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INTRODUCTION

Field-work in 1939 and 1940, followed by office work in-
cluding microscopic studies, is the basis for this bulletin,
which deals with an area in the Alberni and Claycquot Mining
Divisions, Vancouver Island, British Columbia. The geology
of the area, as far as mapped in the two seasons, is re-
presented on (Fig. 1), scale 1 inch to the mile, with topo-
graphy in the northern part indicated by contours at 200 foot
intervals. The topography is taken from part of Map No. 02
F/5, released in 1939 by the British Columbia Department of
Lands, scale 2 inchss to the mile, contour interval 100 feet.
The base for the southern part of (Fig. 1) is the drainage
"pattern, prepared by the writer from airplane photographs
borrowed from the Department of Lands. The accuracy of this
part of the base map is therefore not of the same order as
the part to the north.

Some general information which appeared in the Prelim-

inary Report on the Bedwell River Area, Bulletin Ho. 8, .
-British Columbia Department of Mines, 1940, is reproduced in
the present bulletin. Mining properties are indicated by
reference numbers con (Fig. 1); the same numbers have been
used in this bulletin for those that appeared in Bulletin No.
8. Mineral deposits on properties examined in 1940 are de-
seribed under "Properties and Mineral Deposits", in the order
of the reference numbers. These include the Musketeer and
Buccaneer properties, described in Bulletin No. &, on which

a great deal of work had been done since the 1939 examinatious.
A good deal of work has also been done on the Aven, Noble,
Trophy and some other properties which it was notfbossible

to exemine in 1940. For descriptions of properties indicated
on (Fig. 1) but not described in this bulletin the reader is
referred to Bulletin Wo. 8.

The reports on properties include details concerning
general geology, mineral associations arnd history. Some of
this material is summarized in the general part of the bulle-
tin. Annual Reports, Minister of Mines, British Columbia,
from 1898 to 1933 are the sources for most of the historical
information. '

Limits: of Map-area

The irregular outlines of the ares mapped geologically
lie within & rectangular map-ares (Fig. 1), about 10 miles
from north to south and a little less than 14 miles from east
to west, of which the northern boundaery is less than quarter
of a mile north of 49 degrees 30 minutes north latitude, and
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the eastern boundary is 126 degrees 30 minutes west longitude.
The southern boundary of Strathcona Park crosses the area a
little more than 6 miles from the northern boundary of the
map-area. The greater part of the arsa 1s drained by Bedwell
River, which discharges into the head of Bedwell Sound. This
stream is referred to in old reports ‘as "Bear River" and that
name is still used frequently. The eastern part is drained
by Drinkwater Creek which enters Great Central Lake near the
western end, esbout 5 1/@ miles south-easterly from the point
where the creek reaches the eastern boundary of the map-area.
Moyeha River flows westerly to a point bsyond the western
boundary of the map-area, then turns south-westerly and dis-
charges. into the head of Herbert Inlet, some 7 miles north-
westerly from the head of Bedwell Sound. The part of the
aree drained by Drinkwater Creek is in the Alberni Mining
Division, the remaining and much larger part is in the Clayo-
gquot Mining Division.

History

For meny years deposits of copper, gold and iron have
been known on the west coast of Vancouver Island and there
has been some production of copper and gold ores. Copper
was shipped from Sydney Inlet prinecipally in 1907, 1908 and
1909, concentrates were produced at Sydney Inlet principally
in 1923. From then until 1937 production on the west coast
consisted of occasional small shipments of gold-bearing ore.
Between 1936 and 1938 it became apparent that there were gold-
bearing veins of exceptional interest in the Zeballos cemp.
Spectacular gold ore was shipped from the Privateer in 1937,
other properties in that camp also became shippers and in
1938 three properties were equipped with mills. The success-
ful developments in the Zeballos camp stimulated prospecting
along the west coast, and particularly in the country trib-
utary to Bedwell River, some 65 miles south-easterly from the
Zeballos camp, The activities of prospectors in 1938 resulted
in discoveries of gold-bearing veins on Bedwell River, later
discoveries were made on upper Drinkwater Creek. Already
substential development work has been done on several properties
located in 1938 and 1939 and it now seems almost certain that
there will be some gold production from the ares Whlch is the
subject of this bulletin.

Reports of the Minister of Mines, British Columbia, for
1898 and 1899, contain brief references to placer-mining on
Bear (Bedwell) River in the ‘sixties and to Chinese placer-
miners abandening the district in the late 'eighties, but give
no information about the extent of the operations and the
quantity of gold recovered.



On lower Bedwell River, between 1898 and 1500, surface
and underground work, exploring copper-bsaring mineralization,
was done on the Seattle group; on ground known as the Castle,
now included in the Avon located in 1938; and on the 253935
now covered by & group located in 1938 also known as the Galena.
On the Castle some work was also done on gold-bearing veins.
Copper-bearing mineralization was discoversd and claims were
located on Big Interior Mountein in 1899. Although situated
at a high elevation in rugged country, about 12 miles from
tidewater and partly covered by a glacier, this cccurrence was
considered to have attractive possibilities of developing into
an important copper producer. Four cleims, now known as the
Ptarmigen group, were acquired in 1912 by Ptarmigen Mines, Ltd.,
an English company. It was proposed to build a road up Bedwell
River and to connect the road to & point near the summit of
the mountain by anr aerial tramway. Road-construction hed
reached a point about 7 miles from tidewater, and equipment
for the tramway was at the head of Bedwell Sound when work
wes stopped on the outbreak of war in 1914. Before 1806 some
work was done on the Big 1 adjoining the Ptarmigan and in 1916
preparations were made for a diamond-drilling program. Since
that time ne activity has been reported at either property.

The Prosper group on lower Bedwell River covers ground,
believed to have been staked in 1903 as the Pakeha, on which
an adit was driven following a gold-bearing vein. About 1800
gold-bearing velns were discovered near Della Lake, reached
from Drinkwater Creek, and claims known as the Della group
were staked. An arrastra was bullt in 1906 but there is no
report of gold prodused. The claims of the You group, cover-
ing a vein on the south-western slopes of Big Interior Moun-
tain, were recorded in 1912. Later reports refer to develop-
ment work and the construction of an experimental cyanide
mill but do not mention the recovery of any gold. There was
activity periodically &t this property from 1912 until about
1933 or 1934 during which time thers was little activity else-
where in the area.

Prospectors discovered gold-bearing veins north-west of
Bedwell River on Noble (Clarke) Creek, and staked the Noble
and Noble B groups in August and September 1938. This was
foilowed by discoveries south of the river near Sam Craig
Creek, and the staking of the Musketeer, Shemrock, Joker and
Buccaneer groups. Pionser Gold Mines of B. C., Limited, and
Anglo Huronian, Limited, became interested in the Musketeer-
Shamrock property. Underground work, started before the end
of the year, was carried on through the winter. A company
known as the Musketeer Mines, Limited (. P. L.}, was in-
corporated and has continued active development of the prop-
erty. Late in 1939 Bralorne Mines, Limited (N. P. L.),
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became interested in the Buccaneer which is operated by Buc-
ceneer Mines, Limited (N. P. L. ) Substantial underground
work has been dons on the property and it is reported that a
mill of 25 tons daily capacity is to be built in 1941. TUnder-
ground work has also been done on the Avon and on the Trophy.
and the surface explored on a number of other propertises on
Bedwell River and its tributaries.

In July 1939 the first claims of the Sherwood property
on Drinkwater Creek were staked. The Sherwood vein north-
east of the creek was examined for Pioneer Gold Mines of B,
C., Limited, late that year. In 1940 that company did sub-
stential underground work on the Sherwood; prospected gold-
bearing veins discovered that yesr on the P. D. Q. property,
adjoining the Sherwood; and prospected silver-bearing mineraliza-
tion also discovered in 1940 near Creem Lake, about 1 1/? miles
to the north.

Thirty claims in the area, located from 1896 to 1912 and
originally Crown-granted from 1907 to 1926, were in good stand-
ing at the end of 1940. Most of the other clasims held at the
end of 1940 were located in 1938, 1939 and 1940. In the three
years a total of about 735 claims were staked and recorded.
0f these about 100 were in the part of the area drained by.
Drinkwater Cresk and the others were in the part drained by
Bedwell River. A large number of the claims have been can-
celled or have been allowed to lapse but at the end of 1940
about 300 of the recent locations remained in good standing.

Trensporiation in the area has been a serious problem,
the known deposits tridbutary to Bedwell River are from 2 or
3 to 12 miles from the head of Bedwell Sound, and those trib-
utary to Drinkwater Creek are 10 miles or more from the head
of Great Central Lake. The first Bedwell River road, on which
work was stopped in 1914, was a very costly underteking. Be-
yond The end of the road supplies and equipment had to be taken
in on pack-horses or back-packed and after the road deteriorated
packing from the head of Bedwell Sound was necessary. In the
Drinkwater Creek section it was necessary to pack from Great
Central Lake. In spite of difficulties of transportation a
good deal of work was done on some of the least accessible
properties. Supplies needed for shallow workings were packed
to the Tella property. Supplies needed for about 350 feet of
underground work and equipment for an experimental cyanide
mill were packed to the You property.

From the summer of 1939 to the end of 1940, in addition
to surface work in the area, more than 6400 lineal feet of
underground work was done, mostly by hand, on three properties,
with a possible additional 200 lineal feet on the others. With
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the exception of machinery dragged to the Muskateer on go-
devils early in 1940, all the supplies, equipment and mate-
rial used in this work had to be taken in by back-packing or
on pack-horses,

Access

The Bedwell River part of the area is entered from the
head of Bedwell Sound, about 20 miles by water from Clayoquot
and Tofino. Clayoquot and Tofino, about 1 mlile apart, are
regular ports of call for the Canadian Pacific Steamship
Company's west coest steamers which in summer sail from Vietoria
northbound every fifth day, and during the rest of ths year
every tenth day. Northbound passengers may find it convenient
to board the steamer sither at Victoria or about 24 hours later
at Port Alberni. Busses and trains from Victoria and Nanaimo
make connection with steamers at Port Alberni, and at Nanaimo
connection is made with Vancouver stesmers. Alrplsnes of
Canadlan Airways, Ltd., and Ginger Coote Alrways, Ltd., fly
reégularly between Vancouver City Alrport and points on the-
west coast of Vancouver Island, end will call at Tofino when
business offers. It is expected that in 1941 airplanes will
be able to land at an approved float at the head of Bedwsll
Sound. W. Knott of Tofino operates a gas-boat betwsen Tofino
and the head of Bedwell Sound, handling passengers and freight,
Other boats can be hired at Tofino or Clayoquot. Small scows
are available for handling heavier freight. The landing at
the head of Bedwell Sound is on & slough and cannot be used
at low tide.

Repairs to corduroyed parts of the old road and the
construction of light bridges in 1938 and 1939 made it pos-
sible %o take supplies up Bedwell River on horses. Construc-
tion.of a truck-reoad, following approximately the route of
the old wagon-reoad, started in the asutumn of 1939 and resached
a point about 2 1/2 miles from the head of Bedwell Sound.

Work started agein in August 1940, the program being to fol-
low the o0ld route end whers necessary to use runmning plank on
eross stringers, after the mannher of logging roads. This road
is to go far enough %o serve the Bucceneer and Musketeer prop-
erties, and at the end of the year was reported to have reached
& point between 5 and 6 miles from tldewater, leaving between
2 and 3 miles %o -be completed. Traills branching from this
route serve various prospects, and an old. trall continues up
the main valley to the mouth of You Creek, where it branches,
gbout 11 miles from the head of the sgund. One branch con-
tinues northerly to the Casino camp close to the river. Pack-
horses were taken to the Casiho -in 1935, but in 1940 could not
travel beyond 8-Mile because wind~falls blocked the trail.

The other branch goes up You Creek past the You property to
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the entrance of a canyon near the head of one of the forks of
the creek. It is possible to continue by this route, called
Bear Pass, to Della Lake, and thenece via the Della Falls to

- Drinkwater Creek. The canyon section leading to the summit
of Bear Pass is very rugged and no trail could be found therse
in July 1940. ' Pack-horses could be taken to near the head of
You Creek if windfalls were cleared out, but it would be im-
practicable to build a pack-horse trail via Bear Pass and the
Della Lake Routs.

The sasiest route to the eastern part of the mep-area
is by boat from Great Central, a saw-mill town at the foot
of Great Central Lake, to the head of the lake, thence by
logging railroad and trail to upper Drinkwater Creek. Busses
run between Great Central and Port Alberni, about 10 miles by
road. Power boats can be hired at Great Central and Messrs.
Blosdel, Stewart and Welch, sengapged in logging on lower Drink-
water Creek and in several other sections along Great Central
Lake, operate tug-boats on the lake. By arrangements with
the logging company, Pioneer Gold Mines of B. ¢., Limited had
a large part of the material and men going to the Sherwood on
upper Drinkwater (reek transported to Camp 6, near the western
end of the lake, and thence to the end of the logging railroad,
about 3 5/@ miles in an air line north-westerly from the out-
let of Drinkwater Creek.

- From the end of the logging railway a pack-trail leads
about 4 1/2 miles to the Sherwood base cemp, on the north-
eastern side of Drinkwater Creek. A trail running to the
Sherwood camp lsaves the main trail a -short distance southerly
from the base camp. The old Drinkwater Creek trail from Great
Central Lake was largely obliterated in building the railway.
From the railway to the base camp the trail has been re-located
in part and generally follows esasy grades.

The trail crosses to the south-western side of the creek
near the base camp. From the scuth-western side of the cross-
ing the Della Falls trail leads to the Della group, and an old
trail can be followed north-westerly up the valley for about
two thirds of a mile from the crossing, or say 250 yards past
the creek draining Della Lake. It is reported thet a trail
formerly led from uvpper Drinkwater Creek to the southern end
of Buttle Lake, north of the area. 0ld cuttings, beyond a
sharp ‘bend in the valley, about 2 miles north-westeérly from
Della Falls, may indicate where the old trail climbed northerly
out of Drinkwater Valley. The writer saw no other evidence of
the old trail to Buttle Lake.

General Character of the Area

The area i1s rugged and mountainous, many peaks are more
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Plate I. Big Interior Mountain looking south-
easterly from Mount Tom Taylor.

(Courtesy Department of Lands)




than 4000 feet above sea level. The highest are 1in the north-
eastern part of the area where the main peak of Big Interior
Mountain is more than 6100 feet, and jagged peaks of Mount
Septimus reach about 6400 feet elevation. Average slopes from
peaks to valley-bottoms are commonly steeper than 1500 feet
per mile and in several sections exceed 3000 feet per mile.
Steep high bluffs are common; on the western side of Drink-
water Creek, shove Della Falls, bluffs rise movre than 2000
feet in a horizontal distance of less than half a mile. Above
3000 feet elevation the surfaces on which vegetation grows are
less extensive than those of bare rock, scree and ice. The
bare tops of many granitic ridges are rounded and there is

open vpleand country north of upper Drinkwater Creek, but through-

out the area mountains and ridges of Mesozolc volecanics are
both steep and jagped. Great accumulaticns of talus are found
at the foot of high bluffs; and the upper parts of the main
valleys and branch canyons entering them contaln great angular
blocks of rock which make some. parts almost impassible.

In their lower courses the main stream valley-bottoms

are a quarter of a mile wide or wider, and the streams have
moderate gradients. In the last 11 miles of its course
Bedwell River has an average gradlient of sbout 80 fest per
mile and toward the mouth meanders in a narrow gravel flood
plein, Many tributary streams rise in deep cirques or basins,
flow through deep narrow canyons and cascade down the last
steep slopes to the bottom of the valleys of the mein streams.

A number of small glaciers in the area are indicated on
(Fig. 1), many smaller snow masses last throughout the year.
There are some beautiful lakes at high elevations., The waters
from several of these lakes cascade more than 1500 feet to the
floor of Drinkwater Valley and suggest the possibility of high-
head water-power development. DMost of the lakes are crystal
clear, but the waters of Cream and Beauty Lakes, in the north-
eastern part of the area, contain glacial rock-flour in sus-
pension which from a distance gives them a curious opagque
green appearsance,

Red cedar, hemlock, balsam fir, spruce, Douglas fir, and
yellow cedar, grow in the asrsa. Hemlock and balsam fir trees
of failr size continue to elevations of 2000 feet, and trees
large enough for mining purposes are found locally to eleva-
tions of about 4000 feet. To elevations of 2000 feet or so
there are patches with heavy undergrowth and below 1000 feet
elevation underbrish is common. Yew thrives up to about 4000
feet elevation and on some steep slopes the matted growth is
almost impenetrable. At high elevations heather grows where
there is soil, and a few annuals are to be found blooming in




high basins in August and early September.

Climatic records are not available for points within the
area, but 37 years' records of precipitation, and mean minimum
temperatures for the years 1931 to 1938 inclusive, at Clayoguot,
16 miles south-westerly from the head of Bedwell Sound are
available. For Clayoquot, (a) the average annual precipitation
exceeds 107 inches of water, for the 6 lowest months the aver-
age monthly precipitation in inches is: April, 7.63; Msy,

5.90; June, 3.75; July, 2.32; August, 3.17; and September,
6.37. For the other 6 months the monthly averages range from
10.22 to 16.12 inches. In average mean minimum temperature

February at 36 degrees fahrenheit is the lowest month, and

August at 52 degrees is the highest. Local report, confirmed
by the writer's experience in the two field seasons, is that

precipitation on lower Bedwell River is more than at Clayo-
quot. Precipitation throughout the area is heavy. At higher

-elevations many feet of snow fall each year, and much snow
lasts well into the summer. Comparison of photographs taken

in 1937 and 1940 with some published in 1906 and 1916 indicate
that in the large cirque .in Big Interior Mountain there has
been a great decrease in the size of the snow mass.

In periods of lowest run-off, many branch-creeks are.
ary. Many of the beds of tributaries of the Bedwell River.
are dry crossing the floor of the main valley; and a con-
siderable -section of the bed of upper Drinkwater Creek is
dry also, although there is a fair flow above and below the
dry section. The steep slopes, aund in the higher elevations
the lack of soil and vegetation, make for very rapid run-off.
Dry stream beds become torrents after a day's rain, the lar-
ger streams may increase their flow many fold and, in canyon
sections, have risen more than 20 feet after prolonged rain.

Field Work esnd Acknowledgements

In 1939 the writer's party reached the head of Bedwell
Sound on July 28th and spent until Septembsr 15th mapping.the
geology and examining prospects in part of the area drained
by Bedwell River. E. P. Williams was employed as assistant.
Bulletin No. 8, 1940, was based on this work. In 1940, as-
sisted by J. H., Bennett, the writer spent from July &th to
August 20th mapping geology and examining prospects in the
part of the area drained by Drinkwater Creek. The party then

(a) Data from, "Climate of British Columbia, Repoft for
1940, Province of British Columbia, Department of.
Agriculture." ‘ o



went to the head of Bedwell Sound via Great Central Lake, Port
Alberni, and Tofino, and thence as soon as possible to upper
Bedwell River. This  roundabout journey, of about 150 miles,
took the party from the Sherwood base camp, east of Big In-
terior Mountain, to the You camp, on the western slopes of
the mountain, less than 4 miles in a straight line. The lorig
route was taken becawvse il was impracticable to back-pack sup-
plies and equipment up the Della Falls trail and through Bear
Pass. As it happened heavy rain began on August 20th and con-
tinued until the 22nd so that little time usable for mapping
was lost by the long move. Work in the Bedwell River part of
the area was continued until September 17th. Additicnal map-
ping wes done along the. eastern contact of the Bedwell River
batholith, and some other areal mepping was done farther west,
but most of the time was devoted to mapping and sampling the
new workings on the Musketeer and Buccaneer properties. In
August 1939 weather was generally favorable for field-work,
but from August 27th until field-work was stopped there were
very few dry days. The 1940 season was wetter, of 75 days,

31 had almost continuous heavy rain, or rain with interludes
of fog. Some traverses were made in drenching rains, but
plane-table mapping and photography were impossible in such
weather. : o

The current activity had its beginning so recently that
prospecting and development were still in comperatively sarly
stages, and trails and living accommodation were limited.
Prospectors and mining companies were generous in supplying
information and assistance. The writer 1s indebted to Messrs.
Bloedel, Stewart and Welch, for transportation on the Drink-
water Creek rallway and by steamer down Great Central. Lake.
The party lived for considerable periods in the Musketeer,
Sherwood and Buccaneer camps and at Carl Noel's cabin at 3-
Mile on the Bedwell River., Accommodation in these established
camps was particularly welcome because of the wet weather.
Plens and other information concerning the Buccaneer, Muske-
teer and Sherwood propertiss were mede avallsble by company
officials, information concerning located claims was supplied
by the Miring Recorders for the Alberni and Clayoquot Mining
Divisions, and concerning Crown-granted claims by the Regis-
trar, Land Registry Office, Viectoria. The writer gratefully
acknowledges his indebtedness for information, hospitality,
and other kindnesses, without which the field-work could not
have been done nor the information for this bullstin obtained.
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-GENERAL GEOLOGY

Previous Geological Mapping in and near the Map-area.

Two maps, "Vancouver Sheet” (11) eand "The Buttle Lake
Map-area” (13), published by the Geological Survey, Canads,
at eight miles to the inch, show geology adjoining or close
to the Bedwell River-Drinkwater Creek map-area.

The Vancouver Sheet, lssued in 1928 is a complilation of
geological information concerning south-western British
Columbia, and includes a narrow strip along the west coast
of Vancouver Island, The rocks at the head of Bedwell Sound
are indicated &s belonging to an assemblage of volcanic and
sedimentary rocks of Triassic and (?) Jurassic age.

The Buttle Lake map-area, mepped by Guaning in 1930, ex-
tends a little farther west and a good deal farther east than
the Bedwell River-Drinkwater Lalke map~-area. The southern
boundary of the Buttle Lake map-area, 4% degrees 30 minutes
north latitude, is approximately the northern boundary of the
Bedwell River-Drinkwater :Creek area, Along the common bound-
ary from west to east. Gunning mapped about 10 miles as
"Jurassic and or Cretaceous, Coast Renge Intrusives", thence
easterly, "Palasoczoic and Mesozoic, Volcanics and Sediments”,
which continue for some miles past the eastern boundary of
the Bedwell River-Drinkwater Creek area.

Units Mapped

In the Bedwell River-Drinkwater Creek area unconsolidated
material has been mapped where it obscures the bed-rock over
& considerable area, and bed-rock has been mapped as two major
units one of which has been subdivided into three parts, as
set forth in the following table:
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Récent
Uneonsolidated material
Mesozolc
Jurassic and, or, Cretaceous
(Coast Range), - granite rocks, chiefly

guartz-diorite.

Palasozolic and Mesozoile

Chiefly Lower lesozoic

(Vancouver Group), - andesite, basalt,
fine-grained impure tuffs, limestone.

Permian, ~ limestone, in part recrystallized, includes
at some points overlying thin bedded siliceous
and tuffaceous (7) argillites.

Complex stratigraephically below the Permian lime-
stone; voleanies, tuffaceous and argilleceous
sediments, of Palasozolc age; basiec instrusives,
related to Lower Mesozoie volcanics; and granitic
intrusives (Coast Range). '

Distribution of Formations

Palaeozoic and Mesozoic

In the eastern part of the area Palasozoic and Mesozoic
rocks are continuous with (unning's (13) Palasozoic and Meso-
zolc, and confirmation of =ge was obtained in fossiliferous
limestone which has been assigned to the Permian. Three sub-

divisions of the Palaeozoic and Mesozoic rocks will be dis~
cussed later.

The volcanic rocks at the head of Bedwell Sound in the
sonth-~western corner of the map-area, shown in the Vancouver
Sheet as part of an assemblage of volcanic and sedimentary
rocks assigned to the Triassic, are separated by drift-filled
valley bottoms, the Penny Creek inirusive, and urmapped sec-
tions, from volcanics.and sediments exposed to the north and
east between river level and eslevations well above 5000 feet,
and extending north-sasterly to the Bedwell River batholith.

This assemblage 1s regarded as part of the youngest of the
three subdivisions.



Coast Range Intrusives,

The Bedwell River batholith, chiefly cuartz-diorite,
from 4 to at least €& miles wide, crosses the area and occupies
about half of it. The contacts have been mapped for some dis-
tance northerly and south-easterly from Bedwell River in the
western part of the area, and following a similar course in
the eastern part., Extending from about the south-eastern cor-
ner of the area to a line running south-westerly from Bedwell
lake, the batholith, where not traversed closely, has been in-
dicated by a patitern, and these parts may contain roof pendants.
Continuing north-westerly the ground was not seen by the writer
but is almost certainly occupied by the batholith, which may
extend farther west than indicated. Gunning's mapping im-
mediately to the north shows "Coast Range Intrusives" for .
some distance farther to the west,

In the western part of the area a smaller mass of quartz-
diorite, through which Penny Creek cuts, will be called the
Penny Creek intrusive. Heavy overburden prevented accurate
mepping of the outline of the southern end of this intrusive
west of Penny Creek. The intrusive continues north-westerly
beyond the part which has heen mapped.

Minor intrusives, too small to be represented on the map,
include in the Palasozolc and Lower Mesozoic rocks innumerable
dykes and less regular masses of granitic rock, related to the
larger intrusives. Later dykes intrude the larger masses of
granitic rock, and also intrude the Palasozoic and Lower
Mesogzoic rocks where they are less conspicuous. These later
dykes, of which the dge has not been determined, are provis-
ionally ineluded with "Coast Renge Intrusives",

The Problem of Correlation Across the Batholith

The Bedwell River batholith forms an unbridged gap be-
tween rocks older than it in the eastern and in the western
parts of the area, aund there is no mapping which bridges it
within B0 miles to the north-west of 30 miles o the south-
east of the boundaries of the ares. Correlation across the
gap is further complicated by the following facts; the clder
rocks represent a series some thousands of feet thick, gener-~
ally of fine-grained volcanic rock much of which is in intrus-
ive relationship with the rest: the lithclogical differences
are insufficient Lo differentiate the members definitely
where the struciure is complex; there is a great deal of
fracturing, and where marker horizons are present there is
evidence of faulting on a large scale,
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Fig. 1.

Topography from British Columbis Department of Lands

Bedwell River-Drinkwater Creek Area.
(contour interval 200 feet)

Map 92 F/5.
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Subdivision of Palaesozoic and Mesozoic Assemblage

The thick assemblage of volcanic and sedimentary rocks
mapped as "Palasozoic and Mesozoic” has been subdivided into
three units, indicated by patterns on (Fig. 1). The middle
member is a limestons formation of which the age has been
determined, on fossil evidence, as Permian. The rocks
stratigraphically below the limestone are mapped as a com-
plex of pre-lime volecanics and sediments, intrusives prob-
ably related to the Lower Mesozoic volcanles, and granitic
rocks related to the Bedwell River bathelith, These two
units were found only in the eastern part of the area.
Overlying the limestone horizon, volcanic rocks are mapped
as Vancouver group chiefly Lower Mesozoic. The volcanic
and sedimentary rocks found south-west of the Bedwell River
batholith are also put in this unit. This appears to be
justified by Gunning's work in the Buttle Lake area, to be
referred to later, and by the previous mapping represented
on the Vancouver Sheet.

Clapp (3, 4 and 5) differentiated the Vancouver group in
southern Vancouver Island, but had not definitely established
its relationship to a formation immediately underlying it.

In the Buttle Lake arsa Gunning found Permian limestone and
describes the series overlying it under the name Vancouver
group, but on his map did not differentiate between the
Palaeozoic and Lower Mesczoic rocks. Concerning subdivision
of the Palseozoic and Mesozoic assemblage he said, (13 pages
594 and 604):

"The quite definite statement by Miss Fritz places
the fossiliferous limestone in the Permian. The consider-
able thiclmess of volcanic rocks and other sediments ly-
ing stratigraphically below the limestone and well exposed
in the area may, however, be Pennsylvanian or older. It
does not seem advissable as yet to give these Palasozoic
rocks a definite formational or group name. When their
age, characteristics, etc., are more fully known, the name
Buttle Lake group or formation for all or part of them is
suggested. That they should be separated definitely from-
the overlying Vancouver group, even though possibly con-
formable with it, is self evident and it is interesting
to note & remark Dawson made years ago in tahis connec-
tion (6), == 'If this great mass of rocks (Vancouver
serigs) should eventually prove separabls into Triassic
and Carboniferous portions, I would suggest the reten-
tion of the name Vancouver series for the former.'"
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Palasozoic and Mesozoic Complex

The rocks stratigraphically below the Permian limestons
are expesed through a range in elevation of at least 2500 and
probebly 3500 feet. They include rocks. older than the lime-
‘stone, basic intrusives probably related to Lower Mesozoic
volecanics, and grantic intrusives related to the Bedwell River
batholith. As the relationships are involved and the elements
are often small, this assemblage is therefore mapped as a com-
plex; included within its boundaries, there are masses of Per-
mian limestone toc small to be shown on the map.

The complex consists largely of fine-grained charty-
looking greenish volcanic rock, of which a good deal may be
altered siliceous tuff. Fine-grained argillaceous rocks,
some of which are tuffaceous, are also to be found, arnd thin-
bedded light-coloursd silicecus sediments were found near the
north-eastern end of Della Lake and near the pass at the head
of Drinkwater Creek. In many instances the stratified rocks
are in blocks which might be regarded as large elements in
fragmental volcanies. At some points there are larger messes
of sedimentary rock, which show small scale folding, but it
was not possible to trace them more than a few hundred yards.

Basic volcanics form a minor part of the complex but
close to the limestone they are much more abundant. They
intrude the limestone, and are.doubtless related to lavas
which overlie it. Eeast of the cirque in Big Interior Moun-
tain, and on the southern side of the ridge between Della and
Beauty Lakes, basaltic rock is present in large volums and
appears to be in intrusive relationship. This rock shows
marked changes in texture in distances of a few inches. It
ranges from fine-grained to moderately coarsely granular; and
in part consists of rounded ccbbles in a matrix, both of
which are essentially of the same materiasl. This rock asppears
to be an intrusive breccia, and 1s probably related to the
Mesczoic lavas. {Clapp refers to a similar occurrence, as fol-
lows, (3 page 55):

"4 peculiar type, apparently related to the basalt
porphyrite, is exposed on the east shore of Albernl Canal,
g mile and a half north of Coleman Creek. It is an agglom-
erate with angular to rounded fragments of volcanic rocks
ranging from aphanitic types to relatively coarse grained
besalt porphyrites; and may represent an old volcanic neck.”

Basic rocks are also found along the fault on the upper
Drinkwater Creek; and easterly from the hend in the creek, on
steep slopss rising from the fault-draw, some amygdaloidal
types are found. It seems probable that the fault may have
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formed a channel for the ascending lavas, and it is noteworthy
that amygdaloidal types are rather common in the Vancouver
group and rare in the rocks older than the Permian limestone.

North and south of the divide at the head of Drinkwater
Creek the rocks of the complex, including rock which appears
to be sheared flow-breccia, are strongly foliated. The folia-
tion generally strikes northerly and dips steeply westward.
Granitic dykes and some dykes of diorite cut the foliation.
Aplite from 1/2-inch to & few inches wide, apparently in the
nature of lit-par~lit injections, is found in the follated
rock. Some of the aplite has a foliated sppearance doubtless
inherited from the schist, and some grades into quartz-diorite
dykes.

In the complex, particularly near the contact with the
Bedwell River batholith., there are many dykes and less regu-
lar messes ranging frem quartz-dicrite to feldspar-porphyry,
some of which pass gradationally into dark dybrid types, diffi-
cult to identify by themselves. Rocks of the complex, more
or less completely granitized, were found at several points,
notably north of the glacier on Big Interior Mountain. Here
the contact was drawn rather arbitrarily between granitiec
rock containing more or less altered xenoliths on the one
hend and incompletely granitized rocks containing numerous
graritic dykes on the other.

Permian Limestone

In the eastern part of the map-aresa isolated masses of
limestone make up ebout 7 per cent of the trianguler area in
which they are found. From a point on the western side of
Big Interior Mountain, the base of the triangle extends south-
easterly about 3 3/4 miles to & point south-east of Beauty
Lake; the apex, about 4 'l/2 miles from the hase, is on a mass
of limestone north-east of Price Creek in the north-east cor-
ner of the map-area, Ths triangle has an area of about 8 1/2
square miles; within it 20 masses of limestone, with a com-
bined area of about two thirds of & square mile, are shown on
the map, and there are other masses too small to be shown.

Although accessible exposed margins are faulted or are
contacts with basaltic or granitic intrusives, the isolated
masses of limestone are believed to belong to one horizon.
Tais conclusion is supported by the following facts: (1),
fossils in the various masses appear to belong to the same
group; (2), the seme sequence of beds can be recognized in
many of the outerops: (3), aside from minor folds, the beds
have a rather uniform attitude throughout the area in which
the limestone is found; (4), wherever the rock overlying
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the limestone formation is exposed it consists of basalt

much of which shows well marked pillow structure, this rock
is markedly different from the major part of the rocks under-
lying the limestone. It therefore seems reasonable to take
the top of the limestone horizon as the base of the overlying
Vancouver group.

The Permiasn limestone is the only consplcuous herizon
marker in the assemblage of Palaeozoic and Mesozoic rocks,
It serves to indicate definitely faulting on large and on
small scales. It is also importeant because it contains
well preserved fossils which serve to date the formation.
Economically it is of scme interest, as on Big Interior
Mountain some copper-bearing mineralization has been found
at contacts between the limestone and basalt, near the Bedwell
River batholith.

The limestone formation consists principally of thick
light grey-buff or almost white beds, which have a faint pur-
ple cast, and much of it is recrystallized. In most of the
exposures, thin-bedded, siliceous and probably tuffaceous,
argillites were found, usually separated from the limestone
by from 10 to 200 feet of black basalt which is intrusive
into the limestone. The thin-bedded sediments, often folded
or contorted and partly destroyed, are also dyked and over-
lain by the basalt. They were always found above the thick-
bedded light~coloured limestone, below which in a number of
instances dark grey to almost black limestone was the lowest
part of the formation exposed. The thick-bedded dark lower
beds and overlying light-coloured limestone contain fossils.
Some beds are made up almost entirely of crinoid stems and
discs; and a great deal of dark grey to almost white chert
is found in the limestone.

Aside from recrystallization, accompanied by destruction
of bedding-planes and fossils, the limestone shows very little
effect of metamorphism. Some of the recrystallized limestone
has undoubtedly flowed under stress. Garnets, epidote, amphi-
bole, some magnetite, and also at a few points sulphides, are
found, mostly near the main peak of Big Interior Mountain,
where the limestone is in contact with basalt near the batho-
lith, or in contact with the quartz-diorite batholith.

Fossils seen in the limestone were usually difficult to
racover; but in s small mass shown about a querter of a mile
north-west of Cream Lake (Fig. 1), and in a smaller mass not
shown lying a quarter of & mile farther west, weathering
caused the fossils to stand out on the surface and they were
guarried with less difficulty. These were in steep northern
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exposures of southward dipping beds. The smaller mass, measur-
ing about 100 feet normal tc the beds, almost entirely surrounded
by snow, appeasred to be a faulted remnant. The lower beds are

of very dark limestone, succeeded upward by lighter grey-buff
beds. The larger mass to the east has an exposed thickness

of about 250 feet, normal te the beds, and is overlain by basalt.
The lower beds here too are dark and 1t was found difficult to
recover fossils from them, but the light-coloured overlying

beds yielded a good collection. Fossils from the twe masses
were collected from heds, some of which have a sandy texture,

in the 50 feet above the top of the dark lower msasures. They
included 3 varieties of corals, ssveral brachiopods, alsoc abun-
dant crinoid stems and discs. A fourth coral "Syringopora"

was found east of Drinkwater Creek on the north-sastern side

of the fault-draw which runs to a divide between Drinkwater
Creek and Love Lake. These fossils, with some from near the
south~western corner of Della Lake, were sent to the office

of the Geological Survey at Ottawa. Dr. Alice E. Wilson kindly
classified them as follows:

Corals:

Zaphrentis species
Cyathophyllum species

Syringopors species

Michelinia species

Crinoid discs

Brachiopoda:
Productus species of the Productus vishnu-type
Orthothetes species close to a species on Timor Island
Reticularia spscies
Spirifer species of Spirifer musakheylensis-type
Spirifer species fragmentary but about Spirifer rajah Salter
Dielasma species about Dielasma problematicum Waagen

Dr. Wilson reported further:

"Though the corals are certainly of late Palaeozoic age,
they in themselves are not sufficient to ascertain the exact
age."

"The rocks of the brachiopod locality are of Permizn age."

The bast preserved brachlopoeds were quarried from the
limestone north-west of Cream Laske, which is thus established
as Permian. Limesione on the south-eastern side of Cream
Leke contains similar fossils. This mass is separated by a
distance of more than half a mile from the mass north-west of
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the lake and there is evidence of much faulting. However it

is reasonable to assume that these masses belong to the same
horizon. The mass on the south-eastern side of the lake is
intruded and overlain by basalt, and above a considerable thick-
ness of basalt, the thin-bedded siliceous sediments are exposed.
Prom the lowest bed exposed, the limestone extends upward south-
erly to intrusive basalt, a distance estimated at .225 feet nor-
mal to the beds. The basalt measured in the semie way is zbout
210 feet thick, and a remnant of recrystaliized limestone on
top of the basalt is about 50 feet thick. Thus limestone ex-~
posed in this section is 2756 feet thick. Allowing for the
missing dark lower beds and the thin silicéous beds at the top
of the formation, it is safe to say that the original thick-
nesg cennot have been less then 350 feet.

On the western side of the cirque in Big Interior Mountain,
limestone is exposed in inaccessible cliffs which rise to 'a
maximum height of 700 or 800.feet. The limestone in the talus
below the ¢liffs is lithologically similar to that observed
elsewhere and some similar fossils were seen in it. Banding
on the cliffs suggests bedding-planes of low dip. The exact
attitude and therefore the thickness could not be determined.
The thickness suggested by the exposure is greater than was
seen elsewhere and this mass might belong to a lower horigzon.

Not far outside the area limestone masses, probably be-
longing to the highest Permian formation, are found south-
easterly from Love Lake; and farther to the south-east there
is limestone well up the north side of Drinkwater Valley.
‘References to limesitone north of the area are contained in
passages by Gunning quoted later. These include outcrops,
which the writer saw from the distance, on the ridge north-
east of Price Cregk, north-westerly from the mass shown
north-east of Price Creek, (Fig. 1).

The limestone on the nerth-eastern side of Price Creek
was mapped from airplane and ground station photographs. It
was not examined by the writer but was easily recognized from
the south-western side of the creek. It terminates abruptly
at its north-western mergin. as is seen clearly in the field
and on the photegraphs. The south-westerly projection of
this margin follows the straight south-eastern side of Cream
Lake, and continues down the steep side of Drinkwater Valley
in a nerrow draw. This secems definitely to mark a fault; and
the limestone south-east of Creem leke, which must be vpthrown
relative to the mass north-west of the lake, is on the south-~
eastern side of the same fault. The limestone indicated on
the nerth-eastern side of Price Creek most probably belongs
to the same horizon as the masses s outh-east and north-west
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of Cream Lake; ard probably limestone farther northeriy on
the ridge north-east of Price Creek also belongs to the same
horizon.

In the Buttle Lake area Guaning found limestone in the
Palagozoic rocks (13 page 59A) - -

"The oldest known rocks within the area were found-
in' the vieinity of Buitle Lake. They consist of a thick
series of volcanic rocks including andesitic to basaltic
flows. tuffs, and coarse volcanic breccias with at least
two and probably three interbedded horizons of white,
grey, or pink, crystalline limestone and minor amounts
of argillite and quartzite. The uppermost horizon of
limestons is the only one that is well expossd for any
distance., In it, around the headwaters of Marble Creeck,
are many well-preserved fossils from which ssveral col-
lections were made.”

The headwaters of Marble Creek are abeout 12 miles north-
westerly from Cream Lake, Based on the fossil evidence this
limestone was placed in the Permian. Concerning limestone
elsewhsre in the Buttle Lake area Gunaing says, (13 page 604) - -

"This same uppermost limestone horigzon is well exposed
along the sumits on the west side of the south fork of
Wolf River dipping to the west, and extends to the north
across the head of the north fork of that river. What 1is
almost surely the same horizon is again exposed on the
slopes on the east of Price Creek from the south end of
Buttle Lake to the southern boundary of the sheet, dip-
ping at low engles to the east.”

In the Bedwell River-Drinkwater Creek area, the incomplete
and isolated limestone exposures suggest a considersable range
of thickness in the limestone as originally deposited, which
in turn suggests deposition in local basins. It will be noted
that the fossils found consisted of several corals, & number
of brachiopods and abundant crinoid discs or stems. On Marble
Creek in the Buttle Lake area Gunning found abundant hryozoa,
some brachiopods and a few crinold stems. Both collections
have been classified as Permian. It seems probable that they
were deposited within a limited range of time in local basins
which may account for the differences in fauna which accumulated
or wers preserved. :

Vancouver Group

Immediately above the Permian limestone on Mount Septimus,
on the south peak of Big In%terior Mountain, and on Mount Nine
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Peaks, the rock is basalt some of which shows well-developed
pillow structure. Lithologically this rock resembles the
basalt found intruding end spreading out over the top of the
limestone formation. It is thus the lowest and probably the
0ldest member of the Vancouver group, albeit the more granular
basalt is usually remarkably fresh in appearance both in hand
specimens and microscopically. It consists esentially of
labradorite and augite, with a good dsal of magnstite, and
contains some chlorite and carbonate. Similar rocks are ex-
posed in the peaks to elevations 1200 to 1500 feet higher
than the limestone on the slopes. There has been so much
faulting and granitic dykes are so numerous that the strati-
graphic distances of the summits above the limestone are hard
to estimate, probably they are of the order of 1000 to 2000
feet.

There can be little doubt that the thick assemblage of
volcanic and sedimentary rocks, exposed from Bedwell River
level to 4,800 feet elevation on Ursus Mountain, and to
5,800 feet elevation on Mariner Mountain, is part of the
formation exposed along the shores of Bedwell Sound and map-
ped as Triassic and (?) Jurassic on the Vancouver Sheet.

It resembles lithologically and most probably is the same
age as the Vancouver group in the Buttle Lake area, in which
Gunning found Triassic fossils, (1% pages 614 and 624}, and
accordingly has been mapped as "Chiefly Lower Mesozoic,
Vancouver group”. :

The stratigraphic position of these rocks camnot be worked
out from available data, but it is probable tThat this assemblage
represents a sectlon considerably above the base of the forma-
tion exposed on the other side of the batholith in the eastern
part of the area. On the south-western side of the bvatholith
the rocks of the formation consist chiefly of rather fine-
grained andesites, and black or dark-green basalts including
amygdaloidal varieties with light-green amygdules standing
out on the weathered surfaces. Float of volcanic breccia was
found in the Bedwell River, but this rock was not observed in
place. With the voleanics are included andesitic snd basaltic
dykes, resembling the normal volcanics, often difficult to
distinguish from them and beslieved to be closely associated
in origin with the wvolcanics. Some rocks observed on Mariner
Mountain are probably greatly altered tuffs. In general the
rocks of the Vancouver group are massive, fine-grained and so
altered that the structure is obscured. Seen from a distence
these rocks are of a very dark-brown colour. There are also
some lenses of recrystallized limestone, more or less replaced
by silicates, magnetite, and sulphides, near the Penny Creek
intrusive on the Seattle and Avon properties. On the Seatile
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property basic wvolcanic rock may have been more completely re-
placed by garnet, epidote, magnetite, pyrite and chalcopyrite
than has the limestone beside it. '

Clapp (3 pages 44 to 94) gives a detailed description of
the Vencouver group in southern Vancouver Island and Gunning
{12 pages 1004 to 106A) has described the group as found in
northern Vancouver Island. Bancroft (1 page 11) refers to
limestone beds outcropping at the head of Cotter Creek, which
flows westerly into Herbert Arm; end Dolmage (10 page 154)
refers to thin beds of limestone on Bedwell Sound eand Herbert
Arm.

Coast Range Granitic Rocks

Granitic rocks in the Bedwell River bathelith and in the
Penny Creek intrusive, underlie a large part of the Bedwell
River-Drinkwater Creek area. Innumerable dykes and less
regular masses of grenitic rock related to the larger masses
cut the members of the Vancouver group and older rocks. These
granitic rocks are themselves cut by andesite and daclte dykes
and by at least one mass of peridotite.

In southern Vancouver Island, Clapp (4, 5 and 6) mapped
various bodies of intrusive igneous rock which he regarded as

all belonging to one general period of intrusion, -- "cor-
related with the irruption of the Upper Jurassic Coast Range
batholith" -- (5 page 14). Minor intrusives later than the

mein batholiths were regarded as possibly extending into the
Lower Cretaceous period. The Beale diorite and Saanich grano-
diorite and guartz-diorite, the most widespread types in the
northern and western parts of southern Vancouvsr Islend, were
regarded as closely related to each other and alsc to the
gneissic intrusives near the south end of the Island. In
Northern Vancouver Island Gunning {12, 13, 14 end 15) mapped
rocks of the same general types, as "Coast Range Intrusives,”
and assigned them to the Jurassic and/or Cretaceous periods.

The granitic intrusives in the Bedwell River-Drinkwater
Creek arsa are doubtless of the same age and related to the
Coast Range Intrusion. The most widespread wvarietles are
light-coloured and often weather to a chalky-wnite. They
show considersble differences in texture, but in general have
feldspar grains not more than 2 or 3 millimeters across.
Quartz ranges from small interstitial grains te phenocrysts
which may be 7 or 8 millimeters across. The averags rock of
the Bedwell River batholith is quartz-diorite with quartz
forming from 15 per cent. to 30 per cent. of the whole. The
feldspars consist chiefly of oligoclese-andesine; alkali-
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feldspar, orthoclase and microcline, rarely forms as much as
one third of the total feldspar. The Penny Creek intrusive
is richer in orthoclase and approaches the composition of
granodiorite in which, according to the classification used,
the ratio of alkali-feldspar to soda-lime~feldspar is not less
than three to five or mere than five to three. The femic min-
erals are usually altered, hornblende is recognized in elon-
gated laths and there is some biotite. Chlorite is found,
apparently replacing blotite and hornblende, and with epidote
end sericite replacing feldspar. Tiny grains of apatite are
found usually as inclusions in ths quartz grains, but in sec-
tions from some parts of the area apatite crystals are pres-
ent as inclusions in feldspar. Normally, the rock has a pale-
green cast, due to the altered femic mirnerals, but in some
sections the surfaces are brown with iron oxide.

Along the eastern margin of the batholith, usually where
it is in contact with basalt, a wvariety of quartsz-diorite,
much richer in femic minerals and therefore much darker than
the main mass of the batholith, is observed. It contains
65 to 76 per cent. oligoclase-andesine,. 10 to 25 per cent.
quartz, and 10 to 15 per cent. femic minerals, consisting of
hernblende, biotite and magnetite in varying proportions.
This rock appears to be an early phase of the intrusive; it
is found in irregular masses dyked by the usual variety of
quartz-diorite, but the relationship of the two is often very
much involved. Some of this dark quartz-diorite contains
numerous fragments of basalt, but it is usually homogeneous

7 Rather fine-grained diorite outerops at some points on
the margin of the Penny Creek intrusive. Thin sections from
two points consist essentially of oligoclase with abundant
hornblende and some orthoclase. One section contained a
little quartz and the other some titanite; both were altered,
the feldspars and the hornblende being attacked by a carbonate
mineral. Similar diorite was found on the western side of
You Creek, south of the You group, near a small pendant or
foundered mass of basic voleanic rock. The diorite may be-
long to an early phase of the intrusion.

In the older rocks near the‘margins of the batholith the

-numerous granitic dykes show a considerable. range in composi-

tion and texture. Some closely resemble the. facies of the
main batholith in which guartz phenocrysts are conspicuocus,
and are thought to represent dykes conmnected with the early
phase of the main inftrusion. Similar rocks of more uniform
texture are through to be later. Feldspar-porphyry dykes,
including a facies marked by elongated laths of hornblende,
cut the dykes with conspicuous quartz phenocrysts. The
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Plate II. Panorama looking northerly into cirque--
Big Interior Mountain.

{Courtesy Department of Lends)



feldspar-porphyry consists of phenocrysts of zeoned plagioclase,
about andesine or andesine-labradorite, up to 3 or 4 millimeters
long, in a very fine-grained groundmass. Some of these dykes
contaln laths of hornblende, of fthese some have a brown or pur-
ple colour, which seems to be in the groundmass. The quartez-
diorite dykes with conspicuous quartz crystals, and to some
extent the other dykes, are found merging gradationally with
the older rocks which they apparently replace. Passing from
normal porphyritic quartz-diorite, the groundmass becomes

very dark and the phenocrysts are unusually conspicuous by
contrast, this rock grades to fine-grained material which

is hard to identify unless it can be traced to the normal

dyke type. Other porphyritic hybrid types resemble some of

the porphyritic volcanics. These rocks are ugually altered,
and contaln secondary minerals. Granitization, producing
light types, at points on the eastern contact of the Bedwell
River batholith has been mentioned under "Palzeozoic and
Mesozoic Complex".

Later Dykes
4 number of dykes of andesite and decite are found cutting
the Bedwell River batholith and the Penny Creek intrusive: and
a dyke of peridotite, about 75 feet wide, cutting the batholxth
is exposed in the bed of Sam Craig Creek about 1 2/% miles from
its confluence with Bedwsll River. The dykes also cut the rocks
older than the granitic intrusives, but are less conspicuous
here and might easily be mistaken for some of the dykss related
to the Mesozoic volcanics. These dykes are usually altered
hydrothermally, and in the batholith are cut by wveins. There
appears to be no other information available that would fix
the age of these dykes, which are later than the main granitiec
intrusion.

Structural Features

The relationships of the different members of the Palaso-
zoic and Mesoczoic complex stratlgraphlcally below the Psrmian
limestone, and the Vancouver group above the limestone, are
difficult to establish because of lithological similarities,
intrusions, and the metamorphism of the roecks., The Permian
limestone in the eastern part of the area is a conspicuous
horizon marker and serves to indicate faulting on large and
small scales. Unfortunately this rock is found in a small
part of the area only, where it is in isoclated masses separated
by faulting, erosion, and intrusives.

Bodies of Permian limestone north-west and south-east of
Cream Lake, in thé north-sastern part of the area, ars exposed
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at about the same elevations and have about the same attitudes,
striking about east and dipping about 30 degrees southward.
Faulting intervenses and points at the same elevation in the
two masses are separated by sbout 1000 feet normal to the
strike. The masses are 250 feet or more thick and no exact
correlation has been made between corresponding beds. If

the tops of the two exposures be teken as representating
approximately the same horizon, the mass south-east of the
lake has been uplifted 500 feet or more relative to the mass
north~west of the lake. A short distence to the south-east

a fault of large displecement trends south of west. It is
readily followed from Bedwell Lake past Love Lake, marked by
the deeply trenched valley of Drinkwater Creek and by several
drews all in the seme aligmment. That there has heen dis-
placement is clearly indicated here as limestone is cut off
abruptly at the fault. South-westerly from the fault lime-
stone is found on thes ridge betwsen Della and Beauty Lakes,
and near the summit of Big Interior Mountain. Between these
masses of limestone and the fault just mentioned it seems prob-
able that there is another fault following & slightly more
southerly course from Bedwell Lake and not so deeply trenched
until it reaches the valley of Drinkwater Creek, which it then
controls for about 3 miles extending south-easterly beyond the
boundary of the map-area. The structure is complicated by
other bresks striking east of north. Faulting has produced

8 substantial uplift of the limestone to the south-west rele-
tive to the limestone found &t and north-easterly from the
fault first mentioned. The fact that north-easterly from the
first fault the limestone consists of a few small masses makes
it difficult to work out the actual displacement.

Extending south-easterly from the head of Della Lake
the limestone and the overlying thin-bedded sediments are
folded in an open syncline of which the axis trends north-
westerly. One limb of the syncline is exposed at the north-
eastern edge of the glacier on Mount Nine Peaks, the other
limb is exposed not far to the north-east on the northern
side and crest of the ridge between Della and Beauty Lakes.
Aside from such minor structures, where the beds are pre-
served, the limestone strikes within 30 degrees of due east
and dips from 10 to 40 degrees scuthward. On the western
side of Big Interior Mountain the dips are in a direction
west of south, farther east ths direction is nearly due south,
end near the most south-sasterly exposures the dips sre in a
direction east of south. These might be teken as indicating
the nose of a fold plunging southward; but there has been so
much faulting, the limestone has been so greatly affected by
intrusives, and is in so many separate masses, that the
exlstence of such a structure camnnot be regarded as established.
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Deeply entrenched valleys following straight courses,
or draws in alignment on both sides of one or meore summits,
are common in the area, They appear to indicate rapid eros-
ion along faults or fractures. Steep escarpments found along
the trenches support this theory. The topograohic features
are very noticeable, many such trenches are conspicuous in the
airplane photographs, and the topographic mapping also indic-
ates them clearly. .

Extending from the older rocks well into or across the
batholith, deeply trenched valleys appear to mark & system
of strong fractures or faults striking from north-west to
west; and another system striking east of north. That they
were in exisbence early in the period of granitic intrusion
is indicated by early-phase granitic dykes along them. - Other
dykes suggest that previously some of the breaks served as
channels through which Lower Mesozoic volcanics ascended.
The fractures control parts of the contacts of the main in-
trusives. Contiruations in the batholith are marked by late
dykes and by hydrothermal alteration of the rocks along the
trenches, indicating that opening of these breaks continued
after the main grernitic masses had consolidated.

ECONOMIC GEOLOGY

Introductory Notes

Early interest in mineral deposits in the area had to do
with placer-mining on Bedwell River. This was followed by a
period in which copper-bearing replacement deposits xéceived
attention. In the past few years the interest has been in
veins carrying values in gold and some silver. After the
writer left that part of the area in 1940, some work was done
on silver-bearing mineralization discovered near Cream Lake
in the north-eastern part of the ares,

In the following peragraphs some general observations are
made concerning "Gold-Bearing Veins", "Copper-Bearing Replace-
ment Deposits", and "Placer-Mining". This is followed by a
section headed "Properties and Mineral Deposits”, which con-
tains. detailed descriptions of mineral deposits on several
properties in the area. Dsscriptions of a number of prop-
erties, not found in this bulletin, will be found in a similar
section of Bulletin No. & published in 1940.

In examining the various mineral deposits many samples

were taken, to indicate the range of values and the values
associated with certein types of mineralizatioa, To delimit
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ore and to determine average values of gold-bearing veins which
may return assays of several ounces per ton, would require much
closer spacing of samples.

Minaral deposits are described under the names of the
properties on which the writer believes they oceur. When the
properties were exsmined, few recently staked claims had been
surveyed and therefore the exact boundaries were not marked;
and it was impossible %to find the corner pcsts of some claims
surveyed years ago.

Gold-Bearing Veins

Fractures contaeining gold-bearing mineralization have

- been found in many parts of the area, in granitic and in wvol-
canic rocks. Some of the more promising veins which have besn
discovered strike within a few degrees of north 20 degrees
east, or north €5 degrees east. In the wesiern part of the
area veins of the first group are found standing almost vertic-
ally, or dipping steeply eastward; in the esastern part they
are found dipping less steeply westward. Of the veins strik-
ing approximately north 65 degrees east almost all seen by

the writer, dip from 45 to 70 degrees northward, but one dips
steeply southward. Other veins in the area have diverse atti-
tudes. 1In the Bedwell River batholith wveins belonging to both
groups are found following or cutting dykes of andesite or
dacite, which in turn cut the batholith.

Most of the weins are fractures filled principally with
duartz, some carbonate, and varying amounts of sulphides.
Fragments of wall-rock, more or less replaced, may make up
a minor part of the gangue., and commonly there is some gouge
at the walls. Many of the veins have branches which diverge
at small angles from the main fractures. Often the vein-
mineralization is wider than average where a branch leaves
the main fracture. Several of the veins have sections in
which the width exceeds ons foot, and in a few casss vein-
filling reaches a width of 20 inches. The Sherwood wvein con-
sists of mineralization developed as vein-like or lenticular
masses in a shear-zone, and the mineralization reaches greater
widths than it does in the other veins. Some veins on which
a little work has been done, consist of sheeted zones, in which
vein-mineralization is develppéd along closely spaced branch-
ing. nearly parallel, fractures.

In the general part of this bulletin "vein" is used in a
broad sense meaning a fracture or sheeted-zone, which may or
may not show evidence of shearing, and which is filled essen-
tially with introduced quartz, carbonate, or other ganpgue min-
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erals, sulphides, and more or less sheared wall-rock. This
broad sense includes fractures filled largely with vein-
mineralization, or fractures filled lergely with sheared wall-
rock but containing vein-mineralization. In the section,
"Properties md Mineral Deposits", "vein" usually has a nar-
rower sense, meaning & fracture, filled largely with intro-
duced vein-minerals, which may also contain a minor proportion
of sheared wall-rock. "Shear"” is used for a fracture filled
essentially with sheared wall~rock, and "shear-zone" for a
wider break in which the filling consists of masses of wall-
rock separated by shears, except where the amount of vein-
mineraiizetion in shears and shear-zones is referred to
specifically.

Experience so far shows that the geld is confined to
vein-mineralization. The veins which contain gold, contain
sulphides ranging from & fraction of one per cent. to & sub-
stantial part of the total vein-matter. Free gold is occa-
sionally seen in meny veins, but most of the gold is of
microscopic size. Under the microscops gold 1s usually seen
at the margins of sulphides, veining or replacing sulphides,
or in the gangue near the sulphides. The relationship of
gold to sulphides is discussed rather fully in the reports
on the Buccanser and Wusketeer properties later in this
bulletin. Although the gold is associated with the sulphides,
between pieces of veln-matter which give the same gold assays
there mey be a marked difference in sulphide content; this
statement applies to mineralization from the same vein but
the difference is more striking when mineralization from cer-
tain nearby veins is compared.

The vein-mineralization consists of quartz, some carbonats,
end sulphides. In meny veins the gangue is ribbonsd by closely
spaced fractures parallel with the walls. These fractures may
be healed with later mineralization. The quartz is freduently
well-crystallized. Sulphides may form a large part of the vein-
filling, or may be in small masses between quartz crystals or
in the ribbon-fractures. Of the sulphides pyrite is often in
well-formed crystals, and crystals of sphalerite are found.

Some pyrite crystals have been cut into slices by ribbon-
fractures. Pyrite, sphalerite, chalcopyrite and galena are
the sulphides wswally found. Pyrrhotite and marcasite derived
from it were recognized in specimens from several veins,
Arsenopyrite was found in a vein in the quartz-diorite near
the eastern contact of the Bedwell River batholith, and was
reported from a vein near the western contact. Vein-matter
from the Sherwood and P. D. @. properties, seen by the writer,
was greatly altered by weathering; it contained pyrrhotite and
may contain other minerals less common elsewhere in the area.
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Copper-bearing Replacement Pepcsits

Limestone lenses more or less replaced by silicates and
metallic minerals, near the Penny Creek intrusive, have al-
ready been mentioned. At one point on the Avon group. lime-
stone; found in contact with granitic rocks, is partly replaced
by disseminated grains of pyrite, chalcopyrite and magnetite.
At another point the metallic minerals have almost completely
replaced the limestone. ZElsewhere on this property green
silicates with some magnetite are found in the limestone at
end near the contacts; the main mass of the limestone, how-
éver, contains but little introduced material. On the Sesttle
‘group, sndradite garnet, eplidote and magnetite with more or
less pyrite and chalcopyrite completely replace limestons and
possibly some volcanic rock, and at one point disseminated
mineralization consisting of magnetite, pyrite, chalcopyrite
and sphalerite was observed in the limestone. On the Galena
group megnetite, pyrite and chelcopyrite replace fine-grained
voleanic rock. On the old Bedwell River road, a little more
than & mile north-easterly from the bridge at 3-mile, there
is an exposure of chalcopyrite filling joints .and to some ex-
tent replacing the volecanics in the walls of the joints. This
occurrence was described under "Empress" in the Annual Reports,
Minister of WMines, British Columbia, 1917 and 1918, at which
time the surface was stripped.

The Awon, Seatile and Galens properties were described
in Bulletin No., 8, 1940. The Ptarmigean and Big I-properties,
near the eastern contact of the Bedwell River batholith, are
deseribed fully in the present bulletin. The copper-bearing
mineralization is found principally replacing volcanic rocks
and limestone. The work done on these deposits has not
developed commercial ore bodies,

Chalcopyrite appears to be the primary copper mineral;
pyrite, pyrrhotite, and some molybdenite are fourd, but except
for minor amounts of sphalerite at one point the writer saw
no other primary sulphides in these deposits. Semples of
typical mineralization usually assayed a trace or nil in gold.
One sample of selected sulphides assayed: Gold, 0.14 oz. per
ton; silver, 3.0 oz. per ton; copper, 11.1 per cent; ancther
assayed; Gold, trace; silver, 2.0 oz. per ton; copper, 8.3 per
cent. On the Seattle property some disseminated mineralization
in limestone contained magnetite, pyrite, chalcopyrite and some
sphalerite. A sgmple of selected material, containing sphaler-
ite and a moderate amount of chalcopyrite, assayed: Gold, 0.10
oz, per ton; silver, 0.1 oz. per ton. Some of these deposits
are definitely younger than the large granitic intrusives, and
it is probable that all are younger. It is an interesting fact

- 20 -

.\/\ -



%

—_—

Dyke With Veins
at Walls 7

LEGEND

Vein with dip -

Shear or fault with dip AN,

Sketched contour with elevation 1100

Surface working 22 &

Position of sample | O )
50 o 100 200 |

N = = e e ——— 2

P
3 4 3 $mi ; ///
Fig. 2. Plan of workings, Musketeer Mines Limited. i é//




that almost all the gold-bearing veins in the area contain
pyrite, sphalerite, chalcopyrite and galena in about that order
of deposition. The chalcopyrite content is usually small. and
is often microscopic. The gold appsars to have been deposited
later than, or with the late sulphides. It does not appear
that the gold-bearing mineralization can be closely related

to the copper-bearing replacement deposits. Some gold-bearing
veins have been found near but not immediately at copper-
bearing replacement deposits.

Placer-Mining

Early reports on the Bedwell River area refer to placer-
mining. The scenes of principal activity are helieved to have
been on the north-western side of the river about five miles
from the mouth, and just above a canyon-section of which the
up-stream end is about 6 1/? miles from the mouth. In the
spring of 1939 an effort was made to recover gold from the
river gravel below the lowest canyon-section approximately 3
miles from the mouth of the river. From this point to the
mouth, the river-bed is wide, bed-rock exposures are known to
the writer at two points only, and there are extensive flats
principally on the north-western side of the river. The
placer operation attempted in the spring of 1939 was on ground
understood te be included in the Agnes placer-claim registered
in the name of J. W, Lamb. Two wing-dams were constructed and
it 1s reported that some gold was recovered before high weater
made 1t necessary to cease operations. BSome test pits were
sunk a few feet on the flat west of the river, near the wing-
dams. It 1s reported that gold was recovered at the wing-~dems,
in the test pits, and from testing and panning along the river.
So far as the writer known, testing has not been sufficiently
extensive to determine fully the nature of the gravel, depth
te bed-rock, or average values. Gold recovered in testing is
reported to be rather fine, but not flour gold. Large boulders
might be expected in a country of such rugged topography but
very few were seen in the river-channel by the writer. Four
placer~-leases, extending dovmstream for a total distance of
approximately 2 miles from the Agnes, were granted on January
23rd, 1940, to Frank A. Noel (Lease 143), W. A. Noel (Lease
144), H. Noel (Lease 145) and Carl Noel {Lease 146).

The eight claims of the Musketeer
MUSKETEER MINES, LIC. group and five claims of the
(No. 8 Fig. 1) Shamrock group were recorded in
: September, 1938, in the name of
Patrick McCrory. A registered agreement covers the sale of
the claims by MeCrory to Musketeer Mines, Limited (N.P.L.),
& company with head offices in Vancouver. The company is the
reglstered owner of the A, B, C and D fractional mineral
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claims staked and recorded in the latter part of 1839. These
fractional claims lie between or adjoin claims of the Musketeer
and Shamrock groups. The company is the recorded owner of the
E mineral claim and the ﬁ'fractional claim, staked and recorded
early in 1941, lying north of the other ground; eand of the
claims Broken Chain Nos. 1, 2 and 3 north of the river, recorded
in July, 1939. The company is also interested in an option

to purchase the claims Joker Nos. 5, 6, 7 and 8, Trail No. 1
and Freil No. 2, of which the recorded owners are 3. D. Craig
and G. H., Patton. These claims lie generally north-westerly
from the cliaims of the Musketeer group. Excepting the three
Broken Chain claims, which lie across the river, the ground
held by the company is south of Bedwell River on lower Sam
Craig Creek.

Work on the property has been done from a tent-camp, at
about 950 feet elevation, on the western side of Sam Craig -
Creek. A branch trail running southerly from the river near
the mouth of Sam Craig Creek, crosses from the eastern to the
western side of the creek, about a third of a mile from the
river, near the portal of the 700 level, and climbs 300 feet
to the camp, about three-quarters of a mile by trail from the
river. The river can be forded by horses. and an old log Jam
half a mile upstresm from the mouth of Sam Craig Creek, can
be crossed by men at all stages of the water. A branch-road
is to be built to the property from the Bedwell River road,
now under construction, and it 1s reported that work has
started on & bridge to cross the river below Sam Craig Creek.

On both sides of lower Sam Craig Creek the surface is
irregular. Rocky knolls asnd ridges are sepsrated by swampy
depressions and narrow draws. The average slope is steeply
northward to & small flat along the river., Overburden is
deep in the flatter areas, surface cuts have gone down as
much as 10 feet without reaching bedrock. Tree-growth.is
fairly heavy on the flet snd on the lower slopes where the
rock 1s covered by drifs.

The discovery in August 1938 of the Musketeer Vein on
the eastern side of Sam Craig Creek did much to stimulate
the present activity in the Bedwell River Area. The seme
autumn, the property, consisting of the Musketeer and Shamrock,
was optioned to a group including Pioneer Gold Mines of B. C.,
Limited, of Vencouver, and Anglo-Huronian Limited. of Toronto.
The option was later transferred to Musketeer Mines, Limited,
{(N.P.L.), incorporated on June 21, 1939.

Development work oﬁ the property startea in the autumn
of 1838. TUnderground work was carried on by hand until late
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in March 194C. Work done in this period consisted of surface
workings, four short adift drifts, the 1000 level, including
some 376 feet of drifting southerly on the Trail Vein, and
the outer part of the crosscut-entry to the 700 level. In
August and September 1939 six diamond-drill holes were bored
totalling 1100 feet. Preliminary work on & proposed water-
power development was done during the same autumn. Work on
this project was suspended when it became apparent that con-
struction of a road up the Bedwell River would not be carried
through that year.

The following spring a gesoline-powered compressor was
breoughkt in and from & date late in March 1940 drilling on the
700 level was done with compressed air rock-drills. Late in
1940 operation of the compressor was suspended for the winter,
and a small crew resumed work on the 1000 level, advancing
the Trail Vein drift southerly by hand.

Figure 2 accompanying this report shows the relative
positions of most of the workings on the property at the
end of August 1940. This 1ls based on compass surveys by
the writer, except.that the position of the 703 level rela-
tive to the 1000 level is based on information supplied by
the company engineer. The datum on which slevations were
based wes obtained from a number of barometer readings.
Relative elevations of points in the surveys wsre computed
from the survey data. The datum used for company surveys is
about 60 feet higher then that used on (Figure 2). The veins
on which substantial work had been done at the time of the
exemination are described in this report, with the exception
of one or two showings indicated on Fig. 2. The 700 level
starts as & crosscut driven southerly and intersects the
Musketeer Vein some 945 feet from the portal. Of this cross-
gut-entry, the inner end only is represented on Fig. 2.

Since the examination the drifts on the Trail Vein on
the 700 and 1000 levels have advanced southerly, and the
drifts on the Musketesr VWein on the 700 level have advanced
sasterly and westerly. beyond the points shown. .

The approximate positions from which the writer took
samples have béen indicated on Fig. 2. The sampling data
are tabulated later in this report. This data gives an indica-
tion of the range of widths and values, but samples would need
to be more closely spaced to permit accurate estimates of
average widths and values.

The writer wishes to express his thanks to F. A. Joubin,

engineer for Muskateer Mines, Limited, to J. Merritt, fore-
men in 1939. to John Swenson, foreman and Ivan Thompsen, account-
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ant at the mine in 1940, who genercusly supplied information
concerning the property, and also made available facilities
for work.

The property is about a mile from the western margin of
the Bedwell River batholith, and is underlain by igneous reck
which shows some range in texture and composition but consists
principally of quartz-diorite. Some finer grained granitic
rock, outcropping along the treil west of Seam Craig Creek, is
probably intrusive into the Quartz-diorite. Several dykes on
the property are andesite and some others, too altered for def-
inite determination, are probably andesitic. The granitie
rocks and the dykes have been altered hydrothermally near shears
and fractures.

The veins so far discovered are in fractures along which
there has been more or less shearing and which on their atti-
tudes mey be divided into two groups. The one group consists
of fractures which strike from 10 to 30 degrees east of north
gnd range in dip from 85 degrees westward to about 75 degrees
eastward. Some of these fractures follow the walls of andes-
itic dykes of the same general attitude. The other group con-
sists of fractures striking from about north-east to almost
due east and dipping north-westward or northward at angles
from 45 degrees to 75 degrees. The Musketeer Vein, belonging
to the second group, cuts and appears to offset slightly the
Trail Vein, which belongs to the first group. The wveins are
cut by shears which strike from 30 to 80 degrees west of north
and dip northward or north-eastward at angles from 45 to 85
degrees. There is some faulting of veins by the shears, the
horizontal displacements observed are of the order of a few
feet or inches. The Trail Vein cuts some masses of saltered
andesite but for most of the length of this vein in the walls
are of quartz-diorite which is also the wall-rock of the other
veins on which extensive work has been done.

lMost of the veins have sections which are ribboned by

fracturing in the vein-filling parallel with the walls. In
the easterly-striking wveins the ribbon fracture-surfaces and
the walls of the veins are marked by fine grooves or stria-
tions which are nearly herizontal. In the Musketeer Vein the
striations observed have a low pitch to the east. The walls
of a shear which faults the vein are also marked by grooving
which pitches about 55 degrees north-westward.

The vein-fractures usually contain gouge along the walls.
Introduced vein-matter consists of quartz with more or less
white carbonate and varying proportions of sulphides. The wid-
ths of vein-matter observed range from a fraction of an inch
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to more than a feot. In tne Musketeer Vein the maximum width
observed is 8 inches, but in the Trail Vein widths of '8 or 10
inches are common and locally widths exceed a foot. Usually
the greatest widths are found where a split converges with the
mein fracture. The quariz is often notably well-crystallized.
The sulphides consist of pyrite, sphalerite, galena and chalco-
pyrite. The pyrite is frequently in coarse crystals. Some
good crystals of sphalerite were found in one vein. The sul-
phides occur following the ribbon-planes in some ribboned parts
of the veins and as irregular masses which may form a large
part of some unbanded parts of the veins. Free gold, generally
quite fine, has been found in several of the wveins.

The sulphides are distributed irregularly in the veins
and the sulphide content varies greatly from point to point.
In & general way it has been observed that the gold tends to
occur in the parts of the veins carrying appreciable percent-
ages of sulphldes. As a measure of the sulphide content, the
total sulphur content was determined in a number of samples
from this property. In the samples from the Musketeer vein,
the sulphur ranged from a fraction of 1 per cent. to 7 per
cent. The higher figure is probably equivalent to more than
15 per cent. combined sulphides. - Samples containing much
sulphide mineralization gave high assays in gold; and genser-
ally vein-matter moderately well-mineralized with sulphides
gave better values than material poor in sulphides. A closer
study was made of the relationship of gold and sulphides in
the Trail vein on the 700 and 1,000 levels. Assay-pulps from
the samples taken on each level were grouped within moderate
ranges of gold assays. Bqual quantities from each assay-pulp
in a group were combined to form a composite sample for the
group. . The results from assaying five composite samples and
& single sample unusually high in gold are set forth in the
following Table.

Inspection of the table shows that for the composite-~
pulps, the assays ir gold, silver, lead, zinec and sulphur
all increase in the same order but not in the same ratio.
The single sample unusually high in gold, is not proportion-
ately as rich in the other constituents, but is notably richer
than average in all of them. All the pulps except the two
which assayed highest in gold, assayed nil in copper. The
sample which assayed lowest in gold, assayed nil in copper,
lead and zinc; but assayed 1.8 per cent sulphur, equivalent
to a pyrite content of 3.4 per cent. This confirms the ob-
servations that pyrite alone is not a relieble indicator of
gold. (Galena and perhaps sphalerite are usually observed
with pyrite in vein-matter which assays well in gold.
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Composite Samples Trail Vein

Gold Silver Copper Lead Zinec . Sulphur- #Total Sulphides .

oz . 0%. | Per Cent. jPer Cent., |Per Cent. |Per Cent. Per Cent.
per ton | per ton
Trace 0.2 Nil Nil | Nil 1.8 3.4 From 700 Level.
0.58 0.4 Wil 0.24 0.3 1.9 l3.9 From 70O Level,
0.86 170 Nii 0.57 0.5 2.8 6.0 From 1000 Level.
3.56 1.5 Nil 0.84 0.9 3.6 7.0 From 700 Level.
4.20 2.5 0.08 1.42 1.0 5.9 12.9 From 1000 Level.
17.90 5.6 0.08 1.02 0.9 4.7 10.4 From 1000 Lévelg

Single sample.

* Total metallic minerals calculated as sulphides.




The information obtained from chemical analysis augments
and confirms data obtalned from microscopic study of polished
ore specimens. In the microscopic work, free pgold was found
usually wveining or replacing sulphides, at the margins of sul-
phide grains or in the gangue near sulphides, and no tellurides
or other gold compounds were observed. The sections studied
microscopically were generally of vein-matter richer than aver-
age in sulphides, but some were of ridboned vein-matter more
sparingly mineralized. The metallic minerals identified in
these sections are pyrite, galena, sphalerite, chalcopyrite
and gold. Soms pyrite crystals have been cut into thin slices
by the ribbon fracturing of the veins. Chalcopyrite occurs
separately from sphalerite and tiny blebs or blades of chalco-
pyrite are to be seen in most grains of sphalerite. The
chalcopyrite content is decldediy small, usually it is too
small for the copper to be determined by routine quantitative
assaying methods. The micrescopic study indicates that sul-
phides were developed between quartz crystals and in fractures
in the gangue, and that pyrite is the cldest sulphide. Galena
end chalcopyrite vein and replace sphalerite and are therefore
later than sphalerite. Gold is as late as the latest sulphides
and possibly later.

The coincidence of the gold and sulphides may be explained
by the theory that sulphides, in their order, and gold, with or
subsequent to the latest sulphides, were deposited in the parts
of the veins most subject to successive re-opening by fractur-
ing. The later fracturing may have failed to open channels in
some parts of the vein moderately well-mineralized with early
sulphides, and may have opened channels to some poorly-
mineralized parts. Thus moderately well-minerslized vein-
matter may assay well in gold, although generally the well-
mineralized vein-matter is richer. Since the gold occurs
largely as grains of free metal, 1t is not to be expected
that the ratio with ths total sulphide content or with an in-
dividual sulphide would bs constant. The microscopic study
suggests that as an indicator of gold values galena would be
better than pyrite.

Musketeer Vein

Surface cuts in deep overburden expose this vein for part
of its known length. Because of the depth of cverburden, the
vein was explored by an adit-drift on the 1000 level, at rather
shaliow depth. This drift follows the vein easterly from Sam
Craig Creek for 407 feet. 4About 125 feet from the Sam Craig
Creek portal a branch drift has been driven southerly follow-
ing the Trail Vein; and 317 feet from the Sam Craig Creek por-
tal a crosscut entry, driver from a point about 60 feet north-
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westerly, makes connection with the Musketeer Vein drift.

The portal of this entry is on the sastern side of a low

ridge on the eastern side of Sam Craig Creek. The crosscut
entry to the 700 level intersected &« vein, believed to be

the lMusketeer Vein. about 945 feet from the portal and about
285 feet below the drift on the 1000 level. When the property
was examined the vein had been followed on this level for 122
feet. The average dip indicated by the relative positions of
the drifts on the two levels is between 55 and 60 degrees
northward.

1000 Level

The strike of the vein changes markedly at two points in
this drift. In the western section the strike is about north
73 degrees sast. At 85 feet from the western portal the vein
is cut by a . .shear which strikes west of north; in the middle
section, easterly from this shear, the vein strikes about north
85 degrees east. About 255 feet from the western portal the
vein swings to the left and continues thence on a sirike of
north 66 degrees east. For most of the exposed length the
vein dips from 45 to 55 degrees northward but it steepens to-
- ward the eastern end of the drift, and 90 feet easterly from
the crosscut entry dips 756 degrees northward. Approximately
50 feet from the western portal the wein is cut by a north-
westerly striking shear. At the shear the eastern segment of
the vein is displaced about a foot 4o the south, relative to
the western segment.

Through most of the length of the drift on the 1000 level,
the Musketeer Vein is 1 I/? to 7 inches wide with gouge along
the walls. The vein-matter consists of quartz, a little cal-
cite and irregularly distributed sulphide minerals. Much of
the vein is ribboned or banded by fractures parallel to the
walls and, in parts of the ribboned vein, sulphides are
developed along the ribhon-fractures, Some parts of the wvein
show no banding and may contain little sulphide mineraliza-
tion or may be well-mineralized with sulphides in irregular
masses. The sulphides include pyrite, sphalerite, galena and
a minor amount of chalcopyrite., It is reported that fine free
gold has been found at a number of points in the vein.

At the western portal the vein is from 3 to 5 inches wide.
About 15 feet north-easterly, it has widened to 7 inches where
for 2 feet the vein, consisting of white quartz with a little
sulphide mineralization, is completely crushed. This narrows
to solid well-mineralized quartz 4 1/2 inches wide, thence to
the shsar at 50 feet the vein is from 3 to 4 l/%'inches wide.
Thence easterly to the next shear, a distance of about 35
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feet, the vein-matter consists of ribboned well-mineralized
quartz 3 to 5 1/@ inches wide. Thence easterly for about 70
feet to a point past the Trail Vein drift, the velin-matter is
from 1 1/2 to 4 1/2 inches wide. In part it consists of rusty
gouge, but for most of this section it is principally ribboned
quartz. Some high assays in gold are reported from sampling
of this section of the vein.

About 30 feet easterly from the Trail wvein drifts, the
Musketeer vein passes into a shear from 1 1/@ to 2 1/2 feet
wide, which continues for about 70 feet on a strike north 85
degrees east and dip about 45 degress northward. At several
points, gouge-filled fractures branch off intoc the walls at
small angles with the main shear. Narrow stringers or lenses
of quartz with some sulphides are found along the sides of the
main shear. It is reported that regular sampling across the
width of the shear yielded assays of a few hundredths of an
ounce of gold per ton.

At the eastern end of this section, continuing on the
seme strike for %0 feet, ths usual type of veln comes in
again., It is 1 1/? to 3 1/2 inches wide and is quite well-
mineralized with sulphides. In the next 20 feet the strike
changes to about north €68 degrees east, the dip steepens to
55 degrees northward, and the vein-matter widens to a maxi-
mum of about 7 inches near the middie of the section, diminish-
ing to 3 inches at the eastern end. Approximately at this
point & narrow fracture branches in a southerly direction and
the drift has been widensed at the southern side, This frac-
ture strikes abcut north 30 degrees east and dips 85 degrees
south-eastward. It contains quartsz l/@- to l/é-inch wide
mineralized with sulphides. It is reported that fine free
gold was found in the main vein near this point.

The cross-cut entry is about 42 feet easterly from the
narrow fracture and at the time of the examination the drift
continued esasterly 90 feeit past the cross-cut. In this sec-
tion, about 132 feet long, the vein is less than 2 inches
wide for the first 15 fest; in the next 107 feet the vein-
matter ranges from 2 1/2 to 8 inches and averages between
5 and 6 inches in width. Sulphides probably form less than
3 per cent. of the vein-matter except where there are local
concentrations; one such concentration occurs a: a point 10
feet westerly from the crosscut-entry. The last part of the
drift was driven through badly shattered ground and in the
last 10 feet the vein ranges from 1 1/2 to 3 inches wide.
The dip here is 70 degrees northward.

Ten éamples teken from the Musketeer vein on the 1,000
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level, at positions indicated on fig. 2), were principally from
the parts of the vein regarded as most apt to contain substan-
tial values in gold. This excludes the part of the drift fol-
lowing the wide shear. The data from this sampling are shown
ian the following table: '

Musketeer Vein - 1000 level

Sample | Width . - Gold | Silver
Description oz.per | oz.per
No. Inches .
ton ton
1 7 White crumbly vein-matter,
little sulphide mineral-
ization. 0.14 Trace
2 4‘—;' Quartz with sulphides. 4,95 4.1
3 4% Banded vein with some
sulphides and gouge. 2.34 1.6
4 3 Banded vein-matter with :
sulphides. 2.64 1.2
5 4 Rusty quartz; some’ ,
sulphides. \ l.64 0.8
6 é% Banded quarﬁz, well-
‘mineralized with sul-
phides. . ‘ 3.00 2.8
7 52 Banded quartz with
sulphides. 1.56 1.2
8 6—% Quartz with some sul-
phides. 0.58 . 0.6
9 61 Crushed vein-matter,
2 guartz with some sul-
phides. ' 0.98 1.0
10 6 Quartz with some pyrite. 0.30 0.1
700 lLevel

When  the writer examined the property at the end of
Avgust 1940, the Musketeer Vein had been followed for a total
distance of about 122 fest by drifts which extended approxi-
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mately 20 feet easterly and 102 feet westerly from the center
line of the 700 level crosscut-entry. - Timbering hid the vein
in parts of this length., The fracture is well-marked, ranges
from 3 to 8 inches wide and contains quartz from l/? to 6
inches wide. The sulphide content is small. The writer did
not sample the vein in this working. Company sempling is
understood to have indicated values in gold, but not of com-
mercial grade for vein-metter of such width. Since the exam-
ination the 4drift has been advanced westerly to a polnt 373
feet from the center line of the crosscut-entry. DBeitween ap-
proximately 210 and 310 feet, company sampling indicated com-
mercial values in vein-metter everaging sbout 2 inches wide.
At the face of the drift, vein-matter is reported to be 7 or
8 inches wide and to have glven assays approaching commercial
grade. The drift easterly hes been advanced to & point 175
feet from the center lins of the crosscut-sutry. The vein
has a width averaging about 5 inches, but no part of this
work was regarded as developing commerciel mineralization.

Trail Vein

The Trall vein has been explored in an adit, in surface
cuts extending southerly from the adit, and in branch-drifits
which run southerly from the Musketeer Vein drifts on the
1000 and 700 levels. The averages strike of the vein is 15 o
20 degrees east of north, and the average dip is about 80 de-
grees eastward. The mineralization does not occur 1n a simple
fracture. At some points, there are several roughly parallel
fractures which may range from a fraction of en inch to sever-
al inches in width. The greater part of the veln consists of
‘a fracture containing two or three inches to a foot of quartz,
which may be separated by a horse of well-rock from snother
fracture containing a lesser width of quartz. The fractures
tend to branch, and at the point of branching the width of
vein-mineralization is often greater than aversge. Much of
the vein-matter is ribboned.. Parts of the vein are abundent-
ly mineralized. Some parts contain 5 to 10 per cent sul-
phides. In the adit sulphides were sven more abundant. Other
parts are poorer in sulphides. The sulphides include pyrite,
galena, sphalerite and a little chalcopyrite. The quartz is
well-crystallized, as are the sulphides in general. Some py-
rite orystals are morse than 1/2 an inch across. Beautifully
formed crystals of sphalerite were found in a vug in the
Trail Vein adit. Gold values bear a rather close relation to
the sulphide mineralization as indicated by a table earlier
in this report. The best values are usually obtained from
parts of the vein containing sphalerite and galena, as well
as pyrite. The walls are of quartz-diorite, often greatly
altered. The wvein is cut by a number of cross-shears, few of
which offset it markedly.

On ths two levels drifts follow the Trail Vein southerly
from the Musketser Vein, but there has been no drifting north-
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erly. On the 1,000 level a narrow vein-filled fracture is
exposed on the northérn side of the Musketeer Vein drift, 2
feet west of the projection of the vein followed in the Trail
VYein drift. On the 700 level there sre several narrow vein-
filled fractures on the northern wall of the Musketeer Vein
drift, about opposite the entrance of the Trall veln drift.

From the portal of the :Trail Vein adit, about 122 feet
higher then, and 400 feet southerly from, the Sem Craig Cresk
portal of the 1,000 level, a trench sxtending southerly up
the slope exposes the vein for about 80 feet. The vein is
from 2 1/2 inches to 8 inches wide and contains much sulphide
mineralization. About 65 feet from the lowsr end of the
trench, quartz striking about south 10 degrees west diverges
from the wvein when followed southerly. It is 2 to 8 inches
wide and contains little or no sulphide mineralization, but
contains sericite and some ankeritic carbonate. It is white
in contrast with the rusty filling in the principal fracture.
Southerly from this trench cuts in deep overburden expose

vein-mineralization at two points.

The Trail Vein adit driven about 33 .feet when the writer
examined it, was timbered for about 20 feet from the portal.
Where not concealed by timber, the vein ranges from 1 I/?lto
12 inches in width; it has very irregular walls and in part
is frozen to one wall. The wall-rock is greatly altered.
Much of the exposed vein is heavily mineralized with sul-
phides. Pyrite, sphalerite, galena and a little chaloopy-
rite are arranged in bande parallel with the walls of the
vein, and form from 2 to 3 to perhaps 40 per cent of the
vein-matter, The writer took two samples toward the inner
end of the working.

Assay
Semple | Width . D s s Gold Silver
_ escription
No. Inches oZ.per | oz.per
ton ton
11 8%' Heavily-mineralized vein-
matter. 9.34 6.4
12 7 Quartsz with much less
sulphides, near heavily-
mineralized section. 12.04 6.0
i . |

. On "the 1000 lewvsl, the Trail Vein drift extended 375 feet
- southerly from the Musketeer Vein drift when the property was
examined.
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To a point 123 feet southerly from the entrance of the
drift the Trail Vein is represented by fractures containing
from 1/2 inch to 4 inches, and usuvally not more than 2 inches,
of vein-matter. AL some peoints, the fractures contain gouge
only. This part of the vein wes not sampled by the writer.

At 123 feet, the drift is crossed by a shear striking a little
south of eest and dipping 50 degrees northward. From the shear
southerly for 127 feet, the wvein is generally wider. It is cut
by numerous shears spaced at short intervals which strike from
approximately due east to about south 60 degress east and dip
northward or north-eastward at angles from 25 to 85 degrees.

At most of them there is no apparent offsetting of the vein.

At a number of the shears, the width of vein-mafter increases
markedly., Between 123 and 235 feet from the drift entrance,
the vein is of fair width and 1s more abundantly mineralized
than other sections of comparable width. The inner 25 feet

of this section is 3 to 4 inches wide and is much broken.

The writer took six samples across the vein in the section
between 123 and 210 feet from the entrance of the drift, the
data from which are tabuleted below. The width of the vein
changes in short distances as will be seen in notes in the
table.

Trail Vein, 1000 lewvel

Assay

Seample [Width Description Gold Silver
Wo. |Inches Cz. per ton|0z, per ton

15 5 Quartz moderately min-

eralized. 0.66 0.7

i6

el

4 inches abundantly min-
eralized, rest sparingly. 0.84 1.0

17 Well-mineralized. 1.92 1.1

18 Well-mineralized - Note:
2 feet to south the vein
is 9 inches wide, sparing
ly mineralized, it nar-

rows to 2 inches 8 feet

south widening to 6 imches
10 feest south 6.80 5.2

mfw mc;n'a

19 8 Banded vein, well-min-
eralized. ‘ 17.90 5.6

20 Vein well-mineralized.
In 25 feet to south,
vein of about this width

is much broken. 3.62 3.4

co i

-~ 43 -




Between 235 and 255 feet from its entrance, the drift is
timbered and lagged. In the remaining 120 feet of the working
to the face, as of August 31, 1940, the quartz-filled wein is
continuously exposed, ranging from a narrow stringer to a width
of a little more than 12 inches. Much of this section is from
5 to 10 inches wide. Sulphide mineralization is sparingly
developed . This part of the vein was reported to be non-com-
mercial end was not sampled by the writer. It is reported
that the drift has since advanced a further 60 feet or so
and that for the last few feet width and grade are regarded
as commercial, '

The Trail Vein drift on the 700 level had reached a point
178 feet southerly from the Musketeer Vein drift when the
writer examined this working on August 28, 1940. 1In this dis-
tance, the vein-fracturing is generally strong. In several
sections splits run approximately parallel with the main frac-
ture for considerable distances. Within the fracture-zone
there is a good deal of wall-rock, in some sections as a horse
separating two wveins of guartz. The width of quartez ranges
from about 3 inches near the intersection with the Musketeer
Veln, to a maximum of 17 inches, and is usually from 6 %o 12
inches wide. The writer took samples at @ points along the
vein in this draft. At two points, altered wall-rock within
the fracture zone was sampled, and was found barren.

Data from the writer's sampling are given in the follow-
ing table:
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Trail Vein, 700 Lewvel.

Semple
No.

Width
Inches

Description

Assay

Gold
oz.

per ton

oz.

.wllver
per ton

21

22

23

24

25

28

27

28

29

8

ot
N?I—J

ro I

Quartz moderately min-
aralized, wider just
to south-

Quartz sparingly min-
eralized,

Quartz sparingly min-
eralized (vein narrows
to 5 inches, & feet
south.)

Quartz sparingly min-
gralized.

Quartz well-mineralized.

Q0 to 8 inches from
hanging-wall, horse of
altered wall-rock.

8 to 22 1/? inches
from hanging-wall,
well-mineralized
quartz. (Split from
north converges with
main vein here.)

White quartz, little
sulphide mineralization,
at local swell,

Quartz plus altersd
wall-rock, little sul-
phide mineralization.

0 to & inches from
hanging-wall, altered

wall-rock, some quartz
and pyrite.

6 to 14 inches from
hanging-wall, gquartz
sparingly mineralized.

14 to 19 inches from
nanging-wall, altered
wall-rock some py-
rite.

2.86

0.56

0.78

0.52
4.886

Trace

3.72

0.22

Trace

Trace

.68

Nil

1.8

Trace

Trace

2.1

0.2

Trace

0.2

Nil
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It is reported that when work was suspended in December
1640 the fTace of this drift was 504 feest southerly from the
Musketeer Vein. Of this iength company sampling indicates
that about 55 per cent is of commercial width and wvalues, in
shoots ranging from 25 to more than iCC feet in length.

Rob Vein

Some surface workings and a 45-foot adlt on the western
side of Robillard Creek, indicated near the right hand side
of Figure 2, expose vein-mineralization in a narrow fracture
which strikes about north 15 degrees east and dips sbout 85
degrees south eastward. The vein-mineralization from 2 1/2
to 8 inches wide, consists of quartz with more or less sul-
phides. Parallel shears. striking north 70 degrees west and
dipping 65 to 70 degrees south-westward, cut the vein. In the
adit the shears were encountered between 28 and 323 feet from
the portel. The vein is faulted by the shears and on the
southern side is offset 3 l/é'feet toward the east, relative
to the segment on the northern side. The vein, from 3 to 8
inches wide for 25 fest from the portal, is sbundantly-min~- .
eralized with sulphides at the portal and well-mineralized
for the rest of the distance. Beyond 25 feet from the portal
it narrows, and at the southern side of the shears it consists
of quartz 3 to & inches wide containing 2 or 3 per cent pyrite
and some chlorite. Sampling indicated high values in gold for
the abundently-mineralized material and low values for the
sparingly-mineralized material on the southern side of the
shears. A cut on the eastern side of the creek exposed shear-
ing but no vein-mineralization.

Musketeer No. 1 Vein

This vein can be seen under the water for about 50 feet
along the western side of Sam Craig Cresk, at about 1,250
feet elevation. It has been exposed by stripping extending
southerly up the slope on the western side of the creek. Two
euts, in deep overburden, short distances southerly from the
end of the stripping, d4id not expose the vein. These workings,
indicated in the lower left hand cormer of (Fig. 2), expose a
sheeted zone 2 to 3 feet wide in which clossely spaced sub~
parallel joints or fractures strike about north 15 degrees
east and dip about B85 degrees south-eastward. Along the
eastern side of the sheeted zone there are some narrow string-
ers of quartz. Along the western side, vein-mineralization
consisting of quartz and some calcite irregularly mineralized
with sulphides, ranges from 3 to 8 inches in width, pinching
or swelling in short distances. The sulphides, pyrite, sphal-
erite, galena and chalcopyrite, in small aggregates irregularly
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distributed through the gangue, form roughly 1 to 15 per cent
of the vein matter. Two samples were taken from this vein.

Assay
Sample |[Width Deseription Gold Silver
No. [Inches sz. per ton|oz. per ton
13 Tl Well-mineralized gquartz,
2 10 feet above creek. 4,54 3.0
14 5 Quartz with some pyrite,
14 feet above creek. 1.28 0.6

Note: Sulphides formed roughly 15 per cent of
semple No. 13, and 3 per cent of sample
No. 14.

Bonus Vein

An adit~drift on this velin is situated about 1,500 feet
almost due west from the Trail Vein adit. The Bonus adit is
et approzximately 1,400 feet elevation on the north-westsrn
side of & north-easterly-trending draw. 4t intervals in the
draw, for about 800 feet down-stream from the adit, there are
exposures of shearing in the quartz-diorite. The shearing
trends north-easterly and dips steeply south-eastward. The
wall-rock is greatly altered and at some points quartz and
some pyrite are develeoped in the shear. South-westerly from
the adit-portal, at higher elevations, there are indications
of the shear, and at about 175 feet ribboned-quartz 5 inches
wide is exposed. The adit follows the shear south-westerly
for about 100 feet. AL the portal quartz 4 to 6 inches wide
contains very little sulphide mineralizetion. The wall-rock
is greatly altered on both sides of the shear for a total
width of about 5 feet. This vein was not sampled by the
writer,

Buccaneer Mines, Limited, N.P.L.

BUCCANEER MINES LTD. with head office in Vancouver,
(No. ¢, Fig. 1) is the recorded owner of the

claims Dictator, Nos. 2 to 8,
Ruff Nos. 1 and 2, and Gold Mint, recorded in 1938; Grace
Fractional, recorded in 1939; Buccaneer Nos. 1 to 9, and
Ruff Nos. 3, 4, and 5, recorded in 1940. The original loca-
tions were made by S. D. Craig and were later transferred to
the company. The claims are south of the Bedwell River on
ground extending ecross Bleney Creek but most of which lies
west of Blaney Creek. Work on the property is under the
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direction of the exploration staff of Bfalorne Mines, Limited,
which company is reported to hold an option on & contrelling
interest in Buccaneer Mines Limited.

The writer wishes to express his gratitude for accommoda-
tion provided at the camp, and for information, very useful
in the prepareation of this report, which Henry C. Hill, explora-
tion engineer for Bralorne Mines, kindly made available.

The property is reached by an extension of the branch-
trail whiech serves the Musketeer Mines Limited property.
From the Musketeer camp the trail runs southerly on the east
side of Sam Craig Creek c¢limbing steeply to about 1600 feet
elevation, snd thence turns easterly following an unsven
grade to the Buccaneer camp at about 1625 feet elevation.
The total distance by branch-trail from the river, near the
mouth of Sem Craig Creek, to the camp is about 2 miles. The
camp consists of frame and log buildings capable of accommo-
dating 20 men.

The country is rugged and on the property the surface in
general slopes steeply either toward the river or toward tribu-
tary creeks. The camp and the principal workings are west of
Blaney Creek in an ares where rock hummocks rise between cross
draws and swampy depressions, and locally the general slope. is
less than average. Overburden is thin or wanting at some points;
at others it is more than 4 or 5 feet deep. In general tree
cover is not heavy, but c¢onifers in various parts of the prop-
erty are sufficient in size and number to provide fuel and
mining timber.

The property is entirely within the area occupied by
the Bedwell River batholith. The principal workings, consist-
ing of three adits and numerous surface workings exploring
the Craig Vein and the West Vein, are sbout 1 1/? miles
easterly from the western m margin of the batholith.

Between the fall of 1939 and early summer of 1940, three
adits were driven. On the Craig Vein, an adit called the
1600 level was driven about 590 feet southerly and an adit
called the 1440 level, 160 feet lower, was driven about 810
feet southerly from a point near the camp. The West vein-drift,
an adit on a vein discovered early in 1940, was drlven 250 feet
or so southerly. This vein.is roughly parallel with and 725
feet westerly from the Craig Vein. Work was stopped during
the summer of 1940 but about September lst a small crew, work-
ing two shifts per day resumed work in the West vein-drift.
On September 15th, when the writer completed his examination,
the face was about 300 feet from the portal. It is reported
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that this working has been advanced to a point about 475 feet
from the portal, and that befween 30 and 40 feet from the por-
tal a winze has bsen sunk 31 feet on the vein. The undsrground
work, totalling about 1700 lineal feet, has been done by hand;
the only power used has been for driving ventilating fans.

The adits and the surface workings on the two veins as at
"September 13th, 1940 are indicated on (Fig. 3) on which the
topography is indicated approximetely by sketched contours

at 25-foot intervals. This plan is based on a Brunton com-
pass survey by the writer, and on some informaticn cobtained
from company's surveys. The base elevation was determined by
barometer readings, but the relative elevations of points on
the map were obtained from the Brunton survey. In addition

to the workings shown on Fig. 3, strippings and surface cuts
have been made on several other veins, two of which are sast
of Blaney Creek,

Most of the work on the property has been done in two
zones in which vein-mineralization oceurs in branching frac-
tures, which for much of the indicated length are in or at
the sides of altered green andesite dykes. The dykes, in-
completely exposed in the surface and underground workings,
strike about north 25 degrees e ast and dip steeply south-
castward. The exposed widths of dyke-rock range from a few
inches to about 25 feet, and generally range from 6 to 10
feet. The dykes pinch to narrow widths or disappear alto-
gether; they split into irregular branches and at some points
curve markedly. It seems probable that the dyke-rock was
intruded along lines of rupture, as masses which varied
considerably in width and were not continucus in straight
lines for long distances. However, an individual mass may
have the seme width and attitude for several hundred fset.
It is not clear whether certain spparent displacements of
dyke-masses are due to curving, original emplacement as off-
strike masses, or to faulting.

A dyke-mass is exposed on the surface about 100 feet
south-westerly from the 1,440 level portal. The level fol-
lows another dyke-mass underground, which 130 feet southerly
from the portal has diminished to a width of 3 or 4 inches.
Dyke-rock, probably emplaced as & separate mass, is encountered
245 feet from the portal, and is abouit 25 feet westerly from
the projection of the one followed in the first 130 feet of
the working. The most southerly surface cuts in this section
are separated by 200 feet across a swempy depression from the
cuts to the north. If the most southeriy cuts are on ths con-
tiruation of the same zone (Craig), the dyke and the vein~
fracturing have been offset about 100 feet to the west eilther
by curving of the zone or by faulting, neither of which can be
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' entirely dismissed at present, but it seems more probable that
the most southerly cuts expose dyke-rock emplaced as a separate
mass.

Surfece workings which expose dyke-rock southerly from the
best defined part of the West vein-zone lie east of the south-
erly projection of the best defined part of the zone, and here,
too, the relationship had not been definitely established at
the time of the exemination. A% ths portal of the West vein-
drift the vein-fracture is in dyke-rock. Hollowed south-
westerly, the vein crosses to the western contact, and from
that point follows approximately along the contact as far as
the working had advanced. It is reported that, in the exten-
sion of the drift since the examination, the vein crosses
again to the eastern side of the dyke-mass, which it then
leaves and continruing southerly cut anotler dyke—mass some
distance east of the projection of the first.

In the underground workings, frequently both walls fol-
low smooth slips representing two fractures or joints, both
of which may be tight and barren, or either or both may con-
tain vein-matter. At some points several parallel fractures
are exposed in the roofs of the workings. .Vein-filling is
usvally largely in one fracture which may be from two to 20
“inches wide. Although the vein-filling is seen to pinch in
one fracture and to make in another, the workings do not ex-
pose parallel fractures both containing important widths of
vein-filling. On the 1440 level, wvein-mineralization which
has been principally in a fracture on the west side of the
drift pinches in that fracture and begins to swell in a frac-
+ture about 4 feet to the east. In this section, several
‘southerly-striking stringers cross from the one fracture to
the other. The principal vein-filled fracture may have both
walls of dyke-rock, or may follow the contact between the
dyke and quartz-diorite. In some sections the vein-filled
fracture crosses from one wall of the dyke to the other.

At some points the fractures pass completely into the quartz-
diorite. At many points fractures branch at small angles
frem the main-fractures, and at such polnts the vein-filling
in the main-fractures may be wider than average. In the West
vein-zone one branch-fracture has been traced on the surface
between 40 and 50 feet southerly from its junction with the
main-fracture. In general, the fracturing strikes east of
north and dips steeply south-easiward, but vertical dips, and
dips westward, are observed. Fracturing in the quartz-diorite
is less regular than that observed in the dyke-rock.

At some points, usually in the quartz~diorite, quartz
replacing sheared wall-rock forms the greater part of a lentic-
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ular mass, and at others quartz in irregular stringers forms
the greater part of an irregular mass of rock. Theze bodies
may be from 1 foot to 3 or 4 feet wide. So far as is known,
appreciable values in gold have not been found in such bodies.
Usually, the vein-filling éonsists almost entirely of quartsz,
from 2 to 20 inches wide. There is usually some gouge at the
walls, but at some points the vein-matter is frozen to the
walls. The vein-filling includes fragments of wall-rock
usually in part replaced by ankeritic carbonate and chlerite.
Small angular messes of light-buff ankeritic carbonate, which
sometimes have a little chlorite on slips, doubtless represent
completely replaced fragments of wall-rock. The quartz is
often weli-crystallized and shows the outlines of individual
crystals. A 1ittle white carbonate occurs with the quarts.
Some of the vein-matter is ribboned by closely spaced fractures
paralliel with the walls,

The primary sulphides, chalcopyrite, pyrite, galena ang
sphalerite, ocour as scattered grains filling openings between
quartz crystals, and along fractures in the gangue in some
ribboned parts of the veins. Locally. sulphides may constitute
several per cent of parts of the veins, rarely more than a
few feet long; but the average sulphide content would probably
be & fraction of one per ceat. Some evidence of secondary
alteration is seen at almost all points where the werkings
have exposed metallic minerals., The primary sulphides are
partly replaced by secondary minerals. Malachite and a black
mineral, probably chalcocite, also occur in cracks and small
openings in the gangue, where probably there had been no prim-
ary sulphide minerals. Rusty stains may have been derived
from the iron content of decomposed pyrite,; chalecopyrite or
sphalerite. Under the microscope a good deal of altsration
of the primary sulphides becomes apparent. Chelcopyrite is
in part replaced by covellite and malachite derived from the
chalcopyrite. The secondary minerals are also deposited at
other points, as is the black mineral. Sphalerite is seen to
be partly decomposed and galena is -partly repleced by sngle-
site.

Gold is occasionally recognized with the naked eye, and
under the microscope it is seen as small grains. Grains about
2C microns in length are not unusual and some are 100 microns
long. The distribution of gold is irregular; it occurs in
the gangue, and in contact with or close to sulphides.. The
age relationships of the sulphidés are in part obscured by
secondary minerals which have attacked the margins of the
grains, Pyrite is the. oldest sulphide and gold is found at
the margins and in veins cutting pyrite grains. Gold is found
in similar releationship with galena. Chalcopyrite is found
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as separate grains in gangue, and also replaces pyrite, bud
the chalcopyrite and sphalerite are usually sc much altered
that their relationship with each other and with the other
sulphides is not clearly indicated.

Juantitative information on the metallic mineral content
of the veins was obtained in the following manner.

Samples taken in the West vein-drift were pgrouped within
limited ranges of gold assays. For each group a composite '
sample was prepared by combining equal weights from the assay
pulp for esach sample in the group. The composite samples were
assayed for gold, silver, copper, lead, zinc and sulphur. The
same procedure was followed for the samples from the 1600 level
and from thes 1440 level on the Craig Vein. The results of
these analyses are listed in the table on the following page.

In the anelyses of the composite samples, the highest
quantity of any of the elements, copper, lead, zin¢ and sul-
phur, is 0.3 per cent; therefore the percentage error may be
high although the actual error in a determination is less then
0.1 per cent. Further, although it seems probable that the
metel content or the vein-matter has not been greatly changed
by secondary alteration, the Pact. that evidence of secondary
alteration is so commonly observed in the veins from which the

semples were taken casts some doubt on the relatiorn of the

apalyses to those which might be anticipsted from unaltered
veln-matter. Therefore, generallzations regarding unaltered
vein-matter, based on the availeble data, are b: no means in-
disputable. The generalizations offered seem reasonable in
the light of data from this and from other properties, and
may be of some use in considering the reletionship of gold in
unaltered vein-matter.

Copper was detected in one composite sample, lead and
zine were detected in the same sample snd in another. ﬁi&
assays in these metals were returned from the remaining sam-
ples. All samples contained some sulphur, which however is -
a small percentage in all cases. The iron content of the ore
is low, and as ifon i§ introduced’ in the grinding of the sam-
ples, determinations of iron in the composite samples are of
doubtful use. The total sulphur content of the samples is
probably considerably below that of the primary ore. Pyrite
appears to be the least altered sulphide. If all the sul-
phur is attributed to pyrite, and if the copper, lead and
zinc are attributed to chalcopyrite, galena and sphalerite,
the total content of sulphide minerals computed from analyses
of the composite samples in one case approximates 2 per cent,
and in the others is a fraction of one per cent.
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Composite Samples

West Vein
Gold Silver Copper Lead Zinc Sulphur | *Total Sulphides
oz. per ton | oz. per ton | Per Cent. | Per Cent. Per Cent.| Per Cent. Per Cent.
Trace Trace Nil Nil il 0.06 ¢.11
0.82 0.2 Wit Nil Nil 0.10 0.19
10.54 2.0 0.22 0.22 0.3 0.29 1.9 plus
Craig Vein
1600 Level
Trace Trace Nil Nil Nil 0.0 0.09%
0.54 0.2 Nil Wil Nil 0.09 0.17
3.90 0.9 Trace .01 0.1 0.09 0.33
1440 Level
Trace Trace Nil Nil Nil 0.13 0.24
0.96 0.2 Wil Nil Nil 0.08 0.11
3.82 0.7 Nil . Nil Nil 0.05 0.09
as sulphides.

*

Total metallic minerals calculated




Tt is significant that the sample in which copper, lead
and zinc were detected, and which according to calculation re-
presents the highest sulphide mineral content, returned the
highest assay in gold; and that the sample in which lead and
zine were detected, and which is second in sulphide mineral
content, is also second in gold; but it must be noted that in
the sample third in gold, and very little below second place
in regard to that metal, none of the metals coppér, lead and
zinc was detected, and the calculated total sulphide mineral
content is as low as in the sample which assaysd lowest in
gold. In the case of the three composite samples from the
Craig Vein 1440 level, the order in gold assays is the inverse
of the order of the calculated sulphide contents. O0Of the three
samples, the lowest in gold is a composite made up from sam-
ples which ineluded soms taken across sheared wall-rock, con-
taining a few quartz stringers and some disseminated fine grains
of pyrite. This disseminated pyrite, from mineralized sheared
sections rather than from the more usual veln quartz, may ac-
count for the. sulphur content whiech, low as it is, is still
well above the average. In the case of the samples from the
Craig Vein 1800 level. although the base metal contents and
the calculated contents of sulphide minerals are very low,
their order is the same as the order of gold and silver assays,
the same condition obtains for the samples from the West vein-
drift, and in this group the quantities are larger. In view
of the not infrequent occurrence of visible free gold, and of
the very low metallic mineral content of these veins, the rela-
tion of gold to sulphides as shown by the analyses, might be
said to be remarkably consistent. The writer believes that
pyrite was deposited before the other sulphides; that the other
sulphides were introduced into the vein, reopened by sub-
sequent fracturing: and that the gold was introduced either
with or subsequent to the latest sulphides; and therefore
that the later sulphides are apt to be more reliable indic~
ators of gold than is pyrite. Accordingly unaltered parts
of the veins containing more sulphides than the average should
be found to contain more gold than average, particularly if
the sulphides include sulphides other than pyrite.

Widths of vein-mineralization renge from a fraction of
an inch to an observed maximum of 21 inches. 1In the Craig
Vein, widths greater than 6 or 8 inches usually represent
a local swell. In the West vein-drift, the average width
ig greater, but widths exceeding 10 inches or so usually re-
present local swells. At one point the width swelis from 7
inches at the fleor to 21 inches at the roof. Similar changes
in width take place in distances of a few feet measured hor-
izontally.
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Plate IIT. Mount Nine Peaks viewed locking northerly
across the valley of Leader Lake and
McBride Creek.

(Courtesy of Depsrtment of Lands)



With rapid fluctuations in width end in values, close
sampling is necessary to determine average width and grade
and the limits of commercial mineralization. In parts of
the workings company sampling has been spaced at about two-
foot intervals. Elsewhere sampling has been less clesely
spaced. In the West vein-drift and in some sections of the
other adits the vein has been left standing at the side of
the workings and has been sampled in holes, cut through the
vein, about bresast high. This avoids the need of storing
broken ore until the property is brought into production
and may preserve some ore which would probably be mixed with
weste and lost if broken during development. Where ths vein
is left standing at the side of a drift, the width is not
continuously exposed and as the one wall is hidden, complete
information 1s not avallable.

' The positions from which the writer took 48 samples are
indiecated on Fig. 3, and the data concerning the samples are
given in tables in this report. These samples serve to in-
dicate the range in width and values, but would need to be
more closely spaced to delimit commercial mineralization and
to permit c¢lose estimates of average widths and values., Ex-
cept in a few instances the writer did not sample parts of
the veln known to be essentially barren. Results of company
sempling of the West Vein were not available when the writer
sampled the West Vein-drift. '

Creig Vein

The 1600 and 1440 adits incompletely explore the Craig
Vein for 800 feet along the strike. Surface-cuts give ad-
ditional information concerning this section of the vein.
Surface-cuts and strippings at four points in a length of

310 feet, expose incompletely what may be the southerly ex-
tension of the seme Cralg zone, offset about 100 feet west

of the projected strike of the 800-foot section. In the
310-foot section fracturing is rather irregular. Widths of
vein-matter are less than in the better parts of the 800-foot
section, and values are understood to be sub-marginal,

In the 800-foot section, in the better parts. velin-
matter ig usvally from 3 to about 8 inches wide, with oo~
casional swells to 10 or 15 inches. On the 1600 level =
swell about 12 feet long reaches a maximum widta of 20 inches,
from widths of 7 to 9 inches at the ends. A sample consist-
ing of channels across the central part of this mass gave
good values in gold. In the poorer parts vein-matter may
be thin or absent; but some sections, in which the quarts
is wider then average, contain low values in gold.
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Within the 800~foot length, the sections showing the most
ettractive wvalues occur in that part of the vein opened by the
outer 300 feet of the 160C level, and the downward projection
of this part of the zone on the 1440 level. Farther south on
the 1600 level the values are sub-commercial but company sampl-
ing indicates some improvement in the last 30 feet of the work-
ing. On the 1440 level vein-mineralizetion occurs irregularly,
and in part consists of incompletely-replaced sheared wall-rock,
" to a point about 245 feet from the portal, below the portal of
the 1600 level. In the rémaining part of the working quartsz
vein-filling is more continuous, and assays of an ounce of
‘gold per ton or better are obtained in several short sections
of which the first begins about 80 feet southerly from the
point corresponding with the 1600 level portal.

Craig Vein’
_ Assay
Semple|Width Description Gold Silver
No. Inches oz. per ton|oz. per ton
1600 Level
18 3 Face at portal, August
1239, breast high, quartz.|  1.70 0.4
19 1C Face at portal, August
) 1939, 15 inches below
No. 18, quartz. 0.60 Trace
20 4 East wall, banded quartz. 1.82 0.4
21 4% East wall, quartz. .- 3.10 0.7
22 11 East wall, quartz with in- _
clusions of dyke-rock. 0.38 0.2
23 5 [Floor east side, quartz
with some sulphides. 4,02 0.4
24 4 |Bast wall, quartz. 1.68 0.7
25 3% East wall, guartz. 0.54 0.1
26 4 Roof east side, quartz. 3.42 0.6
27 t°] Roof east side, Quartz and
3 inch horse of dyke-rock. 0.62 0.4
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Craig Vein Cont'd

. hssay
Sample|Width Description Gold Silver
No. Inches oz. per ton|oz. per ton
1600 Level
28 41 |Roof east sidé, quartz ,
2 lwith inclusions of dyke-
rock. Trase 0.2
29 12 Roof west side, local
swell, guartz and some
sulphides 2.30 0.1
30 6 |Roof west side, quarts
with sulphides. 6.48 1.3
31 b Roof west side, Quartsz,
some melachite. 6.20 1.4
32 18 Roof west side, quart:z
with sulphides midway
along lenticular swell,
12 feet long, 7 to 9 in-
ches wide at ends. g.2%2 2.2
23 9% Roof west éide; quarts. Trace c.2
24 24 Roof, quartz and sheared
quartz-diorite. Trace Trace
35 lll- Middle of roof, quartz
2 and sheared quartz-
diorite. Nil Wil
1440 Level
36 26 Roof, sheared quartz-
diorite with much vein
quartz. Nil Nil
37 61 Roof, quartz and ineclus-
2 lions of yellow carbonate. 0.20 Trace
3B 5% West wall, quartz. 0.80 Trace
39 4 West wall, quarte. 1.00 Trace
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Craig Vein (Cont'd)

Assay
Sample|Width Description Gold Silver
¥o. |{Inches oz. per ton|oz. per ton
1440 Level

40 7 Floor, east side, quarts

and carbonate replacing

dyke-rock. 0.82 Trace
41 7% East wall, quartz with

inclusions of dyke-rock. 0.14 Trace
42 2 West wall, quartz and 1

inch of dyke from foot- |

wall, 1.90 0.5
43 73 West wall, quartz with

2 |some green stain. 8.36 i.2

44 9% West wall, guartz with

inciusions of dyke-rock. Nil wii
45 9  West wall, quertz. 0.90 Trace
486 15 Roof, west side, local

swell, quartz with some

chlorite. ] 1.10 0.3
47 1C Roof, west side, quartsz

with inclusions of dyke-

rock Wil Wil

Surface
48 3% tQuartz veln. ©2.60 0.8
West Vein-

In this zone there are surface-workings at intervals
over a length of about 9C0 feet, from a point at about 1845
feet elevation, near the north-west corner of (Fig. 3), to
a point at approximately 2085 feet elevation about 400 feet
In the

southerly from the portal of the West vein-drifs.
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section extending northerly from the partal the fracturing is
rather irregular. Company sampling indicated that values in
gold are generally below commercial grade. In the cuts im-
mediately southerly from the portal, high values were obtained.
Southerly from a point a little more than 2CC feet from the
portal the fracturing shows a tendency to split and the con-
tinuity of the main fracture is not definitely indicated.
Company sampling of . the branch, traced between 40 and 50 feet
southerly from its junction with the principal fracture, is
reported to have indicated valuss slightly below profitable
grade. Farther to the south across a small pond there are
several surface workings some of which do not reach bed-
rock, The farthest, a trench, exposed dyke-rock, but the
writer did not see any vein-filled fracturing.

When the writer examined it, the West vein-drift had
reached a point about 300 feet south-westerly From the por-
tal. At the portal the vein-fracture is in dyke-rock. About
75 feet south-westerly the fracture reaches the western con-
tact of the dyke-mass and from that point follows southerly
approximately along the contact. The fracture is strong
throughout ths working including below the section below
where the tendency to split was observed on the surface.
Near the face tThe adit cut a cross-break striking a little
south of east and dipping 50 degrees northward. The ground
is sheared and crushed for several feet, but south across
the break the vein was found without apparent displacement.
The usual range in width is from 4 or & inches to 9 or 10
inches but there are freguent swells to 12 or 16 inches, and
occasionally to greater widths. The widest section observed
is about 225 feet from the portal. here the wvein, 21 inches
wide at the roof, was immediately above a section 7 inches
wide at the floor,

West Vein

Assay
Semple|Width Desceription ' Gold Silver
No. Inches oz. per ton|oz. per ton
1 Gé Bast wall, platy quartz
4 lvein with sulphides. 15.70 2.9
2 10l East wall, quartz with
2 |mueh chalcopyrite. 6.38 1.4
3 4 East wall, quartz, pinches
out three feet to north, Trace 0.2
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West Vein (Cont'd)

Assay
Sample|Width Description Gold Silver

No. Inches oz. per ton|oz. per ton
4 8 fast wall, quartz and in-

clusions of dyke-rock. 0.24 0.4
5 11 East wall, quartz and in-

clusions of dyke-rock. Trace 0.2
6 t°] Roof east side., quartz. Trace 0.4
7 12 |West wall, quartz. Nil Wil
8 15 West wall, vein 1s split,

contains some dyke-rock. 0.08 1.1
9 10 West wall, quartz some

sulphides, Trace 0.2
10 18 |West wall, quartsz. Trace 0.2
11 11 West wall, quartz, and

altered fragments of wall-

rock. Nil Nil
12 10 West wall, guartz and

some carbonate. Nil Nil
13 T% Roof, west side quartz,

narrows to north. 1.20 0.3
14 21 Roof, west side, dquartz

and some carbonsate. 0.66 Trace
15 7 Floor below NWo. 14,

guartz. 1.08 0.4
16 8 West wall, quartz some

sulphides. 8.48 2.5
17 ] West wall, banded Quartz.

some carbonate, 0.54 0.3
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Work was continuing in this drift at the wime of the ex-
amination. It is reported that when work was suspended, the
face of the working had reached a point 475 feet southerly
from the portal, and that between 30 and 40 feet from the por-
tal, 2 winze had been sunk to a depth of 31 feew. Further it
is reported that company sampling indicated commercial widths
and values in the winze, and in the drift in five sections,
ranging from 30 to 80 feet long.

Four Crown-granted claims known as
PTARMIGAN (NO. 12-Fig. 1) the Ptarmigan group, and adjoining
BIG I (MC. 13-Fig. 1) them to the south-east, four Crown-

granted claims known as the Big I,
or sometimes as the Big Interior group, cover ground which in-
cludes the highest peak of Big Interior Mountain and the north-
western part of a deep cirque south-east of the peak. The
claims are in part in the Alberni and in part in the Clayoquot
Mining Divisions. The main peek is approximately 8 1/? miles
north-westerly from the head of Great Central Lake and 11 1/2
miles north-easterly from the head of Bedwell SBound. The
claims: Big I No. 6, Lot 1231; Big I No. 7, Lot 1232; Great
Central Wo. 6, Lot 1233; and Great Central No. 5, Lot 1234;
Crown~-granted in 1913, have been callied the Ptarmlgan group
and are owned by Ptarmigan Mines, Limited, en English company
with a representative in Vencouver. The claims: Big I No. 1,
Lot 1640; Big I Wo., 2, Lot 1641; Big 1 ﬂg; 3, Lot 1642; “and
Big I No. 4, Lot 1844; Crown- granted in 1926, have been called
Big I group and are registered as owned by Jos=ph A. Drinkwater
and Michael Tebo of Alberni.

A cirqgue in the heart of Big Interior Mountain is en-
closed by a series of high peaks and connecting ridges sxcept
where 1t opens into the hanging-velley occupied by Della Lake,
described in the note on the Della. The cirque and the rug-
ged ridges and peaks enclosing it are shown on Plate II, a
panorama compesed of three photographs looking in northerly
directions from the top of Mount Wine Peaks, elevation 5975
feet. On the drawing, (Fig. 4), based on the panorama, =
number of reference points are indicated by letters. These
letters with the names given in the following paragraph will
be used throughout the report.

The term cirque will be restricted to the inner steep-
walled part and the outer section conmmnecting it with the valley
of Della Lake. The slopes extending from the tops of the steep
walls to the peaks and the crests of the surrounding ridges will
be called the rim of the cirque. From the main peak "C" a great
ridge extends southerly to a second peak, the south peak "A",
and thence south-easterly to a pass betwsen Della Lake and a
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A. South Peak-—elevation 5,900 feet. E. Eastern margin of limestone on ridge. I. Eastern end of quartz-diorite,

B. Southern margin of limestone, on south spur. F. Fracture on western side of peak. J. Outlet of cirque.

C. Main Peak, Triangulation station—elevation G. Draw. K. Fracture at Delia Lake-—elevation 3,525 feet,
6,107 feet. “H. Top of snow mass in north-west corner of approximately.

D. Knob of limestone.

Fig.

cirque.

4. Looking northerly into cirque, Big Interior
Mountain, copied from panoramic photograph
© Plate II,



branch of You Creek. This ridge will be called the south spur.
From the main peask & ridge extends north-easterly for about a
quarter of a mile to a knob "D" and thence easterly for half

a mile to "F" the most easterly of several jagged pesks. From
"F' a ridge extends southerly sloping down to bluffs which
tower more than 500 feet above the shore of Della Lake. Con-
tinuing south~westerly with axis paralleling the lake, a spur
slopes down to "J", the entrance to the cirque. A snow mass
at "H", in the inner corner of -the cirque, and a draw "G", of
which the head is in the rim on the south spur, will serve as
further points for reference. Some other points marked with
letters will be defined in the geological descriptions.

The floor of the inner cirque is between 3700 and 3800
feet in slevation. Some snow masses, about as in Plate II,
remained in August 1940 and the several shallow lakes werse
exposed. Pictures published in the Annual Reports, Minister
of Mines, British Columbia, probably taken in August 1806,
show a very much gresater accumulation of snow, which was
then referred to as a glacier. From the floor talus slopes
rise several hundreds ol feet fo steep cliffs which wall the
inner cirque. An embayment at "H" in the north-western cor-
ner has walls which are less steep. Extending southerly from
the embaymen®t on the western side of the cirque steep c¢liffs
of quartz-diorite and limestone rise as much as 700 feet
above the talus. High rusty bluffs extend south-easterly
from the embayment to an escarpment which forms the eastern
wall of the inner cirque. The inner cirque has a maximum
width of almost half a mile. The width narrows toward the
south-east and the stream from the cirque .flows through a
shallow narrow canyon at "J" into the valley of Della Lake.
The distance from the cliffs at the head of the cirque to
Della Lake is about three quarters of a mile,

Above the precipitous walls of the cirqus the rim rises
steeply to the crest and to the several pesks of which the
south peak "A" has an altitude of approximately 5900 feet,
the main pesk '"C", of 6107 feet and & peak about three quar-
ters of a mile to the east has an altitude of about 6000 feet.
The outer slopes of Big Interior Mountain are steep on all
sides. The main peak stands more than 5000 feet higher than
the floor of Bedwell River Velley at the mouth of You Creek,
less then 2 miles to the south-west. From the same peek,
north-westerly to a point on upper Bedwell River, the drop
is more than 4200 feet in about 1 1/4 miles. The highest
peak between "E" and "F", (Fig. 4), is about 3400 feet higher
than the floor of Drinkwater Creek Valley, three guarters of
a mile to the east. A glaclier of which the head is in the
saddle between "C" and "D", (Fig. 4), extends northerly to
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the head of one of the seurces of Bedwell River. There is
alsc & small glacier in a northerly-facing cirque, in the south
peak, "A".

The general geology is indicated on (Fig. 1). Trending
south-westerly the contact of the Bedwell River batholith
crosses the crest in the saddle between the main peak "CM,
and a knob of limestone "D", and crosses the crest of the
south spur not far south of "C". The main batholith is not
exposed elsewhere within the area encircled by the crests
surrounding the cirque: but a mass of quartz-diorite, thres
eighths of a mile from north to socuth, is exposed between
"I" and "H" in the northern wall of the cirgue: a second
end smaller mess is exposed in the bluffs, westerly from "H",
in the north-western corner of the cirgue; and a third mass
about the size of the second is exposed in the bluffs about
1100 feet to the south. Dykes of quartz-diorite up to 50
feet wide are exposed on the spur on the south-eastern side
of the cirgue, and numerous smaller dykes of Quartz-diorite
and of feldspar-porphyry are found in and around the cirque.
Dykes of feldspar-porphyry, inecluding a facies rich in horn-
blende. cut the quartz-diorite.

Limestone outcrops on the crests of the ridge north-
easterly and southerly from "C" and extends almost to the
foot of steep cliffs bstween the two smaller masses of quartz-
diorite, on the western side of the cirgue. On the south
spur limestone and overlying thin bedded siliceous and argilla-
ceous sediments are intruded by basalt, doubtless related to
the overlying lavas which form the south peak "A", and are
important in Mount Nine Peaks to the south and Mount Septimus
to the east. The limestone is believed to belong to the same
horizon as other faulted masses found in this part of the ares.
Fossils collected from two limestone masses north-east of upper
Drinkwater Creek have been identified and placed in the Permian.

The rocks stratigraphically below the limestone are mapped
-as a "Palaeozolc and Mesozoic complex”. They include fine-
grained cherty volcanies and impure tuffs older than the lime-
stone:, small bodies of intrusive basalt, and at the sastern
side of the cirque a large mass of basaltic rock in intrusive
relationship, as well as numerous granitic intrusives. Much
of the large mass of basaltic rock consists of rounded cobbles
in a matrix of very similer material which grades from fine- .
grained to a moderately coarse granular texture. This rock
passes gradationally to one of more uwniformly gabbroic ep-
pearance and is believed, like the basalt intruding the sedi-
ments on the south spur, to be related to the Lower Mesczoic
voleanics. '
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Much faulting has occurred in this part of the area as
indicated clearly where there are limestone masses fo serve
as markers. FProbably there has been movement along some frac-
tures which are indicated by scarps and other topographic
features. A fracture cuts through the spur on the eastern
side of the cirque and is clearly exposed from "K" on the
shore of Dells Lake, for almost 1 mile northerly to the pesk
"R, This fracture strikes west of north, dips steeply west-
ward and for some distance controls the scarp &t the eastern
side of the cirque. OQther fracturss control parts of the
south-western wall of the cirqus.

A good deal of limestone is recrystallized but most of
it is ummineralized. A% some points, notably neer the main
peek, garnet, epidote, amphibole, and other silicates replace
basalt and limestone. Some of the resulting siliecate rock
contains a little magnetite. Sulphides are found at a numbser
of points in the silicate rock and, close to contacts with
limestone, in the basalt which has been less completely meta-
morphosed. The sulphides include chalcopyrite, pyrrhotite,
and at a few points, molybdenite. In the talus on the upper
slopes near the main peak some banded material containing a
good deal of malachite is found. Patches green with malachite
are to be seen at a number of points.  The andesite and fine-
grained sediments older than the limestone contain disseminated
sulphides and some magnetite at several points., On the rim
and in the cirque sulphide mineralization was found in the
basalt and in the older volcanic rocks more commonly than in
the limestone .

Some of the granitic dykes contain chalcopyrite and
pyrrhotite in tiny fractures. Fine grains of pyrite, pyr-.
rhotite and some chalcopyrite are disseminated in some of the
granitic rock, particularly near the contacts. Great rusty
bluffs at the northern side of the cirque consist of quartz-
diorite containing disseminated sulphides. Rusty bluffs on
the pesks facing Drinkwater Creek consist of fine-grained
recks of Palseozoic age, cut by granitic dykes. Grains of
pyrite are disseminated through the dykes and the older rocks.

Local concentrations of copper-bearing mineralization
end lerger masses containing scattered grains of chalcopyrite,
in or close to the ground covered by the Crown-granted claims,
will be described later in more detail. A little chalcopyrite
and some molybdenite were found near a dyke in the escarpment
on the eastern side of the cirque. Elsewhere on Big Interior
Mountain the writer found little evidence of copper-bearing
minsrelization.
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History

The Annual Report, Minister of Mines, British Columbia,
for various years from 1903 to 1933 refer to the Ptarmigan.
snd Big T. The Annwal Reporst, Minister of Mines, 1906 is based
on an examination made in August of that year by H. Carmichael
and the Annual Report, Minister of Mines, 1916 is based on an
examination made in Ocztober of that year by W. M. Brewer. The
other reports contain the current news of the properties and
some of them reproduce information contained in 15086 and 1916.

From the reports it appears that the first claims were
located about 1899 by J. A. Drinkwater snd D. Nichols, and that
at different times other staking was done nearby. Of the var-
ious claims staked the eight mentioned in the first paragraph
of this report are probably the only ones held for long. Ap-
parently little actual work was done on the ground, although
a rather costly campaign of road construction was begun by Ptar-
migan Mines, Ltd, and a serious effort was made to take a
diamond-drill to the Big I group.

In the Anpual Report, Minister of Mines, British Columbia,
1906, Carmichasl mentions. a 31-foot adit; this appears to be
the only reference to any working on either property seen by
an officer of the Department. The adit is in ths north-western
corner of the cirque toward the north-western boundary of the
Big I group. Carmichael does not mention any workings farther
to the north-west on the ground later acquired by Ptarmigan
Mines, Limited; and it is probable that in 1906 there were no
workings on this ground. In the Annmusl Report, Minister of
Mines, 1916, Brewer says that in October he was unable to visit
the 3l-foot adit on the Big I property because the rock wes
slippery from frost. He says also that for the same reason
he was unable to examine three short adits driven on the
Ptarmigan property after Carmichael's examination. The pres-
ent writer found the 31-foot adit; and on the Ptarmigan prop-
erty found & 1b~foot rock-cut from the end of which an adit
had been driven 3 feet: but found no other workings within
the sarea covered by Crown-granted clalms.

The 1912 and 1913 Annual Reports, Minister of Mines,
British Columbia, record that Ptarmigan Mines, Limited, had
taken up claims and in 1913 obtained Crown-grants of the
claims listed as Ptarmigen group in the first paragraph of
this report. The 1913 Report mentions a "tunnel entry of
10 feet" on the property of Ptarmigan Mines, Limited, and
the expenditure of $47,000, principally on road construction.
The 1914 Annual Report, Minister of Mines, British Columbia,
says that the company suspended work because of the outbreak
of war.
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Apparently Ptarmigan Mines, Limited, intended to build
a wagon-road up Bedwell River, to a point from which an aer-
ial tramway.would be bullt to the claims near the summit of
Big Interior Mountain. The exact location of the proposed
tramway is not mentioned in the reports. It seems probable
that the site proposed for the lower terminal ¢f the tramway
must have been at least as far up the river as the mouth of
You Creek, and possibly farther; that is at lesst 11 miles by
road from the head of Bedwell Sound and possibly 12 or 13
miles.

It is reported that when work was suspended in the autumn
of 1914, supplies and equipment, including cables for the pro-
posed tramway, were 1left at the head of Bedwell Sound. Road
coenstruction, involving the building of many bridges, had
reached the 7-mile post. This was s difficult and costly pro-
ject requiring the building of meny bridges and of much cordu-
royed road, Powder left at ths head of the sound had later to
be destroyed. The Annual Report, Minister of Mines, British
Columbia, 1919, reports that the company engineer inspected
the material, and the road, and found that they had deterior-
ated greatly. The company does not seem to have attempted
further work on the project. In 1939 the wooden bridges and
the corduroyed parts of the road had deteriorated so much
thet they were no longer useful even for pack-horses.

The Annual Reports mention examinatlons of the Big I
property, made by enginsers representing one or more mining
companies; but there is no statement of any specific work
done at the property after the 31-foot adit, which was driven
before Carmichasel's examination in 1906. In 1916, Brewer
says that early in October of that year a diamond-drill was
taken in and that a light serial tramway had been built for
taking supplies up the meuntain from the river camp on
Drinkwater Creek. The tramway, still standing in 1840, ex-
tends from the bottom of Drinkwater Creek Valley to the top
of the escarpment just north-west of Della Falls. The writer
saw a2 quantity of equipment including pumps, parts of a diamond-
drill, pipes and tools still lying near the foot of the tram-
way. Possibly this equipment was never teken any nearer the
Big I property. An electric generator, the remains of which
are in an old cabin on the north-sastern side of Drinkwater
Creek, and copper transmission wire now used for hand-holds
along the Della Falls trail, were probably taken in at the
same time as the diamond-~drill.
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Access

The hesad of the cirque can be reached from the top of
the Della Falls trail by a route along either side of Della
Lake, vestiges of a trall remaln through timber on the north-
western 3ide of the lake. The distance is sbout 1 1/2 miles
by either route. At a few points it is possible to climb well
up the ¢liffs from the cirque, and it may be possible to reach
the rim above the cliffs this way. A safer and much easier
course to follow, leads south-westerly from the southerly cor-
ner of Delle Lake to the summit of the pass, a distence of
about a quarter of a mile in & straight line, thence the south
spur can be followed northerly. Most of the mineralization
exposed on the upper slopes is close to the main peak of Big
Interior Mountain, sbout 1 mile west of north from the pass.

The upper slopes can also be reached conveniently from
the Bedwell River side by making use of the trail which leads
from a camp-site, about 13 1/? miles by road and treil from
the head of Bedwell Sound, to the Casino workings. The camp
is at about 1400 feet elevation, a short distance south-east
of the river. From 1t the trail climbs, in about 0.8 miles,
to a point at 2600 feet elevation, south-east of the camp.
The trail forks here; the left hand fork leads to the mine-
camp and to the mest extensive workings on the Casino property.
The right hand fork of the trail is steep, rough, rather cir-
cuitous, and may be hard to follow, but it indicates a route
‘up the very steep north-western side of the mountain to the
open upper slopes. This branch of the trail reaches = point,
at about 3900 feet elevation, on the western side of a north-
erly-flowing creek, about 1 1/4 miles from the river-camp.
One of the Casinc veins is exposed at intervals salong the
eastern side of this creek. The ridge on the western side
can be fellowed southerly to & small lake at about 4400 feet
elevation, and 1 3/@ miles from the river-camp by this route.
The lake is a 1little more than half a mile south-westerly
from the main pesk. North-easterly from the lake there are
high bluffs of quartz-diorite and of limestone. By circling
to the south, the crest of the south spur, a short distance
south of the peak, can be reached with little difficulty.

The writer and his assistant climbed from the river-camp to
the little lake in just over two hours. It is possible to
go from-the little lake to the crest of the main ridge near
the best showing in not more than an hour and a half.

Bxamination inm 1940

With two assistants the writer devoted a large part of
the 1940 field season to geclogical mapping and examination
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of mineral deposits on Big Interior Mountain, and on Mount Nine
Peaks, immediately south of it. By far the gresater part of

the effort was devoted to Bilg Interior Mountain. This work
included mapping with a plane-table, for which a system of
triengulation stations was laid out, and additional informe-
tion was recorded in photographs tsken from several camera
stations. Traverses were run on which positions were deter-
mined by pacing and compess bearings, and by rough triangula-
tion. :

Most of the time the Sherwood base-camp cn upper Drink-
water Creek was used as the base. Later, the western parts
of the mountains were attacked from the Bedwell River side,
using the old You mine-camp and the Casino river-camp as bases.
Excluding time spent travelling between the outside and bases,
and time spent at the Sherwood base-camp, 32 days in July,
August and September wers devoted to this work. During this
time there were meny rainy deys and much fog. For plane-table
mapping falr visibility and freedom from actuel rain were re-
gquired. Other work was frequently done in the rain., Climatic
conditions of this kind are usual in this ares,

The rugged and often precipitous slopes of Big Interior
Mountain are hazardous when visibility is poor. Large parts
of the upper slopes were still snow-covered in mid-August.
Talius covers the bed-rock in considerable area on the rim snd
in the cirque. The difficulty of access, rugged nature of
the country and unfavorable climatic conditions, greatly in-
crease the difficulty of examining mineral deposits in this
part of the area. Rust-stained rock exposures cover large
ssctions and some copper mineralization is indicated in a
very large volume of rock. To sample such & volume of mater-
ial would be a large task, and to take the samples out for
assay would be another.

The principal copper-bearing mineral found in these de-
posits is chalcopyrite. The pure mineral contains 34.5 per
cent copper and has a specific gravity from 4.1 to 4.3. If
we take the specific gravity of the aversge rock as about 2.7,
it is apparent thet chalcopyrite must make up about 2 per cent
of the volume of such rock, in order for the rock to contain
1 per cent copper by weight. Chalcopyrite is a rather gonspic-
vous mineral, end is usually seen readilly if present even in
small amounts. Therefors the writer feels that careful observa-
tion will give a fair indication of whether or not chalcopyrite
mineralization approaches commercial grade. The writer took
samples representing eny material which conteined chalcopyrite
including material obviously poor in thet mineral. These
"indicator" semples were designed to support and meke more
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definite careful observations of the chalcopyrite content.
The assays of these samples are glven in the following more
detailed notes.

Erosion is proceeding rapidly, snow lasts more then half
the year, and therefore most material exposed at the surface
shows 1little é&vidence of secondary alteration. <Chalcopyrite,
pyrrhotite and pyrite, found in the cliffs, in pieces of talus
and in other exposures, show little evidence of alteration.

On the other hand malachite, doubtless derived from chalcopyrite,
is found at a number of points; and some pieces of talus, near
the crest of the "South Spur" northerly from "B", consist of
banded material obviously deposited by surface waters, and
contain a good deal of malachite. Tt may be that, from shat-
tered rock where erosion is less rapid, chalcopyrite has been
leached out almost entirely, leaving perhaps a little mala-
chite. Masses of shattered silicate rock, consisting largely
of garnet, found northerly from "B" on the crest of the "South
Spur", and south-easterly from "B" along the contact between
limestone and basalt, contain a little malachite at the sur-
face and might be found to contain sulphides a few feet be-
low the surface

Notes on ocecurrences. of mineralization.

The position of the claims in reletion to the topography
is indicated on (Fig. 1) copied from Map 92 F/5, published by
the Department of Lands in 1932, at a scale of 2 inches to 1
mile, and 100 foot contour interval. The topographic features
are conspicuous and the triangulation station on the summit
of the main peak of Big Interior Mountain consists of a cairn
visible for miles. On the ground the writer found only one
indication of the clalm boundaries, a point witnessing for
one claim post. It is therefore impossible to describe all
the occurrences of mineralization in reletion to The boundaries
of the two properties, much less in relation to the boundaries
of the individusl claims, For this resson the mineral occur-
rences are described in relation te topographic features in-
dicated on (Fig. 1) and shown in Plate I, specific references
are made to letters in (Fig. 4),.a sketch based on Plate IL
Based on the bounderies as given on Map 92 F/5 it can be said
that the occurrences described in the following notes are al-
most entirely within the ground covered by the gight claims
of the Ptarmigen and Big I properties.

Mineralization exposed in the cliffs on the northern side
of the cirque, from "I" to "H", is described first. Reference
is then made to disseminated mineralization in the corner near
"H" and along the western side of the inner cirque. The next
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exposures described are in the draw "G", which may be outside
the ground covered by the two properties. The mineralization
described next is exposed near the south-western margin of the
limestone on the upper slopes of the eastern side of the south
spur. Mineralization exposed on the inner slopes not far be-
low the main peak is then deseribed, followed by reference to
masses of siliicates found in the saddle just north-east of the
main peak, and at the eastern edge of the glacier just north
of the saddle.

Great rusty cliffs, extending for about 2000 feet westerly
and north-westerly, form the northern wall of the cirque. For
gbout 1500 feet, from "I" almost to "H", the cliffs consist of
rather fine-grained quartz-diorite which contains inclusions
of altered rock. At some points slabs of altered andesite or
basalt form a veneer on the face of the cliffs, which are about
at the southern boundary of the largest mass of Quartz-diorite
in the cirque. It appearsd to the writer that the contact dip-
ped toward the south and that the cirque advancing northerly
has not gone far into this mass. The quartz-diorite belongs
to a facies rich in biotite and hornblende end contains grains
of magnetite recognized under the microscope. In the cliffs
this rock contains tiny scattered grains of pyrite, pyrrhotite
and some chalcopyrite. In the inclusions and in the slabs of
altered rock exposed in the cliffs there is more~concentrated
chalcopyrite minersalization. AL some inaccessible points on
these cliffs there are small areas of green stain, probably
malachite. The most noticeable of these is toward the north-
western end, where the face of the cliffs bends from a westerly
to north-westerly courss. '

It seems unlikely that the accessible mineralization in
these cliffs appreocached commercial grade. The amount of
chalcopyrite to be seen is definitely small, and there is
nothing to suggest that primary copper-bearing sulphides have
been leached cut. There is more sulphide mineralization in
and around inclusions and in the slebs on the face of the
¢liffs but this material is present in small units, the lar-
gest seen by the writer might contain a few hundred tons
" which certainly would not average 2 per cent copper. 4 large
sample consisting of chips lkmocked off at intervals in 40
feet was taken along the base of the cliffs, in what appeared
to be a fairly representative section of the mineralized
quartz-diorite. This sample assayed: Gold, nil; silver,
nil; copper, trace.

The talus contains a great volume of rock broken from

the ¢liffs and also contains rock carried down from the rim
above. Particularly toward the north-western corner below
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the ¢liffs, the talus contains high temperature silicates which
may have come from the zone near the main peak where such sili-
cates are found 1n place. Mineralization richer in copper is
also found near the main peak. It seems probable that scattered
plieces of material, much richer in chalecopyrite than is the rock
in the ¢liffs, have contributed to the idea that the talus might
be regarded as low grade ore. The present writer does not be-
lieve that the talus contains enough copper per ton to cover
the costs of extracting it even if the operation were on a large
scale.

The second and smaller mass of quartz-diorite is exposed
on the western side of the north-western corner of the cirque,
north-westerly from "H", sbout due west of the southern bound-
ary of the mass of quartz-diorite mentioned in the preceding
paragraphs. Between the two masses of quartz~-diorite, the rock
consists of fine-grained dark volcanics and possibly some lime-
stone cut by dykes and lsss regular granitic bodies. The '
granitic rocks include guartz-diorite and hornblende-feldspar-~
porphyry. At some points they have absorbed material from
ths older rocks producing dark hybrid types which are diffi-
cult to identify. The older rocks have been materially altered
and frequently consist of fine-grained mottled rocks of in-
determinate character. Some of these rocks have been bleached
and altered hydrothermally. In these rocks there are many
Joints containing quartz with 2 meximum width of 1/2-inch.
Three systems of intersecting joints were observed, individual
joints are separated from the nearest members of the same
series by distances of 1 foot to 4 feet. Some of the joints
contain a 1ittle chalcopyrite. Fine grains of pyrrhotite,
pyrite and chalcopyrite are found in minute irregular frac-
tures particularly in the granitic and hybrid rocks., Small
aggregates of magnetite were observed at some points in the
altered volcanic rocks.

The writer climbed to a point near "H", at about 4200 feet
elevation, near the top of the snow mass on the western side,
and then circling to the north-east climbed the bluffs. At
about 4625 feet elevation dark quartz-diorite containing pyrite,
pyrrhotite and chalcopyrite in minute irregular fractures, was.
sampled across 5 feet from west to east. It assayed: Gold,
trace; silver, 1.0 oz. per ton; copper, trace. The 31-foot
adit is a short distance to the east at about 4525 feet eleva-
tion, on the eastern side of a small creek which cascades
southerly to the head of the snow mass, In froni of the por-
tal a dyke of hornblende~feldspar-porphyry, 10 feet wide,
strikes north 40 degrees east and dips 85 degrees north-
westward. The dyke contains pyrrhotite and chealcopyrite in
minute fractures. North-west of the dyke, above the adit
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and for some distance west of the creek, the rock is bleached
to a light-buff colour. White mica in small flakes appears

to be the principal constituent of the rock. Above the adit
there are patches stained green with malachite. The adit is
driven about north 20 degrees west, in rock that contains some
pyrite. On the western wall, 12 feet from the portal, a sample
was taken, combining two vertical channels cut from the curve
of the roof. to the floor. It assayed: Geold, nil; silver, nil;
copper, trace. Another sample was cut from the face of the
adit. It combined two channels cut from the roof to the top
of the muck, a distance of 4 1/% feet; and assayed; Gold, nil;
silver, nil; copper trace.

Continuing north-easterly and easterly across several
creeks and climbing to about 4800 feet . elevation, little sul-
phide mineralization was seen. Much of the rock traversed
consists of quartz-dicrite and hornblende-feldspar-porphyry.

On the western side of the north-western corner cliffs
of limestone tower above the {loor of the c¢irque. They have
o maximum height of about 700 feet, and extend southerly for
more than 1000 feet from the small mass of quartz-diorite
in the north-western corner to the third mass of quartz-
diorite, which is alsc small, and is exposed in high c¢liffs,.
From the foot of the limestone ¢liffs dark fine-grained wvol-
canic rocks cut by granitic dykes slope steeply te the top
of the talus. The limestone high in the c¢liffs is apparently
cavernous, and from operings toward the top streams pour down
the face of the ¢liffs to the narrow strip of volcanic rock
at the base. The cliffs are dark grey in ceclour and are
banded suggesting bedding-planes of low dip. Fragments in
the talus contain fossils resembling those obtained from
other limestone masses in the area but nowhere else in the
area did the writer see massive limestone of a thickness
comparable with that indicated here. This limestone does not
appear to be mineralized. In part of the narrcw. strip of vol-
canics below the cliffs there are small cavitles from which
nests of sulphides have been dissolved by surface waters. A
humber of hornblende-feldspar-porphyry dykes in this section
contain chalcopyrite and pyrrhotite in tiny fractures.

The cliffs continue southerly or south-easterly tc about
the end of the third mess of quartz-diorite, beyond which a
timbered spur projects east of north into the cirque. At
"E", (Fig. 4), the eastern boundary of the limestone crosses
the c¢rest. ¥From this point & plene of weakness extends west
of south, dipping westward, and at the top of the escarpment,
sbove "H", marks the boundary of the largest of the three
masses of quartz-diorite. This plane projected southerly
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crosses the cirque to a bluff which is the continuation of the
main wall of the cirque. The dbluff, extending upward to the
rim, is of limestone and from it the spur extends easterly.
The southern limit of the spur is the draw "G". From its
head to the bluff the deep steep-walled draw cuts through
limestone. Easterly from the bluff the southern slope of the
spur is covered with unconsolidated material. The spur ap-
pears to be composed chiefly of volcanic rocks.

On the southern side of the draw there are good expos-
ures of fine-grained volcanics and impurs argillaceous rocks,
generally much altered and cut by many grenitic dykes. At
about 4200 feet elevation the rock is mottled by alteration.

A width of 3 feet with ill-defined boundaries is cut by many
joints and is mineralized with pyrrhotite snd chalcopyrite.

A ssmple of this material assayed: Gold, trace; silver, trace;
copper, C.1 per cent. At 4350 feet elevation on the northern
side of the draw & strong shear is exposed striking north 60
degress west and dipping 60 degrees north-eastward. - The
sheared rock across a width of 5 feet 1s sparingly mineralized
with sulphides. To the north above this exposure there is
dyke of guartz-diorite which the shear cuts a little farther
to the west. In the dyke the shear narrows to 10 inches

and contains less mireralization. ‘

Westerly up the draw at about 4525 feet elevation, 250
feet from the point where the shear was found, a fracture
© strikes north-easterly and dips about 80 degrees north-
westward. This is at the bluff of limestone previously
mentioned. From the fracture to the head of the draw the
northern wall is limestone. The elevation of the top of
the bluff is approximately 4850 feet. In the bottom of
the draw a shear strikes about due west and dips 45 degrees
northward., There is a dyke of quartz-diorite immedistely be-
iow the shear, and on the southern side of the draw, below
the dyke, fine-grained volcanics extend for 25 feet west of
the north-easterly striking fracture. Westerly from this
point the south wall of the drew also is of limsstone. In
the volcanic rock on the south side, the fracture contains
a dyke of hornblende-feldspar-porphyry. Close to this dyke,
et creek level, there is an irregulsr mass of pyrrhotite 3
feet wide. It is not exposed north of the creek, is not
- traceable far to the south, and eppears to die out upward.
The pyrrhotite is cut by wveinlets from the thickness of a
pencil line to 1/16-inch. They are spaced 1/2-inch or more
apart and contain chalcopyrite end some quartz. A sample
across the width of 3 feet assayed: Gold, trese; silver,
trace; copper, 0.4 per cent.
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The draw "G" cuts well into the rim of the eirque.
Southerly from the draw the limestone is broken and in-
truded by basalt. From a point a shert distance west of the
head of the draw the contact of the mein limestone mass, with
overlying basalt, follows an irregular course north-westerly
to "B" on the crest of the south spur. The course of the
contact is marked by 2 depression with volcenic rocks to the
south-west and limestone to ths north-east., The depression
was partly filled with snow on August 14th, 1940. The con-
tact roughly follows the limestone beds, strike about north
50 degrees west, dip 50 to 60 degrees south-westward, but
the basalt is intrusive into the limestone at many points.
Cherty and argillaceous beds at the top of the limestene
horizon have been largely destroyed as have some of the up-
per beds of limestone. Much of The limestone is recrystal-
iized, but slong most of the contact there is little other
evidence of metamorphism.

Following the contact north-westerly sulphide mineraliza-
tion was found, at 5300 feet elevation, about halfway between
the head of the draw "G" and the crest at "B". For about 40
feet north-westerly along the contact and 15 to 20 feet south-
westerly rock, which projected through the snow, contains
sulphides in irregular masses from an inch to 20 inches wide.
This rock, largely fine-grained and basic, contains some gar-
net and possibly some fragments of limestone. The masses
containing sulphides consist of chalcopyrite, garnet, some
quartz. and unreplaced rock. DPossibly 20 per cent of the
area consisted of such material., A selected sample of this
sulphide-rich material assayed: Gold, 0.14 oz. per ton;
silver, 3.0 oz. per ton; copper, 1l1.1 per cent. The lime-
stone just north-sast of the contact dips 75 degrees west-
ward, A little malachite stain at the margins of cherty
nodules was the only evidence of mineralization in the lime-
stone.

Between this point and the crest of the south spur occas-
ional exposures of garnel and epidote were found near the con-
tact, but there was little to indicate sulphide mineralization.
On the western slope, about 400 feet west of south from the
crest of the south spur, the writer found some garnet and a
little malachite stain in a small area near the contact. This
was the only copper-bearing mineralization found by the writer
on the western side of the south spur.

The contact of the limestone with basalt to the south
crosses the crest of the south spur at "B", elevation about
5700 feet, and about 1600 feet southerly from the triangula-
tion station on ths top of the main pesk. Northerly along
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the crest the limestone is intruded by basalt and by granitic
dykes. Between 350 and 375 feet along the crest the rock con-
sists largely of garnet and shows a moderate amount of mala-
chite stain. Thence mortherly for another 350 feet the rock
on the crest is basalt which extends for 100 feet or so down
the slope to the west, but on the easterr side of fthe spur
limestone is just below the crest. On the eastern side, a
short distance below the crest and about 700 feet from the
southern margin of the limestone, an adit has been driven

for & feet from the end of a 15-foot rock-cut. Just past
this point the main contact of ths batholith crosses the
crest. From the contact northerly the erest of the spur is
gquartz-diorite, as 1s the main peak about 900 feet to the
north. On the western slope the contact runs westerly for
some distance, but on the eastern slope of the spur; lime-
stone continues a short distance helow the crest for 400

feet northerly. From this point the crest rises steeply to
the top of the main peak, mbout 50C feet farther to the north
and nearly 300 feet higher. The side facing south-sasterly
into the cirque is very steep down to a swmall snow mass 300
to 400 feet below the peak. Immediately above the snow for
100 to 20C feet there are almost vertical c¢liffs, On this
steep surface the contact is exposed extending north-easterly
to the saddle between "C" and "D". The quartz-diorite in the
ridge and in the peak countains fragments of basalt, is cuit by
many open joints, eand is very rusty. The contact is irregular,
its dip could not be determined but it is probably steep. Be-
low the contact limestone, of low to moderate dip north-west-
ward, is cut by dykes and thick irregulaer masses of basalt.
The limestone and the basalt are cut by numerous dykes of
guartz-diorite and hernblende-feldspar-porphyry which strike
north-westerly. Relatloaships clesarly marked elsewhere on
Big Interior Mountain indicate that the hornblende-feldspar--
porphyry is younger than the quartz-diorite.

At several points in a limited section along the contact
of the batholith copper mineralization was seen a good deal
richer than found slsewhere, with the exception of the oc~
currence halfway between the head of the drew "G" and the
crest of the south spur at "B". The section extends from
the cut and adit on the south spur, north-easterly below
the main peak, slmost to the saddle between "C" and "D", or
about a quarter of a mile. Minerallzation was found at sev-~
eral points within e vertical range of less than 150 feet and
not more than 200 feet south-easterly from the contact. Far-
ther to the south~gast snow and talus masked ths bed-rock as
they did in conslderable parts of the area ocutlined. The al-
most vertical cliffs below the peak are inaccessible. The
exemination was therefore limited to the base of the cliffs
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and to the ends where the cliffs merge with the inner slopes
of the south spur snd the saddle between "C" and "D". It was
difficult to examine the base of the ¢liffs as the only foot-
ing available was the sherp top of the snow 2 or 3 feet from
the face of the cliffs. Between the snow and the cliffs an
opening extended down 6 to 10 feet., On the other side of the
sharp top, the hard snow sloped only less steeply. Involun-
tarily the writer travelled by this route to the talus 150
feet below.

The cut at about 5775 feet elevation is a short distance
east of the crest of the south spur. For 15 feet it follows
& fracture westerly and from the end of the cut an adit con-
tinues a further 3 fest westerly. The rock here is basalt,
but white limestone 1s exposed to the east, about 40 feet be-
low the floor of the cut. The fracture strikes north 65 de-
grees west and dips 85 degrees north-sastward, and is at the
northern side of the cut and adit. The rock has been silicified
and sulphides are disseminated through it. Along the frac-
ture for a width of a few inches there is abundant sulphide
mineralization, some garnet replaces the wall-rock and quartz
oceurs with the sulphides. Molybdenite 1s present here in
addition to chaleopyrite and a little pyrrhotite. A sample
was taken at the widest part of the concentratsd mineraliza-
tien, 12 feet from the eastern end of the cut. This sample,

8 inches wide, assayed: Gold, trace; silver, 2.0 oz. per ton;
copper, 8.3 per cent; molybdenite, 3.3 per cent.

In the zone outlined, north-easterly from the cut, most
of the rock sxposed is unmineralized limestone; masses of
basalt, also ummineralized, and wide dykes of gquartz-diorite,
containing little sulphide minerslization, make up most of
the remaining rocks exposed., There are several rusty patches

of garnetized rocks showing areas of malachite stain. Sev-
eral basalt dykes strike esast of north and pinch down north-

erly as they dpproach the batholith. Some of these are
largely replaced by the garnet and show melachite stain.
Cne basalt dyke, followed northerly for about 100 feet, pinches
from 3 feet to 6 inches in width. The narrowed dyke continu-
ing northerly is greatly altered and contains a good deal of
melachite. About a third of the way along the zone a 3-foot
"vein, consisting largely of pgarnet, contains malachite and
some chalcopyrite. It strikes north 10 degrees east and dips
steeply westward. A sample across the width of 3 feet as-
sayed: (old, trace; silver, trace; copper, 1.4 per cent.
Followed northerly the width diminishes to 8 inches, in a
distance of 60 feet or so. At about 5675 feet elevation,
toward the north-eastern end of the zone, a sill-like mass,
20 feet thick, is exposed. It counsists of fragments of
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other rock in a ground-mass of quartz-diorite, strikes north
30 degrees east, and dips b5 degrees north-westward. BEelow
the sill the rock is white limestone and above it there are
small masses of limestone. The contact of the batholith is
about 60 feet to the north-west up the steep slope. From 125
to 150 feet north-easterly from this exposure there is a band
of garnet rock, theunce for about 150 feet a mass of rock 10
feet thick contains a good deal of sulphide mineralization.
This appears to be basalt replaced in part by garnet and
otherwise altered. A sample from what seemed to be a fairly
representative section of %this rock assayed: Gold, tTrace;
silver, trace; copper, 0.6 per cent. UQuartz-diorite im-
mediately above this rock contained very little sulphide
mineralization. From this point to the saddle north-east

of the main peak, a distance estimated at 500 feet, little
bed-rock was exposed.

Limestone 1s exposed on the sastern side of the saddle,
forming the knob "D" and extending easterly along the crest
of the ridge for about three eighths of a mile to "E". From
the saddle the limestone extends northerly for 800 or 900
fest, rising above the eastern edge of the glacier. duartz-
diorite outcrops in the saddle and continues westerly. On
the south-eastern slope, just below the saddle, a consider-
able mass of basalt outcrops. Immediately above, there is
a mass of rock composed almost entirely of bright green
amphibole. No sulphide mineralization was observed here.

At the castern edge of the glacier, north of the saddle,
the limsstone is invaded from below by dykes of quartz-
diorite. Beautifully crystallized garnet, epidote, and
other silicates replace the limestone for a short distance
from the contacts., With these silicates there is a little
magnetite and a small quentity of sulphide minerals.

Ground which includes the north-
DELLA eastern end of Della Lake and the
(NO. 16 FIG. 1) adjoining south-western side of
Drinkwater Creek Valley, is covered
by nine contiguous Crown-granted claims of which the names and
ownership are as follows:

Claim Qwner
Lot 591, "Della" M.C. John David Mcleod
Lot 592, "Bessie" M.C. James Leo Rice
Lot 593, "Kate" M.C. Herbert George Cummings
Lot 594, "Mamie" M.C. Good Hope Mines Limited (NPL).
Lot 595, "Marie" M.C. James Leo Rice ‘
Lot 601, "Della Fraction"

M.C. Good Hope Mines Limited (NPL).
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Lot 802, "Minnie" M.C. John Dawvid MeLeod
Lot 603, "Kendrick" M.C. William Raymond Eancock
Lot 604, "Engvick" M.C. William Raymond Hancock

These claims are reported to have been located by Joe
Drinkwater and Alvin Engvick about 1200. Ths Annual Report,
Minister of Mines, British Columbia, 1917, lists the claims
as Crown-granted that year, the grantee for all was Big
Interior Geold Mines, Limited. Later the c¢laims reverted to
the Crown. The present Crown-grants were issued in the years
1930, 1934, 1935 and 1938,

The principal workings, believed tc be on the Della
were described in the Annueal Report, Minister of Mines, British
Columbia, 1916, and apparently were not new at that time. The
reports mention efforts to save free gold which could be penned
from the vein outcrops. The Annual Report Minister of Mines,
1906, states that en arrastra hed just been completed at the
property in August of that year. It seems probable that the
workings were made at about the time the arrastra was built.
Pictures of the arrastra appeared in the Annual Reports,
Minister of Mines, 1906, 1916. Apparently it was built near
the outlet at the north-eastern eand of Della Lake and was
driven by water from the lake under low head. In 1940 the
writer's assistant found a cirecular pit lined with stones,
doubtless the remains of the arrastra. A light aerial trem-
way, probably built about 1916 in connection with proposed
development of copper mineralization on Big Interior Mountain,
was standing 1n 1940; the upper terminal is not far from the
outlet of Della Lakse. The site of a cabin, near the principal
workings at the Della, is still marked by the side logs.

Della Lake, trending north-easterly, occupies a deep
hanging-valley, which opens to the east into the valley
of Drinkwater Creek. The floor of the hanging-valley ter-
minates abruptly at the top of an escarpment overleoking
Drinkwater Creek. The lake elevation is approximately &,525
feet and is about 1,700 feet higher than the bottom of the
valley of Drinkwater Creek. The lake is more than three
quarters of a mile long and has 1ts greatest width, about a
quarter of a mile, near the south-western end. It narrows
to about 20 yards, less than a quarter of a mile from the
north-eastern end. North-easterly from the narrows it does
not widen greatly. A spur of Big Interior Mountain rises
steeply on the north-western side of the lake, another spur
forms the south-western wall of the hanging-valley. Between
these spurs a stream flows south-easterly from & deep cirque
in the heart of Big Interior Mountain and enters the lake
near the south-western end. A stream from the glacier on
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Mount Nine Peaks enters the lake at the southern corner. Thence
south-easterly a steep spur of Mount Nine Peaks forms the wall
of the valley. From near the narrows in the lake the valley
widens out to the east and south-sast and more moderate slopes
prevail to the top of the precipitous south-western side of
the velley of Drinkwater Creek. Bare rocks are exposed in
most of this section but heather and clumps of trees grow in
depressions and crevices where soil has accumulated. The
principal workings are close fto the south-eastern shore of

the lake immediately south of the narrows. bMost of the

larger trees have been cut near the workings and near the
camp-site, about & guarter of a mile southerly from the north-
eastern end of the leske.

Pella Lake discharges north-easterly in several streams
which pour down the escarpment in a series of spectacular
cascades, known as Della #f2lls. From the falls the water
flows principally in two streams reaching Drinkwater Creek
less than half a mile from the .lake outlet and about 1,700
Peet lower than the lake. These streams join Drinkwater
Creek about © 1/2 miles north-easterly from its mouth, which
is near the western end of Great Central Lake.

The Urinkwater Creek trail crosses to the south-western
side of the creek near the Sherwood base camp. From the cross-
ing a branch-trail to Della Lake follows an irregular course
to the foot of bluffs just south-east of Della Falls. The
trail climbs 1,400 feet up the bluffs by a series of switch-
backs. Wires strung along the trail and occasional over-
hanging branches maske the ascent easier. From the top of
the bluffs the trail follows a moderate grade to the camp-
site within the hanging-valley. The distance by trail from
the crossing to the camp-site is a little more than 1 mile.
In a straight line the horizontal distance is about half a
mile and the difference in elevation is about 1,750 feet,

By using wires, strung along parts of the trail, and occas-
ional overhanging branches as hand holds, it is possible to
back-pack moderate loads up this very steep trail.

The rocks exposed along the trail up the bluffs are
largely fine-grained veoleanies. The north-eastern part of
the fleor of the hanging-valley consists of andesite,
siliceous and tuffaceous sediments and small bodies of
granitie rock. WNearby there are considerable masses of
intrusive basaltic rock belisved to be related to the
volcanics of Lower Mesozoic age. The andesite and sediments
are believed to be among the oldest rocks in the area, con-
siderably older than Permian limestone which outerops near
the summit of Big Interior Mountain, and south of Della
Lake, on the spur of Mount Nine Peaks. The granitic rocks
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are later than the basaltic ones and are related to the
Bedwell River batholith assigned to the Jurassic and, or,
Cretaceous. The main contact of the batholith is exposed

& little more than 1 mile from the workings. It is probable
that the roof of the batholith is considerably nearer the
floor of the valley. Near the workings numerous granitic
dykes and less regular bodies are developed along the breaks,
some of which are strong and others rather indefinite. The
resulting pattern is complex and the rock units are small.
Vein-mineralization, carrying valves in gold, is developed
along several fractures which strike east of north and
generally dip 50 to 70 degrees north-westward. These frac-
tures are found following the contacts, or cutting across
small rock units. They show marked changes in width, and
have been traced for limited lengths only. In view of

the small rock units and the irregular nature of the frac-
tures it is unwise to project these veins beyond thelir known
limits. :

When the writer examined the property in July 1640,
.shafts and pits were full of water and unconsolidated mater-
ial had sloughed into soms of the workings. J. MacDonald and
A, H. Rowan, both of Alberni, have been interested in the
property recently eand in some claims located nearby. They
arranged to have some prospecting done in 1940. This work
was being started when the writer left that part of the aresa
late in August. It is reported that the prospecting was
done principally low on the bluffs on the south-western $1de
of Drinkwater Valley.

The workings and the local geological features includ-
irg veins and fractures are represented on (Fig. 5). Numerous
shallow draws trench the surface which is very hummocky. These
trenches generally follow frectures or contacts between bodies
of granitic and. andesitic rock. For convenience in identificea-
tion verious workings have been marked with letters on (Fig.
5). A shaft marked "A" was sunk in andesite. No evidence of
mineralization is to be seen in the broken rock at the collar
of this shaft. The other workings were apparently made on
fractures which probably contained some vein-mineralization,
although such mineralization may not now be well exposed.

The vein-mineralization, consisting of quartz and sulphide
minerals, occurs with sheared wall-rock in fractures which
range from 1/2-inch to sbout 4 feet wide. Introduced vein-
matter rarely forms more than a smell part of the wilBer sec-
tions. Quartz 16 inches wide, measured normal to the walls,
wes observed at one point. The other exposures ranged from
a fraction of an inch to 7 inches in width. Pyrite, chalco-
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pyrite, galena and sphalerite at some points form importent
percentages of quartz stringers from 3/4-inch to 3 inches
wide. These stringers may occur in wider zones showing evi-
dence of mineralization. Some of the vein-matter is rusty
and decomposed and possibly sulphides have been leached out.
Sampling indicated better valuss in gold where sulphides were
observed than slsewhere.

From the extent of the workings it does not appear that
any substantial quantity of mineralized material had been
mined and teken to the arrastra. Near severasl workings there
are small piles of rock corntaining rusty vein-matter. Two
small piles of vein-matter near the lake shore were apparently
roasted in the hope that the roasted material would be more
amenable to treatment; howsver 1t was not taken down the
lake to the arrastre.

The most westerly workings in which mineralization was
seen counsist of, a pit "B" near the southern ead of a nar-
row bay, stripping between a point 125 feet southerly from
“B" and a shaft “C" 200 fest southerly from "B", and = nar-
row vein exposed from 44 to 58 feet southerly from shaft "C".
These workings and exposures are in a natural trench through
which & small stream flows northerly inte the hay. It seems
probable that the mineralization occurs along one fracture,
striking east of north and dipping 55 to 860 degrees westward,
which for most of the length controls the western wall of the
natural trench. The pit "B" was full of water, and uncon-
solidated material concealed solid rock at the surface, but
material in the dump indicates thet the pit followed vein-
mineralization. Thence southerly to the beginning of the
stripping unconsolidated material covers the bed-rock. Tor
spproximately 85 fset from the beginning of the stripping
to the southern side of the shaft "C", vein-mineralization
is exposed at short intervals. Part of the filling of the
fracture consists of decomposed black dyke-rock. The filling
elso includes sheared wall-rock, more or less silicified,
end lenses or stringers of aguartz, and sulphldes. Sulphides
oceur with the quartz and with the silicified wall-rock. In
a cut 52 feet northerly from shaft "C" the section exposed is
indicated by the following samples:
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Width |Distance from hssay
Inches|hanging-wall Deseription Gold Silver
Inches- oz. per ton|oz. per ton
9 0- 9 Compact silicified
material containing
some pyrite; much
pyrite in width of
1 1/2 inches near
hanging-wall. 0.30 0.1
5 9 - 14 Platy rusty quartz. 0.38 0.2
8 14 - 20 Light altered dyke,
no mineralization,
not sampled. -— ~-
6 20 - 26 3/4 inches at heng-
ing. wall contains
pyrite, rest is
altered dyke rock. 0.14 0.]
17 26 ~ 43 Bleck decomposed
dyke . Nil Wil
The section at the northern side of shaft
"C" is indicated by the following samples:
Width |Distance from Assay
Inches|hanging-wall Description Gold Silver
Inches oz, per tonjoz. per ton
12 0 - 12  |Black dyke, includ-
ing 2 to 3 inches
of quartz with
pyrite and sphaler-
ite. 1.30 0.3
22 12 - 34 Black dyke, includ-
ing mineralized ir-
regular quartsz
stringer. 0.30 0.1

The mineralization in this zone exposed
southerly from shaft "C" consists of irreg-
ular quartz stringers 2 or 3 inches wide.
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A pit marked "D", (Fig. 5), has been made at an isolated
exposure of banded quartz containing altered wall-rock and
some sulphides. The pit was full of water but the quartz was
exposed for a length of 4 or 5 feet at the eastern side of
the pit. It appears to be an irregular mass, striking north
10 degrees east, dipping 50 degrees westward, and about 16 -
inches thick, measured normal to the dip. A sample acress
the full thickness assayed: Gold, 0.36 oz. per ton; silver,
trace.

The most extensive group of workings consists of a trench,
40 feet long, at the north-eastern end of which is a shaft "E",
northerly from which there is a trench which does not expose
bed-rock. The shaft was full of water and the trench was partly
caved but south-westerly from the shaft a falr width of vein-
matter was exposed in the tremnch. About 8 feet scuth-westerly
from the shaft the writer took the following samples, across
veln-matter and altered granitic rock, probably representing
The full width of the fracture.

Width |[Pistance from Assay
Inches|hanging~wall Description Gold Silver
Inches oz. per ton)oz. per ton
5 - 0 -5 Altered rusty wall-
rock. 0.01 Wil
7 B = 12 Quartz crystals in
decomposed rusty
MaSs, 0.10 Nil
15 12 - 27 Rusty horse of
gquartz~diorite. Nit Nil
22 27 - 29 Rusty decomposed
guartz-diorite. 0.15 Hil

The strike of the fracture is about north 30 degrees
east and the dip about 70 degrees north-westward. Across a
small creek, there is & good exposure of fine granular vol-
canic rock in an escarpment about 50 feet south-westerly
from the end of the cut. Neither fracture nor mineraliza-
tion were observed on the projection of the strike in this
direction.

The remaining workings and exposures are found at inter-
vals for about 180 feet soubtherly from shaft "F" along the
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western side of a branch of the creek. The shaft was full of
water and a number of the exposures were under water in the
creekbed. .These exposures consist of irregular branching frac-
tures, containing gouge end at some points quartz. The quartz
is in discontinuous stringers and lenses the widest of which
is 6 inches.

The Sherwood and P.D.4Q.
SHERWOOD (WO. 17 - Fig. 1) properties adjoin, are
P.D.G. (NO. 18 - Fig. 1) served by the same trail,

and both have been under
development by Ploneer Gold Mines of B.C., Limited. The gen-
eral information in this report is applicable to both prop-
erties. The report describes the work done on each property
separately; but so far the two properties have besen developed
by one staff, essentially as a unit.

The properties include some 51 claims, 321 in the Sherwood
and 20 in the P.D.d. Nine of the claims were staked as frac-
tions and it is understood that overlapping reduces the area
of the others. Of the claims 8 were recorded in 1938, 12 in
1939, and 31 ':'Ln-iQé’eO; 29 are recorded in the name of Pioneer
Gold Mines of B. C. Limited, and the company 1s understood to
have agreements or options to purchase the other claims. Some
of the agreements provide that the vendor or vendors shall re-
tain an interest in claims. Most of the ground covered is on
the north-eastern side of the vallsy of Drinkwater Cresk near
Love Lake, but the Sherwood ground crosses the valley, north-
- westerly from Della Falls, and extends for some distance up
the north-western side. The P.D.4. ground adjoins the Sher-
wood to the east and south-east. ‘

~ W. J. Sherwood is reported to have discovered the Sherwood
Vein, a mineralized shear-zone in July 1939, and is or has
beer interested in meny of the claims. The P. D. Q. ground
consists of claims recorded in 1940, staked originaily in the
nemes of W. R, Ross, D. E. Lethbridge and Pioneer Gold Mines
of B. C., Limited,.

Supplies are brought up Great Central Lake, and to the
end of the logging railway on Drinkwater Creek, on steamers
and rolling stock operated by the logging company, Messrs.
Bloedel, Stewart and Welch. From the railway to the prop-
erty, about & 1/2 miles by trail, supplies are teken on pack-
horses. '

An examination of surface exposures and a few cuts on

the Sherwood Vein was made in Novembér 1839 for Pioneer Gold
Mines of B. C,, Limited. It was impossible to begin to do
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more than preliminary work that year because of heavy snow.

In 1940 a start was made as soon as snow conditions permitted.
A warehouse was built at the. railway, and necessary work was
done on the Drinkwater Creek trail as far as the site of a
hase~-camp, at approximately 1800 feet elevation, 4 1/2 miles
by trail from the end of the logging-railway. The base-camp,
built of logs. is on the north-gastern side abcout where the
main trail cerosses Drinkwater Creek, and is less than 100
yards from a log cabin built years ago and used in connection
with work on the Della and Big I properties,.

A branch-trail was bullt on the steep north-eastern side
of Drinkwater valley just north-west of the creek draining Love
Lake. It leaves the main trail about s quarter of a mile south-
easterly from the base-camp, and climbs by a series of switch-
hacks, which in the first mile are built on a ridge between
Love Lake Creek and & parallel creek 500 to 700 feet to the
north-~west. In about 2 miles the trail climbs spproximately
2,400 feet to the mine-camp, at 4,200 feet elevation. By
late in June trail construction had gone far enough to per-~
mit teking supplies on pack-horses from the railway to the
mine~camp.

From this camp, consisting of tents, most of the work
on the Sherwood Vein and on the Wo. 1 and Neo. 2 veins of the
P. D. 4. property has bsen done. Underground work on the
Sherwood Vein was carrled on vigorously and threse levels were
driven. During the summer a second temporary camp was buil%
for use in driving Wo. 7, the lowest level. When work was
suspended for the winter in Uecember, it is reported that
work on the three levels (No. 1, No. 3 and No. 7) smounted
to 1707 linesl feet, all driven by hand. The No. 1 end No.
2 veins on the P. D, 4. property, discovered during the
season, were prospected by numerous surface workings.

Love Lake, at about 4,150 feet elevation, occuples a
cirque, walled on the north by the main ridge of Mount Septimus
and on the east and west by spurs which extend southerly from
the main ridge. In this report the spur west of the lake will
be called "Sherwood Spur", and the spur on the sastern side
will be called "P. D. Q. Spur". The cirque opens to the south
on a small area of low relief between the lake and ths top of
very steep slopes which extend down almost to the floor of
the valley of Drinlkwater Creek. The upper mine-camp is about
at the outer side of the section of low relief, less than a
quarter of a mile south-westerly from the south-western cor-
ner of Love Lake.

In the north-eastern part of the map-area (Fig. 1) a
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strong fault, marked by deep valleys or draws trenched along
it, strikes about north 60 degrees west. This fault extends
from Bedwell Lake south-easterly to 2 pass at the head of =
creek flowing into the lake. On the other side of the pass
the fault is marked by the valley of Drinkwater Creek for
about 1 1/2 miles to a point where the creek-valley turns
almost due south. The fault continues south-easterly and

is marked by a draw on the western side of "Sherwood Spur",
and by a shallower draw extending down to Love Lake on the
gastern side of the spur. These drews cut deeply into the
spur leaving a knob at the end which will be called "Sherwood
Knob". The fault continues south-easterly across the lake
and is as well-marked on the "P. D. Q. Spur”, likewise leav-
ing a kncb at the end of that spur. This spur forms the
western side of a basin in which there are several lakes
drained by a creek which joins Drinkwater Creek down-stream
from the creek draining Love Leke.

The slopes toward Drinkwater Creek from the two spurs
and from the edge of the area of low relief between them, are
very steep. The curving western and south-western sides of
the “Sherwood Knob" consist of & series of steep bluffs con-
nected by short sections which slope less steeply. The creek
draining Love Lake and the creek to the south-east have very
steep gradients and discharge substantial volumes of water.
There is a good growth of coniferous trees at the hottom of
the valley and up the steep slopes, the trees become shorter
as the higher elevetions are rsached.

To the south-west of the faulft south-westerly the ground
included in the properties is mapped as "Palasozoic and Meso-
zoic complex™. It includes fine-grained volcanic and sedi-
mentary rocks believed to be of Palasozoic age, older than
Permian limestone which is found at the north-eastern side
of the fault on "Sherwood Spur" and at several other points
north-east of the fault. The complex alsec includes a good
deal of dark, generally fine-grained rock, in intrusive
relationship. This rock is believed to be related to bhasaltic
and andesitic volcanics younger then the limestone. The com-
plex also includes many dykes and less repular masses of
quartz-diorite and related rocks, associated with the Bedwell
River batholith. At the nearest point the eastern contact of
the batholith is about 2 miles from the top of "Sherwood Knob".
Dykes of quartz-diorite, reslated to the batholith, are found
along the course of the fault, in the complex to the south-
west, and in the upper slepes of Mount Septimus, north-easterly
from the fault, where they contrast conspicuously with the
thick series of dark volcanic rocks extending upward to the
jagged summits.
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The relationships of the rocks in the complex are in-
volved, a large part of the rock consists of intrusives, re-
lated to the volcanics and related to the batholith, in
irregular masses which in general are small. Hybrid types
resulting from absorption of older rocks by the granitic
rocks are often difficult to identify. There is also evi-
dence that some of the rocks have been modified by granitiza-
tion, perticularly in the section from the summit of "Sherwood
Knob" teo the area of lower relief south-westerly from Love
Lake. In the same section there are many open fractures from
a few inches to two feet wide. Pileces of rock dropped into
some of the wider fractures could be heard hitting the walls
at distances estimated at b0 or 60 feet below the surface.

The topography is so cugged, and the relationship of the
various elements in the rock-complex is involved. The writer
had the benefit of company plans showing the No. 1 and No. 3
levels on the Sherwood property. (Fig. 6), based on the
company plen, shows the three Sherwood levels when work was
suspended in December 1940. Some granitic rock cut by the
workings and the traces of the vein as far as the faces, at
August 20th, 1940, are indicated on (Fig. 6). The posi-
tions of samples taken by the writer are also iandicated.

Information concerning the two properties was made
availeble freely by the company officials. The writer and
his assistants were boarded at the Sherwood camps and sup-
plies and eguipment were brought from the railway on the
company pack-train. These accommecdations assisted greatly
in the exemination of the two properties and in work done
in the part of the map-area tributary to Drinkwater Creek.
The writer wishes to record his gratitude to E. H. Lovitt,
exploration engineer for Pioneer Gold Mines of B. C. Limited,
and to R. P. Mason in charge at the properties, for the cour-
tesies and assistance received.

Sherwood Vein

This wvein consists of mineralization in a shear-zone.

It outerops in a canyon, which runs south-westerly down the
precipitous end of "Sherwood Spur", and opens into Drinkwater
valley at the Top of a large talus fan. ¥From the head of the
canyon, half a mile westerly from the south-western corner of
Love Lake, & shallow draw extends easterly, marking the nor-
thern side of the area of low relief, previously mentioned,
Cuts, at 4,440 feet slevation, at the western end of the draw
just above the portal of No. 1 level, expose the shear-zones.
Other cuts, widely separated in 1,200 feet easterly from the
portal, expose slips which may be the walls of the shear-zone.
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The cubts go down as much as 10 feet without reaching definite
vein-filling. They contain boulders and finer material some
of which is decomposed.

The rock exposed near the draw and up the steep slope to
the top of "Sherwood Knob" is cut by meny open fractures,
some of which strike from due west to north 30 degrees west
and dip steeply generally northward or north-esastward. Other
fractures strike north-easterly and dip steeply north-westward
or south-eastward. Beveral scarps on the surface have the
same general strike and granitic rock is found at some polints
along them. Many dykes are indicated along the canyon.

From No. 1 level to well below No. 3 level the outcrops
of the shear-~zone are in the bottom of the canyon, much of
which cannot be reachéd safely. The portal of No. 1 level
is reached by a shelf cut along the side of the canyon. On
No. 3 end No. 7 levels it was necessary to drive underground
workings to crosscut the shear-zone below the steep floor of
the canyon. The two levels start from points at the edge
and are driven northerly to north-easterly to the shear-zone.
In both, before the shear~zone was reached, it was found con-
venient to break through inte the canyon to improve wventila-
tion and reduce tramming of waste.

The shear-zone strikes north of east and dips a little
less than 70 degrees northward as indicated by the underground
workings. The width, from 3 or 4 to at least 6 feet, is
rather indefinite, because branch-shears run off into the
walls and the walls and the filling of the shear are greatly
altered. In the outer part of No. 1 level.the vein strikes
about north 70 degrees east, it begins to curve to the right
about 240 feet from the portal, and in the inner end of the
working strikes about north 85 degrees east. About 280 feet
from the portal vein-mineralizetion in the shear is offset a
few feet to the south, on the north-eastern side of a north-
westerly striking cross-back.

Mineralization in the shear is in lenses or wveins from a
few inches to about 2 1/2 feet wide. Frequently two or more
veins or lenses ocsur within the width of the shear-zone and
are separated by wall-rock from a few inches to two or three
feet wide, or by clay gouge & few inches thick. Narrow veins
branch into the wells of the workings. The shear-zone cuts
volcanic and granitic rocks and at some points follows along
a contect. Some of the branch-shears, or branch-fractures
containing mineralization, follow contacts.’

Almost all the material in the shear-zone, exposed when
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Tatterhorns Peak.

Plate IV B,

S5lide in which Sherwood wein outerops.

Plate IV A,



the writer examined the property, is greatly altered. The
width of the zone, open fracturing, and the precipitous sur-
face have favoured deep oxidation. Primery vein-mineralization
inciudes quartz and sulphides. Mdost of this msterial has been
reduced to a rusty, crumbly, and often porous, state. Some
narrow harder sections contain recognizable sulphides and on
No. 1 and No. 3 levels, toward the faces indicated on (Fig. 6),
more sulphide mineralization is recognizable. However, esven
here the alteration has gone far, and the primary sulphides
have been destroyed in part. Sampling by the wrlter indicates
that clay gouge and horses of wall-rock separating lenses or
veins of mineralization are essentially barrern, and that where
sulphide minerals are found values in gold and silver are
usually attractive. There is a wide range in assays from
samples of rusty decomposed vein-matter.

Sulphides recognized in hand specimens included sphal-
erite, galena, chalcopyrite and covellite. Pyrrhotite and
marcasite replacing it were recognized under the microscope.
Selected samples of sulphide mineralization assayed several
ounces of gold per ton, Several sections containing sulphides
were polished for microscopic study. With the exception of
pyrite, the sulphides in the sections are greatly altered.
the margins of the grains are destroyed, and the primary
minerals are partly, or almost completely, replaced by covel-
lite, malachite, anglesite and possibly by other secondary
minerals. PFor this reason the primary relationships ares not
clearly indicated. The range of the ratio of silver assays
to gold assays is wide, probably in part because of secondary
alteration; but it is probable that silver values are in part
associated with galena and that galena end other sulphides
are distributed irregularly in the primary mineralization.

No. 1 level is a drift driven 376 feet easterly from a
point at 4,402 feet elevation, mbout at the top of the canyon.
In about 40 feet easterly from the portal the surface risss
to 4,440 feet elevation. Thence easterly the surface rises

- gradually. Over the inner end of the working the surface is
about 100 feet higher then the floor of the adit. Work on
this level was stopped before the writer visited the property.
Much of the working is timbered and lagged, and for that
reason could not be examined. Extensive alteration at some
points makes identification of the wall-rock difficult.

Over an average width of 39 inches company sampling in-
dicated commercial valuss in the first 185 feet of this
working. Beyond that point valuss and widths indicated were
markedly less. The company samples were spaced closely and
were cut before the roof was lagged.
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The greatest width of vein-mineralization exposed is at
the portal, immedistely to the west below the portal the veln

is split.

The writer took samples in the outer part of the

working in seven places, where the roof was not lagged, be-
tween 92 feet and 155 feet from the portal set.
these points the sampling was done .-ln twe or three sections
because of a difference in character of the material sampled
or because of differences in the slope of .the surfaces sam-
The positions from which samples were taken are indi-

pled.

cated on (Fig. 8).

At most of

Data from this sampling are shown in the

fellowing table, widths given are horizontal, where the sur-
face sampled was inclined the equivalent horizontal width is

used.
No. 1 Level
Assay
Semple| Width | Distance from Deserintion Gold Silver
No. Inches| hanging-wall TP Oz . 0Z.
Inches per ton|per ton
1 26 0 - 26 S5o0ft vein-matter 0.%0 1.1
24 0~ 24 Decomposed vein-
matter 1.50 3.0
2 9 24 - 33 Hard siliceous sec-
tion 0.56 6.3
10 33 - 43 Soft rusty material| 0.28 0.9
10 0 - 10 Rusty rather hard ‘
vein-matter 1.30 1.9
3
18 10 - 28 Decomposed vein- ‘
matter 1.10 5.5
10 0 - 10 Quartz and 2 inches
of gouge G.0z Trace
4
18 10 - 28 Quartz with sul-
phides 2.38 13.5
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No. 1 Level {Cont'd)

Assay
Sample| Width | Dlstance from ) . Gold Silver
No. |Inches|hanging-wall |  Description 0z, oz.
Inches ‘ per ton|per ton
11 0~ 1l Decomposed vein-
matter, quartz and
some sulphides 9.58 0.2
5
8 11 - 1% Rusty vein-matter,
quartz and some suli-
phides 1.C0 1.0
9 0~-9 6 inches soft vein-
metter plus 3 inch-
es gouge Trace 1.6
6 11 9 - 20 Soft rusty vein-
matter, largely
guartz 9.186 Nil
2 20 - 22 Grey gouge at foot-
wall 0.c2 il
7 9 0-9 Soft vein-matter 0.24 | 0.5

The maximum width sampled is 43 inches. Widths of vein-
mineralizaetion from 12 to 26 inches are to be seen in most
places where the roof is fully exposed. There is also nar-
rower mineralization some distance to the foot-wall. It will
be seen that thers is a wide range in assays. Samples would
nesd to be much more cleosely spaced throughout the length of
the mineralized shoot in order to delimit ore and obtaln de-
pendable average values. Beyond this section vein-minerasliza-
tion to be seen is narrower and is not continuous. In the
inner end of the working the mineralization is less altered
but it is limited to short lenticular masses 4 or 5 inches
?ide. ?ome further geological details are indicated on

Fig. 6).

No. 3 level, portal elevation 4,190 feet, reached the
vein efter crosscubting for 235 fest in the foot-wall in vol-
canic rock. The vein was then followed westerly by a drift
which in about 20 feet bresks into the canyon, and easterly
wnere the face of the drift was about 200 feet from the center
line of the crosscut when the writer last examined the working.
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It is reported that when work was suspended in December the
total length of drift on this level was 449 feet. Company
" sampling is understood to have indicated a section regarded
as commercial for a length of 100 feet, in the outer part of
the drift. Widths were less but average values were greater
than those obtained on No. 1 level. Beyond-this section it
is understood that vein-mineralization is less continuous.
The writer took samples at 10 foot intervals in 80 feet
of the outer part of the drift. The positions from which
samples wers taken are indicated on (Fig. 6), and the data
are shown in the following table.

Assay

Sample|Width | Distance from D  oti Gold Silver
No. Inches| hanging~wall eseription oz. 0%,

Inches per ton|per ton

8 14 0 - 14 Mostly soft vein-
matter, includes 3-
inch hard rib 0.60 2.1

9 9 0 -9 7 inches quartz and
2 inches gouge at
foot-wall 4,00 5.0

10 11 0 - 11 Soft rusty vein-
matter end 1 1/2
inches gouge at _
foot-wall ' 1.10 2.3

11 15 0 - 15 Rusty decomposed
vein-matter, 1 1/2
inches gouge at
foot-wall 0.28 1.3

0-9 inches porous
black vein-matter
9-15 inches rusty
12 21 0 - 21 vein-matter .1 G.02 Trace

: 15-21 inches
gouge at foot-
wall
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¥o.

3 Level (Cont'd)

Sample
No.

Width
Inches

Distance from

hanging-wall
Inches

Deseription

Assay

Gold
oz.
per ton

Silver
oz.
per ton

13

14

15

16

17

17

21

19

12

21

24

0 - 17

34

21

19

12
12 - 33

24

Decomposed mineral-
ized vein-metter

A little quartez,
chiefly crushed wallk
rock and gouge

Rusty decomposed
velin-matter, ground
is crushed for 3
feet to foot-wall of
sample

Rusty decomposed
vein-matter, ground
is crushed for 22
inches to foot-wall
of sample

Soft vein-matter
Crushed wall-rock

Full width of vein-
matter, from face
August 20, 1940.
This semple also as-
sayed: copper, 0.1
per cent, lead 3.9
per cent.

0.50

Trace

1.46

0.32

0.30

Trace

3.40

1.1

Nil

3.6

3.6
0.3

1.6

4.0

Beyond the section sampled the drift is in altered quartz-
diorite, the mineralization is broken and shows a tendency to
Values in gold occur where well-mineralized vein-matter
is found, as indicated by Sample 17, taken from the face on
August 19th.

split.

No, 7 level, portal elevation 3,698 feet, nad not reached

the vein when the writer left the property.

It is understood

that when work was suspended in December drifting easterly had
not encountered mineralization carrying substantial values.
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P. D. @. Veins

In mid-August 1940 two veins, referred to as "No. 1" and
"Wo. 2", discovered that summer, were being prospected by sur-
face workings. Distances given in the following notes are es-
timated from pacing, and slevations are from corrected baro-
meter readings.

No. 1 vein had been traced west of south across "P. D. Q.
Spur", from a point at 4,400 fest elevation on the eastern
side. Cuts, generally closely spaced, followed the vein =l-
most to the summit at about 4,750 feet elevation, 700 feet on
the southerly course. For about 600 feet southerly from the
summit cuts were spaced at intervals of 120 to 150 feet. Con-
tinuing southerly the cuts were widely spaced and some, in
deep overburden, 4did not reach bed-rock. Farther southerly
cuts were being made following a vein-filled freacture in a
small draw which runs down the very steep slope of the south-
ern end of the spur. The lowsst cut was at about 3,975 feet
elevation. At that time it could not be said definitely that
the vein exposed in the more southerly cuts is the one exposed
on the easiern side of the spur. The distance between the
first exposure on the eastern side and the lowest cut in the
draw was roughly 2,300 feet.

The vein or veins strike about north 20 degrees east
and dip 70 to 85 degrees westward. On the eastern side and
on the swmmit the rock is basalt, probably an intrusive re-
lated to Mesozoic volcanics. Across the rounded top of the
spur the vein, 4 to 8 inches wide, is exposed in a shallow:
depression. Toward the- southern end of the depression a
small mass of quartz-diorite is expossd extending south-
casterly. Thence southerly the country rock is & fine-
grained to andesitic volcaniec, but the fracture-walls are
usually of quartz~diorite, and it seems probable that the
vein-fracture or fractures follow earlier fracturing along
which quartz-diorite had been. intruded. Much of this slope
is heavily drift-covered and rock exposures are infrequent.
The lower cuts on this slope indicate vein widths from 12 to
20 inches,

. The most encouraging results are reported tc have been
obtained from a section about 300 feet long on ths eastern
slope between 4,600 and 4,725 feet elevation, where the vein
6 to 18 inches wide hed been exposed in cuts spaced at inter-
vals of 6 to 20 feet. Toward the upper end of this section
the writer took a sample across the width of the fracture.
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In succession from the hanging-wall it ineluded: rusty stresak,
1 inch wide; honsy-combed quartz with yellow-green stain, 8
inches wide: and rusty altered wall-rock, 9 inches wide, ex-
tending to the foot-~wall. The sample from this 18 inch width
"assayed: Gold, 1.84 oz. per ton; silver, 2.6 oz. per ton.

In general the vein-fracture is from 4 to 20 inches wide
and contains about helf vein-mineralization and half altered
wall-rock. In the exposures most of the meterial 1s oxidized
and rusty. Introduced gangue consists of quartz and some car-
bonate. Pyrite, chalcopyrite, sphalerite, and gealena, were
seen irregularly distributed; and a greenish yellow stain sug-
gested the alteration of an arsenic-or perhaps an antimony-
bearing sulphide,

No. 2 Vein
Trending east of south on the eastern side of "P. D. Q.
Spur”, an escarpment forms the western wall of a draw which
opens into a basin., This escarpment may mark a branch of
the large fault described in the general part of this report.
At about 4,150 feet elevation, just east of the escarpment,
Wo. 2 veln was exposed in a surface-cut. The most northerly
exposure of the No. 1 vein was about 1,000 feet northerly
from this point. No. 2 vein strikes north 20 to 30 degrees
east and dips 6C to 70 degrees north-westward. It had been
traced about 325 feet north-sasterly across part of the
basin, with little change of elevation. Cuts at intervals
in this distance incompletely exposed the vein, 8 inches
to 2 feet wide. The vein-filling consists of rusty quarts
and altered wall-rock with more or less sulphide mineraliza-
tion. A feir amount of galena was to be seen at some points.

The best exposure was in a stripping from 150 %o 170
feet north-easterly from the cut near the escarpment. Here
vein-filling consists largely of quartz with sulphide mineraliza-
tion concentrated in 2 or 3 inches at both walls. A seample
teken toward the south-western end of the stripping, across 15
inches, the full width of the wvein, assayed: Gold, 0.94 o:z.
per ton; silver, 4.2 oz. per ton; lead 1.4 per cent. A sample
taken 5 feet north-easterly, at the footwsll-side, across &
inches, containing sulphides notably galena, assayed: Gold,
2.32 oz. per ton; silver, 6.2 oz. per ton; lead 8.4 per cent.
Selected material containing sulphides and showing a yellow-
green stain assayed: @Gold, 0.26 oz. per ton; silver, 5.0 osz.
per ton; lead 7.6 per cent. A section representing this
selected material was studied under the microscope. It was
very much altered. Pyrrhotite, pyrite, chalcopyrite, sphal-
erite, and galena, were recoghized; small islands of another
mineral in the galena may be grey copper.
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