions and general supplies are obtainable at Whitehorse, Champagne, and Haines.

Within the area a tractor road leads from the Tatshenshini Valley to Squaw Creek
via Blizzard Creek and the north fork of Talbot Creek. A few other trails of lesser
importance are shown on the map; because that part of the Dalton Trail between Seltat
and Stanley Creeks has been largely duplicated by the Haines Road it has been omitted.
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In 1896 Jack Dalton established a trail from Pyramid Harbour, on Chilkat Inlet,
to the confluence of the Nordenskiold and Lewes Rivers in the Yukon Territory. This
trail, which followed much of the old Indian foot-path through the Squaw Creek-Rainy
Hollow area, became known as the Dalton Trail. Some years previously Mr. Dalton
had established trading-posts at Pleasant Camp on the Klehini River and at Dalton
Post on the Tatshenshini River (Brooks, 1900, p. 342).

In 1897 J. J. McArthur surveyed the Dalton Trail, and his work was embodied in
a revised edition of Dawson’s map published in 1898,

From 1897 to 1899 hoards of gold-seekers en route to the Klondike travelled
through this region over the well-worn Dalton Trail. In the summer of 1898 important
deposits of placer gold were discovered on Porcupine Creek by a small party of these
prospectors, who were delayed on their way to the interior by high water on the
Klehini River and by lack of provisions (Wright, 1904, p. 12), In the autumn of that
vear, copper float that was found near the Dalton Trail at Rainy Hollow attracied
attention to the area and a few claims were staked. In the following year 280 locations
were made at Rainy Hollow (Graham, 1899, p. 649). By 1899 a wagon-road, part of
which followed gravel-bars along the Klehini River, extended from Pyramid Harbour,
on Chilkat Inlet, via Porcupine to Pleasant Camp.

At this time development of mineral properties in the Rainy Hollow and Porcupine
,districts was hindered to some extent by uncertainty regarding the position of the
British Columbia-Alaska Boundary. This uncertainty arose from the dispute then in
progress on the interpretation of a treaty made in 1825 between Great Britain and
Russia. In 1899 a temporary working agreement was drawn up and a provisional
boundary was fixed along the Klehini River. In 1908 the present British Columbia-
Alaska Boundary was established and the Porcupine placer deposits definitely came
under Alaskan jurisdiction (Howay, 1914, pp. 5561-556).

In 1908 and 1909 the Alaska [ron Company tested some properties near Copper
Butte in the Rainy Hollow district with a shot drill and shipped a few tons of high-
grade copper ore (Fraser, 1908, p. 50; Fraser, 1909, p. 563). At this time a wagon-
road was being built by the Provincial Government from the Internatmnal Boundary
to Rainy Hollow.

In 1909 copper-bearing magnetite deposits were discovered in the Three Guardsmen
region situated a few miles east of Rainy Hollow.

In 1911, 80 tons of ore yielding 1,657 oz. of silver and 19,161 1b. of copper was
shipped from the Maid of Erin property in Rainy Hollow.

In 1914 g flurry of excitement was caused when many progpectors stampeded to
the Klehini River in search of gold, Although more than 100 placer claims were staked,
none yielded gold in paying amount and they were soon abandoned (Brewer, 1914,
p. 94). By this time a good wagon-road extended from Haines, on Chilkoot Inlet, along
the southern gide of the Kilehini River to Pleasant Camp and thence along the northern
side to Rainy Hollow.

In 1915 a gold-bearing quartz vein was discovered near Jarvis Glacier a few miles
west of Pleasant Camp.

During the years 1920 to 1922 considerable development-work was done on the
Maid of Erin vroperty and about 100 tons of ore was shipped. Dwuring this period the
Alaska Road Commiission rebuilt the road from Haines to Wells, constructed a bridge
across the Chilkat River, and extended the road along the northern side of the Klehini
River toward Pleasant Camp.

In 1927 coarse gold was discovered on Squaw Creek by an Indian from Klukshu,
and subsequently the creek became an important producer of placer gold.

In 1928 some diamond-drilling was done on the Maid of Erin property at Rainy
Hollow {(Munroe, 1928, pp. 121-122).

In 1928 and 1929 the Alaska Juneau Gold Mining Company held an option on a
group of claims near Jarvis Glacier on which gold-bearing quartz veins had been found
and did extensive exploratory work on them (Mandy, 1929, p. 120; Mandy, 1932, p. 40).
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FIELD-WORK.

During the summer of 1945 about three months were spent in field-work, most of
the time being devoted to reconnaissance geological mapping., In this work, positions
were determined mainly by resection and by pace-and-compass traverses. An excellent
topographic map, based on a survey made by W, E. Lawson of the Geological Survey of
Canada in 1914 and published by the International Boundary Commission in 1923
(International Boundary from Cape Muzon to Mount St. Elias, Sheet No. 9), was used
in the field. A few revisions of the drainage shown on this map were made by the
writer, chiefly from vertical aerial photographs furnished by the United States Army
Air Force; the Haines Road was added to the map from information supplied by the
Northwest Service Command of the United States Army.

In 1945, in addition to the reconnaissance work, maps were made of the Adams
and Maid of Erin properties at Rainy Hollow and brief examinations were made of
several other showings in the Rainy Hollow-Three Guardsmen region.

During the summer of 1946 a period of approximately three months was spent
in the field. About half this time was devoted to reconnaissance geological mapping,
and the remainder to detailed mapping on Squaw Creek and on the State of Montana,
Vietoria, and Lawrence claims at Rainy Hollow. During the reconnaissance work,
Lawson’s topographic map was extended to include a small area lying west of the 18Tth
meridian near the Yukon Boundary. ’

No mineral deposits have been reported on the south-western side of the Klehini
Valley across from Rainy Hollow. Because of this fact, and because of the difficulty
in crossing the river here, this area was not mapped.

 The field-work was supplemented by microscopic examination in the laboratory of
105 thin seetions of rocks and 28 polished sections of ores.

The manuscript for this bulletin was written in the first half of 1947,
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HISTORY OF DEVELOPMENT.

Long ago the Chilkat Indians of the ancient village of Klukwan and of ofher settle-
ments in that vicinity had a well-established foot-path, leading through the Squaw Creek-
Rainy Hollow area, over which they journeyed to the interior to trade with other tribes.
In 1882 Arthur Krause of the Bremen Geographical Society explored this old route
of travel which led up the Chilkat and Klehini Rivers, across Stonehouse Creek, down
Nadahini and Mansfield Creeks, and up the Blanchard River into the Yukon Territory
(Dawson, 1887, pp. 180 B-181 B). His sketch-map, which is remarkably accurate, is
ineorporated in 2 map accompanying Dawson’s report of 1887.
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In 1937 much attention was drawn to the Squaw Creek placers by the discovery of
a nugget weighing 46 oz. 5 dwt.

During 1942 and 1943 the United States Army constructed the military highway
known as the Haines “ Cut-off ” Road, which passes through the Squaw Creek-Rainy
Hollow area. Beginning in 1944 prospectors and the Squaw Creek placer miners
have used the Haines Road to reach the area from the Alaska Highway and from
Haines; more use of the road was made by the prospectors and miners in 1945 than
in 1944 or 1946.

PREVIOUS GEOLOGICAL WORK.

In 1898 J. B. Tyrrell of the Geological Survey of Canada fravelled over the Dalton
Trail en route to the Yukon Territory and recorded a few observations on the geology
and topography of the region (Tyrrell, 1898, pp. 36 A—46 A),

In the same year Russell L. Dunn made a journey along the trail and published
gsome notes on the geology and mineral deposits of the district (Dunn, 1898},

In 1899 a party of the United States Geological Survey explored part of the vast
territory lying between Pyramid Harbour on Chilkat Inlet and Eagle City on the Yukon
River. The report of the expedition by Alfred H. Brooks (1900, pp. 331-391) includes
some geological observations made along the Dalton Trail and is accompanied by a
zeological map on a scale of 80 miles to the inch.

In 1902 Charles W. Wright of the United States Geological Survey made a pre-
liminary study of the geology of the Porcupine placer distriet, which includes the south-
.eastern part of the Squaw Creek-Rainy Hollow area (Wright, 1904, pp. 1-35}.

In 1913 R. G. McConnell of the Geological Survey of Canada made a reconnaissance
of the Rainy Hollow-Three Guardsmen region. His report, which includes brief
.descriptions of some of the mineral deposits, is accompanied by a geological sketch-map
of the area on a scale of 2 miles to the inch (McConnell, 1913, pp. 29-33).

In 1916 Henry M. Eakin of the United States Geological Survey made further
weologienl studies of the Porcupine placer distriet (Kakin, 1919, pp. 1-29).

In 1927 W. E. Cockfield of the Geological Survey of Canada did reconnaissance -
‘mapping in parts of the Dezadeash Lake area, which lies to the north of the Squaw
Lreek-Rainy Hollow area (Cockfield, 1927, pp. 1-7).

In 1932 Joseph T. Mandy of the British Columbia Departrnent of Mines made a
geological reconnaissance along his route of travel from Rainy Hollow to Sauaw Creek.
A sketeh-map on a scale of 8 miles to the inch accompanies his report (Mandy, 1982,
pp. T4-79).

In 1945 H. 8. Bostock of the Geological Survey of Canada did reconnaissance work
in the vieinity of Mush Lake, Bates Lake, and Alder Creek lying about 25 miles north-
west of S8quaw Creek. In 1946 E. D. Kindle of the Geological Survey continued the
reconnaissance mapping in the Dezadeash Lake area.

Considerable information about the mining properties in the region is given in the
Minister of Mines, British Columbia Annual Reports for the years 1900, 1907, 1914,
1918, 1921, 1927, and 1933.
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CHAPTER II—GENERAL CHARACTER OF DISTRICT;

PHYSICAL FEATURES,

The Squaw Creek-Rainy Hollow area is in a mountainous region lying south-west
of the main ranges of the Coast Mountains and north-east of the loftiest ranges of the
St. Elias Mountains. The area mapped consists chiefly of several rugged, north-
westerly trending ranges with intervening narrow plateaux and valleys that are either
broad or narrow and deep.

The part of the area north-east of the Kelsall River and the Tatshenshini Valley
lies within the Coast Mountains (Plate I, A). These mountains terminate in the
vicinity of Dezadeash and Kusawa Lakes, 30 miles north-west of the British Columbia-
Yukon Boundary (Bostock). Most of the area lying south-west of the Tatshenshini
Valley and the Kelsall River, including mainly the Kusawak and Datlasaka Mountaing
(Plate III, A) and the Squaw Range (Plate III, B), forms part of the Alsek Ranges
of the St. Elias Mountains. The Tatshenshini Valley itself, with its broad, flanking
benches, the Nadahini Valley, the plateau and valley between Mineral Mountain (Plate
I, B) and the Kusawak Mountains, and the plateau north-east of the Klehini Valley
between Seltat Creek and the Alaska-British Columbia Boundary form the south-
eastern end of the Duke Depression. This depression is a remarkable north-westerly
trending almost contintous belt of plateaux and broad valleys lying mainly within the
St. Elias Mountains. It extends from the Squaw Creek-Rainy Hollow area beyond
the Yukon-Alaska Bounda'ry 200 miles to the north;west (Bostoek).

RELIEF.

In mueh of the area the relief is about 8,500 feet only, the valley-bottoms lying at
3,000 feet and the higher peaks reaching 6,500 feet in altitude. The lowest point in
- the area, where the Klehini River crosses the International Boundary, is about 800
feet above sea-level and the highest, the summit of Mount Kelsall in the Coast Moun-
tains, is about 7,500 feet above sea-level.

For the most part the ranges consist of series of sharp peaks linked by narrow,
rough ridges. The southern and western slopes of the ranges, in general, are fairly
smooth and are covered with slide-rock, but the northern and eastern sides are precipi-
tous and scalloped by numerous deep cirques. Many large glaciers exist in the Dat-
lasaka Mountains, the mountains south-west of the Klehini Valley (Plate II, A), and
the Coast Mountains, and smalier ones, a few of which are shown on the map, are
common in the other mountains, . .

A conspicuous topographic feature of the region is a broad valley which extends
north-westerly across part of the Squaw Creek-Rainy Hollow area for 85 miles, from
Seltat Creek into the Yukon Territory, forming part of the Duke Depression. This
valley, which is followed by the Haines Road, is drained by Seltat, Stonehouse, Nada-
hini, and Datlasaka Creeks and by the Tatshenshini River. The greater part of this
depression frends about north 85 degrees west, but part trends almost duite north and
part trends about north 50 degrees west. The elevation of the floor ranges from
approximately 3,000 feet to approximately 3,300 feet. Its width, exceeding 2 miles
in a few places, is generaily great with respect to the sizes of the streams occupying it.
North of Kusawak Lake the valley-boftom is drift-covered and flat (Plate III, B);
near the British Columbia-Yukon Boundary the Tatshenshini River is deeply incised
in this valley-fill.

North of Nadahini Creek the south-western side of the valley is flanked by a broad
bench, which rises gradually from an elevation of about 8,500 feet to an elevation of
about 4,250 feet at the base of the mountains (Plate III, A and B). This bench,
which is generaily 2 to 3 miles wide, has a very smooth surface except in a few places
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where low hills rise from it. North of Moi Creek the north-eastern side of the valley
is also flanked by a sloping bench, This bench, however, is only half as wide as that
on the opposite side of the valley, and in most places its elevation reaches only 4,000
feet at the base of the mountains.

Other gently sloping benches with approximately the same range in elevations
border the valley at the north-western end of the Kusawak Mountains, south-east of
Kusawak Lake, and south-west of part of Stonehouse Creek.

' A plateau lying north-east of Mineral Mountain, south and south-west of the
upper part of Stonehouse Vailey, and west of Seiltat Valley also forms part of the Duke
Depression (Plates 1, B, and II, A). This platean, which has an area of about 25
square miles, ranges in elevation from ahout 3,750 feet o about 5,250 feet, the local
relief in most places being less than 500 feet.

A gently sloping area lying south of Seltat Creek, north-east of the Klehini River,
and west of Yokeak Creek forms a continuation of the benches and the plateau. This
area, which is about 20 square miles in extent, rises gradually north-eastward from
an elevation of a little more than 3,000 feet to approximately 4,750 feet.

Remnants of benches ranging in elevation from about 3,000 feet to 3,750 feet occur
in places on the flanks of the mountainsg south-west of the Klehini River for about 4
miles up-stream and 4 miles down-stream from the mouth of Inspector Creek,

DRAINAGE.

The northern and western parts of the area are drained by the Tatshenshini and
O’Connor (Boundary}* Rivers, which eventually unite with the Alsek River flowing
into Dry Bay on the Gulf of Alaska (see Fig. 1). The eastern and southern parts are
drained by the Kelsall and Klehini Rivers, which are tributaries of the Chilkat River
emptying into the upper part of Lynn Canal,

The Tatshenshini River rises af a low divide about 8 miles west of Kelsall Lake
and meanders north-westward in a broad drift-filled valley into the Yukon Territory,
15 miles away (Plates IIi, B, and VII, B). Its average gradient in this part of its
course is only about 20 feet per mile. Incision of the drift-filled valley begins near
the mouth of Stanley Creek and at the Yukon Boundary reaches a depth of 390 feet.

The main tributaries joining the Tatshenshini in this region are the Blanchard
and Parton Rivers. The former has a moderate or gentle gradient except for a short
stretch up-stream from its confluence with the Tatshenshini, where it rushes through
2 deep rock gorge. The Parton River rises in a large glacier and, for about 8 miles
north of its source, flows swiftly in a braided channel up to half a mile in width.
Where it lows into the Tatshenshini Valley it has built a low gravel fan almost 2 miles
wide.

Most of the smaller tributaries of the Taishenshini, such as Blizzard, Kwatini,
and Moi Creeks, have cut deep canyons through the benches that flank the valley.

About a mile down-stream from Kelsall Lake, Kelsall River enters a deep canyon,
in which it flows souih-eastward for about 15 miles with an average gradient of
approximately 125 feet per mile. This deep, straight valley is considered to be the
dividing-line between the Coast Mountains to the north-east and the St. Elias Moun-
fains to the south-west., Datlasaka and Nadahini Creeks unite to form the main tribu-
tary of the Kelsall River; for short distances above their confluence and in the mile-
long stretch between their confluence and the Kelsall River they are also deeply incised.

‘Within the Squaw Creek-Rainy Hollow area the Klehini River flows south-eastward
with an average gradient of about 150 feet per mile. Steep rapids and low waterfalls
cceur near the mouth of Inmgpector Creek, and-the river falls about 500 feet in half
a mile. In this vicinity Inspector Creek has an even steeper gradient, descending about
750 feet in half a mile.

* In this bulletin, place-names that are used locally but not recopnized officlally are vlaced in parentheses,
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In summer the numercus glacial streams become swollen and turbid in the latter
part of the day. Caution should be used in selecting places to ford these streams
because they are very swift and their muddiness makes it difficult to judge the depth.

The Haines Road crosses broad gravel fans built by Stanley Creek, Datlasaka Creel,
and the eagtward-flowing headwaters of Nadahini Creek where they join the main
valley. Continual shifting of the stream-channels across these fang makes mainte-
nanee of the road extremely difficult.

GLACIATION.

In Pleistocene time part of an extensive ice-sheet in the Squaw Creek-Rainy Hollow
area deposited large amounts of drift in the valleys, mainly in the northern part of
the area, and slightly scoured some land forms, mainly in the southern part of the
area, giving them a smooth appearance, Mountain glaciers, many of which still exist
in the area, modified the topography in places, producing some of the present rugged
upland and occasional trough-shaped valleys,

Striated outcrops showing stoss and lee effects indicate, for the most part, that
the ice-sheet moved south-eastward across the area (see geological map). Across
Cbpper Butte and the ridge between Yokeak Creek and the Klehini River, however, the
direction of movement was southward. At the southern end of the Kusawak Mountains
the ice moved eastward, its flow apparently having been controlled by the Stonehouse
Valley. In the northern part of the area ice moved westward to south-westward in
the Blanchard Valley at one time during glaciation.

The altitudes at which erratics and striated outerops were found in the area
suggest that the height to which the ice-sheet wag effective declined from at least 6,500
feet in the north to about 4,500 feet in the south. IFarther to the south, in the Poreu-
pine distriect of Alaska, the level reached by the ice may have been only about 3,000
feet (Eakin, 19192, p. 6).

The ice-sheet apparently did not extensively modify the topography in the Squaw
Creek-Rainy Hollow area, but it rounded off some hills and ridges and smoothed several
large tracts of bed-rock., Glacially rounded hills and ridges are most evident in_the
areas between Inspector, Stonehouse, and Seltat Creeks, between Yokeak Creek and
the Klehini River, and between the headwaters of Mansfield Creek and the Tatshenghini
River. Copper Butte, a circular, steep-sided, dome-shaped hill rising about 700 feet
above the adjacent terrain, is the most conspicuous glacially modified hill of the area
(Plate I, B).

The large tracts of smoothed and grooved bed-rock are more noticeable effects of
the ice-sheet than ave the rounded hills and ridges. These tracts include an area of
about 15 square miles north-west of Datlasaka Creek, underlain mainly by gabbro;
an area of about 5 square miles at the north-western end of the Kusawak Mountains,
underlain mainly by diorite; and an area of about 12 sguare miles south of the upper
part of Stonehouse Creek, underlain mainly by granitie rocks. These areas, which are
parts of the benches referrved to on page 14, show numerous alternating smooth ridges
and furrows trending south-easterly. The ridges sre commonly about & mile long and
about 500 feet wide, and the furrows are of comparable widith and commonly about 150
feet deep. Small réches moutonnées are abundant but few have retained their polished
and striated surfaces. A somewhat similar grooved terrain about 6 square miles in
ares and underlain by metamorphosed sedimentary rocks occurs hetween Seltat and
Inspector Creeks. In this locality, however, numerous réches moutonnédes and grooves
having well-polished and striated surfaces are found.

Erosion by mountain glaciers, which were once more numerous and extensive than
at present, has produced fretted uplands characterized by deep cirques, sharp peaks,
and serrate ridges. In several places, particularly in the south-western part of the
region, glaciers extending down valleys for long distances have formed troughs with
steep walls and truncated spurs. The distribution of moraines and erratics indicates
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that a lobe of the Parton-O'Connor Glacier once extended eastward far beyond the
divide at the head of Sfonchouse Creek. Erosion by this lobe may have beey chiefly
responsible for the development of the present through valley., Large moraines, indica-
tive of formerly extensive valley glaciers, are present in many places in the area,
notable examples occurring near the head of Kelsall Lake and in the western part of
the Datlasaka Mountains.

Although glacial drift was deposited by the ice-sheet in much of the area, it forms
particularly widespread and continuous deposits in the part north of Glacier Camp.
The extengive area of drift west of Kelsall Lake includes a broad ridge of bouldery
gravel having a hummocky pitted surface and stratified deposits of sand and gravel
having markedly flat surfaces. The nature of these deposits and the presence of .aban-
doned stream-channels in them suggest a complex history of glaciation and drainage.

The drift deposits in the Tatshenshini River valley, by far the largest in the area,
congist, in general, of stratified sand and gravel overlain by unsorted drift. Their
thickness, shown by incision of the river, is at least 390 feet at the Yukon Boundary.
In many places the surface of these deposits is hummocky and pitted with kettles.
Several large kettle lakes oceur between the Tatshenshini and Blanchard Rivers 1 mile
to 2 miles south of the Yukon Boundary (Plate III, B).

A parallel sequence of abandoned stream-channels, the longest of which is trace-
able for almost 3 miles, occurs in the drift along the south side of the Blanchard Valley
near the Tatshenshini Valiey at an altitude of about 3,500 feet. These evidently mark
the positions of westward-flowing streams which ran along the margin of a retreating
ice-mass occupying the western part of the Blanchard Valley in late-Glacial time.

Abandoned channels occurring at altitudes of approximately 3,800 and 4,000 feet
sweep around the south-eastern siope of Nadahini Mountain, 1% miles wegt of Kusa-
wak Lake. They probably indicate diversion of drainage to the north-east by ice that
onee occupied the upper part of Stonchouse Valley.

Four distinct gravel terraces occur in the Seltat Valley between altitudes of 2,900
and 3,200 feet, and abandoned channels, corresponding in altitude to the terraces, slope
southward along the eastern valley-wall. The terraces are evidently ancient deltas
built in lakes of successively lower levels which were dammed back by a retreating
ice-mags which occupied the southern part of the Seltat Valley in late-Glacial time. The
lakes were drained by streams which flowed southward along the margin of the ice-
masg, cutting the disfinct channels. )

Evidence that ice persisted in some valleys after it had disappeared from parts of
the upland is also seen near the confluence of Clayton and Stonehouse Creeks. At this
place, Clayton Creek departs from its northward trending course to flow north-eastward
through a narrow rock gorge, apparently having been diverted from its former channel
by an icelobe which extended sonthward from an ice-mass in the Stonehouse Valley.

Thick deposits of stratified gravel, sand, and clay oceur in the Klehini Valley about
2 miles north-west of the Alaska Boundary. Deep incision of these sediments by the
Klehini River has produced steep cut-banks, along which the FHaines Road has been
very difficult to maintain., These deposits may have accumulated while the Klehini
Valley was blocked for a iime by Jarvis Glacier, a large valley glacier which has now
retreated to a point about 2 miles west of Pleasant Camp.

CLIMATE.

Because of its high latitude and altitude the area hasg a relatively cold climate,
most of the area probably being colder than the Dominion Experimental Farm 100
miles west of Whitehorse. The mean annual temperature at the Experimental Farm
in 1945 was 27.3 degrees Fahrenheit, and the average monthly temperatures ranged
from 51 degrees in July to 9.3 degrees in January. The mean annual temperature in
1946 was 26.6 degrees, and the average monthly temperature ranged from 54.5 degrees
in June to 15.4 degrees below zero in December. In the parts of the Squaw Creek-
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Rainy Hollow area of intermediate to high altitudes night-frosts are common in June
and September.

The precipitation in most of the area is probably much greater than it is at the
Experimental Farm where, in 1945, it amounted to 14.95 inches, and in 1946 to 11.13
inches. During the summer heavy rains of long duration are not frequent, but heavy
showers and prolonged light rainsg are very common. Appreciable amounts of rain or
snow fell on 80 per eent. of the days spent in the area in 1945 and on 55 per cent. of
them in 1946. In the southern part of the region thick fogs often accompanied by
drizzle occur frequently, particularly in the mornings and late afternoons. In Septem-
her most of the precipitation is in the form of snow.

In some parts of the distriet large accumulations of snow may interfere with
detailed geological work unti] late Aungust. Bad weather and the presence of snow
restrict prospecting in most of the area to about three and a half months a year.

VEGETATION.

Most of the Squaw Creek-Rainy Hollow area is untimbered. To a large extent
the lower untimbered parts of the region are covered with a dense growth of dwarf
birch (“buck-brush ”) and some willow. The intermediate and higher untimbered
parts are either rocky and almost barren or drifi-covered and grassy or are poorly
drained and covered with bog-moss and marsh-plangs.

The main timbered tracts in the area are the Klehini Valley, up to an elevation of
about 2,600 feet, and the sides of the Tatshenshini Valiey, up to an elevation of about
3,200 feet, from Bear Camp northward. Small patches of trees are found along the
southern side of Kelsall Lake, in the vicinity of Glacier Camp, and in the southern
part of the Yokeak Valley.

In the Klehini Valley spruce and hem]ock trees, many of which are guitable for
lumber, are abundant generally, and cottonwood is plentiful near the river (Plate V, A).
In most places these forests have a dense undergrowth of * devil’s-elub,” alder, blue-
berry, salmon-berry, and smaller plants.

In the Tatshenshini Valley the timber consists of sparsely distributed spruce and
a few aspen. Most of the spruce trees north of Glacier Camp have been killed by the
beetle Dendroctonus borealis Hopk. in recent years, but ag yet few have fallen,

The absence of timber in most of the area makes camping difficult. However,
a surprisingly large amount of fuel may be gathered from patches of dry willow
occurring locally in “ buck-brush ” (Plate V, B) or from clumps of scrubby alpine fir
occurring in a few places at higher elevations. Feed for horses is scarce before the
beginning of July and after the middle of September.

AGRICULTURE.

Because of the cold short summers the area is unsuitable for agriculture. Hardy
varieties of vegetables and small fruits are grown succesgfully on a small scale in the
lower Chilkat Valley and at the Dominion Experimental Farm 100 miles west of White-
horse. Similar results might be obtained in those low parts of the Squaw Creek-Rainy
Hollow area that have favourable soil.

GAME.

Game is not plentiful enough in most of the area to allow prospectors to “live off
the country ” without congiderable effort. Caribou are no longer found and moose,
although inhabiting parts of the area, are rare in most of it. Goat and sheep are
found in the rugged mountains and in some of the canyons. Grizzly and black bear
are numerous and wolf and coyote are fairly abundant. Fox, weasel, mink, muskrat,
fisher, marten, and otter are trapped in some parts of the area. Marmot, gopher,
porcupine, wolverine, and rabbit are found also. Ptarmigan are numerous and grouse,
ducks, and geese are plentiful in places, Salmon ascend the Tatshenshini River and
its tributaries in great numbers. Small trout may be caught in many of the clear
gtreams. ;
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CHAPTER III.—GENERAL GEOLOGY,

'INTRODUCTION,

In the Squaw Creek-Rainy Hollow area Permo-carboniferous rocks consisting
almost entirely of sediments and Mesozoie rocks comprising volcanies and some
sediments are cut by granitic and other intrusives of Mesozoic age. Down-faulted
blocks of Paleocene and possibly younger volcanic and sedimentary rocks occur in a
few places. Several small patches composed of volcanic and some sedimentary rocks
of probable Late Tertiary age rest unconformably on some of the Mesozoic rocks.
Fairly thick and continuous deposits of glacial drift and alluvium cover approximately
10 per cent. of the area. ’

The foHowing table shows the main types of rock that have been grouped into
the various map-units described in detail in this chapter.

Table I.—Lithology of Map-units, Sguaw Creek-Rainy Hollow Area,

Era. Period or Epoch. Map-unit. Lithology.
Pleistocene and Reeent 19 Drift and alluvium.
Late Tertiary{?) 18 Basalt. Some basalt tuff, basalt agglomerate, and conglomerate.
Cenozoic Paleocene to Miccene 17 Basalt, rhyolite tuff, qong]omerabe. )
- T T T 16 Conglomerate, sandstone, and shale. Soume rhyolite.
Paleocene
15 Rhyelite. Some conglomerate, sandstone, and shale.
14 Feldspar porphyry.
13 Granodiorite and (';uartz diorite, Some granite and diorite.
12 Granite and granodiorite.
Jurassie or later (1) 11 Quartz diorite and granodiorite with inclusions of gneiss and schist,
190 Gneissic quartz diorite,
9 Diorite.
Mesozoic e Gabbro.
T Peridotite and serpentine.
B 6 Gneiss and schist, Some marble and skarn,
5 Argillite, Some greenstone, chlorite-schist, and quartzite.
Triassic or later( ?) 4 Greenstone, breceia, and chlorite-sehist. Some argillite, chert,

quartzite, and limestone,

=]

Pillow lava. Some limestone and argillite,

2 Marble, argillife, quartzite, gneiss, and gchist. Some skarn.

Palzczoic | Permo-carboniferous

i Limestone, argillite, guartzite. Some greenstone and chlorite-schist.

PERMO-CARBONIFEROUS ROCKS (1, 2).*

Rocks of probable Permo-carboniferous age underlie approximately 175 square
miles of the Squaw Creek-Rainy Hollow area. They have been mapped as two units,
one (Group 1) consisting mainly of sedimentary rocks and the other (Group 2) con-
sisting mainly of metamorphosed sedimentary rocks that originally were similar to
those of Group 1. The boundary between the two groups is gradational over a wide
and irregular zone and, congequently, ean be represented on the map in only an approxi-
mate manner.

The group of sedimentary rocks forms most of the Squaw Range and the northern
part of the Datlasaka Mountains. It comprises chiefly limestone, argillite, quartzite
and small amounts of greenstone and chlorite-schist. Some of the relationships between

* These numbers correspond to these of map-units.
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the various rock-types in the group may be seen in Fig. 2, which is a detailed map of
part of Squaw Creek.

The limestone varies from white to dark grey and from thickly bedded to finely
laminated. Much of it in the Datlasaka Mountains and some in the southern part of
the Squaw Range consists of intraformational breceia and conglomerate. These rocks
are composed of angular to rounded fragments of limestone, generally one-guarter inch
to 1 inch in diameter, in a matrix of similar limestone of uniform texture. The frag-
miental structure is much more apparent on weathered surfaces than on freshly broken
ones. The intraformational breccia and conglomerate occur as beds, a few inches to
several feet thick, which are interstratified with non-fragmental limestone.

In several places, particularly in the north-western part of the area, the Iimestone
has been metamorphosed to marble. The quantity of marble in this group, however, is
much less than that in Group 2.

In many places the limestone becomes highly argillaceous and.grades into grey-
weathering calcareous argillite. Most of the argillite, however, is a brown-weathering,
non-calcareous, thinly bedded black variety. Locally the argillite has been converted
to lustrous graphite-schist or to grey sericite-schist.

Most of the quartzite is medium-grey coloured and is somewhat argillaceous, but
some is light grey, buff, or cream-coloured and is cherty in appearance.

The amount of greenstone and chlorite-schist in Group 1 is greatest in the northern
part of the area. Most of the greenstone is schistose and highly chloritic rock, but
some is relatively massive and fresh amygdaloidal roeck. The latter consists of
amygdules, mainly of epidote and quartz, in a fine-grained aggregate of intermediate
plagioclase, recrystallized hornblende, and chlorite. The origin of much of the schis-
tose greenstone and chlorite-schist is obscure. Some is definitely interbedded with the
sedimentary rocks and evidently represents lava flows or beds of pyroclastic material
laid down with the sediments, but some forms irregular masses which may represent
intrusives. ‘

The group of metamorphosed sedimentary rocks (Group 2) oceurs mainly in the
southern part of the Datlasaka Mountains, in the vicinity of Rainy Hollow, and in an
area along the Alagka Boundary between Mount Seltat and Yokeak Creek. These rocks
are also found in the Kusawak Mountains, in the Klehini Valley between Pleasant Camp
and Rainy Hollow, and south-west of Yokeak Creek. The rocks in these areas le close
to a large granitie intrusive and probably owe their metamorphism to it.

The group consists of marble, argillite, quartzite, gneiss, schist, and some skarn,
The relationships between some of these rocks in a few small areas may be seen in
Figs. 3, 4, 5, 6, 7, and 8. Descriptions of some of the rocks, particularly of the skarn,
are given in chapter V in the accounts of the Maid of Erin, State of Montana,; Victoria,
Adams, and Lawrence claims. The marble is medium- fo coarse-grained and light
grey, cream-coloured, or white. In many places it forms groups of conspicuous bare
knolls, but in a few places it is-pitted with sink holes. The marble oceurs as fairly
regular layers up to 500 feet thick and as lenses and irregular masses with shapes
resulting from flow. Analyses of two samples of marble show considerable difference
in quantity of impurities agsociated with the caleite.

Table II—Analyses of Marble.

Loeation of Sample. Ca0. MgO. R203. Insol.
Per Cent. Per Cent. Per Cent, Per Cent.
LAWEENCE ClATIMLccerecceersecen e isaemeresassse ey v on 54.8 0.24 0.24 0.56
Hartford elaim., o 49.0 0.9 2.45 7.57

Some of the marble has been altered to skarn that is important because, loeally, it
contains replacement deposits bearing copper and silver, or lead, zine, and silver. The
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skarn forms irregunlar bands and lenses up to several tens of feet wide and several
hundreds of feet long, which generally occur along the marging of the marble bodies.
Of the many varieties of skarn found in the area, the most abundant are: one consist-
ing mainiy of medium- to coarse-grained yellowish-green garnet, and another consisting
mainly of medinm-grained epidote and quartz. Other types are coarse- to fine-grained
rocks composed chiefly of some of the following minerals in various proportions: brown
garnet, diopside, monticellite (lime-magnesia silicate), wollastonite, calcite, dlopmde-
hedenbergite, zoisite, clinozoisite, actinolite, and idocrase (vesuvianite).

The other rocks of Group 2 contrast with the marble and skarn by being rusty-
weathering. The argillite is thinly bedded black rock which is commonly micacecus.
Most of the quartzite is thinly bedded, grey, fine-grained rock consisting maiuly of
quartz, orthoclase, plagioclase, muscovite, and biotite in various proportions. Some is
described best as feldspathic quartzite and some as micaceous quartzite. The gneisses
and schists are mainly light-grey rocks composed chiefly of muscovite, biotite, quartz,
orthoclase, and plagioclase, but some are dark-grey rocks containing large amounts of
hornblende and ehlorite. Some of the gneiss in the Kusawak Mountains is dark grey
and consists of small lenses of andesine and quartz and crystals of garnet in a foliated
matrix rich in biotite.

The total thickness of Permo-carboniferous rocks in the area is unknown. How-
ever, along the southern side of Nadahini Mountain, a section which may be of the
order of 10,000 feet in thickness is exposed.

Poorly preserved fossils collected from dark-grey argillaceous limestone of Group 1,
3 miles north 30 degrees east of Scottie Mountain, were submitted to the Geologiecal
Survey, Department of Mines and Resources, Ottawa, for examination. According to
Dr. W. A, Bell, the small collection contained “an unidentifiable productid(?) which
indicates only Carboniferous or Permian.” Rocks which are very similar to those
mapped as Groups 1 and 2 occur to the south-east of the British Columbia-Alaska
Boundary (Wright, 1903, and Eakin, 1919). Fossils, which include identifiable pro-
ductids found in limestone on the lower part of Porcupine Creek about 5 miles south-
east of the Squaw Creek-Rainy Hollow area, are believed to indicate late Pennsylvanian
or early Permian age (Eakin, 1919, p. 11)..

MESOZOIC VOLCANIC, SEDIMENTARY, AND METAMORPHIC
ROCKS (3, 4, 5, 6).%

INTRODUCTION.,

The Mesozoic volcanic, sedimentary, and metamorphic rocks have been mapped as
four units. The oldest group consists mainly of pillow lava (Group 8), and the young-
est groups, which are equivalent in age, consist mainly of greenstone, breccia, and
chlorite-schist {(Group 4), and mainly of argillite (Group 5). Group 6 comprises gneiss
and schist probably derived by metamorphism chiefly from rocks similar to those of
Group B.

GROUFP 3.

The rocks of Group 3 are exposed over an area of approximately 214 square miles
only. They form a low, hummocky, north-westerly irending ridge ahout 5 miles long
which separates the upper part of the Tatshenshini Valley from a narrow valley occu-
pied by part of Mansfield Creek,

The group is composed almost entirely of pillow lava, but it also includes a small
amount of limestone and argillite. Much of the lava is dark green altered rock show-
ing somewhat sheared pillow structure. Some of it, however, is davk grey, relatively
fresh appearing, massive rock which has well-preserved pillow structure (Plate VI, A),
Most of the pillows are between a foot and 3 feet in diameter. The margins of some
of the relatively fresh ones contain abundant amydules of calcite, chlorite, and quartz.

* These numbers correspond to those of map-units.
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The pillow lava is cit by many veins of quartz, up to about 6 inches wide, and by some
veins of carbonate and epidote. Microscopic study of a relatively fresh-appearing
specimen showed that, although the texture of the rock had been only slightly changed,
the minerals had been considerably altered. The lava, now consisting mainly of albite,
epidote, chlorite, and earbonate, was probably andesite or basalt originally.

The limestone occurs chiefly as small irregular masses filling spaces between some

of the pillows and as lenticular beds up to approximately 6 inches thick separating
some layers of pillows. Part of this limestone has recrystallized to form marble.
Some brown-weathering carbonate rock containing beds of grey limestone up to 2
feet thick, exposed at the north-eastern end of the ridge, is included in this group.
A small amount of black siliceous argillite found at the north-western end of the ridge
is likewise included. ‘
' Along the north-eastern side of the ridge the pillow lava strikes north-westerly
and dips steeply to the north-east; in several places it can be seen that the tops of the
pillows face toward the north-east. Along the south-western side of the belt, the
pillow lava strikes north-westerly and generally dips almost vertically; in some places
it appears that the tops of the pillows face toward the south-west. Thus the pillow
lava evidently forms an almost isoclinal anticline with a steep north-eastern limb and
_an approximately vertical south-western limb. .

No fossils have been found in the rocks of Group 3. However, the rocks are
regarded as Mesozole because, apparently, they are conformable with Group 4, which
contains fossils of probable Mesozoic age, and because they resemble closely in lithology
some of the rocks of Upper Triassic age in south-eastern Alaska (Buddington and
Chapin, 1929, pp. 130-156). :

GROUF 4.

The rocks of Group 4 form two discontinuous, irregular, north-westerly trending
belts, totalling about 35 sguare miles, which lie on opposite sides of the Tatshenshini-
Kelsall Valley and which are separated from each other by areas of drift and rocks of
Group 8. Within the area mapned, the north-eastern belt extends from the southern
side of Kelsall Lake to Stanley Creek, interrupted by bodies of drift and water; the
gouth-western helt extends from the head of the Tatshenshini River to the Yukon
Boundary, interrupted by intrusives of gabbro and of granitic rocks and by drift.

The group comprises chiefly greenstone, breceia, and chlorite-schist. It also
includes some argillite, chert, quartzite, and limestone. The typical greenstone is light
greyish-green, fine-grained, somewhat schistose rock composed mainly of albite, epidote,
hornblende, actinolite, and chlorite. The mode of origin of much of the greenstone
cannot be determined. However, some containing amygdules of epidote is evidently
altered lava, some forming regular beds about 6 inches thick interbedded with argillite
may be altered pyroclastic material, and some having blocky jointing and uniform
granular texture may be altered inftrusive rock, The last type of greenstone forms
fairly large masses on the south-eastern part of Mount Mansfield, on the ridge south-
east of Moi Creek, and in both areas of greenstone occurring between Blizzard Creek
and Talbot Creek. Greenstone showing sheared piliow structure forming a layer about
100 feet thick is exposed on the southern slope of Mount Mansfield.

Much of the greenstone between Kwatini Creek and Stanley Creek on the bench
lying south-west of the mountains has been sheared and highly altered. The altered
rock is a conspicuous brown-weathering, light grey, fine-grained assemblage of albite,
quartz, and ankeritic carbonate cut by nurnerous small veinlets of quartz and carbonate,
The amount of alteration is greatest at the north-western end of the belt where the
greenstone hag heen highly sheared.

The breccia composes much of the north-eastern half of the rocks of Group 4
between Talbot Creek and the Yukon Boundary. Most of the breceia consists of
angular to sub-angular fragments, an inch or two in diameter, of medium to fine, even-
grained, grey to green greenstone in a somewhat schistose matrix of similar material.
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Some, however, consists of fragments and matrix that are porphyritic. This kind of
breceia contains medium-grained phenocrysts of feldspar and mafic minerals showing
rude flow structure in a very fine-grained ground-mass. Microscopic examination of
a gpecimen of fairly fresh-appearing porphyritic breccia showed that the phenocrysts
were highly altered, the plagioclase mainly to clinozeisite and the pyroxene to actino-
lite and chlorite. Some of the fragmental rock is apparently fiow-breccia, because it
forms layers a few inches to a few feet thick in massive or amygdaloidal greenstone
and because the material between fragments shows flow-structure.

Argillite occurs interbedded with greenstone and chlorite-schist mainly south of
Kelsall Lake, between Moi Creek and Mount Mansfield, and in the south-western half
of the belt that extends from Talbot Creek to the Yukon Boundary. In the area
between Moi Creek and Mount Mansfield the amount of argillite in the group increases
along the strike toward the north-west and upward in the section; that is, toward the
north-east, North-west of Mount Mansfield the rocks have been mapped as a separate
unit (Group 5}, because argillite is much more abundant than greenstone and chlorite-
schist,

Small amounts of white, grey, and black chert, and of white and eream limestone
occur near the Haines Road near Moi Creek and on the southern side of Kelsall Lake.
Larger amounts of light greenish-grey, cream, and black quartzite and dark grey cal-
careous argillite and argiilaceous limestone are interbedded with schistose greenstone,
chlorite-schist, and argillite in the south-western half of the belt that extends from
Talbot Creek to the Yukon Boundary.

The rocks of Group 4 on the north-eastern side of the Tatshenshini-Kelsall Valley
strike north-westerly and dip steeply to the north-east, and those on the south-western
side strike north-westerly and, in general, dip at steep to moderate angles to the south-
west. They appear to be conformable with the rocks of Group 3 which form a north-
westerly trending antiecline, although in most places the two groups are separated by
narrow drift-filled valleys. Thus the north-eastern belt of Group 4 and its north-
western continuation, consisting chiefly of argillite mapped as Group 5, may form the
north-eastern limb of a north-westerly trending anticline, and the south-western belt
roay form the other limb.

Small lots of fossils collected from limestone at three localities between Talbot
Creek and Langton Creek were submitted to the Geological Survey, Department of
Mines and Resources, Ottawa, for identification. Dr. F. H. MclLearn, who examined
the collections, reported as follows ;-

Lot from southern locality (see map)——PBelemnites? sp. Age: Mesozoic.

Lot from central locality (see map)-—Belemnoid? Crinoid stems. Age:

Probably Mesozoic.

Lot from northern locality (see map)—Lima? sp. Age: Probably Mesozoic.
The rocks of Group 4 are very similar to some of the Lower Mesozoic rocks of south-
eastern Alaska (Buddington and Chapin, 1929, pp. 130-173). Rocks that form the
north-western continuation of the belt in the Yukon Territory north of Langton Creek
have been tentatively correlated om lithological grounds with the “ Older Voleanics ” of
probable Jurassic age (Cockfield, 1927, p. 5).

GROUP b.

The rocks of Group 5 are exposed in places between Mount Mansfield and the
Blanchard River. The exposures, having a combined area of only 8 square miles, are
in a north-westerly trending area in which large tracts of drift in the Blanchard and
Tatshenshini Valleys obscure the bed-rock.

The group is composed almost entirely of black, thinly bedded argillite, but it also
includes small amounts of schistose greenstone. chlorite-schist, and grey, thinly bedded
quartzite. The amount of greenstone and chlorite-schist is greatest at the south-
eastern end of the belt, where the group grades along its strike inte Group 4.
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The argillite strikes north-westerly and dips steeply to the north-east and, as
described in the foregoing section, may lie on the north-eastern limb of a north-westerly
trending anticline. The argillite is considered to be equivalent in age to the rocks of

Group 4 and, therefore, is probably Lower Mesozoic.

GRoUP 6,

The rocks of Group 6 underlie approximately 40 square miles in the north-eastern
part of the Squaw Creek-Rainy Hollow area. They occur as an irregular, branching,
north-westerly trending belt intruded by gneissic quartz diorite of the Coast Range
batholith.

The group consists largely of various kinds of gneiss and schist. However, the
small area of this group in the extreme north-eastern corner of the region includes, in
addition, some marble and skarn.

Most varieties of gneiss and schist are brown-weathering, dark grey to black,
medium- to fine-grained, foliated assemblages composed essentially of biotite, plagio-
clase, and quartz. They may contain larger erystals of reddish-brown staurolite and
(or) light grey sillimanite. Microscopic study shows that the plagioclase is oligoclase
in some rocks and andesine in others, and that cordierite, muscovite, garnet, and mag-
netite oceur in places. Large crystals of staurclite are conspicuous in much of the
gneiss and schist in the northern part of the belt, but they are particularly noticeable
in an area about 3 miles west of Blanchard Lake, where flat prisms up to 2 inches long
were observed.

Near the eastern end of Kelsall Lake the gneiss and schist contain chlorite and
hornblende in addition to biotite, feldspar, and quartz. In this locality, and in the
vicinity of the Blanchard River, many sills of granitic rock a few inches to several feet
thick and many lenses of quartz a few inches thick were seen in the metamorphic rocks:

The skarn that occurs along with marble in the north-eastern corner of the area is
composed mainly of medium-grained tan garnet, dark green diopside, and caleite.

In most places the foliation in the rocks of Group 6 strikes north-westerly and dips
steeply to the north-east. ‘

On the ridge north of Stanley Creek the group grades from gneiss and schist on
the east to mieaceous argillite on the west. This indicates that some of the rocks of
Group 6 have been derived from the sedimentary rocks of probable Mesozoic age.
The common occeurrence of persistent, regular, alternating bands a few inches to a few
feet thick of gneiss and schist of slightly differing character suggests that most of the
group consists of metamorphosed sedimentary rocks. However, the presence of chlorite
and hornblende in some of the metamorphic rocks near Kelsall Lake suggests that they
have been derived from the Mesozoic greenstone. The metamorphic rocks in the north-
eastern corner of the area, particularly the marble and skarn, are similar to the rocks
of Group 2 and may, therefore, be Permo-carbonifercus in age.

Probably the metamqrphism of the rocks of Group 6 is related to the near-by
gneigsic quartz diorite of the Coast Range hatholith.

MESOZOIC INTRUSIVE ROCKS (7, 8, 9, 10, 11, 12, 13, 14).%

INTRODUCTION.

Mesozoie intrusive rocks are exposed over approximately one-third of the Squaw
Creek-Rainy Hollow area. These rocks have been divided into several groups on the
basis of differences apparent in the field. They include velatively small bodies of
peridotite and serpentine (7), gabbro (8), diorite (9), granite and granodiorite (12}
and feldspar porphyry (14), and large bodies of granitic rocks. The latter have been
mapped chiefly as t‘wo units. One of them (10} occurs in the Coast Mountaing and

* These numbers correspond to those of map-units,
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consists mainly of gneissic quartz diorite; the other (18) ocecurs in the Duke Depression
and the 8t. Elias Mountains and consists of granodiorite and quartz diorite and some
granite and diorite. The granitic body in the Coast Mountains includes two small areas
of quartz diorite and granodiorite that contain numerous inclusions of gneiss and
schist. These two areas have been mapped as a separate unit (11),

The exact ages of the intrusives classed here as Mesozoic cannot be established
definitely by evidence obtained in the Squaw Creelt-Rainy Hollow area. Most of the
intrusives, at least, are undoubtedly pre-Tertiary, for they have been the source of the
fragments of igneous rocks found in abundance in the Paleocene conglomerate. Some
of the bodies cut rocks of probable lower Mesozoic age and are, therefore, probably upper
Mesozoic. Others, however, can be dated only as younger than Permo-carboniferous
and older than Paleocene.

The gneissic quartz diorite lying north-east of the Tatshenshini-Kelsall Valley is
part of the Coast Range batholith that extends all the way from the south-western
corner of British Columbia to the south-western part of Yukon Territory. This vast
composite intrusive shows evidence that its age is Upper Jurassic in some places and
Lower Cretaceous in other places. It seems likely that the gnelssic guartz diorite of
the Squaw Creek-Rainy Hollow area, and perhaps the other granitic rocks also, are
of similar age.

Granitic rocks are named in this bulletin according fo the classification by which
rocks with the ratio of potash to soda-lime feldspar ranging between 5 to 3 and 8 to 5
are called granodiorite; those with higher ratios are granite and those with lower
ratios are quartz diorite.

PERIDOTITE AND SERPENTINE (7).

Ultrabasic rocks form a dyke at least 5 miles long and about 500 feet wide, in the
northern part of the Squaw Range, and two sills about 50 and 100 feet thick, exposed
for short distances on the south-western slope of Nadahini Mountain. These sills have
been exaggerated in size and generalized in shape on the map. Bodies of serpentine,
far too small to show on the map, occur near the Yukon Boundary about 2 miles east of
Squaw Creek and on Ahmoi Creek (Fig. 2).

The dyke, which strikes north-westerly and dips very steeply to the south-west,
intrudes mainly chert, quartzite, greenstone, and chlorite-sehist of probable Mesozoie
age. The sills, which strike north-westerly and dip at about 80 degrees fo the
north-east, intrude Permo-carboniferous mavrble,

The dyke consists mainly of brown-weathering, dark-green medium-grained
serpentinized periodotite. The rock refains its original texture in spite of considerable
alteration to serpentine. Microscopic examination of a specimen of serpentinized
peridotite typical of the dyke showed some pyroxene and much serpentine and magnetite
derived mainly from olivine.

‘The sills consist of highly serpentinized peridotite, serpentine, and tale-carbonate
rock. Much of the serpentinized peridotite shows mottling resulting from relic
poikilitic texture. This rock consists of serpentine and magnetite derived from olivine
enclosed in places by actinolite derived from pyroxene, The serpentine of the sills is
dark green fine-grained rock that shows none of its original texture in hand specimens,
Locally, where it has been sheared, it is light green and waxy in appearance. In a few
p]acés the serpentine has been altered to a fine-grained aggregate of grey ialc and
rusty-weathering buff-coloured carbonate. At one locality, veinlets of cross-fibre
asbefs.tos, up to one inch long but not of good quality, were seen ir. the serpentine.

'The age of the ultrabasic rocks is doubtful. Some of them intrude sedimentary
rocks that are probably Mesozoic. About 3 miles east of Squaw Creek near the Yukon
Boundary serpentinized peridotite lies adjacent to granite. However, the contact is
net exposed and nothing wag learned of their relative ages.
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GABBRO (8).

The only gabbro shown on the map is a north-westerly trending body, about 8 miles
long and up to 2 miles wide, exposed on the bench flanking the north-eastern side of the
Datlasaka Mountains. Its surface is characterized by low glaciated ridges and by large
glacial grooves described on page 16, The trend of these features coincides with that
of ill-defined handing in the gabbro. '

The gabbro is mainly dark-grey mediom- to coarse-gramed rock composed
essentially of labradorite and secondary actinolite, Near the north-western end of the
body, however, the plagioclase 'is saussuritized and the mafic mineral is somewhat
chloritized. Locally the gabbro contains irregular patches, a few inches to a few feet
across, that are extremely coarse-grained. In several places along the south-western
edge of the body, where it is in faulted contact with Tertiary rocks, the gabbro has been
altered to fine-grained sheared rock resembling greenstone.

The banding in the gabbro results from variations in the proportion of light to
dark minerails in adjacent layers. The layers range from less than an inch to a few
inches in thickness. They strike north-westerly and dip almost vertically.

The only information regarding the age of the gabbro is that it intrudes greenstone
that is probably Mesozoic.

In addition to the body of gabbro shown on the map, several small ones oceur in the
area. About half a mile south of the Yukon Boundary banded gabbro is exposed near
the north-eastern edge of the peridotite dyke. This gabbro is grey medium-grained
rock consisting mainly of clino-pyroxene and saussuritized plagioclase. It also contains
a small amount of serpentine having the appearance of altered olivine.

Several dykes and small irregular masses of gabbro are exposed on and between
the two ridges that lie respectively 1% miles and 3 miles north 15 degrees eagt of
Secottie Mountain. The gabbro in a few of these small bodies grades into pyroxenite in
some places and into dioritic-appearing rock in others.

A lens of gabbro that oceurs in skarn on the Maid of Erin claim (Fig. 3) is
described on page 43.

D1oRITE (9).

The largest body of diorite in the region crops out over an area of at least 3 square
miles at the north-western end of the Kusawak Mountains. Similar diorite, possibly
representing a continuation of this body, is exposed in the canyon near the confluence
of Datlasaka and Nadahini Creeks. Other bodies of diorite occurring near the head of
Datlasaka Creek, near the southern end of Mineral Mountain, and on the ridges
north-east and south-west of Squaw Creek are shown on the map. The area also
contains many bodies of diorite that are too small to map.

The diorite body at the north-western end of the Kusawak Mountams forms a
surface characterized by low glaciated ridges and small rock-rimmed lakes. Most of
the diorite is light-grey medium-grained gneissic rock composed mainly of saussuritized
plagioclase and actinolite. Some of it, however, is coarse-grained, massive, or schistose,

Diorite was mapped near the head of Datlasaka Creek and occurs as small bodies
elsewhere in the Datlasaka Mountains. It is a dark-green fine- to medium-grained
rock in which epidote, formed by the alteration of plagioclase, is conspicuous.

The' diorite extending from the Klehini River to Inspector Creek, acrogs the
southern end of Mineral Mountain, is a highly altered fine-grained variety locally
resembling schistose greenstone.

The diorite on the ridge south-west of Squaw Creek is dark greenish-grey, fine- to
medium-grained, massive to slightly schistose rock composed chiefly of albite, epidote,
hornblende, and actinolite. Some of the diorite may also contain small amounts of
chlorite, bictite, quartz, and apatite.
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Sills or dykes of diorite mapped in detail on the Mald of Erin (Fig. 3), State
of Montana (¥Fig, 5), Adams (Fig. 6), and Lawrence (Fig. 8) claims are deseribed on
bages 43, 48, 50, and 57 respectively.

The larger bodies of diorite shown on the map intrude Permo-carboniferous rocks,
and the diorite shown near the confluence of Datlasaka and Nadahini Creeks may
intrude Mesozoic rocks. Sinall bodies of diorite not shown oh the map intrude rocks of
probable Mesozoic age in the north-western part of the area, and pebbles of dicrite
occur in Paleocene conglomerate. The fact that diorite on the Maid of Erin and State
of Montana claims is replaced locally by skarn suggests that this particular diorite is
older than the granitic rocks, for it seems reasonable to relate the skarn at Rainy Hollow
to the granitie intrusives.

GNEISSIC QUARTZ DIORITE (10).

The granitie vocks in the Coast Mountaing, which consist almost entirvely of gneissie
quartz diorite, have been mapped as a separate unit (10). Although they underlie an
arez of only about 65 square miles within the Squaw Creek-Rainy Hollow area, they
form part of the composite batholith, known ag the Coast Range batholith, that extends
from south-western British Columbia to south-western Yukon.

The main contacts of the quartz diorite observed in the area strike north-westerly
and dip at high angles. The gneiggie structure in the quartz diorite and the strati-
fication ané foliation in the intruded rocks are essentially parallel to the contacts.

The quartz diorite is fairly uniform in texture and composition. It is mainly
light-grey medium-grained gneissic blocky jointed rock. Locally, dark-grey coarse-
grained porphyritic or spheroidal-weathering varieties were found. The quartz diorite
is composed chiefly of quartz, andesine, brown biotite, and green hornblende. It also
contains small amounts of orthoclase, micropegmatite (a mieroscopic intergrowth of
quartz and orthoclase), chlorite, and muscovite and accessory apatite, sphene, zircon,
garnet, and epidote.

An irregular body of mafic-rich diorite, up to 500 feet wide, was seen along the
contact between quartz diorite and gneiss and schist in one place north of the Blanchard
River. Iisewhere the contact between the gquartz diorite and metamorphic rocks is
gradational, with vague inclusions of gneiss and schist occurring in the quartz diorite,
and dykes, gills, and lenses of granitic rock occurring in the gneiss and schist. In
contrast to this, the contact between the quar{z diorite and the greenstone and argillite
is abrupt.

The guartz diorite intrudes rocks of probable Mesozoic age, and it is overlain in
places by voleanic rocks that may be Late Tertiary. It is probably related to the other
granitic rocks of the area, some of which are known to have been exposed to erosion
before the Paleocene conglomerate was deposited. ’

QUARTZ DIORITE AND GRANODIORITE WITH INCLUSIONS OF GNEISS AND ScHIgT (11).

Two areas consisting of granitic rocks confaining inclusions of gneiss and schist
lie in the north-eastern ecorner of the region. These areas, which can be.shown only
approximately on the map, total about 10 square miles,

In the area west of Blanchard Lake the granitic rock is gneissic quartz diorite
similar to that of the Coast Range batholith described in the preceding section, and
the gneiss and schist are staurolite- and sillimanite-bearing varieties similar to those
of Group 6. The inelusions are irregular masses ranging from a few feet to a few
hundred feet across. Great variation occurs in the proportion of inclusions to quartz
diorite. .

In the area east of Blanchard Lake the granitic rock consists of granodiorite in
addition to quartz diorite, and the inclusions comprige some marble and skarn and
much gneiss and schist of the composition of quartz diorite in addition to gneiss and
schist similar to those of Group 6. The granodiorite is light-grey to white, medium-
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to fine-grained massive rock composed chiefly of quartz, oligoclase, orthoclase, and
biotite. A typleal specimen of quartz diorite gneiss is a dark-grey fine-grained well-
foliated aggregate of andesine, quartz, hornblende, and biotite and accessory apatite
and sphene.

In one locality, near the south-western edge of the area of these rocks east of
Blanchard Lake, medium- to coarse-grained rock consisting chiefly of white feldspar,
green diopside, and brown garnet is abundant. Microsecopic study of a typical specimen
of this rock shows that most of the feldspar is medium- to coarse-grained orthoclase
and some is medium- to fine-grained andesine. In places the orthoclase appears to
replace the andesine. Minor constituents of the rock include quartz, micropegmatite,
and apatite. In one place the rock containsg calcite and druses lined with euhedral
erystals of orthoclase up to an inch long. This peculiar orthoclage-rich rock containing
skarn minerals appears to be granitic rock that has been largely replaced.

GRANITE AND GRANODIORITE (12).

Light-coloured granite and granodiorite, underiying about 5 square miles in the
north-western corner of the Squaw Creek-Rainy Hollow area, have been mapped as a
separate unit (12),

The two bodies along the Yukon Boundary consist mainly of medium- to fine-
grained massive granite. The granite is eomposed chiefiy of quartz, orthoclase, and
albite or sodic oligoelase. Some specimens contain microcline and a small amount of
hornblende.

The body near Blizzard Creek includes some medium- to fine-grained massive
granodiorite. The granodiorite consists of quartz, orthoclase, microcline, SOdIC oligo-
clase, a small amount of biotite, and some accessory minerals.

In many places the margins of the granite and grancdiorite bedies econtain num-
erous angular inclusions of black fine-grained massive rock. These inclusions ave
composed on intermediate plagioclase, hornblende, biotite, and small amounts of
clinozoisite, apatite, and magnetite. Some of the black rock resembles recrystallized
greenstone and some resembles fine-grained mafic diorite.

The granite and granodiorite intrude rocks of probable Mesozoic age, and on
Blizzard Creek may be overlain by basalt of Paleocene to Miocene age.

MAINLY GRANODIORITE AND QUARTZ DIORITE (13).

Several types of granitic rock, underlying about 125 square miles in the southern
part of the Duke Depression and the St. Elias Mountains, have been grouped together
for convenience in mapping and description. These rocks include granodiorite, guartz
diorite, and small amounts of granite and diorite.

Although sharp contacts between these various rock-types were not seen, detailed
work would probably lead to some subdivision of the group. Further mapping outside
the Squaw Creek-Rainy Hollow area may show that some of the quartz diorite is a
continuation of that in the Coast Mountains.

Granodiorite was found mainly in the vicinity of Kusawak Lake, the upper part
of Btonehouse Creelk, and the upper part of Seltat Creek. Quartz diorite, some of
which is gneissic, was found mainly in the vicinity of Yokeak Creek, Clayton Creek,
the Klehini River, and Inspector Creek.

Granite was seen about 4 miles south 60 degrees east of the head of Kusawak Lake
and about half a mile south of the outlet of the lake at the head of Seltat Creek. 'The
granite south-east of Kusawak Lake is a porphyritic variety consisting of pink sub-
hedral crystals of orthoclase and mierocline, up to 1% inches long, in a grey medium-
grained ground-mass of quartz, oligoclase-andesine, and biotite. The rock contains
small amounts of chiorite, epidote, sphene, apatite, and magnetite. The granite near
the head of Seltat Creek, on the other hand, is pink medium- to fine-grained massive
rock composed of quartz, orthoclage, sodic-oligoelase, and a little hiotite and chlorite.
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Diorite was seen chiefly between 134 and 2 miles south-east of the head of Kusawak
Lake. Inthis locality it is dark-grey medium-grained gneissic rock composed of mainly
andesine and hornblende and of almost 5 per cent. of quartz,

The rocks of this group intrude Permo-carboniferous strata and are overlain by
Paleocene rocks to the north-east of Kusawak Lake. Furthermore, pebbles of some of
1he granitic rocks occur in abundance in Paleocene conglomerate.

FELDSPAR PORPHYRY . (14).

Feldspar porphyry is exposed over an area of about half a square mile near the
southern border of the area. It forms a conspicuous group of knolls, on the edge of
the platean overlooking the Klehini Valley, that show excellent glacial polishing and
scoring,

The feldspar porphyry is dark-grey to greenish-grey fresh-appearing rock. It con-
sists of abundant well-formed phenocrysts of zoned plagioclase averaging andesine and
a minor amount of rounded phenocerysts of quartz in a ground-mass composed mainly
of andesine laths, hornblende, and magnetite.

The feldspar porphyry intrudes the adjacent quartz diorite. The shape of the
feldspar porphyry body and the position of & chilled contact in it indicate that it is a
remnant of a southward-dipping sill,

The feldspar porphyry differs in texture from the other Mesozoic intrusives.
However, because it is similar in composition to much of the Mesozoic granitie rock
and because pebbles of porphyry resembling it occur in Paleocene conglomerate, the
porphyry is grouped with the Mesozoic rocks rather than with the Cenozoie.

PALEOCENE ROCKS (15, 16).*

Volcanic and sedimentary rocks of Paleocene age underlie approximately 20 sguare
miles in the Squaw Creek-Rainy Hollow area. They have been mapped as two groups:
one (15} congisting of rhyolite and minor amounts of conglomerate, sandstone, and
shale, the other (16) consisting of conglomerate, sandstone, and shale and a minor
amount of rhyolite. The Paleocene rocks occur mainly along the south-western edge
of the Kusawak Mountains, where they form a down-faulted block composed of beds
that dip at low to moderate angles. In that area the dominantly volcanie group is
overlain conformably by the deminantly sedimentary group. The thickness of each
group exposed in the Kusawak Mountaing may be in the order of 1,500 to 2,000 feet.

East of Nadahini Creek the rhyolite of Group 15 oceurs as flows ranging from a
few feet to at least 40 feet in thickness. Some of it is vesicular and some of it is
amygdaloidal. In a few places the rhyolite has excellent columnar structure (Plate
VI, B). Glassy rhyolite showing flow-banding and flow-breccia was seen at one locality.

Most of the rhyolite is buff-weathering, light greyish-pink very fine-grained slightly
porphyritic rock. The small phenocrysts are generally albite and quartz and the
ground-mass is mainly potash feldspar, quartz, and plagioclase. Some distinctly
porphyritic rhyolite containing medium-grained phenocrysts of quartz and albite alse
oceurs.

A remnant of a gently dipping rhyolite flow of probable Paleocene age caps the
ridge 114 miles north of Scottie Mountain. This rhyolite is light-grey slightly porphy-
ritic vesicular rock containing small phenoerysts of quartz, albite-oligoelase, and biotite
in a partly spherulitic ground-mass of mainly potash feldspar, quartz, and plagioclase.

A small pateh of rhyclite and conglomerate of probable Paleocene age rests on
Permo-carboniferous rocks 2 miles south-east of the head of Stonehouse Creek. This
rhyolite is a white to light-grey flow-banded slightly porphyritic variety.

Rhyolite occurs as occasional thin flows and as small sills and dykes in the sedi-
mentary rocks of Group 16. Some of these rhyolite sills and dykes near the southern
end of the Kusawak Mountains show chilled marging, banded and spherulitic marginal

* These numbers correspond to those of map-units.
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zones, and vaguely spherulitic centres. Microscopic study of a specimen of a dark-
grey aphanitic spherulitic dyke showed that it contained abundant carbonate in
addition to quartz, feldspar, and black opaque material.

Bodies of rhyolite too small to show on the map were seen 1 mile north-east of, and
114 miles west of, the outlet of Kusawak Lake.

Sills and dykes of quartz feldspar porphyry were mapped on the Adams (Fig. 6)
and Lawrence claims (Fig. 8) and were seen in several other places at Rainy Hollow
and near Mount Glave, These porphyries are generally buff-weathering, light-pink to
light-grey rocks that contain phenocrysts of quartz, sodic plagioclase, and rarely ortho-
elase in a spherulitic to granular ground-mass consisting mainly of potash feldspar,
quartz, and plagioclase. The plagioclase phenocrysts of most specimens examined were
albite or oligoclase, but in one they were highly zoned and had cores of sodic andesine.
These porphyries cut Permo-carboniferous rocks, including some skarn (Fig. 8), at
Rainy Hollow, and they cut gneissic quartz diorite near Mount Glave. Their similarity
in mineralogy and texture to some of the porphyritic rhyolites east of Nadahini Creek
suggests that they may be Paleocene.

The sedimentary rocks forming most of Group 16 and occurring in small amounts
in Group 15 include conglomerate, sandstone, and shale. The conglomerate varies
from light to dark grey. Some of it forms weil-defined beds, about 1 foot to 4 feet
thick, but some of it is practically structureless. The conglomerate containg well-
rounded fragments, generally hetween a fraction of an inch and a foot in diameter, of
some of the older rocks of the area. Thesge include several varieties of granitic rock,
diorite, feldspar porphyry, argillite, limestone, schist, white quartz, and greenstone.
In most cases the conglomerate fractures around the pebbles through the sandy matrix.

The sandstone is mainly grey, but some is brown. It generally forms well-defined
beds about 2 to 6 inches thick., The shale is thinly bedded and is black, dark grey,
or dark brown. Seams of coal, less than an ineh thick, ccecur locally in the shale and
sandstone.

Plant remains are abundant in places in black or dark-grey shale and in fine-
grained dark-grey sandstone. The best collections were obtained from shale and sand-
stone of Group 16 at a locality in the southern part of the Kusawak Mountains, 4%
miles north of Mount Glave and at an altitude of approximately 5,700 feet. A collection
made from thig locality in 1945 was submitted to the Geological Survey, Department of
Mines and Resources, Ottawa, for study. Dr. W. A. Bell, who examined the material,
reported that it contained :(—

Conifers.
Sequoia langsdorfit (Brongniart) Heer.
Sequoia nordenskioldi Heer,
Angiosperms.
Celastrus taurinensis Ward.
Corylites hebridice Seward and Hol{tum.
Magnolia sp. nov., ef. M. nglefieldi Heer (pars).
Trochodendroides arctica (Heer).
Castanen, castanezfolic (Unger) Knowlton (non Castanea orientalis
Chaney). :
Juglans nigellotdes Berry.
Planianus sp.
and remarked that “ The flora . . . is considered to be indicative of 2 Paleocene age.
The leaves were packed so closely in the sediments that overlapping obscures
many of the marging, and many of the leaves are 8o large that only fragments are
present in the eollections submitted, making reliable identifications in many instances
imposgible,”

A second collection from this locality made in 1946 was considered by Dr. Bell as
“ much better suited for studying the flora.” He reported that it indicated Paleocene
age and that it contained:—

30



Conifers.
Seguoie langsderfit (Brongniart) Heer.
Taxites olriki Heer.
Angiosperms.
Acer arcticum Heer,
Alnus alnifolia (Goeppert) Hollick.
Alnus sp.
Carpinites truncatus Hollick
Carpolithus (Trochodendroides) orachioides (Lesquereux).
Cuastaneq sp.
Ceanothus? sp.
Celastrus ferrugineus Ward.
DHospyros cf. wilcoxiane Berry.
Grewiopsis aluskana Hollick.
Hicoria magnifica Knowlton,
Myrica sp.
Pterospermites auriculoecordatus? Hollick. Cf. Populus geudind Hollick
(non Fisher-Qoster).
Quercus grenlondica Heer.
Saoliz greenlendica? Heer.
Seliz sp. (pistillate ament).
Sopindus? glendivensis Knowlton,
Trochodendroides arctica (Heer).
Ulnus borealis Heer.
Vitis olriki Heer.
According to Dr. Bell, small collections of fragmentary and poorly preserved fossil
plants from three other localities in Groups 15 and 16, marked on the map, “ probably

are of approximately the same age ™ as those in the southern part of the Kusawak
Mountains.

The character of the Paleocene sedimentary rocks and the abundance of land plants
in gome of them suggest that they were deposited under terrestrial conditions, perhaps
as large alluvial fans, flood-plaing, and lake sediments.

PALEOCENE TO MIOCENE ROCKS (17).*

Volcanic and sedimentary rocks of Tertiary age, mapped as Group 17, occur along
the north-eastern flanks of the Datlasaka Mountains and Squaw Range. They form
north-westerly trending down-faulted slices that crop out over a total area of about 8
square miles. The rocks forming the main slice along the flank of the Datlagaka
Mountains and those exposed on Blizzard Creek have synclinal structure. The group
includes chiefly basailt, rhyolite tuff, and conglomerate.

The basalt iz brown-weathering, dark-grey to black, vesicular or amygdaloidal
rock. Columnar structure occurs in a few places, mainly along Blizzard Creek.
Locally the basalt contains phenocrysts of labradorite up to one-half inch long and
small phenocrysts of olivine. The ground-mass of a typical specimen of the basalt
eonsists of labradorite and pigeonite with ophitic fexture.

The rhyolite tuff is intercalated with basalt along the north-eastern flank of the
Datlasaka Mountains. It is white indistinetly stratified rock consisting almost entirely
of fragments of acid glass, Almost all the fragments are less than one-half millimetre
in diameter. They confain abundant perlitic cracks and small elongate vesicles. Most
of the fragments are round, having broken along approximately spherical perlitic
cracks, but some of them are angular. In addition fo glass, the tuff contains a few
angular grains of quartz, albite-oligoclase, and orthoclase.

* This number corresponds to that of map-unit.
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In several places black carbonaceous shale and petrified wood occur abundantly as
float near outcrops of rhyolite tuff. The conglomerate occurs mainly along the north-
eastern flank of the Datlasaka Mountaing. It consists of well-rounded pebbles, cobbles,
and boulders of voleanic rocks. Most of them are rhyolite, but a few are basalt. The
matrix is composed mainly of fine fragments of rhyolite. Light-grey perlite was
observed in the matrix in a few places. Most of the rhyolite of the conglomerate differs
from that of Groups 15 and 16 by being red or white, distinetly flow-banded, and
aphanitic or glassy. A specimen of red rhyolite from the conglomerate consists of
acid glass containing feldspar miecrolites, dark opaque material, and small spherulites
of crigtobalite.

A small ecollection of fosgil plants wasg obtained from white rhyclite tuff at the
locality marked on the map. The lot was reported by Dr. W. A. Bell, of the Geological
Survey, to contain:—

Conifers.
Cf. Sequoia couttsioe Heer,
Pityophyllum sp.
Angiogperms.
Prunus? sp. (if generic reference is correct, comparable with Prunus
integrifolia).
He states that “they are considered to be not older than Paleocene but a younger
Oligocene or Miocene age is not precluded.”

Coal-bearing sandstone, shale, and conglomerate exposed on the southern bank of
Talbot Creek about 1,500 feet south-west of the Dalton Trail appears to be a continua-
‘tion of the belt of basalt, rhyolite tuff, and conglomerate and, possibly, should be
included in Group 17. Coal-bearing sandstone on the upper part of Squaw Creek may
be of similar age.

LATE TERTIARY ROCKS (18).%

A few small patches composed mainly of flat-lying lava-flows and pyroelastic rocks
occur in the Coast Mountains and the Blanchard Valley. These rocks, comprising
basalt and minor amounts of basalt tuff, basalt agglomerate, and conglomerate, have
been mapped as Group 18, : s

The patches above timber-line are very conspicuous because they weather reddish-
brown and because they form low buttes (Plate VII, A}.

Much of the basalt is vesicular or amygdaloidal, and much has excellent columnar
structure. It is dark-grey to black rock containing small phenocrysts of labradorite
and olivine in a ground-mass composed mainly of plagioclase, pigeonite, and glass.

Basalt tuff, basalt agglomerate, and conglomerate are exposed best in the lower
part of the patch lying 234 miles south of Blanchard Lake. The tuff and agglomerate
consist chiefly of subangular fragments of black vesicular glagsy basalt and dark-grey
vesicular fine-grained basalt in a fine-grained matrix composed of fragments of black
basaltic glass, crystals of labradorite, and crystals of clinopyroxene.

The tuff and agglomerate are interbedded with dark-grey conglomerate containing
chiefly well-rounded cobbles and boulders. Most of the eobbles and boulders are basalt,
but a few are quartz diorite and white quartz. Occasional layers of fine conglomerate
showing cross-bedding occur in the cearse conglomerate.

The basalt that is well exposed on high cliffs about 234 miles east of Blanchard
Lake is part of a composite intrusive consisting of several steeply dipping irregular
layers having approximately horizontal columnar joints.

Dykes of fresh basalt cutting quartz diorite on Seltat Creek near the Klehini River
may belong to Group 18.

The rocks of Group 18 rest unconformably on argillite of Group 5, gneiss and
schist of Group 8, and gneissic guartz diorite of the Coast Range batholith. They ave
considered to be younger than the rocks of Group 17 because they are undeformed.

® This number corresponds to that of map-unit,
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Their occurrence in both the Coast Mountains and the Blanchard Valley suggests that
they were laid down on a surface having relief very similar to that of the present
surface., However, they are definitely older than the last glaciation, for they are partly
covered with unweathered drift and erratics in many places. No evidence was seen
that any volcanism had occurred after an earlier stage of Pleistocene glaciation. It is
probable, therefore, that the rocks of Group 18 are Late Tertiary.

PLEISTOCENE AND RECENT. DRIFT AND ALLUVIUM (19).*

A fairly thick, almost continuous mantle of glacial drift covers approximately 75
square miles of the Squaw Creek-Rainy Hollow area. The drift-cover is most extensive
in the northern part of the area, particularly in the Tatshenshini and Blanchard Valleys
and between Kelsall Lake and the Datlagsaka Mountaing, The thick extensive mantle
occurs below an altitude of 8,500 to 4,000 feet, but only small patches of drift, moraines
of valley glaciers, and erratics occur above this altitude.

The main. deposits of glacial drift in the area are described in the section on
glaciation in chapter IT and in the section on Squaw Creek in chapter V.

Deposits of Recent alluvium, mainly stream-gravels, cover a very small part of
the area.

* This number corresponds to that of map-unit.




_CHAPTER 1V. —STRUCTURAL GEOLOGY

The: structure of the Palzozoic and Mesozmc rocks of the Squaw. Creek-Ramy
Hollow- area  was not determined with certainty, mainly because of the scarcity of
horizon-markers and of primary structures -by which the tops of heds could be
recognized. Discontinuity of the beds caused by large intrusives in the southern part
of the area and by wide drift-filled valleys and by intrusives in the northern part of the
area added greatly to the problem. Furthermore, faults may be numerous in the area,
but they can be recognized with certainty only where they bring rocks of different kinds
adjacent fo each other. Because of these difficulties, only a generalized and perhaps
greatly oversimplified pieture of the struefure was obtained.

In general, the Pal=ozoic and Mesozoic rocks strike north-westerly and dip steeply.

The attitudes of the Permo-carboniferous rocks at Rainy Hollow suggest that the
general structure is a- northward plunging syncline having a north-westerly striking
gently dipping western limb and a north-easterly striking steeply dipping eastern limb,
" East of Inspector Creek near Copper Butte a northward plunging low anticline may
occur on the eastern Himb of the major structure. .

The Permo-carboniferous rocks composing the north-western part of Mineral
Mountain appear to form a syncline which plunges steeply to the north.

The attitudes of the Permo-carboniferous rocks forming the Datlasaka Mountainsg
suggest that the general structure is a north-westerly-trending syneline having limbs
that dip at moderate to steep angles, This syncline appears to continue to the
north-west of the Parton River valley, with a slight offset of the axis toward the
south-west,

The Permo-carboniferous rocks exposed on opposite sides of the north fork of
Talbot Creek and of the upper part of Squaw Creek evidently form the limbs of a
north-westerly trending anticline which is faulted along the axis.

The Mesozoic pillow lava of Group 8, which occurs on the ridge north-east of the
upper part of the Tatshenshini River, forms a north-westerly trending anticline having
a steeply-dipping north-eastern limb and an almost vertical south-western limb. The
Mesozoie voleanic and sedimentary roecks of Group 4 lying south-west of the Tatshen-
shini Valley strike north-westerly and dip to the south-west and may form part of the
south-western limb of this anticline. The rocks of Groups 4 and & lying north-east of
the Tatshenshini Valley strike north-westerly and dip to the north-east and may form
part of the north-eastern limb of the fold.

The metamorphic rocks in the Coast Mountaing, mapped as Group 6, strike
north-westerly and dip steeply to the north-east. They also may form part of the
north-eastern limb of the north-westerly trending anticline.

The gabbro (8) exposed on the bench along the north-eastern flank of the Datlasaka
Mountains shows banding that strikes north-westerly and dips almost vertically. The
gneissic structure of the quartz diorite (10) in the Coast Mountains strikes north-
westerly and, in general, dips steeply to the north-east. The gneissic structure shown
in some of the quartz diorite exposed on the plateau between Mount Glave and the
Alaska Boundary near Pleasant Camp also strikes north-westerly and dips steeply.

The main faults in the area are those along the south-western fiank of the Kusawak
Mountains and the north-eastern flank of the Datlasaka Mountains and Squaw Range,
which separate slices of Tertiary rocks from some of the older rocks of the area. These
faults strike north-westerly and dip very steeply. The Tertiary rocks have moved
downward relative to the older rocks. The rocks adjacent to the faults are highly
sheared, crushed, and contorted. In several places, particularly at the southern end of
the Kusawak Mountains and at the northern end of the Datlasaka Mountains, the
Tertiary rocks are not bounded by a single fault but by a system of parallel and
intersecting faults too complex to show on the map.
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The Tertiary rocks along the south-western flank of the Kusawak Mountains dip
very gently in most places. At the south-eastern end of the belt mapped, however, the
rocks dip at moderate anglées foward the north-east.

The Tertiary rocks along the north-eastern flank of the Datlasaka Mountains form,
in general, a syncline with a steeply dipping south-western limb and a gently dipping
north-eastern limb, In detail, however, the structure is complex because of minor
faulting.

Other north-westerly trending faults, along which blocks of gently dipping Tertiary
rocks have been dropped down into older rocks, oceur west of Nadahini Creek and near
the head of Squaw Creek.

A north-westerly trending belt of highly sheared Mesozoic zreenstone of Group 4
extends from Kwatini Creek to Stanley Creek along the bench that lies south-west oft
the mountains. Much of the greenstone in this area has been altered to a conspicuous:
brown-weathering, light-grey fine-grained assemblage of albite, quartz, and ankeritic:
carbonate eut by numerous veinlets of quartz and earbonate,
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CHAPTER V._ECONOMIC GEOLOGY.
' INTRODUCTION.

The main mineral production from the Squaw Creek-Rainy Hollow area has been
placer gold, estimated to total approximately 5,000 oz., obtained from Squaw Creek.
This creek was staked first in 1927 and, although mining aectivity on it subsided around
1940, it is still being worked at present. Other creeks in the area are known to contain
gold, but none has yielded it in paying guantities.

Lode deposits containing copper-silver, lead-zine-silver, and copper-iron are
numerous in parts of the area, and gold-bearing quartz veins occur in a few places.
. Lode deposits were gtaked first in the area at Rainy Hollow in 1898 and considerable
work has been done on some claims. Produetion, however, has totalled only about
160 tons, consisting chiefly of copper-silver ore shipped between 1911 and 1922 from
the Maid of Erin property at Rainy Hollow. ]

Coal occurs in some of the Tertiary rocks of the area, but the known seams, 1 inch
to 8 inches thick, are too thin to be of value.

PLACER DEPOSITS.

DESCRIPTIONS OF CREEKS.

Squaw Creek begins in British Columbia near the 137th meridian

Squaw Creek. and flows north-westward to join the Tatshenshini River in Yukon

Territory, The upper 5 miles of the creek lie in the north-western

corner of the Squaw Creek-Rainy Hollow area and the remaining 5 miles lie in
the Yukon,

The upper part of Squaw Creek may be reached conveniently by a tractor road
built in 1946 by F. Muncaster, W. Ainge, and G. Gray, that connects with the Haines
Road about three-quarters of a mile south-east of Stanley Creek. The distance from
the Haines Road to the head of Squaw Creek by this route is approximately 10 miles,
and the highest point is the pass, with an altitude slightly less than 5,000 feef, between
the head of Squaw Creek and a tributary of Talbot Creek. Squaw Creek also may be
reached from the Haines Road via a shorter but steeper route by following the Dalton
Trail north-westward from Stanley Creek for about 214 miles, thence following a trail
which branches off to the west for an additional 214 miles, whence the tractor road is
reached. Squaw Creek is accessible also by trails leading from the Haines Road near
Dalton Post in Yukon Territory. The upper trail to Squaw Creek at the British
Columbia-Yukon Boundary is about 15 miles long. All routes to Squaw Creek require
erossing the Tatshenshini River. In order that the river may be forded safely the
crossing-place should be chosen with care and the crossing should be made at a low
stage of the water. The tractor road crosses the Tatshenshini where it is split up into
several channels and is, consequently, the safest route,

The first claim was staked on Squaw Creek in 1927 by Paddy Duncan, an Indian
from Klukshu. The discovery claim lay in British Columbia about half a mile up-stream
from the Yukon Boundary (Fig. 2, in pocket). By the autumn of 1927 more than fifty
claims were staked along the part of Squaw Creek lying in British Columbia, and by
the following year the creek was staked along almost its entire length. During the
thirties, twenty to forty-five people worked each summer on Squaw Creek in British
Columbia, but during the war few people continued mining there, In the summer of
1946, when the writer visited Squaw Creek, no one was working the creek, but in the
late autumn F. Muncaster, W. Ainge, and G. Gray, having completed their tractor road,
did a few days’ work before freeze-up,
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Descriptions of Squaw Creek and of the mining activity on it during 1932 and 1933
have been written by Mandy (1932, pp. 74-79; 1938, pp. 90-93).

The official records and estimates of the Gold Commissioners totalling about 3,500
oz. are probably incomplete. The total gold production of the British Columbia section
of Squaw Creek is estimated to he approximately 5,600 oz.

Much. of this production consisted of very coarse gold. Nuggets weighing more
than an ounce were common and one weighing 46 oz. 5 dwt. was found in 1937 on
Discovery claim by E. Peterson and B. Turbitt (illustrated in Frontlsplece Minister of
Mines, B.C., Ann. Rept., 1937).

At the beginning of June, 1947, the following placer-mining leases were held on
the British Columbia section of Squaw Creek (Fig. 2) :—

No. 851, Princess, owned by Frances Muncaster.

No. 854, Morning Glory, owned by J. A. Robertson (%0) and Frances Mun-
caster (Mo).

No. 1115, Ophir, owned by William Ainge.

No. 1224, Four Aces, owned by G. R. Gray.

In addition, placer claim No. 9-89, No. 6 above Discovery, held by Frances
Muncaster, was in good standing.

The bed-rock exposed on the parts of Squaw Creek and its tributaries mapped
{Fig. 2) consists mainly of limestone, marble, greenstone, and argiilite. Much of the
limestone and marble is & dark-grey to black thinly bedded rock with argillaceous and
graphitic partings. Some of the marble has a conspicuous white to cream colour and
locally is rusty on weathered surfaces; it is apparently derived from the dark limestone
by recrystallization and bleaching,

Two main types of greenstones are distinguished on the map. One consists chiefly
of schistose varieties and chlorite-schists interbedded with the limestone and argillite.
Some of the schistose greenstones are calcareous, others are siliceous, and others con-
tain pyrite and consequently are rusty-weathering. The other principal type of green-
stone is a magsive amygdaloidal variety exposed mainiy in the lewer canyon of Paddy
Creek (north fork of Squaw Creek). It is a dark-green fine-grained rock composed
essentially of recrystallized plagioclase and amphibole containing amygdules of epidote
and quartz. .

Some of the argillites are brown-weathering siliceous rocks, others are calcareous
rocks which grade into limestone, and others resemble slate and graphite schist. The
quartz-sericite schist, quartzite, and other highly siliceous rocks are not abundant, and
form only two outerops large enough to be mapped. .

Shedred altered diorite, somewhat resembling greenstone, is exposed in several
places on the southern side of Squaw Creek, opposite the mouth of Paddy Creek. The
distribution of outcrops suggests that the diorite forms a single intrusive, the base of
which dips gently northward and cuats across limestone and argillite. Sheared waxy
serpentine having contacts which are conformable with the adjacent limestones is
exposed for about 250 feet on Ahmoi (Goat) Creek. In general the bedding and folia-
tion of the rocks in the area mapped (Fig. 2) strike north-westward and dip at moderate
to steep angles to the south-west. Several plunging folds and a few faults are indicated
by the limited outcrops, suggesting that the structure is complex in detail.

South-east of the area mapped, Squaw Creek Valley is underlain mainly by lime-
stone, greenstone, and argillite. Small bodies of diorite in limestone and argillite are
abundant on the ridge between Squaw Creek and Paddy Creek, and talus of this rock
mantles much of the south-western slope of the ridge. Near the head of Squaw Creek
yellow to brown sandstone containing coal-seams forms a narrow down-faulted block,
which is exposed in the bottom of the valley. Muncaster Creek (south fork of Squaw
Creek) drains an area underlain mainly by limestone, argillite, chlorite-sehist, green-
stone, and diorite. The ridge south-west of the part of Squaw Creek mapped (Fig. 2)
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is composed chiefly of limestone and argillite intruded by massive to sheared bodies of
altered diorite. Paddy Creek and its tributaries drain an area underlain by limestone,
argillite, cherty guartzite, and greenstone intruded by a large body of granife and by
smaller bodies of serpentinized peridotite, gabbro, and diorite.

Extensive deposits of unconsolidated material conceal bed-rock in much of the area
mapped. Most of this material is Pleistocene till and stratified drift, but some is
Recent stream-gravel. Inadequate cliff-exposures and lack of time prevented a study
of the complexities of the unconsolidated deposits, However, it appears that the
Pleistocene deposits consist essentially of till overlain by stratified drift; and the
Recent stream-gravels are mainly reworked glacial material. Grey boulder-clay up to
geveral feet thick was observed directly overlying bed-rock in a few places. Several
cut-banks below the mouth of Paddy Creek expose deposits of gravel, sand, and clay
reaching a thickness of approximately 300 feet and apparently resting on the till
Persistent horizontal beds of sand and clay may be seen in some of these exposures.
The upper surfaces of these deposits slope gently down-stream and, in general, do not
correspond closely in altitude on opposite gides of the valley. On the north-eastern
gide of Squaw Creek, immediately north of the British Columbia-Yukon Boundary, a
high bench composed of gravel and sand terminates in a hummocky, slumped belf pitted
with kettles. The deposits of gravel, sand, and clay which form the benches apparently
include kame terraces built by streams flowing between the valley-walls and an ice-lobe
in the valley-bottom. Near the British Columbia-Yukon Boundary they also include
deposits washed into lakes formed by the blocking of the lower part of Squaw Creek
- Valley and the broad Tatshenshini Valley by stagnant ice after the ice had disappeared-
from the upland.

Since the close of the Pleistocene, Squaw Creek has cut through or cut back the
deposits of drift which either blocked or flanked its valley. Much of the fine-grained
material cut into was washed away, but some of the coarse material has remained to
contribute to the bouldery gravel of the low ferraces and of the present channel and
flood-plain of Squaw Creek.

The physiographic history of the British Columbia section of Squaw Creek cannot
be understood fully until more is learned about the complex history of the lower part
of Squaw Creek and of the Tatshenshini River. However, it appears that the upper
part of Squaw Creek had reached an early mature stage of erosion by the beginning of
the Glacial epoch. During the Pleistocene ice invaded this part of the valley at least
once, but, judging from the present topography, it caused very little erosion. Ag the
ice retreated for the last time, deposits of gravel, sand, and clay were laid down above
the till in marginal glacial streams and in pro-glacial lakes. After the retreat of the
ice, Squaw Creek cut into these deposits, forming a narrow, bouldery flood-plain.
Later the creek cut down into this flood-plain, leaving remnants of it as benches a few
feet above its present flood-plain and channel,

Mining has been done in the present flood-plain and channel of Squaw Creek and
in parts of the low beniches which occur along the creek in several places. The depth
to bed-rock in the creek ranged from about 8 feet on No. 1 bélow Discovery to about
4 feet on No. 6 above. Down-stream from No. I below and up-stream from about No, 7
above the depth increased (Mandy, 1932, p. 78).

The average grade of the part of Squaw Creek mapped (Fig. 2) is a little more
than 7 per cent. Most of it is between 6 and 8 per cent., but for a distance of about
400 feet immediately south of the British Columbia-Yukon Boundary it is approxi-
mately 4 per cent., and for a distance of about 500 feet immediately up-stream from
the final post of the Four Aces lease it iz approximately 10 per cent. The average
grade of the part of Paddy Creek mapped: is about 15 per cent. In part of the lower
canyon, Paddy Creek falls almost:100. feet in a horizontal distance of 200 feet.

Usually the maximum flow:of Squaw Creek occurs in June and the creek is low by
August. On August 4th, 1946, the flow of Squaw Creek west of Gray’s cabin wags about
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35 cubic feet per second. On August 20th, after a heavy rain, the flow at the game
place had increased to approximately 45 cubic feet per second.

Most of the mining on Sguaw Creek was done by simple hand methods, bnt some
was done by hydraulicking between Discovery and the mouth of Ahmeoi Creek. The
presence of numerous large boulders caused great difficulty in working the creek by
these methods. F. Muncaster, W. Ainge, and G. Gray hoped to nvercome most of this
trouble by using the tractor which they took in from the Haines Road in 1948,

The placer coneentrates from Sguaw Creek commonly contain nuggets of native
copper, in addition to black sand and fine pyrite. Most of these nuggets are small, but
soree weigh as much as 15 lb. It is interesting to note that native copper cccurs in
several streams along the north-eastern flank of the Sf. Eliags Mountaing, in Yukon

Territory and Alaska. In a few places it has been shown that the copper has been
derived from amygdalmdal greenstones of Carboniferous age {Cairnes, 1915, pp.
133-141). .

Much of the gold from Sguaw Creek occurred as coarse irregular nuggeis. It is
reported that many of these nuggets contained guartz. On the other hand, some of
the gold was well-rounded. Narrow quartz veins and silicified rock, which loecally
contains disseminated pyrite, oceur in a few places along Squaw Creek. Several rusty -
quartz veins, ranging from a few inches to two feet wide, are exposed along the part of
Ainge Creek included in the map. Rusty silicified limestone is abundant near the
diorite bodies on the ridge south-west of Squaw Creek, and narrow qguartz veins are
abundant in the diorite itself. Slightly rusty guartz veins are numerous on the ridges
at the head of Muncaster Creek, and quartz float is very abundant on the talus-covered
slopes in this vicinity. Grab samples from two veins on Ainge Creek and two at the
head of Muncaster Creek assayed: Gold, nil. However, the occurrence of irregular
coarse nuggets containing quartz strongly indicates some local source. The abundance
of quartz veing in the area suggests that even if only a very small proportion of the
veins which had been eroded were gold-bearing, they could have provided most of the
gold now concentrated in Squaw Creek.

Gold was discovered on Blizzard (Gold Run) Creek about 114 miles
Blizzard (Gold from its mouth in the autumn of 1933 by H. Darud (Mandy, 1933,
Run) Creek. p. 98). It is reported that fifteen claims and two leases were staked
that autumn and that great actlwty took place .on the creek in the

early part of the following summer.

Blizzard Creek rises in high mountaing in the north-western part of the area
mapped and flows north-eastward, in general, to join the Tatshenshini River near the
mouth of Stanley Creek. The upper half of the creek is underiain mainly by limestone
and other sedimentary rocks and the lower half is underlain mainly by greenstone,
basalt, and granodiorite. Although Blizzard Creek is approximately 734 miles long,
most of the work appears to have been done in a 2-mile section in the lower part,
immediately west of the Tatshenshini Valley. This section occupies a youthful valley
cut by the stream into the broad, rolling rock-bench that flanks the Tatshenshini
Valley. S N ]

Although the prospectors found fine gold in the creek gravel, most of them were
soon digcouraged because they found no nuggets and because they had great difficulty
handling large boulders. It is reported that none of the work done on thzard Creek
even .approached . being profitable.

During the summer of 1914 more than 100 creek and bench placer
Kielum River. claims were located aleng the Klehini River between Rainy Hollow

and Pleasant Camp on the British Columbia-Alaska Boundary (Brewer,
1914 p. 94). It is reported that very fine gold mixed with a large proportion of black
sand was obtained from some of the claims. However, ne one found gold in paying
amount and the claims were soon abandoned. . ' : R
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PROSPECTING POSSIBILITIES.

In addition to the placer deposits at Squaw Creek, important placers have been
found to the south of the area in Alaska and to the north of the area in Yukon Terri-
tory. Porcupine Creek, which enters the south side of the Klehini River about 6 miles
down-stream from Pleasant Camp, yielded approximately $1,200,000 worth of gold
between 1898 and 1916 (Eakin, 1919, p. 24). A congiderable quantity of gold has been
recovered from Shorty Creek, near the southern end of Dezadeash Lake, about 25 miles
north of the British Columbia-Yukon Boundary. These productive creeks are evidence
that conditions favourable to the formation and preservation of placer deposits occurred
in several parts of a large region, and it seems reasonable to hope that similar condi-
tions yielded placers elsewhere in the region. Some of the favourable conditions at
Squaw Creek may have been its escaping severe glacial erosion and its draining an
area containing numerous guartz veins, If these were important factors, then other
streams in the area that are similar in these respects are worth prospecting. Undoubt-
edly many streams in the area already have been tested in places. For example, it is
reported that some unsuccessful work was done on the northern side of Stanley Creek
about 2 miles from its mouth, but it is not known whether bed-rock was reached.
Furthermore, prospectors have worked in parts of the area since 1898 and probably
they have panned most of the creeks. In spite of this, Squaw Creek was not discovered
until 1927, and it is certain that many of the streams in the area have not been tested
on bed-rock even now, except where the gravels are very shallow. In conclusion, it
seems unlikely, in view of the amount of prospecting which has been done, that the
Squaw Creek-Rainy Hollow area contairis many undiscovered, rich shallow placers.
However, the possibility that the area contains deeper deposits discoverable only by
hard careful work has not been eliminated. .

LODE DEPOSITS.

The lode deposits of the Squaw Creek-Rainy Hollow area are replacement deposits
in skarn and geld-bearing quartz veins. The former consist essentially of: (1) bornite-
chalcocite deposits containing important amounts of silver, (2) galena-sphalerite
deposits containing minor amounts of silver, (&) pyrrhotite-sphalerite-chalcopyrite
deposits, and (4) magnetite-chalcopyrite deposits. The first three types occur chiefly
in the area including Mineral Mountain and Copper Butte, known as Rainy Hollow, and
the fourth type occurs near Clayton Creek in what is known as the Three Guardsmen
area, after the local name for Mount Glave.

- RAINY HoLLow,

The replacement deposits at Rainy Hollow oecur in sedimentary rocks of Permo-
carboniferous age that have been intruded and metamorphosed by a large body con-
gisting mainly of granodiorite and quartz diorite. The deposits have been found in
large numbers in an area of approximately 7 square miles that extends from the
granitic contact on the south-western side of Mineral Mountain, near the Klehini River,
to the granitic contact near a tributary of Seltat Creek about 434 miles to the north-
east. Crown-granted claims covered most of this area at one time, but some of them
have been allowed to lapse in recent years. :

The metamorphosed sedimentary rocks consist mainly of argillite, quartzite, gneiss,
and schist. They also include some layers of white and light-grey marble up to 500
feet thick. - C . - -

On the south-western side of Mineral Mountain the sedimentary rocks strike north-
westward and dip gently to the north-east, and on the southern side they strike east-
ward and dip to the north at moderate angles. Elsewhere in the area the rocks strike
north-eastward and dip steeply to thé north-west, These attitudes suggest that the
general structure is a northward plunging syncline having a gently dipping western
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limb and a steeply dipping eastern limb. East of Inspector Creek near Copper Butte
a northward plunging low anticline may occur on the eastern limb of the major
structure. Faults and small folds were seen in some.of the places studied in detail and
may be present in other parts of the area. ‘

The sedimentary rocks have been intruded on the north, east, and west by granitic
rocks., They are also cut in places by dykes and sills of gabbro, diorite, and quartz
feldspar porphyry. The gabbro and diorite are older than the skarn and the mineral-
ization, but the porphyry ig younger than the skarn and probably younger than the
mineralization.

The deposits consist of lenses of fairly massive sulphide:i and of disseminated
sulphides in skarn. The skarn occurs not at the margin of the granitic body, but
mainly along contacts of marbie with argillite, quartzite, schist, or gneiss. Skarn does
not oceur along all contacts, nor is all of it mineralized.

Several varieties of skarn having distinetive mineral compositions or textures can
be recognized in the field; these are described in the detailed reports on properties
which follow. It has been noticed that the bornite-chalcocite mineralization, which is
the most important type in the area, favours skarn containing an abundance of yellowish-
green garnet (resembling epidote in colour). On the other hand, skarn consisting
mainly of brown garnet does not seem to be favourable to mineralization of any kind.
The bornite-chalcocite deposits occur on the south-western side of Mineral Mountain
and along the western side of Copper Butte, and the galena-sphalerite and pyrrhotite-
sphalerite-chalcopyrite deposits oceur throughout the rest of the area.

The bornite-chalcocite deposits contain variable amounts of sphalerite, chalco-
pyrite, and wittichenite (copper bigsmuth sulphide). Locally the galena-sphalerite
deposits may contain small quantities of chalcopyrite, and the pyrrhotite-sphalerite-
chalcopyrite deposits small gquantities of palena and pyrite. The silver content of the
bornite-chalcocite deposits averages about 134 oz. to the per cent. of copper. The
silver content of the galena-sphalerite deposits is much lower, averaping in the neigh-
bourhood of 0.2 oz. to the per cent. of lead. Judging from previous reports, the
precious-metal content of the pyrrhofite-sphalerite-chalcopyrite deposits is negligible.
Samples of this type of mineralization, taken by the writer from the Mocking Bird
claim and the Gilroy fraction, assayed: Gold, nil; silver, nil; and gold, 0.01 oz. per
ton; silver, nil, respectively. ‘

Much of the Rainy Hollow area lies above timber-line and hag abundant outerops.
Claims were first staked in this part of the area as early as 1898, Numerous open-cuts
and other workings indicate that this part of the area has heen prospected thoroughly,
and it is improbable that any important discovery could be made by simply going over
the surface again. The lower part of the area is thickly wooded and much of it is
covered with drift. Consequently, this part has not been prospected as effectively as
the rest and may offer possibility of additional discoveries. There is, however, no
reason to expect that deposits found in this part of the area would be larger than those
already known.

Several deposits of high-grade mineralization have been found at Rainy Hollow,
but none has proved to be large. The best showings, with respect to both grade and
size, are the bornite-chaleocite deposits on the Maid of Erin claim, This property was
purchased in 1946 by the St. Eugene Mining Corporation, Limited, which plans
exploring it; encouraged by high metal prices and the improvement in transportation
afforded by the Haines Road. .

Detailed descriptions and maps follow of parts of the Maid of Erin, State of
Montana, Adams, Victoria, and Lawrence claims. These properties were examined in
detail because they include the largest showings, because they are the claims on which
most work has been -done, and because the mineralization displays geological relation-
ships regarded as typical of the area. Exposures at the properties not described in this
report consist mainly of smaller showings of the same types of mineralization or of
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low-grade pyrrhotite-sphalerite-chalcopyrite mineralization. Brief descriptions of many
of the claims in the area are included in a report by MeConnell (1918, pp. 30-33), and
in Annual Reports of the British Columbia Minister of Mmes, especially for the years
1900, 1907 1914, 1918, 1921, 1927, and 1931.

_ The Maid of Erin Crown-granted claim, on which copper-silver
Maid of Erin, mineralization oceurs, is owned by the $t. Eugene Mining Corporation,
Limited. After holding an option on the claim since 1943, this
corporation bought the Maid of Erin in 1946 from Richard Kennedy, of Haines, Alaska.
The Maid of Erin:lies on the south-western slope of Mineral Mountain, 234 miles
north-west of and about 1,500 feet higher than the hairpin bend in the Haines
Road at Rainy Hollow, The part of the claim that was mapped (Fig. 3) ranges in
altitude from 3,200 to 3,700 feet. Some of this area is occupied by a gently sloping,
hummocky bench, but most of it is steeply sloping. Beyond the area mapped the
groind continues to rise steeply to the north-east toward the top of *Mineral Mountain
and to fall steeply to the south-west toward the Klehini River (Plate II, B). The claim
lies above timber-line and has numerous cutcrops in most places. :

The property is accessible from the Haines Road by approximately 3% miles of
tractor road built in 1918, which starts at the abandoned construction camp near the
hairpin bend. The first 2 miles of this road are now badly overgrown, and the bridge
across Inspector Creek has been swept away. ‘

The Maid of Erin, which includes ground staked originally in 1900 as the
Carmichael and Pretoria claims, was located in 1903 and was Crown-granted in 1910.
Considerable work was done on the property at intervals during the first fifteen years,
notably in 1918. However, most of the development, including about 250 feet of
underground work, was done between 1920 and 1922 when the property was under bond
to Robert Wiley of Seattle. In 1928 the Maid of Erin was explored with 339 feet of
diamond-drilling by the Calumet and Arizona Company, but since then it has lai_r_l idle.,

. Sorted ore totalling 157 tons was shipped fo Tacoma from the property in 1911,
1918, 1921, and 1922. This yielded 77,6568 Ib. of copper, 5,849 oz. of silver, and 6 oz.
of gold.

- The Maid of Erin has been described at various stages of its development by
Robertson (1907, p. 46), McConnell (1213, pp. 30, 31), Brewer (1914, p. 95), Clothler
(1918, pp. 86, 87, and 1921, pp. 76, 77), and James (1927, pp. 110, 111).

Geology.

The rocks exposed (Fig. 3} are quartzites, marble, and argillite of Permo-
carboniferous age, skarn which replaces mainly marble, quartz diorite -which forms
part of a batholith, a small body of diorite, and one of gabbro. In most places the
guartzites, marble, and argillite strike north-westward and dip at low angles to the
north-east. The mineralization, consisting mainly of bornite and chaleocite, occurs as
irregular replacement deposits in various types of skarn.

Most of the quartzites are light-coloured highly feldspathic varieties. In places,
however, brown biotite-rich beds, usually less than an inch thick, alternate with white
feldspar-rich beds. The feldspathic quartzites are composed chiefly of fine-grained
quartz, albite, and orthoclase in various proportions; some also contain small amounts
of biotite, hornblende, apatite, spliene, and magnetite, The brown beds include much
fine-grained biotite and musecovite, in addition to quartz, albite, orthoclase, and accessory
minerals. In some of the feldspathic quartzites, small lenses, thin streaks, and narrow
veinlets of light-green diopside or light-brown garnet are abundant.

" The marble exposed at the surface is light-grey medium- to coarse-grained rock in
which bedding is rare. - It occurs as irregilar lenticular bodies which trend northward
to north-westward and dip gently to the east. Some of the irregularity appears to have
been caused by flowing of the marble and by faulting. Underground, near the face of
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the incline (Fig. 4), much of the marble is medium-grained dark-grey rock containing
numerous irregular lenses and veins of coarse white caleite. In places this rock is a
breccia consisting of fragments of dark-grey marble in a matrix of white calcite.

The argiilite, overlying quartzites and skarn in the eastérn corner of the ares
mapped, is a black variety in which biotite is visible locally.

The guartz diorite, which intrudes the Permo-carboniferous rocks in the western
corner of the area, is part of a granitic body exposed for at least 3 miles west of the
Maid of Erin. Most of the contact mapped on thé claim strikes north-westward and
dips gently to the north-east, but the south-eastern part strikes north-eastward and dips
steeply. The quartz diorite is light-grey medium-grained massive unaltered rock
composed mainly of andesine, orthoclase, quartz, and biotite. Seme of the plagioclase
erystals are zoned, having labradorite cores and oligoclase rims. Chlorite, apatite,
zircon, and pyrite are present in minor amounts. . '

The diorite occurs as a small body in skarns and quartzites. The eastern part of
the intrusive is dyke-like, striking eastward and dipping steeply to-the north, and the
western part is sill-like, striking north-westward and dipping gently to the north-east.
The least-altered part of the body is dark fine-grained massive diorite composed of
green hornblende, andesine, and small amounts of sphene, apatite, and ilmenite. Some
of the diorite is partly replaced by diopside and epidote, thereby forming a mottled or
breccia-like rock, and some is almost completely replaced, producing a rock difficult to
distinguish from other skarn.

The gabbro is exposed in two open-cuts near the western corner of the area
mapped. Much of it is a white fine-grained altered rock resembling massive feldspathie
guartzite, The least-altered gabbro is a light-grey medlum-gramed rock composed of
labradorite, augite, sphene, and apatite.

The skarns are coarse- to fine-grained massive rocks of several colours, consisting
chiefly of andradite garnet, monticellite (a hard white equidimensional-grained lime-
-magnesia silicate), zoisite, wollastonite, diopside, carbonate, clinozoisite, and idocrase
(vesuvianite) in various proportions. Small amounts of anorthite, blue gahnite spinel,
sphene, quartz, and muscovite are also present in some of the skarns. .

Mineralization seems to oceur in some types of skarn and not in others. Ore has
been found in light-green medium-grained gkarn composed mainly of yellowish-green
andradite garnet and white monticellite; in white, rusty-weathering fine-grained skarn
congisting chiefly of monticellite and carbonate; in green medium-grained skarn
composed essentially of dark-green zoisite and yellowish-green andradite garnet; in
white medium-grained skarn consisting mainly of diopside; and in light-grey coarse-
grained skarn composed principally of wollastonite and ealcite. On the other hand,
practically no mineralization has been found in the abundant, light-brown fine-grained
type of skarn that consists mainly of andradite garnet, or in the rarer, coarser-grained
variety composed of buff-coloured clinozoisite and pink and green idocrase.

Ore Minerals.

The principal metallic minerals in approximate order of abundance are: hornite,
chalcocite, chalcopyrite, black sphalerite, magnetite, and wittichenite, a copper bigmuth
sulphide (3Cu,8. Bi,S8;).* No silver minerals were seen with the unaidéd eye or
under the microscope, except 2 very minor amount of native silver which appears to be
related to alteration under near-surface conditions. The ore minerals form small
veinlets in the skarn locally, but, for the most part, they replace the mineral grains of
the skarn, occur between the grains, and are intergrown with them. Most of the
chaleocite oceurs as ‘exsolution intergrowths with bornite, The relationship of the
chalcocite and bornite to the gangué¢ minerals, and their exsolution texture, indicate
that they are hypogene rather than products of surface enrichment. Evidence of giacial

® The identity of the wittichenite was established by X-ray powder photographs made by Dr. E. W. Nuifield
(1947, p. 157). ' ' '
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scouring found on the claim and elsewhere in the region lends support to this conclusion.
On the other hand, covellite, occurring in a few places as minute veinlets in chalcocite,
bornite, and chalcopyrite; native silver, found as a film on a jeint surface in one place;
and malachite and azurite commonly forming thin encrustations and minute veinlets
near the surface are evidently supergene.

Showings and Workings.

The showings at the Maid of Erin have been explored by an incline, several
open-cuts, a vertical shaft, two short adits, and four short diamond-drill holes.

The incline was driven eastward at a gentle dip in ore occurring in skarn
immediately overlying marble (Fig. 3). The contact between the mineralized skarn
and the marble is generally sharp and is marked in places by a narrow gouge-filled
shear. The ore consists mainly of bornite and chalcocite in a gangue of yellowish-green
garnet, monticellite, and carbonate. On the southern wall of the incline, near the
portal, the ore is 12 feet thick. The incline passes through ore for 100 feet from the
portal and then through sheared marble and unmineralized skarn to the face.

The short working driven northward about 80 feet from the face of the incline
exposes an abrupt contact between ore and marble. This contact between the ore on
the west and the marble on the east dips steeply westward.

The working driven southward for 85 feet from a point about 75 feet from the
face of the incline exposes mineralized skarn overlying marble. The skarn at the face
of this working and along much of its eastern wall is only sparsely mineralized.

Assays of six samples (Nos. 1 to 6) taken at various places in the incline, indicated
in Fig. 8, are given in Table III. During the summer of 1245 water flooded much of
these workings and, even in September it was deep enough in places to make examlna-
tion diffieult.

The open-cut lying immediately north of the portal of the incline exposes bornite-
chalcocite mineralization, about 4 feet thick, in gangue consisting mainly of monticellite
and carbonate. Table III includes an assay of a sample {No. 7) taken across this
mineralization,

The ore lenses out 35 feet north of the incline portal and the skarn lenses out 35
feet farther north. The mineralization near its termination consists mainly of bornite
and chalcocite in a gangue of monticellite, carbonate, and yellowish-green garnet, over-
lying magnetite, bornite, and chalcocite in calcite. Assays of samples (Nos. 8 and 9)
taken across the mineralization 10 feet from its termination are given in Table III.

The large open-cut immediately south of the portal of the incline exposes for a
digtance of 45 feet mineralization which dips gently eastward. This mineralization
consists mainly of bornite, chalcocite, and black sphalerite disseminated through skarn
which overiies marble. At the northern end of the open-cut the skarn containg much
medium-grained dark-green zoizite, but elsewhere it is composed chiefly of yellowish-
green garnet. The thickness of the mineralized skarn decreases from about 12 feet at
the northern end of the open-cut to 1% feet at the southern end. Near the portal of

the incline the contact between the skarn and marble is very irregular, but in the °

southern part of the open-cut it is fairly regular and is marked in places by a clearly
defined gouge-filled shear. ;

About 100 feet south-east of. the portal of the incline a vertical shaft was sunk to 3
depth of 14 feet. An irregular layer of mineralized skarn about 2 feet thick that dips
gently to the north-east is exposed at the collar, and an irregular layer about 5 feet
thick is exposed at the bottom. These layers are separated by skarn that contains
lenses consisting mainly of wollastonite or c¢linozoisite and that is sparsely mineralized
in places.

. A vertical diamond-drill hole (D.D. 1 Flg 3) wag put down at a point 120 feet
south 60 degrees east of the portal of the incline. It is reported to have cut minerali-
zation from 25.8 feet to 85 feet from the surface and to have reached a depth of 54 feet.
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A second hole (D.D. 2, Fig. 3) was drilled vertically to a depth of 127 feet at a
point 215 feet south 50 degrees east of the portal. It is reported to have penetrated
sparse mineralization from 36 feet to 44 feet from the surface and hetter mineralization
from 61 feet fo T1 feet.

Two other vertical drill-holes (D.D, 3 and D.D. 4, Fig. 3), 175 feet north-east and
95 feet north of the portal respectively, did not eut any mineralization, No; 3 is
reported to have entered marble at a depth of 1582 feet and No. 4 is reported to have
been drilled to a depth of only 26 feet.

The open-cut about 200 feet south-east of the portal of the incline exposes an
irregular lens of mineralized skarn that plunges gently eastward. The mineralization
is composed mainly of chalcopyrite, bornite, and chalcocite in a gangue of white diopside
and yellowish-green garnet. The mineralized skarn is underiain and overlain by barren
or very sparsely mineralized skarns in which brown garnet or wollastonite are con-
spicuous. On the eastern wall the lens has a maximum thickness of about 214 feet;
on the western wall it consists of about 3 feet of well-mineralized skarn overlying 114
feet of sparsely mineralized skarn. Assays of samples (Nos. 10 and 11)-taken across
parts of the lens on the eastern and western walls are given in Table III,

At the southern end of the open-cut much fine-grained massive skarn composed-
mainly of light-brown andradite garnet is exposed. Near its contact with the mineral-
ized lens, this skarn is eut by small veinlets which consist of sulphides, diopside, and
yvellowish-green andradite garnet. In general the sulphides and diopside occur in the
centres of the veinlets and the garnet at the margins,

The open—cut 225 feet south of the portal of the incline explores mineralization
that oceurs in a thin northward-striking band of skarn and in marble that underlies it.
The northern part of the cut exposes a lens of mineralized skarn 1034 feet long and
124 feet in maximum thickness that strikes northward and dips gently eastward.
The southern part exposes an irregular lens, 20 feet long, that trends eastward.  Most
of this lens is sparsely mineralized monticellite-carbonate rock that has sharp irregular
contacts with the marble. Its eastern part, however, occurs within the thin skarn band
and is more highly mineralized. An assay of a sample (No. 12) taken across the
eastern part of this lens is given in Table III.

The large open-cut about 450 feet south-west of and about 200 feet below the portal
of the incline exposes part of a steeply dipping irregular lens of mineralization that is
about 4 feet In maximum thickness. This leng, consisting mainly of bornite, chalcocite,
chalcopyrite, sphalerite, and magnetite in a gangue of garnet occurs in marble close to
its contact with skarn. Ten feet to the north, a similar lens, about 3 feet in maximum
thickness, has been partly exposed by stripping. Table III includes an assay of a
sample (No. 18) taken across this lens.

The other open-cuts and the two short adits on .the property expose only narrow
bodies of sparse mineralization. The adit which is now inaccessible, about 70 feet
below the portal of the inecline (Section B B’, Fig. 4), is reported to be entirely in
marble (Clothier, 1918, p. 86).
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Table II1.—Assays of Samples from Maid of Erin Claim.

. THICKNESS.
‘ Sﬂgﬂ)"]e Location of Sample (gee Fig. 3). Gold. Silver, Copper. Zine. Bismuth.
Feet. Inches, :
: Oz, per Ton. | Oz. per Ten.| Per Cent. Per Cent. | Per Cent.
i Portal of incline, south wall; from foot-wall across & feet (0 to 5) s 5 ¢ Trace 40,2 22.2 0.07 0.32
2. | Portal of incline, south wall; across next 4 feet 2 inches (5 to 9 feef 2
| dnches) o et et seaemnt e e sttt seen 4 2 0.01 34.0 18.1 0.11 0.26
3. Portal of incline, south wall; across next 2 feet 6 inches (9 feet 2 inches to
‘ 11 £00t § inchos) 0 BEREING WAl lrssmmsasmes msrsssmssmssesnnssssss st s s 2 & .01 0.7 28.5 0.07 0.34
{
4. % | Ineline, SOUER WAL cermeeecceececereenssemssr st s e e 5 H Nil 15.5 10.8 0.13 0.20
g 5 }Inchne, 50Uth Wall.oeeroeeeeemaeereaenno e eera et eenmemae g s e n e senr e [ 8 Trace 13.4 7.2 0.10 0.10
6. ] Inc]me, north Wall ..o e 3 3 Trace 23.9 16.2 6,13 0.38
7. J Open-cut immediately north of POrtal.......coeenuenceniccninieneea, et enenats 4 4 0.01 10.9 6.0 0.23 0.17
8. | North of portal; 19 feet from end of mineralization; from hanging wall .
' [.. across 2 feet 10 mches {0 t0 2 feet 10 INCRES) oo e reecrranmssnmssm s 2 10 Ni 12.7 .7 0.10 0.20
9, [ North of portal, 10 feet from end of mincralization; across next 10 inches
I (2 feet 10 inches to 8 feet & inches) to foobwall.. i - piv wi LR 5.1 0.13 0.34
10, jOpen—c,‘t 200 feet sonth-east of partal, west side. e 2 3 $.04 368.2 11,3 .11 0.25
11, IO en-cut 200 feet south-east of portal, east side... 2 [ 0.02 7.3 4.9 0.10 0.24
12. | Open-cut 225 feet south of Portal......m s 2 8 .01 10.8 11.2 0.10 0.29
13, | Open—cut 420 feet south-west of portal...... 2 10 .01 23.3 1.8 - 8.10 0.29




The State of Montana Crown-granted claim is owned by Richard C.

State of Turner of Seattle. The main showings, consisting of copper-silver

Montana, mineralization, lie at the western base of Copper Butie, about 1%
miles north of and 1,600 feet higher than the hairpin bend in the
Haines Road at Rainy Hollow.

The part of the claim that includes the main workings (Fig. 5) slopes westward,
ranging in altitude from 38,590 feetf in the east t6 8,470 feet.in the west. From this
small area the ground rises abruptly to the east toward the top of Copper Butte and
slopes very gently to the west, forming.a broad, hummocky bench pitted with small
sink-holes. The claim lieg above timber-line and has bed-rock exposed in many places.

- The property may be reached from the Haines Road by starting at the abandoned
construction camp near the hairpin bend and following the old tractor road, now badly
overgrown, for approximately 2 miles to Imspector Creek and thence by travelling above
timber-line, for one-half mile north-eastward toward Copper Butte. An alternative
route, which avoids most of the thick brush, is by way of an old trail which may be
found by leaving the Haines Road 2% miles north-east of the hairpin bend and travel-
ling north-westward up the north-eastern side of a broad ridge for about one-half mile.
This trail continues north-westward along the side of the ridge, crosses the plateau,
gkirts the southern edge of Copper Butte, and thence leads down a short dzstance to the
State of Montana claim.

The State.of Montana claim was located in 1905 and was Crown-granted in 1908.
Most of the exploration on this claim, including shot drilling, was done by the Alagka
Iron Company in 1908 and 1909. At that time a trial shipment of a few tons of ore
was sent to the Tacoma smelter,

Geology.

The most abundant rocks on the claim are light-grey marble and brown-weathering
feldspathic and micaceous quartzites which strike eastward to north-eastward and dip
steeply to the north. " An irregular band of skarn, consisting chiefly of yellowish-green
garnet, les between the marble and the quartzites. This band trends north-eastward
to eastward and ranges from 10 to 60 feet in width. Dark-grey fine-grained diorite,
locally replaced by garnet, crops out to the south-west of the dump. Immediately to
the west of the area mapped the marble, having been offset to the north by a fault,
abuts along its strike with quartzites.

Ore Minerals.

The main mineralization consists of several small lenses, composed chiefly of
bornite and chalcocite, which lie in the yellowish-green garnetite. In addition, a few
small streaks of similar mineralization occur within marble to the south-east of the
main skarn band. Malachite is generally conspicuous near the bornite-chalcocite lenses;
black sphalerite is locally abundant, wittichenite {copper bismuth sulphide) occurs in
bornite as microscopic grains.

Showings and Workings.

The chief surface working on the property is a deep, eastward trending trench,
130 feet long, which explores a steeply dipping band of mineralization oceurring in
skarn adjacent to marble. The mineralization is exposed intermittently for 70 feet
and ranges in width from a few inches to 114 feet. A grab sample taken from & small
pile beside the trench, probably representing the highest-grade mineralization found in
trenching, assayed: Gold, trace; silver, 84.2 oz. per ton; copper, 22.8 per cent.;
bismuth, 0.63 per cent. ) :

The other surface workings expose either very small lenses of fairly massive
mineralization or very narrow streaks of disseminated mineralization.

The underground workings, totalling 380 feet in length, expose a few small lenses
of mineralization lying chiefly in skarn. The adit penetrates skarn from the portal
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for 50 feet to the main split in the workings. Forty feet from the portal the skarn is
cut by a vertical north-eastward striking fault which contains mineralized gouge about
2 inches thick. At the split the skarn contains a few short lenses of mineralization,
2 to 8 inches wide, and one about a foot wide. Reyond the split the adit contlnues east-
ward and south-eastward in unmineralized grey- and white-banded marble,

The short north-eastward trending drift neax the portal is in skarn and follows a
malachite-stained zone of disseminated bornite and chalcocite up to 2 feet wide. This
mineralization lies on the foot-wall of a fault that dips steeply to the south-east,

The north-eastward trending drift, which starts 50 feet from the portal, follows
a few very narrow lenses of mineralization in skarn for about 30 feet and then passes
into unmineralized marble, Near the face of this working the marble contains a few
lenses of mineralization about 1 to 8 inches wide and 1 foot long.

A grab sample from a small pile at the portal, apparently representing the highest
grade mineralization found underground, assayed: Gold, 0.02 oz. per ton; silver, 76.5
oz. per ton; copper, 45.9 per cent.; bismuth, 0.92 per cent.

Ne information was obtained regarding the shot drilling done on the property by
the A]aska Iron Company in 1908 and 1909,

The Adams Crown-granted claim, on which lead-zine mineralization

Adams. occurs, is held by the estates of M. I. O’Connor and R. H. Turner.

‘ It lies about a mile north-east of and 1,500 feet higher than the hairpin
bend in the Haines Road at Rainy Hollow,

Although altitudes range from 8,500 to 2,600 feet, most of the claim lies between

about 3,540 and 3,590 feet. The south-west corner of the claim is the part approaching

3,500 feet. The claim lies above timber-line and has numerous outcrops. Beyond the

. area mapped the ground rises gently to the north-west, falls gently to the north-east;

and drops steeply to the south-east and south-west.

In order to avoid most of the thick brush and steep climb, one may reach the clalm
by leaving the Haines Road at a point 2% miles north-east of the hairpin bend and
thence travelling north-westward up the north-eastern side of the ridge. Apparently
a wide trail or possibly a wagon-road followed part of this general route up the side of
the ridge many years ago.

The Adams was located in 1899 and was Crown-granted in 1908. Work done on’
the claim, including about 500 lineal feet of trenching and a small amount of stripping,
was completed before 1914 and probably most of it was done before 1907. Some of
the showings have been described briefly by Robertson (1907, p. 46), McConnell (19183,
p. 82), and Brewer (1914, pp. 97, 98}.

Geology.

The elaim is underlain malirﬂy by marble, argillite, and quartzite and by diorite
and guartz-feldspar porphyry. The main mineralization occurs in skarn found along
both contacts of a band of marble. This band ranges in width from 260 to 380 feet,
strikes about north 30 degrees east, and dips steeply to the north-west. The marble,

" which is a light-grey coarse-grained variety, is underlain and overlain conformably by

brown-weathering well-bedded argillite and quartzite.

The diorite occurs in the marble and extends from the No. 1 post north-eastward
for about 1,100 feet as a series of aligned lenses which may be continuous at depth.
The lenses reach 25 feet in width and some of them are irregular or branched. Another
lens, which is blunt, intrudes the marble at the north-eastern boundary of the claim.

The diorite is dark-grey to almost black medium-grained massive rock ecomposed
chiefly of green hornblende and andesine. It also contains small amounts of brown
biotite, chlorite, sphene, apatite, and magnetite,

The quartz feldspar porphyry occurs as several sills mtrudmg argillite, quartzxte,
and marble, and as two dykes cutting argillite, quartzite, marble, and diorite. The
gills, which are fairly regular in attitude and width, range from 4 feet to 40 feet wide.
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. pyrite. The porphyry is similar in mineralogy and texture to porphyries of Paleocene
age occurring elsewhere in the Squaw Creek-Rainy Hollow area.

The most important zone of mineralization on the claim is in skarn along the south-
eastern margin of the marble band. The skarn, exposed at intervals in trenches and
outerops for 750 feet, ranges from 10 feet to 50 feet in width. It is mainly a light
yellowish-green fine-grained massive rock composed of epidote, quartz, and yellowish-
green garnet. Some irregular lenses and bands in the skarn consist of fibrous
aggregates of wollastonite and caleite which contain some diopside and garnet.

Ore Minerals.

The mineralization is chiefly galena and dark-brown sphalerite which form north-
eastward striking steeply dipping lenses and bands replacing skarn. The ore contains
very little silver and practicaily no gold. Assays of selected samples indicate that
most of the silver is associated with galena. A small amount of chalcopyrite was seen
under the microscope. In most of the exposures some sphalerite has been leached,
leaving rusty voids or porous limonite, Effort was made to sample the least-altered
material, but the zine content of the samples taken is less than it would be in the fresh
‘material,

- Showings and Workings.

Seven trenches, spaced along a distance of 600 feet, expose several lenses and bands
of mineralization in the skarn, Float suggests that additional boedies of mineralization
or continuations of those in the trenches oceur in this zone, but it is likely that the
trenching was done where the float was most abundant and that the best mineralization
has been exposed. ‘

For convenience in description the workmgs shown in F1g 6 are referred to by
letters. Trench A exposes skarn containing two bands of mineralization, each about
1%4 feet wide, separated by 3 feet of barren skarn. The exposures in Trench B are
poor, but, apparently, two bands of mmerahzatmn comparable in width with those in
Trench A are present.

The north-eastern wall of Trench C cuts wollastonite-rich skarn contalmng two
8-inch lenses of mineralization separated by 15 mches of marble,

Trench D cuts across the contact between marble and skarn. It exposes a 6-inch
lens of mineralization in the marble 3 feet from the contact, an 8-inch lens at the
contact, and a 3-foot lens in the skarn 18 feet from the contact. The mineralization is
chiefly 2 medium-grained mixture of sphalerite and galena, but some coarse-grained
galena with only sparse sphalerite oceurs locally. Assays of samples (Nos. 1 and 2)
taken across the 8-inch and 3-foot lenses and of samples (Nos. 3 andié) gelected from
the dump are given in Table IV, ‘

The south-western wall of Trench E exposes mineralization for 20 feet. Assuming
that it has the same atfitude as smaller bands and lenses on the claim—namely, strike
north-eastward, dip steep to the north-west, the distance 20 feet is approximately the
true width of the mineralization. Assays of three samples (Nos. 5, 6, and 7) taken
across the mineralization are given in Table IV, The north-eastern wall of the trench .
is badly caved, but it is apparent that even within the width of the trench the body has
split into two bodies that total less than 10 feet in width.

Trench F exposes skarn containing a steeply dipping 10-inch band of mineraliza-
tion which tapers rapidly in the north-eastern part of the trench. Trench G cuts skarn
containing a north-eastward striking sparsely mineralized zone only about 2 inches
wide.

Sphalerite and galena in gangue consisting mainly of wollastonite, garnet, epidote,
and calcite are exposed almost continuously for 450 feet along the north-wesfern con-
tact of the marble. This mineralized band dips steeply to the north-west and ranges
from approximately 6 inches to 18 inches in width. In most places its foot-wall is
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marble and its hanging-wall is skarn, graphitic argillite, or quartzite, The assay of 2
gsample (No. 8) taken across this band is given in Table IV, .

A small amount of lead-zine mineralization occurs in marble 300 feet northward |
from Trench G along the contacts of the diorite body near the large quartz feldspar
porphyry dyke. On the north-western centact, the mineralization extends for 20 feet
and ranges from a few inches to ahout 5 feet in width. A lens about 2 feet long and
6 inches wide occurs at a bend in the opposite contact,

A few other trenches on the claim explore rusty zones in skarn and marble but do
not expose mineralization.

Table IV.—~Assays of Scwhples from Adams Claim.

Saﬁ;‘?le Deseription of Sample, Gold. Silver. Lead, Zinc.
i Qxz, per Ton, {0z, per Ton. [ Per Cent. Per Cent.
1 Trench D ; across 8-ineh Iens....iinecisssrecars e Trace ' 1.2 174 22.0
2 Trench D ; across 8-foot lens. Trace 1.3 10.2 9,1
3 Trench D; selected, fresh, galena-rich mineral-
FZREIOTI o cvvceecessrecre e e ec s memsrean s senase s ssemar s sms e mimnned 0.01 16.8 76.9 2.9
4 fTrench D: selected, fresh, galena-sphalerite
| mineralization.... Trace ) 2.9 28.7 . 28.0
3 Trench B south-west side; from hanging wa!.l . : )
across 8 feet (0-B).iveicvcnnnen, Trace 4.1 24.2 16.7
[ Trench B; south-west side; =across next 7 feet {
(8-15) FR— Trace 0.6 8.0 7.8
7 Trench E; south-west side:; across next § feet
(15-20) to foot wall ervmreas it ettt NI R -1 4,1 4.0
8 250 feet N. 50° W, of No. 1 post; across 14 '
T Y Trace 4.1 . 12,9 17.4

The Victoria Crown-granted eclaim, on which lead-zine mineralization

Victoria. occurs, is owned by Richard Kennedy of Haines, Alaska. Since 1943

an option on the claim has been held by the St. Eugene Mining
Corporation, Limited.

The clairn lies immediately east of Inspector Creek, about a mile north-West of and
1,000 feet higher than the hairpin bend in the Haines Road at Rainy<Hollow.

The part of the claim that includes the showings and main workings slopes
westward from an elevation of about 2,930 feet in the east to about 2,810 feet in the
west (Fig. 7). Beyond this small area the ground is rolling and hummocky to the
north and east and steeply sloping, in peneral, toward Inspector Creek and the Klehini
River to the west and south. .

The Victoria claim was located in 1905 and was Crown-granted in 1910. The
mineralization hasg been explored by five surface cuts and by a crosscut adit 92 feet
long. Most of the work on the claim, including driving the crosscut adit, was done
before 1913.

The old tractor road to the Maid of Erin claim, which starts at the abandoned
construetion eamp on the Haines Road at Rainy Hollow, passes close to the adit on the
Victoria (Fig. 7). The 2-mile stretch of this old road leading up to the Victoria claim
is badly overgrown, and a few parts of the claim itself are covered with low elumps of
alder, Outcrops are abundant on much of the property, but some fairly large areas
are buried with drift.

Geology.

The mineralization occurs in irregular bodies of skarn which lie within & broad
band of light-grey marble (Fig. 7). The marble strikes north-eastward, dips steeply
to the north-west, and is flanked on both sides by brown-weathering, white to dark-
grey impure quartzite. The two main showings lie near the north-western margin of
the marble and consist chiefly of brown sphalerite and galena in a gangue of yellowish-~
" green garnet, wollastonite, and caleite.
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" Showings and Workings.

The northern wall of the trench lying 60 feet south-east of the adit exposes an
irregular north-eastward trending mass of mineralized skarn about 6 feet wide. This
is capped by barren, fine-grained grey skarn on the northern wall and is flanked by
matble on the eastern wall. A sample taken across the 6 feet of mineralization assayed:
Gold, 0.01 oz. per ton; silver, 8.5 oz. per ton; lead, 22.1 per cent,; zinc, 26.6 per cent.

It is reported that a hole drilled vertically from a point 80 feet south-west of this
trench did not intersect any mineralization. 7

The trench 80 feet east of the adit exposes north-easterly striking steeply dipping
skarn, mineralized skarn, and marble. The section along the eastern wall, from north
to south, is: skarn; 3% feet of soft rusty-weathered originally sphalerite-rich mineral-
ization; 2 feet of skarn; 7T feet of mineralization consisting of sphalerite, galena, and
some chalcoyprite in yellowish-green garnet; marble. A sample taken across the 7
feet of mineralization assayed: Gold, nil; silver, 2.5 oz. per ton; lead, 87 per cent.;
zine, 19.5 per cent. A selected sample of the chalcopyrite-bearing mineralization near
the southern end of the trench assayed: Gold, 0.02 oz per ton; silver, 5.6 oz. per ton;
copper, 0.9 per cent.; lead, 16.9 per cent.; zine, 32.8 per cent.

The open-cut 170 feet north-east of the adit exposes skarn containing only a rusty,
malachite-stained streak about 1 inech wide. The pit 280 feet east of the adit is in
marhle that contains a few smali, steeply dipping lenses of yellowish-green garnet, black
sphalerite, and galena. . ’

The other two open-cuts shown in Fig, 7 do not expose any mineralization.

The adit driven south-eastward for 92 feet penetrates unmineralized grey and
white marble which strikes north-eastward and dips steeply to the north-west.

The Lawrence Crown-granted claim, on which lead-zine mineralization

Lawrence. occurs, is owned by the estate of Mike Cassin, ¢/0 N. Freeborn, Seattle.

The property lies 3% miles north-east of and about 2,200 feet higher

than the hairpin béend in the Haines Road at Rainy Hollow. The claim may be reached

meost easily by leaving the Haines Road near mile-post 57, where it crosses a south-

eastward flowing tributary of Seltat Creek. From this point, lying slightly above

timber-line, the property may be reached by travel]mg north 60 degrees west for a mile,
with a steady climb of 1,000 feet.

The claim lies on a rolling, humrocky pIateau that forms part of the Duke Depres-
sion (Plate II, A). The section of the claim that was mapped (Fig. 8) ranges from
4,040 feet to 4,140 feet in altitude. Some flat or gently sloping areas underlain by
marble are pitted with small sink-holes. The claim lies above timber-line and outcrops
are abundant,

The Lawrence claim was located in 1904 and was Crown-granted in 1910.

Geology.

The mineralization consists of sphalerite and galena disseminated in skarn that
occurs mainly at or near contacts between marble and quartz feldspar porphyry and
between marble and mica schists. The marble strikes approximately north 30 degrees
east and dips steeply to the north-west, forming a belt about 500 feet wide. A sample
of marble from the Lawrence claim, typical in appearance of much of .the marble in
the Rainy Hollow area, was found by analysis to consist almost entirely of caleite (Table
IT, p. 20). The schists lie to the north-west and south-east of the marble belt and
have the same attitude as it. They are brown-weathering, light- to dark-grey rocks
composed essentially of alternating thin biotite-rich, muscovite-rich, and guartz-rich
layers. Chlorite and feldspar are abundant locally in the rocks and generally epidote
is present in small amounts. In places the rocks have such a high content of quartz
that they are described best as mieaceous quartzites. _

Most of the skarn on the claim oecurs in a wide, irregular belt lying to the south-
east of the marble belt. The rock is mainly a black-weathering, greenish-grey to
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yellowish-green medium- to fine-grained banded aggregate of epidote and quartz in
-various proportions. The zone of mineralized skarn, however, which lies along the
north-eastern contact of the porphyry dyke (Fig. 8), and part of that which lies
immediately along the south-eastern contact of the marble band, is composed almost
entirely of the pyroxene diopside-hedenbergite. This skarn is a brownish-black
weathering, greenish-grey medium- to coarse-grained massive rock consisting of
radiating aggregates of diopside-hedenbergite prisms and a small amount of interstitial
calcite and quartz.
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Irregular sills of diorite occur in marble, mica schist, and skarn. The rock
introsive into marble is massive dark-grey medium-grained diorite consisting chiefly -
of hornblende and recrystallized intermediate plagioclase. The diorite oceurring
mainly in mica schists in the south-eastern part of the area mapped (Fig. 8) is, how-

“ever, a schistose to gneissic dark-grey fine-grained rock composed chiefly of recrystal-
lized hornblende and intermediate plagioclase.

A quartz feldspar porphyry dyke cuts marble and skarn. Most of the dyke strikes
northward and dips steeply to the east, but the northern end strikes north-westward
and probably dips to the south-west. The porphyry is a light-grey rock consisting of
crystals of quartz and albite in a fine-grained granular or spherulitic ground-mass
composed essentially of quartz, orthoclase, and albite.

Showmgs and Workings.

A shaft has been sunk to a depth of 18 feet in & north-westward trending steeply
dipping lens of mineralized skarn that lies north-east of the porphyry dyke. This lens,
which extends for 130 feet and has a width up to 15 feet, consists of dark-brown
sphalerite, galena, and, locally, small amounts of chaleopyrite disseminated in diopside-
hedenbergite skarn. A sample taken across the lens 15 feet north-west of the ghaft,
where it is 6 feet w1de, assayed: Gold, trace; silver, 7.2 oz. per ton; copper, trace;
lead, 5.3 per cent.; zine, 12.2 per cent. Selected samples of galena-rich and sphalerite-
rich mineralization from the shaft assayed: Silver, 4.5 oz. per ton; lead, 58 per
cent.; zine, 6.1 per cent.; and silver, 0.9 oz, per ton; lead, 18.8 per cent.; -zine, 16.9
per cent., respectively. i

Narrow, steeply dipping lenses of mineralized skarn occur at intervals along the
south-eastern margin of the marble for a distance of about 500 feet. A sample taken
across a lens 1 foot wide at a point 240 feet south 82 degrees east of the shaft assayed:
Gold, 0.01 oz. per ton; silver, 0.4 oz. per ton; lead, 0.99 per cent.; zine, 12.9 per cent.

A deep trench and pit near the south-eastern edge of the wide band of skarn
exposed a few streaks, up to an inch wide, containing sphalerite and small amounts of
chalcopyrite and galena. = The other showings on the property consist of small irregular
zones of sparsely disseminated sphalerite, galena, and chaleopyrite in skarn.

THREE GUARDSMEN AREA.

The deposits in the Three Guardsmen area lie to the east of those at Rainy Hollow
and are separated from them by about 3 miles of granitic rocks in which no mineral
deposits are known. The mineralization occurs in a tongue of metamorphosed sedi-
mentary rocks about 1,000 to 1,500 feet wide and about 2% miles long intruded by
gneissic quartz diorite, This belt extends from the 6,250-foot peak lying 2 miles south-
east of Mount Glave (Three Guardsmen), across Clayton Creek, and towards Mount
Seltat on the British Columbia-Alaska Boundary, where it joins a large mass of sedi-
mentary rocks. Bed-rock is concealed on the lower slopes of Clayton Creek Valley, but
the talus suggests that the belt extends right across the bottom of the valley.

The metamorphosed sedimentary rocks consist chiefly of schist, gneiss, argillite,
quartzite, marble, and skarn. West of Clayton Creek these rocks strike northward and
dip westward at 60 to 70 degrees. REast of Clayton Creek they strike north-eastvward
to eastward and dip to the north mainly at 40 to 50 degrees. The contact with the
granitic rocks is parallel to the bedding in general, but locally it cuts across the bedding.
The gneissic structure in the intrusive is generally parallel to its contacts. .

The marble occurs in many places in the belt as lenses and irregular masses, rang-
ing from a few feet to a few hundred feet wide. Skarn replaces the marble chiefly
along parts of its contacts with the other metamorphosed rocks and with the quartz
diorite. Much of the mineralized skarn is a green medium- to fine-grained variety
containing abundant actinolite along with diopside, garnet, and epidote. '
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 The mineralization is in skarn and consists of ‘magnetite containing minor amounts

-of chalcopyrite which produces conspicuous green malachife staing at the surface.

Sampling indicated that the precious-metal content of the chalcopyrife-bearing magne-
tite deposits ig very low, A small amount of molybdenite was seen on the Simeoe claim
and a small bormte—cha}comte deposit, mmllar in mmeralogy to those at Rainy Hollow,
was seen on the Canadian Verdee.

"The showmgs seen on the Simecoe Crown-granted claim lie immediately east of

- Clayton Creek- at altitudes of approximatély 4,300 feet and 3,900 feet. The upper

showing consists of a lens about 20 feet wide and at least 35 feet Jong éonﬁaining
approximately 75 per cent. of magnetite and smalI amounts of chalcopyrite. Almost
massive magnetite extends across a width of 6 feet in one part of the lens. A grab
sample, typical of the whole lens in appearance, assayed: Gold, 0.08 oz. per ton; silver,
nil; copper, 0.8 per cent
At the lower showmg an adit about 35 feet long explores narrow lenses of chalcopy-
rite-bearing magnetite in skarn on the hanging wall of the northward dipping quartz-
diorite contact. At the contact molybdenite occurs as films along joints in silicified
quartz diorite and in skarn across 2 maximum width of about 6 inches. A sample

‘taken across a magnetite lens 6 inches wide in the adit assayed: Go]d nil; silver, ml

copper, 0.3 per cent. ‘

The showings seen on the Mildred Crown-granted claims are at an elevation of
approximately 5,250 feet on jagged cliffs that slope north-eastward toward Clayton
Creek. Magnetite containing chalcopyrite forms about 30 per cent. of an irregular
westward dipping zone of skarn about 100 feet wide and about 500 feet long which is
overlain by quartz diorite and underlain by grey marble. Almost massive magnetite
constitutes occasional lenses about 10 to 15 feet wide and numerous streaks about 1
inch to 6 inches wide. A chip sample taken across a magnetite lens 10 feet wide and
about 30 feet long assayed: Gold, nil; silver, 0.2 oz. per ton; copper, 0.3 per cent.

The showings. seen on the Canadian Verdee Crown-granted claim aré on the ridge
between Clayton Creek and Seltat Creek at-an altitude of approximately 5,400 feet.
At one locality a lens of massive magnetité 8 feet wide lies in a band of skarn sbout
10 feet wide that occurs in marble. A grab sample of malachite-stained magnetite
from the lens assayed: Gold, trace; silver, 2.8 oz. per ton; copper, 2.5 per cent.

About 500 feet north-east of this deposit a few narrow lenses of coarse-grained
skarn -consisting mainly of yellowish-green garnet occur within marble. A prospect-
pit in one of the bodies of skarn exposes a lens about 1 foot wide and 8 feet long com-
posed chiefly of bornite, chaleocite, and sphalerite with minor amounts of chalcopyrite
and wittichenite (copper bismuth sulphide). A sample taken across the lens assayed:
Gold, 0.08 oz. per ton; silver, 23.6 oz. per ton; copper, 20.5 per cent.; zine, 14 6 per

.cent.; and bismuth, 0.55 per cent.

South-west of the Canadian Verdee a band of skarn up to 20 feet wide, which is
underlain by marble and overlain by schist and quartzite, erops out intermittently for
500 feet. The skarn contains lenses of massive magnetite up to a foot wide, and in
some places 50 to 60 per cent. of 15-foot widths is composed of magnetite,

Discoveries were first.made in the Three Guardsmen area in 1909. At one time
Crown-granted claims covered the: entire belt of metamorphosed sedimentary rocks,
but some of them have been allowed,to lapse in recent years. Prospecting was easy in
the Three Guardsmen area because it lies entirely above timber-line and because most
of the bed-rock is exposed. Furthermore, the green malachite stain on the deposits
can be seen for long distances., The:fact that the area has probably been prospected
very effectively already and the faet that the precious-metal content of the magnetlte
deposits is low do not offer encouragement for further search.
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GOLD-BEARING QUARTZ VEINS.

During the summer of 1945 a group of claims was staked by prospectors employed
by the Consolidated Mining & Smeiting Company on the ridge between Stanley Creek
and Kwatini Creek about 1% miles south-east of Mount Mansfield. In this locality
gneissic quartz diorite intrudes mica schist, gneiss, and interbedded greenstone and
argillite, all of which strike north-westward and dip steeply to the north-east. On the
crest of the ridge, immediately east of the belt of schist and gneiss, abundant float of
white quartz mineralized with galena, pyrite, and chalcopyrite occurs in the loose over-
burden of frost-riven angular fragments of quartz diorite. The gold content of most
samples of the float was low, but in one it was high enough to encourage the owners to
" do some digging and blasting in an attempt to find the lode. This work was unsuccess-

ful and the elaims have been allowed to lapse. :

About one-half mile gouth-west of this showing, large pieces of quartz float are
abundant at an altitude of approximately 5,500 feet in a long greenstone talus slope.
The float is from a vein-at least 5 feet wide in places, which is composed of white
quartz sparsely mineralized with galena, pyrite, and chalcopyrite. The vein is evidently
enclosed in highly chloritic greenstone. Locally the quartz shows ribbon-structure
produced by chloritic partings and it is vuggy in places. Search in the greenstone
cropping ocut a few hundred feet above the float did not disclose the lode.

Gold-bearing quartz veins occur on a property now known as the Gold

Gold Cord. Cord, which lies about 4 miles west of Pleasant Cainp, near-the British

Columbia-Alaska Boundary. - The prospect is west of the area mapped

and was not visited by the writer. The following information has been obtained mainly
from reports by Eakin (1919), James (1927), and Mandy (1932).

The veing are exposed on the steep valley-wall north of Jarvis Glacier, between
elevations of 4,100 and 4,600 feet. The first vein was discovered in 1915 (Fraser,
1915, p. 65}, At one time a good trail about 6 miles long led to the showings. from.
the gouth-western side of the Klehini River opposite Pleasant Camp, . but in recent
vears the lower part of it has become badly overgrown. '

Limestone and argillite oceurring on the southern part of the property are intruded
by dioritic rock occurring on the northern part., The cont@ct between the sedimentary
rocks and the intrusive dips steeply scuthward,

After visiting the property in 1927, when it was known as the Stampede, James
(p. 112) reported as follows:— :

“ ., . . The principal showing is a quartz vein in the diorite strlkmg east—west.
{mag.) and nearly parallel to the contact and 200 or 300 feet north of it. The vein
dips north into the diorite. Since locating the property the owners.have done a great
deal of stripping and have traced the vein by a series of open-cuts for a distance of
about 3,000 feet west of the Infernational Boundary and claim to have located another,
1,500 feet west of this again, on the far side of a rubble-filled draw. The easterly 1,500
feet of the vein is very narrow and apparently of no great importance, for the values
are essentially low grade. For the next claim-length west, however, the vein is more
promising in appearance. At two shafts, where the most work has been done, the
vein, or lead, is found to consist of three distinet quartz veins separated by a few inches
to a foot and a half of slightly pyritized diorite. At these places the total width of
the lead, including the mineralized diorite, is :f1‘"om 5 to 7 feet or more, the individual
quartz veing varying from 1 to 4 feet.

. “The veins consist of white quartz mineralized with a very small amount of pyrlte

Free gold is conspicuous in some of the ox1dlzed croppings. 2

In 1928 and 1929 the Alaska-Juneau Gold Mining Company explored these veins

with thirty open-cuts, seven shafts, and some stripping. Their sampling showed a few
“high assays from oxidized surface material, but, elsewhere, only low gold values ACTO8S
narrow widths in general. In 1929 the Alaska-Juneau Gold Mining Company dropped
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its option on the Stampede, and in 1930 the property was restaked as the Gold Cord

Nos. 1 to 8 along with the Yellow Jacket claim,

After vigiting the property in 1981 Mandy (p. 41) reported that stripping. and
open-cutting were done in 1930 and 1981 by William Bunting, the owner, “on the
several oblique veins outeropping in the limestone between altitudes 4,100 and 4,600
feet, over a distance of about 2,000 feet. . . , There are about fifteen or sixteen of
these veins varying in width from 6 to 18 inches. They strike between north and
"north-westerly and dip at between 30 degrees and 70 degrees into the hill, The veins
consist of white quartz with very sparse sulphide mineralization consisting of an
occasional patch or bleb of pyrrhotite and rare grains of chalcopyrite. The veins are
generally appreciable distances apart. Low gold values up to $1.20 are claimed by the
owners to occur in these veins, Before the close of the 1931 season the owner reported
the diseovery of additional subs1d1ary veins of fairly appreciable width.”

Since the early thirties the property has lain idle.
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PROSPECTING POSSIBILITIES.

The distribution of the known lode deposits in the Squaw Creek-Rainy Hollow

area indicates that the localities which are geologieally favourable for prospecting are:
(1) those containing limestone and other sedimentary rocks that have been intruded
and metamorphosed by granitic rocks and (2) the margins of intrusives and adjacent
gsedimentary rocks or greenstones,
, In general the Rainy Hollow and Three Guardsmen areas, which have geological
- conditions favouring the oceurrence of replacement deposits in skarn, offer little oppor-
tunity to the individual prospector because much of the ground is held by Crown grant.
Furthermore, most of these areas lie above timber-line and have good exposures and
‘henee have been effectively prospected already, -

A small body of similar metamorphosed sedimentary rocks surrounded by quartz
diorite les about 3.miles north-east of Pleasant Camp. The area contains a small
amount of skarn but at one time it was staked and was thoroughly prospected.

The metamorphic rocks lying near the British Columbia-Yukon Boundary in the

north-eastern corner of the area mapped contain some marble and skarn.. A small

amount of copper-stained skarn, occurring mainly as float, was seen in this locality.

Because this area is very .inaccessible and because it lies far from any camp«sy.tes
having tlmber it probably has never been carefully prospected.

The gold-bearing quartz veing south-east of Mount Mansfield and on the Gold Cord
contain small amounts of sulphides and occur near the margins of intrusives and in
the adjacent sedimentary rocks or greenstone. The writer noticed a little sparsely
niineralized quartz float, a few narrow, sparsely mineralized quartz veins, and a few
small lenses of silicified greenstone containing pyrrhotite and chalcopyrite in the
vieinity of the contact between quartz diorite and greenstone and argillite that extends
from the vicinity of Mount Mansfield to Kelsall Lake. None of the showings was large,
but they may indicate widespread occurrence of a type of mineralization which is
known to contain some gold in one place.

Slightly rusty quartz veins are abundant in parts of the area drained by Squaw
Creek and by the middle and south forks of Talbot Creek. Samples from a few of the
veins, however, contained no gold ‘or silver.
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The distribution of lode deposits indicates that the centres of the larger intrusives
are not favourable to prospecting. The Paleocene and Late Tertiary rocks, which
evidently were formed after mineralization, can be eliminated for prospecting.

COAL.

Coal has been found in a few places in the Tertiary rocks of the area, hut no large
geams are known. ] : ‘

On the upper part of Squaw Creek, almost at its head, thin seams of sub-bituminous
coal occur in a narrow down-faulted block of yellowish-brown sandstone. An analysis
of a sample of a seam ahout 8 inches thick taken from a hadly sloughed exposure on the
creek bank gave:— .

Volatile combustible matter 28.2%
Ash - 19.1%
Moisture - 9.5%
Fixed carbon e e 53.29%
Sulphur 0.2%
British thermal units : - 9,227

A small amount of coal crops out on the southern bank of Talbot Creek about 1,500
feet south-west of the Dalion Trail in sandstone, shale, and conglomerate. It forms
thin lenses apparently derived from trunks and limbs of trees, and seams only about
one-half inch thick,

Float of carbonaceous shale and coal, indicating beds up to 6 inches in thickness,
was seen in a few places in the belt of rocks belonging to Group 17 in the northern
part of the Datlasaka Mountaing. ‘
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A. Coast Mountains; view eastward across head of Clayton Creek. High peak in cloud on left is Mount Seltat

on British Columbia-Alaska Boundary.

B. View up valley

of Inspector Creek toward Nadahini Mountain. Alsek Ranges of St. Elias Mountains on left,
and Copper Butte in lefi foreground, plateau forming part of Duke Depression on right,
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PLATE II.

A. Looking south-westward from Lawrence claim, Rainy Hollow, across plateau
which forms part of Duke Depression, to Alsek Ranges of St. Elias Mountains. Top
of Copper Butte is seen on right.

B. Looking north-westward from Maid of Erin claim, Rainy Hollow, to head of
Klehini River. Dump at portal of incline is seen in right foreground.
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A. Pillow lava; Haines Road about 1 mile
Moi Creek,

PLATE VI,

noi'th' of . '

B. Columnar structure in Paleocene rhyolite;
114 miles north of Kusawak Lake.




PLATE VII.

A. Horizontal Late Tertiary basalt between Stanley Creek and Blanchard River.
Tatshenshini Valley and Squaw Range in background.

B. Meanders and oxbows along upper part of Tatshenshini River.
Looking westward toward Squaw Range.
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