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ANNUAL REPORT OF THE MINISTER OF
MINES AND PETROLEUM RESOURCES, 1965

Introduction

A report of the Minister of Mines of the Province of British Columbia has been
published each year from 1874 to 1959. Beginning in 1960, it is the Report of the
Minister of Mines and Petroleum Resources.

The Annual Report records the salient facts in the progress of the mineral
industry, also much detail about individual operations, including those undertaken
in the search for, exploration of, and development of mineral deposits, as well as
the actual winning of material from mineral deposits.

The Annual Report of the Minister of Mines and Petroleum Resources now
contains introductory sections dealing with Statistics and Departmental Work, fol-
lowed by sections dealing with Lode Metals; Placer; Structural Materials and
Industrial Minerals; Petroleum and Natural Gas; Inspection of Lode Mines, Placer
Mines, and Quarries; Coal; and Inspection of Electrical Equipment and Installa-
tions. A tabular index to lode-metal properties, in geographic groupings, precedes
the general index.

An introductory review of the mineral industry and notes at the first of several
of the main sections deal generally with the industry or its principal subdivisions.
Notes in the various sections deal briefly with exploration or production operations
during the year or describe a property in more complete detail, outlining the history
of past work and the geological setting as well as describing the workings and the
mineral deposits exposed in them. Some notes deal with areas rather than with a
single property.

The work of the branches of the Department is outlined briefly in the section
on Departmental Work. This section is followed by notes dealing briefly with the
work of other British Columbia or Federal Government services of particular interest
to the mineral industry of British Columbia. Information concerning mine safety
and some of the activities of the Inspection Branch of the Department of Mines and
Petroleum Resources is contained in the section on Inspection of Lode Mines, Placer
Mines, and Quarries, and early in the section on Coal, and in the section dealing
with Inspection of Electrical Equipment and Installations at Mines, Quarries, and
Well Drilling Rigs.

The section on Statistics begins with an outline of current and past practice in
arriving at quantities and calculating the value of the various products.



Review of the Mineral Industry *

The 1965 value of mineral production in British Columbia amounted to more
than $280 million, bringing the accumulated value at the end of 1965 to well over
$5.5 billion.

The 1965 total value is the greatest to date, as are the values for industrial
minerals, structural materials, and fuels. The grand total gained $13,278,334 over
1964, the previous record year. The value of metals was $4 million less than in
1964. Industrial minerals gained $3.4 million, structural materials gained $5.9
million, and fuels gained $8 million. Compared with 1964 the grand total gained 5
per cent, industrial minerals gained 20.3 per cent, structural materials 22.3 per
cent, and fuels 18.7 per cent, and metals lost 2.4 per cent. Metals valued at
$176,869,306 made up 63.1 per cent, industrial minerals 7.3 per cent, structural
materials 11.5 per cent, and fuels 18.1 per cent of the 1965 total value.

Molybdenum, valued at $12,405,344, achieved the status of a major metal.
Iron concentrates exported and iron calcine used in making pig iron increased in
value by $836,667. Decreases are indicated for other metals except tin and indium.
Interruption of production by disputes between labour and management at two
mines, with losses of production because of the exigencies of mining, caused a
decrease of nearly 30 per cent in the quantity of copper produced. However, the
increased price for copper kept the reduction to about 15 per cent of the 1964 value.
Less lead and zinc were produced than in 1964. The greater price for lead more
than offset the reduction in quantity, so that the value for that metal was more than
in 1964. However, greater loss in zinc quantity and lesser increase in price resulted
in a reduction of almost $10 million in the value of zinc. The 1965 annual report
of the Consolidated Mining and Smelting company makes it clear that the output of
refined lead and zinc at the company’s Trail smelter was at a new record level, and
that ore from Pine Point in the Northwest Territories supplied some 115,800 tons
of lead plus zinc out of the record 399,566 tons produced by the company in 1965,
whereas the Sullivan mine, which had supplied 238,260 tons out of 350,383 tons
in 1964, supplied only 191,800 tons in 1965.

Most items in the industrial-minerals and structural-materials groups gained
over 1964. Asbestos, sand and gravel, and cement gained from $2.7 million to
$1.1 million each.

The fuels-group gain of $8 million over the 1964 value brings the group total
close to $51 million. Natural gas gained about 19 per cent and oil 22 per cent.
Smaller gains were made by coal and by the liquid by-products of natural gas. The
fuel products of the petroleum and natural-gas wells are valued at $44,101,662, or
15.6 per cent of the 1965 grand total value.

The contributions of the oil and gas industry include a further $1,724,504 for
by-product sulphur recovered from sour natural gas; similarly, the contribution of
lode-mining includes $2,704,113 for sulphur from roasting sulphide ores and the
sulphur content of pyrite sold.

The premium on United States funds in Canada was slightly less in 1965 than
in 1964. Consequently the Canadian prices for gold and silver in 1965 were slightly
less than in 1964, the United States prices having remained constant.

The prices for copper, lead, and zinc were significantly higher in 1965 than in
1964, reflecting higher average prices for those metals in the United States and
other markets. The prices for lead and zinc varied little during the year, but the
price for copper increased from an average of 35.840 cents a pound in January to
41.471 cents a pound in December. The average for 1965 was 38.377 cents, com-
pared with 33.412 cents for 1964.

¢ By Hartley Sargent, Chief of the Mineralogical Branch.
A 10



REVIEW OF THE MINERAL IMDUSTRY, 1965 All

Compared with 1964, custom shipments from British Columbia mines to the
Traif smelter included increased quantities of siliceous ore and of lead concentrates
and a decreased quantity of zinc concentrates.

Exports of lead concentrates to the United States decreased by 30 per cent and
exports of zinc concentrates increased by S per cent.

Exports of copper concentrates to the United States decreased by two-thirds
and exports to Japan decreased by a fifth. Copper matte exported from the Trail
smelter to Tacoma increased moderately. Exports of nickel-copper concentrates to
Tapan decreased slightly, and exports of iron concentrates to Japan increased slightly.
The decreases in copper-concentrate exports reflect the temporary reductions in
copper-mining referred to earlier.

Part of the increase in iron production was of pelletized calcine smelted to pig
iron at Kimberley., The 1965 increase there reflects the first full year of production
of the increased integrated facilitics using iron sulphide to provide sulphur for sul-
phuric acid and sintered pelietized iron calcine to fecd the iron smelter, the end
products being ammontum-phosphate fertilizer and pig iron. These facilities in-
creased the recovery of sulphur from 44,940 tons in 1963 to 87,473 tons in 1965,
and of pig iron from 37,678 tons in 1963 to 102,377 tons in 1965.

In 1965, preparations were being made to carry the integrated processing
further by building near the iron smelter at Kimberley a plant to use an oxygen
converter to refine molten pig iron to steel. Production of stecl ingot is to begin in
1966, and will be the first commercial production of steel in British Columbia from
British Columbia ore.

Molybdenum was produced for the first time in large quantity in 1965. In
addition to the continued smaller by-product production by Bethlehem Copper
Corporation, two new ntines, the Boss Mountain Division of Brynnor Mines Lim-
ited and Endako Mines Ltd., are substantial operations that began producing in
1965 and raised British Columbia to the position of an important supplier of molyb-
denum. It is recovered as a high-grade concentrate of the mineral molybdenite.
Endako roasted part of its concentrate, converting it to molybdenum trioxide.
British Columbia molybdenum was shipped to destinations in Canada, the United
States, Japan, the United Kingdom, and four other countries in Europe.

Red Mountain Mines Limited was preparing its property at Rossland for
molybdenum production in 1966, and British Columbia Molybdenum Ltd. worked
toward bringing its molybdenum property at Alice Arm into production in 1967,

Minoca Mines Ltd. had the Yreka property on Quatsino Sound ready for
copper production by the end of 1965. Preparation for a further increase in
throughput of the Bethlehem mine was well advanced, with the expectation of
reaching 10,000 tons of ore per day by mid-1966. Preparation for underground
min‘ng at Craigmont was interrupted by a strike.

At the mine of Wesfrob Mines Limited, at Tasu Sound on Moresby Island, a
great deal was done to prepare for production of iron concentrates and copper
concentrates, now scheduled to begin early in 1967.

The long campaign to prepare the Granduc mine, northwest of Stewart, for
production suffered a serious setback when an avalanche demolished much of the
camp and killed 26 men near the Leduc glacier in February. Thereafter, most of
the effort was expended at the Tide Lake end of the operation, from which the
11.6-mile adit is being driven. Providing road access to Tide Lake and providing
the necessary facilities there were large undertakings in themselves. The tunnel
was driven just over a mile from the portal near Tide Lake.

Granisle Copper Limited made substantial progress toward bringing its copper
mine on McDonald Island in Babine Lake into production, that is to begin in the
latter part of 1966.
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Preparation to bring the Lynx-Paramount property on Vancouver Island into
production was cont'nued by Western Mines Limited.

Search for and exploration of mineral deposits continue at a very high level.
There has probably never been as much exploratory drilling in British Columbia as
was done in 1965. Exploration was widespread; many properties were being
explored in the large area between Alice Arm and Stewart at the south and Cassiar
and Atlin at the north. The very large area in central British Columbia being
explored for copper, molybdenum, and locally for silver-lead-zinc and mercury was
extended eastward to Quesnel Lake to include an interesting copper discovery
at Bootjack Lake. There was much exploration in the Merritt-Highland Valley-
Lytton-Kamloops area, and great interest developed in the Brenda Lake area north-
west of Summerland. Although most exploration was directed toward copper and
molybdenum, work on silver-lead-zinc prospects was done in many parts of the
Province.

The statistics re mineral claims serve as measures of the extent of lode-metal
exploration activity. In 1965, 41,882 mineral claims were recorded and 43,013
certificates of work were issued, compared with 29,244 claims recorded and 32,047
certificates of work in 1964. Reports on geophysical, geological, and geochemical
work were accepted for assessment credit to the number 118, compared with 49
such reports in 1964.

The petroleum and natural-gas industry in 1965 established new records in
production, and did a very large amount of drilling. A new phase in exploration is
indicated by the fact that Shell Oil company decided to prepare for offshore explora-
tory drilling along the west coast of Vancouver Island and in the Queen Charlotte
Sound-Hecate Strait area, and contracted for the construction of a $9,000,000 drill-
ing platform, now being built by a shipyard in Victoria.

Total drilling in 1965 was 1,103,151 feet, compared with 674,842 feet in 1964.
In 1965, 658,000 feet of drilling was classified as development, 305,000 feet as
exploratory outpost, and 140,671 feet as exploratory wildcat drilling. The drilling
resulted in 116 new oil wells and 40 new gas wells, bringing the number of produc-
ible oil wells to 497 and producible gas wells to 530.

Ten of the permanent-staff geologists of the Mineralogical Branch, Department
of Mines and Petroleum Resources, and two geologists engaged for the field season
undertook geological mapping and examinations of properties as outlined on page
A 66.

The Geological Survey of Canada reported 35 projects on which members of
its geological staff worked, for times ranging from a week to the full field season, in
British Columbia. Six of these projects were listed as geological mapping at 4
miles to 1 inch and six at 1 mile to 1 inch. Most of the projects are listed on
pages A 79 and A 80.

An air-borne magnetometer survey, of which the cost was borne by the Depart-
ment of Mines and Petroleum Resources and the Geological Survey of Canada
jointly, was done under contract in an area between Revelstoke and Kamloops.
The resulting eight adjoining aeromagnetic maps at the scale 1:25,000 have been
published.

Revenue to the Government from sales of free miners’ certificates and from
recording fees, lease rentals, cash paid in lieu of assessment work, etc., amounted
to $836,210.14, compared to $583,455.70 in 1964.

Royalty payable on iron concentrates amounted to $235,541, and payments
on industrial minerals and structural materials amounted to $47,687. Fees and
rentals from coal licences and leases amounted to $14,822.95.

Revenue to the Government from petroleum and natural gas was: Rentals,
fees, and miscellaneous, $8,321,961; sale of Crown reserves, $18,161,433; royal-
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ties—gas, $1,682,444; oil, $3,697,688; processed products, $93,266; a grant total
of $31,956,732, compared with $26,755,820 in 1964.

Not including considerable numbers cmployed by contractors mainly doing
work on [ode-metal exploration, the total number employed by the min‘ng industry
in 1965% was 11,842, compared with 11,645 in 1964.

The principal e¢xpenditures reported for the mining industry in 1965 were:
Federal taxes, $17,579,438(2); Provincial taxes including royalties, $8,159.-
(072(2, 4); municipal taxes, $1,834,024(2, 3); levies for workmen’s compensation
{including silicosis), $1,612,629(2, 3); unemployment insurance, $693,638(2, 3);
salarics and wages, $71,502,967; fuel and electricity, $11,504,343; and process
supplies, $30,590,631(1). Dividends were reported as $44,338,124 and capital
expenditures $8,668,998(2).

Combined with $3,435,769 for the petroleum and natural-gas industry, the
reported expenditures of the whole mineral industry of British Columbia, for salaries
and wages, amounted to $74,938,736.

Expenditure on exploration and development by the lode-mining segment of
the mineral industry was surveyed by the British Columbia Bureau of Economics
and Statistics using a form medified from onc used in 1964. Returns were received
from 169 companies, including most of the metal producers and the one asbestos
producer. The returns show total expenditurcs of $59,185,097, of which $12,472.-
651 was shown as exploration, $42,700,491 as development, and $4,011,955 not
charged to properties. Of the $42,700,49] assigned to development, $36,750,000
was at 10 mincs being prepared for production, $1,420,000 was at mines being
prepared for increased production or conversion from surface to underground
mining, and more than $2,000,000 was at other properties. Exploration expendi-
ture was reported by 129 companies; the maximum amount was $1,236,000. The
total expenditure of more than $59 million on exploration and development does
not completely cover such expenditures as some were not reported by companies
known to have done important work in both fields.

Statistics of net cash expenditures by the petroleum and natural-gas industry,
collected by the Dominion Bureau of Statistics, have become available for the first
time. The 1965 expenditurest reported were: Exploration—geological and geo-
physical, $5,700,000; land acquisition and rentals, $23,600,000; exploratory drill-
ing $10,400,000. Development drilling $11,600,000. Capital expenditures—field
equipment, $9,300,000; secondary recovery and pressure maintenance, $1,300,000;
other, $1,600,000. Operation, including wells, flow-lines, etc., $4,700,000. Natural-
gas plants, capital, $1,100,000; operating, $600,000. General—taxes excluding
income tax, $300,000; royalties, $8,100,000; all other expenditures, $2,000,000.
The grand total, $80,300,000, expended in British Columbia made up 8 per cent of
the expenditure by the oil and gas industry in Canada. No exact comparison can
be made with Departmental figures given in an earlier paragraph. The Dominion
Bureau of Statistics’ figure of $23,600,000 for land acquisition and rentals appears
to be an underestimate. The discrepancy between royalties reported in the Dominion
Bureau of Statistics’ preliminary estimate ($8,100,000) and the $5,473,338 actually
received by the Department of Mines and Petroleum Resources presumably comes
in part from the Dominion Bureau of Statistics’ figure combining royalties to the
Crown with royalties to companies.

* See Tabie XIIL

t Preliminary estimates of expenditures of the oil and gas exploration, development, and production industry,
1965, Dominion Burcau of Statistics, April 22, 1966.

{1) Reported incompletely for coal.

{2) Not reported for coal

{3) Reported incompleiely for structural materials.

(4} Including the full amount of royalty payable to the Provincial Government on iron, the total payment to
the Provincial Government should be not less than $8,311,000.



Statistics

The statistics of the mineral industry are collected and compiled and tabulated
for this Report by the Bureau of Economics and Statistics, Department of Industrial
Development, Trade, and Commerce.

CO-OPERATION WITH DOMINION BUREAU OF STATISTICS

In the interests of uniformity and to avoid duplication of effort, beginning with
the statistics for 1925, the Dominion Bureau of Statistics and the various Provincial
departments have co-operated in the collection and processing of mineral statistics.

Producers of metals, industrial minerals, structural materials, coal, and petro-
leum and natural gas are requested to submit returns in duplicate on forms prepared
for use by the Province and by the Dominion Bureau of Statistics.

So far as possible both organizations follow the same practice in processing
the data. The final compilation by the Dominion Bureau is usually published con-
siderably later than the Report of the Minister of Mines and Petroleum Resources
for British Columbia. Differences between the figures published by the two organi-
zations arise mainly from the facts that the Dominion Bureau bases its quantities
of lode metals on returns made by smelter operators, whereas the British Columbia
mining statistician uses the returns covering shipments from individual mines in
the same period, and the Dominion Bureau uses average prices for metals considered
applicable to the total Canadian production, whereas the British Columbia mining
statistician uses prices considered applicable to British Columbia production. Peat,
included under the classification of fuel by the Dominion Bureau, has not been
regarded as mineral or fuel, and accordingly has not been included in the British
Columbia statistics of mineral production.

METHODS OF COMPUTING PRODUCTION

The tabulated statistics are designed to cover mineral production in quantity
and value, employment, principal expenditures of the mineral industry, and divi-
dends paid. The data are arranged so as to facilitate comparison of the production
records for the various mining divisions, and from year to year (1951, 1958, 1963).*

Beginning with the 1960 Report, Tables I and II were given new forms, Table
VIII was amalgamated with Table VII, and subsequent tables were renumbered.
Beginning with the 1963 Report, the parts of Tables I and III dealing with metals
were combined, so that all metals are now listed alphabetically in a single section.
Beginning with the 1964 Report, Table II gives the value for each group of prod-
ucts for each year after 1886.

Beginning with the 1964 Report, most of the explanatory notes that had
appeared as footnotes to the production tables have been concentrated, arranged
alphabetically in a section headed “ Notes on Products,” immediately following this
introductory section.

From time to time, revisions have been made to earlier figures as additional
data became available or errors came to light.

Data from the certified returns made by producers of lode metals, industrial
minerals and structural materials, and coal are augmented by data obtained from

* In these notes, references such as (1958) are to this section in the Report for the year indicated, where
additional information will be found.

A 14



STATISTICS A 15
the operators of customs smelters. For placer gold, returns from operators are aug-
mented by data obtained from the Royal Canadian Mint and from Gold Commis-
sioners and other sources, For petroleum, natural gas, and liquid by-products,
production figures are supplied by the Petroleum and Natural Gas Branch of the
Department of Mines and Petroleumn Resources and are compiled from the monthly
disposition report, and Crown royalty statement filed with the Department by the
producers.

Values are in Canadian funds,
{2,000 1b.} and troy ounces.

Weights are avoirdupois pounds and tons

Lope METALS

Prior to 1925 the average prices for gold and copper are true average prices,
but, as a means of correcting for losses in smelting and refining, the prices of other
metals were taken at the following percentages of the ycar's average price for the
metal: Silver, 95 per cent; lead, 90 per cent; and zinc, 85 per cent. For 1925 and
subsequent years the value has been calculated using the true average price and the
net metal contents, in accordance with the procedures adopted by the Dominion
Bureau of Statistics and the Department of Mines and Petrolenm Resources.

GRross AND NET CoNTENTS AND CALCULATED VALUE

The gross contents for any metal are the total assay contents, obtained by
multiplying the assay by the weight of ore, concentrates, or bullion.

The value is calculated by multiplying the quantity, gross for gold, net for
silver, copper, lead, and zinc, by the average price for the year and by using appro-
priate prices for other products. Beginning with 1963, net contents are obtained
from the gross as tabulated: —

Lead Zinc Copper Copper-Nickel Copper
Concentrates | Concentrates | Concentrates | Concentrates Matte
Per Cent Per Cent Per Cent Per Cent Per Cent
Silver . . T 93 Q5 95
(1) {2} 83 (2)
98 50 50
o0 o0 Rl o
0 T
88

1 Less 26 pounds per ton of concentrates.
2 Less 10 pounds per ton of cohcentrates except for 1963, when the deduction was 20 pounds per ton.
3 Less 10 pounds per ton of matte.

Formerly the net silver content in copper concentrates was taken as 95 per
cent of the gross; the net lead content of lead ores and concentrates was taken as
95 per cent; and the net zinc content in lead ores, lead concentrates, and zinc
concentrates was taken as 85 per cent, except that for zinc concentrates exported
to foreign smelters the et zinc content was calculated by deducting from the gross
8 units; that is, 160 pounds per ton of concentrates. The net copper content of
copper concentrates for 1963 was obtained by deducting from the gross content
20 pounds of copper per ton of concentrates; formerly the deduction was 10
pounds, and for 1964 and subsequent years the deduction is also 10 pounds.

Other metals, including by-product metals refined in British Columbia and
iron, tin, and tungsten exported as ores and concentrates, are treated similarly,
except that quantities and values for several are as reported by shippers for sales
in the year. The value of by-product iron ore used in making pig iron at Kimberley
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has been computed from the value per ton of ore of comparable grade, at the point
of export from British Columbia; 1960 and 1961 valuations have been recalculated
on this basis.

AVERAGE PRICES

The methods of computing prices have varied because of changing conditions
(1958). The prices are now arrived at by methods given in footnotes to the table
of average prices on page A 20.

PLACER GOLD AND SILVER

Beginning with 1962, Mint reports giving the fine-gold content have been
available for all but a negligible part of the reported placer-gold production, and
the value of the fine-gold content has been used. Previously the value had been
calculated, taking the average fineness as 82214.

A record of the silver content of placer gold, received at the Royal Canadian
Mint since 1947, has been incorporated in the appropriate tables.

INDUSTRIAL MINERALS AND STRUCTURAL MATERIALS

Prices for these materials approximate the prices at the point of origin.
FueL

Coal
The price per ton used in valuing coal (see p. A 20) is the weighted average
of the f.0.b. prices at the mines for coal sold and used.

Petroleum and Natural Gas

The values for natural gas, natural-gas liquid by-products, and for petroleum,
including condensate/pentanes plus, are the aggregates of amounts received for
the products at the well-head.

NOTES ON PRODUCTS

Antimony.—Production began in 1939. Antimony assigned to individual
mining divisions is the reported content of concentrates exported to foreign smelters.
Antimony “ not assigned ” is the antimony content of antimonial lead or of other
antimony products at the Trail smelter. See Tables I, III, and VIIc.

Arsenious Oxide~Production began in 1917. Principal productive periods:
Omineca, 1928, 16,997 pounds, $340; Osoyoos, 1917-30 and 1942, 22,002,423
pounds, $272,861. See Table VIIpD.

Asbestos—Production began in 1952. From 1953 to 1961 asbestos was
valued at the shipping point in North Vancouver. Beginning with 1962 the value
has been taken as the value at that pricing point less shipping cost from the mine
to North Vancouver. The values for the preceding years have been recalculated
on the same basis. See Tables I, III, and VIID.

Barite.—Production began in 1940. See Tables I, III, VIID.

Bentonite—Principal productive period, 1926-44, 791 tons. See Table VIID.

Bismuth.—Production began in 1929. Recovered as by-product at Trail
smelter. See Tables I, III, and VIIc.

Cadmium.—Production began in 1928. Cadmium assigned to individual
mining divisions is the reported content of custom shipments to the Trail smelter
and to foreign smelters. Cadmium “ not assigned ” is the remainder of the reported
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estimated recovery at the Trail smelter from British Columbia concentrates. See
Tables I, 111, and VIIc.

Chromite—Produced in 1918 and 1929. See Table VIIc.

Coal.—All coal produced, including that used in making coke, is shown as
primary mine production. Quantity from 1836 to 1909 is gross mine output and
includes material lost in picking and washing. For 1910 and subsequent years the
quantity is that sold and used. First production: Cariboo, 1942; Fort Steele, 1898;
Kamloops, 1893; Liard, 1923; Nanaimo, 1836; Nicola, 1907; Omineca, 1918;
Osoyoos, 1926; Similkameen, 1909; Skeena, 1912. For washery loss, change in
stock, and differences between gross mine output and coal sold, refer to the table
“ Production and Distribution by Collieries and by Districts ” in section headed
“Coal ” or “Coal-mining ” in this and preceding Annual Reports. The totals
“sold and used ” include: Sales to retail and wholesale dealers, industrial users,
and company employees; coal used in company boilers, including steam locomo-
tives; coal used in making coke. See Tables I, III, VIIa, VIIIA, and VIIIB.

Cobalt.—Production of 1,730 pounds, 1928. See Table VIIc.

Diatomite.—First production, 1928. See Table VIID.

Fluorspar.—Principal productive periods: Greenwood, 1918-29 and 1942,
35,309 tons, $783.578; Osoyoos, 1958, 32 tons, $1,386. See Table VIIp.

Fluxes.—First reported, 1911, mainly quartz and limestone. See Tables I, III,
and VIIp.

Fuel—See Coal, Petroleum, and Natural Gas.

Gold, Lode.—Gold is mainly the product of lode-gold mines, but a substantial
part is a by-product from copper and silver-lead-zinc mines. See Tables I, III,
VI, and VIIs.

Gold, Placer—A substantial part of the production, including much of the
gold recovered from the Fraser River from Yale upstream (New Westminster Mining
Division) and much of the early Cariboo production, is based on early estimates and
cannot be accurately assigned to individual mining divisions. In 1965 changes were
made in the allocation of placer gold to the New Westminster and Similkameen
Mining Divisions, and not assigned, to reconcile those figures with data incorporated
in Bulletin No. 28. First year of production for major placer-producing divisions:
Atlin, 1898; Cariboo, 1858; Liard, 1873; Lillooet, 1874; Omineca, 1869. See
Tables I, IIL, VI, and VIIa.

Granules.—First production, 1930. See Tables I, I1I, and VIIp.

Gypsum and Gypsite.—First production, 1911. See Tables I, III, and VIID.

Hydromagnesite.— First production, 1904. Principal productive periods:
Atlin, 1915-16, 1,450 tons, $20,325; Clinton, 1921, 803 tons, $7,211. See
Table VIIbD.

Indium.—Production began in 1942, Not reported as individual metal since
1958, but value taken into total value of all metals.

Iron Concentrates—Principal productive period began in 1951. Includes cal-
cine used in making pig iron at Kimberley beginning in 1961. The entire production
credted to the Fort Steele Mining Division is of calcine. See Tables I, III, and VIIc.

Iron Oxide and Ochre—Principal productive periods: Golden, 1927-39, 27
tons, $920; Nelson, 1948-50, 7,292 tons, $55,901; Vancouver, 1918-50, 10,669
tons, $97,389; Victoria, 1923, 120 tons, $840. See Table VIIp.

Lead —Revisions were made in 1958 to some yearly totals for lead and zinc
to bring them into agreement with the best records of recoveries of lead and zinc
from slags treated at the Trail smelter. See Tables I, III, VI, and VIIB.

Magnesium.—Produced 204,632 pounds, 1941 and 1942. See Table Vlic.
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Magnesium Sulphate.—Principal productive periods: Clinton, 1918 to 1920,
1,923 tons, $39,085; Kamloops, 1918-42, 8,742 tons, $193,967; Oscyoos, 1915—
19, 3,229 tons, $21,300, See Table VIIp.

Muanganese.-~—Principal productive period, 1918-20. See Table V1Ic. Total
includes estimated manganese content of about 40 tons of ore shipped for testing
in 1956 by Olalla Mines Ltd.

Mercury,—Principal productive period, 1940-44, See Tables 1, I, and
VIIc.

Mica—First production, 1932, See Tables I, III, and VIIb.

Molybdenum —Principal productive periods, 1914-18 and beginning 1964.
See Tables I, 11, and VIic.

Natro-alunite ~—Principal productive period, 1912-27, 522 tons. See Table
VIIp,

Natural Gas—Commercial production of natural gas began in 1954. The
production shown in Tables I, I, and VI1Ia is the total dry and residuc gas sold;
that is, the quantity delivered te the main transmission-line, TFhe quantity is net
after deducting gas used on leases, metering diffcrence, and gas used or lost in the
cleaning plant, The quantity is reported as thousands of cubic feet at standard
conditions (14.4 pounds per square inch pressure, 60° F. temperature, up to and
including the year 1960, and thereafter 14.65 pounds per square inch pressure,
60° F. temperature)}, Gross well output, other production, delivery, and sales data
are tabulated in the Petroleum and Natural Gas section of this report.

Natural-gas Ligquid By-products—The liquid by-products are the butane and
prapane recovered in processing natural gas at Taylor, beginning with 1958. For
natural gasoline, condensate/pentane plus, see under “ Petroleum.” See Tables 1,
III, and VIIaA, and Petroleum and Natural Gas section of this report.

Nickel—Production began in 1958. See Tables I, I1I, and VIIc.

Palladium.—Froduction recorded, 1928, See Table Vllc.

Perlite—In 1953, 1,112 tons valued at $11,120 was produced. See Table
VIIp.

Petrolenm, Crude.—Production of petroleum began in 1955, and is shown in
Tables I, III, and VIIA. The quantity is “ net sales,” reported in barrels (35
imperial gallons =1 barrel). Natural gasoline, condensate/pentanes plus, recovered
at the gas-processing plant at Taylor is credited as petrolcum production (1962).
Production to the end of 1965 includes 50,254,173 barrels of crude petroleum
and 6,112,013 barrels of condensate/pentanes plus, valued at $101,067,392 and
$4,655,112. See Tables I, III, and VIIA. Gross well output, other production,
delivery, and sales data arc tabulated in the Petroleum and Natural Gas section of
this report.

Phosphate Rock.—Produced 1927-33, 3,842 tons. See Table VIIb.

Platinum.— Produced intermittently 1887-1963. See Tables I, 111, and VlIc.

Rock.—Rubble, riprap, and crushed stone. See Tables I, III, and VIIE.

Selenium.—Produced 731 pounds in 1931. See Table VIIc.

Silver, Lode.—-Produced yearly, beginning 1887, mainly from silver-lead-zinc
ore and as a by-prodact from copper ore. See Tables I, I1I, VI, and VIIs.

Sifver, Placer.—The accumulated value of placer silver is the value of the
silver content of placer gold received at the Royal Canadian Mint in 1947 and
subsequent years. See Tables [, 111, VI, and VIIA. The silver shown in Table VI
includes placer silver.

Sodium Carbonate—Principal productive periods: Clinton, 1921-49, 9,524
tons, $109,895; Kamloops, 1931-35, 968 tons, $9,088. See Table VIIp.
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Structural Materials.—Unclassified materials valued at $5,972,171 in Table
VIIE is the total for structural materials in the period 18861919 that cannot be
allotted to particular classes of structural materials or assigned to mining divisions,
and includes $726,323 shown against 1896 in Table II that includes unclassified
structural materials in that and previous years not assignable to particular years.
The figure $3,150,828 in Table VIIE under other clay products is the value in the
period 1886-1910 that cannot be allotted to particular clay products or assigned to
mining divisions.

Sulphur—From 1916 to 1927 the figures include the sulphur content of
pyrites shipped. From 1928 the tonnages include the estimated sulphur content
of pyrites shipped plus the sulphur contained in sulphuric acid made from waste
smelter gases. Iron sulphide roasting at the Kimberley acid plant commenced in
1953, and the sulphur content is included. Elemental sulphur has been recovered
from the natural-gas plant at Taylor since 1958. See Tables I, 111, and VIID.

Talc—Principal productive periods: Golden, 1927, 5 tons, $356; Lillooet,
1916-36, 296 tons, $5,129; Victoria, 1919-35, 1,504 tons, $29,386. See Tables
I, III, and VIID.

Tin—First production 1941. See Tables I, III, and VIIc.

Tungsten.—Principal productive period, 1937-58. See Table VIIc.

Volcanic Ash.—Cariboo, 30 tons. See Table VIID.

Zinc.—For 1905-08, inclusive, records show shipments of a combined total
of 18,847 tons of zinc ore and zinc concentrates of unstated zinc content. Revisions
were made in 1958 to some yearly totals for lead and zinc to bring them into agree-
ment with the best records of recoveries of lead and zinc from slags treated at the
Trail smelter., See Tables I, III, VI, and VIIB.
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AVERAGE PRICES USED IN VALUING PROVINCIAL PRODUCTION OF GOLD,
SILVER, COPPER, LEAD, ZINC, AND COAL

Gold,*; Gold, Silver, . Coal,
Year Crude, | Fine, Fine, Cua;:cr. I'fad’ Zﬁ;c' Shori
Oz. Oz, Qz. - - : Ten
Cents Cents Centa Cents
56.002 N.X. 16,11 N.Y. 2HTTNY. .
49.55 ,, itye 3.66 ..
578 - 13.24 . 3.81 .
53.8G .. 12.82 o 3.88 e
51.33 - 15.59 - 4.24
63.45 . 19.28 . 4,81
82.06 ., 2008 480,
522, LT a18 L,
48.93 1208, 3.85 v .
50812 12.738 ., 4.00 . 460 E ST
50.64 ,, 1238 3.08 " 4.90
5179, 16,841 +.024 590
5G.80 ., 1527 “ 3.03 - 4.80
sz10 13.460 3.00 v 440
47.20 17.26 4.17 . 11,26 .
62.38 ., a7.a0s 6172 10.88
77.85 " 2TA8 .01 e T.6866 .,
91.93 .. 2408 " 6.67 v 6.04 .
165.87 ., 1870, 5.10 . §.24 e
a5.80 17.45 - 7.18 ., 8.52 "
59.52 ., 12,650, 4.00 3.96
64.14 13.3% ., 516, 486
61.63 - 14.42 G.54 . 542 -
63.442 13.02 ., T.287 . 5390 -
83.065 14042 7 848 Lond 7.892 Lond.
62,107 ., 18,795 ,, 67651 7.400 ,,
56.37 o 12.92 o 5.256 6194
58.176 ., 14570 ., 4.575 . 5.408 .,
sz.002 18,107 ., 5.050 ., 5.385 .
48.154 ,, 12082 3927 ., 3.580 .
. " . . 28.700 ., 8118 ., 2710 |, 2.654 ..
1030 | 23,47 | 81.672 ,, #.380 Lond. | 2113, 2408
23,02 | 2R.G0 | 37.832 |, T.454 2301 . 3.210 .
28.37 1450 | 47481 T.410 2.436 .. 3.044 ,
08,94 35,18 64.790 ,, 7.795 3.133 ., 3090
28,81 | 3508 | 45,127 2477 1913 3316,
BT | 3499 | 44 88T ., 13.078 , BI10 4.00%
08 63 3518 | 43.477 .. 072 |, 4.344 3.073 ..
29.72 | 36.14 40488 ,, 10032 2169 2.060
31.46 | 38.60 | 38.249% 10486 ,, 3.362 3.411 ,,
31,66 | 38.60 | 88.261 ., 10086 ., 3.362 . 411
R1.66 | 3RED | 41,168 10.086 ., 3.0 3.411
31.66 | 38.50 | 45.254 , 11.96 ., 3.754 ., 4 000
31.66 | 3R.50 | 43.000 ,, 12.ang 4500 4300
11.66 | 38.50 | 47000 ,, 12,580 ,, 5000 8 440 ,,
20.22 | 36.76 | 83.450 ., 12.80 6750 T.810 .,
28.78 | ak.0o0 | 72000 ,, 2080 ., 13.670 , 11.230 ,,
D8.78 | 3%.00 | 75.00D Mant. 22,35 T.8. {18.040 ., 13.930 ,,
20,60 | 3600 | T4.250 T.5. 19873 ,, 15800 T8, 13.247 U8,
31.20 38.05 80.635 . 42428 14.454 ,, 15075 ,,
20.30 | RG.AK | 04.685 . a0, [18.4 " 19.9 .
28,18 ) 34.27 | 83.1567 .. 1079 |, 16121 15874
28.31 | 3442 | 83.T7T4 ,, A0.333 .. 13.265 ,, 10.675 ,,
27.52 | 34.07 | 82.982 ,, M2, 13.680 .. 10.417 ,,
28.30 %4.52 87.851 ,, 38270 14926 12.127 .,
28,37 | 24.44 R0.878 .. 3NTRT . 15.756 13.278 .
2759 | 33.85 RT.087 .. 26031, 14.051 ,, 11178 .,
27.94 33.88 86.448 ,, 21.419 11.7558 .. jicong
27.61 | 33.57 | 87.469 ,, a7.708 11.870 10,978 ,,
27.92 | 33.056 | 88.433 ,, 28,986 .. 11.589 ,, 12.657
29.24 35.46 | 83.696 23.288 ., 11.011 ., 11.698 .,
2n.25 | 37.41 1116.029 30.473 ., 10.301 ,, 12.422 ,,
24.31 87.75 |137.965% ,, 30.648 |, 1z.012 . 13.173 ..
29.96 | a7.75 |139.458 " a3.412 14.662 ,, 14,638 .,
28.B3 | a7.73 [138.374 ,, 38.377 . 17.247 18.636

* See page A 17, under placer gold.

Prices for fne gotd are the Canadian Mint buying prices. Prices for other metals are those of the markety
indicated, converted into Canadian funds. The abbreviations are: Mont.=Montreal; N.Y.=New York;
Lond,=London; E, St, L.=East St. Louis; and U.,8.=United States,

Priot to 925 the prices for gold and copper are true average prices, but the prices of cother metals were
taken at the following percentages of the year’s average price for the metal: Silver, 95 per cent: lead, 90 per
cent: and zinc, 85 per cent.
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TABLE [.—MINERAL PRODUCTION: TOTAL TO DATE, LATEST DECADE,
AND LATEST YEAR

Products* Total Quantity| Total Value | Total Quan- | Total Value, Quantity, Value,
to Date to Date tity, 1956-65 1956-65 1965 1865
| I
Metals $ $ $
Antimony_ ... 1b. 47,186,459* 13,237,033 15,417,636 5,942,030 1,301,787 689,947
Bismuth 1b. 6,154,107| 10,993,293 1,878,394 4,155,132 144,630 446,907
Cadmium 1b. 33,835,696| 55,341,929 16,090,088 30,654,880 466,586 1,297,110
Chromite..........__........tons 796 32,295 . -
Cobalt 1b. 1,730 420) | | S N
_1b. | 3,440,357,540| 643,999,578| 596,475,073} 192,186,169| 85,197,073 | 32,696,081 3
Gold—placer, crude oz. 5,231,422 96,841,657 37,927 1,076,938} 866 25,053
»” —lode ... ... 16,438,630] 481,759,931 1,717,487 60,601,684] 117,124 | 4,419,089 _
Iron concentrates. 15,951,009| 138,318,541 12,723,292 118,083,137| 2,165,403 | 21,266,154 .2
Tead ... _1b. | 14,752,155,137)1,180,499,646|3,034,389,141 | 388,339,199(250,183,633 | 43,149,171 1
Magnesium. _1b. 204,632 88,184 - -
Manganese tons 1,724 32,668
Mercury _1b. 4,170,730 10,444,758 12,301
Molybdenum.. _1b. 7,348,673 12,498,605 7,322,784 12,461,907 7,289,125 | 12,405,344 (‘
Nickel ... 24,608,459! 19,322,873] 24,327,006] 19,235,149 3,322,000 | 2,790,480
Palladium 749 30,462
Platinum 1,407 135,008 11
Selenium 731 1,389 | .
Silver—placer. 20,807 18,103 4,624 4,709 112 157
»” —lode 454,108,826 295,480,543 67,443,807 69,923,605 4,971,972 6,929,636
Tin 16,126,093 13,057,495 7,057,603 6,059,370 377,207 735,554
16,019,324 38,663,751 4,877,234 13,476,064
12,981,449,476|1,168,669,412]4,047,165,733 | 504,314,169|311,249,250 | 48,666,933 {
,,,,,,,,,,,,,,,, 6,983,754 ... 6,718,673 ... 1,339,389
Totals 14,186,451,328] ... 1,433,268,749| ... 176,869,306
Industrial Minerals 1 } !
Arsenious oxide 22,019,420] 273,201] f
Asbestos .. 502,459 $9,701,032] 473,551 93,335,134] 85,851 | 14,491,195 [
Barite __. 230,388 2,765,909| 152,617 2,109,949] 17,466 182,931
Bentonite 791 16,858] _.
Diatomite 3,727 140,315 2,344 109,320‘ 82 | 4,420
Fluorspar. 35,341 784,964 32 1,386} |
Fluxes .. 3,916,139 6,896,249 867,107 2,807,712| 59,231 | 240,076
Granules _ - -.tons 247,047 3,660,683 194,784 2,949,779 29,033 447,954
Gypsum and gypsite..........tons 2,851,687 10,966,925 1,288,403 3,936,517 207,858 602,788
Hydro-magnesite 2,253 27,536 oo e e
Iron oxide and ochre.. 18,108 155,050] oo
Jade b, 226,652 95,543 226,252 95,543) 7,129 9,249
Magnesium sulphate . tons 13,894 254,352| ... .
Mica ib. 12,822,050 185,818 750,000 17,295| . e e
Natro-alunite _. tons 522 9,398 - N
Perlite._____. tons 11,112 11,120 .. .
Phosphate rock .. - tons 3,842 16894 o _
Sodium carbonate -tons 10,492 118,983| . |
Sulphur. tons 5,632,429 62,611,773 2,525,347 32,275,482 341,873 4,428,617
Talc ... - 1,805 34,871
Volcanic ash 30| 300] - , ——
Totals | 188,727,774] . 137,638,117] oo | 20,407,230
Structural Materials
Cement ... ... . tons 9,482,717, 143,583,759 4,496,153  77,677,275] 601,878 | 11,199,607 (¥
Clay products ___ 55,992,765 e 24,444,734] ... 3,899,634
Lime and limestone tons 38,409,776 6,942,105 16,435,836] 1,420,085 | 2,482,451
Rock tons 34,054,223 18,093,231 17,568,556 2,715,411 1,938,088
Sand and gravel. tons | o 142,307,391] 153,684,882 90,938,775| 20,936,994 | 12,686,959 %
Stone . tons 1,077,751 8,865,168 76,196 872,197 2,252 118,975
Not assigned 5,972,171
Totals.__. 429,185,253 . 227,937,373] | 32,325,714
Fuels
Coal oo tons 138,873,881] 589,076,172 9,235,059 65,554,389 950,763 6,713,590
Natural gas to pipe-line M s.c.f, 778,190,753] 71,321,090 777,961,219 71,296,415|138,814,144 | 14,493,255 b
Liquid by-products _bbl. 3,885,139 991,321 3,885,139 991,321 836,766 267,765
Petroleum crude bbl. 56,366,186 105,722,504 56,365,604 105,722,024] 14,449,968 | 29,340,642 4
Totals oo | 767,111,087} 243,564,149 ... - | 50,815,252
Grand totals ... ... 15,571,475,442] . . |2,042,408,388].... |280,417,502

* See notes on individual minerals listed alphabetically on pages A 16 to A 19.
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TasLe II.—ToTal VALUE OF ProbucTioN, 1836-1965

. Tatals, 1836~
Industrial Structural n
Year Metals Minerals Materials Fuels Total l%ﬂgé:éggy
b3 3 $ ¥
1836—86 e 52,808,750 43,650 10,758,565 63,610,965
29,381 22,168 1,240,080 1,991,629
745,794 46,432 1,467,903 2,260,129
685 512 77,517 1,735,490 2,502,519
2’884 75,201 2,034,420 2,632,505
447 138 79,475 1,087,291 3,613,602
$11,075 129,234 2,479,005 3,119,314
659.969 2,934,882 3,594,851
1,191,728 3.038,859 4,230,587
2,834,629 — 2,824,687 5,659,316
4.573,760 | . 726,323% 2,693,961 #,394.053
7.575,262 | .. 150,000 2,734,522 10,459,784
7.176,870 | _ 150 000 3,582,595 10,909 4635
8,107,508 | 4,126,803 12434312 |
11,360,546 zso 000 4,744,530 16,355,076 |
14,258,455 I 400,000 5,016,398 19,674,853
12,163,561 450,000 4,832,257 17,445,818
12,640,083 525,000 4,332,297 17,497,380
13,424,755 575,000 4,953,024 18,955,179
16,289,165 660,800 5,511,861 22.461.826
18,449,602 982,900 5,548,044 24,980,546
17,101,305 1,149,400 7,637,713 25,888,418
15,227,091 1,200,000 7.356.866 23.784.857 | .. .
14,668,141 1.270.559 2,574,884 24513584 | .
13,768,731 1,500,000 11,108,335 26,377,066 | 221,579,527
11,880,062 46,345 3,500,917 8,071,747 23,499,671
18,218,266 17,500 1,436,222 10,786,812 32,458,800
17,701,432 46,446 1,249,605 9.197 460 30,194,543
15,790,727 51,810 2,794,107 1,745,847 26,352 491
20,765,212 133,114 1,509,235 7.114,178 29,521,739
12,092,648 150,718 1,247,912 8,900,675 42,391,953
27,299,934 174,107 1,097,900 £.484,343 37,056.284
27,957,302 281,131 783,280 12,833,994 417885,707 | _ .
20,058,217 289,426 950,790 11,975,671 331304,104 | © -
15,687,532 508,601 1,962,824 13,450,169 35,609.126 | 332,274,218
13,160,417 330,503 1,808,392 12,836,013 28,135,325
19,605,401 | 251,922 2,469,967 12,880.060 35,207,350
15,769,215 140,409 2,742,388 12,678,548 41,330.560 |
35,959,566 116,932 2,764,013 9,911,935 48,752.446
46,480,742 101.319 2,766,838 12,168.905 61,517,804
51,867,792 223748 3,335,885 11,650,180 67,077,603
45,134,289 437,129 2,879,160 12,269,135 60,720.313
48,640,158 544,102 3,409,142 12,633,510 65.227.002
52,805,345 207,502 1,820,732 11,256.260 68,689.839
41,785,380 457,225 4,085,105 9,435,650 55,763,360
23,530,469 480.319 3,538,519 7,684,155 35,213,462
20,129,869 447,495 1,705,708 6,523,644 28.806,716
25,777.723 460,683 1,025,586 5,375,171 32.639.163
35,177,224 486,554 1,018,719 5,725,133 42 407.630
42,006,618 543583 1,238,718 5,048,864 48,837,783
45,889,944 724,362 1,796,677 5,722,502 54,133,485
65,224,245 976.17 2,098,339 6,139,920 74,438,675
53,959,713 916,841 1,974,976 5.565.069 64,416,599
56,216,049 1,381.720 1,832,464 6,280,956 65,711,189
64,332,166 1,073,023 2,534,840 7,088,265 75,028,294
65,807,630 1,253,561 2,845,262 7.660,600 77.566.453
63,626,140 1,434,382 3,173,635 8,237,172 76,471,329
55,005,394 1,378,337 3,025,255 71,742,030 £7,151.016
42,095,013 1,419,248 3,010,088 8,217,966 54,742,315
50,673.592 1,457,720 3,401,229 6,454,360 62,026,901 i
58,834,747 1,783.0°0 5,199,563 6,732,470 72,549,790
95,729,867 2375972 5,896,803 £.680,440 112,583,682 |
124,001,753 2,358.877 8,968,222 9,765,395 145,184,247 |
110,219,817 2,500,799 9,955,790 10,549,924 133.226,430 I N
2.462.340 10,246,939 10,119,303 139,995,418 ' 94

117,165,836 1

*

See nole on structural materials, page 4 19.




STATISTICS A 23

TaBLe II.—TortaL VALUE OF PropucTiON, 1836-1965—Continued

. Totals, 1836~
Industrial Structural i
Year Metals Minerals Materials Fuels Total lggé:gedssy
|
$ 3 $ $ $ I $

. 153,598,411 2,493,840 10,606,048 10,169,617 176,867,916
— 147,857,523 2,181,464 11,596,961 9,729,739 | —171,365,687
126,755,705 3,002,673 13,555,038 9,528,279 152,841,695
123.834,286 5,504,114 14,395,174 9,161,089 152,894.663
142,609,505 6,939,490 15,299,254 9,005,111 173,853,360
-- 149,441,246 9,172,792 20,573,631 9,665,983 | ~=188,853,652
125,353,920 11,474,050 25,626,939 8,537,920 170,992,829
104,251,112 9,958,768 19,999,576 10,744,093 144,953,549
105,076,530 12,110,286 19,025,209 11,431,938 147.643,963
130,304,373 13,762,102 18,829,989 14,468,869 177,365,333
.| —128,565,774 12,948.308 19,878,921 18,414,318 | ~179,807,321
159,627,293 14,304,214 21,366,265 34,073,712 229,371,484

172,852,866 16,510,898 23,882,190 42,617,633 255.863,587 |
180,926,329 | 16,989,469 26,428,939 42,794,431 267,139,168
— 176,869,306 | 20,407,230 32,325,714 ! 50,815,252 280,417,502

Totals .. | 4,186,451,328 | 188,727,774 429,185,253 | 767,111,087 | 5,571,475,442 | __
] | !

* See note an structural materials, page A 19.



TABLE III.—QUANTITY AND VALUE OF MINERAL PRODUCTS FOR YEARS 1956-1965

1956 1957 1958 1959 1960
Description 3
Quantity l Value Quantity Value Quantity Value Quantity | Value Quantity Value
Metals $ $ $ $ $
Antimony 1b 2,140,432 768,843 1,360,731 577,344 858,633 284,208 1,657,797 540,276 1,651,786 538,482
Bismuth 1b. 156,753 346,424 145,634 314,569 154,034 308,068 181,843 345,502 213,009 419,628
Cadmium Ib. 1,937,927 | 3,236,338 1,946,397 | 3,172,627 1,425,108 | 2,166,164 1,695,821 | 2,170,651 1,778,866 | 2,525,990
Copper Ib. | 43360,575 | 17,251,872 | 31.387.441 8,170,465 | 12,658,649 | 2,964,529 | 16,233,546 | 4,497,991 | 33,064,429 | 9,583,724
Gold—placer, crude oz ,865 109,450 ,936 ,990 5,65 157,871 7,570 208,973 3,847 107,418
.. lode, oz. 191,743 | 6, 603 628 223,403 | 7,495,170 194,354 | 6,604,149 173,146 | 5,812,511 205,580 | 6,979,441
Indium oz 363,192 795,390 384,360 '693,770 75,434 117,677
Iron concentrates* tons 369,955 | 2,190,847 357,342 | 2,200,637 630,271 4,193,442 849,248 | 6,363,848 1,160,355 | 10,292,847
Iﬁaad }ll; 283,718,073 | 44,702,619 | 281,603,346 | 39,568,086 | 294,573,159 | 34,627,075 |287,423,357 | 33,542,306 | 333,608,699 | 38,661,912
ercury _. .
Molybdenum Ib. 9,023 9,500
Nickel . tons 1,408,490 996,507 1,061,532 743,072 3,779,878 | 2,645,915
Platinum oz. 4 260
Silver—placer* oz 474 423 301 262 642 5 942 | 824 406 360
’ lode oz.| 8404,600 | 7,511,443 8,129,047 | 7,076,904 7.040,416 | 6,086,299 6,197,159 | 5,420,593 7,446,237 | 6,599,823
Tin ... b 756,934 637,792 709,102 555,936 95,496 25,260 47,443 27,852 621,718 522,243
Tungsten (WO3) 1b 2,264,775 | 6,351,376 1,921,483 | 5,240,479 690,976 1,884,209
éth 1b. (443,853,004 | 58,934,801 | 449,276,797 | 50,206,681 [432,002,790 | 43,234,839 (402,342,850 44,16;.;% 403,399,319 | 50,656,726
ers 933 | — B
Totals 149,441,246 | ... .. 1125,353,920 RN § |7 S ) U | WA [—— 105,076,530 130,304,373
Industrial Minerals
Asbestos* tons 20,356 | 5,398,730 31,714 | 7,342,966 30,078 | 6,398,679 33,883 | 7,878,947 40,748 | 9,482,923
Barite . 11,436 87,626 20,072 33,200 16,144 1,700 23,142 187,368 23,573 279,716
Diatomite 40 800 120 2,400 27 540 5 100 1,430
Fluxes (quartz, limestone) : 176,311 392,429 137,433 442,204 90,635 311,630% 70,570 248,913 83,370 294,559
Granules (quartz, limestone, granite) 13,200 173,214 17,295 221,864 22,674 284,330 19,072 254,251 19,063 257,067
Gypsum and products ... 72,978 391,919 66,499 142,751 70,498 211,494 112,223 282,030 107,900 337,200
Jade R 15,000 5,000 50,300 10,325
Mica 1b. 198,000 4,884 180,000 1,200 122,000 3,186
Sulphur ... tons 212,885 | 2,523,190 228.882 | 2,887,465 211,300 | 2,410,395 251,552 | 3,253,677 264,705 | 3,095,696
Totals | 9.172,792 e | 11,474,050 e | 9,958,768 [— - 112,110,286 e — | 13,762,102
Structural Materials
Brick—common . No.| 2,248,447 75,767 663,828 24,345 427,550 15,125 385.810 11,954 2,262,653 187,673
.  face, paving, sewer . No.| 6,913,682 485,176 | 4,660,231 345,081 4,871,562 344,133 | 5,412,822 428,100 1,775,591 145,091
.. firebrick, blocks 604,063 405,485 538,566 | o 621,865
Clays - tons 7.985 30,263 12,579 17,001 22,671
Structural tile, hollow blocks 129,257 122,877 149,383 83,842
Drain tile, sewer pipe, flue linings . 696,385 639,173 680,702 616,858
Pottery—glazed or unglazed 38,385 68,387 46,902 48,825
Other clay products 69,659 32,416 80,910 - 346,883
Cement 396,138 | 6,339,071 6,755,619 7,049,638 384,853 | 6,432,752
Lime and limestone ............. . 396,012 1,220,792 97,819 1,481,292 565,945 1,602,019
Rubble, riprap, crushed rock . 2,028,143 | 2,210,315 6,950 98,952 1,128,353 1,148,305 1,075,373
Sand and gravel tons | 13,762,227 8,535,348 10,503,274 | 14,173,169 ] 8,442,676 7,342,698 | 12,355,955 | 7,597,278
Stone tons 35,266 139,150 , 36,110 2,141 | 64,335 ,710 4,328 48,859
Totals ] 20,573,631 | oo . 125626939 | ... 119999576 | . | 19,025,209 | . | 18,829,989
Fuels !
Coal—sold and used ... 1,417,209 | 9,346,518 1,085,657 | 17,340,339 796.413 f 5,937,860 690,011 5,472,064 788,658 | 5,242,223
Naturat gas delivered to pipe-line .. 187.846 20,143 7,126,346 3,830 | 58,039.491 ’ 3,368,327 | 64,525,633 | 3,921,583 | 80,115,399 | 7,101,949
Natural-gas liquid by-products* I R 150,704 30,935 303,954 43,695 ,553 53,91
Petroleum, crude* 148.454 299,322 373.284 763,751 845.168 | 1,406,971* 1,374,116 | 1,994,596 1,589,474 | 2,070,787
Totals 9,665,983 | . | 8537920 { . 1 10,744,093 | .. | 11,431,938 .. 1 14,468,869
Provincial_totals 188,853,652 | ... 1170,992,829 | ________ (144,953,549 ' ________ [147.643,963 | __ . 1177,365,333

¥e
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1961 1962 1963 1964 1965
Description -
Quantity Value Quantity Value Quantity Value Quantity Value Quantity l Value
Metals $ $ $ $ $
Antimony Ib. 1,331,297 469,948 1, 931 397 748,223 1,601,253 624,489 1,591,523 700,270 1,301,787 689,947
Bismuth Ib. 83,363 637,567 2281601 507,494 157,099 348,760 213,428 480,213 144,630 446,907
Cadmium Ib. 907,432 1,451,891 2,086,692 3,839,513 1,981,004 | 4,754,410 1,864,255 6,040,186 6,586 1,297,110
Copper lb. | 31, 692 412 8,965,149 (108,979,144 | 33,209,215 | 118,247,104 | 36,238,007 | 115,554,700 | 38,609,136 | 85,197,073 | 32,696,081
Gold—placer, crude oz. 416 99,884 3.315 ,697 4,620 35,411 1,842 5,191 866 25,053
Indi lode, fine g; 159 821 5,667,253 158,850 | 5,942,101 154,979 | 5,850,458 138,487 5,227,884 117,124 | 4,419,089
ndium .
Iron concentrates* tons 1,335,068 | 12,082,540 1,793,847 | 18,326,911 2,060,241 | 20,746,424 2,002,562 | 20,419,487 2,165,403 | 21,266,154
Lead . Ib. | 384,284,524 | 42,313,569 |335,282,537 | 34,537,454 |314.974.310 37,834,714 268,737,503 | 39,402,293 | 250,183,633 | 43,149,171
Mercury 1b. 5.548 22,848 1,520 12,301
Molybdenum Ib. 28,245 47,063 7,289,125 | 12,405,344
Nickel Ib. 4,180,677 3,194,037 3,476,467 | 2,902,850 3,699,402 | 3,107,498 3,398,560 | 2,854,790 3,322,000 | 2,790,480
Platinum oz. | _ . 5 375 2 150
Silver—placer* oz. 429 402 437 507 651 898 230 321 112 157
lode ... _ oz. 7,373,568 6,908,738 6,189,367 | 7,181,400 6,422,029 8,860,152 5,269,412 1 7,348,617 4,971,972 | 6,929,636
Tin 1b. 1,119,350 27,578 50,941 442,640 927,062 ,943 352,350 5,572 377,207 | 35,554
Tungsten (WO3) 1b. e
Zinc Ib. | 387,951,190 | 45,370,891 |413,430,817 | 51,356,376 |402,863,154 | 53,069,163 |400,796,562 | 58,648,561 311,249,250 | 48,666,933
Others — 676,327 . - 535,537 | oo 633,389 | o 3,897 | . 1,339,389
Totals . | 128,565,774 159,627,293 oo 1172,852,866 e 180,926,329 _ 176,869,306
Industrial Minerals
Asbestos* 45,113 8,648,503 55,133 | 10,297,360 63.215 | 11,681,337 67.460 | 11,714,494 85,851 | 14,491,195
Barite 15.478 151,388 St 57,062 8,207 69,588 10,588 119,370 17,466 182,931
Diatomite 21 8,817 211 10,228 458 16,030 1,143 64,555 8 4,420
Fluxes (quartz. limestone) ... 53,335 190,500 62,743 228,477 60,490 223,012 73,021 237,298 59,231 240,076
Granules (quartz, llmestone, granite) .. 17,463 253,015 18,251 311,902 19,444 348,543 19,289 397,639 29,033 447,954
Gypsum and products ......___.__..______tons 153,300 459,900 147,900 443,700 160.954 482,862 188,303 581,873 207,858 602,788
Jade .. Ib. 69,751 20,876 56,935 20,760 16,000 15,529 11,537 13,804 7,129 9,249
Mica Ib. 250,000 8,025 J—
Sulphur ... . tons 242,377 3,207.284 239,191 | 2,934,725 254,197 | 3,673.997 278,385 3,860,436 341,873 | 4,428,617
Totals e | 12,948,308 oo | 14,304,214 e | 16,510,898 | ... | 16,989,469 |© [ 20,407.230
Structural Materials
Brick—common No. 244,532 14,809 1,179,165 54,849 1, 086 688 63,499 614,288 49,826 582,305 27,662
»  face, paving, sewer _______________ No. 3,728,779 326,346 3,313,179 309,582 2,845,704 292,535 648,267 60,594 3,889,653 576,173
.. firebrick, blocks 584,969 | . __ 640,307 | __ 758,008 s 753,676
Clays ... tons 7.908 28,396 8,105 30,027 33,151 1,853 18,23
Structural tile, hollow blocks 45,753 - - 23,299
Drain tile, sewer pipe, fluelinings __________ | " 686,998 - 1,337,928
Pottery—glazed or unglazed 11,890 — 24,894
Other clay products 667,303 e e 1,137,768
Cement . tons 417336 | 7,122,046 476,071 10,040,776 601,878 | 11,199.607
Lime and limestone .. - tons 758,882 1.864,315 907,203 2,055,195 1,420,085 | 2.482.451
Rubble, riprap, crushed rock ... 1,539,640 1,016 086 1,913,906 1,285,318 2,715,411 1,938,088
Sand and gravel . tons | 11,424,958 9,710 17,387,026 10,013,970 | 20,936,994 | 12,686,959
Stone - tons 5,400 70,300 8.023 , 1,827 25,522 2,252 118,975
Totals __. 19,878,921 o e | 21,366,265 | . . 1 23,882,190 | ... . 126,428,939 | ... 132325714
Fuels {
Coal—sold and used . 919,142 | 6,802,134 825,339 | 6,133,986 850.541 6,237,997 911,326 | 6,327,678 950,763 | 6,713,590
Natural gas delivered to pipe-line . 95,967,110 8,818,891 | 108,699,997 | 10,226,323 | 105,525, 373 10,719,298 | 118,959,880 | 12,192,816 | 138,814,144 | 14,493,255
Natural-gas liquid by-products* _ 473.948 82,592 370,402 96,347 614.2 189,977 706.563 6,100 836,766 7,765
Petroleum, crude* 1,810984 | 2,710,701 9,841,363 | 17.617,056 | 13,458, 739 25,470,361 | 12,474,054 | 24.047.837 | 14,449,968 | 29,340,642
Totals | 18,414,318 | 34,073,712 | . . | 42,617.633 42,794,431 | _ . | 50,815,252
Provincial totals ... oo 1179.807,321 | ... 1229371484 |~ ___ 1255.863.587 267,139,168 | . 1280,417,502

® See notes on individual minerals listed alphabetically on pages A 16 to A 19.
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VALUES FOR SUBSEQUENT PERIODS

ARE AVERAGES PER YEAR OR VALUES FOR THE PARTICULAR YEAR

b

—VALUES FOR 1836 To 1900 ARE TOTALS FOR THE PERIOD OF PRODUCTION;

TaABLE IV

26 MINES AND PETROLEUM RESOURCES REPORT, 1965
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TABLE V.—QUANTITIES FOR 1836 To 1900 ARE TOTALS FOR THE PERIOD OF PRODUCTION; QUANTITIES FOR SUBSEQUENT
PERIODS ARE AVERAGES PER YEAR OR QUANTITIES FOR THE PARTICULAR YEAR

I901-1910 I911-1920 1921-1930 1931 -1940
YEARLY AVERAGE | | YEARLY AVERAGE | | YEARLY AVERAGE | | YEARLY AVERAGE

|
|

5

COPPER

COPPER

COPPER]

— N Wb O N O

UNIT VALUES

GOLD-200,000 OZ. ASBESTOS-25,000 TONS

SILVER-5,000,000 0Z CEMENT - 500,000 BBLS.

COPPER-10,000,000 LBS. COAL~ 1,000,000 TONS

LEAD~-50,000,000 LBS. NATURAL GAS-50000000 MSCF.

ZINC~-50,000,000 LBS. OIL-1000,000 BBLS.

IRON-500,000 TONS MOLYBDENUM - 5,000,000 LBS.
1941-1950 1951-1960 1963

YEARLY AVERAGE YEARLY AVERAGE

COPPER

ZINC

LEAD

UNITS

“NWwhuvoe e © O

)
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)
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TABLE VI.—PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND ZINC, 1858—1965

P‘f‘éﬁf,fe‘;’d Gold (Fine) Silver* Copper Lead Zinc -
Year Vgltsé
Quantity | Value Quantity | Value Quantity Value Quantity Value Quantity Value Quantity Value

Oz $ Oz. $ Oz. $ Lb. $ Lb. $ Lb. $ $
1858-86, incl. .| 3,105,775|52,798,364 . . — o | e 52,798,364
1887 40,810] 693,709 17,690 17,331 204,800 9,216 - 720,256
1888 . 36,280 616,731 79,780 75,000 674,500 29,813 . 721,544
1889 .. 34,640| 588,923 53,192 47,873 165,100 6,498 643,294
1890 . 29,080 494,436 70,427 73,948 — 568,384
1891.. 25,280 429,811 4,500 4,000 433,811
1892 . 23,500] 399,526] . 71,160 66,935 808,420 33,064 499,525
1893 . 20,950| 356,131 1,170 23,404 227,000 195,000 __. 2,135,023 78,996 653,531
1894 . 23,850] 405,516 6,252 125,014 746,379 470,219 324,680 5,662,523 169,87¢ - 1,186,858
1895 28,330] 481,683 39,270 785,400 1,496,522 977,229 952,840 47,642 16,475,464 532,255 - 2,824,209
1896 . 32,000 544,026 64,441 1,287,820 3,322,161| 2,225,877 3,825,756 191,28¢ 24,199,977 721,384 - 4,970,393
1897 .. 30,210 513,520 106,143} 2,122,860 5,472,971 3,272,836 5,325,180 266,258 38,841,135 1,390,517 7,565,991
1898 - 37,840 643,346 110,061 2,201,217 4,293,025| 2,376,190 7,282,278 876,05¢ 31,693,559 1,077,581 7,174,390
1899 79,110] 1,344,900 138,316 2,857,588] 2,939,413 1,663,708 7,728,255] 1,352,445 21,862,436 878,87C 8,097,511
1900 .. 75,220 1,278,724 167,153} 3,455,050 3,958,175] 2,309,20C 9,977,080| 1,615,289 63,358,621 2,699,077 11,357,340
1901 . N 57,060 970,100 210,384| 4,348,637 4,396,447] 2,462,008 27,603,746| 4.446,963} 51,582,905 2,010,18¢ 14,237,894
1902 _ a 63,130} 1,073,140 236,491] 4,888,269 3,817,917 1,891,779 29,652,043| 3,450,291 22,536,381 824,832 - - 12,128,311
1903 . 62,380| 1,060,420| 232,828} 4,812,554 2,996,204| 1,521,472| 34,359,921| 4,547,878 18,089,283 689,744 12,632,068
1904 _ 65,610] 1,115,300] 222,042] 4,589,608] 3,222,481] 1,719,51¢ 35,710,128) 4,578,037 36,646,244 1,421,874 13,424,335
1905 . 57,020 969,300 238,660 4,933,103 3,439,417 1,971,818 37,692,251 5,876,222} 56,580,703 2,399,022 * 139,200 16,288,665
1906 . 55,790 948,400 224,027| 4,630,639] 2,990,262} 1,897,320 42,990,488| 8,288,565 52,408,217 2,667,578 * 17,100| 18,449,602
1907 . 48,710 828,000 196,179| 4,055,020 2,745,448] 1,703,825 40,832,721} 8,166,544 47,738,703 2,291,45¢ * 46,100 17,090,947
1908 _ 38,060 647,000 255,582| 5.282,879 2,631,389| 1,321,483 47,274,614| 6,240,249 43,195,733 1,632,799 * 99,296 15,223,706
1909 28,060/ 477,000 238,224] 4,924,090| 2,532,742} 1,239,270| 45,597,245] 5,918,522 44,396,346 1,709,259 8,500,000 400,000| 14,668,141
1910 . 31,760 540,000] 267,701 5,533,380 2,450,241 1,245,01¢ 38,243,934| 4,871,512 34,658,746 1,386,350 4,184,192 192,473 13,768,731
1911 _ 25,0601 426,000 228,617| 4,725,512 1,892,364 958,293 36,927,656] 4,571,644 26,872,397 1,069,521 2,634,544| 129,092 11,880,062
1912 32,680 555,500| 257,496] 5,322,442 3,132,108 1,810,045| 51,456,537| 8,408,512 44,871,454 1,805,627 5,358,280 316,139| 18,218,266
1913 30,000 510,000 272,254| 5,627,595 3,465,856] 1,968,60! 46,460,305 7,094,489 55,364,677 2,175,832 6,758,768 324,421 17,700,943
1914 . 33,240 565,000 247,170 5,109,008 3,602,180 1,876,73¢| 45,009,699 6,121,319 50,625,048 1,771,877 7,866,467 346,125 15,790,055
1915. 45,290| 770,000{ 250,021| 5,167,934| 3,366,506] 1,588,991 56,918,405 9,835,500 46,503,590 1,939,200 12,982,440 1,460,524| 20,762,149
1916. 34,150 580,500 221,932} 4,587,333 3,301,923 2,059,739 65,379,364 17,784,494 48,727,516 3,007,462 37,168.980] 4,043,985 32,063,513
1917 29,180 496,000 114,523 2,367,191 2,929.216| 2,265,749 59,007,565 16,038,256 37,307,465 2,951,020 41,848,513} 3,166,259 27,284,475
1918 18.820| 320,000| 164,674 3,403,811 3,998,172| 3,215,870| 61,483,754] 15,143,449 43,899,661 2,928,107 41,772,916 2,899,040 27,910,277
1919 16,850 286,500 152,426] 3,150,644 3,403,119 3,592,673 42,459,339 7,939,89¢ 29,475,968 1,526,85° 56,737,651 3,540,429 20,036,997
1920. 13,040] 221,600 120,048] 2,481,392 3,377,849 3,235,980 44,887,676 7,832,899 39,331,218 2,816,115 47,208,268 3,077,979 19,665,965
1921. 13,720] 233,200 135,765 2,804,197 2,673,389 1,591,201 39,036,993 4,879,624 41,402,288 1,693,354 49,419,372 1,952,065 13,153,641

21,690] 368,800 197,856| 4,089,684 7,101,311 4,554,781 32,359,896 4,329,754 67,447,985 3,480,306 57,146,548 2,777,322| 19,600,647

24,710] 420,000] 179,245 3,704,9941 6,032,986] 3,718,129| 57,720,290 8,323,266 96,663,152 6,321,770 58,344,462 3,278,903 25,767,062

! !
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Oz. $ Oz. $ Oz. $ Lb. $ Lb. $ Lb. $ $
24,750] 420,750 247,716] 5,120,535| 8,341,768| 5,292,184| 64,845,393 8,442,870 170,384,481 12,415917]4 79,130,970 4,266,741 35,958,997
16,476 280,092| 209,719 4,335,069 7,654,844{ 5,286,818| 72,306,432} 10,153,269 237,899,199| 18,670,329, 98,257,099 7,754,450 46,480,027
20,912 355,503| 201,427| 4,163,859 10,748,556 6,675,606| 89,339,768| 12,324,421 263,023,936 17,757,535 142,876,947 10,586,610| 51,863,534
9,191 156,247 178,001] 3,679,601] 10,470,185 5,902,043 89,202,871] 11,525,011 282,996,423 14,874,292 145,225,443 8,996,135| 45,133,329
8,424 143,208 180,662 3,734,609| 10,627,167 6,182,461 97,908,316| 14,265,242 305,140,792|  13,961,412|- 181,763,147| 9,984,613| 48,271,545
6,983 1187111 145,223] 3,002,020| 9,960,172{ 5,278,194| 102,793,669 18,612,850 307,999,153| 15,555,18%|~ 172,096,841 9,268,792 51,835,756
8,955 152,235] 160,836] 3,324,975| 11,328,263 4,322,185| 92,362,240] 11,990,466 321,803,725|~ 12,638,198 250,479,310 9,017,005| 41,445,064
17,176| 291,992 146,133| 3,020,837 7,550,331 2,254,979| 64,134,746 5,365,690 261,902,228 7,097,812 202,071,702 5,160,911| 23,192,221
20,400 395,542 181,651 4,263,389 7,150,655| 2,264,729| 50,608,036] 3,228,892 252,007,574 5,326,432 192,120,091 4,621,641 20,100,625
23,928] 562,787] . 223,589| 6,394,645 7,021,754| 2,656,526| 43,149,460 3,216,701 271,689,217 6,497,719 195,963,751 6,291,416| 25,619,794
25,181] 714,431 297,216[ 10,253,952{ 8,613,977 4,088,280{ 49,651,733} 3,683,662 347,366,967 8,461,859~ 249,152,403 7,584,199} 34,786,383
30,929 895,058| 365,343| 12,856,419 9,269,944| 6,005,996] 39,428,208| 3,073,428 344,268,444 10,785,930| 256,239,446 7,940,860 41,557,691
43,389 1,249,940} 404,578| 14,172,367 9,547,124 4,308,330 21,671,711 2,053,828 377,971,618 14,790,028 254,581,393 8,439,373| 45,013,866
54,153| 1,558,245) 460,781| 16,122,767 11,305,367 5,073,962| 46,057,584] 6,023,411 419,118,371] 21,417,049 291,192,278  14,274,245| 64,469,679
57,759| 1,671,015 557,522| 19,613,624 10,861,578! 4,722,288 65,769,906 6,558,575 412,979,182 13,810,024 298,497,295 9,172,822| 55,548,348
49,746| 1,478,492 587,336 21,226,957| 10,821,393| 4,381,365| 73,254,679| 7,392,862 378,743,663| 12,002,390 278,409,102 8,544,375| 55,026,441
39,067| 1,236,928 583,524| 22,461,516 12,327,944} 4,715,315| 77,980,223| 7,865,085 466,849,112] 15,695,467 312,020,671] 10,643,026 62,617,337
43,775] 1,385,962 571,026] 21,984,501} 12,175,700] 4,658,545 66,435,583] 6,700,693 456,840,454 15,358,976 367,869,579 12,548,031 62,636,708
32,904| 1,041,772} 444,518] 17,113,943 9,677,881 4,080,775 50,097,716 5,052,856 507,199,704 17,052,054 387,236,469 13,208,636 57,550,036
14,600] 462,270| 224,403] 8,639,516| 8,526,310| 3,858.496{ 42,307,510 4,971,132 439,155,635] 16,485,902 336,150,455| 13,446,018] 47,863,334
11,433 361,977| 186,632 7,185,332| 5,705,334| 2,453,293| 36,300,589| 4,356,070 292,922,888 13,181,530 278,063,373] 11,956,725| 39,494,927
12,589 398,591] 175,373| 6,751,860 6,157,307 2,893,934| 25,852,366 3,244,472 336,976,468| 16,848,823 294,791,635] 18,984,581 49,122,261
15,729| 475,361 117,612 4,322,241 6,365,761! 5,324,959} 17,500,538] 2,240,070 345,862,680] 23,345,731 274,269,956] 21,420,484| 57,128,846
6,969 200,585| 243,282 8,514,870 5,708,461 4,110,092 41,783,921| 8,519,741 313,733,089] 42,887,313 253,006,168 28,412,593| 92,645,194
20,332 585,200 286,230] 10,018,050 6,720,134 5,040,101 43,025,388] 9,616,174 320,037,525 57,734,770 270,310,195]  37,654,211| 120,648,506
17,886 529,524 288,396] 10,382,256| 7,637,882 5,671,082| 54,856,808| 10,956,550 265,378,899| 41,929,866 288,225,368 38,181,214| 107,650,492
19,134] 598,717 283,983] 10,805,553] 9,509,456| 7,667,950 42,212,133 9,889,458 284,024,522 41,052,905 260,344,227|.  43,769,392] 113,783,975
23,691 717,911 261,274] 9,627,947| 8,218,914 7,770,983 43,249,658( 11,980,155 273,456,604] 50,316,015 337,511,324|  67,164,754| 147,577,765
17,554 494,756 255,789] 8,765,889| 8,810,807 7,326,803| 42,005,512| 13,054,893 284,949,396 45,936,692 372,871,717]  59,189,656] 134,768,689
14,245 403,230| 253,552| 8,727,294] 8,378,819] 7,019,272 49,021,013] 14,869,544 297,634,712| 39,481,244 382,300,862 40,810,618| 111,311,202
8,684] 238,967| 258,388 8,803,279| 9,826,403 8,154,145| 50,150,087] 14,599,693 332,474,456| 45,482,505 334,124,560 34,805,755 112,084,344
7,666] 217,614] 242477 8,370,306 7,903,149] 6,942,995| 44,238,031} 16,932,549 302,567,640| 45,161,245 429,198,565 T52,048,909| 129,673,618
3,865 109,450 191,743] 6,603,628 8,405,074 7,511,866] 43,360,575| 17,251,872 283,718,073 44,702,619 443,853,004] 58,934,801! 135,114,236
2,936 80,990 223,403] 7,495,170{ 8,129,348 7,077,166 31,387,441 8,170,465 281,603,346] 39,568,086 449,276,797|  50,206,681] 112,598,558
5,650] 157,871 194,354 6,604,149| 7,041,058 6,086,854| 12,658,649] 2,964,529 294,573,159 34,627,075 432,002,790 43,234,839 93,675,317
7,570] 208,973| 173,146] 5,812,511 6,198,101 5,421,417 16,233,546] 4,497,991 287,423,357| 33,542,306 402,342,850| 44,169,198 93,652,396
3,847| 107,418 205,580| 6,979,441 7.446,643| 6,600,183| 33,064,429 9,583,724 333,608,699] 38,661,912 403,399,319  50,656,726] 112,589,404
3,416 99,884| 159,821 5,667,253 7,373,997| 6,909,140 31,692,412 8,965,149 384,284,524| 42,313,569 387,951,190} 45,370,891 109,325,886
3,315 96,697| 158,850| 5,942,101 6,189,804 7,181,907| 108,979,144| 33,209,215 335,282,537 34,537,454 413,430,817| 51,356,376] 132,323,750
4,620 135,411| 154,979| 5,850,458| 6,422,680 8,861,050| 118,247,104 36,238,007 314,974,310 37,834,714 402,863,154| 53,069,163] 141,988,803
1,842 55,191 138,487| 5,227,884| 5,269,642 7,348,938| 115,554,700 38,609,136 268,737,503 39,402,293 400.796.562] 58,648,561] 149,292,003
. 866 25,053 117,124] 4,419,089 4,972,084] 6,929,793 85,197,073| 32,696,081 250,183,633] 43,149,171 311,249,250 48,666,933| 135,886,120
Totals ... | 5,231,422 96,841,657“6,438,630 481,759,931 | 454,129,633|295,498,646 |3,440,357,540|643,999,578 | 14,752,155,137[1,180,499,646 | 12,981,449,476]1,168,669,412 3,867,268,870

!

® See notes on individual minerals listed alphabetically on pages A 16 to A 19,

SOLLSILVIS

6L V



A 30 MINES AND PETROLEUM RESOURCES REPORT, 1965
TABLE VIIa—PrODUCTION, 1964 AND 1965, AND
Placer
Division Period Lode Industrial | Structural
Quantity | Gold* Silver* Metals Minerals Materials
{Crude) Value Value
} $ 3 3
Alberni 1964 | . - 6,131,133 .- 90,942
1966 | : 10,021,157 ... 121,359
To date 1,617 33,263(.... 46,149,761 9,388 1,675,666
AN 1964 317 8,720 . 430
1965 138| 4,188 2,584
To date 738,600(17,383,114| 1,631 37,483,714 24,325 512,009
Cariboo .o 1964 1,023]| 31,446 185 754,393 64,8558 373,183
1985 658| 16,188 100 3,183,062 4420 704,250
To date |2,607,929|54,093,439( 2,443| 45,545,549 283,795 7,670,380
ClRtom e 1964 8 189 4].. . 31,834
1886 | e, . 45,086
To date | 19,171 243,069 23 B48,354 162,427 187,847
Fort Steele. 1964 [ T0.504,477 X55,100 87,610
1965 | 69,449,865| 1,064,050 308,840
To date | 1,878,651,075 8,600,471 5,858,672
Golden 1964 | 2,663,052 701,243 48,732
1968 | 2,108,259 798,331 188,653
TFo date 58,042,782 7,108,654 1,628,052
Greenwood oo 1964 I 4,419,970 ... . 26,1146
1965 e |- .. 5,243,049 (... . 87,789
To date 5,074 115,682 2] 142 800,627 2,323,897 056,487
Kamloops o oo 1964 21 604 £ 8,838,231 .. 824,396
a k| -7 A — 8,623,408 .. 872,347
604,785 7| 26,660,489 , R 11,6]2:0’73
Liard. ... e |- |- | 13,333,210 261,181
|- .-| 16,217,889 548,606
1,248,151 | 8,391 [{GB.034 688 3,434,906
Lillooet | 2,881,057 11,4904 196,717
| 2,086,810 5,249 317,196
1,804,304 36 138728620 94,272] 2,844,862
Nanaimo ooeeee - e e | 11,013,569 74,810 2,186,199
1985 - | 13,789,161 68,904 2,988,741
To date 19.300(. | 114:815,’545 965,514 42,393:862
Netson 1964 |- : 17,838,850 74,656 320,795
1968 | 18,338,182 127,459 104,104
To date | 288,327,148 367,491 3,798,385
New Westminster ... .-a- 1964 3,408,162 84,000{ 6,637,614
1965 | 3,442 888 08,895 B,348,601
N Ta date | 2%,769,7486 1,165,258 95,156,224
{1570 Y 1964 16,114,466 .. o] .
1985 11,487,337 .. - - B,8E0
To date 234 4,764 - 73,542,858 10,050] 567,057
OMINECA e 1064 180 5,587 22 22,440 2,400 242,796
1965 24 340 1 9,965,286 2,000 697,067
To date 56,279 1,400,7801  757] 43,024,552 15.860] 5,184,004
O50Y005.... [ 1564 13 302 1 9,112 399,401 64,304
1965 € 154 1].. . 380,000) 78,289
Revelstok To date 240 7 5,255,3458] 1,374,654
evOIStOKe e eeeee 1964 ! 74,6632
1988 . . 32,819
. To Jdate 7,582 164 477 67 11,237,401 1,49‘2t370
Similkameen. . 1964 33 ano 10 1,594 142,450
b E:T: 1< J (OO IS S 1,084 . 109,450
To date 45,607 875.204 10| 120,195,248 2,887,277
Skeena .. - 1964 . - 4,033,464 334,117
1965 3,802,646 .. 877.688
To date 222,308 489 8,507,658
Slocan. .. o e 1964 8,190,919 63,682
10,215,872 .
. o dnte 220/614.408 1172556
Trail Creek . o 1964 12,186 88,907
1965 8,630 95,609
To date 83,761,751 1 2,160.719
VANCOUVEl oo e 1064 4,947,375 810Q] 6,152,684
1866 2,087,792 110,083] 7,503,777
Ta date 227,168,346 €,570,191] 70,693,775
Vernon oo 1964 - . 98,262
1968 el 151,008
To dats 197,845 2,978 2,102,657
Victoria 1964 oo 3.979 T 6,511,971
1966 80! 7,283,938
Ta data | 628 15,880 | +rereeees 13,828,756 188.511]188,881 576
Not zesignedt. ___ .. 1044 246 7,487 45‘ 13,230,479 1,379,919] 1,504,108
1965 138 3,113 28/ 3,221,764 1,640,600 1,208,888
To date [1,525,407 17,259,'113 18,0921 225,7427415 89,773,385 16,061,863
Totals. . 1544 1,842 55,191 321" 180,870,817 | 16,989.46%] 26,428,050
1965 856 25,063 167 176,844,008 20,407,230 32,826,714
To date  |5,237,422196,841,657 18,103(4,080,591,568 [188,727,774|429,185,253
| | |

1 Re * not assigned,” see footnotes under Tables VIEIs and VIIC.
® Lee notes on individuat minerals Isted alphabetically on papes A 16 to A 15,
Morr—For individual metals, industrial minerals, and structural materials, see Tables VIIs, Vilc, VIIp, and




STATISTICS

ToTAL TO DATE, BY MINING DIVISIONS—SUMMARY

Fuels

Natural Gas Ligquid
Coal* Petroleum*® (Ditect to Pipe-line) By-products®

Quantity Value Quantity Value Quantity Value Quantity | Value

Diivision
Totals

I
Tons | $ BhL $ MS.CF. | $ Bbl $

846,089 5,668,799
913,778| 6,308,280

$
5,222,075
10,142,514
47,868,078
9,210
8,798
55,200,793
1,223,744
3,908,018
107,596,706
32,087

1,441,720
77,095,986
77,116,129

§6,451,182]268,739,151 - 2,147,137.824

50 750 |12,474,064] 24,047,887 [118,059,880|12,192,816| 706,563| 228,100
........................................ 14,440,863 20,340,642 (138,814/14414,403,266] 336,768 267,765
890,438[  899,521)58,366,186]105,722,504 [778/190,753]71,321,090{3,885,139| 991321

G8,382|  Ka8,683|.
31,085  349,310)..
74,308,508(300,568,797

2,92¢4,584| 11,080,836
6,835 69, -
5,000 59,000|..

451,197 2,968,158

4,617,442( 15,553,725

911,326] 6,857,678 12,474,054 24,047,837 |115,050,880112,102 816 706,563 228,100
950,763 8,713,590]14.440,968] 20,340,632| 138,814,144/14,093,2656| 836,768/ 287,765

138,878,8811589,076,172| 56,866,186|105,722,504 | 778,100,753(71,821,000 | 3,885,13%| 901,321)5
! !

3,413,927
3,005,143
65,988,726
4,448,088
5,340,838
146,196,675
9,663,235
9,265,830
45,474,427
50,067,794
60,867,968
291,458,639
3,039,178
2,408,268
143,062,004
14,762,900
17,196,108
459,163,018
18,236,610
18,667,712
200,582,012
10,130,774
11,890,485
119,684,801
18,119,716
11,472,987
85,205,568
442,762
10,718,683
52,692,511
473,120
458,441
57,780,058
74,662
32,819
12,804,305
144,960
110,534
143,503,022
4,367,581
4,180,232
232,151,460
9,254,501
10,251,168
221,796,131
81,0038
104,239
85,986,730
11,100,869
8,701,632
204,437,668
98,362
181,008
8,377,301
6,516,020
7,283,998
152,014,522
16,121,574
5,874,883
298,840,668
267,131,168
280,417,502

,871,475,442




TABLE VIIB.—PRODUCTION, 1964 AND 1965, AND TOTAL TO DATE, BY MINING D1visioNs—LoDE GOLD, SILVER, COPPER, LEAD, AND ZINC

Lode Gold Silver Copper Lead Zine s
Division Period D’}v;:‘(lm
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value
Oz. $ Oz. $ $ Lb. $ $
Alberni. ... 1964 734 27,709 101 147 | e 27,850
1965 |.__.. . SSRRUUUURUSUSUTN ISPSIRRRRRUNOS BORROUY APUSTOVRRY I -
To date 303,757| 11,364,987 162,684 79,053 343,518 5,419 11,792,985
Athn. 1964 | e eveemmee | e
1965 B ISR UUURUVUINY RSV U
To date 12,126,732 3,375,333| 2,893,952 8,160,266 3,437,907 37,483,354
Cariboo......coeeeei... 1964 749,979 ) s [T RUUU SO N 754,393
1965 18,481 697,288 3,236 4510 ..o I USRI IR 701,798
To date | 1,176,458| 42,374,367 139,664 99,763 2,362 920 24,560 3,724 505 19 42,478,793
Clinton..................... BT S (RN [SUUUUUTPRRNUURE BUSU TR PR TN TR (TR AU .
1965 .
To date 23,390 827,328 31,564 14,214 193 7 847,454
Fort Steele 1964 325 12,269 2,840,038| 3,960,660]. 188,345,245 27,615,180 245,548,918 35,931,173 67,519,282
19656 281 10,602 2,808,166 3,913,853 183,513,420 31,650,560 195,010,020 30,491,767 66,066,782
To date 6,637 202,128(221,520,381|138,720,539 28,592 6,193} 12,409,489,903| 955,424,637| 9,215,828,108] 764,344,327{1,858,697,824
Golden......cocoeo.o.ooo. 1964 oo e eeeeeeeaane 89,006 124,126 ... 4,455,688 653,293 12,097,985 1,770,298 2,647,717
1965 1 38 59,183 82,486 - 3,063,804 528,414 9,082,414 1,420,126 2,031,064
To date 170 4,882 4,023,619| 3,355,397 1,168,211 365,531 246,763,100| 24,154,244 303,647,145 28,135,813 56,015,867
Greenwood................ 1964 18,349 503,924 871,310 1,215,111 7,477,199 2,498,282 601,148] 88,140 695,773 101,812 4,407,269
1965 16,442 620,357 724,286| 1,009,466 8,902,490| 3,416,508 604,674 104,288 537,269| 84,007 5,234,626
_ To date | 1,234,846{ 28,102,648 37,325,086| 25,344,573] 489,311,322| 85,735,311 19,413,393 1,709,704 20,767,878 1,765,722] 142,657,958
Kamloops................. 1964 654 137,938 133,995 186,867 25,339,289 8,466,363].. - - 8,791,168
1965 1,696 60,179 84,215/ 117,374 21,818,680/ 8,373,356/ .. - S 8,550,908
Liard To date 55,463 1,895,007 607,586 603,666 72,658,360] 23,874,751 538,097 45,030 438,023| 29,826 26,448,280
fard...........l 1964 OSSO DO (O . [ PN oo
1965 | e | i e P SOTSOUUS (FRPRUUPPUORPUUPUN U UPPRISURRTR FOR
To date 114 4,120 540 446 56 22 10,102 1,724 6,312
Lillooet................. 1964 73,848] 2,787,762 14,662 AU T 3 4 IR [ . 2,808,209
1965 54,689| 2,059,643 10,666 14,866 ... . . . 2,074,509
To date | 3,935,094{138,004,751 942,911| 637,779 400 41 2,548 15 2| 188,645,121
Nanaimo................ 1964 13,668 515,967 60,643| 84,572 13,985,371 4,672,792 .. 5,273,331
1965 22,048 831,796 179,319] 249,924 16,723,699 6,418,016 | ... e 7,499,736
To date 145,110 4,207,402 994,984/ 872,772 73,316,994| 20,777,380] .. - - 25,857,554
Nelson..................... 1964 943 85,598 140,678 196,187]... . 24,032,074 3,523,582 84,976,320 12,434,585 16,189,952
1968 1,037 39,126 133,090/ 185,493 ... - 22,319,008 3,849,360 83,265,653| 13,019,402 17,093,381
To date | 1,335,136] 41,769,361 5,754,755 14,915,405 1,689,196 423,080,584 51,740,460| 1.,087,910,669| 138,936,356 239,890,128
New Westminster...... 1964 |. . 1,659,200 554,872]. 554,372
1965 1,700,000 652,809 | ... .o e e e 652,409
To date 10,674,649 3,323,391 1,119 12,755 481 3,446,875
Nicola ..., 1964 54,215,450 18,114,466 .... B 18,114,466
1965 JOTUSUURORRURY FSSRRR 29,880,753] 11,467,337 | .... S 11,467,337
To date 8,641 235,481 134,205 227,152,596] 73,071,293 2,239,124 90,923 323,735 10,954 73,542,856
Omineca................... 1964 8 302 8,914 ... .. 60,984 8,941 13,017 1,905 20,062
19656 22 830 37,433 ... . 164,675 28,384 206,922 32,354 98,701
To date 25,153| 776,797 7,657,485 6,748,062 1,546,025 3,595,988 31,882,742 3,954,634 17,530,929
|

28,297,411|
|
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! |
Oz $ Oz. $ Lb. $ Lb. Lb. | $ $
1 0S0¥00S.ccomearaecne. 1964 126 4,757 2,426 3,383 4,347 637 2,286] 335 9,112
1965 || IS PR DU
To date | 1,655,733| 50,313,477 599,877 399,994 2,843,616 417,190 140,765 7,208 16,164| 1,589] 51,139,458
Revelstoke......cceereeenn 1964 [RSOUR UVRUNVRTIRU URUR . . |
1965  |oeeeeeeeeeefeeeeiceaeenacnenne | oo . [
To date 87,300] 1,069,260| 4,108,010| 2,767,062 153,686 51,087 36,046,708 3,853,366 27,128,973| 3,311,482] 11,052,157
Similkameen............. 1964 1 38 7 102 4,352 1,454 (... [ ISR [RSTOR TR 1,594
1965 10 14 a17 160 ... 5,819] 910 1,084
To date 184,016| 6,327,410 4,219,551 2,582,419| 601,197,638(111,137,983 382,677 13,376 78,094| 4,874| 120,066,062
Skeena..........ococooeen 1964 1,941 73,272 38,257 53,352]|.. . e | e | 126,624
1965 669 25,241 14,886 20,747 .. . . 7,483 1,287 12,834] 2,007 49,282
To date | 2,414,410| 60,984,966 68,791,334| 44,083,071] 689,106,270{ 98,026,007 59,956,377 5,431,069 17,085,864 2,524,121| 211,049,234
810CAT. .. verememeeeeaes 1964 104 3,926 535,255] 746,456 21,905,027 3,211,715 26,734,109( 3,912,002 7,874,099
1965 24 208 593,235 826,815 | ... e 25,482,463 4,394,960 29,868,871/ 4,870,297 9,892,978
To date 16,006 463,833 73,898,690] 48,807,672 13,662 1,861 985,033,707| 85,288,159 797,562,668] 81,054,022 216,515,547
Trail Creek... 1964 158 965 356] 496 15,419 5,152 707 104 3,205 469 12,186
1965 222 8,376 68| 88|..... 464 80 552 86 8,630
To date | 2,984,548] 63,339.584| 3,673,070] 2,102,5604| 122,561,732] 18,245,404 146,421 12,293 133,571 R 83,715,977
Vancouver........c....... 1964 8,854/ 334,238 43,060 60,051 11,789,676] 3,939,166 57,108 8,373 3,812,989 4,899,783
1965 1,246! 47,012 18,249 25,434 4,981,250 1,911,854 5,754/ 992 621,256 2,082,232
To date 486,836| 15,718,136 5,054,253] 3,228,110(1,002,772,9311175,201,194 18,492,745 1,871,026 232,011,804 226,035,859
Vernon.....................] 1964 e .
L2 1O U B IO B O o o oY AUP
To date 5,224 176,082 12,823 8,084 654 100 2,933 10,816 188,345
Victoria. ...t 1964 17 642 35 501 8,488 2,836] ... 3,979
TV OO FESUROOROVSOUUNY EUURUUUURU ISR EESOTUURRRRUS RS fOUSUSURRUORINSNRUNY RPNV UURAY ATAUUUSUURARRUR (FOORRRR RN -
To date 40,720 927,715 909,140 548,719 48,977,926] 11,113,114 210,097 19,848 3,568,709
Not assignedl............ 1964 890 33,598 489,636 682,837 1,060,256 354,253 29,275,175 4,292,328 26.911.960 3,938,027
1965 469 17,895 316,725 441,433 1,189,884 456,642 15,022,008 2,590,846 2-7,362,260| 2-1,151,163 2,355,453
To date 15,305 429,363{ 5,021,108] 4,776,589 49,626,518 10,905,945 497.886,767| 43,786,934| 1,151,978,422| 102,512,031] 162,410,862
Totals....... 1964 138,487| 5,227,884| 5,269,412] 7,348,617| 115,554,700 38,609,13¢ 268,737,503] 39,402,293 400,796,562] 58,648,561] 149,236,491
1965 117,124] 4,419,089 4,971,972 6,929,636 85,197,073 32,896,081 250,188,633/ 43,149,171 311,249,250] 48,666,933] 135,860,910
To date ]16,438,630]481,759,931(454,108,826]295,480,543 3,440,357,540{643,999,578 14,752,155,187]1,180,499,646| 12,981,449,476(1,168,669,412(3,770,409,110
1 \

1 Gold, silver, copper, and some lead “ not assigned ”” were recovered at the Tacoma smelter from dross shipped from the Trail smelter.
at the Trail smelter by fuming current and reclaimed slag.
2 The total zinc reported includes the refined new zinc produced from British Columbia ores at Trail plus shipments to foreign smelters.
the difference between the actual shipments of the individual properties to Trail and the amount of refined zinc produced.

The zinc and most of the lead were recovered

The minus quantity shown for 1965 represents
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TABLE VIIc.—PRODUCTION, 1964 AND 1965, AND TOTAL TO DATE, BY MINING DIVISIONS—MISCELLANEOUS METALS

Antimony

Bismuth

Cadmium

Chromite

Iron Concentrates

Manganese

Mercury

Pe Vv

Division Period
Quan-

tity

Quantity Value Quantity Value Quantity Value Value | Quantity Value Qtlixlayn- Value | Quantity Value

Lb. $ Lb. $ Lb. $ Tons 3 Tons

846,459
926,338
3,225,718

|
$ Tons | $ Lb. $
9,103,283].... e
10,021,157

34,356,776|.

Alberni 1964
1965
To date
1964
1966
To date
1964
19656
To date
1964
1965
To date
1964
1966
To date

Atlin.

Cariboo.

319,212 561,762

Clinton.___.

Fort Steele.. 518,672
411,944
932,453
35,875
27,768
473,894
3,920
3,030
57,685

1,680,497 ...
1,146,206
2,829,525
116,235/
77,195

*73,460
*155,038
390,682

769,126
1,502,318
3,978,047

Golden....._...............

To date 40,062

14,906

111,274

95,851

Lillooet.

22,848
12,301
38,704

13,466 4,321

653,404
688,585/
11,094,488

Nanaimo......o.ccceeeeees

6,640,238]....
6,289,415|....
88,957,991

1,648,907|...
1,342,771
12,518,331 ...

NeISON...ccememnmicenanans 508,922
483,011

6,397,775

New Westminster......

Omineca.

734
1,800
265,041

2,378
5,004
526,443

104,489 15,217: .............. 4,150,892(10,400,259

0s0yo00!

To date | 16| i el | IS

* Sec note under iron concentrates, page A 17.
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Revelstoke....oueeennnnnae.

Similkameen.............

SKkeena.....veeeevenceennns

Slocan. ....coooeveeeecennns

Trail Creek...._...........

Vancouver. ... O

Vernon.....................

Victoria. ...

Not assigned.............

Totals.......

Lb. $ Lb. $ Lb. $ Tons $ Tons 3 Tons $ Lb. $
b K- 1.7 S FORUURUSUUS FRPUROPUIN SONOURRRU FRUTO IO [SUURSURURR ISR NSRS FSRE SNSRI FOURURU SR ISR,
1965 [ NSRS FSURUROUSURUSUUUOU UUTUUIUURUURY RSSTURRII INUUSIRUUUIRE SUUSUURIPUSURS IO R FSSRROURRRT FORPTURUNS PP
To date 9,394 8,456 ol e 103,612 176,102 e o e e
1964  Jeoeeooiiieiieas
1965 | e | e e e
To date
1964 | e s e s e 29,23¢ ,906,840
1965 |t e e e e 395,442 3,453,264 ... | f.
To date 141,890 316,764 1,218,404} 10,927,951
1964 97,784 316,820 . - ISR FSORURURRPY SEURTRRUUUUUTY FO
1965 116,149 322,894 .
To date 2,107,805 4,082,568
1964 s i e e e e
1965
To date 115 | 210 BB0] 1,928 e e e
1964 14,689
1965 | 2,000
To date |........ 541,172 | 1,182,587 .o oo e e e
1964 |t forvvmmmnameme [ e e e e i e e
1965
To date |oooiiemiiiins Joerememmeeeeen | oo oo e e e e e
1964
1965 O OO
To date . 7,000
1964 1,591,5238* 700,270 213,428* 480,213 683,659*
1965 1,301,787* 689,947| 144,630* 446,907| 1-597,116*11-1,609,942| . ..
To date {46,987,183*%]13,191,001(6,154,107%|10,993,293| 22,488,042*] 32,163,505|.. . . -
1964 1,591,523 700,270] 213,428 480,213 1,864,255 6,040,186 .. e 2,002,562] 20,419,487... 5,64 22,848
1965 1,301,787 689,947 144,630 446,907 466,586 1,297,110 - 2,165,403! 21,266,154 ... R 1,520 12,301
To date |47,186,459 [13,287,033/6,154,107 110,993,293 33,835,696 1,724 4,170,730{10,444,758

55,341,929 796/ 32,295
|

15,951,009(138,318,541
|

32,668
|

* See notes on individual minerals listed alphabetically on pages A 16 to A 19.
1 The total cadmium reported includes the new cadmium from British Columbia ores treated at Trail plus shipments to foreign smelters. The minus quantity shown for 1965 represents
the difference between the actual shipments of the individual properties to Trail and the amouat of cadmium produced.
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TABLE VIIc.—PRODUCTION, 1964 AND 1965, AND ToTAL TO DATE, BY MINING DIVISIONS—MISCELLANEOUS METALS—Continued

Molybdenum Nickel Palladium Platinum Tin Tungsten (WO3)
es T Otbher, Division
Division Period Value Total
Qtliltan— Value Quantity Value | Quan | yapye | QUal- | vaje | Quantity Value Quantity Value
y tity tity
Lb. $ Lb. $ Oz. $ Oz. $ Lb. $ Lb. $ $ $
Alberni...ccoceemmirnnnimennns] 1964 |aeeeieecececermcemmmcmemmccmee | erme e e e e et e e e 9,103,283
1965 10,021,16%
AT 10 7T U FUNTIURURURSRRN [ AN (SN IR FPURIRR ISR SESUUOURON SSPOUUI RO PR 34,356,776
Atln. e 1964 .
19686 -
To date 292 360 .l 360
[07:9.51 7o 7o TR 1964 .
1966 |1,8615,228] 2,481,264 | ... ..l i e [ 2,481,264
To date |1,615,223| 2,481,264 59| 2,299 3,066,756
(63541713 VU 1964 JUUUURURRRU [URRRUUUSNUUN USSR JOURUNTRRT FRUUUSURUURTY [UUTUURROUN DUTURRUUURRU FUUSTURRU I EPUURTR SUUURUUORRUUUUY USSR U RTORRers
98B | i | b e e e e e b e s e
To date | ccvecemmceeees e b e e e e e e e 900
Fort Steele.....cocoeeccaeienn. 1964 352,350 535,572 2,985,195
1965 | L e e e 377,207 735,554 3,388,077
To date 16,126,093{13,057,495 88,1841 19,953,251
Golden......oouiooeeciaeiaceeann] b 17 S ORI FURNURTOURURT [T [UUUVTRTUUUIUY [PUNSURE PURUUUUUE U] [SUN SRR AUVTRS 116,235
1966 | i [ 77,195
To date |.cccceevimmmmmatammmmiimcenenee | e 926,885
Greenwood.... 1964 12,701
1966 8,423
To date 142,669
KamloODS. ..o ceacereeeuzaeance 1964 28,245 S AR 1:1: | [UUUURURNRY SUURUUUURUUURTNY IEUCH FSUNSOURRTRI SUURUR R ISUVUUUTURIURRUTUN AUOSUUURURUN ASTTURURTUOUPURTURY SUTURTUUTUOUUUTON PRORR 47,063
19656 51,900 b 2.1+ J (OO [UURRIUUUUURN [FOORVRRIS IUOURROY JSURURRN IUUPUURUU AU R 72,500
To date 80,145 119,568} i e e e e e e 221,209
) T8 s SO 1964 - -
1965 PR SRRSO DUCTRR [PUUPOUp
To date Jeeeeeeermeinsiomriemeeeenn el 2 79 79
Lillooet......coevmeeemmncrnnnnees. 1964 22,848
1968 | oo 12,301
To date 1,469 2,440 3 118 32,353 37,021 it 83,499
Nanaimo 1964 [oicervvecacesommenmimieeecs f e e e 6,640,238
6,289,415
... | 88,957,991
Nelson.... .| 1,648,907
- | 1,842,771
15,035 18,378 PSP PO SN FUSURUOUVOU RSP S 13,739,939(33,900,311 | ............... 46,437,020
New Westminster............. 1964 8,898,560] 2,854,790 -ovemiieeoreemiemmaee e e | e e ] e e e e 2,854,790
1965 3,322,000| 2,790,480 2,790,480
To date | veeevececeicboniaiee e 24,608,459119,822,8T8 | ----cecreere]ommmmmemea [orereocrece leemmmimaae [ e [ | e e 19,322,873
Omi 1964 . 2,378
1866 |6,622,002| 9,851,680 9,856,684
To date 5,622,962 9,853,420 3 154 2,210,892 4,697,710 4202| 25,493,623
(01103 (o To!: T 1964 IR
1965
To date 612 b 1 )21 | [PURURRRROURRURUN (HPUROUIRRRIRRIUIEY PRPTPRIRRY FPUPUEIORY SRR SRR PO 1,020

9t VvV
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] I | |
Lb. $ Lb. | $ Oz. $ 0z | $ Lb. $ Lb. | $ $ $
Revelstoke 1964 L ISR (SRRUNURP ISUUUUPURTUN ESUONT T FESRUOUP
1965
To date 7,784 5,687 |-rereeeerenaee 185,244
Similk: 1964 -
19656 -
To date 1,2871129,186 |.ceomeemeeeeeemnes [eemenneeeereams [erveesccennenreas fereevevcaanas | meemmemmemeas e 129,186
Skeena B Y2 S 1 o s TS RN SR oy AU FONUSU U FOUSUUSRUUOUNY PYOTRTIURTN BN 3,906,840
1966 B PO 3,453,264
To date 7,813 13,020 et 366 331 1,3893] 11,259,455
Slocan 1964 . 316,820
1966 322,894
To date 4,098,861
Trail Creek.... 1964
b E: 71 S IR DSYSURORRSROUROIY [SSUUNURUURUUUUE [N (SRR SRRRUURTUN FRRRI ISR FSUURUUUOP USRS SR,
To date 749| 30,462 53 8,177} .- 35,774
‘Vancouver. 1964 JUUTSSRUEI ISR 47,592
1965 5,560
b o Y P2 - T Y ESURRSUPUOURNPRN [OOSR SO [ SSPRRUI SUCUUUN PSR PSRN 1,132,537
Vernon b7 7 " (ORIN JUNSUSRIUURTY [PRONRRI INUVDUSTRURORURN PR IUURPUOR FUSURII IR ONIUOTOOPIRTUIS NUINENMIERPSIYS PRI -
1965 .
To date 5,414 281171 ) [NV FOUSVRRRRRURRRORE PRI [SSRUURUNE FROUSRRUN UUUORIS FURIUUPPY FRFPRITSTUNSITURIPS RNV RRNSRRRSERR PRSRITIPIIL R 9,500
Vietoria...oooooecmvmnemniiaaanes 1964
L K11 S FORUUUUUUUTON FUUUUTRURNRI (SRR ISUCORUNUUUUUUTY BN USRI (SUNTCRTURRUY PRI RSVINUUTTRUTIRIIY SUTEIIURRIP FTRoyRITRrson IommEpres FESTSRITRTTVCTRIN CESEE R RS
To date .. 35,437
Not assigned..........ccceeeee. 1964 533,897 3,929,436
1966 oo e | 1,339,389 866,301
To date - .|6,983,754 63,331,663
Totals............. 1964 28,245 47,063| 3,398,560| 2,854,790 352,350 535,572 .. 533,897 | 31,634,326
1965 |7,289,125'12,405,344| 8,322,000 2,790,480 377,207 786,554 | .. ..{1,339,389 | 40,983,186
To date I"1',348,673[|12,498,605 24,608,459]19,322,873 749] 80,462 | 1,407|185,00816,126,093|13,057,49516,019,324/38,663,751{7,073,747 |319,182,458
| f

1 Magnesium, page A 17.

2 Cobalt, page A 17.

3 Selenium, page A 18.

SOLLSILVIS

LEV




A 38

MINES AND PETROLEUM RESOURCES REPORT, 1965

TABLE VIID.—PRODUCTION, 1964 AND 1965, AND TOTAL

Division

Period

Asbestos

Barite

Diatomite

Fluxes (Quartz
and Limestone)

Granules, (Quartz,
Limestone, and
Granite)

Quan-

tity Value

Quan-

tity Value

Quan-
tity

Value

Quantity Value

Quan-

tity Value

Fort Steele...

Golden.....coeeuneeonens

Greenwood.....ceveenen

Kamloops..

Lillooet......ccoooanene.

Nanaimo....

Nelson.....coumuemeeans

New Westminster. .

Nicola..

Omineca................

OSO¥00S .evnemaannas

Similkameen..........

Skeena..................

Vancouver.............

Vernon.................

Victoria.....c..........

Not assigned....

Totals....

1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1064
1965
To date
1064
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date
1964
1965
To date

Tons

Tons

Tons

Tons

|
Tons §

1,143
82
3,727

64,555
4,420

140,3151.

48 168

80

8
10,588
17,466
1230,380

119,370 ..
182,931 ..
2,765,829

3,259

3,259 12,612

12,612]...

1,540,319

67,460
85,851
502,459

114,491,195
199,701,032

11,714,494...

31,012
24,266

76,956
127,459
303,416
84,000
98,995

3,418
4,473
12,484]
4,000]
6,260]
85,74711,165,256

162,718
158,500
3,317,703

18,300

1,050,722
|

29,692]

1964
1965
To date

67.460111,714,494
85,851(14,491,195

502,459199,701,032
|

10,588] 119,370
17,466| 182,931

230,388(2,765,909
I

1,143]
82|
3,727|‘

64,555
4,420
140,315

73,021] 237,298
69,2311.. 240,076

3,916,139‘6,896,249

19,289| 397,639
29,033! 447,954

247,047(3,660,683
|

See notes on individual minerals listed alphabetically on pages A 16 to A 19.
1 Arsenious oxide.

2 Bentonite.

3 Fluorspar.
4 Hydromagnesite.

5 Iron oxide and ochre.
6 Magnesium sulphate.



STATISTICS

To DATE, BY MINING DivISIONS—INDUSTRIAL MINERALS

Grgeum and Tade Mica Sulphur
Other, Division
Value Tetals
Quantity Value | Quantity| Value Quantity Value Quantity Value
[
Tons 3 Lb | Tons $ 3 5

112, R78
158,303
207 868
1,488,261

1,246,918

4,326,987

1,000

2,000|

§ Lh. §

10,013,800

528,187 8,284,673

g ]

70, .
1,054,050

87,473

"783,5783

1,624,616
1,724,504
8,331,656

63,161
91.883
427,538

1,588,800 35,538

§34.250] 10,815

160,500]

41,624 178,878
270 810 .
9,036 110,063 ...

642,772] 6,048,381

1,879,910
1,640,000

137.991
154,000

1,2765 11

,325
64,555
4,420
283,700

162,427
865,100
1,084,050
8,600,471
701,243
798,331
7,106,654

2,323,807

6,528 20
13,339,110
18,217,609
108,034,688
11,404
5,240
a4 270
T4.510
68,904
065,514
76,958
127,459
367,451
84,000
98,956
1,165,256

5,255,345

1,225,100
810

110,063
6,570,191

- - 8.992,308(39.773,385 39,773,385
188,303 581,973 11,587 13,804{ 278,385| 3,860,434 16,989,469
207,858 802,788 7129 9.2495. .. - 341,873| 4,428,617 . 20,407,230

2,861,687[10,966,025| 226,652| 95,5483 12,822, 050[185,818] 5,632.4209(62,611,773(1,703,527 188,727,774

| ;
7 Natro-zlunite, 9 Phosphate rock. 11 Talc,

3 Perlite.

10 Sodium carboaate,

12 YVolcanic ash,



A 40 MINES AND PETROLEUM RESOURCES REPORT, 1965

TABLE VIIE.—PRODUCTION, 1964 AND 1965, AND TOTAL
ﬁpbble,
s - Lime and | Building- iprap, Sand and
Division Period Cement Limestone stone Cr?xrslged Gravel
Rock
$ $ $ $ 3
Alberni 1964 53,337 37,605
1965 15,835 105,724
To date 215,122 1,460,544
Atlin 1964 oo N 430
1965 2,584
To date | .ooovereoeeereeacs 1,108 ceeeeeeaees 98,478 212,423
Cariboo. 1964 50,113 323,072
1965 53,481 650,769
To date |o.occeeciieeeaceas 7,500 .o 1,110,355 6,508,648
Clinton..... 1964 31,834
1965 45,085
To date | 1,606 186,241
Fort Steele 1964 (... 12,065 55,545
1965 130,142 176,798
To date |............... 43,873 71,041] 1,441,980} 4,084,960
Golden 1964 48,732
1965 2,000]..cccencannne . 168,472
To date 1,000 26,000 125,339 1,743,978
Greenwood RS ET: S RN SURRRROUORRUO SR 1,000 25,116
1965 6,000|... ............ 91,789
To date |cceeevmeiceennns 42,560 36,5001 171,319 584,825
Kamoop 1964 -l 580,216 244,180
1965 . .| 185558| 486,789
To date |- 12,000 18,000| 6,196,443] 5,313,251
Liard . 3,000] 258,181
| 60,341 488,264
97,006| 38,337,960
Lillooet - 57,382 139,335
| 80,576 236.620
2,000] 607,904 1,734,858
Nanaimo. ..ceeeremmiimrniirercmecececineneneeeeeen | 1964 [l 1,869,821 (.. 78,554 237,824
87,000 267,921 899,030
3,286,257 812,579] 3,559,344
BT K05 WU RRRRRPOUUUUURPOUOE B I 11 7: S FOORRRRURUR AR 18,279 3,711 298,805
23,975! 2,600 77.526
412,969| 498,989 2,829,910
New Westminster. 116,857 6,664] 209,009] 3,759.293
179,166 ............... 882,165| 4,449,744
1,771,984 20,974] 9,673,047] 39,458,050
Nicola | 5,259
5,650
133,341} 425,716
Omineca. 26,477 316,319
268,075] 428,982
3,077|.. 957,673] 4,217,985
Qs0y00s. 714}.. 1,040 62.550
2.800] 75,689
33,784 153,247 1,172,773
Revelstoke. 8,527| 66,135
. 4,313! 28,506
1,000 343,966] 1,141,829
Similkameen 5.500] 136.950
14,926/ 94.525
11,571 551,269 2,246,582
Skeena. 47,983 .. 112,683] 173,451
49,685 .. A 871,837 256,164
1,592,112 144,000! 1,827,539 4,930,786
Slocan | 4.660! 58,922
! 7,185] 28,109
1,000 115,143] 118,534/ 937,649
Trail Creek. -l 5,513 63,394
4500 ... ... 851 90,458
32,500 81,484! 224,049 1,822,688
Vancouver. 1964 4,626,619 ................ sk 4: 1 [ 1,525,486
6,267,945 9,467 2,226,368
27,750,955 | 80,293,595
Yernon . 2] 92,950
| 36,579 114,427
.................... 46,499 81,052] 242,009 2,571,843
Victoria 1964 5,414,157 19,820|.. | | 615,627
1965 5,931,862 14,310 .. .| 886! 813,063
To date [115,822,304 860,492 45| 457,299] 15,929,549
Not assigned 1964 | 67,119 1,436,984
1965 | 63,151| 1,145,837
To date |.... . 315,498 505,018] 486,742] 5,601,408
Totals. 1964 | 10,040,776] 2,055,195 25,522 1,285,318{ 10,013,970
1965 | 11,199,607 2,482,451 118975| 1,938,088! 12,8686.959
To date %143,583,759 38,409,776

8,865,168;34,054,223E142,307,391

* See note under structural materials, page A 19.



STATISTICS

TOo DATE, BY MINING DIVISIONS—STRUCTURAL MATERIALS

A 41

Brick
(Com-
mon)

Face,
Paving, Fire.
and bricks,
Sewer Blocks
Brick

Clays

W
urai Tile i T
{Hollow Draa‘: ‘;I‘ ile
Rores| e
of Tile, :
Floor Pipe
Tile

72,379

9,110]
10.826]
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TABLE VIITA.—QUANTITY! AND VALUE OF COAL PER YEAR TO DATE

Year (2‘(;5(())nxs‘b.) Value Year (2‘(’)1(‘]%nf‘b') Value
i
1836-59 . .. 41,871 $149,548 2,237,042 $7,745,847
15.956 56,988 2,076,601 7,114,178
15,427 55,096 2,583,469 8,900,675
20.292 72,472 2,436,101 8,484,343
23,906 85,380 2,575,275 12,833,994
32,068 115,528 2,433,540 11,975,671
36,757 131,276 2,852,535 13,450,169
28,129 100,460 2,670,314 12,836,013
34,988 124,956 2,726,793 12,880,060
49,286 176,020 2,636,740 12,678,548
40,098 143,208 2,027,843 9,911,935
33.424 119,372 2,541,212 12,168,905
55.4582 164,612 2,466.094 11,650,180
55.4582 164,612 2,553,416 12,269,135
55.4592 164,612 2,680,608 12,633,510
91,334 244,641 2,375,060 11,256,260
123,362 330,435 1,994,493 9,435,650
155.895 417,576 1,765,471 7,684,155
172,540 462,156 1,614,629 6,523,644
191,348 522,538 1,377,177 537511
270,257 723,503 1,430,042 5,725,133
299,708 802,785 1,278,380 5,048,864
255,760 685,171 1,352,301 5,722,502
315.997 846.417 1937 1,446,243 6,139,920
218,895 639,897 1938 . . 1,388,507 5,565,069
441.358 1,182,210 1939 1,561,084 6,280,956
409,468 1,096,788 1940 1,662,027 7,088,265
365.832 979,908 1941 —-— 1,844,745 7,660,000
462,964 1,240.080 1942 o 1,996,000 8,237,172
54R.017 1,467,903 1943, e 1,854,749 7,742,030
649,411 1,739,490 1,931,950 8,217.966
759.518 2.034,420 1,523,021 6,454,360
1,152,590 3,087.291 1,439,092 6,732,470
925.495 2,479,005 1,696,350 8,680.440
1,095,690 2,934,882 1,604,480 9,765,395
1,134,509 3,038,859 1,621,268 10,549,924
1,052,412 2,824,687 1,574,006 10,119,303
1,002,268 2,693,961 1,573,572 10,169.617
999,372 2,734,522 1,402,313 9,729.739
1,263,272 3,582,595 1,384,138 9,528,279
1,435,314 4,126,803 1,308,284 9,154,544
1,781,000 4,744,530 1,332,874 8,986.501
1,894,544 5,016,398 1,417,209 9,346,518
1.838.621 4,832,257 1,085,657 7.340.339
1.624,742 4,332,297 796.413 5.937.860
1,887,981 4,953,024 690,011 5.472,064
2,044,931 5,511,861 788,658 5.242,223
2,126.865 5,548,044 919,142 6,802.134
2,485,961 7,637,713 825.339 6,133.986
2,362.514 7,356,866 850,541 6,237,997
2,688,672 8,574,884 : 911,326 6,327.678
3,314,749 11,108,335 1965..._ . 950,763 | 6,713,590
2.541,698 8,071,747 |
S 3,211,907 10,786,812 Totals ... 138,873,881 [$589,076,172
913 2,713,535 | 9,197,460 |

1 Quantity from 1836 to 1909 is gioss mine output and includes material fost in picking and washing. For
1910 and subsequent years the quantity js that sold and used.
2 Estimated breakdown of previously combined figure for three years.
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TaBLE VIIIB.—QUANTITY! AND VALUE OF CoAL SoLD aND USgD?

Used under Used in
Mining Division and Period Tota] Sales Company Making Total Sold and Used
Boilers Coke
|
Cariboo— Tons | Tons Tons Tons $
Total to 1950 | 33 ... 2 1,100
Total todate. o 257 i 33 290 | 1,100
Fort Steele—
Total to 1950 31,287,472 2,006,789 9,704,778 42,999,039 166,468,348
1951-60 7,014,784 145,624 2,195.744 9,356,152 58,606,978
1961 619,828 14,698 200,190 834,716 5,979,805
1962 532,289 10.788 191,454 734,531 5,255,540
1963 557,939 17,089 191,879 766,907 5,454,401
1964 639.2A5 17.452 189.342 846,059 5,668,799
1965 692,535 15,314 205,929 913,778 6,305,280
Totaltodate .. . 41,344,112 2,227,754 12,879,316 56,451,182 253,739,151
Kamloops—
Total to 1950 14,348 739 15,087 59,765
Totaltodate 14,348 739 15,087 59,765
Liard— |
Total to 1950 58,417 | 266 58,683 325,395
1951-60 . 36.083 20 36,103 333,461
1961 . 2,062 2.062 17,000
1962 1,389 1,389 12,501
1963 . 1,146 1,146 10,414
1964 50 50 750
Totaltodate . ... 99.147 | 286 99.433 699,521
Nanaimo—
Total to 1950 67,181,037 4,280,602 558,985 72,020,624 | 278,647,173
1951-60 . 1,951,075 | . 1,962,146 19,134,499
1961 76,009 76.009 736,814
1962 83.534 - 83.534 801,294
1963 76,728 76,728 711,085
1964 58.382 58.382 588.622
1965 31,085 | o [ —— 31,085 349,310
Totaltodate ... | 69,457,850 | 4,291,673 | 558,985 74.308,508 | 300,968,797
Nicola— |
Total to 1950 2,731.340 188,884 2,920.224 10,985,359
1951-60 . 9016 | 016 91,725
1961 159 159 1.717
1962 125 125 1,375
1963 60 60 660
Totaltodate ... 2.740.700 | 188,884 2,929,584 | 11,080,836
Omineca—
Total to 1950 214,126 4,095 PR 218,221 1,034,134
951-60 202.931 202,931 1,616,775
1961 5,850 | 5.850 64,024
1962 5.760 ] 5.760 63.276
1963 5,700 | 5.700 61,437
1964 6,835 | 6,835 £9.507
1965 5,900 - 5,500 59,000_
Totaltodate ... __ 447,102 | 4,095 | 451,197 | 2,968,153
Os0y0os— | |
Total to 1950 1.122 | 1122 | 5,008
Total to date 1,122 | 1,122 | 5.008
Similkameen— !
Total to 1950 4,055,080 | 349,235 | e 4,404,315 18,426,725
1951-60 212,781 | 212,781 1,124.22A
1961 346 | 346 2.774
Totalto date ... 4.268,207 | 349.235 | 4,617,442 19,553,725
Skeena— 1
Total to 1950 36 | 36 116
Total to date ... 36 36 116
Provincial totals— | !
Total to 1950 105,543,235 | 6,830,643 10,263,763 122,637,641 475,953,123
1951-60 .. 9,426,670 | 156,715 2,195,744 11,779.129 80.907,6¢4
1961 704,254 | 14,698 200,190 919,142 6,802,134
1962 623.097 | 10,788 191,454 825.339 6,133,986
1963 641,573 | 17,089 191,879 850,541 6,237.997
1964 704,532 | 17,452 1R9.342 911,326 6,327,678
1965 729,520 ! 15,314 205,929 950.763 6,713,590
Totaltodate ... 118,372,881 | 7,062,699 13,438,301 138,873,881

1

I
I

I' 589,076,172

1 For differences between gross mine output and

Coal used in company boilers, including steam locomotives.

Coal used in making coke.

coal sold refer to table “ Production and Distribution by
Collieries and by Districts ” in section headed “ Coal ” or “ Coal-mining ™’ in this and preceding Annual Reports.
2 The totals “ sold and used ” include:—
Sales to retail and wholesale dealers, industrial users, and company employees.



TABLE IX.—COKE AND BY-PRODUCTS FOR YEARS 1895 TO 1925 AND BY YEARS 1926 10 1965

Coal Used in Makin Coke Made in Coke Made in Coke Made in Total
Coke # Bee-hive Ovens By-product Ovens Gas Plants Total Coke Made G Production
Year as Sold Tar Other By- Value of
and Used | Produced | products? Coke
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Industry
Tons s Tons $ Tons $ Tons H Tons $ $ $ $ $
7,955,795 125,673,600 | 4,920,457 |25,673,600 4,920,457 25,673,600 25,673,600
299,839 | 1,338,565 105,227 795,841 42,209 244,469 42,468 221,600 189,904 | 1,261,910 | 1,009,613 50,035 45,772 2,367,330
269,482 | 1,290,760 95,281 595,504 35,900 327,215 39,464 178,682 170,645 | 1,101,401 1,222,379 44,402 18,080 2,386.262
210,207 940,668 68,734 429,590 32,322 263,781 41,711 187,882 142,767 881,253 | 1,313,407 45,313 14,036 2,254.009
226,363 950,243 75,426 574,279 33,339 308,867 46,573 214,732 155,338 | 1,097,878 | 1,461,445 61,084 39,203 2,659,610
225,325 | 1,002,684 73,708 558,801 31,904 298,004 45,751 232,917 151,363 | 1,089,722 | 1,547,092 65,770 11,935 2,714,519
211,334 924,279 73,248 548,550 27,7117 236,537 41,836 210,470 142,801 995,557 | 1,541,454 66,506 2,636,120
151,750 710,432 33,090 247,615 25,436 217,221 44,645 237,174 103,171 702,010 | 1,589,656 54,771 2,360,546
107,400 554,152 6,097 44,813 24,263 213,750 34,156 214,454 64,516 473,017 | 1,473,433 45,610 1,995,726
141,384 571,167 24,840 154,105 23,512 213,653 51,184 198,217 99,536 565,975 | 1,439,287 43,939 2,053,957
127,776 494,492 27,066 160,565 14,911 109,684 46,111 160,694 88,088 430,943 | 1,430,057 44,876 1,908,957
125,810 436,595 34,009 191,843 | | 48,859 138,787 82,868 330,630 | 1,422,783 38,872 1,792,285
166,124 570,250 48,393 271,726 | e | 59,141 330,821 107,534 608,547 1,746,047 46,698 2,401,292
176,877 623,649 54,602 315,294 T [, 58,643 345,790 113.245 661,084 { 1,770,839 44,324 2,476,247
171,242 569,945 50.153 286,491 7,196 37,015 55,395 325,435 112,744 648,941 1,768,977 44,108 2,462,026
184,160 571,706 37,845 220,211 29,124 151,931 60,726 303.421 127.695 675,563 1,810,083 54,379 2,543,085
235,809 717,584 64,707 392,473 86,656 467,440 8,378 43,758 159,741 903,671 1,925,270 63,569 1,716 2,894,226
255.862 866,795 66,824 439,464 96,428 608,521 6,528 54,307 169,780 | 1,102,292 | 2,165,888 86,113 22,028 3,376,321
260,334 983,910 42,766 291,843 43,895 274,402 93,714 647,482 180,375 | 1,213,727 | 2,453,592 96,249 18,321 3,781,889
212,883 | 1,439,891 36,966 301,201 47,401 347,245 88,430 565,393 172.797 | 1,213,839 | 2,562,610 56,476 19.046 3.851,971
230,868 | 1,211,584 13,464 117,369 59,098 434,876 91,682 577,479 164.244 | 1,129,724 | 2,721,690 83,828 20,756 3,955,998
251,954 | 1,441,415 20,542 178,556 53,525 423,025 101,094 648.297 175.161 | 1,249,878 | 3,079,009 88,947 53,097 4,470,931
284,049 | 1,682,602 44,517 427,330 59,638 531.114 91,755 579,635 195,910 | 1,538,079 | 3,390,713 124,885 25,780 5,079,457
235,297 | 1,440,415 47,461 559,735 57,112 630,390 57,678 455,096 162,251 | 1,645,221 | 4,520,886 153,130 19,489 6,338,726
323,899 | 1,979,138 66,407 690,045 89,268 | 1,018,288 67,449 496,933 223,124 | 2,205,266 | 4,148,124 194,728 27,406 6,575,524
333,955 | 2,027,470 23,703 269.728 127,477 997,200 92,704 686,871 243,884 | 1,953,799 | 4,298,161 277,138 27,044 6,556,142
332,416 | 1,949,117 32,598 387,796 138,051 | 1,552,764 72,215 571,161 242,864 | 2,511,721 | 4,263,754 277,786 22,132 7,075,393
323,922 | 1,972,918 35,110 440,756 142,156 | 1,729,924 64,906 525,384 242,172 | 2,696,064 | 4,625,747 252,070 25.639 7,599,520
310,431 | 2,005,551 177,790 | 2.090,147 €0,407 525.41% 238,197 | 2.615,558 | 4,857,116 238,771 21,046 7,732,491
302,052 | 2,052,641 168,982 | 2,032,902 67,108 566,660 236,090 | 2,599,562 | 5,113,334 226,824 20,586 7,960,306
314,994 | 2,122,303 177,031 | 2,180,516 70,387 594,482 247,418 | 2,774,998 | 5,407,842 292,984 18,369 8,494,193
328,805 | 2,277,402 180.263 | 2,270,167 78,185 738,292 258,448 | 3,008,459 | 5,145,851 287,437 20,961 8,462,708
199,654 | 1,284,833 153,493 | 2,005,570 - —_ | — 153,493 | 2,005,570 14,600 121,849 - 2,142,019
224,158 | 1.420,328 173,920 | 2,253,102 173,920 | 2,253,102 14,600 97,803 - 2,365,505
173,227 | 1,135,222 134,134 | 1,789,906 134,134 | 1,789,906 14,600 76.891 1,881,397
186,960 | 1,124,760 139,040 | 1,948,370 139.040 | 1948370 | . 108,360 2,056.730
200,190 | 1,201,140 153,843 | 2.232.690 153.843 | 2.232.650 115,291 2,347,981
191,454 | 1,196,588 152,885 | 2,171,128 152,885 | 2,171,128 116,499 2,287,627
191,879 | 1,247,214 154,844 | 2,203.689 154,844 1 2,203,689 120,468 2,324,157
189.342 | 1,183,387 149.759 | 2.134.792 [ 149.759 | 2,134,792 152,423 2,287.215
- 205,929 | 1,338,539 | __ N — 167,271 | 2,478,575 | ... S 167,271 | 2,478,575 127,466 | . - 2,606,041
Totals .. .. |17,051,191 174,531,934 | 6,223,241 135,571,124 | 3,411,793 |39,428,870 | 1,829,283 111,777,717 [11,463,414 [86,777,711 | 83,269,939 | 4,588,672 553,717 175,190,039

1 ¢ Other by-products ” total includes ammonium sulphate, $52,492;

benzol (thinning), $312; solvent naphtha, $644; cinders, $344,682; pitch, $5,131; sulphuric acid, $6,658; tar-paint, $2,330; and miscellaneous, $10.827,

ammonia liquor, $103,850; light oils, $16,571; motor fuel, $7,009; naphthalene, $4,077; creosote, $34;

Yr vV
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STATISTICS
TABLE X.—DIVIDENDS PaID BY MINING COMPANIES, 1897-19635
Dividends Paid during 1964 and 1965
1964 1965

Bralorne Pioneer Mines Ltd. .~ . ... $645,740 $646,050
Brynnor Mines Ltd. ... .. 3,220,000 6,220,000
Casstar Asbestos Corporation Ltd. 2,376,000 2,748,750
Craigmont Mines Ltd. 5,139,166 3,807,956
Consolidated Mining and Smelting Co. of

Canada, Ltd, 26,453,900 30,036,524
Crows Nest Industries Ltd. S 582,878 583,865
Giant Mascot Mines Ltd. . 279,018 140,429
Sheep Creek Mines Ltd. 225,600 151,240
Others .« e 5,000 3,310

Totals ... . 338927308 $44,338,124
Dividends Paid Yearly, 1917 to 1965, Inclusive

Year Amount Paid Year Amount Paid
1917 o 3,269,494 1943 .. $11,860,159
1918 . 2,704,469 1944 . .. 11,367,732
1919 2,494,283 1945 . . 10,487,395
1920 1,870,296 1946 .. . 15,566,047
1921 736,629 1947 . . 27,940,213
1922 3,174,756 1948 o 37,672,319
1923 2,983,570 1949 33,651,096
1924 2,977,276 1950 ... 34,399,330
1925 5,853,416 1950 . . 40,921,238
1926. 8,011,137 1952 32,603,956
1927 8,816,681 1953 ... ... 22,323,089
1928 s 9,572,536 1954 . 25,368,262
1929 . 11,263,118 1955 ... 35,071,583
1930 . 10,543,500 1956 ... . 36,262,682
1931 4,650,857 1957 ... 24,247420
1932 2,786,958 1958 . ~ 14,996,123
1933 2,471,735 1959 . 16,444,281
1934 . 4,745,905 1960 20,595,943
1935. ... 7,386,070 1961 ... 20,720,239
1936 .. 10,513,705 1962 24,394,297
1937 15,085,293 1963 . 30,213,090
1938 _ 12,068,875 1964 . 38,927,308
1939 . . 11,865,698 1965 44,338,124
1940 . . 14,595,530 _
1941 . 16,598,110 Total = $781,038,921
1942 13,627,104
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TABLE X.—DIVIDENDS PAID BY MINING CoOMPANIES, 1897-1965—Continued

Lode-gold Mines1

Company or Mine Locality Class Ag{ggnt

Arlington Erie .. , Gold . . 394,872
Athabasca. Melson e | GOl [ 25,000
Bayonne. | Tye Siding ... . | Gold 25,000
Bratorne Mines L1d.2  Bridge River . . | Gold 17,759,500
Bralorne Pioneer Mines Ltd.2 .. | Bridge River . Gold 4,464 955
Belmoent-Surf Inlet | Princess Royal Isiand 1 Gold 1,437,300
Cariboo Gold Quartz Mining Co. Ltd o Wells . Gold . 1,679,976
Cariboo-McKinney Con. M. & M. Co. Camp McKmney L Gold 565,588
Canadian Pacific Exploration (Porm Rmo) .| Nelson .. JGold . 37,500
Centre Star. .. . erland - | Gold-copper ... 472,255
Fairview Amalgamated OQliver . ... Gold . ... . 5,254
Fern Gold Mining & Milling Co. I.td Nelson .. . | Gold .. 9,375
Gold Belt Mining Co. Ltd Sheep Creek . JGold 668,5053
Goodenough (leasers) Ymir Gold 13,731
Hedley Mascot Gold Mines Lid. oo Hedley oo Gold .. . 1,260,553
Island Mountain Mines Ltd Wells Gold 2,491,2365
LXL. . Rossland | Gold 134,025
Jewel-Detiero Greenwoed . | Gold 11,751
Kelowna Exploration Co. Ltd., [Vld{el Plate) .. | Hedley ... | Gold 2,040,000
K.elowna Mines Hedley Lid Hedley Gold .. .. 780,000
Kootenay Belle Gold Mines Ltd. ... .| Sheep Creek . Gold ... .. 157,856
Le Rei Mining Co.. Rossland _ | Gold-copper 1,475,000
LeRoiNo, 2Ltd. . _| Rossland | Gold-copper .. 1,574,640
Lorne (later Bralorne). Bridge River | Gold 20,450
Motherlode Sheep Creek (I Gold ... 163,500
Mount Zeballos Go]d Mines Ltd... Zeballos . Gold 165,000
Nickel Plate (Hedley Gold Mining Co. Lid. ) Hedley Gold ... 3,423,191
Pioneer Gold Mines of B.C. Ltd.2 .. . . . .| Bridg ... | Gold 10,048,914
Poorman .. | Gold 25,000
Premier Gold Mmmg Co.Ltd I . | Gold 18,858,0755
Privateer Mine Lid, . Zeballos. Gold ... 1,914,183
Queen {prior to Sheep Creek Gold Mines Ltd., 3. | Sheep Creek Gold ... 98,674
Relief Arlington Mines Ltd. (Second Relief) ... o Gold 08,0003
Reno Gold Mines Lid............. | Gold 1,433,6403
Sheep Creck Gold Mines Ltd. 6, Sheep Creek Gold . 3,796,8757
Silbak Premier Mines Ltd Premier Gold e 2,425,0005
Spud Valley Gold Mines Ltd Zeballos Gold 168,000
Sunset No. 2 Rossland .. s Gold-copper .. 115,007
Surf Inlet Consolidated Gold Mines Ltd......._.... | Surf Inlet Gold 120,279
War Eagle Rossland ..o Gold-copper ... 1,245,250
Ymir Gold . Ymir Gold — 300,000
Ymir Yankea Girl Ymir Gold 415,0023
Miscellaneous mines - Gold . . 108,623

Total, lode-gold mines... oo —— $82,566,825

I The gold-<copper properties of Rossland are included in this table.
2 Early in 1959 Bralorne Mines Ltd, and Piopneer Gold Mines of B.C. Ltd, were merged under the name of
Bralorne Pioneer Mines Ltd., and dividend payments for 1959 and subsequent yvears are entered under the new

company listing.
8 Includes

return of capital ¥ and * liguidating **

payments.

4 Former Kclowna Exploration Company Limited; changed January, 1951,
5 Up to and including 1936, dividends paid by Premier Gold Mining Company Eimited were derived from
Subsequent dividends paid by Premier Gold Mining Company
Limited bave been derived from the operations of subsidiary companies in British Columbia and elsewhere and
are net included in the figure given, In 1936, Silbak Premier, a subsidiary of Premier Gold Mining Company.
took over the former gold operations of that company in British Columbia.

operations of the company in British Columbia.

are given above,

Dividends paid by Silbak Premier

% [n March, 1956, the company name hecame Sheep Creek Mines Limited, and in September, 1965, it hecame

Aetna Investment Corporation Limited.

7 In several years, preceding 1953, company revenue included profits from operations of the Lucky Jim zinc-

lead mine,
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TABLE X.—DiviDENDS PAID BY MInInG CoMraNIES, 1897-1965—Continued

Silver-Lead-Zinc Mines

Company or Mine Locality Class Arlgl;?il(]im
ANMOING e Rambler . e Silver-lead-zine._.. 510,000
Base Metals Mining Corpnratwn Ttd. (Mon~
arch and Kicking Horse) _| Field . Silver-lead-Anc ... 586,1431
Reaverdell Wellington _| Beaverdell ... Silver-lead-zinc .._. 97,200
Beaver Silver Mines Ltd. Greenwoed .. Silver-lead-zinc __! 43,000
Bell ... . Beaverdell ... Silver-lead-zinc . __ 388,297
Bosun (Rosebery-Surprlse) .1 New Denver . Silver-lead-zine . 25,000
Canadian Exploration Lid... .| Salmo [ Silver-lead-zine.. . 11,175,400
Capella . New Denver Silver-lead-zinc . .. 5,500
Consolidated Mmmg and Smelung Co, of Can-
ada, Ttd. . - o Tradl | Silver-lead-zinc .| 610,464,8032
Couverapee Field Silver-lead-zing __. 5,203
Duthie Mines Ltd. Smithers . Silver-lead-zinc .. 50,000
Florence Sitver ... Ainsworth . - | Silver-lead-zinc 35,393
Giant Mascot Mines Ltd. ... Spiflimacheen 1 Silver-lead-zine . 179,263
Goodenaugh .. - Cody Silver-lead-zine 45,668
H.B. Min'ng Co. ... | Halt Creek _ Sitver-lead-zine . 8.904
Highland Lass Ltd. [ Beaverdell ... Silver-lead-zing . 132,464
Highland-Bell Ltd.. .| Beaverdell .. Silver-lead-zinc _ 2,111,840
Horn §ver _{ Similkameen .. .| Silver-lead-zinc _. 6.000
Idaho-Alamo ... ... - Sandon ... .| Silver-lead-zinc 400,000
Iron Mountain (Emerald) ... Salmo .| Silver-lead-zine ___ 20,000
Jackson . . Retallack _| Silver lead-zine ___ 20,000
Last Chance Thres Forks Silver-lead-zine 213,000
Lone Bachelor . Sandon . Silver-lead-zinc ... 50,000
Lucky Jim . Three Ferks -| Silver-lead-zinc __ 80,000
Mercury ' 8andon ... Silver-lead-zinc ... 6.000
Meteor ...t .| Stocan City Silver-lead-zinc 10,257
Monitor and Ajax.. Three Forks Silver-lead-rinc 70,500
Mountain Con ... Cody ... -i Sflver-Jead-zine . 71,387
McAllister 1 Thres Forks Silver-lead-zing ___ 45,088
Noble Five , Cody | Silver-lead-zine ... 72,859
NOLIE SUAT oo e eeree e e Kimberley -| Silver-lead-zinc ... 497.901
Mo. One Sandon Stlver-lead-zine 6,754
Ottawa - Sigcan City. Silver-lead-zine 110,429
Payne Sandon .| Silver-lead-zine 1,438,000
Providence . . Greenwood _ .| Silver-lead-zing . 142,283
Queen Bess . o e e Alamor.. - | Silver-tead-zine ... 25,000
Rambler-Cariboo - Rambler. --| Silver-lead-zinc ... 467,250
Reeves MacDonald Mines Ltd. ... Remac Silver-lead-zinc ___ 4,033,050
Reco . .. Cody. Silver-lead-zine __ 334,592
Ruth Mines Ltd Sanden Silver-lead-zine 125,490
St. Eugens . . . R Moyie . Silver-lead-zine . 566,000
Sheep Creek Mmes Ltd. Invermete .. Silver-lead-zine ... 1,239,340
Silversmith and Slocan Star4 Sandon . .| Silver-lead-zine . 1,267,600
Silver Standard Mines Ltd. .. Hazelton . Silver-lead-zinc .. 1,715,333
Spokane-Trinket .. Ainsworth .1 Bilver-lead-zinc __ 101,365
Standard Silver Lead Silverten ... Bilver-lead-zine 2,734,688
Sunset and Trade Dollar. - | Retallack . Silver-lead-zine 88,000
Sunshine Lardean Mines Ltd. Beaton . Silver-lead-zine ... 164,000
Torbrit Silver Mines Ltd. ... [ Al'ce Arm Silver-lead-zing .. 360,000
Tltica J— | Kasle B Silver-lead-zinc ... 64,000
Violamac Mines (B C ) Ltd. Mew Denver . Silver-lead-zinc _ 850,000
Wallace Mines Ltd. {Sally) .| Beaverdell ... Silver-lead-zinc 135,000
Washington ... Rambler Station Silver-lead-zite 20,000
‘Western Exploration Co. Ltd. ... Silverton . Silver-lead-zine ... 0,867
Whitewater .| Retallack Silver-lead-zinge .. 592,515
Yale Lead and Zing Mines Ltd. Ainsworth Silver-lead-zing 278,620
Miscellaneous mites. - R (O 70,239
Total, silver-lead-zine mines ... S I e | $643,831,840

1 Includes $466,143 “ return of capital *' distribution prior to 1949,
2 Earnings of several company mines, and custom smelter at Trail.
3 Includes $10,504 paid in 1944 but not included in the yearly figure.
1 These two properties were amalgamaied as Silversmith Mines Limited in August, 1939,
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TABLE X.—DIVIDENDS PAID BY MINING COMPANIES, 1897-1965—Continued

Copper Mines

Company or Mine Locality Class A;)naoi!&nt

Britannia M. & S. Co.1 Britannia Beach Copper. $18,803,772

Canada Copper Corp Greenwood Copper 615,399

Cornell Texada Island Copper 8,500

Craigmont Mines Ltd. Merritt Copper 13,925,574
Granby Cons. M. S. &P.Co.2 .. . . Phoenix, Anyox, Copper

Mountain Copper 29,873,226

Marble Bay. Texada Island Copper 175,000

Hall Mines Nelson Copper 233,280

Miscellaneous mines Copper 261,470

Total, copper mines $63,896,221

1 The Britannia Mining and Smelting Co. Limited, a wholly owned subsidiary of the Howe Sound Company
(Maine), paid the dividends shown to its parent company. On June 30, 1958, consolidation between the Howe
Sound Company (Maine) and Haile Mines Inc. became effective, bringing into existence Howe Sound Company
(Delaware). The Britannia mine became a division of the new Howe Sound Company, and in August Britannia
Mining and Smelting Co. was liquidated voluntarily. In January, 1963, the Britannia mine was purchased by
The Anaconda Company (Canada) Ltd.

2 The Granby Consolidated Mining Smelting and Power Company dividends commenced in 1904 and cover
all company activities in British Columbia to date. The figure includes all dividends, capital distributions, and
interim liquidating payments, the latter being $4,500,000 paid, in 1936, prior to reorganization.

Coal Mines
Wellington Collieries Ltd. Nanaimo Coal $16,000,000
Bulkley Valley Collieries Ltd Telkwa. Coal - 24,000
Crows Nest Industries Ltd. Fernie Coal 20,286,342
Canadian Collieries Resources Ltd. ... | Nanaimo Coal 828,271
Unsworth & Dunn Nanaimo Coal . 7,065
Total, coal mines $37,145,678

Iron Mines
Brynnor Mines Ltd Kennedy Lake Iron $9,440,000
Nimpkish Iron Mines Ltd Beaver Cove Iron 1,616,750
Total, iron mines $11,056,750

Asbestos Mines

Cassiar Asbestos Corp. Ltd. Cassiar Asbestos $17,368,750

Aggregate of All Classes

Lode-gold mining $82,566,825
Silver-lead-zinc mining and smelting 643,831,840
Copper-mining 63,896,221
Coal-mining 37,145,678
Iron-mining 11,056,750
Asbestos-mining 17,368,750
Miscellaneous, structural, and placer gold 7,799,073

Total $863,665,137

Note.—The term *“ miscellaneous ” noted in each class of dividend covers all payments of $5,000 and under,
together with payments made by companies or individuals requesting that the item be not disclosed.

In compiling the foregoing table of dividends paid, the Department wishes to acknowledge the kind assistance
given by companies, individuals, and trade journals in giving information on the subject.



STATISTICS A 49

TABLE XI.—PrRINCIPAL ITEMS OF EXPENDITURE, REPORTED FOR
OPERATIONS OF ALL CLASSES

Class Salaries and Fuel and Process
Wages Electricityl Suppliest 2
]
Lode-mining3___ - $50.899 328 $7.597.851 | $25,925,734
PLACETTNIMENE ooeeo e ecceeeecee e caeee e smm e e emen e ememan e oo 12,220 | e
Fuel—cozl, coke, and gas plant 2,021,402 319,002 | 29,159
»  petroleum and natural gas 1,435,769 S RSN
Industrial minerals 3,679,036 1,079,983 | 2,823,006
Structural-materials industry - 5,190.601 ' 2,507,487 [ 1,821,642
Totals, 1985 ... i e e $74,938,7T38 | $11,504,343 | %30,590,691
|
Totals, 1964. _ R 63,824,559 ‘| 10,205,861 | 27,628,953
1963 57,530,204 10,546,806 | 12,923,325
1962 . 565,622,171 9,505,550 ¥ 14,024,799
1961 oo 50,887,275 B,907,034 17,787.127
E960 e . 52,604,518 T,R14.TU8 21,496,912
1959 49,961,998 7.877,321 17.371.8388
1988 o e 48,083,560 B.OED,98D 15,053,088
1957 56,401,058 8,937,047 24,257,177
67.2G0,026 | 9,762,777 22 .036.83%
1,890,246 | 4,144,034 | 21,131.572
48,702,746 | 7,128,660 19,654,724
55,543.400 | 8,868,009 20,070,411
62,256,631 | 8,557.845 27,024,500
2,607,171 | 7,252,041 24,724,101
42,738,035 | $.775.008 17.500,.663
41.023,788 ] 7,206,637 17,884,408
%R 813,500 | 6,130 470 11,532,121
22,160,838 | 5,319,470 13,068,048
26,190,200 | 5,427,458 | 8,367,705
22,620,075 | 7.230.726 | 3,796,828
23,131,874 | 5,788,671 G.1358,084
26001467 ] 7,432 585 6,572.317
16.913.160 | T.088.100 4,863,398
26,050,401 | 3.TTRT4T 7.260,441
23,391,830 | 3.474.721 4,962,162
22,a57.0aK | 3,246,000 6,714,347
22,765,711 ] a.x06.106 | G.544.500
21.340.600 | i.ngg.311 | 8,545,330
17,887,818 1 n.724,144 | 4,484,501
16,758,867 | 2,619.639 | 4 652,780

Grand totals, 1935-65 | $1,269,376,359 | $214,464,173 | $453,684,028
! f

1 In some cases prior to 1964 this detzil is not available and is included in a total that contains expenditures
on fixed assets plus cost of goods, materials, and supplies not chargeable to fixed assets.

2 In previous vears designated as * process supplies (except fuel)—explosives, flux, chemicals, drill steel,
oxygen, acetylene, diamonds, etc.” The forms used in collecting data for all minerals excepting fuels aad sulphur,
beginning with 1964, read: * Process, operating, maintenance and repair supplies . ., , used in the mine/mill
operations; that is, explosives, chemicals, drill steel, bits, lubricants, electrical, etc., . . . not charged to Fixed
Assets Account . . . provisions and supplies sold in any company operated cafeteria or commissary.” ‘The
amount shown by 1964 returns is substantially greater than for any previous year, and because of the difference
in specification is not comparable.

3 Prior to 1962 this included data related to the principal tode metals as detailed in Table 1. The lode
metals classed ag miscellaneous metals in Table I were previously included under the heading ** Miscellaneous
Metals and Industrial Minerals,”
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TABLE XII.—AVERAGE NUMBER EMPLOYED IN THE MINING INDUSTRY,! 1901-65

e 4 . Structural
" Lode-mining 8 Coal-mining Materials
£ g,
£ £ 5 —
Year £ § % 2 E
— [ o - o ol @ =
18| |S|&|S|a|2 |55 8|25
- ] S ° = o 5 S S 52 = 2 g
& = < = = | = =} < = [ Oc | & = P
2,736|1,212|3.948 931 7,922
2,219(1,126{8,345 910 7.356
1,662]1,088{2,7h0 1,127 7.014
2,143[1,163|3.306 1,175 7,759
2,470/1,240|3.710 1.280 8,117
2,680/1,303(3,983 1,390 8,788
2,704i1,2390]3.943 207 7,712
2,667]1,12713,694 1.641 9,767
2,184]1.0703,254 1,705 ] 9.672
2,472(1,237|3.709 1,855 11,467
2,43511,159]3.594 1,661 .|10,467
.|2.47211,364]|3.837 1.855|7.130 ....|10,987
2.77311,505]4,278 1.72116,671 ..]10,949
2,741]1,433(4.174 1,465(5,732 9,908
2.70911,435(4,144 1,283]4.991 | - 9,185
3.35712,03615,393 1,366(5,060 110,453
8.290(2,19R8|5,488 1.41015,170 110,658
2.62611,764|4,390 1,760(5,247 9,637
51311,746]4,280 5]1,821(5,006| - .|10,225
..12,07411,605]3.879 2,158]6.349 .[10,028
1138510 97512,330 4,722]2.163]6.885 9,215
.11.510]1,23912,749 4,71211,932(6.644 9,393
12,102(1,518(8,818 4,342(1,807[6,149| .. 9,767
]2.353(1,680[4,038 3,804/1,624/5,418 .| 9,451
1925 oreeeen]2,298(2,840(5,188) ... ceeeeee|3,828(1,615|5,443 . - .j10.681
1926 2090|2,600/1,735(4,841 808(|2,461|3,757|1,565|5,322 493] 324] 124114,172
1927 415]2,871]1,016[4,587| 854|2,842(3,646{1,579|5,225| 647] 188] 122{14,830
1928 355/2,707|2,469/5,176 911(2,748|3.814!1,520(5,334 412} 308] 120(15,424
1020 e eeeeeeeeeeeeeeeeeaenen 341|2,926(2,052(4,978 966|2,948|3,.675|1,353(5,028 492| 544) 268{15,585
1930 425(2,316{1,260(3,576 83213,19713,389(1,256|4.645 843| 344| 170|14,032
1931 688/1,463| 834|2,207 581|3,157(2,957/1,125]4,082 460| h2a] 3s0)12,171
1032 874(1.355] 900]|2.255 542|2,036(|2,628| 980(3,608 536] 329 34410524
1933 1,134]1,786(1,335|3.121 $31]2,436(2,241| 853(3,094 376| 269] 408]11,369
1034 1,122]2.79611,729(4,525 631(2,890|2,050! 843(2,893 377 187 360|12,985
1935 1,29112,74011,497(4,237 907]2,771]2,145] 826(2,971 536] 270| 754|13.737
1936 1,12412.959{1,840|4,799 720/2,678]2.015] 799(2,814 0931| 288] B25|14,179
1937 1,371]3.603/1,818(5,421| 1,168]3,027]2,286{ 867|3,153 724| 327| 938]16,129
1938 1,30313.849(2,266(6,115 919{3,158]2,088] 874|2,962 900| 295] 369|16,021
1939 1,252(3.90512.050|5,955 996/3,18712,167| 809(2,97¢ 652| 311 561(15,890
1940 1,004|3.92312,104(6,027 [ 1,048|2,944|2,175| 699|2,874 827| 334| 647|15,708
1941 939!3.901|1,823|5.724( 1,025{3,07212,229] 404(2,723 T6G] 413} 422|15,084
1042 4890[2,920(1,50414.424 960/3,555]1,892] 408|2,360 842| 378] 262}13,270
1043 212]2,39411,699(4,093 891)2,835{2,240| 611|2,851 673| 326] 567|12,448
1944 255(1,806/1,82513,721 849]2,08112,150] 689|2,839 600] 351] 628|12,314
1945 209/1,93311,75013.683 822(2,83411,927! 503|2,430 921] 335 586|11,820
1040 347/1,918{1,817(3,7385 672/2,81311,773] 532]2,305 827| 555 679]11,933
LT & ORI 36013.02412,238/5,262 060/3,461{1,694| 731|2,428 977| 585] 869]14,899
1048 34813.14312,429(5,572( 1,126(3,884(1,594| 872|2,466] 1,591] 656] 754[16.397
1049 30313.034|2,724|5.758/1,20313,763/1,761| 545!2,308| 2,120] 542| 626|16,621
TOB0 . et eecccnrreeaa oo meaeeee 327!3.399]2,415|5,814 | 1,259!3,759/1,745| B516|2,261| 1,916] 616| 6G0J16,612
1951 205'3.78513,695/7,480]1,307/4,.04411,462] 463]1,025}! 1,783] 628] 49117,863
1952 230'4,171]3.92318,00411,516!4,120(1,280] 401|1,681| 1,530] 537] 529]18,257
1953 13213,145|2,589(5,734 | 1,371|3.901[1,154| 896[1,550| 1,909 559 634|15,790
100 e 109012.64412,520/5,164 | 1,129!3,119|1,076] 358|1,434 1,861] 638! 584|14,12¢
1055 103'2,564(2,553/5,117|1,09113,304[1,100| 378|1,478 1,6404] 641 722|14,102
1956 10512,637!2,827|5,464 | 1,043/3,339| 068| 398]1,366] 1.598] 770| 854]14.539
LR 12 B DU 67(2,303/2,447|4,840 838!3.328]1,020] 360[1,380} 1,705 625] 474(13,257
1958 75]1,01911,809(3,728| 625'3,081] 826| 260(1,086] 1.483] 677 4406]11,201
T 5\9\1.937|1,761|3.698 618/3,008! 765| 291|1,056 1,357‘ 484 459]10.779
1960 86/1,782(1,959(3,741 648/3,034| 894] 288{1,182) 1,704| 557 58911541
1961 T4 1,785]1.582]3.367 626|3,118| T705] 237| 042 1,828] 508} 571[11,034
1962 35[1,684]2,238]3,922 950]3,356] 548! 228 776 1,523] 481| 517|11,560
34311,752/2,423(4,175{ 850(23,239! 501| 247| T48| 009] 460! 528/10,952
5]1,83912,739(4,578 822]3,281] 446{ 267| 713 1,293] 444] 509(11,645
2'1,752'2,805|4,567 965]3,629| 405| 244] e49] 1,079] 422! 639]11,842

1 Mining industry includes all branches of the mineral industry except petroleum and natural gas.

2 The average number employed in the industry is the sum of the averages for individual companies.

The

average for each company is obtained by taking the sum of the numbers employed each month and dividing by
12, regardless of the number of months worked.
3 Includes estimated employment of 6 at Germansen Mines Ltd. and 35 at Wingdam and Lightning Creek

Mining Co. Ltd.
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STATISTICS

NET AND GROSS VALUE,! 1901-65

A 51

Number Gross Value

Nug}ber of Mines | Gross Value Freight Net Value \églgeegf of Metals

Year Tonnage? | gyinning | Shipping | as reported and to Leadpanh Produced?

Mines | Over 100 | by Shippersd | Treatment2 Shipper4 Zinel (Excluding

Tons Placer)
$ $ $ $ $

926,162 119 78 6,457,149 13,288,855
1,009,016 124 5 4,275,123 11,090,421
1,288,466 125 74 5,237,822 11,579,663
1,461,609 142 76 5,999,911 12,309,455
1,708,679 146 79 8,414,444 15,319,865
1,963,872 154 77 10,973,248 17,501,202
1,805,614 147 T2 10,504,102 16,273,305
2,083,606 108 59 7,972,344 14,580,991
2,057,713 89 52 8,027,781 14,191,141
2,216,428 83 50 6,450,335 13,228,731
1,770,785 80 45 5,770,257 11,454,062
2,688,532 886 51 10,530,279 17,662,766
2,663,809 110 58 9,594,742 17,191,432
2,175,971 98 56 8,239,321 15,225,727
2,720,669 132 59 13,235,224 19,995,212
3,229,942 169 81 24,835,941 31,512,148
2,797,368 193 - i (O SURRUUROULUI O PRI S 22,155,535 26,803,934
2,912,516 175 80 20,970,596 27,637,302
2,146,920 144 74 13,007,180 19,771,717
2,215,445 121 60 13,726,993 19,465,932
1,586,428 80 35 8,625,043 12,927,217
1,592,163 98 33 10,587,382 | 19,236,601
2,447,672 7 28 17,823,939 25,349,215
3,413,912 8¢ 37 25,125,528 36,638,816
3,849,269 102 40 36,578,048 46,200,650
4,775,327 138 55 38,558,613 40,668,566 51,512,289
5,416,411 132 52 | e 27,750,364 35,395,438 44,978,042
6,241,672 110 49 29,070,075 38,211,267 48,496,950
6,977,903 106 48 34,713,887 43,436,831 52,686,634
6,804,276 68 32 21,977,688 33,645,669 41,633,145
5,549.622 44 22 | riciiviies | emememeeeeneeeen 10,513,931 17,624,418 23,238,477
4,354,904 75 29 7,075,393 13,176,965 19.734,327
4,083,775 109 47 13,976,358 15,915,836 25,214,938
5,141,744 145 69 20,243,278 19,729,720 34,462,793
4,927,204 177 72 25,407,914 21,800,218 41,111,560
4,381,173 168 70 30,051,207 25,283,229 44,640,004
6,145,244 185 118 48,617,920 4.663,843 43,954,077 41,714,705 63,666,000
7,377,117 211 92 40,222,237 4,943,754 35,278,483 29,641,421 54,288,608
7.212.171 217 99 45,133,788 4,416,919 40,718,809 27,939,627 54,737,557
7,949,736 218 92 50,004,909 6,334,611 43,870,298 34,203,578 63.095,238
8,007,937 200 96 52,354,870 5,678,048 46,681,822 34,607,700 64,421,668
6,804,844 126 76 50,494,041 5,294,637 45,199,404 35,313,546 62,584,368
5,786,864 48 32 37,234,070 3,940,367 33,293,703 34,903,052 54,543,124
4,879,851 51 31 29,327,114 2,877,706 26.449,408 29,494,325 41,733,036
4,377,722 36 27 34,154,917 2,771,292 31,383,625 39,077,876 50,275,001
8,705,594 50 32 48,920,971 2,904,130 46,016,841 47,006,285 58,359,386
65,011,271 % 33 81,033,093 4,722,010 76,311,087 79,819,647 95,528,728
5,762,321 97 51 118,713,859 18,585,183 100,128,727 105,005,155 123,505,044
6,125,460 118 54 99,426,678 19,613,185 79,814,604 91,067,630 | 109,691,706
6,802,482 112 58 108,864,792 22,113.431 86,751,361 94,711,755 116,566,320
6,972,400 119 64 142,590,427 25,096,743 117,493,684 129,460,924 152,877,636
9,174,617 a5 58 140,070,389 30,444,575 106,601,451 118,181,241 147,3G0,893
9,660,281 80 48 94,655,069 27,815,152 66,739,892 95,161,406 | 126,350,912
8,513,865 63 40 106,223,833 29,135,673 77,088,160 94,887,953 123,504,282
9,126,902 53 34 119,039,285 30,696,044 88,343,241 114,142,703 142,391,009
8,827,037 70 40 125,043,590 31,933,681 93,110,262 120,889,292 149,331.373
7,282,436 59 40 95,644,930 80,273,900 65,370,185 97,945,232 125,272,668
6,402,198 AT 28 83,023,111 28,068,396 74,955,069 80,826,443 104,093,241
6,090,985 60 44 92,287,277 27,079,911 $5,208,728 82,209,495 104,867,557
8,242,703 67 31 114,852,061 29,505,158 85,346,903 98,902,362 130,196,595
8,392,161 59 39 112,488,918 30,304,050 82,184,868 96,649,609 128,465,488
. 11,212,106 64 45 137,759,188 84,274,698 103,484,490 119,103,045 159,530,089
.1 11,893,594 85 36 139,881,792 34,008,151 105,873,641 128,721,353 172,716,557
.| 12,523.636 68 42 | 169,503,670 39,516,641 | 129,987,029 136,859,990 | 180,870.817
39 | 166,386,094 124,512,185 | 176,844,096

______ | 15,042,356 | 56
I

28,592,8355] 137,793,259
[

1 Gross value calculated by valuing gold, silver, copper, lead, zinc, mercury (1938-44, 1955), and nickel (1936-37,
1958-65) at yearly average prices, and iron (1901-03, 1907, 1918-23, 1928, 1948-65), tungsten (1939-45, 1947-58), and

molybdenum beginning 1964 at values given by operators,

2 Includes ores of iron, mercury, nickel, tungsten, and silica (flux).
8 Data not collected before 1937.
4 Previous to 1937 the shipper reported * Net Value at Shipping Point,”” no indication being given as to how the net
value was computed. From 1937 on, the shipper has reported ‘ Gross Value,” from which deduction of freight and
treatment gives “ Net Value.”
5 As a result of a change in the questionnaire used, the transportation costs relating to the shipment of 230,689 tons
of ore or concentrates are not included.



TaBLE XIV.—LODE-METAL PRODUCTION IN 1965

. Ore Gross Metal Contents
P(r)op%z:_x;tyogr Loc&til:: of Owner or Agent Sh'&? ed Product Shipped Cad-
Treated Gold Silver Copper Lead Zinc mium
NORTHERN BRITISH Tons Oz. Oz. Lb. Lb. Lb. Lb.
COLUMBIA
Atlin Mining
Division
7 B e o PO N AN SN HURU H SO [ pU—
Liard Mining
Division
Nil i i i i ) | e | e
CENTRAL BRITISi
COLUMBIA
Cariboo Mining
Division
Aurum Wells The Cariboo Gold Quartz Min- 28,862 | Bullion 18,491 3236 | o e | e | e
ing Co. Ltd., Vancouver
Boss Mountain ... 100 Mile Brynnor Mines Ltd., Boss Moun 224,299 | Molybdenite concentrates, | . , JEES [ —
House tain Division, Vancouver 1,429 tons
Clinton Mining
Division
Nil o e e | e |
Omineca Mining
Division
Cronin . Smithers . New Cronin Babine Mines Ltd., 775 | Lead concentrates, 109 tons; 5 12214 | . 139,933 196,140 2,572
Vancouver zinc concentrates, 152 tons
Endako . ... | Endako .| Endako Mines Ltd., Vancouver.. | 2,287,000 | Molybdenite concentrates, 4,895
tons; molybdenum tri-oxide,
749 tons
French Peak ____ Smithers The Mining Syndicate Ltd., West 22 |Crudeore .o 2 6,346 | ... 7,376 | s JR—
Vancouver
Silver Standard ... Hazelton ... P. Kindrat, Smithers, lessee ______. 94 |Crudeore ... .. . 15 8627 | . 22,785 33,773 |
COAST AND ISLANDS
Alberni Mining
Division
Brynnot ... Kennedy Lake . | Brynnor Mines Ltd., Vancouver 843,933 | Iron concentrates, 658,515 tons
FI Zeballos ... | Zeballos Iron Mines, Ltd,, Van- 364,115 | Iron concentrates, 267,823 tons

couver
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Tons Oz. Oz, Lb. Lb. Lb. Lb.
Nanaimo Mining
Division
Copper Road ——.e....—.| Quadra Island_.| R. 1. Bennett, Heriot Bay ... 553 [Crudeore 2 261 40,372
Mount Washington Courtenay........ Mount Washington Milling Co. 187,472 | Copper concentrates, 8,922 tons| 1,730 | 108,589 3,757,971
(Domineer) Ltd., Vancouver
01d Sport Benson Lake ... | Coast Copper Co. Ltd., Port 292,165 | Copper concentrates, 15,048 |17,640 36,793 9,558,136 | o | s | el
McNeill tons; iron concentrates,
93,312 tons
Texada oo Texada Island ..| Texada Mines Ltd., Vancouver ___| 1,310,064 | Iron concentrates, 595,273 | 2,674 43,114 | 3,705,534
tons; copper concentrates,
9,318 tons
New Westminster
Mining Division
Pride of EMOry. ... oooeeee. Choate ... Giant Mascot Mines Ltd., Van- 330,954 | Nickel-copper concentrates, 18- | . 2,000,000 | —
couver 800 tons; nickel content,
3,770,000 1bs.
Skeena Mining
Division
Jessie, AdONS —..oooooococemee Jedway ... Jedway Iron Ore Ltd, Van- 820,890 | Iron concentrates, 395,442 tons | .
couver
Kennedy Silver ... Stewart ... Kennedy Silver Mines Ltd., Van- 2!Crudeore ... | _ 274 | 613 1,039 | .
couver
Silbak Premier Premier .__. _.| Silbak Premier Mines Ltd., Van- 2,336 | Gold-silver concentrates and 669 14915 | . 7,002 13,221 | e
couver precipitates, 70 tons
Vancouver Mining
Division
Britannia ... Britannia The Anaconda Co. (Canada) 226,005 | Copper concentrates and pre-| 1,246 19,194 | 5,068,990 11,508 690,284 2,857
Beach Ltd., Britannia Beach cipitates, 8,774 toms; zinc
concentrates, 664 tons; tail-
ings, 45,807 tons
Victoria Mining
Division
Nil e e e | e
SoutH CENTRAL
BrITIsH COLUMBIA
Greenwood Mining
Division
Highland-Bell ... . —| Beaverdell .. Mastodon-Highland Bell Mines 23,198 | Lead concentrates, 1,924 tons; 580 | 647,993 623,229 595,746 4,329
Ltd., Vancouver zinc concentrates, 418 tons;
jig concentrates, 219 tons
Phoenix - ooes e Greenwood....... The Granby Mining Co. Ltd., 703,420 | Copper concentrates, 18,271!15,862 93,906 | 9,085,200 | __
Phoenix Copper Division, Van- tons
couver
Spotted Horse ... Greenwood .| D. C. Wing, Greenwood ... 58 {Crudeore ... — 43 | 2,471 1,220 | e
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TABLE XIV.—LODE-METAL PRODUCTION IN 1965—Continued

Ore Gross Metal Contents
Property or Location of Shipped :
Operator Mine Owner or Agent or Product Shipped ] Cad-
Treated Gold Silver Copper Lead Zinc mium
SouTH CENTRAL BRITISH Tons Oz. Oz, ll Lb, Lb. Lb. Lb.
CoLumMsIiA—Continued
Kamloops Mining
Division
Bethlehem Ashcroft . Bethlehem Copper Corporation 1,788,371 | Copper concentrates, 32,132 1,595 88,647 | 22,140,000
Ltd., Vancouver tons; molybdenum concen-
trate, 55 tons
Lillooet Mining
Division
Bralorne ... Bridge River..... Bralorne Pioneer Mines Ltd., 115,731 | Bullion 54,589 10,666 -
. ) Vancouver
Silverquick ... .. ... Tyaughton Silverquick Development Co. | Mill sludge | Mercury, 20flasks .| {0 o e | e | e
. , Creek (B.C.) Ltd., Vancouver
Nicola Mining
Division
Craigmont ... Merritt ... . Craigmont Mines Ltd., Van- 1,314,199 | Copper concentrates, 55,729 | 30,438,043 | | e
couver tons
Osoyoos Mining
Division
Nl e e i
Similkameen Mining
Division
RedStar ... Princeton ... Garibaldi Copper Mines Ltd., 12 | Crude ore 10 537 | o 6,465 | e
. Squamish
Vernon Mining
Division
Nib Ve e I
SOUTHEASTERN BRITISH
COLUMBIA
Fort Steele Mining
Division
Sullivan ... Kimberley ... | The Consolidated Mining & | 2,516,794 | Lead concentrates, 128,559 281 |2,865,475 358,200 |204,001,000 | 216,677,800 | 588,491
Smelting Co. of Canada, Ltd., tons; zinc concentrates, 213,-
Trail 233 tons; zinc middlings, 620
tons; tin concentrates, 252
tons; iron sinter, 155,038
tons
Golden Mining
Division
Mineral King ... | Toby Creek....... Aetna Investment Corporation 145,196 | Lead concentrates, 2,473 tons; | ... 59,335 54,467 3,115,975 | 10,085,145 | 39,669

Ltd., Vancouver

zinc concentrates, 9,127 tons

PSSV
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Tons

Ruth oo Parson Columbia River Mines Ltd,, 17 |Crudeore. ... ...
Vancouver
Nelson Mining
Division
GoldBelt . Salmo ... . A. Endersby, Fruitvale §2 |Crudeore. ... ...
H.B. - -—| Salmo The Consolidated Mining & 415,290 | Lead concentrates, 6,326 tons;
Smelting Co. of Canada, Ltd., zinc concentrates, 36,454 tons
Trail
S A —— Salmo.__......... Canadian Exploration Ltd., Van- 377,124 | Lead concentrates, 4,413 tons;
couver zinc concentrates, 20,654 tons
Kootenay Belle ... Bryan’s Transfer Ltd. and M. 6,085 | Crudeore ..
Arishenkoff, Trail
New Arlington ... G.D.Fox, Trail. .. 5,406 | Siliceousore . ...
Reeves MacDonal Reeves MacDonald Mines Ltd., 409,504 | Lead concentrates, 7,236 tons;
Vancouver zinc concentrates, 24,846 ton
Silver Dollar . .1 D. H. Norcross, Nelson 154 -
F. J. Brady, Creston....__. 1
Revelstoke Mining
Division
Nil____.
Slocan Mining
Division
Altoona . ——ewceoereee—e| Sandon . S. Hallgren and J. H, MacMil- 272 | Lead concentrates, 16 tons;
lan, Nelson zinc concentrates, 26 tons
ANtOINE oo Sandon ... Antoine Silver Mines Ltd., North 499 | Lead concentrates, 17 tons;
Vancouver zinc concentrates, 17 tons
Bluebell .o ee Riondel ... The Consolidated Mining & 256,332 | Lead concentrates, 16,978 tons;
Smelting Co. of Canada, Ltd., zinc concentrates, 27,183 tons
Trail
Blue Star (Amazon, Black | Ainsworth. ... Blue Star Mines Ltd., Kaslo_______ 3,260 | Lead concentrates, 45 tons;
Fox, Triumph) zinc concentrates, 124 tons
Charleston Retallack Buchanan Mines Ltd., Nelson.____. 330 | Lead concentrates, 6 tons; zinc
concentrates, 10 tons
Cody RecO oo Sandon ... Minoca Mines Ltd., Vancouver.... Clean-up | Lead concentrates, 8 tons; zinc
concentrates, 8 tons
Cork Province - | Kaslo London Pride Silver Mines Ltd., 26,081 | Lead concentrates, 774 tons;
Vancouver zinc concentrates, 3,284 tons
Deadman ... Sandon .. L. and O. Fried, New Denver_____ 198 | Lead concentrates, 9 tons; zinc
concentrates, 84 tons; crude
ore, 7 tons
Enterprise -| Silverton ________ R. T. Avison, Silverton ____._____._. 19 |Crudeore. ... ... .. ...
Galena Farm1 Silverton
Greenhorn .| Silverton S. Hallgren, Nelson ... 13 {Crudeore .. ...
Hecla, Mammoth, and Silverton .| Johnsby Mines Ltd., Silverton ... 10,925 | Lead concentrates, 674 tons;

custom

zinc concentrates, 838 tons

0z | Lb. Lb. | Lb. Lb.
1,056 | oo 10,335 | 6,425 | o
|

13 155 263
55,729 9,355,280 | 40,603,480 | 328,813
26,680 | oo 7,076,299 | 24,448,253 | 202,568
691 | oo 13,228 } 13,968 | — ..

|

3,044 48,159 7,402 |
47,274 8,240,793 | 27,377,496 | 158,635

3,844 2,401

786 18
o1 | . . 13,847 28,702 179
5467 | . 18,291 19,802 149
320,907 | 388,400 | 24,495,860 | 27,953,480 | 124,018
2,335 | 56,972 115,454 605
617 | oo 7,988 12,648 119
582 | oo 9,456 8,558 47
45,797 | o 1,098,286 | 3,532,805 | 31,305
3077 | 20,035 102,434 781
1,698 | - 12,638 10,487 | e
RETYR 2,883 2373}
848,262 958,952 | 5,666

1 Ninety tons of low-grade dump material from the Galena Farm was milled with 2,649 tons of ore from the Washington.
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TaBLE XIV.—LODE-METAL PRODUCTION IN 1965—Continued

Ore Gross Metal Contents
Property or Location of Shipped :
Operator Mine Owner or Agent or Product Shipped . - Cad-
Treated Gold Silver Copper Lead Zinc mium
SOUTHEASTERN BRITISH Tons Oz. Oz. Lb. Lb. Lb. Lb.
CoLumsia—Continued
Slocan Mining
Division—Continued
Ottawa.. .| Slocan. ... Slocan Ottawa Mines Ltd., Van- 1,000 |Crudeore . .| 69,544 | o 8,234 | 3,145 | .
couver
Shady M.C. ... | Sandon_..___| N. Sibilleau, Rossland ... ... 2 {Crudeore | 136 | o 2,386 127 | e
Silversmith (Rabbitt Paw) | B. Perepolkin, L. Irwin, and K. 95 | Lead concentrates, 11 toms;| __ 1,784 | oo 23,568 | 12,132 62
Gordon, Hills zinc concentrates, 8 tons; ]
crude ore, 10 tons
Slocan Sovereign..___.._____ New Denver ___ | P. Leontowicz and A. Maxinuk, 6 |Crudeore .| 464 | o 7,367 433 |
X New Denver
Victor........_._____._ | Sandon J. Stewart and A. Anderson, 287 | Zinc concentrates, 53 tons; 10 8,411 46,965 63,850 400
3 New Denver crude ore, 34 tons
Washington._____________{ Sandon ... ... Red Deer Valley Coal Co. Ltd., 2,739 | Lead concentrates, 25 tons;| _____ 6,295 | oo 29,068 329,166 2,595
. - Calgary, Alta. zinc concentrates, 292 tons
Trail Creek Mining
Division
LXL Rossland ... J. A. Ruelle & Associates, Ross- 30 | High-grade ore. 68 32 | s 60 60
land
W.D. Trail Columbia River Mines Ltd., 207 |Crudeore .| 154 33 | e 413 553 |
Vancouver
Abacon ... ... Unknown.. Abacon Mineral Explorations 106 | Gold ore. 34 45 170

Ltd., Vancouver

1 Ninety tons of low-grade dump material from the Galena Farm was milled with 2,649 tons of ore from the Washington.
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STATISTICS A 57

TABLE XV.—LODE-METAL OPERATIONS’ EMPLOYMENT DURING 19651

Days Average Number
Oper:ting Tons Employed
Name of Mine or Operator
Mine | Mill Mined Milled Mine Mill
i !
Shipping Mines

Bethlehem Copper Corp. Ltd. (including Floods

Mining-and Aggregate Co.) 251 365 1,788,371 1,788,371 132 55
Bluebell (Cons. M. & S. Co. of Canada Ltd.) ........._.. 362 362 256,332 256,332 146 . 10
Bralorne Pioneer Mines Ltd 255 325 115,731 115,731 273 40
Britannia (The Anaconda Co. (Canada) Ltd.)_..__.___ 190 160 228,450 226,005 239 23
Brynnor Mines Ltd. (Boss Mountain Div.) 1 214 214 224,299 224,299 116 13
Brynnor Mines Ltd. (Kennedy Lake Div.).. 306 263 1,021,691 843,933 151 20
Canadian Exploration Ltd. (Jersey). . 365 365 377,124 377,124 196 14
Cariboo Gold Quartz Mining Co. Ltd... | 301 365 41,010 | 28,862 109 9
Coast Copper Co. Ltd 365 365 292,165 292,165 200 9
Craigmont Mines Ltd. (including Pooley Bros.) ... 269 1 269 1,005,476 1,314,199 329 147
Endako Mines Ltd. ... 365 230 5,143,200 | 2,287,000 126 131
Giant Mascot Mines Ltd. (Pride of Emory).. 268 268 330,954 330,954 138 19
Granby Mining Co. Ltd. (Phoenix) ... 264 365 703,420 | 703,420 86 32
H.B. (Cons. M. & S. Co. of Canada Ltd.) 255 363 415,290 415,290 111 18
Jedway Iron Ore Ltd. 345 314 835,231 820,890 63 63
Johnsby Mines Ltd. (Hecla) 260 240 10,973 10,925 20 4
London Pride Silver Mines Ltd. (Cork Province). 365 365 26,081 23,000 26 7
Mastodon-Highland Bell Mines Ltd. . 239 239 23,894 23,198 41 ) 8
Mineral King (Aetna Investment Corp. Ltd.) 272 b 255 145,196 145,196 93 13
Minoca Mines Ltd. (Yreka) 84 66 13,330 9,347 45 3
Mt. Washix}gton Milling Co. Ltd. (including Shaak

Contracting Ltd.) 365 365 243,028 187,472 8 44
Reeves MacDonald Mines Ltd 253 350 409,504 409,504 100 17
Sullivan (Cons. M. & S. Co. of Canada Ltd.) | 254 265 2,516,794 | 2,516,794 724 | 184
Texada Mines Ltd 365 | 365 1,261,178 | 1,310,064 230 36
Zeballos Iron Mines Ltd 296 295 364,115 364,115 52 4
Other mines [ (N S (U 17 2

Development and Explorations2
Anaconda American Brass I 19
Bralorne Pioneer Mines Ltd. ... | __. 10
Britannia (The Anaconda Co. (Canada) Ltd.) 14
Canex Aerial Exploration Ltd. .| . | .. 39
Consolidated Mining & Smelting Co. of CanadaLtd. | ___ | ___ 31
Craigmont Mines Ltd SO I 18
EndakoMinesLtd. ... .| | . 11
Granduc Operating Co. ..o | ] 44
Granduc Mines Ltd. . 108
Gunnex Ltd. ... 10
Julian Mining Co. Ltd. DEI
Kennco Explorations (Western) Ltd. ... | ___ | .. 30
Lornex Mining Corp. Ltd. 11
Newmont Mining Corp. of Canada Ltd. . ... 16
Noranda Exploration Co. Ltd.. | .. 1 . 40
Phelps Dodge Corp.of Canada Ltd. . | ___ | ___. 14
Silver Standard Mines Ltd 12
Southwest Potash Corp. ... | R 32 | .
Stikine Copper Ltd. o — 13 | ...
Utah Construction & MiningCo. ... .| . } . 11
Wesfrob Mines Ltd , 245
Other companies ... | e ) e 43 -
|

1 The average number employed includes wage-carners and salaried employees. The average is obtained by
adding the monthly figures and dividing by 12, irrespective of the number of months worked.
2 May not include employees of contractors doing diamond drilling and other work.



Departmental Work

ADMINISTRATION BRANCH

The Administration Branch is responsible for the administration of the
Provincial laws regarding the acquisition of rights to mineral and to coal, petroleum,
and natural gas, and deals with other departments of the Provincial service for the
Department or for any branch.

Gold Commissioners, Mining Recorders, and Sub-Mining Recorders, whose
duties are laid down in the Mineral Act and Placer-mining Act, administer these
Acts and other Acts relating to mining. Mining Recorders, in addition to their
own functions, may also exercise the powers conferred upon Gold Commissioners
with regard to mineral claims within the mining division for which they have been
appointed. Similar dutics may be performed by Mining Recorders with regard to
placer claims but not in respect of placer-mining leases. Recording of location and
of work upon a mineral claim as required by the Mineral Act and upon a placer
claim or a placer-mining lease as required by the Placer-mining Act must be made
at the office of the Mining Recorder for the mining division in which the claim or
lease is located. Information concerning claims and leases and concerning the
ownership and standing of claims and leases in any mining division may be obtained
from the Mining Recorder for the mining division in which the property is situated
or from the Department’s offices at Victoria, and Room 320, 890 West Pender
Street,®* Vancouver. Officials in the offices of the Gold Commissioner at Victoria
and the Gold Commissioner at Vancouver act as Sub-Mining Recorders for all
mining divisions. Sub-Mining Recorders, who act as forwarding agents, are
appointed at various places throughout the Province. They are authorized to
accept documents and fees, and forward them to the office of the Mining Recorder
for the correct mining division. Officials and their offices in various parts of the
Province arc listed in the table on page A 59.

CENTRAL RECORDS OFFICES (VICTORIA AND VANCOUVER)

Transcripts of all recordings in Mining Recorders’ offices throughout the
Province are sent to the office of the Chief Gold Commissioner in Victoria twice
each month, and include the names of lessees of reverted surveyed mineral claims.
These records and maps showing the avproximate positions of mineral claims held
by record and of placer-mining leases may be consulted by the public during office
hours at Victoria and at the office of the Gold Commissioner at Vanconver, Room
320, 890 West Pender Street.* The approxzimate position of mineral claims held
by record and of placer-mining leases are plotted from details supplied by locators.

* New address, effective August, 1966.

A 58




DEPARTMENTAL WORK

A 59

List oF GoLp COMMISSIONERS AND MINING RECORDERS IN THE PROVINCE

Mining Division

Lacation of Office

Gold Commissioner

Mining Recorder

Albermi Alberni
Atlin Atlin ..
Cariboo Quesnel

i .| Clinton _____
Fort Steele_ -...| Cranbrook
Golden .| Goiden ...
Greenwood Grand Forks
Kamloops . . Kamloops....
Liard...... Vietoria ...

Lillooet . _| Lillocet ...
Nanaimo... Nanalmo ...

Nelson Nelson

New Westminster...

Nicola.._....

Omineca._.._____________...

Os0y008 . Penticton

Revelstoke .. _| Revelstoke...
Similkameen .. Princetotl.....

Skeena Prince Rupert
Stocan.... Kaslo

Trail Creck .. Rossland
Vancouver.... | Vancouver... . _....._._.
Vemon .| Vernon

Yictoda. ... Victoria ...

55H2H4WU49HHQWPFﬁF€m’“UH

. Lancaster .
. P, Hughes _
. Archibald,
. Hedley ___

. Mundell

mr:m»g_m

ZeArmEmg,

UU

. 5.

. V. Drew
- Kennelly ..
" H. W, Hardmg_
. P. McKinnon
L.

l'l'l

gdell

. T.
. H.

5ggqqm¢aoﬂmomm ﬁwgmmeH

. G. O'Neill.
., P. Lancaster.
. E, P, Hughes.
. H. Archibald.
. L. Hedley.

. G. Mundell.
. Ma acgregor.
. J. Sell,

~

. H. Ryley.
B Offin.
. L. Brodie.
. W. Pedersen,
. 5. Dobson.
. H, Beley.
, 8. Dalby.,
. V. Drew,
. Kennelly.
. H. W, Harding.
. P. McKinnon,
. L. Draper.
rs. §. Jeannotte (Deputy),
. T. McGruder.

| E.7. Bowles.




GoLp CoMMISSIONERS” AND MINING RECORDERS' OFFICE STATISTICS, 1965

Féi;%g;‘:;z Lode-mining Placer-mining Revenue
¥ b} ol
i Lo g wa | @ - o B
Mining Division :E" i 2 ; gl 5 ) 3 r . 3
o . = & ] gg | = b = & 28 2
= =3 —_ o o ] 3] =%
£ | B g 5 2 g3 8 || 5 | 2 |8E| £ % g ®
s = 7y b= b=y o 2 |E b=} k=] =
= E =S EE g Eal = = B a ¥z 4 = aF = s
B = g E SE! = S 83 A = 8 a Z G
E |3 | B Sa g SE1 & | S| & | 8588 S @ fots] b S
Alberni 86 ‘ 1] 1,004 | 1,423 | $10,612.00 | .. 61 7 1 3|1 $25000 2 $575.00 | $26,049.00 j $26,624_00
Atlin 131 1 589 1,179 402400 | ... 41 2 1 11 47 3,100.00 3 755.00 | 20,059.00 2(1814.00
Cariboo 876 \ 12| 2,178 | 2,085 1,600.00 | ... 177 R 10| 104 [ 323 | 1,750.00 [ 73 6,625.00 | 40,354,550 ] 46,979.50
Clinton no . 479 429 2,443.00 | .. 46 2 - 54 14| | 18 550.00 | 10,885.75 | 11,435.75
Fort Steele oo oeeen oo 251 | 3| 2,270 922 2,600,000 | ... 59 6| ... 17| 64 6 1,775.00 | 22,126.25 | 23,901.25
Golden ... i 159 1 25 4,354 l 261 1,400.00 | ... 39 5 4 2 - 995.00 | 26,047.50 | 27,042.50
Greenwood . 152 6| 1263 ! 1,500 90000 | ... 81 35 5| 14 e 1,610.00 | 22,384.50 | 23,994.50
Kamloops .. 392 71 4895 | 3,910 8,500.00 | _.. 217 4 5| 17 500,00 | o 3,002.00 | 6416640 [ 6726840
Liard 243 4| 3,846 [ 4,933 ] 29,030.00 6 189 1 .| 27 35 250.00 7 1,820.00 | 76,578.85 | 78,398.85
Lillooet...._. _ 150 1 722 946 3,500.00 | ... 66 i 1 61 22| .. & 851.00 | 14,935.00 | 15,786.00
Nanaimo ... ... . 158 | 707 | 1,004 7:24000 | ... 102 b — | - 79000 | 17,374.75 | 18,164.75
Nelson 342 ] 525 | 413 2,800,00 | ... 45 1 13 6| 13 250.00 2 2,810.00 | 10,830.75 | 13,640.75
New Westminster. 384 5] 1,088 | 1,625 7,000.00 | .. 81 2 1] 16 9 750.00 6 2,832.00 | 25,117.25 | 27,948.25
Nicola... ... ... 13 5] 3,295 ) 2,350, 2,30000 | ... 191 | oo | . 1,555.00 | 36,996.25 | 38,551.25
Omineca . 434 4| 6,164 | 10,655 | 1340000 | _... 296 | 14 1] 25| 114 a0 2,786.00 | 117,270.75 | 120,056.75
Osoyoos i 189 4 [ 1,125 536 | 2,10000 | ... 73 8! [ (S R 1,645.00 | 13,244.50 | 14,889.50
Revelstoke 91 9 446 525 2,700.00 | .. 26 30 . 4| 25 2,151.00 | 10,222.75 | 12,373.75
Similkameen e 116 5 828 J 771 ‘ 1,20000 | .. 66 10 ——— 26 76 57 1,180.00 17,980.50 19,160.50
Skeena 290 4| 4,003 | 4261 | 1238800 | ... 360 | 20 | 1 1,950.00 | 61,399.50 | 63,345.50
Slocan 180 5 664 | 1,247 6,540.00 | .. 9 | 21 [N 1,790.00 | 21,407.50 | 23,197.50
Trail Creek . 126 5 169 202 40000 | ... 35 9| | o oo | e | 1,532.00 ;  3,812.50 5,344,50
Yancouver S| 2094 | T 659 . 920 500000 | . 54 6| 4 1 —_ 78,384.00 | 23,046.43 | 101,430.43
Vernon . 222 5 131 280 30000 | .. 19 1 1 9 4 1 1,910,060 4,095,25 6,005.25
Victoria 411 | 54 481 616 , 500.00 | . 20| L | 2 7 e | —— 10,552.00 | 19,299.71 | 29,851.71
Totals for 1965__ .| TBIB | 52t | 41,882 | 43,013 [$128,482.00 6] 2,380 | 172 16 | 329 | 818 | $9,100.00 | 216 | $130,525.00 :$705,683.14 |$836,210.14
Totals for 1964 . | ST | 431 | 29,244 | 32,47 k $96,596,00 13 | 2,345 I 192 20 ‘ 231 | 940 ‘j $5,250.00 *1 330 | $95,943.00 |$487,512.70 {$583,455.70
| H !
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DEPARTMENTAL WORK A 61

CoAL, PETROLEUM, AND NATURAL GAS

The Administration Branch is responsible for the administration of the
Petroleum and Natural Gas Act and for the Coal Act. Information concerning
applications for permits and leases issued under the Petroleum and Natural Gas Act
and concerning the ownership and standing of them may be obtained upon applica-
tion to the office of the Chief Commissioner, Department of Mines and Petroleum
Resources, Victoria, B.C. Similar information may be obtained respecting licences
and leases issued under the Coal Act. Maps showing the locations of permits and
leases under the Petroleum and Natural Gas Act are available, and copies may be
obtained upon application to the office of the Department of Mines and Petroleum
Resources, Victoria, B.C. Monthly reports listing additions and revisions to permit-
location maps and listing changes in title to permits, licences, and leases and related
matters are available from the office of the Chief Commissioner upon application
and payment of the required fee.

Coal Revenue, 1965
Licences—
Fees $675.00
Rental ___ . 4,697.95

$5,372.95
Leases—
Fees
Rental ___ it e
Cash in lieu
Miscellaneous (purchase coal rights) .. $9,450.00

9,450.00

$14,822.95

At the end of 1965, 35,237,492 acres, or approximately 55,059 square miles,
of Crown petroleum and natural-gas rights, issued pursuant to the Petroleum and
Natural Gas Act, were held in good standing. This acreage, held by operators
ranging from small independent companies to major international ones, comprised: —

Acreage
319 permits 23,517,709
______ natural-gas licence
34 drilling reservations 534,868
3,779 leases (all types) 11,184,915
35,237,492

Petroleum and Natural-gas Revenue, 1965

Rentals and fees—
Permits $1,176,501
Drilling reservations 114,483
Natural-gas licences ___..
Petroleum, natural-gas, and petroleum and
natural-gas leases 7,013,187

Total rentals and fees $8,304,171
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Petroleum and Natural-gas Revenue, 1965—Continued

Sales of Crown reserves—

Permits $1,825,322
Drilling reservations 3,278,641
Leases . 13,057,470
Total Crown reserve sales $18,161,433
Royalties—
Gas $1,682,444
Oil 3,697,668
Processed products 93,226
Total royalties 5,473,338
Miscellaneous fees 17,790
Total petroleum and natural-gas revenues ... $31,956,732

ANALYTICAL AND ASSAY BRANCH
By S. W. Metcalfe, Chief Analyst and Assayer

Rock SAMPLES

During 1965 the chemical laboratory in Victoria issued reports on 2,521 sam-
ples from prospectors® and Departmental engineers. A laboratory examination of
a prospector’s sample generally consists of the following: (1) A spectrographic
analysis to determine if any base metals are present in interesting percentages; (2)
assays for precious metals and for base metals shown by the spectrographic analysis
to be present in interesting percentages. The degree of radioactivity is measured on
all samples submitted by prospectors and Departmental engineers; these radiometric
assays are not listed in the table below.

The laboratory reports were distributed in the following manner among pros-
pectors who were not grantees, prospectors who were grantees under the Prospec-
tor’s Grub-stake Act, and Departmental engineers:—

Spectrographic
Samples Analyses Assays
Prospectors (not grantees) 1,967 1,968 5,197
Prospectors (grantees) 215 215 476
Departmental engineers. 339 222 934
Totals . 2,521 ] 2,405 I 6,607
|

An additional 116 spectrographic analyses were done for Departmental engi-
neers, but the results were not reported.

Samples submitted to the laboratory for identification are examined by the
Mineralogical Branch of the Department. During the year 69 such samples were
examined.

PETROLEUM AND NATURAL-GAS SAMPLES

Reports were issued on 88 samples. Of this number, 29 were samples of for-
mation waters from wells being drilled for gas and oil in the Province, 55 were crude-
oil and condensate samples, and three were samples from suspected oil seeps.

* A reasonable number of samples are assayed, without charge, for a prospector who makes application for
free assays and who satisfies the Chief Analyst that prospecting is his principal occupation during the summer
months. A form for use in applying for free assays may be obtained from the office of any Mining Recorder.
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Finally, a sample of material from the discharge valves of a Westcoast transmission
station was examined, and found to be mainly sodium chloride. In this category
26 spectrographic analyses were reported.

CoAL SAMPLES

Reports were issued on 37 samples of coal submitted by the Purchasing Com-
mission for proximate analysis and calorific value. One additional sample was
submitted by the Water Resources Service.

MISCELLANEOUS SAMPLES

Reports were issued on 386 samples of a miscellaneous nature. Four hundred
and twenty-four assays and 17 spectrographic analyses were reported in this category.

For the Department of Mines and Petroleum Resources, for the Inspection
Branch, 32 samples of AN/FO (ammonium nitrate-fuel oil mixture) were analysed
for their fuel-oil content, and a sample of well water was examined for the presence
of mill chemicals; for the Petroleum and Natural Gas Branch, two rock samples
were spectrographed for the presence of phosphorus.

For the Department of Highways, Materials Testing Branch, a sample of road
de-icing salt was spectrographed; chloride was determined in a salt collecting on a
tunnel lining; four concrete surface materials were spectrographed; 54 analyses
were made upon six samples consisting of seepage and creek waters, and 10 analyses
were made on two other water samples; a spectrographic analysis was conducted
on a clay sample, and sodium was determined in the same sample.

For the Water Resources Service, the resistivity of six samples of drilling mud
was determined.

For the District Water Rights Engineer at Nelson, a water sample was examined
for the presence of diesel oil.

For an official at the Courthouse at Nelson, a sample of limestone was spectro-
graphed, and calcium oxide was determined in the sample.

For the Department of Industrial Development, Trade, and Commerce, a piece
of stained foam rubber from a business machine was examined by the spectrograph
to determine the nature of the stains.

For the Forest Research Laboratory, a sample of quartz was spectrographed.

For the University of Victoria, cells from a sea cucumber were examined by
the spectrograph.

For the Department of Public Works, one sample of soil was examined for the
presence of fuel-oil.

For the City of Victoria, for smoke inspection, determination was made of the
weight of residues collected in 312 bottles of water placed in various locations in the
city; a determination was made of the chloride content of a sample of fly ash and
cinder.

For citizens of the Province, three materials suspected of being oil seeps were
examined, and a sediment in one of them was assayed for iron; a sample of clay
from Sproat Lake was identified by X-ray diffraction analysis; three water samples
were examined for arsenic; zinc was determined in a sediment by spectrographic
analysis; a grey metal attached to a piece of gold was examined by the spectrograph;
finally, the water in a lake near Osoyoos was examined.

X-RAY POWDER DIFFRACTION ANALYSES

Eighty-two analyses of this type were performed for identification purposes.
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EXAMINATION FOR ASSAYERS

The Provincial Government examinations for certificates of efficiency were held
in May. Four candidates were examined—two at Trail and two at Victoria. Two
of the candidates were granted licences, and two failed the examination.

INSPECTION BRANCH
ORGANIZATION AND STAFF

Inspectors and Resident Engineers

J. W. Peck, Chief Inspector Victoria
Robert B. Bonar, Deputy Chief Inspector of Mines.._________________ Victoria
L. Wardman, Senior Electrical Inspector of Mines______.__________ Victoria
E. R. Hughes, Senior Inspector of Mines Victoria
R. J. Craig, Senior Inspector of Mines, Silicosis Control....____ Vancouver
S. Elias, Inspector, Silicosis Control _Vancouver
J. E. Merrett, Inspector and Resident Engineer._________________ Vancouver
A. R. C. James, Inspector and Resident Engineer.___________ Vancouver
D. R. Morgan, Inspector and Resident Engineer_____.________ Cranbrook
David Smith, Inspector and Resident Engineer Kamloops
W. C. Robinson, Inspector and Resident Engineer .. Kamloops
Harry Bapty, Inspector and Resident Engineer Prince Rupert
P. E. Olson, Inspector and Resident Engineer Nelson
W. G. Clarke, Inspector and Resident Engineer ... Prince George

The Inspectors are stationed at the places listed and inspect coal mines, metal-
liferous mines, and quarries in their respective districts. They also examine pros-
pects, mining properties, and roads and trails. The Silicosis Control Inspectors
make dust and ventilation surveys at all mines and quarries. E. R. Hughes super-
vised the Department’s roads and trails programme and prospectors’ grub-stakes.

Instructors, Mine-rescue Stations

Arthur Williams Fernie Station
W. H. Childress Nanaimo Station
T. H. Robertson Kamloops Station
G.J. Lee Nelson Station

Staff Changes

A new office was established at Prince George, and W. G. Clarke was appointed
to administer a new district extending north from Williams Lake to the Yukon
boundary and east from Smithers to the Alberta boundary.

Board of Examiners for Coal-mine Officials

Robert B. Bonar, Chairman and Secretary _...Victoria
A. R. C. James, Member .- Vancouver
D. R. Morgan, Member Cranbrook

R. B. Bonar, A. R. C. James, D. R. Morgan, and the mine-rescue instructors
for the district in which an examination is being held form the Board for granting
certificates of competency to coal-miners.

An Inspector is empowered to grant provisional certificates to coal-miners for
a period not exceeding 60 days between regular examinations.
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Board of Examiners for Shiftbosses ( Metalliferous Mines)

Robert B. Bonar, Chairman e e Victoria
A, R. C. James, Member.. Vancouver
J. BE. Merrett, Member _____. . Vancouver

The Board conducts written examinations in varions mining centres for
applicants for underground shiftboss certificates. The Board is also empowered to
grant provisional certificates without examination under such conditions as the
Board considers necessary.

MINERALOGICAL BRANCH

Field work by officers of the Mineralogical Branch includes geological mapping
and examinations of mineral deposits and studies related to ground-water and
engineering geology. The results are published partly in the Annual Report of the
Minister of Mines and Petroleum Resources and partly in a series of bulletins.
Since March, 1964, a charge has been made for Annual Reports and bulletins.
The Mineralogical Branch supplies information regarding mineral deposits and the
mineral industry, in response to inquiries received in great number. The activities
of the Branch also include identification of rock and mineral specimens submitted
directly by prospectors and others, or through the Analytical Branch.

PROFESSIONAL STAFF

On December 31, 1965, the professional staff included the following geologists,
all stationed at Victoria:—

H. Sargent _______ e S Chief of the Branch
M, S Hedley.. Senior Geologist
Stuart S. Holland Geologist
J. W. McCammon Geologist
N. D, McKechnie . . . ___Geologist
G. E. P. Eastwood - . ; Geologist
James T. Fyles ... . - .. . Geologist
A. Sutherland Brown........._ Geologist
I M Carr S Geologist
W. G Jeffery S Geologist
A, F. Shepherd .. ... v - Geologist
E.W. Grove oo e e e Geologist
N.C. Carter .. Geologist

R. V, Kirkham was employed for the field season; in the autumn he returned
to the University of Wisconsin to continue postgraduate studies in geology. N,
Haimila was employed for the field season, finalizing geological mapping in the
Buttle Lake area, on which he had worked under W. G. Jeffery in 1964.

A total of 15 field assistants was employed on the various projects undertaken
in 1965.

J. E. Hughes was transferred to the geological staff of the Petroleum and
Natural Gas Branch at the beginning of the summer.

Technical editing of the Annual Report of the Minister of Mines and Petroleum
Resources and of other publications was directed by M. S. Hedley. Covny for
printing was prepared by and under the direction of Mrs. Rosalyn J. Moir. Messrs.
Hedley and Holland assisted in directing and supervising field work. Most of the
other members of the professional staff are assigned to mapping the geology of

selected arcas and of mineral deposits. Mr. McCammon is responsible for studies
3
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of industrial minerals and structural materials, and Mr. Shepherd for records and
library.

Mrs. C. Cameron, formerly in charge of manuscript preparation, worked part
time during the summer and autumn preparing the first draft manuscript for Index
No. 4 to reports and bulletins published in the years 1954 to 1965.

FIELD WORK, 1965 SEASON

A. Sutherland Brown visited properties on the Queen Charlotte Islands, in the
Pinchi Lake area (Fort St. James to Kwanika Creck), and in the Smithers-Terrace-
Houston area. In the course of this work, detailed records of exploratory work on
the Jedway, Jib, and Tasu properties on the Queen Charlotte Islands were brought
up to daie, and specimens of intrusive rocks were collected for age determination.
Mercury prospects in the Pinchi Lake area were visited and a careful study was
made of the use of the Lemaire mercury detector. In visiting molybdenum pros-
pects, in the Smithers-Terrace area, evidence of mercury halos surrounding molyb-
denum occurrences was found. This information is of probable value in prospect-
ing for molybdenum.

N. C. Carter mapped an area including copper deposits or McDonald Island
and Newman Peninsula in the northern Babine Lake area. The work included
examining four properties, two of which have been drilled extensively. Mapping
was done in detail at the Granisle property on McDonald Island and the Newman
property of Noranda Exploration Company, Limited, and in less detail over the
remainder of Newman Peninsula and the shores of Babine Lake. Later he exam-
ined or visited some 16 properties in the Alice Arm arca, including the new
molybdenum discovery at the head of Dak River, and visited prospects on the
upper Iliance River.

J. M. Carr, with two senior assistants and three junior assistants, mapped
areas of Topley intrusive rocks in the vieinity of Francois Lake. This work included
mapping a total of some 280 square miles in considerable detail, and a further 100
squarc miles of reconnaissance mapping. In the course of this work, diamond-drill
core was logged and other detailed work was done on mnine properties that have
been under exploration for molybdenum. In addition to mapping in the Francois
Lake area, a molybdenum prospect south of Manson Creek and a copper-silver
prospect on Tesla Mountain were examined.

G. E. P. Eastwood, with one field assistant, spent most of the field season on
detailed mapping at the nickel-copper mine of Giant Mascot Mines Limited near
Choate and spent a lesser period at the AM. property of Canam Copper Company,
Ltd., reached from Mile 27 on the Hope—Princeton Highway.

James T. Fyles, with one field assistant, continued a study of stratiform lead-
zing deposits in the Revelstoke-Arrow Lakes area. The 1965 work included detailed
mapping at the Jordan River property and mapping at less detail in a 100-square-
mile area on Mount Copeland northwest of Revelstoke.

E. W. Grove, with a junior assistant, continned manping in the Stewart area.
Mapping of Bear River Ridge was essentially completed, using the helicopter for
establishing camps at high elevation and to reach points difficult of access.

Work in 1964 and 1965, including reconnaissance extending eastward into
the Bowser basin, makes possible some revisions in geological interpretation in this
important area. Preliminary consideration was given to the problems of extending
mapping westward into the Leduc Glacier-Unuk River area. This work must be
supported by helicopter, but completion of the road to the Granduc camp-site at
Tide Lake improves the position materially.
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Stuart S. Holland examined properties under exploration in the Kamloops,
Wells, Mount Haskin, McDame, and Dease Lake areas, and made a start at
intensive study of the molybdenum occurrences at Rossland.

N. Haimila, with one assistant, finished a programme of geclogical mapping
in the Buttle Lake-Great Central Lake area on Vancouver Island that was started
by W. G. Jeffery in 1963 and continued by Jeffery in 1964 with Haimila as senior
assistant.

W. G. Jeffery, with one assistant, spent the field season in the Stikine River
area, mapping an area of 31 square miles, including Galore Creek, and visiting
prospects in the surrounding district.

R. V. Kirkham, with one assistant, continued detailed studies on Hudson Bay
Mountain near Smithers. This work essentially completed surface mapping in an
area of about 100 square miles. More detailed work within the area included
logging drill core from the principal molybdenum prospect and from a silver-lead-
zinc prospect. Reconnaissance was done looking toward a geological study in an
arca of about 350 square miles, including Hudson Bay Mountain and the area
extending to Rocher Deboule Mountain,

J. W. McCammon, with one assistant, examined industrial-mineral and struc-
tural-material deposits, including limestone at Clinton, Kunga Island, Terrace, Prince
George-Fort McLeod, Creston, and Duncan; talc at North Bend and Ilecillewaet;
silica at Rose Prairie, Longworth, Sicamous, Ymir, and Sheep Creek; barite at
Mile 547 and Mile 397 on the Alaska Highway and at Parson and Brisco; gypsum
at Lussier River in the Windermere area: mica schist at Chemainus; and fluorite
at Hot Springs {Mile 397 on the Alaska Highway) and on Quesnel Lake,

N. D, McKechnie examined 31 propertics under exploration from Vancouver
Island to Nelson in the southern part of the Province.

AIR-BORNF MAGNETOMETER MAPPING

As a project financed jointly by the Geological Survey of Canada and the
British Columbia Department of Mines and Petroleum Resources, the contractor,
Spartan Air Services Ltd., did the field work for the production of eight adjoining
aeromagnetic maps at the scale 1:25,000, covering the area between 50 degrees 45
minutes and 51 degrees 00 minutes north latitude and between 118 degrees 30
minutes and 120 degrees 30 minutes west longitude, The maps, numbered 44056 to
4412, inclusive, and named respectively the East Half and West Half of Matakwa,
Sorrento, Chase, and Hefiley, British Columbia, were released in November, 1965,
and January, 1966, Subsequently four sheets at 1 mile to the inch, covering the
same area, were released by the Geological Survey.

PETROLEUM AND NATURAL GAS BRANCH

The Petroleum and Natural Gas Branch is responsible for the administration
of the Regulations Governing the Drilling of Wells and the Production and Con-
servation of Qil and Natural Gas, and the Regulations Establishing Gas-Qil Ratio
Adjustment Factors, Qil Production Allowables, Overproduction and Underproduc-
tion, made pursuant to the Petroleum and Natural Gas Act.

The former provides for the use of efficient and safe practices in the drilling,
completion, and abandonment of wells; for the orderly development of fields dis-
covered within the Province; and for the conservation and prevention of waste of
oil and natural gas within the reservoir and during production operations.

The regulation concerning gas-oil ratio factors, production allowables, and
overproduction and underproduction provides for conservation of reservoir energy
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by limiting the volume of oil that can be produced during any day, month, or year
from a well or pool in accordance with the schedule of gas-oil ratic adjustment fac-
tors. The factors, which are applied against oil production, are applicable when
the average volume of gas produced with each barrel of oil exceeds a specified level,
and when applied result in reduction of the producing rate. Overproduction and
underproduction are adjusted on a monthly basis.

Every well location must be approved by the Branch before the well is drilled.
All operations related to driiling and production are inspected frequently to ensure
compliance with the provision of all regulations, including such features as facilities
and practices used, adequate plugging of abandoned wells, surface restoration of
well-sites, well testing and measurement procedures employed, disposal of produced
water, protection of installations against fire, and general conservation,

Investigations are made of complaints of property damage resulting from drill-
ing and producing operations, and from geophysical work programmes.

Comprehensive records of all drilling and producing operations are maintained
at Victoria and are made available for study, or are published, for the use and bene-
fit of anyone interested in oil or gas development in British Columbia. Samples of
bit cuttings, as well as all core, obtained from every well drilled in the Province, are
collected and retained at the field office located at Charlie Lake, where they may be
studied by interested persons. Charlie Lake is adjacent to the Alaska Highway
about 5 miles northwest of Fort St. John.

Detailed reservoir engineering and geological studies are conducted on the
basis of technical information submitted to the Branch from operating companies,
as well as information acquired through field work by Branch personnel. Estimates
of the reserves of oil and natural gas are made twice a year, at the end of June and
December,  Crown-owned oil and natural-gas rights are evaluated prior to being
disposed of by public tender.

ADMINISTRATION

The Petroleum and Natural Gas Branch is subdivided for administrative pur-
poses into three sections. The sections and the supervisors are as follows: Reservoir
Engineering, R. R. McLeod; Development Engineering, W. L. Ingram; and Geol-
ogy, S. 8. Cosburn.

The field office at Charlie Lake, which includes the core and sample laboratory,
is supervised by the District Engineer, G. E. Blue.

STArE

Headguarters, Victoria

J. D, Lineham ) Chief of Branch
R. R. McLeod.. __Deputy Chlef of Branch and Senior Reservoir Engineer
K. C. Gilbart ) —__.Reservoir Engineer
G. V. Rehwald____. Reservoir Engineer
P. X. Huus ——Reservoir ‘Technician
W.L.Ingtam . _ Senior Development Engineer
M. B. Hamersley Development Assistant
I. F. Tomczak Statistician
5. S. Cosburn. Senior Petroleum Geologist
J. E. Hughes __Petroleum Geologist
D. L. Griffin . _. Petroleum Geologist
H.B. Fulton. oo __.Petroleum Geologist
DMQCallan. ... Petroleum Geologist
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The headquarters staff includes also one geological draughtsman, one clerk-
stenographer, three clerks, and three clerk-typists.

Field Office, Charlie Lake

G. E. Blue District Engineer
D. L. Johnson Field Engineer
M. A. Churchill Field Technician
D. A. Selby Field Technician
G. T. Mohler Field Technician

The field staff includes also three core and sample laboratory assistants, one
clerk-stenographer, and one clerk.

Staff Changes

J. E. Hughes, of the Mineralogical Branch staff, was assigned to the Petroleum
and Natural Gas Branch on July 2nd.

BOARD OF ARBITRATION

Chairman: A. W. Hobbs, solicitor, Department of the Attorney-General.
Members: R.R.McLeod, engineer, Department of Mines and Petroleum Resources;
S. G. Preston, agrologist, Department of Agriculture.

The Board of Arbitration is responsible to the Minister of Mines and Petroleum
Resources, and is established under the authority of the Petroleum and Natural Gas
Act. The Board grants right of entry by oil and gas companies upon alienated land
and determines conditions of entry and compensation therefor. It also terminates
the right of entry when the company has ceased to use the land.

The Board held no hearings in 1965 but made eight orders for immediate right
of entry with respect to which it may be necessary to fix compensation at some future
time in the event of the parties concerned failing to dispose of the matters by agree-
ment.

CONSERVATION COMMITTEE

Chairman: P.J. Mulcahy, Deputy Minister of Mines and Petroleum Resources.
Members: N. D. McKechnie, geologist, Department of Mines and Petroleum Re-
sources; M. H. A. Glover, economist, Department of Industrial Development, Trade,
and Commerce.

The Conservation Committee is responsible to the Minister of Mines and Petro-
leum Resources, and was established originally on October 11, 1957, under the
authority of the Petroleum and Natural Gas Act. Its duties are as follows:—

(1) To act as-an advisory committee to the Minister on such questions of con-
servation that the Minister, in writing, shall refer to the Committee for
consideration and recommendation.

(2) To deal with such questions of conservation and production in the various
fields of British Columbia as may arise between two or more operators in
the same field or between operators and the Branch when appeals on such
questions are made to the Minister and referred by him to the Committee.

The Conservation Committee did not meet in 1965.

GRUB-STAKING PROSPECTORS

Under authority of the Prospectors’ Grub-stake Act the Department has pro-
vided grub-stakes each year since 1943 to a limited number of applicants able to
qualify. The normal maximum grub-stake is $300, with an additional amount up
to $200 for travelling expenses. A limited number of experienced prospectors of
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proven ability may be granted top priority grub-stakes of as much as $400, plus
a maximum of $300 for travelling expenses, where prospecting is to be done in
approved areas where air transportation is necessary. Items such as guns, fishing-
gear, stoves, boats, and outboard motors are not a legitimate charge against the grant
and must be provided by the applicant. Costly items such as geophysical survey
equipment, mineralights, Geiger counters, berylometers, packsack diamond drills,
two-way radios, horses, and packsaddles are not expendable in any one season and
cannot be accepted at full cost against the grant, but a reasonable rental charge may
be considered.

To qualify at the present time, the Department requires that the applicant shall
be a bona fide prospector holding a free miner’s certificate. He must be a British
subject, between the ages of 18 and 70 years, and must have resided in British
Columbia during the year precedng the date of application. He must be able to
identify common rocks and minerals. He should have bush experience and be
physically and mentally fit. He must agree to abide by the regulations which the
Department may make. The grub-staked prospector is provided with maps, a
current list of prices of metals and ores, and information on prospecting and
related matters.

It is required that in order to obtain the maximum grub-stake, he agree to spend
at least 60 days actually prospecting in the area of his choice in British Columbia
considered favourably by officers of the Department. If he prospects a lesser time,
the grant will be reduced proportionately. The grub-stakes are not intended for
week-end prospecting or for short trips from a home base. The grant is usually
made in two payments: the first at the beginning of the season, and the second after
he has completed 60 days in the field and has submitted a diary. In the past, rebates
have been recovered from grantees to whom payments have exceeded the proper
amount for the time and effort devoted to prospecting. A field engineer is employed,
who contacts as many prospetcors as he is able during the field season and gives
advice and direction to those who need it. Grantees are permitted a reasonable
number of free assays.

The grub-stakes are granted with the object of maintaining the search for
mineral occurrences with mine-making possibilities. The grants are not intended
for the purpose of exploring and developing occurrences already found, but one year
is allowed to prospect ground that has been staked by a grantee while on the grub-
stake. No interest is retained by the Government in any discovery made by a
grantee, other than that which applies in common with all free miners. Time is not
allowed for prospecting on old properties which have had work done on them, unless
mineral deposits of present economic importance have been discovered on them for
the first time. Grub-stakes are not given for prospecting for placer deposits or gem
stones. The grantee must not accept pay from other sources for services rendered
during the period credited to the grub-stake.

It is recognized that competent and experienced prospectors are capable of
looking after themselves in wilderness areas. Nevertheless, experience has shown
that less hazard may result when prospecting is done by two or three men in a team.
A man working alone may be injured or be taken seriously ill and, if alone, he may
have to endure extreme hardship and pain.

Grub-stake grantees are not working for the Government but are self-employed
and are not covered under the provisions of the Workmen’s Compensation Act.
Therefore, it is recommended that prospectors make their own arrangements con-
cerning insurance coverage to provide for medical and other expenditures that may
be incurred in the event of an accident.
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The grants are intended only to assist grantees to go out and prospect and are
not intended for the support of dependents. Therefore, applicants who are married
and have dependents are required to give assurance that their dependents will be
adequately provided for during the time the applicant is absent in the field.

Statistical information covering the grub-stake programme since its inception
is given in the following table:—

GRUB-STAKE STATISTICS

ngp;es and Mi 1
: Approximate Men pecimens inera
Field Season El))(genditure Grub-staked g:g;?::e:tt R(é(l:?;rr«‘!l: 4
Laboratory

1943 $18,500 90 773 87
19544 27,215 105 606 135
1945 27,310 84 448 181
1946 35,200 95 419 162
1947 36,230 91 469 142
1948 35,975 92 443 138
1949 31,175 98 567 103
1950 26,800 78 226 95
1951 19,385 63 255 137
1952 19,083 50 251 95
1953 17,850 41 201 141
1954 19,989 48 336 123
1955 21,169 47 288 183
1956 - 20,270 47 163 217
1957 22,000 46 174 101
1958 24,850 47 287 211
1959 21,575 38 195 202
1960 28,115 50 358 241
1961 29,175 47 309 325
1962 26,730 52 233 189
1963 29,000 50 150 843
1964 31,751 ! 53 | 213 351
1965 24,717 9 42 | 241 219

Samples and specimens received from grub-staked prospectors are spectro-
graphed, assayed, and tested for radioactivity. Mineralogical identifications are
made on request.

Sixty-one applications were received in 1965, and 42 grub-stakes were author-
ized. Two grantees were unable to go out, and their initial payments were returned.
Grantees who were unable to complete the terms and conditions of the grant
received only partial payment. Ten prospectors were given grants for the first time.
Three grantees proved to be unsatisfactory. Several grantees used aircraft for trans-
portation to their prospecting areas. One grantee was taken ill and was unable to
continue prospecting.

D. H. Rae interviewed applicants in Vancouver and contacted 20 grantees in
the field and gave advice and direction to those who needed it. The following notes
have been largely compiled from Mr. Rae’s observations while in the field and from
information provided in the diaries of the grantees.

Alberni Mining Division.—Some prospecting was done close to the northwest
side of Nitinat Lake; secondary copper mineralization was found but nothing of
importance was reported.

Atlin Mining Division.—Between Blanchard River and Stanley Creek, bedded
sedimentary rocks containing pyrite and some small limonite deposits were reported.
Near the Haines road a diorite contact was prospected. On the west slopes of the
Kusawak Range and along Nadahini Creek valley, pyritized sedimentary rock, some
limonite deposits, and narrow quartz veins were reported. In upper Goldrun Creek
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valley, quartz veins along a diorite-limestone contact were investigated. Nothing
of importance was found as a result of this work.

In the Squaw Creek valley, apart from the copper deposit previously reported
and worked on for the past two years, an extension of the zone has been found
showing malachite in limestone, and close to this heavily pyritized sediments show-
ing traces of chalcopyrite and sphalerite. The O’Connor River area was prospected,
as well as around the Rainbow Lakes and Parton River valley. At some indefinite
location in this general area a gossan zone was sampled and found to contain very
high values in silver. :

A large area in the vicinity of Tatsamenie Lake, including the Cheja and
Chechidla Ranges, was carefully prospected. On the northwesterly shore of the
lake, green copper stain and some copper and iron sulphides were seen in green-
stone. In general the geology of the area is interesting, although nothing of im-
portance was reported. In the Chechidla Range some granite float showing dis-
seminated molybdenite was picked up, but the source of this float was not found.
Some of the gossans in the area proved to be rusty stained calcite.

Cariboo Mining Division—Some inconclusive work was done in the Canoe
River valley southeast of Valemount.

About 38 miles southwest of Prince George, outcrops of ultrabasic rocks and
serpentine were prospected and some narrow asbestos fibre was found.

In the Quesnel Forks region, heavy overburden interfered with prospecting
near Le Bourdais Lake and along Maud Creck. At Spanish Creek, barren quartz
veins and pyritized limestone were noted. A great deal of work was done between
Morehead Lake and Jackpine (Nine Mile) Creek fairly close to the Quesnel River,
where important outcrops of copper carbonates in limestone were opened up. (The
claims staked here are now under option to a mining company.) On the south
side of the Quesnel River, prospecting was done near Buxton Creek and near
Jackpine Creek, where copper carbonates in limestone were investigated. Some
work was done along the Cariboo River and in the Swift River region.

Some work was done in the Giscome area near Tabor Lake and west of
McLeod Lake. Near Great Beaver Lake, minor amounts of cinnabar were reported
to occur in andesite.

Fort Steele Mining Division.—Some work was done from a base camp in the
St. Mary River valley near Dewar Creek.

Greenwood Mining Division-—Considerable work was done on the high
ground east of Christina Lake as far as Mount St. Thomas, but nothing of economic
importance was found.

North of Greenwood a large area underlain by quartz porphyry showed some
oxidized zones stained with both iron and copper. Northwest of Beaverdell, the
drainage basins of Wilkinson, Dale, and Stirling Creeks were investigated.

Close to Baldy Mountain, some narrow quartz veins and some small pegmatite
dykes were reported. In the Gregoire Creek valley, diorite containing rusty quartz
stringers showed minor amounts of pyrite and arsenopyrite, but assays of samples
taken were too low to be of interest.

Kamloops Mining Division.—Near Tunkwa Lake minor occurrences of cinna-
bar and copper minerals were reported. Some work was done on the North
Thompson River near McLure ferry, Dunn Lake, Boulder Creek (where some
rhodonite float was found), and near Birch Island.

Some work was done on upper Adams Lake and River, and along the west
side of the lake, but nothing of interest was reported other than a deposit of graphite
at Sinmax Creek.
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Liard Mining Division.—Some prospecting was done in the vicinity of Dease
Lake. At the north end of the lake, on the east side, some boulders of jade were
examined; on the west side, showings of mariposite, garnierite, and quartz-graphite
were prospected. Nothing of economic importance was noted. At Tucha Lake
an outcrop of quartz-carbonate-chloritic material was sampled and assays made;
no values were found.

Lillocer Mining Division—Near Lilloogt some prospecting was done on Mc-
Kay, Lee, and Leon Creeks, along the lower Yalakom River, and in the Poison
Lake area. Fine gold was panned in both Antoine and Marshall Creecks. Near
Tyaughton Lake traces of cinnabar were found, and in Tyaughton Creek cipnabar
float was found. Considerable cinnabar float was also found in Relay Creek, not
far from the old Manitou mine, also in Mud Creek and North Cinnabar Creek.
Some inconclusive work was also done around Swartz Lake, Taylor Creek, and
Noaxe Creek. Nothing of much interest resulted from any of this work.

From Anderson Lake, prospecting was done on both of the main branches of
Lost Valley Creek. On the east fork, considerable faulting and shearing was evident
where massive pyrrhotite was exposed, but assays of samples taken lacked interest.
Some small pieces of chalcopyrite float were found, but not the source of it.

Nanaimo Mining Division—Some prospecting is currenily being done in the
northern part of this mining division, but no information is available.

Nelson Mining Division.—Some work was done near Crawford Bay on Koote-
nay Lake, in the Hooker Creck valley, on Sphinx Mountain, and along Gray Creek.

A great deal of prospecting was donc along the Priest River southeast of
Creston, in the Lost Creek valley, and along logging-roads east of the south end of
Kootenay Lake, where narrow veins of galena were uncovered.

Some work was done on Woodbury Creek, in the Hall Creek area, and near
Fruitvale, Nothing of interest was reported. Work was also done near Goat
Mountain between Big Sheep and Lamb Creeks.

New Westminster Mining Division—The Anderson River valley east of Boston
Bar received some attention, but nothing except abundant quartz float was reported.

In the Stoyoma Mountain area northeast of Boston Bar, open cutting and
diamond drilling were done on a mineral zone showing some magnetite and hematite.

Some work was done in the Hicks Lake area on the east side of the south end
of Harrison Lake.

Nicola Mining Division—A short time was spent along both sides of the
Nicola River between Merritt and Spences Bridge.

Omineca Mining Division—North of the Nation River, a short distance west
of the Manson Creek road, a carbonate zone was prospected.

In the upper Gaffney Creek valley, a fault zone was prospected. Work was
done also on the west fork and at Spring and Skunk Lakes. Near Mount Milligan
pyritized argillite and a narrow quartz vein mineralized with chalcocite were
prospected.

On the west fork of Boulder Creck, metamorphosed limestone was found to
contain minor amounts of galena. Some barren-looking quartz veins were found
in the upper Skeleton Creek valley. Marcasite was found in quartz on the west
stope of the Wolverine Range and along the lower Germansen River traces of nickel
were found in basic rocks. Also in the Wolverine Range, gabbroic float material
was found to contain minor amounts of chalcopyrite and molybdenite, but the
source was not located. At Mount Gillis minor amounts of molybdenite were found
in granodiorite. On the upper Manson River fine gold in quartz was picked up.
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Some work was done along the Pinchi fault zone, in the upper Kwanika Creek
valley, on Twin Creek and Twenty Mile Creek. At Tom Creek a quartz vein in
sedinmentary rock was investigated, also some minor showings of manganese.

Near Copley Lake (Nechako River) some chert was observed. At Kasalka
Butte on Tahtsa Reach, quartz stringers were found in a dark-coloured pyritized
rock, but assays of samples taken showed no values. Near Mount Baptiste some
chalcopyrite float was found. Magnetite could be panned in some of the creeks in
the area. At both Seel Lake and the Blanket Lakes, mineralized zones with indica-
tions of copper were prospected. A contact zone at Mount Balom was investigated,
At the sontherly end of Troitsa Lake, a wide mineralized zone showing disseminated
molybdenite has been prospected and claims have been staked. This area merits
further careful investigation.

Shoreline and creek valley prospecting was carried out along the southeasterly
side of Morice Lake for about 20 miles. Traces of molybdenite were observed in
one piece of float, and magnetite could be panned from most of the creeks’ gravel.
On Nanika Lake, Passapge Peak and Nikun Creek were prospected. On Lamprey
Creek, east of Morice Lake, basalt and conglomerate outcrops were seen showing
traces of copper sulphides,

At the northwest end of Babine Lake, a considerable area back from the lake
was prospected. This work was disappointing as much of the area traversed was
underlain by sediments and the access in most places was very difficult due to heavy
undergrowth. A few granite outcrops were found, but no interesting mineralization
was encountered. The area adjacent to Higgins Creek east of Mount Hyland was
prospected; a fairly wide quartz vein mineralized with pyrite, galena, and chalco-
pyrite was uncovered Jate in the season. Further work will be done on this discovery
during the 1966 prospecting seasomn.

Near the junction of the Clore and Zymoetz Rivers, an extensive area underlain
by volcanics was found to be liberally mineralized with copper carbonates, A net-
work of logging-roads has assisted greatly in prospecting this area. Some claims
were staked and recorded here.

In the Ivor Creek watershed (Finlay River area), some large sheets of white
mica were picked up.

Osoyeos Mining Division—West of Summerland, some chalcopyrite float was
picked up. Prospecting extended west to near Mount Kathleen and south to Mount
Brent. South of Dividend Mountain, some magnetite carrying minor amounts of
chalcopyrite was found, Some work was done in the Ashnola River valley,

Revelstoke Mining Division.—Some inconciusive work was done on a tributary
of Downie Creek and in the Goldstream River valley. At Keystone Creek minor
amounts of molybdenite were found in pegmatite dykes.

Similkameen Mining Division—Some work was done in the Thynne Creck
valley, where quartz stringers in volcanics showed minor mineraljzation of chalco-
pyrite and copper carbonates.

Skeena Mining Division—Some prospecting was done in the Kitsumkalum
Lake arca and up the Nelson River.

A short time was spent near Port Louis on the west coast of Graham Island.
Nothing was reported from the Steel Creek area or from Kingfisher Cove. Pros-
pecting was done from a base camp on Dean Channel near the mouth of the Kim-
squit River. From a similar camp on the Bella Coola River east of Firvale, work
was done as far east as the Rainbow Range. Nothing of interest was discovered.

Slocan Mining Division.—Prospecting was done on both sides of the Kaslo
River in the general vicinity of Twelve Mile Creek.
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Up Fry Creek valley on the east side of Kootenay Lake, an area underlain by
mica schist received some attention.

Vancouver Mining Division.—Some prospecting was done up Knight Inlet in
the Klinaklini River valley.

Vernon Mining Division.— Some work was done up Harris Creek valley,
south of Lumby. Float containing pyrite and minor amounts of molybdenite was
picked up.

Barren-looking quartz veins were examined and sampled on Monashee
Creek, and from the north slope of Mount Beavan. No commercial assays resulted
from samples taken in this area.

Near Mabel Lake, claims were staked in an area underlain by limestone show-
ing disseminated galena and chalcopyrite. At Joss Mountain, light-coloured dykes
were found to be mineralized with minor amounts of chalcopyrite, pyrite, and galena
in an area showing some major faulting. No sample results were reported. At
Blanket Mountain, iron-stained granite outcrops were examined.

Victoria Mining Division—On the east side of Nitinat Lake, an extensive
logged-off area was carefully prospected. On Doobah Creek, 20 claims were staked
on northwesterly trending shear zones containing minor sulphides. Considerable
surface oxidation was evident. A grid was marked out, and dip-needle readings
were incorporated on a map. Some inconclusive work was done in the vicinity of
Clo-oose.

MINING ROADS AND TRAILS

Provision is made in the Department of Mines and Petroleum Resources Act
whereby the Minister may, with the approval of the Lieutenant-Governor in Council,
authorize the expenditure of public funds for the construction or repair of roads and
trails into mining areas. Assistance on a half-cost basis may also be provided on
roads and trails to individual properties.

Requests for road and trail assistance must be made to the Department before
the commencement of work. The type of access upon which assistance may be
given depends upon the value of the property, the stage of development, and the
amount of work to be done. A trail is sometimes sufficient for initial exploration,
and a tractor-road may be adequate for preliminary work. Subsequent develop-
ment might warrant assistance on the construction of a truck-road. A carefully
drawn sketch or plan of the location of the road is required to be submitted and,
where warranted by the amount of assistance requested, a report on the property
by a professional geological or mining engineer may be required. An engineer from
the Department may be required to report on the property before a grant is made
and to inspect the road after the work has been done.

Total mileages and disbursements under “ Grants in Aid of Mining Roads and
Trails ” during the year ended March 31, 1966, were as follows:—

Roads— Miles Cost
Construction 202.50 $288,829.53
Maintenance 321.25 58,117.96

Trails—

Construction 6.50 1,285.62
Maintenance 12.00 198.90
Bridges—construction 29,000.00

Total $377,432.01
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In addition to the above, work was continued on the Stewart—Cassiar road.
The construction is supervised by the Department of Highways on behalf of the
Department of Mines and Petroleum Resources. At the south end of the road the
31.87-mile section between Strohn Lake and the lower crossing of the Bell-Irving
River was completed. The 38.1-mile section between the south and north crossings
of the Bell-Irving River was cleared and grubbed, and a contract was let on the
substructure of the bridge to be erected at the south crossing of the Bell-Trving
River. At the north end of the road a contract was awarded in November for the
censtruction of the 29.08-mile section between Burrage Creek and the Ningunsaw
River.

MUSEUMS

The Department has a large exhibit of mineral and rock specimens in the
Douglas Building, Victoria; collections are also displayed in the offices of the
Inspectors of Mines at Nelson, Vancouver, and Prince Rupert,

Specimens from the collection in Victoria, accumulated in a period of more
than 60 years, are displayed in cases on the fourth floor of the Douglas Building.
The collection includes specimens from many of the mines and prospects in the
Province, and also specimens of type rocks and special minerals from British Colum-
bia and elsewhere.

British Columbia material includes specimens collected by officers of the De-~
partment of Mines and Petroleum Resources and specimens donated by property-
owners. The collection also includes type specimens purchased from distributors.
Other valucd specimens or groups of specimens have been donated or loaned to the
museum.

ROCK AND MINERAL SPECIMENS

Information regarding collections of specimens of rocks and minerals available
to prospectors and schools in British Columbia may be obtained from the Chief of
the Mineralogical Branch.

PUBLICATIONS

Annual Reports of the Minister of Mines and Pctroleum Resources, bulletins,
and other publications of the Department, with prices charged for them, are listed
i the Department of Mines and Petroleum Resources List of Publications, available
from the Chief of the Mineralogical Branch.

Publications may be obtained from the offices of the Department in Victoria
and from the office of the Geological Survey in Vancouver. They are also available
for reference use in the Department’s library (Mineralogical Branch) at Victoria,
in the reading-room of the office of the Geological Survey of Canada in Vancouver,
and in the offices of the Inspectors of Mines in Nelson and Prince Rupert, as well as
in public libraries.

MAPS SHOWING MINERAL CLAIMS, PLACER CLAIMS, AND
'PLACER-MINING LEASES

From the details supplied by the locators, the approximate positions of mineral
claims held by record and of placer-mining leases are shown on maps that may be
inspected in the central records offices of the Depattment of Mines and Petroleum
Resources in Victoria and Vancouver. Copies of these maps may be obtained on
request made to the Chief Gold Commissioner, Victoria. The boundaries of sur-
veyed claims and leases are shown on the reference maps and other maps of the
British Columbia Department of Lands, Forests, and Water Resources.
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OFFICES OF THE BRITISH COLUMBIA DEPARTMENT OF MINES AND
PETROLEUM RESOURCES AND THE DEPARTMENT OF MINES
AND TECHNICAL SURVEYS, CANADA.

The Provincial Inspectors of Mines and Resident Engineers for the Vancouver
Island and Lower Mainland districts, the Silicosis Control Inspectors, and the Gold
Commissioner and Mining Recorder for Vancouver Mining Division occupy offices
at Room 320, 890 West Pender Street,* Vancouver. Nearby, at 326 Howe Street,
officers of the Geological Survey of Canada are stationed, and a technical library
is maintained.

The services offered to the public at these two offices include technical infor-
mation on mining and the geology of the Province, the identification of mineral speci-
mens, distribution of Federal and Provincial mining and geological publications,
a reference library, a display of rocks and minerals, and a central records office.

* Mew address, cffective Aupust, 1966,




Topographic Mapping and Air Photography

The Surveys and Mapping Branch of the British Columbia Lands Service is
responsible for maintaining and extending official surveys and mapping program:mnes
in British Columbia. For a complete summary of the Branch’s work during the past
year, the reader is referred to the Annual Report of the British Columbia Lands
Service, 19635,

The Legal Surveys Division issued 1,139 sets of instructions to surveyors and
received field-notes or plans for 760 lots surveyed under the Land Act and 100 under
the Mineral Act. A total of 70 mineral-claim field-books were prepared during the
year. Fifty departmental reference maps were recompiled and renewed during the
year, and in areas of complex land alienation the scale was enlarged to 2 inches to
1 mile.

The Topographic Division made a control survey along the west coast of Van-
couver Island to co-ordinate 44 survey stations. Also, in the Stikine River-Iskut
River area, control was established for 742 National Topographic 1:50,000 scale
map-sheets. Both projects were prompted by mineral exploration, the west coast
of Vancouver Island control survey for use in exploratory offshore petroleum drill-
ing and the Stikine-Iskut survey as an aid to lode-metal prospecting.

In connection with forest surveys and inventory, the Air Division of the Sur-
veys and Mapping Branch photographed 18,540 square miles at approximately
4 jnches to 1 mile (20 chains) scale. Blocks of air-photo coverage were obtained
in the Hazelton, Monkman, Nisconlith Lake, Purden Lake, Redonda-Sayward,
Raft-Adams-Barriere, Slocan-Nakusp, and Tatla-Taseko areas. A 9,830-square-
milc block of photography from southern Tweedsmuir Park to Lillooet was
covered at approximately 2-inches-to-1-mile (40 chains) scale for map-revision pur-
poses. Other work included photography of the central part of the Peace River
Block, National Topographic unit 82L/SE, and parts of the west halves of National
Topographic units 924 and 921, also at 40 chains scale. In National Topographic
units 1048 and 104G (Stikine-Iskut area), 4,570 square miles of photography at
40 chains scale was obtained for topographic mapping and another 815 lineal miles
was photographed along the Stikine and Iskut River valleys,

The mineral industry borrowed or purchased nearly 24,000 standard 9-by-9-
inch acrial photographs in 1965, a 70-per-cent increase over 1964. The British
Columbia Department of Mines and Petroleum Resources used 1,825 photographs.

The Geographic Division produced six new land status maps during 1965.
Another status map, 3 (Peace River), was completely revised. New 1:250,000
scale status editions of National Topographic sheets 82m (Seymour Arm), 82N-0
{Golden), 83p-¢ (Canoe River), and 938-838 (McPBride), were printed during
the year. Two sheets were also published at 1-inch-to-2-miles scale, these being
82J/SE-SW (Canal Flats), and 82L/NE (Revelstoke). A total of 12 Provincial
topographic manuscripts were reproduced by Federal mapping agencies at 1:50,000
scale. In keeping with the increasing development of electronic computer pro-
grammes, calculations by the Trigonometric Control Section of Geographic Division
are now almoest completely based on such programmes. Two in particular, * Bride ™
and “ Groom,” account for most of the volume of calculations.

Complete indexes to topographic and cadastral maps and 10 Provincial aerial
photography may be obtained from the Director, Surveys and Mapping Branch,
British Columbia Lands Service, Victoria, B.C.
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Department of Mines and Technical Surveys

The Canadian Government Department of Mines and Technical Surveys per-
forms many functions related to mining and the mineral industry in general. The
Mines Branch, Geological Survey of Canada, Surveys and Mapping Branch, and
Mineral Resources Divisions are services of the Department of direct interest to
the mineral industry. Brief reference to the work of the Surveys and Mapping
Branch in British Columbia is made in the preceding note headed “ Topographic
Mapping and Air Photography.” A note on the Geological Survey of Canada
follows this paragraph and is followed by notes on the Mines Branch and the
Mineral Resources Division.

GEOLOGICAL SURVEY OF CANADA

By an arrangement made at the time the Province of British Columbia entered
Confederation, geological investigations and mapping in the Province are carricd on
by the Geological Survey of Canada. Several geological parties are in the field each
vear, Many excellent reports and maps covering areas of British Columbia have
been issued by the Geological Survey of Canada, and they have made available a
great amount of information that has been of much benefit to the mining and pros-
pecting activities in British Columbia.

A branch office of the Geological Survey of Canada is maintained in Vancou-
ver. Maps and reports on British Columbia can be obtained there. J. E. Armstrong
is in charge of this office at Room 102, 326 Howe Street, Vancouver, 1.

FIELD WoORK BY GEOLOGICAL SURVEY OF CaNapa IN BriTisSH CoLUMBIA, 1965

Geological mapping was done in the following map-sheets and major areas:—

R. B. Campbell in the Canoe River (83 D) map-area and with H. W. Tipper
in the Bonaparte River East Half (92 P, W 12) map-area.

R. J. Fulton on the surficial geology of the Vernon West Half (82 L, W 2)
map-area.

E. C. Halstead on the surficial geology of southeastern Vancouver Island.

G. B. Leech in the Kananask’s Lakes West Half (82 I, W 14) map-area.

H. W. Little and J. W. H. Monger in the Greenwood West Half (82 E/2, W
14 ) map-area.

J. E. Muller in central Vancouver Island area (parts of 92T, 92 G, 92 K).

V. A. Preto in Grand Forks West Half (82 E/1, W Y2 ) map-area.

R. A. Price and E. W. Mountjoy on Operation Bow-Athabaska extending
across the Rocky Mountains into British Columbia.

J. A. Roddick, A. I. Baer, and W. W. Hutchinson on Coast Mountan project.

G. C. Taylor, with six others, on Operation Liard in northeastern British
Columbia.

H. W. Tipper in Bonaparte River West Half (92P, W Y2), Quesnel (93 B),
and Prince George (93 G) map-areas.

I. O. Wheeler in the Lardeau West Half (82 K, W 142 ) map-area,

The following special studies and mapping projects were carried out:—

J. E. Armstrong made a study of glacial deposits and history in the Kitimat-
Terrace area.

D. I. T. Carson conducted metallogenic studics on Vancouver Island.

J. A. Coates continued work in the Manning Park area.
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R. J. Fulton made special studies in connection with Columbia River develop-
ment.

W. R. Fyson studied structures in the Shuswap Lake area.

E. C. Halstead made ground-water studies in the Fraser Lowland.

G. D. Hobson conducted experimental seismic surveys in Arrow, Shuswap,
and Kamloops Lakes.

T. N. Irvine studied ultramafic rock in northern British Columbia.

E. D. Kindle continued a broad study of copper deposits.

D. W. Lawson began a hydrological study of Trapping Creek basin east of
the Okanagan.

W. I. McMillan did mapping in the Monashee Mountains east of Seymour
Arm.

R. E. Reesor continued his studies of gneisses in the Valhalla Mountains.

J. V. Ross made structural studies in Mount Revelstoke area.

J. G. Souther began a cordilleran volcanic study.

H. P. Trettin studied the Marble Canyon Formation.

PUBLICATIONS OF THE GEOLOGICAL SURVEY

A total of 37 publications of the Geological Survey of Canada relating to British
Columbia was received by the British Columbia Department of Mines and Petroleum
Resources in 1965.

MINES BRANCH

The Mines Branch has branches dealing with mineral dressing and process
metallurgy, physical metallurgy, radioactivity, and fuels and explosives. A total
of 62 publications of the Mines Branch pertaining to British Columbia was received
in 1965 by the British Columbia Department of Mines and Petroleum Resources.
They included tabular pamphlets dealing with coal mines, gold mines, stone quarries,
petroleum refineries, and milling plants in Canada.

MINERAL RESOURCES DIVISION

The Mineral Resources Division publishes studies on mineral resources,
mineral economics, mineral legislation, mineral taxation, mining technology, and
other miscellaneous mineral-industry subjects. A total of 11 publications published
by this Division was received by the library.
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GENERAL REVIEW

The average Canadian prices paid in 1965 for copper and lead were well up,
the price for zinc showed a moderate increase, and the prices for other major metals
were substantially unchanged from 1964, The copper and lead prices were about
as high as have ever been reached. The United States prices for silver, lead, and
zinc were constant throughout the year.

The total quantity of ore mined at all lode mines amounted to 15,042,356
tons and came from 55 mines, of which 40 produced 100 tons or more, The aver-
age number employed in the lode-mining industry in 1965, including mines, mills,
and smelters, was 9,051.

In 1965, 33 mills were operated, and five slated for production in 1966 or
1967 were either under construction or had the sites prepared. Twenty-two mills
operated the year round, six were seasonal or intermittent, and one, that of Cow-
ichan Copper, reopened after a two-year closure. Four mills operated for the first
time in 1965, Of the mills that operated, 14 treated ores of silver, lead, and zinc,
six of copper alone, one of copper and molybdenum, one of nickel and copper,
two of copper and iron, five of iron alone, two of gold, and two treated ores of
molybdenum. At Endako a plant was installed to produce molybdic trioxide. Two
small mills in the Slocan took custom ore.

~ The new mills were those at Endako (molybdenum), Boss Mountain (molybde-
num}, Yreka mine (copper), and Sayward (iron). The mills under construction
were those of Wesfrob Mines Limited on Tasu Sound (iron and copper), British
Columbia Molybdenum Limited at Alice Arm (molybdenum}, Granisle Copper
Limited on Babine Lake (copper), Red Mountain Mines Limited at Rossland
(molybdenum), and Western Mines Limited at Buttle Lake (gold, silver, copper,
lead, zinc).

The Trail smelter recorded custom receipts from British Columbia properties
of 13,243 tons of ore, 3,839 tons of lead concentrates, and 15,021 tons of zinc
concentrates. The ore came from 19 properties, of which three produced 94 per
cent of the total in the form of siliceous gold-bearing ore. Lead concentrates came
from 14 properties, one of which produced 55 per cent of the total. Zinc concen-
trates came from 13 properties, two of which produced 86 per cent of the total.
The smelter also treated a considerable amount of concentrates from out-of-
Province sources. Concentrates exported to American smelters amounted to:
Copper, 8,774 tons (excluding 1,121 tons of matte); lead, 14,123 tons; and zinc,
45,618 tons. Concentrates exported to Japan amounted to: Copper, 124,372
tons; copper-nickel, 18,800 tons; iron, 2,010,365 tons. Molybdenum concentrates
and molybdic trioxide were shipped to Europe and Japan,

The total value of lode metals produced, $176,844,096, was down about $4
million from the record value set in 1964. This was in spite of greatly increased
prices for copper and lead. Copper production was well down because of pit prob-
lems and a strike at Craigmont, the largest producer. The volume of output of
lead was the lowest in 10 years, not due to shortage of ore but largely because pro-
duction at the Sullivan mine was less. The volume of zing, the other major metal to
register a price increase, was also down, for the same reason as lead. At the same
time the Trail smelter accepted a considerable amount of concentrates and ore
from Pine Point and other sources outside the Province,

There was thus a decrease in the value of metals produced, in spite of the
fact that mining was booming in 1965, with four new mills hrought into production,
five new mills building, some exceedingly interesting development under way, and
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exploration activity at an unprecedented level. Records of exploration expenditure
in the past are unfortunately too fragmentary to make meaningful comparisons, but
the exploration side of the mining industry spent in 1965 a sum in excess of $13
million, and it is almost certain that this figure has not been exceeded in the past.

The quantity of gold produced declined for the fifth successive year, reaching
the second lowest point in the present century, only fractionally better than the
low of 1917, The reason for the most recent decline was a sharp drop in production
from the Bralorne mine, a drop that is less ominous in view of the results of recent
deep development at Bralorne. The Coast Copper mine, the third ranking producer,
had in 1965 an output close to that of the Cariboo Gold Quartz mine, owing to ore
with a higher gold content., Thirty-six per cent of the Provincial gold production
was a by-product of base-metal mining.

Silver production, just under 5 million ounces, was the lowest in many years.
This was due to a number of unrelated causes, and only to a minor extent was due
to reduced output from the Sullivan mine.

Copper production dropped largely by reason of the fact that Craigmont,
which had just overcome problems in the open pit, was strike bound for the last
10 weeks of the year. As a result, the output of about 30 million pounds was little
more than half that mined in the best year, 1963. Britannia also was strike bound
at the start of 1965 and did not resume production till May. Otherwise the copper
picture was bright—Mount Washington had a full year of operation; the Yreka
mine started production, and the Cowichan Copper operation got going after almost
a two-year closure, although no concentrates were shipped from either. Bethlehem
was in process of enlarging its mill to a capacity of 10,000 tons per day, although,
because of change-over from one open pit to another, this fact did not raise the
year’s figures.

The future for copper is bright. Mills were building at the Granisle mine for
a copper operation, at the Tasu mine for an iron-copper operation, and at the
Lynx (Western) mine for a combined precious- and base-metal operation, all to
be in production by the end of 1966. The Granduc access tunnel was driven 6,300
feet of the projected 11.6 miles. Exploration was widespread and will be dealt
with below,

There was little change in the situation of lead and zinc other than the reduced
production already mentioned. Increased production in other parts of Canada in
recent years has greatly changed the over-all picture, and British Columbia no
longer produces most of Canada’s lead and zinc.

The production of iron concentrates was slightly higher; increases were recorded
at the Coast Copper, Texada, and Zeballos mines. The Orecan property at Say-
ward was brought into production late in the year, but no shipments were made.
Development at the Wesfrob property at Tasu was well under way, with production
slated for late 1966. - This property has the largest iron-ore reserve known to date.
Work continued at the Jib deposit on Burnaby Island, with a substantial tonnage
of magnetite ore showing up.

-~ In 1964, 28,245 pounds of molybdenum worth $47,063 was produced as a
by-product at the Bethlehem mine. Previous production for the Province had
been about twice that amount. In 1965 the Endako mine, starting in June, and
the Boss Mountain mine, starting in May, together produced 7,237,225 pounds of
molybdenum in concentrates and as molybdic trioxide worth $12,332,844. Almost
overnight British Columbia became a major producer of molybdenum.

The mineral molybdenite has been known to be widespread in the Province,
but it had been assumed until very recent years that the prospect of ore lay in
quartz veins which' contained perhaps 1 per cent or more of the mineral. The
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demonstration of the existence of large amounts of disseminated low-grade ore at
Endako and of breccia ore of higher grade at Boss Mountain, where for years only
quartz veins were recognized, has changed the outlook on mining and has added
an important new metal to the list, a metal that may become the Province’s second
or third most valuable mineral commodity. Production is slated at Rossland and
Alice Arm for 1966 and 1967 respectively, and a good many properties are under
serious investigation.

For the second time the annual number of mineral claims recorded exceeded
those in all previous years. In 1965, 41,882 claims were recorded, a 43-per-cent
increase from the 29,244 recorded in 1964. The great increase in 1965 was due
in part to resurgence of activity in Kamloops, Nicola, and Omineca Mining Divisions,
and specifically to activity in Golden-Fort Steele (silver-lead-zinc) and Skeena
(mostly molybdenum) Mining Divisions. A record was set also in the number of
certificates of work issued, 43,013 or 34 per cent more than the 32,047 certificates
issued in 1964. A certificate of work is one claim-year work allowance, which is
$100 spent on the ground and is consequently less than the actual gross expenditure
per claim-year. The fact that the certificates of work have tripled in the last five
years shows that much serious work is being done as well as some undoubtedly
speculative staking.

All exploration eyes are still focused on the copper deposit at Galore Creek
on the Stikine River and the molybdenum deposit at Glacier Gulch near Smithers.
These are both deposits of major size that it is hoped will soon reach the develop-
ment stage. Two others that have rapidly come to the fore, in 1965, are the
Lornex deposit, copper-molybdenum, and the Brenda Mines deposit, molybdenum-
copper. There are many other properties of promise, but these four appear to
be the nearest to commitment to production.

It has taken the exploration industry quite a few years to realize the potential
in the many low-grade but extensive copper-molybdenum deposits that for a long
time have been known to exist. Problems of interpretation of surveys and of
evaluation of sampling, together with problems of metal recovery and mining costs,
have few precedents because large low-grade operations have been few in British
Columbia and molybdenum is a new metal. Deposits that were abandoned not
more than a few years ago as prohibitively low in grade are now being redrilled, in
an attempt either to add tonnage or increase grade or both. This is, of course,
not new in the history of mining, but copper-molybdenum combinations in very
small amounts present problems new to British Columbia experience. This is not
a game for faint hearts or small treasuries, with 20,000-tons-per-day operations
under consideration.

Starting 10 years ago there have been surges of activity in what has grown to
be considered the southern copper belt, including Kamloops, Highland Valley,
Merritt, and Princeton. There has been, in 1965, resurgence in these areas, and
the belt has been extended nearly to Okanagan Lake. Reassessment has pointed
to the possible importance of molybdenum in parts of this belt or region.

Exploration in the northern part of the Province contained disappointments,
but there were also encouragements. The decision to put the Alice molybdenum
property at Alice Arm into production and the finding of interesting deposits on the
Dak River and elsewhere have led to the recording of double the yearly average
number of claims in the Skeena Mining Division.

Some of the staking activity in the east Kootenays was for phosphate in the
Flathead and Elk River region, but mostly by far showed a renewal of interest in
the silver-lead-zinc belt extending from Windermere to Golden. Columbia River
Mines touched off the excitement when it found, on the old Ruth-Vermont, a
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deposit of replacement type lower in grade but more extensive than the veins
investigated by the old-timers. Prospecting began in this region in the 1880’s, with
the first promise of the Canadian Pacific Railway, when, naturally, only high-grade
or easily concentrated ore was sought.

Unprecedented high prices for mercury did not lead to more than a moderate
amount of activity. What activity there was, was largely at Pinchi Lake and in
the vicinity of the Pinchi fault. The dispersion of mercury vapour over deposits
of mercury and other metals has been known for some years, and various “ mercury
sniffers ” have been devised for the rapid detection of small amounts of mercury.
In 1965 a Departmental geologist equipped with a field instrument, the Lemaire
detector, investigated profiles across the Pinchi fault, and at deposits of molybdenite
and other metals. The results of this work are to be found on pages 109-112 of
this Report.

The growing use of aircraft in mining exploration is shown in the fact that
a Sikorsky S-55 helicopter was on duty at the Galore Creek camp of Stikine Copper
Limited and transported diamond drillers to and from work, 10 at a time. That
company’s exploration programme employed 14 diamond drills, the most intensive
work done in the Province to date.

Amongst mining operations Bralorne sank the Queen shaft to the 43rd level,
almost 6,000 feet below surface and a little over 2,000 feet below sea-level. The
temperature of the rock at the bottom of the shaft is 127.5 degrees, and considerable
effort is taken to keep the air temperature at a tolerable level, below 83 degrees
wet bulb. Granduc commenced driving the 11.6-mile access tunnel, which will
be the longest in Canada. Work continued at the Tide Lake camp north of Stewart,
but work stopped at the western or mine end of the tunnel when, on February 18,
1965, a catastrophic snowslide or avalanche destroyed the Leduc camp and killed
26 men. A full account of this disaster, written by the Chief Inspector of Mines,
appears in the “ Inspection of Lode Mines, Placer Mines, and Quarries ” section
of this Annual Report.

The Department distributed a questionnaire to all exploration companies in an
attempt to gather all pertinent exploration data in 1965. This was a modification
of a form that was sent out in 1964. The response was very good, and has made
the task of keeping abreast of development and of preparing the Annual Report con-
siderably easier and has made the Report itself more inclusive and accurate, A form
concerned with exploration and development expenditures sent out by the Bureau
of Economics and Statistics also got a good reply.




8 MINES AND PETROLEUM RESOURCES REPORT, 1965

NOTES ON METAL MINES

ALSEK RIVER

Copper-Cobalt ‘

(59° 137° N.W.) Vancouver office, 1112 West Pender

Alsek (Falconbridge Street. Alex. Smith, manager; J. J. McDougall, engineer

Nickel Mines in charge at the property. Fourteen recorded mineral claims

Limited)* are held on the Alsek River 4 miles north of the O’Connor

River junction. Six men spent one month diamond drilling

1,320 feet in three AX wire-line holes and 100 feet in two packsack holes. The
property is reached by helicopter. It was not visited.

ATLIN
Lead-Zinc-Copper

(59° 133° N.W.) Head office, 203, 27 Carlton Street,
Silver, Barber Toronto 2, Ont.; Vancouver office, 625, 925 West Georgia
(Armore Mines  Street; Alrae Exploration Limited, consulting engineers.
Limited)* This property was formerly known as the Atlin-Ruffner and
is located 12 miles north-northeast of Atlin. It can be
reached by driving 10 miles up Fourth of July Creek from the highway connecting
Atlin to the Alaska Highway. This is a group of 58 Crown-granted mineral claims
on which are found galena, sphalerite, pyrite, chalcopyrite, minor molybdenite, and
ruby silver in veins. Under the supervision of R. Phillips, geologist, four men worked
during the summer for three months. During this time geologic mapping and geo-
physical surveying were done over an area of 3,200 by 500 feet. A bulldozer tractor
was used to dig 16 trenches with a total length of 3,500 feet and remove from the
surface 3,000 yards of overburden. One and a half miles of road was rehabilitated
and five of the old buildings renovated. The property was not visited. (See Annual

Report, 1925, pp. 115-117.)

Molybdenum

(59° 134° S.E.) Western district exploration office, 1150
Molly (The Consoli- Bay Avenue, Trail. G. Ryznar, supervisor at the property.
dated Mining and Two groups, the Molly 13 and Molly 14, containing 48 min-
Smelting Company eral claims, are held by record on the north slope of Mount
of Canada, Caprice, southwest of Willison Bay on Atlin Lake, 35 miles
Limited)* southwest of Atlin. A crew of seven men worked from June
10th until October 15th. Surface diamond drilling was done
to the extent of 1,500 feet in three holes. Mineralization consisted of molybdenite
and minor chalcopyrite and pyrite. The host rock is granodiorite and alaskite, part
of a satellite of the main Coast Range intrusions. Molybdenite occurs in breccia
matrix, along fracture surfaces, and disseminated in quartz veins and also in the
host rock. Alteration of host rock is present. Transportation was by float-equipped
plane from Atlin to the camp on the shore of Willison Bay. The camp was not

visited. (See Annual Report, 1964, p. 8.)

* By H. Bapty.
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. *TAKU RIVER
Lead-Zinc-Silver-Antimony .

(58° 133° N.W.) " Company office, 1033 Davie Street, Van-

New Taku Mines couver 5. L. G. White, vice-president in charge of explora-

Ltd.* tion. This company owns the old Polaris-Taku group of 75

' Crown-granted mineral claims and some recorded claims on

the Tulsequah and Taku Rivers. In 1965 a camp was maintained at the old Tul-

sequah landing on the Taku River. A small amount of work was done on the Banker

showing, and the company participated in the exploration of the Sil group on Erick-

son Ridge, conducted exploration work on Zohini Creek in the name of Zohini Mines
Limited, and did work on an antimony showing on Stuhini Creek.

On the Banker prospect, further trenching was a continuation of work started
in 1964 on a silver-lead-zinc showing on the east bank of the Tulsequah River about
3 miles from its mouth. Galena, sphalerite, tetrahedrite, and a little chalcopyrite
occur in brecciated and silicified zones in limestone. Stripping and trenching were
done on an outcrop passing apparently beneath deep overburden. Some high silver
values have been reported, but the work to date has not demonstrated continuous
mineralization. W. J. MacKenzie directed the work.

Antimony
(58° 133° N.E.) A stibnite showing occurs on the south
Anty* side of Stuhini Creek about 212 miles from its mouth at
Tulsequah. Eight mineral claims on the Anty group are on
a showing of stibnite in fine-grained sedimentary rocks that are chiefly argillites.
When seen in August, several mineral strands had been partly exposed in the crum-
pled sediments. The greatest width that had been sampled was 15 feet, although
the occurrence of relatively abundant stibnite was in individual widths of an inch or
so to about 1 foot. Stripping and ground shuicing were done under the direction of
W. J. MacKenzie from the new Taku camp at Tulsequah. Transportation was by
helicopter. A later published report stated that a section 110 feet long with an
average width of 4.9 feet assayed 3.25 per cent antimony and another 240 feet long
with an average width of 5.2 feet assayed 9.5 per cent antimony.

Silver-Lead-Zinc

(58° 133° N.E.) Company office, 1030 West Georgia
Sil (Ericksen-Ashby Street, Vancouver 5. J. M. Powelson, president. This prop-
Mines Ltd.)}* erty of 34 recorded mineral claims is under option to Mineral
Development Company a subsidiary of Homestake Mining
Company, of San Francisco. Work in 1965 was directed by W. J. MacKenzie, of
New Taku Mines Ltd., from a camp at the old Tulsequah landing on the Taku River.
The showings are on the summit and nose of the high steep-sided ridge that
extends north from Mount Ericksen. The north end of the ridge is at 4,660 feet
elevation (company datum). In 1952 The Consolidated Mining and Smelting Com-
pany of Canada, Limited, diamond drilled a hole west into the base of the ridge
from a point near Ericksen Creek. In 1964 surface work was done and an adit was
driven 460 feet at an elevation of 3,200 feet and nine holes were diamond drilled
a total of 1,733 feet from underground. In 1965 a crew of seven men, working
through a vertical range of 2,400 feet from the summit down, mapped geologically,
put in 25 trenches totalling 1,016 feet with a gasoline drill, and stripped 6,500

square feet of bedrock by hand.

® By M. S. Hedley.



10 MINES AND PETROLEUM RESOURCES REPORT, 1965

Mineralization is in a limestone band about 400 feet wide that trends north
50 to 60 degrees west down the mountainside. Various showings were seen in
trenches from the ridge-top down to the top of the bluffs above the river. Ore min-
erals replace limestone across widths from 5 to as much as 20 feet, although con-
tinuity of widths or grade had not been established between trenches on August 12th,
The following generalizations may be made: The mineralization includes galena,
sphalerite, pyrrhotite, pyrite, stibnite, tetrahedrite, arsenopyrite, and chalcopyrite.
Pink manganese minerals are present, including apparently rhodonite and rhodo-
chrosite. Some of the best-grade sections appear to be on or near the ridge-top.
The mineralization is a locus of brecciation and silicification within the limestone.
The structure of the limestone band is of utmost importance in the conduct of
exploration.

Two tent camps on the showings were serviced by helicopter. A crew of seven
men was employed for five months.

Silver-Lead-Zinc-Antimony
(58° 133° N.E.) Zohini Mines Limited owns the Zohini
Zohini, Arn* group of 54 mineral claims and holds under agreement the
Arn group of 10 claims. Company office, 401, 1033 Davie
Street, Vancouver 5; L. G. White, exploration engineer. The property is on the
north side of Zohini Creek, which flows westward into the Taku River, 8 miles
above Tulsequah. The showing is a steeply dipping zone of shearing, fracturing,
and alteration, striking about north 20 degrees east.

The uppermost known end of the zone, where it appears to weaken as well as to
pass beneath talus, is at 4,500 feet elevation, and it has been followed by a series
of open cuts and trenches down the steep hillside and a short distance below a “ flat
area to an elevation of 2,900 feet. The rocks are on the whole flat lying, with
agglomeratic volcanic rocks in the upper section above sediments including quartz-
ites, greywackes, and some carbonate rocks. Some fine dioritic rock was seen in
the volcanic section.

The zone is as much as 35 feet wide, with a main gouge band 1 to 5 feet wide
in a variable situation within the zone. Mineralization consists of fine-grained
galena, stibnite, sphalerite, and pyrite. It is concentrated in widths of as much as
5 feet, and in places a few inches wide, commonly in sheared rock. The zone appears
to be less clearly defined in the sedimentary rocks.

Thirteen trenches totalling 400 feet were made with the aid of a gasoline drill,
and 325 square feet of bedrock was stripped with pick and shovel. The geology in
the vicinity of the zone was mapped. A crew of five men in a tent camp on the
“ flat ” area was under the direction of W. J. MacKenzie from the New Taku camp
at Tulsequah. Transportation was by helicopter.

ALASKA HIGHWAY
TooTseEk RIVER (59° 130° N.E.)

Silver-Lead-Zinc
Silver-lead-zinc mineralization at the head of Tootsee River
Amy (Rancheria and 2 miles northwest of the north end of Tootsee Lake was
Mining Company found in 1948 by J. St. Godard, of Flin Flon, while prospect-
Limited)t ing for Hudson Bay Exploration and Development Company
Limited. The showings were located in September, 1948, as

® By M. S. Hedley.
+ By Stuart S. Holland.
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the Gem group. In 1949 that company made a geological examination of the
property and drilled eight diamond-drill holes totalling 2,935 feet. Assessment work
was recorded for five years in advance, after which time the claims reverted to Mr.
St. Godard, who held them until 1962. The ground then was located in October,
1962, as the Amy by W, S. Kennedy, from whom the claims were acquired by Ran-
cheria Mining Company Limited in 1964,

The showings are at an elevation of about 4,750 feet on the south side of a
tributary which joins the Tootsee River from the west about 3 miles north of Tootsee
Lake. The camp is reached by road from Mile 701 on the Alaska Highway, where
the Rancheria River is crossed by the bridge to the microwave station. The road
runs along the west side of Tootsee River, crossing to the east side 11 miles south
from the highway and then fording the river again at 23 miles from the highway.
Total distance to the camp is 25 miles.

The Amy claims are underlain by a succession of grey phyllite, argillite, quartz-
ite, and limestone striking northwest and dipping 50 to 60 degrees southwest. These
rocks are cut by granite of the Cassiar Intrusions. The valley occupied by the claims
lies in an embayment in the regionally north-trending contact so that locally the
contact trends in a northwesterly direction across the claims.

Vein mineralization, comprising replacement of pale-grey limestone by galena,
sphalerite, pyrrhotite, and ankerite, outcrops at an elevation of about 5,000 feet.
The mineralization strikes north 55 to 65 degrees west and occupies a sheer zone
dipping about 60 degrees sonthwest. The mineralization, at least locally, is along
a limestone-argillite contact and is roughly parallel to and about 400 feet northeast
of the surface trace of the granite contact.

In 1949 Hudson Bay Exploration and Development Company Limited explored
the vein on surface by seven trenches through deep overburden. From the vein
outcrop in Camp Creek to the easternmost trench exposure, a vein length of at least
550 feet was indicated. In addition, the company put down eight diamond-drill
holes totalling 2,935 feet, The maximum true width of vein was 7 feet intersected
in hole No. 2.

In 1964 Rancheria Mining Company began operations. Magnetometer and
geochemical surveys were made over an area 14,000 feet Iong in a northwest direc-
tion and 3,600 feet wide. A heavy metal anomaly was found at the exposure of the
vein, and a second one was outlined about 2,000 feet to the southeast. A crosscut
was driven at an elevation of about 4,935 feet to the vein which was intersected at
185 feet from the portal and at a depth of about 70 feet below the outcrop. The
vein was drifted on to the southeast. In a 66-foot length of drift on a vein averag-
ing 5.9 feet wide, face samples taken by the company assayed: Silver, 27.4 ounces
per ton; lead, 7.5 per cent; and zinc, 7.4 per cent. The considerable variation in the
silver to lead ratio and the occurrence of high silver values when the zinc content
is high and the lead content low is explained by the presence of silver-bearing tetra-
hedrite identified on polished surfaces of ore.

In 1965 the vein was followed about 190 feet northwest to a point beneath
Camp Creck. There an open watercourse was encountered, and drifting in that
direction was stopped. The vein to the southeast was followed an additional 163
feet. For 72 feet the vein averaged 4.5 feet in width and assayed 28.2 ounces of
silver per ton and less than 10 per cent combined lead and zinc. Drifting was
stopped in a heavily faulted section of vein.

A Tower crosscut portal was faced up about 250 feet below the upper adit.

Additional bulldozer trenching was done in 1965, Secveral deep trenches about
700 and 1,800 fest northwest of Camp Creek encountered mineralization that pos-
sibly indicates an extension of the main vein mineralization in that direciion. Vein
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mineralization was also exposed by trenching in the vicinity of a geochemical anom-
aly about 2,200 feet southeast of Camp Creek. Total bulldozer trenching amounted
to 3,750 lineal feet in 20 trenches.

Diamond drilling in 1965 totalled 7,500 feet in 24 holes. It was undertaken to
prove the continuity of the vein at depth and to explore the vein mineralization along
strike where deep overburden and permafrost made trenching unsatisfactory. (See
Annual Report, 1949, pp. 70~71; Assessment Report No. 44.)

RACING RIVER

Copper
(58° 125° S.E.) Company office, 700, 1030 West Georgia
Churchill (Magnum Street, Vancouver 5. There are 69 claims in the group,
Consolidated Min- which is 40 miles south of Mile 410 on the Alaska Highway.
ing Co. Ltd.)* Access is by truck-road up the Racing River from Mile 410.
The construction of this access road comprised the major
work in 1965. The group is under option to Canex Aerial Exploration Ltd., who
had two men spend one week on geological mapping. The property was not visited.

CASSIAR

Molybdenum
(59° 129° S.W.) Company office, 160 Front Street, New
‘Storie (New Jersey York; western office, 905, 525 Seymour Street, Vancouver 2.
" Zinc Exploration This property is 4 miles from Cassiar and can be reached by
‘Company (Canada) four-wheel-drive vehicle. New Jersey Zinc Exploration
Ltd.)* Company (Canada) Ltd. has an option on these claims,
: which are owned by W. Storie. The deposit is a porphyry
copper type. Work included the construction of 1 mile of access road and 2,449
feet of diamond drilling in eight holes. Five men were employed for 42 months
under the direction of W. Metzlaff and P. Crone, field supervisors. The property

was not visited.

Silver-Lead-Zinc
(59° 129° S.E.) An occurrence of zinc-lead mineralization
Snow, Cobra (Fort near the summit of Mount Haskin has been known for at
Reliance Minerals least 60 years and has been staked and held from time to
Limited)t time. Currently the main area of mineralization is covered
by the Snow claims, located in 1960. Additional claims of
the Cobra and May groups were located in 1965. All are held by Fort Reliance
Minerals Limited.

The mineralization is at an elevation of about 6,000 feet near the summit of
Mount Haskin. It is reached by 8 miles of steep road, passable for four-wheel-
drive vehicles, which branches from the Cassiar road at Mile 72. A tent camp was
established at about 5,500 feet elevation and was used during August and September
when seven diamond-drill holes totalling 1,647 feet were drilled. This work was
done as a joint venture by Fort Reliance Minerals Limited and United States Smelt-
ing, Refining & Mining Co.

The rocks on Mount Haskin comprise grey and brown siltstones, which
are overlain by pale-grey massive to well-bedded limestone. These rocks belong to
the Atan Group of Cambrian age. On the west side and about 200 feet from the
limestone contact, the siltstones are intruded by a sill of light-coloured feldspar

- ® By W. G. Clarke.
+ By Stuart S. Holland.
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Figure 1. Geology of the Snow group, Mount Haskin.

porphyry which has hornfelsed the immediately adjacent rocks. On their northeast
side the Atan rocks are in contact, along a vertical northwesterly trending fault, with
steeply northeast-dipping siltstones and quartzites belonging to the Good Hope
Group of Proterozoic age.

The limestone is exposed in an ovoid area (see Fig. 1) about 2,000 feet long
in a northerly direction and with a maximum width of 800 feet. It occupies a north-
erly trending synclinal structure which has been warped along northeasterly trending
axes into a synform with very low plunge; on the south the base of the limestone
outcrops at about 5,830 feet elevation and 2,000 feet to the north at 5,750 feet
elevation.

Skarn occurs at the lower contact of the limestone with the underlying siltstones
and also at several lower horizons in the uppermost 100 feet of siltstone. The skarn
at the limestone contact reaches its maximum known thickness of 35 feet in one of
the diamond-drill holes. In outcrop it ranges in thickness from 2 to 15 feet.

The skarn in many places is mineralized in varying amount by pyrrhotite and
sphalerite, and smaller amounts of galena, pyrite, and chalcopyrite. The best min-
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eralization outcrops at the northeast end of the synform, along and near the north-
westerly trending fault. Trenches and bulldozer stripping in 1965 exposed skarn
and sulphide along the length of the eastern side. On the steep slopes on the western
side, skarn and sulphides are visible in natural exposures in widths up to 15 feet.

Sampling in 1949 by an examining engineer along the fault indicated a length
of 300 feet having a grade of: Silver, 2.66 ounces per ton; lead, 2.7 per cent; and
zinc, 8.5 per cent across a width of 19 feet. Additional sampling in 1964 by the
company averaged about 2 ounces of silver per ton, 2 per cent lead, and 6.4 per cent
zinc.

In Avgust seven diamond-drill holes totalling 1,647 feet were put down, Their
locations are shown on Figure 1. Holes 1 and 2 were inclined at minus 55 degrees;
the rest are vertical. One of the best sections of mineralized skarn was 11.9 feet
thick at a depth of 84.4 feet in hole No. 3. It assayed: Silver, 1.96 cunces per ton;
lead, 4.5 per cent; and zine, 9.0 per cent. The last hole, No. 7, was completed on
August 29th. (See Assessment Report No. 48.)

[Reference: Geol. Surv., Canada, Mem. 319, p. 116.]

(59° 129° S5.E.) The company holds the McDame Belle

McDame Belle, Bar, Nos. 1 and 2, Three Square, and Four Square mineral claims

Yellowjack, Etc.  under option from John Bartle and the Bar, Yellowjack, Y.J.,

(Ventures Mining North, Creek, and Cathy groups of claims by record. The

Led,)* claims total 122. The McDame Belle has been held by John

Bartle since 1949. It covers mineralized showings in the can-

yon, on which a very old adit was driven on the south side of McDame Creck. These

showings are those known in 1900 as the McDame (see Annual Report, 1900, pp.
TR3-784).

The mineralized showings are exposed on both sides of the canyon of McDame
Creek about 2 miles downstream from the old settlement of Centreville. The claims
extend along the McDame Creek canyon and for some distance back from either
side. The Cassiar road extends through the property, and the camp of Ventures
Mining Lid. is reached by a short road turning off to the south at Mile 67.5.

The Ventures company acquired the ground in 1963, and since then it has
undertaken extensive exploration. Very detailed geological mapping has been done
along the canyon, using surveyed grid lines for control. The grid subsequently was
used as a framework for an electromagnetic survey, the results of which were incon-
clusive. Finally selected zones have been explored by closely spaced diamond-drill
holes. In 1964, 14 drill-holes totalling 3,154 fect were completed, and in 1965, 27
drill-holes totalling 6,977 feet were completed. This work has been done under the
supervision of R, G. Hawley, with Allan P. Fawley, consulting geologist.

The canyon of McDame Creek cuts through a succession of limestone and
dolomite members with minor interbeds of argillite belonging to the Atan Group.
These rocks strike northwest and dip steeply to the southwest. At the upper part
of the canyon the limy succession is overlain by grey phyllites of the Kechika Group.
Ail these rocks are of Cambrian and Ordovician age,

Detailed geologic mapping by the company discloses that the canyon is the
site of a northeasterly trending fault zone up to SO feet wide. The zone is vertical
or dips 75 degrees southeast, and horizontal mullions and offset beds indicate that
there has been left lateral wrench movement along it. It is cut by northwesterly
striking faults, of which the Yellowjack fault, striking north to north 20 degrees west
and dipping 70 to 80 degrees west, is one.

* By Stuari S. Holland,
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Seven mineralized zones have been mapped and partly explored, but most work
has been concentrated on two, the Cariboo and Yellowjack zones, both of which
are on the south side of McDame Creek.

Cariboo Zone.—The Cariboo zone, formerly known as the McDame, is reached
by a cable crossing to an island in the creek, In 1900 an adit was driven into the
canyon wall on the south side of the creek for a distance of 32 feet bearing south 25
degrees east. The adit crosses 15 feet into the footwall of a mineralized zone about
30 feet wide striking south 80 degrees east and dipping 70 to 80 degrees south.
There is skarn alteration (grossularite, diopside, and tremolite) up to 10 feet wide
along the footwall of the zone,

Mineralization consists of galena and sphalerite, and some pyrite, pyrrhotite,
chalcopyrite, and minor specular hematite and scheelite. Bismuth has been detected
in amounts up to 2 per cent in some samples. The mineralization occurs as massive
lenticular replacements parallel to bedding, as fracture fillings crossing the bedding,
or as disseminations in the skarn zones.

The Cariboo zone was explored by drill-holes about 25 feet apart which traced
a strike length of 200 feet. The zones was found to extend to a depth of 250 feet
below creek-level and to have a width of from 5 to 20 feet.

At an early stage in 1965 the company’s calculation of ore in the Cariboo zone
was 30,000 tons, grading 8.6 ounces of silver per ton, 3.6 per cent lead, 3.0 per cent
zine, and 0.35 per cent copper. Additional drilling has been done since, and a later
announcement by the company was that 100,000 tons of ore had been indicated.

Yellowjack Zone~—The Yellowijack zone is on McDame Creek about 1,400
feet upstream from the Cariboo. It is near the head of the canyon and is reached
by the road that crosses the creck through the dredge tailings of Moccasin Mines
Ltd.

The Yellowjack zone is localized by a fault which strikes north to north 20
degrees west and which dips 70 to 80 degrees west. The fault zone has been
mapped for a length of 600 feet and in places is as much as 50 feet wide.

Bulldozing on surface disclosed mineralization extending for a length of 40 feet
and across a width of 10 feet. Between February and May 15th diamond-drill holes
totalling 3,165 feet were put down to explore the zone along strike and at depth.
The mineralization was shown to extend to a depth of 170 feet.

The company has stated that the Yellowjack zone contains 6,000 tons grading
silver, 7.5 ounces per ton; lead, 4.2 per cent; zinc, 1.2 per cent; and copper, 0.2
per cent.

[References: Geol. Surv., Canada, Mem. 319, p 114, Minister of Mines, B.C.,
Ann, Repts., 1963, p. 6; 1964, p. 11.]

DEASE LAKE
Copper

(58° 129° SW.) Company office, 602 West Hastings
June, Stikine Street, Vancouver 2. The 40 mineral claims in this group
{Lytton Minerals are held under option by Lyiton Minerals Limited, a sub-
Limited)* sidiary of The Patifio Mining Corporation Ltd. The property
is on the Cassiar—Stewart highway 20 miles south of Dease
Lake. Topographic and geological mapping were done and geophysical and geo-
chemical surveys werc made. Four trenches with a total length of 800 feet were
made by bulldozer, and 4,600 feet of diamond drilling was done in 10 holes. Eight
men were employed for six months under the supervision of D, W, Asbury, chief

geologist.

* By W. G. Clarke.
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(58° 129° S.W.) Vancouver office, 314, 525 Seymour
May (Newconex Streef. This group of 11 claims owned by the company
Canadian Explora- is at Gnat Lakes, on the Cassiar-Stewart highway. Two
tion Limited)*  mcn spent two months on the property making a magnet-
ometer survey and doing general exploration under the direc-

tion of J. 8. Ives, senior geclogist. The property was not visited.

Copper-Lead-Zinc-Gold

(58° 129° 8.W.) Company office, 570, 1 Thornton Court,

A-L (Cultus Explo- Edmonton, Alta. C, D. Stewart, vice-president. These

rations Ltd.)* claims are 17 miles southeast of Dease Lake and may be

reached from the Stewart—Cassiar highway by jeep and trac-

tor via a 10-mile access road. There are 64 claims in the group, owned by Cultus

Explorations Ltd. Nearly 8,000 feet of trenching was done by bulldozer in 16

trenches. Four miles of jeep-road was built. Six men were employed for three

months under the supervision of W, 8, Read, consulting geologist. The property was
not visited.

Copper-Molybdenum

(58°129° S.E.} Company office, 1111, 1030 West Georgia

Joy (Kennco Explo- Strect, Vancouver 5. This group of 32 miineral claims, owned

rations, (Western) by the Company, is 33 miles east of Dease Lake and 6 miles

Limited)}” southeast of Eaglehead Lake. Access is from Dease Lake by

floatplane and helicopter. (Geophysical and geochemical sur-

veys were made. There was 1,432 feet of diamond drilling done in four holes.

Seven company and six contractor employees worked for one month under the
direction of G, H. Rayner, senior geologist, The property was not visited.

LETAIN LAKE
Copper

(58° 128° SW.) Company office, Britannia Beach; field
ANT (Julian Min- office, 122, 744 West Hastings Street, Vancouver 1. This
ing Co, L&d.}*  property, consisting of 20 mineral claims owned by Julian
Mining Co. Ltd., is 10 miles south of Letain Lake., Access is
by tractor-road from Pass Lake, a distance of 4 miles. The deposit is a replacement
of limestone. Two men were employed for two weeks doing geological and geo-
chemical mapping under the direction of R. S. Adamson, chief geologist. The

property was not visited.

CHUKACHIDA RIVER

Copper
(57°127° NE.) Company office, 908, 7 King Street East,
Chuck and Cheta Toronto, Ont. There are 52 mineral claims in this group,
(Canadian Superior which is south of Chukachida River near Moosehorn Lake.
Exploration The property was reached by floatplane and helicopter. Ex-
Limited}* ploration was a joint venture by Canadian Superior Explora-
tion Limited, Canadian Exploration Limited, and Asbestos
Corporation Limited. The first company discovered the deposit in 1964. Bornite,
chalcocite, and chalcopyrite occur in quartz-filled fractures. C. E. Dunn, Canadian

* By W. G, Clarke,
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Exploration Limited senior geologist, was in charge of the programme with a crew of
seven. Two months’ work was done in geological mapping, sampling, and trenching.
Seven trenches of a total length of 344 feet were made by blasting. The property was
not visited.

SUTLAHINE RIVER
Copper-Molybdenum-Gold-Silver

(58° 132° N.W.) Head office, Britannia Beach; Vancouver

Thorn, Club, Kay office, 122, 744 West Hastings Street. R. Macrae, engineer

(Julian Mining  in charge. The Thorn, Club, and Kay groups, totalling 149

Co. Ltd.)* mineral claims, are on a tributary of the Sutlahine River, 4

miles from the river and 12 miles south-southeast of King

Salmon Lake. A tent camp was established at the junction with a smaller creek, and

a sub-camp on the Cirque zone was 2 miles to the northeast up this creek. Trans-

portation was by fixed-wing aircraft to King Salmon Lake and by helicopter to
the camps.

On the Kay group the Cirque showing of disseminated chalcopyrite and molyb-
denite is at the lip of a cirque at 4,500 feet elevation. Geological mapping and in-
duced potential and magnetic surveys were preliminary to six BX holes being drilled
a total of 2,716 feet in the syenitic nose of a dioritic body intruding rhyolite and
andesite. Four of the six holes were in the intrusive.

A body of quartz feldspar porphyry is crossed by the minor tributary creek.
A prominent pyritic zone of kaolinization and some sericitization and silicification
follows the creek in porphyry and in the older rocks. Mineralization occurs errati-
cally in the alteration zone, in quartz veins and masses; it consists of pyrite, tetra-
hedrite, and enargite, and erratic values in gold and silver are reported. Continuity
of mineralization is apparently not indicated.

On the A zone on the Thom claims, mineralization consists of chalcopyrite,
pyrite, and sparse galena in rhyolite breccia on the east side of the main creek at
about 3,000 feet elevation. The showing is on the south side of a steep east-west
fault zone which contains some quartz and barite. Seven X-ray holes totalling 1,003
feet were diamond drilled on the A zone. A total crew of 15 to 20 men was under
the direction of R. S. Adamson, chief geologist.

SHESLAY RIVER

Copper
. (58° 132° S.E.) Vancouver office, 744 West Hastings
Bing (Newmont  Street. D. M. Cannon, manager of exploration. The Bing
Mining Corporation group of 94 mineral claims is 6 miles east of Tatsamenie
of Canada Lake, mostly between the Samotua River and Trouble Creek,

Limited)* 5 miles from the Sheslay River. The showings range in ele-

vation from 3,000 to 4,000 feet. The Bing Nos. 15 to 32
claims lie just northwest of the main claim block, west of Trouble Creek. Most of
the property is on the gentle, open slopes of the Tahltan Highland at the eastern edge
of the Coast Mountains.

The general claim area is underlain by andesitic lavas and tuffs which are cut by
foliated diorite, diorite, and monzonite. These in turn are cut by feldspar porphyry
and other porphyritic rocks. The volcanic rocks are dioritized and otherwise altered,
and include bands of skarn which represent originally limy sediments. Mineraliza-
tion, consisting of pyrite, pyrrhotite, chalcopyrite, and molybdenite, is related to a

* By M. S. Hedley.
4
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feldspar-silica alteration that occurs for the most part in dioritized volcanic rocks.
In the southern part of the western claim group a stibnite-bearing quartz vein was
uncovered.

Geological, geochemical, airborne magnetic, ground magnetic, and induced
potential surveys were performed on the main claim group. On the Bing Nos. 8§87
and 89 claims seven trenches, totalling 1,600 feet, were put in with a John Deere
440 tractor and a percussion drill. Seven miles of tote-road was constructed. Four-
teen holes were diamond drilled, with an aggregate length of 6,797 feet. Work
extended over a period of five months with five company and 13 contractor per-
sonnel. Gordon Gutrath was geologist in charge. Transportation was by fixed-wing
aireraft from Atlin to Tatsamenie Lake and thence to the camp by helicopter.

BARRINGTON RIVER
Iron
{57° 131° N.W.) The MH group of 82 mineral claims was
MH* located early in 1965 as an outcome of an aerial magneto-
meter survey the previous year. The locators sold to Stikine
Iron Mines Ltd., 409 Granville Street, Vancouver 1. Edward Duncan, Calgary,
president; J. F. McIntyre, consulting engineer. The property is on Shakes Creek,
20 miles west of Telegraph Creek and 34 miles distant by road.

The showing is an ultramafic body, very poorly exposed but apparently 1 mile
or more across. On August 21st the only known outcrop had been extended by
stripping, but a grid basc laid out by bulldozer had not encountered much bedrock.
Abundant float as well as some rock in place showed the body to be a highly variable
black rock with some layering and several intrusive phases. Pyroxenite is apparently
the main type, and there is also peridotite. No dunite or olivine-rich rock was seen;
there is a little gabbroic matcrial and some syenitic or dioritic rock. Magnetite
appears to be a primary constituent and is widespread, but little sampling had been
done at the time and it was impossible to estimate grade visually. Nowhere did the
magnetite appear to be a major constituent. There is associated titanium,

The company built 22 miles of four-wheel-drive road from the existing road
below Glenora, did a total of 12,500 feet of trenching and about 3 acres of stripping
by bulldozer, and conducted a magnetometer survey along 29.5 line miles on 56
claims. Ten men were employed for a period of 32 months under the direction of
David H. Hawkins.

Copper
(37° 131° N.W.) Company office, 1111, 1030 West Georgia
Poke (Kennco Street, Vancouver 5. <C. J. Sullivan, president. The Poke
Explorations, group of 24 mineral claims is on Limpoke Creek, a tributary
{(Western) Limited)* of the Barrington River. In an area largely obscured by
overburden, copper mineralization occurs in syenitized vol-
canic and in intrusive rocks. Investigation of an induced polarization anomaly by
diamoend drilling was dropped when the drill failed to penetrate the overburden. The
work involved nine men for a month under the direction of G. H. Rayner.

Copper-Molybdenum
(57° 131° N.W.) The Limpoke group of mineral claims
Limpoke* lies northwest of Mount Barrington, at the head of Spann
Creek and a southern tributary of Limpoke Creek. It was
held under agreement in 1965 by Kerr-Addison Gold Mines Limited, Vancouver
office, 1112 West Pender Street; William M. Sirola, manager.

¢ By M. S. Hedley,
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The showings lie mostly on a ridge at about 5,000 feet elevation at the south-
west corner of a granodiorite stock measuring about 2 by 4 miles as mapped by the
Geological Survey of Canada. The intruded rocks are andesitic volcanics which
locally grade by dioritization into the intrusive, and near the contact are altered with
formation of biotite and potash feldspar. The marginal phases of the intrusive are
complex and show a variety of rock types and evidence of repeated intrusion. Chal-
copyrite occurs chiefly in northwest-dipping fractures in the intrusive rather than in
the greenstone. There is apparently little disseminated chalcopyrite, and the reported
grade is low. Other sulphides include pyrite, pyrrhotite, and molybdenite. A topo-
graphic map was made, the area was mapped geologically, and two holes were
diamond drilled a total of 1,211 feet on the ridge-top. The work involved 11 men
over a 2¥2-month period and was directed by Clyde Smith.

GALORE CREEK
GEOLOGY OF UPPER GALORE CREEK*

Introduction

Galore Creek is a north-flowing tributary of the Scud River, which flows west-
ward into the Stikine River. Upper Galore Creek includes the east and south forks.
Of a number of copper showings scattered through the area, the deposits of Stikine
Copper Limited are mainly situated around the head of Galore Creek whilst the
Copper Canyon occurrence is several miles along the east fork.

The terrain is mountainous and rugged. Local relief is about 5,000 feet,
ranging from 2,000 feet above sea-level in Galore Creek to about 7,000 feet on the
highest of the surrounding summits. Large sections of the country are covered by
moraine and till in the valleys and at intermediate elevations, and by permanent
snow and ice fields at higher elevations.

The climate is severe in winter, with a snowfall measurable in many feet at the
-Stikine Copper camp-site. Summers are cool and moist with sunny spells between
June and September.

Access into Galore Creek is difficult, and exploration so far has been almost
wholly done with helicopters bringing personnel and materials over the mountains
from a base at the junction of the Anuk and Stikine Rivers. The Anuk-Stikine base
is served by float ajrcraft and barge transportation from the coast. In 1965 a road
was commenced from the junction of the Scud and Stikine Rivers up the south bank
of the Scud River and east bank of Galore Creek to the main camp area of Stikine
Copper Limited. An aircraft landing-strip was built at the Scud-Stikine junction.

Regional Geology

Upper Galore Creek lies some 5 to 6 miles east of the main mass of intrusive
rocks that forms the core of the Coast Range Mountains. In the area mapped, sedi-
mentary and volcanic rocks ranging in age from Permian to Upper Triassic are in-
truded by Mesozoic and possibly Tertiary stocks. There is also a variety of dykes
and sills of unknown ages.

Sedimentary and Volcanic Rocks

The oldest rocks in the area are thick beds of Permian limestone. These light-
grey to buff weathering rocks form prominent hills in the eastern part of the area
mapped. Much of the limestone is quite pure, although there are limited occur-
rences of cherty lenses and bands. Crystalline limestone is light coloured and is

® By W. G. Jeffery.
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commonly massive, but more organic limestone is darker, with some carbonaceous
material, and has bedding planes usually spaced 2 to 3 feet apart. Some fossil
collections were made. Intense folding and faulting has occurred, and in at least
one cliff exposure nearly vertical isoclinal folds are readily apparent. No estimate
of thickness of this formation was made, but Kerr reports thicknesses between 2,000
and 4,000 feet in other parts of the region.

The Permian limestone formation is flanked on the west by a series of thin-
bedded black and dark-grey argillites and quartzites. These beds are limy in places
and include lenses of crystalline black carbonaceous limestone. The quartzites occur
both in a thin-bedded fissile form, giving rise to shatiered residual talus piles along
the ridges, and as more massive brown to black flinty beds from 6 inches to 1 foot
thick. The fissile argillaceous beds are highly fossiliferous in places, indicating a
Middle Triassic age. Although this unit has an over-all dip to the east, local dips
are greatly variable. There are so many small folds that thickness estimations are
difficult, but it would appear that the total thickness of the sediments is not less than
500 feet. These sediments also occur in the form of tight steeply dipping folds within
the Permian limestone.

The central ridge east of and parallel to Galore Creck exposes a narrow belt
of .argillitic limestones and limy argillites, and a distinctive conglomerate bed con-
sisting of quartzitic pebbles and limestone fragments in a limy partially fossiliferous
matrix that indicates a post-Permian age. The argillites contain Upper Triassic
fossils. All these beds are vertical or near vertical in attitude.

On the western slopes above the lower part of Galore Creek there are car-
bonaceous argillites and shales with vertical attitudes that are strongly sheared along
the bedding planes. No fossils were discovered. On the basis of structural attitude,
location, and Jack of siliceous sediments, these rocks have been equated with the
Upper Triassic sediments to the east.

Volcanic rocks underlie the greater part of the area. The most abundant are
pyroclastic rocks, mainly breccias and agglomerates. Andesitic and trachytic flow
rocks are commonly massive and locally amygdaloidal. The volcanic rocks are
dominantly green, although purple shades are commeon in some parts and brown and
red colours were observed. 1In places deep-red and brown weathered surfaces are
due to the oxidation of disseminated pyrite.

There is great variation in size and shape of the fragments in the pyroclastic
rocks and flow breccias. The thickness of the volcanic pile must be considerable,
but great variations in dip and cxtensive ¢vidence of faults of unknown movement
make thickness estimates very unreliable.

The ridge between the Anuk River valley and the head of Galore Creek has
excellent exposures of volcanic breccias and agglomerates. Some of the voleanic
bombs are well rounded. In one location there is a clear cyclic deposition of coarse
agglomerate grading to medium-grained tuff with scattered larger fragments. Each
cycle is up to 2 feet thick, though the sequence is interrupted by thicker beds of
coarse material, There is also a volcanic breccia in which the fragments are pre-
dominantly intrusive rocks, many of them porphyritic in texture. On the southern
part of the same ridge, southwesterly from the Stikine Copper camp, and adjacent to’
an icefield, there is a belt of schistose volcanic rocks, striking north-northeastward.
Some of these rocks carry phenocrysts of pseudoleucite, up to 1 inch across. The
phenocrysts, which can easily be broken away from the weathered rock, are stretched
and deformed by the schistosity. The rocks are considered to be pseudoleucite
trachyte flows, although there is a possibility that they could be dykes or sills intru-
sive into other volcanic rocks.
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Throughout the volcanic rocks thin and probably lenticular occurrences of
sediments can be found in several places. There are thin beds of indurated flaky
grey and brown siltstones, but a greater proportion of the sediments consists of
volcanic sandstone and grit and reworked tuff. A small outcrop of conglomerate
was noted in a snowfield above outcrops of brown sediments on cliffs west of Galore
Creek. The brown sedimentary band was seen from air observations to extend along
the cliffs on the south side of upper Jack Wilson Creek.

The most abundant outcrops of intravolcanic sediments with clearly defined
attitudes occur on the north slopes of the East Fork, approximately above the toe of
the glacier. These rocks are purple volcanic sandstones and reworked tuffs. Graded
bedding indicates that the beds are overturned jin places. The relationship of this
belt of rocks with the volcanic rocks higher along the ridge is obscure. Small out-
crops of thin conglomerates and clastic limestones were observed near the heads of
N110 and Camp Creeks, but no definite evidence of a sequence break was observed.
Most of the volcanic rocks seen elsewhere in the area consist of green and brown
massive rocks with thin distinct sedimentary horizons. There is a possibility that the
volcanic rocks on the north slopes of the East Fork are a separate suite from the
rocks in the rest of the area.

Porphyries

The area mapped does not extend as far west as the main Coast Range intrusive
masses. However, the margins of two bodies of medium- to coarse-grained equi-
granular granite were observed. One body lies close to the mouth of Galore Creek
and the other on the west slopes above the South Scud River. Neither of these rocks
contains much quartz, but sufficient is seen in thin-section to warrant their classifi-
cation as granite. ‘

‘'The most important intrusive rocks are three syenite porphyry bodies. The
two westerly bodies, together with the intervening metavolcanic rocks and two other
masses of syenite with differing textures, are termed the Galore Creek Complex by
Barr (1965). Approximately 4 miles east-southeasterly of the junction of Galore
Creek and the East Fork is the Copper Canyon syenite porphyry body.

Zones of copper mineralization are associated with all the syenitic intrusives.
The largest amounts of copper now known occur within the most westerly syenite
porphyry body, called in this report the Stikine Copper syenite. The Stikine Copper
syenite is an intrusive complex that consists of a crudely sheeted mass of grey to
pink porphyritic syenite that has invaded and metasomatized the rocks of Upper
Galore Creek. A large part of what is mapped as the Stikine Copper syenite body
consists of metavolcanic rocks. These are tuffs, flows, and volcanic breccias with
minor sediments that are extensively altered and have porphyroid textures in places.
Potash metasomatism has been widespread. Mineralogically the metavolcanic rocks
are a heterogeneous assemblage of potash feldspar, amphibole, biotite, muscovite,
apatite, garnet, diopside, chlorite, calcite, anhydrite, and magnetite, and contain
sulphides in mineralized zones. The varying proportions of these minerals impart
textures that range from a massive pink felsitic appearance to dark-brown to black
biotite-chlorite-diopside skarn rock. However, the dominant type is a rock
with angular grey, light-grey to cream, dark-green fragments and irregularly spotted
with subhedral to anhedral white feldspars and dark spots of pyroxene and biotite
flakes in a very fine-grained greenish-grey matrix. “Mottled breccia” is a field name
that has been used for grey and green mottled metavolcanic rocks that contain
distinct to ghost-like fragments.

The intrusive syenite porphyrv is composed of approximately 75 per cent
orthoclase, one-quarter of which may be pink to grey phenocrysts up to 2 inches
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long, in a matrix of epidote, pyroxene, and biotite with minor apatite, magnetite,
and rare quartz grains. There are commonly two types of feldspars; the smaller are
phenocrysts with sericite alteration and fresh growth rims; some of the larger appear
to be porphyroblasts that have ragged boundaries in places.

The over-all sheeted form of the intrusive syenite trends north 20 degrees west
and dips steeply westward. Some flat-lying sheets branch from the steeply dipping
intrusive. Sparse evidence of bedding in the metavolcanic rocks indicates steep to
moderate outward dips on the east and west flanks of the syenitic complex.

A similar syenite porphyry mass lying just east of the main forks of Galore
Creek is termed the N110 Creek syenite. Other varieties of syenite comprising the
Galore Creek complex are termed Dark syenite porphyry, Green syenite, and Buck-
shot porphyry.

The Dark syenite porphyry is about 3,000 by 2,000 feet in extent and lies on
the southeast rim of the Stikine Copper syenite. The relationship of the two por-
phyries is not clear. Stikine Copper syenite tongues were observed cutting Dark
porphyry, but less commonly the reverse relationship was seen. The western contact
in part is composed of a syenite porphyry breccia healed by magnetite, and the
magnetite was observed to extend as veinlets into the Dark porphyry. The Dark
porphyry is normally composed of about 25 per cent stubby grey feldspar pheno-
crysts about one-half inch long in a fine-grained dark matrix of orthoclase and
abundant biotite and scattered magnetite.

The Green syenite is a fine- to medium-grained equigranular rock that for the
most part is separate from the other syenitic rocks. Relict banding and lenticular
zones of fine-grained syenite indicate that it is derived from alteration of volcanic
rocks. The rock is composed of about 80 per cent orthoclase feldspar with epidote,
chlorite, and green and brown biotite, although there is considerable textural varia-
tion. In places small phenocrysts of amphibole are seen to be aligned as in volcanic
flow textures. The rock has a noticeable magnetite content throughout.

Adjacent to the Green syenite and in partial contact with it is the Buckshot
porphyry, which in the field appears to have distinct intrusive contacts with the
surrounding volcanic rocks. The relationship to the Green syenite is not clear
owing to a sheared and brecciated contact that contains both magnetite and chalco-
pyrite mineralization, but dykes of Buckshot porphyry have been reported cutting the
Green syenite. The rock has a fine- to medium-grained purple to green appearance
spotted with small cream subhedral feldspar phenocrysts which gave rise to the field
name. Under the microscope the rock has a heterogeneous size range of subhedral
and anhedral feldspars with about 15 per cent subhedral altered potash feldspar
and rare plagioclase phenocrysts. Considerable alteration is evidenced by the wide-
spread distribution of epidote, and breakdown of the amphiboles has taken place.
The texture has a crushed appearance, although observable dislocations of minerals
are not common.

The N110 Creek syenite mass is a separate body extending over an area roughly
1 by one-half mile. The syenite is porphyritic with phenocrysts of pink to cream
feldspar in a feldspar-hornblende-chlorite matrix with abundant epidote. An increase
in mafic minerals in the groundmass darkens the rock. Elsewhere an increase in
the potash feldspar content imparts an over-all lavender colour to the rock, and
there may be some secondary feldspathization connected with such zones. Small
2- to 3-inch-wide violet-coloured veins that cut the syenite may be termed syenite
aplites.

A fault in Camp Creek forms the northwest boundary of the N110 Creek
syenite. On the eastern margins intercalated metavolcanic rocks and syenite indicate
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that the upper part of this body is sill-like in form and conformable to the attitudes
in the adjacent volcanic rocks.

The other major intrusive rock in the area is the syenite body at Copper
Canyon. This has a composition similar to the other syenite masses and has
approximately the same extent as the N110 Creek syenite—about 1 by one-half
mile. The southern part is covered by ice and moraine of the East Fork glacier,
and there is little doubt that the syenite extends under the glacier. On the south
side of the glacier the cliffs under a large icefall were not examined by the writer,
although a pyroclastic breccia with some porphyry fragments and disseminated
pyrite has been reported. The reddish colour seen to extend part way up the south-
ern cliffs when viewed from the north side suggests the occurrence of a rock differ-
ent from the overlying black to green massive volcanic rocks that appear to have
an over-all dip of 30 degrees to the east.

The Copper Canyon syenite is composed of a granular to porphyritic pink,
reddish, or grey syenite with considerable variation in texture. In the porphyritic
rock the phenocrysts are in a matrix of potash feldspar, biotite, apatite, and white
mica. Epidote may be abundant along with chlorite, and abundant biotite alteration
with some garnet has been observed. Much of the rock contains finely dispersed
magnetite. In Doghouse Creek there are outcrops of intercalated metavolcanic
rocks and syenite that dip gently eastward, conformable in attitude with the Middle
Triassic and Permian sediments on the west. A conformable layered appearance is
evident on the cliffs of Copper Canyon viewed from the East Fork glacier. The
Copper Canyon syenite thus appears to be sill-like, in a manner similar to the N110
Creek syenite.

Throughout all the igneous rocks in the area there are numerous dykes com-
posed of a great variety of rocks. These were not studied in detail by the writer,
but information by Barr (1965) for the Galore Creeck Complex indicates a series
of dykes ranging from youngest to oldest in age as follows: Hornblende syeno-
diorite, basalt, felsite, lamprophyre, and syenite porphyry. Other dykes of syenitic
and monzonitic composition occur. Some, but not all, of the syenite porphyry and
allied dykes contain dispersed copper and pyrite mineralization in places. At
Copper Canyon felsite or aplite, hornblende andesite, and lamprophyre dykes were
observed.

Structure

Around the Galore Creek Complex strikes and dips in the volcanic and sedi-
mentary rocks indicate an arch-like structure. However, the evidence is sparse in the
dominantly massive volcanic rocks, and the pattern of the arch in relation to the
syenite rocks of the Galore Creek Complex is not clear. Most of the volcanic rocks
on the west flank of the Stikine Copper syenite have westerly dips. Some drill
cores from the east margins of the Stikine Copper syenite contain scattered evidence
of bedding in the metavolcanic rocks. These attitudes plotted in cross-sections
suggest a dip of about 40 degrees east, and consequently the position of the arch
axis may be roughly coincident with the centre of the Stikine Copper syenite body
as mapped (Fig. 2). North of the Stikine Copper body the cliffs on the west
side of the Galore Creek valley are composed of massive volcanics with thin meta-
sediments that dip steeply to the south.

East of the N110 Creek syenite body there is a zone of tuffs, volcanic breccias,
and sediments that dip steeply and in some places are overturned, from evidence
of graded bedding. They indicate a zone of tight folding in this area.

The relationship between the volcanic rocks, Middle Triassic sediments, and
Permian limestone at the eastern margin of the map-area remains debatable. The
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Permian limestone clearly overlies the Middle Triassic sediments so that the strati-
graphic sequence is overturned. On the ridge at the head of Doghouse Creek the
sedimentary beds dip 30 to 40 degrees eastward, and across the Triassic-Permian
contact there is little disruption of the beds. Within the limestone there are isolated
areas of steeply dipping thin-bedded Middle Triassic sediments that are conformable
with the limestone, indicating that the Middle Triassic and Permian rocks are
tightly folded as one unit. Tight isoclinal folds wholly within the limestone can be
seen on the large cliff faces in this high area. Off the ridge and down the slopes to
the head of Copper Canyon the thin-bedded Middle Triassic sediments are crumpled
and folded quite severely, this could be due to local faulting which exists along the
length of upper Copper Canyon Creek, or intrusion of the syemite porphyry, or
could be the effect of a major fault along the contact between the Middle Triassic
sediments and the volcanic rocks. The existence of a contact fault has been sug-
gested by Souther (oral communication). The contact between the Middle Triassic
sediments and the volcanic rocks is not seen very clearly on the ridge due to piles
of frost-riven debris, but some local crumpling and one steep northeastward-plunging
dragfold were observed. Distant views of the cliffs to the north show that the sedi-
ment-volcanic contact is very sharp and could be a fault contact.

The thin-bedded carbonaceous limestones and argillites northward from the
N110 Creek syenite body are Upper Triassic, on fossil evidence. They stand verti-
cally or near vertically and strike toward the Permian limestone beds. The structural
relation between the Upper and Middle Triassic sediments is unknown. On struc-
tural evidence and the fact that some Upper Triassic fossils have been found by
Souther (oral communication) in thin sediments within the volcanic rocks of the
area, the volcanic rocks are Middle to Upper Triassic in age.

Copper

(57°131° S.E.) Company office, 1111, 1030 West Georgia
Galore Creek Street, Vancouver 5. C. H. Burgess, president; D. A. Barr,
(Stikine Copper  geologist in charge at property. The property consists of 289
Limited)* recorded mineral claims in the headwaters of Galore Creek.
Access to the property is by air either from Prince Rupert or
Wrangell, Alaska, to the junction of the Anuk and Stikine Rivers, 10 miles west of
Upper Galore Creek. Helicopter transport has been used from the Anuk-Stikine
junction to the property. A road 29.5 miles long from the Stikine River up the Scud
River and Galore Creek was commenced in 1965 and an airstrip was built at the

Scud-Stikine junction.

Claims were first located in the area in 1956. No work was done in 1958 and
a large number of claims subsequently lapsed. A few central claims remained in
good standing, and in 1960 and 1961 Kennco Explorations, (Western) Limited,
located a large part of the ground. By 1963 all the claims were brought together
under Stikine Copper Limited. Stikine Copper is 76 per cent owned by Kennco
(Stikine) Mining Limited, 19 per cent owned by Hudson Bay Exploration and
Development Company, Ltd., and 5 per cent by The Consolidated Mining and
Smelting Company of Canada, Limited.

The investigation of this property has proceeded on a very thorough basis. The
property covers 18 square miles, and large parts are underlain by glacial moraine.
To the end of 1965 there has been 3,400 feet of trenching, 11,000 feet of surface
sampling, and 155,000 feet of diamond drilling in 220 holes. The camp and entire
drilling operation has been established and maintained by helicopter. In the summer

* By W. G. Jeffery.



LODE METALS 25

season of 1965 there were 14 diamond drills in operation and a camp of between 90
and 100 men. Aircraft consisted of one Hiller 12-E and one Sikorsky 5-38 heli-
copter on charter. Drills of the diamond-drilling contractor operated 24 hours on
two 12-hour shifts for seven days per week. Twice-daily shift changes were made
by helicopter, and essentially it took three trips to change the crew of 28 men to
suitably located points near the drills, a process lasting about 20 minutes. At peak
periods the core brought in came close to 1,000 feet per day. The core was handled
on a systematic basis by four geologists, with two logging geology and two logging
rock alteration. Assistants split and bagged core, checked with ultraviolet lamp
and radiation counter, and all assaying was done on the property. All core is marked
and stored in well-constructed core racks.

In the 5¥%-month field season in 1965 the company had an average of 20 men
and the contractors 80 men in camp. A total of 49,771 feet of diamond drilling
was completed.

During 19653, in addition to the work at the property, the helicopters moved in
road-building equipment and established and maintained two camps on the road
project from the Scud-Stikine River junction to the property. By courtesy of Stikine
Copper Limited the larger helicopter performed a certain amount of work for other
exploration companies in the vicinity.

Moraine, talus, and ice cover about 90 per cent of the area under investigation.
Terraces of drift on the floor and slopes of Galore Creek are up to 250 feet thick,
Limited exposures occur in tributaries of Galore Creek.

The following account is based on surface studies and about 25,000 feet of
drill-core examination. The extensive work of D. A. Barr has contributed greatly to
the property description.

General Geology

Copper mineralization in 10 different localities occurs within and adjacent to
the syenite bodies of the Galore Creek Complex (see Fig. 2). Most of these
prospects are associated with the Stikine Copper syenite body that is mapped as
extending over an area of about 3 by 1%2 miles.

The Stikine Copper syenite body is a complex zone composed of intrusive
syenite porphyry, altered volcanic breccias, tuffs, and minor sediments, cataclastic
breccias, sulphide zones, and numerous dykes.

The intrusive syenite is a medium-~ to coarse-grained pink and grey crystalline
rock. It contains up to 25 per cent cream, grey, and pink phenocrysts up to 2 inches
long in a matrix of potash feldspar, pyroxene largely converted to chlorite and green
biotite, epidote, and brown biotite with minor apatite, magnetite, rare quartz grains,
and variable amounts of sericite and garnet. Where it is abundant, the epidote
imparts a green speckled appearance to the rock. In places there are two sets of
feldspars, and some of the larger appear porphyroblastic with ragged boundaries
that merge with the fine-grained feldspar in the matrix. An estimate based on field
traverses is that intrusive syenite porphyry forms approximately 45 per cent of the
Stikine Copper body.

Highly altered and in places porphyroid volcanic breccias, tuffs, and minor
sediments form about half of the Stikine Copper syenitic complex. These altered
rocks are termed metavoleanic in this report and are largely equivalent to rocks
named in the field “ mottled breccia.” The mottled breccia has an over-all grey and
green mottling and contains distinct to ghost-like fragments of diverse character and
size. The metavolcanic rocks include porphyroid rocks of uncertain origin but which
are believed to be originally volcanic. The texture and appearance of the metavol-
canic rocks vary greatly, and the mineral assemblage is composed of potash feldspar,
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amphibole, biotite, chlorite, epidote, muscovite, garnet, diopside, apatite, anhydrite,
and calcite. The porphyroid rocks contain porphyroblasts of potash feldspar which
may in places be either fresh or altered to sericite, epidote, and garnet. The meta-
volcanic rocks contain most of the copper mineralization.

Breceia textures are widespread within the metavoleanic rocks, the commonest
being the relict texture of volcanic breccia. In some parts of the metavolcanic rocks
the sericite-epidote alteration of potash feldspar porphyroblasts results in blurred
irregular shapes that impart a fragmental or pseudobrecciated appearance. There
are also cataclastic breccias, the most prominent being a syenite porphyry breccia
healed by magnetite. The syenite porphyry has in places been broken on a micros-
copic scale, a fracturing that may not be evident in a hand specimen.

Diamond-drill cores show pseudoleucite to be of infrequent but widespread
occurrence in the eastern part of the Stikine Copper syenite body. The pseudoleucite
shows distinctive crystalline forms, some distinctly zoned, between one-half and 1
inch in size. They are presumed to be relicts of pseudoleucite trachyte flows that
occur along strike on the southwesterly margin of the stock. If everywhere of
volcanic derivation, the pseudoleucite may be useful to identify rocks of doubtful
origin, but a zoned pseudoleucite crystal has been observed in the Dark porphyry,
described above in the geology of Upper Galore Creek. As the Dark porphyry has
otherwise been assumed to be an intrusive igneous rock, there remains some doubt
about the origin and nature of the pseudoleucite.

The syenite porphyry and the metavolcanic rocks of the Stikine Copper body
have been altered and replaced. Potash feldspar is widely distributed in the meta-
volcanic rocks as porphyroblasts and as a fine-grained groundmass mineral. Epidote
is abundant, although there is evidence that it decreases in amount In mineralized
areas. Biotite is abundant, especially in the sulphide mineralization. Calcite,
chlorite, and sericite or other fine micaceous minerals are widespread. Andradite
gamnet is of widespread occurrence in metavolcanic rocks and has been observed
w.thin feldspars in syenite porphyry. Disseminated chalcopyrite and bornite have
been observed with small amounts of fresh albite in a heterogeneous granular mass
of potash feldspar, white mica, cpidote, and garnet. Massive, coarsely crystalline
diopside occurs in parts of the mineralized zones. White-, pink-, and orange-
coloured anhydrite and gypsum are common as veins throughout the area. In addi-
tion, zeolite, crocidolite, barite, and fluorite have been reported.

Numerous dykes occur within the Stikine Copper syenite body. There are
syenite porphyry dykes with a considerable range of textures, together with lampro-
phyre, felsite, basalt, and hornblende syenodiorite dykes. Some of the syenitic dykes -
contain dispersed copper mineralization, and the South Butte mineralization is in
sheared volcanic rocks intruded by syenite porphyry dykes.

Copper mineralization occurs at the contact of the Green syenite and Buckshot
porphyry. The Green syenite occurs over an area of approximately 1%4 miles by
three-quarters of a mile on the ridge southeast of the Galore Creck camp-site. The
rock is a deep-green colour and has a considerable range in grain size that in many
places forms a gradational banded texture, although in hand specimen the rock has
an equigranular texture. Potash feldspar forms about 80 per cent of the rock, and
the remainder consists of epidote, chlorite, biotite, and magnetite. The Green
syenite is derived from the alteration of volcanic rocks and has gradational contacts
with the surrounding volcanic rocks.

The Buckshot porphyry is a fine-grained purple to green syenite spotted with
small cream subhedral feldspar phenocrysts up to 3 millimetres in size. The pheno-
crysts are dominantly potash feldspar and form about 15 per cent of the rock in
a matrix of potash feldspar with epidote, sericite, and altered cloudy amphibole. The
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contacts with the surrounding voicanic rocks are sharp, but the relationship to the
Green syenite is not clear due to the sheared and brecciated contact that contains
magnetite and chalcopyrite.

Structure

Within the Stikine Copper syenite complex the syenite porphyry occurs as
crudely sheeted tabular bodies trending north 20 degrees east and dipping 70 to 80
degrees westward. The trend is similar to the over-all sirike directions in the sur-
rounding volcanic rocks. On the east side of the Stikine Copper body the detailed
drilling on the Central zone shows that sheets of syenite porphyry branch from the
main steeply dipping tabular masses, and that the branch sheets are flat lying or
have gentle dips. There are four known subparallel branches which may be up to
300 feet thick.

The metavolcanic rocks oceur between the intrusive syenite porphyry sheets.
In creek exposures in the western part of the Stikine Copper syenite body, some
presumed bedding attitudes based on textural variations or variations in size or
quantity of fragments all strike northward and mostly dip steeply to the west. On
the eastern side of the Stikine Copper syenite body a few diamond-drill cores show
limited but clear banding. When these attitudes are considered in cross-sections,
they form strong evidence that the metavolcanic bedding dips eastward at about
40 to 50 degrees. These observations indicate that the metavolcanic rocks within
the syenitic complex form an arch structure. It follows that if the metavolcanics
do dip to the east in the eastern part of the Stikine Copper body, then the flat-lying
branch sheets extending from the main syenite porphyry intrusions cut across the
bedding of the metavolcanic rocks. Thus it appears that the syenite porphyry
intruded a pre-existing arch structure,

Sheet jointing or cleavage with up to 100 parallel and subparallel joints per
foot is present throughout the Stikine Copper syenite body. Drill-hole information
indicates that the jointing persists to about 8§00 feet in depth. Over-all, the joint
structure appears to be like a shallow dish with gentle dips around the margins and
flat in the centre of the syenite complex. The sheeting cuts through all rock types
and alteration, and consequently it must be a late-stage development. Only secon-
dary copper oxides and in places a little gypsum have been observed along these
joints,

Mineralization

There are 10 mineralized showings on the property, named the Central,
Junction, North Junction, West Rim, Butte, South Butte, South West, West Fork
Glacier, Saddle, and South 110 Creek deposits (see Fig. 2}. Of these 10 show-
ings, only the Central zone, which appears to be the largest, has been investigated
extensively and in detail by diamond drilling. The South West and West Fork
Glacier showings have essentially no surface outcrop, and the remainder have very
restricted surface showings. Consequently the following mineralogical observations
are derived mainly from the work done on the Central zone,

The or¢ minerals are chalcopyrite and bornite in the ratio of approximately
10:1. Both sulphides occur in a finely disseminated form in both syenite porphyry
and the metavolcanic rocks. The metavolcanic rocks are the host to the bulk of the
mincralization. Syenite porphyry is weakly mineralized and contains secondary
fine-grained potash feldspar and biotite, chlorite, garnet, and anhydrite. There are
richer sections of ore with splotches, blebs, and veinlets of sulphide in dark, skarny,
dominantly garnet-biotite-chlorite rock. The sulphides appear to replace mafic
minerals, and in the mottled breccia are contained in the matrix around the
fragments.  Pyrite is disseminated through the copper mineralization, and there
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are concentrations of pyrite adjacent to the zones of copper sulphides, Magnetite is
abundant within the copper-bearing zones and is widely disseminated in the meta-
volcanic rocks. Other minor and rare primary minerals reported include galena,
sphalerite, molybdenite, chalcocite, tetrahedrite, and specularite. Green malachite
and blue azurite stains are abundant in the mineralized surface outcrops, but
secondary minerals are limited in depth and extend to a maximum of 80 feet in one
place. Other secondary minerals reported are chalcocite, cuprite, native copper,
and tenorite.

Work on most of the mineralized prospects is not sufficiently advanced to
outline the form with certainty, although their general trend can be observed from
the map. The Butte, Saddle, and possibly the West Rim prospects are associated
with fault and fracture zones. The Central zone consists of two steep westerly
dipping tabular bodies of disseminated copper minerals with a distinct bend in plan
at one place. The over-all form is parallel and similar to that of the steep-dipping
syenite porphyry sheets. The copper mineralization occurs to a limited extent along
the base of the flat-lying syenite porphyry sheets that branch from the main intru-
sive, and the syenite porphyry of the flat sheets is weakly mineralized with dissemin-
ated copper minerals in places. Of the two tabular zones of copper mineralization
in the Central zone, the westerly body is the larger and more consistent, whereas
the easterly zone is in the form of steeply dipping lenses. Unmineralized or pyritic
mottled breccia separates the copper mineralization. West of the Central zone there
is unmineralized or pyritic mottled breccia at least 500 feet wide separating the
copper zone from the main body of syenite porphyry.

The intrusion of the syenite porphyry was accompanied by metamorphism and
potash metasomatism of the intervening and adjacent volcanic rocks. Pyrite and
magnetite are early in the paragenesis. The elongated north-northeast trend revealed
by magnetometer surveys and the occurrence of some magnetite healed breccia zones
are features that may indicate that magnetite was introduced into faults or fracture
zones. Sericitization of the potash feldspars and the formation of epidote represent
a period of retrograde metamorphism. The copper mineralization accompanied by
a temperature increase appears to have been preceded by the formation of further
potash feldspar and biotite. It is not known whether these potash-rich minerals
represent a second introduction of potash or merely a redistribution of the potash
already present.

Geophysical Response

Both ground and airbome magnetometer work have shown the north 20
degree east trend of the over-all structure. The airborne work showed a mass effect
from the syenite and metavolcanic rocks with lower values over unaltered volcanic
rocks.

Induced polarization surveys developed the largest and strongest anomalies over
concentrations of disseminated pyrite. Anomalies of weak to moderate intensity
occurred over the copper zones. Deep overburden and the flat-lying sheet struc-
tures of intrusive syenite weakened the sulphide response to the induced polariza-
tion surveys. _

Geochemical anomalies were recorded from most creeks in the area, and
especially from the water emerging from the toe of the Galore Creek glacier. This
indication, coupled with a magnetic anomaly, led to the drilling and discovery of
otherwise wholly covered mineralization under the glacier.
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More detailed information on the geophysical work will be found in the paper
by Barr.

[References: Minister of Mines, B.C., Ann. Repts., 1956; 1961-64; Kerr,
F. A., Geol. Surv., Canada, Mem. 246; Barr, D. A., Paper C.I.M.M. to be
published.]
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Figure 3. Sketch map of claim groups, between Scud River and Porcupine River.

(57° 131° S.E.) The Scud Syndicate is composed of Silver
Stikine East and Standard Mines Limited, 808, 602 West Hastings Street,
Stikine North Vancouver 2, and American Smelting and Refining Co., 535
(Scud Syndicate)* Thurlow Street, Vancouver 5. The work was under the direc-
tion of W. St. C. Dunn for Silver Standard Mines Limited.
The property consists of 118 BIK claims which, for convenience of field investigation,
have been divided into two areas termed Stikine North and Stikine East. The claims
straddle central Galore Creek and extend eastward from the upper part of Galore
Creek along the northern slopes of the East Fork almost to Copper Canyon. They
are accessible by helicopter about 12 miles from the Stikine River, although a road
to the property of Stikine Copper, partially completed in 1965, crosses the Scud
Syndicate claims.

In 1965 induced polarization surveys and additional geological observations
were carried out to supplement the 1964 geological mapping, magnetometer surveys,
and geochemical work. Also completed in 1965 were two diamond-drill holes total-
ling 1,814 feet. In the 5%%-month field season the company employed an average
number of 12 men and the diamond drilling contractor four men.

The area was mapped as part of the geology of Upper Galore Creek. Large
sections are underlain by talus and moraine.

The main rocks are Triassic volcanic flows and breccias. They are mostly
andesitic in composition, though there are some massive augite porphyry basalt flows

®By W. G. Jeffery.
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in places. There are also thin sedimentary horizons that consist of reworked tuffs,
volcanic sandstones, and limited, possibly lenticular, occurrences of clastic limestone
and conglomerate.

Qutcrops of syenite porphyry on the property are most important, as they are
similar to the syenite porphyry associated with the copper mineralization of Stikine
Copper on the adjoining property.

The largest amount of syenite porphyry is that part of the N110 Creek syenite
mass that lies under the Scud Syndicate claims. The rock is pink to grey and coarsely
crystalline with white and pink potash feldspar phenocrysts, although there are
medium-grained equigranular phases. In places abundant anhedral epidote imparts
a speckled green appearance. In the equigranular phase there is commonly a deep
lavendar to violet colour with gradational changes to normal pink and grey varieties.

The northwest margin of the syenite lies in Camp Creek along a fault that
strikes northeast and dips 35 to 50 degrees to the southeast. The adjacent rocks
appear to be massive volcanic flows and tuffs that contain widespread disseminated
pyrite. The eastern margins of the syenite body are poorly defined because there is
a substantial intercalation of metamorphosed purplish volcanic tuffs and syenite
porphyry material and a large number of porphyritic and fine-grained dykes. The
attitudes of the mixed metavolcanic and syenitic rocks appear generally conformable
with exposures of tuffs and sediments on the slopes to the east. Thus the N110 Creek
syenite mass has indications of a sill-like form at least in the upper parts, and the
western margins may have some connection with the southeasterly dipping fault that
forms part of the contact in Camp Creek. However, a diamond-drill hole collared
in syenite on the lower slopes of the East Fork penetrated syenite of varying texture
to a vertical depth of 335 feet.

Elsewhere in the area along the incised channel of central Galore Creek, limited
outcrops of two small bodies of syenite have been observed. The lower slopes of the
valley are covered with moraine, talus, and dense growth, so that the form and extent
of these rocks is not known, The southernmost occurrence is at a sharp bend in
Galore Creek, and due to the sweep of the water only the southern cliffs are access-
ible. The south side of the bend lies within the Stikine Copper claims, but part of
the northern cliffs may be composed of syenite on claims owned by the Scud
Syndicate.

The syenite is a light-grey fine-grained rock with between 10 and 25 per cent
phenocrysts that average one-quarter to one-half inch in length. A considerable
amount of the syenite may be porphyroid metavolcanic rock. The outcrop is
bounded by faults, and there are numerous faults cutting the syenite, some of which
may have controlled the pattern of the creek at this point. Disseminated pyrite and
a trace of chalcopyrite can be found in the syenite.

Along the Galore Creek cliffs there are some trachytic syenite dykes cutting the
fragmental volcanic rocks. In one location some weak green copper stain was
observed on the adjacent voleanic wallrocks,

Farther downstream on the east side of Galore Creek there is an outcrop of
fine-grained syenite with dispersed pink to grey potash feldspar phenocrysts up to 2
inches in length. The rock is speckled with epidote and contains abundant fine-
grained green biotite. The outcrop is limited to low bluffs along the creck, and the
extent of the intrusion cannot be determined.

Evidence of copper mineralization is very limited. There are traces of chalco-
pyrite and some green copper stain on isolated outcrops of fissile volcanic rocks on
the lower western slopes of Galore Creek. Weak disseminated chalcopyrite as scat-
tered specks occurs in small areas within the N110 Creek syenite body. In some
places this mineralization appears to be associated with equigranular deep-pink to
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violet-coloured syenite, similar in appearance to narrow equigranular syenite-aplite
veins that cut the syenite.

Disseminated pyrite is prominent in some of the volcanic rocks forming the
cliffs on the west side of Galore Creek. Widespread d sseminated pyrite is noticeable
in the green fine-grained volcanic rocks adjacent to the N110 Creek syenite, in par-
ticular on the northeast side of Camp Creek. However, outcrops in this locality are
limited to the lower part of Camp Creek, and a large area on the slopes above the
Galore Creek-East Fork junction is covered by moraine.

(57° 131° S.E.) The Racicot Syndicate is composed of

Horn (Racicot  Silver Standard Mines Limited, 808, 602 West Hastings

Syndicate)* Street, Vancouver 2; Magnum Consolidated Mining Co. Ltd.,

700, 1030 West Georgia Street, Vancouver 5; and Keevil

Mining Group Ltd., 11 Adelaide Street West, Toronto 1. Work was under the
direction of W. St. C. Dunn for Silver Standard Mines Limited.

The Horn group consists of 19 recorded claims and is bounded on the east by
the Stikine North property of the Scud Syndicate and on the south by the northern
part of the property of Stikine Copper Limited in Upper Galore Creek. The claims
lie on mountains largely covered by ice and snow at elevations between 4,000 and
6,000 feet along the watershed between the Stikine River and Galore Creek and
about 4 miles southwest of the Galore Creek-Scud River junction. Access is only
possible by helicopter. In 1965 Silver Standard Mines carried out geological
mapping of the property by one geologist.

The property was not examined, except for fringes of the area included in the
mapping of Upper Galore Creek. The general area was viewed from a distance and
from the air.

The rocks appear to be wholly volcanic flows and breccias with minor inter-
calated sediments striking north to north-northeast and dipping west. Some weakly
disseminated pyrite and very minor copper mineralization has been reported.

(57° 131° S.E.) Company office, 901, 675 West Hastings
CW Group (Con-  Street, Vancouver 2. P. O. Hachey, exploration manager.
west Exploration  The property consists of a block of 167 claims extending
Company Limited)* westward from a position roughly 2 miles up Galore Creek
' from the Scud River. The area is accessible by helicopter
20 miles up the Scud River from the Scud-Stikine junction, and a road partially
completed to the Stikine Copper property in late 1965 would give access to the
eastern end of the CW property. In 1965 induced polarization and magnetometer
surveys were made in an area on the east side of Galore Creek. The company had
an average of five men and the geophysical contractor two men to do this work.
The fringes of the property on Galore Creek were visited in 1965 whilst
mapping Upper Galore Creek, but otherwise the area was observed only from a
distance and from the air. v
The greater part of the area is underlain by volcanic rocks consisting of flows
and pyroclastics with minor associated sediments. In the eastern part of the group
close to Galore Creek there is a band of white limestone and two small areas of
black graphitic argillite. At the western end of the group there is a small granite
stock at the head of Contact Creek. Another stock in the east that includes most of
the Galore Creek canyon is granite to quartz monzonite in composition. Porphyritic
syenite outcrops have been reported over a distance of 500 feet in a small southerly

®By W. G. Jeffery.
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flowing creek that joins a westerly flowing tributary to Galore Creck at the extreme
east end of the claim group.

No sulphide mineralization was observed associated with the syenite. In the
remainder of the CW group the only mineralization reported has been sparse chalco-
pyrite in narrow quartz veins, and some malachite staining and sparse chalcopyrite
in fractures in the adjacent volcanic rocks.

(57° 131° S.W.) Company office, 1030 West Georgia

JW Street, Vancouver 5. G. H. Rayner, geologist in charge at

(Kennco Explora- property. The property consists of 14 recorded claims

tions, (Western) named JW 1 to 14 extending north-south along the north

Limited)* fork of Jack Wilson Creek, which is a westerly flowing tribu-

tary of the Stikine River. The claims are accessible by heli-

copter 8 miles from the junction of the Stikine and Anuk Rivers. During approxi-

mately three weeks work in 1965 an average of six company employees and four

geophysical personnel carried out line cutting, magnetometer and induced polariza-

tion surveys, and geochemical soil-sampling. This augmented previous mag-
netometer and geochemical work carried out in the summer of 1963.

A brief examination along the north fork creek as far as claim JW 10 was
made in 1965 (see Fig. 4). A large part of the lower reaches of the north fork
is underlain by alluvium and talus. At the junction of Jack Wilson Creek and the
north fork there is an outcrop of partially amygdaloidal dark-green volcanic rocks
that appear to be andesitic to basaltic in composition.

A section of the lower part of the north fork exposes fine-grained green massive
rocks of monzonitic composition that are noticeably magnetic and carry widespread
pyrite both disseminated and in fractures. The anhedral feldspar matrix is associated
with abundant epidote, amphibole, biotite, chlorite, apatite, and some zoisite. At
higher elevations the creek gradient steepens and has cut a small gorge into bedrock.
The continuous outcrop in the gorge section appears to be of similar monzonitic
composition, though some phases are so fine grained that determination is difficult
and they could be volcanic rocks. A specimen of a brown-weathering, dense, fine-
grained and mineralized rock collected at the bottom of the gorge section appears
to be a crystal tuff. Approximately 40 to 50 per cent of this rock is composed of
anhedral to subhedral plagioclase fragments ranging in size up to 1 millimetre and
which are dispersed in a very fine matrix that is probably feldspathic. The rocks
exposed in the gorge are strongly magnetic in places. The gorge exposures also
show evidence of faults trending north-south along the general direction of the
creek. Several dark-green fine-grained basaltic dykes were observed.

Throughout the outcrops there are several occurrences of weakly disseminated
copper mineralization and small green copper stains. The strongest mineralization
is exposed in a trench at the confluence with the north fork of a tributary from the
west. Here the rocks exhibit a weak schistosity and contain finely disseminated
pyrite and chalcopyrite. A sample taken over a width of 43 feet assayed: Gold,
trace; silver, 0.2 ounce per ton; copper, 0.76 rer cent. Under the microscope,
tourmaline was observed in a specimen taken from this zone.

In the gorge outcrops, copper mineralization, as disseminated chalcopyrite
and malachite with some pyrite, was observed in small cavities in the crystal tuff
described above, and also as green copper stain on the ramifying fractures and joints
that pervade the rock. ‘

* By W. G. Jeflery.
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At higher elevations in the creek very little copper stain was seen, though more
weak copper mineralization has been reported from the creek above the area of
observation.

(57° 131° S.W.) Company office, 335 Bay Street, Toronto,

OP (PCE Explora- Ont. G. Kent, supervising geologist. This work was done in

tions Limited)*  conjunction with Canadian Superior Exploration Ltd., 908,

7 King Street East, Toronto, Ont. The property consists of

15 claims situated southwest of the junction of Galore Creek and the Scud River,

and about 16 miles up the Scud River from its junction with the Stikine River. In

1965 two men mapped the property and carried out some stream and soil geo-
chemical sampling.

The property was not visited but was viewed from a distance while mapping in
the area of Upper Galore Creek. The area is mountainous and precipitous with a
large proportion covered by permanent ice and snow. The property is underlain by
faulted sediments of late Palzozoic or early Mesozoic age. Some limited pyrite and
pyrrhotite mineralization with minor chalcopyrite has been reported.

(57°131° S.W.) Company office, 335 Bay Street, Toronto,

Joan and M.B.  Ont. G. Kent, supervising geologist. This work was done in

(PCE Explorations conjunction with Canadian Superior Exploration Ltd., 908,

Limited)* 7 King Street East, Toronto, Ont. The property consists of

39 claims named Joan and M.B. located on the ridge at the

headwaters of the Anuk River, a tributary flowing westward 8 miles to the Stikine

River. The elevation of the area is approximately 3,000 to 6,000 feet, and the only

rapid access is by helicopter. In 1965 two men carried out geological mapping and

took random geochemical soil samples. The eastern fringes of the property were

examined in the course of mapping the geology of Upper Galore Creek, and the
remainder was observed from distant views.

The underlying rocks appear to be mainly volcanic in origin, consisting of fine-
grained andesitic and trachytic flows and a great deal of volcanic breccia and tuff,
all of Triassic age. The volcanic rocks contain thin shaly metasedimentary layers,
and as a whole the rocks have north to north-northeast strikes and steep westerly
dips. The eastern part of the area is close to the western boundary of the Stikine
Copper syenite body, and the rocks are metamorphosed and in places are highly
schistose with a north to north-northeast trend. Some of the rocks may be sills.
Minor disseminated pyrite and chalcopyrite have been reported, but nothing of
economic significance has been found.

(57° 131° S.E.) British Columbia office, 535 Thurlow

Copper Canyon  Street, Vancouver 5. No work was done on these claims in

(Amax Exploration, 1965. The property consists of eight recorded claims CC 1

Inc.)* to 6 and CC 13 and 14 located on Copper Canyon and

Doghouse Creek, two small tributaries flowing south to the

East Fork glacier of Galore Creek. Surrounding the CC claim group on the south,

east, and north are the Penny 1 to 52 claims of the Racicot Syndicate, which is

composed of Silver Standard Mines Limited, Magnum Consolidated Mining Co. Ltd.,

and Keevil Mining Group Ltd. The Penny claims are reported on briefly in the
Annual Report for 1964.

As described above in the geology of Upper Galore Creek, the syenite body

at Copper Canyon is bounded by Permian limestone and Middle Triassic argillites

* By W. G. Jeffery.
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to the east and volcanic rocks on the west.  The syenite probably extends under the
East Fork glacier and may form some of the steep cliffs on the south side of the
glacier. ‘

The Copper Canyon syenite has considerable textural variations, but in the
main it is a pinkish-grey to reddish-brown medium-grained rock with porphyritic
phases. Potash feldspar content ranges from 50 to 95 per cent with an average
figure of about 85 per cent. Biotite is abundant, and the remainder of the matrix
consists of albite, sericite, chlorite, epidote, and apatite,

Dykes are not as abundant as in the Stikine Copper area. They include andesite,
lamprophyre, and prominent white-weathering aplitic dykes.

The Middle Triassic and Permian sediments are overturned and have an over-
all dip of 30 to 40 degrees easterly. At the head of Copper Canyon the black
argillaceous rocks are more crumpled and disrupted than elsewhere, but this is due
in part to local faulting along the length of the upper part of Copper Canyon Creek.
As described under the geology of Upper Galore Creek, there may be a regional
fault at the boundary of the Middle Triassic rocks and the volcanic rocks to the
west, and if so the Copper Canyon syenite occurs along this fault. While the
lower part of the overturned thin-bedded Middle Triassic rocks are limy in character,
the upper part is more siliceous with brown and grey flinty quartzites. Where these
rocks are in contact with the upper part of the syenite on the ridge west of Copper
Canyon Creek, the quartzites are metamorphosed and welded together.

The upper part of the Copper Canyon syenite body has a layered form appar-
ently conformable with the overlying Permian and Triassic sediments. The west-
ern margin of the syenite in Doghouse Creek is largely obscured by glacial moraine
and talus, but there are sufficient ocutcrops to prove the intercalation of syenite sills
and metavolcanic rocks with easterly dipping attitudes. Within the main body of
the syenite, the stratiform nature is evident over-all, but in detail it is difficult to
determine due to the weathering and alteration.

The syenite in the general area of some of the copper mineralization is exten-
sively bleached and pyritized. Consequently the steep slopes form eroded crumbly
and rather treacherous outcrops weathered to white, vellow, red, and brown colours,
depending upon the extent of pyrite oxidation.

From outcrops of fresh syenite and some diamond-drill core samples there is
evidence that the primary alteration of the rock has strong similarities to that in the
Stikine Copper syenite. Potash metasomatism has been widespread and there is
abundant ¢pidote, biotite, muscovite, and chlorite, together with magnetite, garnet,
and apatite. Gypsum has been reported but is not abundant.

Copper mineralization with gold and silver values occurs as disseminated
chalcoprite and very limited borite. The surface distribution of copper mineraliza-
tion appears to be very irregular and is hard fo assess due to the precipitous nature
of the slopes and in places the degree of surface alteration, bleaching, and oxidation.
A striking feature are the large patches of green malachite and blue azurite staining
on some of the cliffs. These showings are commonly precipitated from surface
waters that have leached the rocks at higher elevations, and they are not indicative
of the extent or degree of copper mineralization in the adjacent rock. A prominent
green copper oxide stain in the lower part of Copper Canyon has been precipitated
on and partially cements the remnants of an ancient talus pile, most of which has
been removed by the creck. Apart from chalcopyrite and bornite, other associated
minerals include pyrite, magnetite, specularite, hematite, molybdenite, and fluorite.
Cuprite, barite, and galena have been reported in minute quantities.

The form and extent of the mineralization remain unknown, and at present
there is no evidence of control by the stratiform nature observed in the syenite.
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Surface sampling along open cuts and trenches has given erratic values up to 1.25
per cent. copper, although a large number of the values are less than 0.4 per cent
copper. There is some evidence that check samples are not consistent, and con-
sequently there is no soundly based determination of over-all grade. Exploration
data have also indicated that values from diamond-drill cores have been a little
higher than from surface samples, but this factor can be extremely variable. Seven
diamond-drill holes totalling 3,311 feet were drilled in 1957 by The American Metal
Company, Limited. .
SCUD RIVER
Copper-Gold-Silver

(57° 131° S.E.) Head office, 55 Yonge Street, Toronto 1,
Jay, C (Phelps  Ont.; British Columbia office, 404, 1112 West Pender Street,
Dodge Corporation Vancouver 1. John DeLeen, resident geologist. A group of
of Canada, 126 recorded mineral claims lies about 8 miles east of Galore
Limited)* Creek at an elevation of 4,500 to 6,600 feet. For one month
during the summer 10 men, under the supervision of A.
Morris, did some surveying and geological mapping. Twelve trenches were drilled
and blasted to a total length of 1,305 feet. Magnetite, chalcopyrite, and malachite
minerals were found in fracture filling of shear zones. The host rock is granodiorite.

Transportation is by air from Prince Rupert. The property was not visited.

(57° 131° S.E.) Head office, 300 Park Avenue, New York

Alberta (Phelps 22, N.Y.; Vancouver office, 404, 1112 West Pender Street.

Dodge Corporation John DeLeen, resident geologist. This group of 24 recorded

of Canada, mineral claims is 2.4 miles west of Mount Hickman at the

Limited)* headwaters of Schaft Creek, at 7,000 feet elevation. Ten

men spent one month on the property doing some surveying

and geological mapping. Two trenches were drilled and blasted out to a total length

of 200 feet. Magnetite, chalcopyrite, and some malachite were found as fracture

filling in volcanics. Transportation is by helicopter from the Anuk River staging
camp. The property was not visited.

SPLIT CREEK
Copper

(57° 131°S.W.) Company office, 320, 355 Burrard Street,
Rex, Sal, Rum Vancouver 1. D. H. James, exploration manager. This
(Bralorne Pioneer group of 40 recorded claims was under option from New
Mines Limited)* Indian Mines Ltd. The group lies between the Anuk River
and Split Creek between elevations of 4,000 and 7,000 feet.
Four men worked for one month on surveying and geological mapping. The prop-

erty is reached by air and was not visited.

(57° 131°S.W.) Company office, 320, 355 Burrard Street,

Sil (Bralorne Vancouver 1. D. H. James, exploration manager. This

Pioneer Mines  group of 10 recorded claims is held under option on the

Limited)* northwest side of lower Split Creek 4 miles east of the con-

fluence of the Porcupine and Stikine Rivers and between

2,000 and 4,500 feet elevation. Surveying, geological mapping, and geochemical

sampling were done by four men. Twenty-nine trenches were dug by hand to a

total length of 143 lineal feet. Transportation to the property was by air. The
property was not visited.

"+ By H. Bapty, '
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(57°131° S.W.) Company office, Britannia Beach. Field
Ann, Su (Julian office, 744 West Hastings Street, Vancouver 1. R. Macrae,
Mining Co. Ltd.)* engineer in charge. The property consists of 150 recorded
mineral claims, of which the Ann claims are optioned and
the Su claims are owned. The claims extend along the valley of Split Creek, which
is a tributary of the Porcupine River, flowing westward into the Stikine River.
Access is by helicopter 6%2 miles southeast from the junction of the Anuk and
Stikine Rivers. Three months of the 1965 field season were spent in geological
mapping, induced polarization surveys, 5,000 feet of bedrock stripping, and 7,200
feet of diamond drilling. A crew of seven men was supervised by D. B. Petersen,
and the contractors had an average of 11 men on the property.

Previous geological work in the area and some traverses in 1965 show that the
regional rocks are moderate to steeply dipping beds of volcanic breccias, tuffs, and
flows with thin interbeds of unfossiliferous shales and argillites. In the gorge section
of Split Creek toward the Porcupine River there is a fresh coarse-grained monzonite
intrusive similar to the Coast Intrusions. Upstream from the main area of investi-
gation there are outcrops of igneous-appearing rocks of monzonite to syenite com-
position. Stubby cream to yellow altered feldspar phenocrysts in a dark-grey fine-
grained matrix are replaced, and in places included, by porphyroblasts of euhedral
tabular pink potash feldspar. Amphibole, epidote, and dispersed biotite are the
main mafic minerals.

Trenching and a large part of the diamond drilling has been done on the steep
slopes of the north side of Split Creek between two precipitous tributaries named
First and Second Splits. The two creeks expose the underlying rocks, but between
them rubble, overburden, and dense bush cover the area. South of Split Creeck
there has been a limited amount of diamond drilling and bulldozer excavation in
following up magnetic anomalies that extend across the deeply buried channel of
Split Creek. The accompanying map (Fig. 5) shows the geology in the main area
of investigation north of Split Creek and between First and Second Splits.

The trenching has revealed that the slope is underlain by a body of fine-grained
rock of andesite to granodiorite composition. The rock is porphyritic with highly
altered feldspar phenocrysts, masses of epidote, and clots of green biotite in a fine
feldspathic matrix. This granodiorite is enclosed by fine- to medium-grained green-
stone rocks of andesitic composition. The superficial weathering and alteration,
together with the similarity of the two types of rock, make field identification difficult
and in places arbitrary. The granodiorite tends to have a spheroidal weathered
surface and can be distinctly granular. Sparse biotite flakes can be seen under a
hand-lens. In places the rock is bleached in outcrops exposed in trenches. Apart
from one small exposure all the rocks in First and Second Splits are tuffs and andesite
flows. A number of fine-grained greenstone dykes and a few white-weathering
alaskite dykes were seen.

The structure of the granitic rock is not apparent from the trench exposures on
the property, but approximately on strike at the head of Second Split, at the toe of the
glacier, there are metamorphosed strongly magnetic volcanic rocks that overlie, on
a 40-degree southwesterly dipping contact, a feldspar porphyry rock with amphibole
partially altered to biotite in a very fine-grained feldspathic matrix. This feldspar
porphyry has large irregularly shaped inclusions of biotite-chlorite-epidote schist, and
contains disseminated pyrite forming red-brown oxide stains on weathered surfaces.

* By W. G. Jeffery.
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Sparse small areas of green copper oxide stain were seen. Small faults, a biotite
lamprophyre dyke, and a white quartz vein between 1 and 2 feet wide containing
irregular blebs of specularite, galena, and chalcopyrite cut the feldspar-porphyry
intrusive.

First and Second Splits expose strong fauits that strike northwestward along
the creeks, Other faults exposed in the creeks and the trenches appear to be of
minor importance.

Disseminated pyrite mineralization is abundant in the granodiorite porphyry
and the volcanic rocks. Copper mineralization is sparse, There are scattered small
green copper oxide stains on the highly weathered pyritiferous rock at the head of
First Split between 3,000 and 3,500 feet elevation. The first outcrops of volcanic
rocks encountered on ascending Second Split show a little green copper stain on the
surface, and a few specks of chalcopyrite were seen close to some north to north-
westerly trending faults. Higher up the creek but still below 2,500 feet above sea-
level on the southwest bank there is more green copper stain on highly weathered
pyritiferous rocks that in part appear to be a granodiorite dyke within volcanic
rocks. The diamond-drill core contains sparsely disseminated copper mineralization
in both granodiorite and volcanic rocks. Chalcopyrite also occurs on fracture planes
and with occurrences of magnetite healing short sections of brecciated rock, In the
diamond drilling the longest section of copper values was obtained from almost the
whole length of hole No. 2, in which the values ranped from trace to a maximum
of 0.32 per cent copper, with most of the values between 0.10 and 0.20 per cent
copper. Diamond-drill holes Nos. 4 and 6 showed similar values, and one 5-foot
intersection in hole No. 6 contained 0.72 per cent copper.

(57°131° 8 W.) Company office, 320, 355 Burrard Street,

S.C. (Bralorne  Vancouver I. D. H. James, exploration manager. This

Pioneer Mines  group of 11 recorded claims lying east of Split Creek on the

Limited)* north side of the Porcupine River is held under option. The

work done by a crew of four men consisted of surveying,

geological mapping, and geochemical sampling. Also 13 trenches were dug a total

distance of 86 feet. Transportation to the claims was by plane and helicopter. The
property was not visited.

Copper-Molybdenum
(57°131° SW.) Company office, 845 Hornby Street, Van-

AC, PC (Stikine couver 1. A. E. Swan, director and work supervisor. The

River Mines Ltd.)* group consists of 56 recorded mineral claims north of the

Porcupine River and east of Split Creek. A small crew of

men with portable equipment blasted out some exploration trenches. Transportation
was by air. The camp was not visited.

‘MESS CREEK
Copper-Molybdenum
{57°130° S.W.} Company office, 807, 602 West Hastings
Bird (Silver Street, Vancouver 2. R. W. Wilson, president. The Bird
Standard Mines group consists of four claims owned jointly with Kerr-
Limited) T Addison Gold Mines Limited and Mclntyre Porcupine Mines
Limited. The property is 36 miles south of Telegraph Creeck

® By H. Bapty.
By W. G. Clarke.
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and is accessible by aircraft a distance of 150 miles from Stewart. It is a dissemi-
nated deposit in altered volcanics and intrusives. Work included geological map-
ping, geophysical surveys, and geochemical sampling as well as a total of 2,067 feet
of diamond drilling in three holes. Nine men were employed for four months under
the direction of W. §t. C. Dunn, superintendent of exploration. The property was
not visited. .

KINASKAN LAKE
Copper-Molybdenum

(57°130°N.E.) Vancouver office, 901, 675 West Hastings
QC {Conwest Street. P. O. Hachey, geologist in charge. The QC group
Exploration Com- of 72 claims is on the south side of Quash Creek, 8§ miles
pany Limited)*  northwest of the head of Kinaskan Lake. The showings con-
sist of disseminated chalcopyrite, bornite, and molybdenite in
andesitic volcanic rocks in a general contact zone with granodiorite. The actual
contact is not definite and appears to be gradational, The rocks are deeply iron
stained for the most part and pyrite is abundant, but alteration is not intense.
Copper-bearing rock is seen at the summit of a ridge at about 5,500 feet and extends
down zones of talus and bluffs to east and west. The rocks are finely shattered, and
on the west slope there js evidence of shearing. An induced polarization survey and

a magnetometer survey were made on the QC Nos, 41, 42, 44, and 60 claims.

Silver
(57° 130° N.E.) Vancouver office, 901, 675 West Hastings
SF (Conwest Street. P. O. Hachey, geologist in charge. The SF group
Exploration Com- of 96 claims is on the Klastline Plateau 4 miles east of
pany Limited)*  Nuttlude Lake. A tent camp was in a broad valley bottom
at 5,000 feet elevation, about 500 feet below the showings
on the north side of the valley.

At the showings the rock is a red or purple conglomerate consisting chiefly
of pebbles but including some greywacke. The red conglomerate dips to the west
at about 50 degrees and is overlain just above the showings by green pebble con-
glomerate and higher still by coarse grey conglomerate, Cutting these rocks are
four felsite (rhyolitic) sills, the largest less than 100 feet thick, dipping steeply
north into the hillside. Veining and stockworks of barite occur, chiefly in the red
conglomerate. Sulphides, including galena, sphalerite, chalcopyrite, and tetrahedrite,
are not abundant. Flakes of native silver have been found. It is not clear what
controls the somewhat erratic silver values. Apparently shearing and fracturing is
of first importance, and the general situation close to or between felsite dykes may
be significant.

The main explored zone extends for about 1,000 feet on the contour round the
shoulder of the mountain, A west zone lies 1,000 feet farther west at the same gen-
eral elevation and extends along the hillside for 160 feet. A total of 2,858 feet of
trenching was done by hand on the SF Nos. 20, 21, and 24 claims. One trench
extended for about 1,200 feet north along a branch creek valley. Three holes total-
ling 1,069 feet were diamond drilled in the main zone. The work was done by
a crew of 10 men directed by G. W. Grant, geologist. Transportation was by
helicopter.

W. Hedley,
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Copper
{57° 130° N.E.) Vancouver office, 901, 675 West Hastings
G.J. (Conwest  Street. P. O. Hachey, geologist in charge. This property is
Exploration Com- on the Klastline Plateau between Kinaskan and Kakiddi
pany Limited)* Lakes. A discovery of copper mineralization was made in
the upper stretch of Groat Creek in 1964 and a block of
196 claims was recorded,

The main showing is a quariz stockwork in rhyolite on the west side of the
creek. Chalcopyrite mineralization extends along the hiliside for a distance of 160
feet, but the attitude of the zone is not clear. Lack of outcrop prevents fracing the
mineralization directly. An induced polarization survey and a magnetometer survey
were made over an area measuring 6,000 by 6,000 feet. The work was done on
the (G.J. Nos. 119 to 126 and Nos. 147 to 154, inclusive. Access was by helicopter
from a base at the south end of Kinaskan Lake.

ISKUT RIVER
Copper-Lead-Zinc
(56° 131° N.E.) The Bron group of 48 mineral claims
Bron* recorded in the name of R. Zielinski partly surrounds 14
Crown-granted claims which are amongst the oldest in the
district. ‘The Consolidated Mining and Smelting Company of Canada, Limited, had
these claims under agreement during 1965 as well as a group of 128 claims held by
Copper Soo. The claims are at the mouth of Bronson Creek on the south side of
the Iskut River, 28 miles from the Stikine. The original work was done by F. E.
Bronson between 1908 and 1919 on the steep slope south of the creek and on an
extensive flat at about 3,000 feet elevation. In 1949 and in 1960-62 Kennco,
Noranda, and Hudson Bay mining companies did some work on the slopes of
Mount Johnnie to the south and east. Details of this work are not known. Mineral-
ization js reported to include pyrite, pyrrhotite, chalcopyrite, galena, sphalerite, and
arsenopyrite.

The original showing is a red bluff forming part of a steep 2,000-foot-high slope.
It is a feldspar porphyry sheet about 100 feet thick dipping steeply with the hillside.
It intrudes fine-grained sedimentary rocks, and on the south side there is a yellowish
pyritic zone. An old 30-foot adit near the east edge of the bluff, at creek-level,
shows bedding dipping to the southwest and steep northeast joints and flat sheeting;
copper mineralization is localized by the fracturing.

In mid-August a small diamond drill was high on the west edge of the red bluff
in the footwall of the porphyry. Chalcopyrite and pyrite mineralization appeared
to be associated with vague shear zones in the dark silty rocks, and perhaps with
chloritic alteration. Eight holes with an aggregate length of 1,120 feet were drilled
in this general area. Two other holes with a total length of 600 feet were drilled on
Copper Soo ground nearby. The work was directed by R. . Gifford and G. Parsons,
exploration geologists.

Nickel-Copper
(56° 130° N.W.}) TheE and L group of 28 mineral claims
Eand L {Silver is held by Silver Standard Mines Limited, 808, 602 West
Standard Mines Hastings Street, Vancouver 2, and by Kerr-Addison Gold
Limited)* Mines Limited and MclIntyre Porcupine Mines Limited.
These three companies are partners in the BIK syndicate.

¢ By M. S, Hedley.
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The property is on the north side of Snippaker Creek near its headwaters, between
the Iskut and Unuk Rivers. The top of the showing is at 6,200 feet elevation, and
a tent camp was set up on the creek at 2,800 feet elevation.

The showings on the E and L Nos. 1 and 2 claims are on a shoulder of the
mountain on the edge of bluffs to the south and west and are snow covered to the
north and east. Mineralization as masses and disseminations occurs in gabbro
intrusive into argillaceous and cherty sediments. The gabbro has pyroxenitic and
dioritic phases. The entire body is not exposed, but the part that includes the
mineralization measures at least 1,500 by 2,500 feet. The sulphides include pyrrho-
tite, pyrite, chalcopyrite, and pentlandite. ‘ ,

The sedimentary rocks strike northwest and dip steeply and are crossed by
northeast fractures which locally control the gabbro contacts. Mineralization, to
a large degree, follows along the contacts and is related to the fractures. The upper-
most and largest mineralized area is obscured to the east by rubble, but measures
200 feet along a north-south line by 20 to 150 feet east-west. The mineralized zone
can be traced directly through a vertical distance of about 350 feet. The indicated
grade is reported to be 0.70 per cent nickel and 0.60 per cent copper.’

On the upper part of the showings 400 feet of trenching was done and seven
X-ray holes were diamond drilled totalling 352 feet. A crew of seven was employed
for 1%2 months under the direction of Norman W, Burmeister.

Gold-Silver-Lead-Zinc
(56° 130° N.E.) Company office, 100 Credit Foncier
Kay (Stikine Building, Vancouver 1; managing director, T. J. McQuillan.
Silver Ltd.)* The company holds the Kay group of 40 claims located about
3 miles east of Tom MacKay Lake near the headwaters of
the Unuk River and 50 miles north-northwest of Stewart. Transportation and sup-
plies to the property were by fixed-wing aircraft and helicopter. During a five-month
work period in 1965 a crew of five men supervised by Mr. McQuillan constructed
onecamp building, extended the adit 300 feet to a length of 586 feet, bulldozed and
blasted 18 trenches totalling 1,500 feet, made 13 pits, and drilled three diamond-
drill holes with a total length of 52 feet.
Previous work on the Kay group is extensive and dates back to 1932, when
the property was located by T. S. Mackay. The local geology and mineralization
has been described in the 1953 Annual Report, pages 87—89.

TIDE LAKE

Copper
(56° 130° S.E.) Company office, 621, 744 West Hastings
Granduc (Granduc Street, Vancouver 1; mine office, Stewart. M. A. Upham,
Mines Limited)t president; D. E. Howard, resident manager; H. H. Waller,
assistant resident manager. The mine is located at the head
of the Leduc River, 25 miles north-northwest of Stewart. The property consists of
64 Crown-granted claims, 345 recorded claims, and 10 mineral leases. At the Leduc
camp a 9- by 10-foot drainage adit was driven 554 feet to a total length of 814 feet
from the portal. A crosscut was driven 155 feet from the main tunnel. Work
stopped February 18th when an avalanche demolished most of the camp. The
buildings remaining consisted of four damaged bunk-houses, a damaged warchouse,
and a small office. These buildings were repaired and a new cookery and dining

* By E. W, Grove.

1 By H. Bapty.
i A full description of the Leduc disaster appears in the Inspection of Mines section of this Annual Report,
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hall were built. The camp-site area was tidied and work was discontinued in July.
Avalanche defence mounds were constructed on the slide area above the camp.

Diamond drilling at Leduc totalled 812 feet on surface and 1,780 feet under-
ground. The crew at the Leduc camp was approximately 155 men before the
disaster and averaged 15 men after February 18, 1965.

At Tide Lake fiats at the head of the Bowser River, construction commenced
in late winter on a 180-man camp to service the east end of the 11.6-mile access
tunnel to the mine. Buildings constructed included four bunk-houses, staff house,
office building, cookery and dining hall, recreation building, warehouse, garage, cold
warehouse, vehicle-storage shed, power-house, mine dry, domestic pump and tank-
house, and an industrial-water tank-house. An oil-farm was established with a
capacity of 175,000 imperial gallons.

The Tide Lake tunnel was driven a distance of 6,308 feet from the portal when
the camp closed for Christmas vacation. This is a 14- by 12-foot arched back drive.
In the middle of the arch in the back is a 36-inch spiral-wound 16-gauge steel ventila-
tion pipe. Suspended also from the back on rigid struts is a 250-volt d.c. trolley-line
to power a 15-ton locomotive and a 100-1 Conway mucking-machine. On the side
of the drift is a high-pressure 8-inch air-line, a 4-inch water-line, as well as an
electric-power line to supply lighting. The track is 42-inch gauge 100-pound rail
inside the portal. Grade is 0.25 per cent in favour of the load. An underground
shop was established in a crosscut approximately 300 feet from the portal.

The round at the face is drilled off with a multiple drill jumbo with two 5-inch-
diameter burn cut holes drilled with a 5-inch machine. Other drill-holes are 174
inches, drilled to a depth of 12 feet with 4-inch machines. The round is loaded with
500 pounds of 70 per cent Cilgel and is blasted electrically. The waiting time for
the crew to return to the face after blasting is 20 minutes. The face and back are
hand-scaled before the mucking-machine is brought up to load approximately 170
tons into 20-ton Moran cars. Cars have been exchanged in the Canton switchback
from the face, and in lay-bys, but after Christmas a patented Jacobs “ Flying Carpet ”
will be used to advance the track hydraulically at the face and contains a track
arrangement to exchange cars behind the mucking-machine. The best advance
made during the year was 70 feet in 24 hours, but when wet areas are encountered
the rate of advance is severely hampered when the mining crew is put to grouting
and sealing off the water entering the tunnel. During the year two porous areas
encountered were sealed.

Two ingenious labour-saving pieces of equipment have been designed by the
mine staff to assist in the tunnel-driving. One is a car of special design to handle
ventilation pipe. This car transports the pipe and then hoists it to the back and
holds it in place while it is permanently fastened. The other piece of equipment
is a hydraulically operated back-hoe type of mucking-machine with a specially
designed bucket contoured for ditch-digging. Both pieces of equipment reduce the
ditching and vent-placing times with a minimum of hand-labour.

The number of men on construction varied from 17 in March to 145 at peak
construction. The tunnelling crew averaged 130 men.

In August the tote-road broke through, providing road access to the Tide Lake
camp from Stewart. Approximately 18 miles of new road was constructed between
Premier and the camp and an additional 1.8 miles between the camp and the Tide
Lake airstrip. Approximately 6 miles of road was rebuilt or widened and improved
in Alaska, between Premier and Hyder. It is now possible to drive 34.3 miles from
Stewart to the Tide Lake airstrip.
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The Alaskan sector of rebuilt road was almost completely lost on December 1st
when Summit Lake flooded the Salmon River. The washed-out section was made
passable by the year-end.

The road crew consisted of a maximum of 130 men and tapered off as the
work was completed. Three road camps were used in addition to the base camp in
Stewart.

Both Leduc and Tide Lake camps were serviced for freight by C46 and Otter
aircraft, tractor trains, and a Nodwell carrier. The Nodwell carrier is a tracked
vehicle built in Alberta for freighting over snow and muskeg. It is powered with
two 100-horsepower engines and runs on steel cleated tracks. The tracks have
a bearing of approximately 30 square feet on the ground. This vehicle can carry
up to 12 tons on an 8- by 20-foot deck and can travel over the Salmon River glacier
at a speed of 12 miles per hour with a 12-ton pay load. Ground pressure at zero
penetration with gross vehicle weight is 2.59 pounds per square inch.

After the road break-through in August, the Tide Lake camp was serviced by
road only. Helicopters were used to transport personnel until the road was service-
able. A bus service now operates to the camp from Stewart. At the start of 1965
a freight transfer camp was established at Cantu, near the toe of the Salmon glacier.
Here freight was transferred from truck to tractor train and Nodwell carrier for
transportation to both Leduc and Tide Lake camps. The Cantu camp was dis-
mantled in October.

Work Accomplished
Tunnel— Ft.
Leduc glacier 554
Tide Lake _ 6,308
Total 6,862
Crosscuts—
Leduc glacier 155
Tide Lake 127
Total . 282

Slash—Tide Lake, 124,398 cubic feet, lay-bys, transfers, and shops.

Diamond Drilling
Underground— Ft.
Leduc glacier 1,780
Tide Lake 280
Total 2,060
Surface—
Leduc glacier 812
Tide Lake 1,231
Total . 2,043

Road—19.8 miles of new road was constructed.



Granduc Mines Limited, Tide Lake camp. Site of east portal of main adit, at foot
of Berendon glacier.

Silbak Premier mine, new camp at No. 6 level.
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Surface Buildings Constructed

Tide Lake camp: Four bunk-houses, one office, one recreation building, one
garage, one cold warchouse, one cap magazine, one power-house, one vent-pipe
shop, one staff house, one cookery, one warehouse, one vehicle building, two powder
magazines, one pump and tank-house, one mine dry,

Leduc camp: One dining-cookery-storage building, one powder magazine, one
2-story bunk-house.

Surface Machinery Installed

Tide Lake camp: Two 500-kw. generators; two 450-h.p. compressors, 2,225
c.f.m. each; one 75-kw. generator, standby power; one 7.5-h.p. domestic pump;
two 400-kw. generators; one 20{-kw. generator—225-h.p. synchronous motor d.c,
generator set; one 10-h.p. fire-pump.

(See Annual Report, 1964, pp. 18-20.)

Summit Lake*

In recent years two floods originating in Summit Lake have washed out sections
of the Hyder—Silbak Premier road along the Salmon River. Summit Lake is one of
several ice-dammed lakes in the Stewart area which are subject to periodic outbursts.
In November, 1961, a large section of the Premier road between Nine Mile and
Twelve Mile was completely destroyed by water and ice blocks which coursed down
to the Salmon River from Summit Lake. Fortunately, snow dykes bulldozed into
place at the last minute held the river from overflowing into the village of Hyder at
the Salmon’s mouth. Again, on December ! and 2, 1965, Summit Lake poured
into the Salmon valley and destroyed about 6 miles of the newly recomstructed
Hyder-Tide Lake highway below Premier.

Numerous similar ice-dammed lakes are found in the British Columbia-Alaska
coastal mountain ranges as well as other glacial areas. The mechanism triggering
the floods appears to be similar. The lake water rises until it is deep enough to lift
the ice barrier which dams it, At a critical depth the ice barrier floats and the water
rushes out under or along the glacier, rapidly draining the lake. Because of yearly
ablation the confining ice barrier gets thinner and the lake waters do not require as
great a depth to trigger the next flood.

Tide Lake flats immediately north of Summit Lake represent the bottom of a
recently emptied ice-dammed lake, one of several found along the Salmon-Bowser
River valley. Tide Lake was held in check by Frank Mackie glacier, but because of
glacial ablation and recession, during the period 1921 to 1931, the lake has perma-
nently emptied, leaving a large, virtually flat valley bottom upon which an airstrip
was constructed in 1965.

Recent soundings of Summit Lake indicate that it also has a flat, south-dipping,
somewhat stepped or terraced bottom which, when finally exposed in the next few
years, should resemble the Tide Lake flats. At the present time Summit Lake water
flows north into the Bowser River and is used at the Granduc Tide Lake camp for
some purposes and had been considered for the mill water supply.

The south end of the lake is dammed by the Salmon glacier, which fills the
Salmon River valley and is about 5,000 feet wide at this point. In'the period 1957
to 1965 the ice dam as a whole has retreated about 2,000 feet south, but retreat
has been even farther at the southeast corner, where considerable meltwater enters

* By BE. W. Grove.
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the present lake. The ice has also thinned substantially along the east side of the
Salmon glacier south of the lake, increasing the tendency of the ice barrier to float
at high-water level, which normally occurs in early winter.

Gold-Silver
(56° 130° S.E.) The property is located on the west side
East Gold* of Tide Lake flats about S miles north of Summit Lake and
about 4% miles north of Granduc’s Tide Lake camp. The
group consists of the East Gold 1 to 8 claims plus the East Gold Extension 1 to 6
claims, located in March, 1965, by A. A. Phillips, of Stewart. The property has
been active off and on since 1927 (original Pioneer group) and has produced a
small tonnage of high-grade gold-silver ore. Access to the mine was considerably
improved with the construction of the Granduc road from Stewart to Tide Lake.
Operations at the mine were resumed in September, but closed in November when
Mr. Phillips was killed in a blasting accident.
A description of the mine geology and workings will be found in the 1946
Annual Report, pages 68-72.

PORTLAND CANAL

SALMON RIVER
Gold-Silver-Lead-Zinc
(56° 130° S.E.) Company office, 844 West Hastings Street,
Silbak Premier  Vancouver 1. A. E. Bryant, president. In 1965 Bralorne
Mines Limited* Pioneer Mines Limited undertook a management agreement
with Silbak Premier for the operation of the mine 12 miles
north of Stewart. Work during 1965 was carried out by a crew of 10 men supervised
by Adam O. Krainec, mine manager. Broken ore was removed from the glory-hole
by loader and truck and transported to the stockpile at the mill-site at No. 6 level.
Underground development was confined to the glory-hole area where the 110 level
was extended to develop sulphide-rich ore forming the walls and extensions of the
high-grade “ lessees’ lens.” The flotation circuit of the recently constructed mill was
modified and expanded in order to treat the sulphide-rich ores.

In July the mine camp buildings at No. 6 level were moved by the contractor
to the west side of the old road to facilitate construction of the Stewart-Tide Lake
highway. During construction, mineralization was exposed along the new road
north of the No. 6 portal, consisting of massive, crudely banded pyrite and sphalerite
with interstitial galena and scattered microscopic tetrahedrite. This mineralization
has not been completely outlined, but it appears to consist of a 10- to 12-foot-wide
north-trending steeply plunging lens confined to schistose fragmental volcanics which
lie as a small pendant within intrusive hornblende potash feldspar porphyry (the
so-called Premier Porphyry).

One short diamond-drill hole drilled from the No. 6 portal area to check the
mineralization intersected only minor sulphides. No other exploration was carried
out during 1965.

In November the mill assay office was destroyed by fire.

During mining operations, ore was stockpiled to operate the mill through the
winter at about a 35-ton-per-day rate. Production was from the glory-hole area,
and 2,336 tons was milled. (See Annual Report; 1964, pp. 21-22.)

¢ By E. W. Grove.
S
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Lead-Zinc
(56° 129° S.W.) The Silver Crown group consists of 19
Silver Crown*  mineral claims, held by record by D. Collison, of Alice Arm.
The group lies on the upper west slope of Bear River Ridge
between Long and Divide Lakes. Access to the property was by helicopter. A road
and trail which formerly gave access to this area from Premier was partially washed
out during the spring run-off. Work performed during 1965 consisted of surface
work and sampling,

The rocks include well-banded argillites, siltstones, and greywackes as well as
minor intercalated limestone and chert pebble conglomerates. Coarse-grained,
massive greywacke probably comprises 50 to 60 per cent of the country rock on
the property and is part of a predominantly coarse greywacke unit which has been
traced northwestward across Bear River Ridge past Divide Lake and along the east
slope of Mount Dilsworth. Both the greywacke unit and the enclosing siltstone-
argillite formations are cut by strong northerly and northwesterly faults. Quartz-
sulphide mineralization located along the faults has been traced from near the south
end of Divide Lake to the snow- and ice-covered top of Bear River Ridge.

BEAR RIVER
Silver-Lead-Zinc

(55° 129° N.W.) Company office, 1500 Marine Building,
Porter Idaho 355 Burrard Street, Vancouver 1. W. R. Wheeler, president;
(Cassiar Consoli- A. C. Skerl, consulting geologist. The property consists of
dated Mines a block of 53 Crown-granted claims situated southeast of
Limited)* Stewart on Mount Rainey. During the period 1924 to 1931,
, ~ when the property was operated by Premier Gold Mining
Co., Ltd., a total of 5,256 tons of ore containing 276 ounces of gold, 563,466 ounces
of silver, 5,235 pounds of copper, and 723,781 pounds of lead was produced from
high-grade stopes in the vein system. “I” tunnel is below the old working areas
and was not developed sufficiently during the operation to explore the down-dip
possibilities of the veins. Work during 1965 started in June and included the estab-
lishment of a new camp on the south slope of Mount Rainey and cleaning out and
retimbering the “ I ” tunnel at elevation 4,100 feet. An old shaft was cleaned out
to provide ventilation and access to the “ I ” tunnel workings. J. McBeth supervised
the work. The old camp buildings established about 35 years ago at 4,300 feet
elevation were wiped out by a snowslide early in 1965, about the same time as the
Granduc avalanche. Another small snowslide in December, 1965, carried away

the new machine-shop together with some equipment and supplies.

All supplies and personnel were transported from Stewart by helicopter. The
old access trail via the Marmot River and Kate Ryan Creek has deteriorated but is
still passable with difficulty to the toe of the Marmot glacier. However, the glacial
recession has left the old ice crossings high and dry above a deep canyon.

A number of sulphide-bearing veins have been tested and explored on the
Porter Idaho, Prosperity, and Silverado groups on Mount Rainey. The veins gen-
erally occur as narrow quartz-sulphide fissure fillings in northerly trending west-
dipping shear zones. The country rocks consist of massive fragmental andesitic
volcanics and thinly laminated volcanic sandstones, siltstones, and rare argillites.
Sedimentary features as well as colour bands in the volcanic rocks suggest a north-
westerly trending north-dipping sequence. Northerly and westerly faults are promi-
nent features in the area, as is a strong northwest joint system. " Shear zones in the

%»By E. W. Grove.
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massive volcanics on Mount Rainey are generally narrow, but shearing has been
general in sedimentary rocks to the south across Kate Ryan Creck. The grade of
metamorphism increases sharply toward the Coast Range hornblende-granodiorite
intrusions from chlorite to amphibolite grade.

Lead-Zinc-Silver
(55° 129° N.W.) Company office, 800, 789 West Pender
Dunwell (Silver  Street, Vancouver 1. F. S. Hofman, president. The com-
Arrow Mines Ltd.)* pany holds eight Crown-granted claims located 4% miles
north of Stewart near the Bear River-Bitter Creck junction.
The mine road, which gives access to the Bear River highway, was improved and
extended to the camp buildings at No. 4 adit. The 1965 work consisted of surveying
the old workings and exposures, geologic mapping, and sampling.
[References: Minister of Mines, B.C., Ann. Rept., 1964, p. 22; Geol. Surv.,
Canada, Mem. 175, 1935, pp. 112-113.]

Gold-Silver-Lead-Zinc-Antimony

(56°129° S.W.) Company office, 700, 1030 West Georgia
R.A.F. (Canex  Street, Vancouver 5. The present property includes 11 claims
Aerial Exploration located near the head of Glacier Creek on the west slope of
Lid.)* Mount Dickie between elevations of 1,600 to 4,200 feet. The
ground under agreement includes the Crown-granted Silver

Bow and Washington claims and the new R.A.F. group.

The country rocks are contorted, variably banded siltstones and greywackes cut
by a number of small dykes. A vertical fault zone which trends east-northeast has
been traced about a mile along the bottom of a steep-sided gully. Mineralization
consists of erratic quartz-sulphide replacements and veins localized along the fault.
Sulphide minerals include sphalerite, galena, pyrite, chalcopyrite, boulangerite (pos-
sibly some jamesonite ), and tetrahedrite. :

Previous work on the property dates to 1912 and includes two short adits. In
1965 a three-man crew under G. Bird made detailed geochemical and magnetometer
surveys. Three diamond-drill holes totalling 285 feet were drilled, but none passed
100 feet because of broken ground. Access to the property was by helicopter from
Stewart, about 7 miles to the southwest.

[References: Geol. Surv., Canada, Mem. 159, pp. 43—44; Minister of Mines,
B.C., Ann. Repts., 1918, pp. 77-78; 1927, p. 88; 1947, pp. 90-91.]

Silver-Lead-Zinc
(56° 129° S.W.) A group of 10 claims was located. on the
Mobile*  old Mobile group on the south side of Glacier Creek at the
head of Big Gulch Creek. The claims are held by G. H.
Kendrick, of Merritt. Work on the property in the summer of 1965 included clean-
ing out the old adits, sampling, and a geochemical soil survey on the Mobile No. 5
claim. Transportation and access from Stewart, 3 miles to the southwest, was
by helicopter. (See Annual Report, 1930, p. 105; see also Geol. Surv., Canada,
Mem. 175.)

® By E. W. Grove.
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Lead-Zinc o S

: (56°129° S.W.) Company office, 700, 1030 West Georgia

Aztec (Canex  Street, Vancouver 5. Eight claims located by R. Hutchings

Aerial Exploration were examined under agreement by Canex Aerial Explora-

Ltd.)* tion Ltd. The property is on the east slope of Bear River

Ridge opposite the mouth of Bitter Creek, about 8 miles north

of Stewart. Four men supervised by G. Bird made geological, magnetometer, and

geochemical (soil) surveys of the property and trenched part of the showings.
Access to the property from Stewart was by helicopter.

The Aztec is an old property located about 1920. Pits and trenches on the
exposed veins extended from about 1,850 to 4,000 feet elevation. The deposits
consist of quartz-sulphide breceia mineralization filling narrow northwesterly trend-
ing shears in fragmental volcanics. ’

The main vein at 3,975 feet elevation is mineralized across 8 to 9 feet with
coarse-grained galena, sphalerite, and pyrite in a vuggy quartz matrix with country
rock inclusions. Uphill the vein narrows and is cut by lamprophyre dykes at 4,100
feet elevation. Below 3,975 feet the vein has been cut off by a normal fault which
has produced an apparent displacement of about 1,500 feet to the north. The
probable faulted extension of the vein is relatively continuous but has a lower
sulphide content.

Country rocks in the area consist of green fragmental volcanics and volcanic
sandstones generally trending northwest and dipping steeply west. Toward the top
of Bear River Ridge these stratified green volcanic rocks grade into coarse red and
purple volcanic breccias, which in turn are overlain unconformably by gently dipping
tuffs and sandstones.

[Reference: Geol. Surv., Canada, Mem. 175, 1935, p. 106.]

Silver-Lead-Zinc

(56° 129° SW.) Company office, 800, 789 West Pender
Emperor (Silver  Street, Vancouver 1. F. S. Hofman, president. The com-
Arrow Mines pany holds 65 claims by record on the north side of Glacier
Ltd.)* Creek about 6 miles north of Stewart. Work at the claims
' during 1965 included prospecting and tracing surface min-
eralization. About 300 feet of the Emperor vein was traced and stripped, the old

adits were cleaned out, and an old bunk-house rehabilitated.

[Reference: Geol. Surv., Canada, Mem. 175, 1935, pp. 113-114.]

BROMLEY GLACIER
Bromley Glacier Area*

Prospectors were first attracted to the Bitter Creek-Bromley glacier area when
gold “ colours ” were traced up the Bear River and into Bitter Creek. Various small
lode deposits were located but no significant production ensued. Concerted explora-
tion in the area in 1960 located nothing of importance. Since 1960 the ice level of
Bromley glacier at McAdam Point has dropped about 200 to 250 feet vertically and
receded several hundred feet laterally. As a result, part of a small quartz monzonite
plug with associated molybdenite, gold, silver, lead, and zinc mineralization has
been exposed and now lies partly above the ice margin. The accompanying map
of the Bromley glacier area shows some of the stages in the ice recession recorded

" since 1910 (Fig. 6).

* By E. W. Grove.
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Figure 6. Bromley Glacier area, showing ice recession and geology.

Glacial recession in the general Stewart area is readily apparent and is impor-
tant in that large tracts of generally accessible country rock have been exposed.
Very little of this new ground has been explored, and the possibilities are illustrated
by the new molybdenite discovery at McAdam Point. Measurements on the local
glaciers in recent years indicate that ablation is proceeding at up to 30 feet vertically
per year in areas below the firn line, and that the glacier toes are receding at up to
150 feet per year. At these rates a mineral reassessment of likely areas every S or 10
years becomes a necessity.

The Hurley River Mines deposit, located in 1965 at McAdam Point, is one of
an increasing number of molybdenite deposits presently being explored and devel-
oped along the east margin of the Coast Range complex. The deposit at Bromley
glacier can be roughly described as disseminated sulphide mineralization. Thinly
laminated, variably schistose and broken quartzites, crystal tuffs, and siltstones have
been intruded by a very coarse porphyritic quartz monzonite stock. The bedding,
which generally trends northwestward, has been distorted by the intrusive stock, as
well as by a number of dykes which emanate from it. Recent studies suggest that
these rocks lie on the steep overturned east limb of a regional anticlinal structure
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that trends and plunges northward. To the west of McAdam Point, quartzite bands
are overlain by a thick sequence of contorted siltstones intruded by granitic to dioritic
dykes which are well exposed on the opposite steep valley wall. These dykes have
been traced from Mount Trevor northwestward about 26 miles to the upper Salmon
glacier. To the east of Red Mountain the country rocks are covered by ice and snow
of the widespread Cambria snowfield. Rugged peaks of massive volcanic rocks
poke up through the snowfield, and further east toward Meziadin Lake the massive
volcanics are overlain by steeply tilted well-banded Bowser sediments.  The general
eastern structure is similar to that described at the Goat group (Noradco Mines),
located about 15 miles to the north.

Gold-Silver-Molybdenum

{56° 129° S W.) Company office, 535 Howe Street, Van-
Jackie, MoS, couver 1. P. Polischuk, president. The property comprises
(Hurley River  a block of 50 claims located on the south slope of Red Moun-
Mines Ltd.}* tain and extending across part of Bromley glacier to Lost
Mountain.. All men and material were transported by heli-
copter from Stewart, 10 miles due west of the camp-site. The claims were located
in June, 1965, by R. Hutchings, J. Berkosha, and R. Gilroy, of Vancouver and
Stewart, and were later optioned to Hurley River Mines Ltd. The property is on the
east side of Bromley glacier at McAdam Point. Work on the claims consisted of
camp installation, sampling, 1,500 feet of trenching, one 300-foot AX diamond-drill
hole, and limited geologic mapping. A crew of eight men was employed during the
five-month exploration programme. .

A small quartz monzonite mass exposed along the margin of the Bromley glacier
forms a crescent-shaped body with steep sides about 600 feet long and ip to 250
feet wide. The curvature of the contact with enclosing country rocks and the occur-,
rence of similar quartz monzonite at the northwest base of Lost Mountain suggests
that the stock may continue under the ice and would then be one-quarter to one-half
mile in diameter, The exposed part of the stock is relatively uniform in composition,
consisting of 10 to 15 per cent quartz, 35 to 40 per cent plagioclase (An ;5+2), 30
to 35 per cent potash feldspar (minor microcline), and 3 to 5 per cent black biotite.
The rock is coarse grained, with potash feldspar phenocrysts up to 3 inches long
scattered uniformly through the matrix. Accessory minerals include medium-grained
molybdenite, which commonly occurs as irregular fracture or grain boundary fillings
and as well-shaped randomly disseminated rosettes. Molybdenite also occurs in
irregular veins or lenses along several vertical north-trending shear zones which
transect the stock and altered sediments. Several dykes extend out from the stock
several hundred feet into the enclosing sediments. These intrusives also contain
scattered sulphide mineralization. '

The rocks intruded by the quartz monzonite are light green to buff, thinly
laminated, very fine-grained metaquartzites and impure quartzites. A few hundred
feet northeast these siliceous sediments grade perceptibly into fine-grained volcanic
sandstones and agglomerates. Minor minerals found in the quartzites include bio-
tite, muscovite, apatite, sphene, pyrite, and molybdenite. Apatite was found as a
major constituent in lenses within the impure quartzites, which possess well-preserved
primary structures. It appears that the apatite is a primary mineral in these rocks
and may be found useful as a stratigraphic guide. Pyrite and molybdenite are
generally associated in the quartz veins and minute veinlets which permeate the
rocks along innumerable fractures. Larger quartz veins cuiting the scdiments con-

* By E, W. Grove.
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tain galena, sphalerite, pyrite, tetrahedrite, and fine native gold. This may be one
source area for the placer gold found in Bear River and Bitter Creek. The layered
rocks in the area include numerous schistose, altered augite andesite sills which are
also cut by the quartz monzonite.

BEAR RIVER Pass
Gold-Silver-Zinc .
(56° 129° S.W.) Company office, 425 Howe Street, Van-
Goat (Noradco  couver 1. D. N. Cameron, president. The property consists
Mines Limited)* of 80 claims located on Goat Ridge about 3 miles north of
the Bear River Pass road and 7 miles west of Meziadin Lake.
In 1965 Noradco entered into a share option agreement with Gunnex Limited. A
crew averaging 16 men was supervised during a five-month construction programme
by G. Vooro, mine manager. Development of the ridge-top vein mineralization in-
cluded blasting out two helicopter pads, installation of two compressors at the ridge-
top site, driving two adits totalling 233 feet and two raises totalling 72 feet, blasting
165 feet of trenches and 13 pits, sampling, and areal prospecting.

The mine road which connects to the Bear River Pass—Stewart—Cassiar high-
way at Mile 33 was partially rerouted and extended about 3%2 miles for a total of
72 miles to the glacier toe immediately south of and below the veins. An 875-foot
tram was built from the valley bottom toward the tram portal to provide access to
the ridge for men and material. Previously all men and supplies were lifted by
helicopter from the Surprise Creek camp-site.

The property lies astride a steep-sided, easterly trending ridge about 212 miles
long. The country rocks in the mine area are largely green andesitic agglomerates
and minor intercalated siltstones of the Hazelton Group. About three-quarters of
a mile east of the Goat property the volcanic rocks are overlain by deformed and
sheared Bowser sediments. West of the mine area the ridge is composed of thick,
massive, very coarse mottled volcanic breccias. These are overlain by flat-lying,
well-laminated volcanics and intercalated sediments.

The main Goat mineralization consists of the original “F ” vein and the
branching subsidiary “ G ” vein which was located in 1964. Other similar but less
extensive mineralization recently found on the property includes the “D.” wvein,
about 1,000 feet east of “ F,” and the “ E ” vein, near the tram portal cutout. One
small pod of replacement sulphide mineralization was located in a folded thin silt-
stone band about 40 feet south of and below “F ” vein. The alphabetical naming
of the veins is arbitrary and has no structural implications.

The “F ” and “ G ” vein mineralization averages about 6 inches wide and con-
sists of crudely laminated sulphides and gangue enclosed in variably altered schistose
agglomerates and dykes. The sulphides include coarse-grained black and light-
brown sphalerite, disseminated needle-like and massive arsenopyrite, granular to
massive pyrite, interstitial tetrahedrite as blebs and veinlets, and some galena. The
gangue minerals include siderite, quartz, scheelite, some epidote, and minor calcite.
Segregation of sulphides such as tetrahedrite along the hangingwalls has produced
a striped effect in the veins. The siderite and tetrahedrite appear to be somewhat
later and may have filled in along a hangingwall shear. The extent of host-rock
alteration is quite variable, Resampling on surface and underground generally con-
firmed the values previously reported (see Annual Report, 1964, p. 23). Both adits
driven on “F ” vein proved the continuity of the mineralization over their 72-foot
lengths. Also both the 36-foot raises driven from the upper adit intersected the
down dip extension of the hangingwall *“ G ” vein.

¢ By B. W. Grove.
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The Goat “F”-“G” vein system is confined to irregular fractures which
transect both country rock and quartz monzonite dykes as well as older structures.
In the mine area the agglomerates are strongly schistose within a 400-foot-wide
steep, northerly trending shear zone. In addition, both the schistose and massive
rocks are marked by two prominent closely spaced, gently curving joint sets, which
are indicated on Figure 7. In sharp contrast, the “F ”-“G ™ and “ E” fractures
are widely spaced and distinctly undulating, as indicated by attitudes on the
“F”-“G” vein system and appear to be restricted to the shear zones. “ D™ vein,
found to the east, similarly lies within a subparallel but less extensive shear zone.

Vein deposits of this type require careful prospecting because of the blending
effect of weather on both vein material and host rocks, Attention to joint patterns
and anomalous fractures may provide an exploration key to other vein mineraliza-
tion in this general area,

OBSERVATORY INLET
GRANBY BAaY AREA¥

The general geologic relationships in the Granby Bay or Anyox area are illus-
trated in Figure 8. This map represents a compilation of field work during parts of
the summers of 1964 and 1965, air-photo interpretation, and field mapping by the
writer while employed by The Consolidated Mining and Smelting Company of
Canada, Limited.

Volcanic and sedimentary rocks which underlic most of the Granby Bay area
form a large inclusion in the granitic matrix of the Coast Range complex. The
surrounding granitic rocks are generally coarse-grained granodiorites which grade
variably between hornblende quartz diorite and leucocratic quartz monzonite. The
volcanic rocks in the Granby Bay inclusion consists largely of altered, pillowed, and
massive andesites, some banded crystal tuffs, and massive basic sills. The volcanics
have been intruded by small gabbroic plugs and various dykes. The overlying
sediments inclyde thinly striped argillites, colour-banded dark siltstones, dark sand-
stones, and minor limestone as lenses. The main contact is usually sharpiy defined,
and is apparently conformable, although complicated by involved concentric folding.

Bedding is not readily discernible in the thick volcanic complex except locally,
but is quite apparent in the layered sediments. Studies in the area have shown that
both the volcanics and overlying sediments have been deformed simultaneously.
Fold structures can be described as “ Z ™ type or kink folds in both northerly and
easterly directions. Extreme attenuation of the sedimentary rocks in the fold zones
was accompanied by axial-plane faulting,. Theé more massive volcanic rocks are
sheared in hinge areas, especially at and near the contact with sediments. Later
deformation related to igneous intrusion, such as the stock between Tauw and
Glacier Creeks, produced local structural complexities. In addition, both volcanics
and sediments are cut by swarms of granitic to gabbroic dykes, largely along nerth-
westerly and northeasterly trends. Very generally, the over-all major structure is
that of a northerly trending, tilted, and somewhat twisted syncline. Near the Red-
wing property the syncline flattens, but it increases plunge sharply toward Anyox.
The geology has not been investigated south of Cascade Creek.

Clumps and layers of medium- to coarse-grained andalusite crystals are com-
mon throughout the fine-grained sediments and are indicative of amphibolite grade
regional metamorphism, Andalusite is also visible in the sediments near the ore
zones but is not associated with the mineralization processes and cannot be used as

® By E. W, Grove.
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an exploration guide. Volcanics in the area are also generally altered as a result of
the regional metamorphism.

The accompanying geological map shows the known major properties in the
Anyox area. All occur at or near a volcanic-sedimentary contact and are largely
confined to shear zones apparently controlled by hinge (or “nose ) structures in
the contact zone. Mineralization in these deposits is similar and generally consists
of massive, variably banded sulphides, of which pyrite, pyrrhotite, and chalcopyrite
are the most common. The gangue generally includes quartz and calcite, plus epi-
dote and altered wallrocks in various proportions. Very generally, shearing, skarnifi-
cation, and silicification were followed by sulphide replacement. A lower age limit
for the mineralization is indicated at the Redwing property, where quartz monzonite
dyke offshoots from the nearby stock are veined by the mineralization. These dykes
cut basic dykes as well as sediments and volcanics. Age relations at the other
deposits are not as clear.
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The Granby Bay area is best known as a copper camp, and the properties which
continue to attract exploration interests are shown on Figure 8. Of these, only
the Hidden Creek and Bonanza mines have recorded substantial production, from
1914 to 1936. Production statistics for the Anyox copper area follow:—

. . Grade
- Production Gold Silver Copper
Active (Per Cent
(Tons) (0z.) (0z.) (Lb.) Copper)
HiddenCreek . ... 1914-36 23,948,419 121,299 6,638,088 708,891,739 1.35
Bonanza e 1928-35 724,193 2,784 281,244 31,525,588 2.18

Mineral exploration in the area has been essentially continuous since 1936, and
in 1953 the Double Ed property was located by The Consolidated Mining and
Smelting Company of Canada, Limited. In 1965, only the Redwing property was
active.

- Copper
(55° 125° 8.W.} Company office, 1000, 789 West Pender
Redwing (Canusa Street, Vancouver 1. J. Dunsmuir, president. The Redwing
Mines Limited}* property consists of 3 Crown-granted claims and 41 claims
held by record situated near the head of Tauw Creek (Glacier
Creek) on the west side of Granby Bay. Two men were engaged from May to
October in driving a 180-foot adit and in setting up a camp, compressor, a helicopter
platform, and doing trail work. . Five diamond-drill holes totailing 570 feet were
drilled from the new adit (No. 2) to explore the mineralized shear zone. Men and
supplies were transported from Alice Arm, about 16 miles to the east, by helicopter.

The property was first located in 1909 by Joseph McGrath, and a 120-foot
adit was driven on the mineralization in 1911 by Pacific Metals Company. At this
time, access to the mineralization exposed on the cliff face was accomplished via
a trail over snow and ice which then filled the bottom of a box canyon. Since then
the permanent snow has all but disappeared, leaving the adit well out of easy access.
In 1964 three diamond-drill holes (C-1, C-2, and C-3) were drilled from the old
adit by Magnum Consolidated Mining Co. Ltd., but the project was abandoned
because of weather and dangerous rock falls (see Fig. 9).

The Redwing is one of several significant copper properties in the Anyox area
which are found in shear zones along or near the pillow volcanic-sedimentary contact,

The accompanying plan and cross-section of the Redwing workings show the
relative location and general nature of the workings and mineralization in a chlorite
schist zone about 400 feet west of the stcep west contact between volcanics and
siltstones.

The shear zone as presently known has a width of from 60 to 100 feet and has
been traced about 200 feet along strike. The zone trends northward with a steep
east dip, and roughly parallels the nearby folded volcanic-sedimentary contact.

Northwesterly and higher up the mountainside above the adits the main contact
flattens, marking the hinge-line or axial plane of an overturned subsidiary anticlinal
structure. Results of the 1964 and 1965 drilling have outlined two major mineral-
ized zones or lenses within the shear and suggest continuity between the two adit
levels. The lenses appear to trend northward, dip steeply east, and plunge to the
northeast at 2 high angle.

* By E. W. Grove,
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The mineralization as outlined in No. 1 adit and by the drilling consists of
disseminated to crudely banded massive pyrite, pyrrhotite, and chalcopyrite with
some brown sphalerite, Massive sulphides form zones which range in width from
10 to 25 feet and are gradational with disseminated sulphides in the enclosing schists.
The strike length of the mineralization has not been determined.

Molybdenum
(55° 129° S.W.) This group of 26 recorded claims is
Molly Mack* owned by D. Collison, of Alice Arm. The claim group is
situated on the west shore of Observatory Inlet near the south
end of Granby Point, and is accessible by boat from Alice Arm, 15 miles to the
¢ast.

The main mineralized showing is at sea-level west of Frank Point and immedi-
ately south of the contact between the Coast Intrusions and the sedimentary rocks to
the north. South and west of the showing, leucocratic gnartz monzonite porphyries
of the Coast Intrusions form low ridges and weather to a uniform near-white colour.
Two-millimstre phenocrysts of anhedral glassy quartz and cuhedral feldspars make
up most of the rock, with muscovite as the dominant mafic mineral. Sedimentary
rocks in the areca have been metamorphosed to a biotite-quartz hornfels and are cut
by numerous 1-foot-wide sills of fine-grained quartz monzonite near the contact.

The main zone of molybdenite mineralization is confined to a small area of
biotite-rich granite within the quartz monzonite porphyries. The granite, which
consists essentially of anhedral quartz, subhedral perthitic potash feldspar, and
coarse flakes of biotite, contains irregular inclusions of hornfelsed sediments and is
cut by lenses of quartz monzonite porphyry and fine-grained felsite dykes. Coarse-
grained molybdenite - mineralization within this zope occurs along the biotite
cleavages and near the margins of 1-foot-wide quartz veins and lenses - The zone is
oriented in a north-south direction and measures 4 by 10 feet. A chip sample from
the zone assayed 12.7 per cent MoS, with trace amounts of copper and lead.,

A few specks of molybdenite were noted in the intrusive rocks to the north and
south of the main showing.

Nickel-Copper

(55° 129° SW.) Company office, 7 King Street East, To-
Haywire (Falcon- ronto 1, Ont.; Vancouver office, 504, 1112 West Pender
bridge Nickel  Street. This group of 12 recorded claims is situated north
Mines Limited)* of Davies Point at the entrance to Alice Arm. Access is by
boat from the village of Alice Arm, some 10 miles east. A
trail leads from the beach to the main showing 500 feet inland. The claims were
optioned from D. Collison, of Alice Arm, late in the fall, and a crew of three men
spent one month cartying out geochemical and geophysical surveys under the super-

vision of J. J. McDougall.

When examined by the writer in late September, the mineralized zone was
exposed in one open cut. A 1-foot-wide lens of massive pyrrhotite with blebs and
stringers of chalcopyrite and capped by a S5-foot-thick gossan zone strikes west-
northwest with a 50-degree dip to the north. The lens is associated with coarse-
grained olivine gabbro containing ¥4-inch blebs of pyrrhotite rimmed by chalco-
pyrite. - A sample across the massive sulphide lens assayed: Gold, trace; silver, 0.3
ounce-per ton; platinum, trace; copper, 1.66 per cent; lead, trace; zing, trace;
nickel, 1.11 per cent; cobalt, 0.18 per cent.

* By N. C. Carter.
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Outcrops in the vicinity are scarce, and olivine gabbro was noted only in the
open cut. Outcrops of sedimentary rocks trending west-northwest and dipping to
the north were noted short distances to the north and south of the open cut, and
suggest that the gabbro is a sill.

ALICE ARM

Molybdenum
(55°129° SE.) Company office, 402 West Pender Street,
Alice (British Vancouver 3. C. H. Burgess, president; C. C. Kamm,
Columbia Molyb- project manager. The property is on Patsy Creek, the east
denum Limited)* fork of Lime Creek, and is 5 miles southeast of Alice Arm.
It consists of 85 full and fractional claims held by record.
Work in the field was started on May 12, 1965, and continued through to December
20, 1965. The number of men on the property varied from 20 to 100 through the
above period and averaged approximately 55 within the period of field work. An
access road 4 miles in length, from the foreshore to the plant-site, has been con-
structed and continued an additional mile to the pit-site. In addition, excavation
has been done at the plant-site in preparation for construction of the concentrator.

At the foreshore, clearing has been done for a townsite, and a staff house and
residence are under construction. Foundations for two buildings, a warehouse and
garage, have been completed. A 100-man construction camp has been established.
The camp is served by coastal steamship and regular passenger air lines, as well as
camp tender vessels plying between the company float and the government wharf.
(See Annual Report, 1964, p. 30.)

(55° 129° S.E.) Company office, 535 Howe Street, Van-

Gus Mac (Apollo  couver 1. A group of 50 recorded mineral claims lying 2 to

Minerals Ltd.)* 4 miles south of Alice Arm on Widdzech and Mohawk

Mountains is held under agreement from Mid-West Mines

Limited. A preliminary investigation was made during the summer. Transporta-
tion to the property is by small boat from Alice Arm and by helicopter.

(55° 129° S.E.) Company office, 850 West Hastings

Roundy Creek Street, Vancouver 1. Walter Eilers, president. The claim

(Sileurian Chieftain group, which consists of 40 full and fractional claims held

Mining Company under option, extends both east and west of Roundy Creek

Limited)t 1%4 miles from tidewater. Work carried out during 1965

included the drilling of 15 holes totalling 1,433 feet and the

construction of a 2%2-mile road from Silver City up Roundy Creck to an elevation

of 500 feet. An average crew of seven men was employed under the direction of

A. P. Fawley. A general description of the geology is contained in the Annual
Report for 1964,

Drilling was concentrated around a relatively high-grade zone of molybdenite
mineralization in Sunshine Creek, a northeasterly flowing tributary of Roundy Creek.
The zone is exposed on the north side of the creek at an elevation of 1,100 feet.
Drilling in this area extended the width of the exposed molybdenite mineralization,
and intersections of good-grade mineralization were encountered on the south side
of the creek, where mineralized exposures are lacking,

Molybdenite occurs in quartz veinlets and as 14 -inch disseminations in leuco-
cratic quartz monzonite porphyry. Fine-grained alaskite-type rocks, occurring as

* By H. Bapty.
¥ By N, C. Carter.
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dykes and irregular bodies in the quartz monzonite porphyry, are the host for rela-
tively high-grade zones of molybdenite mineralization in the form of irregular blebs
and lenses. (See Annual Report, 1964, pp. 36-39.)

(55°129° S.W.) Registered office, 404, 510 West Hastings

Tidewater {Corex Street, Vancouver 2. Morris Black, president. Under an

Mines Ltd.)* agreement with Canex Aerial Exploration Lid., some ex-

ploratory work was carried out during 1965. The property is

situated 4 miles west of the village of Alice Arm. A trail leads from the beach to
the original workings at an elevation of 1,000 feet.

Five vertical drill-holes totalling 958 feet were drilled in and adjacent to a
small quartz monzonite porphyry intrusive body 900 feet north of the old under-
ground workings. Drilling near the southern contact of the body suggests that it is
a relatively thin sheet in this area, as holes collared in quartz monzonite porphyry
pass into hornfelsed sedimentary and voleanic rocks.

) Minor amounts of melybdenite mineralization, occurring in Y4-inch quartz

veinlets and in hair-line fractures, were intersected in the hornfelsed rocks. Occa-
sional short sections of better-grade mineralization were found in the quartz mon-
zonite porphyry, the molybdenite being present as selvages along the margins of
quartz veinlets, as disseminations in the rock matrix, and in irregular quartz lenses,

Between the months of April and June, an average crew of five men was
employed under the supervision of S, I. Tennant.

[References: Stevenson, J. S., 1948, Molybdenum Deposits of British Co-
luymbia, B.C. Dept. of Mines, Bull, 9, pp. 61-67; Minister of Mines, B.C., Ann.
Rept., 1964, pp. 39-41.]

Silver

(55° 129° S.E.) Company office, Credit Foncier Building,
Arcadia 850 West Hastings Street, Vancouver 1. A. P. Fawley,
(Sileurian Chieftain consulting geologist. The Wolf and Esperanza group of
Mining Company Crown-granted claims are held under an option agreement,
Limited} and the Arcadia claims are held by record. A crew of three
men worked during the summer drilling five short diamond-
drill holes near the portals of the old adits. The property can be reached by a 3-

minute walk from Alice Arm. (See Annual Report, 1948, p. 76.)

Molybdenum
(55° 129° N.E.) Vancouver office, 744 West Hastings
Ajax (Newmont  Street. J. Drybrough, president; D. M. Cannon, manager.
Mining Corporation This group, consisting of 91 full and fractional recorded
of Canada claims, is situated on the east-facing Dak River valley slope

Limited}* of Mount McGuire, 8 miles northeast of Alice Arm. Access

to the property is by helicopter. A 13-mile tractor-road,
extending from Alice Arm up the Dak River to a point within 300 feet of the camp,
was completed during the summer months.

The claims were located in May of 1965, interest in the area having been
generated by a description of the Leroy group of mineral claims contained in the
Annual Report for 1927, The report indicated the presence of numerous quartz
veinlets containing molybdenite, pyrite, pyrrhotite, and chalcopyrite in highly meta-
morphosed iron-stained cherty sediments, intrunded by a granodiorite dyke.

* By M, C. Carter.
t By H. Bapty.
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The exploration camp was set up at an elevation of 2,400 feet in a small
isolated area of standing timber, 100 feet west of the original Leroy cabin. Slide
alder extends from the river to an elevation of 3,200 feet on the steep slope. From
this elevation to the summit of Mount McGuire at 5,374 feet, gentler slopes and
open meadows are broken by rock bluffs.

Bedrock in the central part of the property is well exposed in the numerous
easterly flowing tributary creeks of the Dak River. North-northwesterly trending
argillites and siltstones with interbeds of chert, quartzite, and limy sediments are
intruded by a plug of quartz monzonite porphyry, exposed in an area lying between
3,200 and 4,200 feet elevation. The plug, elongated in an east-west direction,
measures roughly 1,800 by 1,300 feet and is irregular in outline. Several small
satellite plugs occur to the north and east of the main intrusive as exposed on surface.
The sedimentary rocks are domed and are contact metamorphosed to hornfels a
distance of 2,000 to 3,000 feet outward from the quartz monzonite porphyry intru-
sion. The hornfelsed rocks generally lack sedimentary features and are character-
ized by a uniform coating of brown iron oxide due to the presence of disseminated
pyrrhotite and pyrite. They are intensely fractured and contain numerous quartz
veinlets. An inner zone of light-green siliceous quartz-epidote hornfels extends
outward from the plug a distance of between 1,000 and 2,000 feet, where it grades
into a chocolate-brown biotite-quartz hornfels. The biotite-quartz hornfels zone
passes into dark argillaceous sedimentary rocks with a decrease in the biotite content.
Irregular inclusions of brown biotite hornfels within the quartz-epidote hornfels
zone suggest that it may represent a later stage of alteration, perhaps related to the
period of quartz veining and silicification within the quartz monzonite porphyry plug.

The quartz monzonite porphyry is a leucocratic light-grey to white rock con-
taining 2- to 4-millimetre phenocrysts of quartz and feldspar. Ragged porphyroblasts
of potash feldspar, often containing inclusions of quartz and plagioclase, occur both
in the rock matrix and along the borders of quartz veinlets. Minor amounts of
interstitial muscovite and chlorite are the dominant mafic minerals. Locally the
plug is cut by dykes and lenses of a fine-grained, buff, equigranular alaskite type of
rock consisting essentially of quartz and potash feldspar with graphic intergrowths.
Northeast of the main intrusion is a small area of quartz diorite porphyry, which is
distinguished from the quartz monzonite porphyry by a darker grey colour due to
a more calcic plagioclase and the presence of 2-millimetre flakes of fresh brown
biotite. This rock may represent a border phase of the intrusion. The quartz mon-
zonite porphyry is transected by numerous quartz veinlets, and silicified areas con-
taining remnants of the original rock are numerous in the deeper portions of some
of the drill-holes.

Basic dykes, consisting mainly of pyroxene and plagioclase, and striking in a
north-northeast direction, cut both the hornfelses and the quartz monzonite porphyry.

The structure of the quartz monzonite porphyry plug is imperfectly known.
The zone of quartz-epidote hornfels is more extensive to the north-east, suggesting
a plunge of the intrusion in that direction. Several small creeks to the east of the
intrusion follow east-northeast faults which may extend into the plug with resultant
offsetting.

Molybdenite and pyrrhotite are the major sulphide minerals. Minor amounts
of pyrite and chalcopyrite are also present.

Molybdenite mineralization is present in both the quartz monzonite porphyry
and the hornfelses on the east side of the intrusive. It occurs along the margins of
numerous randomly oriented quartz veinlets in both rock types and as disseminations
within silicified zones in the quartz monzonite porphyry. Pyrrhotite is widespread
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as disseminations in the intrusive rocks and the hornfelsed zones, and in quartz
veinlets in which it appears to represent an earlier stage of mineralization than the
molybdenite.

During 1965, exploration work included line-cutting and trenching and sampl-
ing of surface showings. Geological mapping was carried out over a 1-square-mile
area, and a total of 5,185 feet was drilled in five holes. A crew of 20 men was em-
ployed under the supervision of D. M. Cannon. (See Annual Report, 1927, p. 74.)

Copper
(55° 129° N.E.) Company office, 404, 510 West Hastings
Kinskuch (Forest Street, Vancouver 2. E. A. Glick, president. This group of
Kerr Mines Ltd.)* 181 recorded claims is situated at Kinskuch Lake, 13 miles
northeast of Alice Arm. Access is by helicopter. Copper
mineralization, consisting of pyrite and chalcopyrite veins and stringers, occurs in
intensely fractured intermediate volcanic rocks near the southeast end of Kinskuch
Lake. The volcanic rocks have been affected over a large area by varying degrees
of chlorite and carbonate alteration.

Work on the property was carried out between the months of June and Septem-
ber by Sulmac Exploration Services Limited and consisted of geological mapping,
induced polarization and magnetometer surveys, and 1,247 feet of drilling. The
property was not visited. (See Annual Report, 1956, p. 21.)

Copper-Silver
(55°129° N.E.) Registered office, 1326, 67 Yonge Street,
Basin, Silver Basin Toronto, Ont. D. H. Baird, president. The property, consist-
(Sirmac Mines  ing of a four-claim mineral lease and five recorded claims,
Limited)* lies near the headwaters of Stark Creek midway between the
Kitsault River and Kinskuch Lake. Access to the property
is by helicopter from Alice Arm.

Near the south end of the claim group a northeasterly striking shear zone in
volcanic breccia is exposed in three open cuts. This zone contains quartz, carbonate,
chalcopyrite, tetrahedrite, and pyrite. Roughly 2,000 feet to the northeast a flattish
shear zone contains quartz, chalcopyrite, pyrite, and tetrahedrite.

An electromagnetic survey was carried out on the claim group in August by
Scope Mining and Exploration Consultants Limited. The property was not visited.
(See Annual Report, 1924, p. 54; Geol. Surv., Canada, Mem. 175, p. 53.)

Copper-Zinc-Lead
(55° 129° N.W.) These three groups, consisting of 31
Lucky Strike, recorded claims, are owned by D. Collison, of Alice Arm.
Cascade Falls,  The claims are located on the west slope of the upper Kitsault
Copper Creek*  River valley approximately 23 miles north of Alice Arm.
Access is afforded by helicopter or by a truck-road up the
Kitsault valley to a point within 2 miles of the claims.

Elevations in the area covered by the claims range from 3,000 to 5,000 feet
with relatively gentle slopes. Timber is sparse, and numerous small ponds exist on
the Cascade Falls and Copper Creek groups. The claims are generally a relocation
of older claim groups of the same names, records of which are contained in Annual
Reports for 1922 and later years. Prospecting carried out by Mr. Collison during
1965 resulted in the finding of new showings and in the extension of older ones.
A review of the regional geology is contained in the Annual Report for 1951.

® By N, C. Carter,
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Feldspar porphyries, pyritic in part and of quartz diorite composition, underlie
most of the area covered by the claims. One- to two-millimetre phenocrysts of
plagioclase make up most of the rock, and are set in a fine-grained matrix of quartz
and feldspar with varying amounts of chlorite and pyrite. The rock contains
4-millimetre hornblende laths in some areas. Elongate roof pendants of sedimentary
rocks including siltstones and banded argillites are common on the Lucky Strike
group and are present to a lesser extent on the Cascade Falls claims. These are
oriented with their long axis in a northwest direction and are up to 2,000 feet in
length.

Mineralization on the claims occurs in two forms: as veins and replacements
in bedding shears in the sedimentary rocks and as veins in east-northeast fractures
and shear zones in the feldspar porphyries.

The most northerly showing on the claims is on the Lucky Strike group at an
elevation of 4,600 feet, where quartz-calcite veins containing chalcopyrite, galena,
sphalerite, and pyrite occur in a shear zone in argillaceous sedimentary rocks near
their contact with feldspar porphyry. The zone is locally 15 feet wide and can be
traced for 100 feet along a northwest strike. South of the above showing and at
an elevation of 4,200 feet, a 1-foot-wide quartz vein is exposed in an open cut. The
vein strikes east and contains 2-inch stringers of near massive sulphides including
tetrahedrite, galena, stibnite, and sphalerite. Twenty-five feet east of the open cut,
disseminated galena is contained in silicified feldspar porphyry. South and east
of this zone at an elevation of 3,800 feet, a 10-foot-wide mineralized zone with a
fair concentration of sphalerite in quartz-carbonate veins was noted. At still lower
elevations on the Lucky Strike group, quartz veins and lenses, 2 feet wide, are
found in bedding shears in banded sedimentary rocks which are part of a large roof
pendant. Showings extend over a distance of 1,000 feet along the north-northwest
trend of the sediments. Pyrite is common in the quartz veins with varying amounts
of galena, sphalerite, and tetrahedrite.

On the Cascade Falls claims, one showing consists of a northwesterly striking,
north-dipping S-foot-wide quartz vein in argillites. The footwall contact of the
vein is sharp in contrast to the hangingwall, which has been partially replaced by
quartz a distance of 5 feet outward from the vein. Disseminated galena, sphalerite,
chalcopyrite, and tetrahedrite occur in both the vein and silicified wallrock. A chip
sample across 10 feet assayed: Gold, trace; silver, 0.9 ounce per ton; copper,
1.31 per cent; lead, 0.05 per cent; zinc, 0.05 per cent.

Several other showings on the Cascade Falls and Copper Creek groups are
basically similar, occurring as northeasterly striking 2-foot-wide quartz veins in
feldspar porphyry and containing varying amounts of pyrite, galena, sphalerite, and
chalcopyrite. (See Annual Report, 1951, pp. 87-88.)

UPPER ILLIANCE RIVER
Copper-Silver-Lead-Zinc
(55° 129° N.E.) This group of seven recorded claims is
Monarch* owned by S. Uruski, of R.R. 1, Courtenay. The claims are
situated near the divide between the Upper Illiance and
Tchitin Rivers. Access from Alice Arm, 15 miles west, is by helicopter.

The claim group includes the original Monarch showing, records of which are
contained in Annual Reports dating back to 1915. Rocks in this area are light-
brown to light-green pyritized sericitic andesite schists which dip steeply and trend
north-northwest. The main showing is exposed in a large open cut on the east slope
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of the river valley at an elevation of 3,800 feet. The mineralized zone, striking in
a northerly direction with a steep westerly dip, can be traced over a distance of
100 feet. At the south end, where it is 10 feet wide, it terminates sharply against
a west-striking fault with a 50-degree dip to the north. The mineralized zone
decreases in width on the north end, where it is only a few feet wide and is transected
by northeast-striking faults. Irregular lenses of country rock are present within
the wider sections of the zone. Malachite-azurite stain is widespread and the zone
is locally well mineralized with tetrahedrite, sphalerite, chalcopyrite, galena, and
pyrite in a quartz-calcite-barite gangue. A chip sample across 10 feet of the vein
material assayed: Gold, trace; silver, 2.5 ounces per ton; copper, 2.92 per cent;
lead, 0.48 per cent; zinc, 1.7 per cent.

Approximately 100 feet below the open cuts is an adit which is now caved at
the portal. The Annual Reports for 1921 and 1930 state that no mineralization
was encountered in the adit, which was driven in an easterly direction for a distance
of 186 feet. The reports suggest that the adit was driven along the footwall side of
the fault against which the mineralized zone terminates in the open cuts.

"~ Other showings on the claim group are situated along a prominent northerly
trending lineament, 1,000 feet west of the Illiance River headwaters. Small veins
1 foot wide and generally not exceeding 5 feet in length occur in fragmental andesite
schists over a distance of 2,000 feet. The largest mineralized zone noted in this
area can be traced along strike for 100 feet and attains widths up to 10 feet.
Horses of country rock are present in the wider portions of the zone. Mineralization
consists of galena with lesser amounts of sphalerite and tetrahedrite in a quartz-
carbonate gangue. Malachite and manganese oxide staining is widespread.

Assessment work was carried out by Mr. Uruski between the months of June
and October.

[References: Minister of Mines, B.C., Ann. Repts., 1919, p. 59; 1921, p. 56;
1930, p. 90; Hanson, G., Geol. Surv., Canada, Mem. 175, 1935, p. 73.]

Silver-Lead-Zinc

(55° 129° N.E.) These two recorded claims are held by
Grey Goose, Silver S. Uruski, of R.R. 1, Courtenay, and are located on the
Bell No. 1* INliance River a little over a mile south of its head. The main
showing on the Grey Goose claim is an 18-inch-wide quartz-
carbonate vein containing galena and pyrite, which occurs in a northwesterly striking,
westerly dipping shear zone in andesite schist. The vein is exposed in an open cut
and can be traced in a northwesterly direction for 10 feet, where it ends abruptly

against a northeast joint plane.

Mineralized zones on the Silver Bell No. 1 claim are exposed in old workings
of United Metals company, records of which are available in Annual Reports for
the years 1916, 1918-21, and 1930. A north-northwest striking quartz-carbonate-
galena-sphalerite vein, ranging in width from several inches to 5 feet, is exposed in a
large open cut. The vein is cut by a 1-foot-wide biotite lamprophyre dyke at the
north end of the open cut. Four adits on each side of the river crosscut 6-inch
quartz-carbonate veins which are locally well mineralized with galena and sphalerite,
The veins occur in northerly trending shear zones in contorted sericitic andesite
schists containing disseminated pyrite and minor amounts of galena.

(55° 129° N.E.) This group of 10 recorded claims is
Silver Bar* owned by Gunn and Inge Fiva, of Alice Arm, and is situated
on the Illiance River between the Monarch group and the
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Grey Goose and Silver Bell No. 1 claims. On the west side of the Illiance River,
showings are exposed in small open cuts along a north-trending shear zone over a
distance of 1,500 feet. The showings appear to be the southern extension of a
mineralized belt on the Monarch claims. The quartz-carbonate-barite veins are not
more than 1 to 2 feet wide and pinch and swell along strike, generally not exceeding
10 feet in Iength. Mineralization consists of varying amounts of galena and sphalerite
with some tetrahedrite. Lamprophyre dykes occur locally along the veins.

Assessment work done during the summer months included open cutting and
stripping.

QUEEN CHARLOTTE ISLANDS

GrabaMm IsLAND (54° 132° S.W.)
Manganese '
This property of 17 recorded claims is 25 miles west of
Shag Rock (Naden Masset on the east side of Klashwun Point near Shag Rock.,
Harbour Manga- It is held by Naden Harbour Manganese Ltd., 605 Courtney
nese Ltd.)* Street, Victoria. 1. M. Sherwin, president. The showing
consists of a north-trending fault breccia sealed and partially
replaced by manganite with small amounts of other manganese minerals. The
fault, which dips about 80 degrees eastward, cuts Masset Formation basalts and
andesite porphyries and minor shale and calcareous shale of unknown affiliation.
The fault is a large regional structure, but the breccia filling is quite lensoid.
Falconbridge Nickel Mines Limited, during May, 1965, took out bulk samples
of the order of 150 to 200 tons of fresh material and drilled 254 feet in two packsack
diamond-drill holes. The positions of the holes did not provide conclusive results.
One hole may have penetrated the fault Zone; the other hole intersected it at a
narrow locality, although the breccia lens adjacent on the surface is large, (See
Annual Report, 1960, p. 11.)
MORESBY ISLAND
Iron-Copper
(52° 132° N.E.) Wesfrob Mines Limited is a wholly
Tasu (Wesfrob  owned subsidiary of Falconbridge Nickel Mines Limited,
Mines Limited}t 7 King Street East, Toronto 1, Ont.; Vancouver office,
504, 1112 West Pender Street, Vancouver 1. P, N, Pitcher,
president; F. A. Godfrey, mine manager; L. W. Hall, construction manager. The
property contains 21 Crown-granted mineral claims and 70 recorded claims. Work
continned throughout the year, commencing with a crew of 125 men in January
and ending with a construction crew of 315 men in December. The property is
served by barge, coastal ships, and aircraft.

Work Accomplished

Surface diamond drilling 7,048 f1.
. Advance Slashin
Underground work— (Ft.) (Cu. Ft.
Adits . 3,873 5,877
Drifts S 135
Raises 1,331 1,155
Conveyor . incline ‘ 234 11,075

. Ore-bins raises S 68 2,267
Crusher-room __.. T e 70,346

* By A. Sutherland Brown,
1 By H. Bapty.



LODE METALS 69

Pit preparation—

No. 1 zone, waste mined 91,640 yd.
No. 2 zone, waste mined 1,366,578 yd.
Plant-site excavation 424,271 cu. yd.
Site roads 14,778 ft.
Townsite roads, including causeway 5,885 ft.
Sewell-Newcombe Inlet road 2.3 miles completed

Surface Buildings Installed

Construction offices, three 120-man bunk-houses, 120-man kitchen enlarged,
10 trailers, two powder magazines, temporary pit shop completed, 21 townsite build-
ings under construction, concentrator and cobbing plant under construction, 10
temporary oil tanks erected.

(See Annual Report, 1963, pp. 13-16.)

Iron :
(52° 131° S.W.) Company office, 1111 West Georgia
Jessie, Adonis, Rose Street, Vancouver 5; mine office, Jedway. L. T. Postle,
(Jedway Iron Ore  president; G. N. Cornish, manager. During 1964 it was
Limited)* decided to extensively strip the north walls of the Jessie pit
to make more ore available rather than to start a full under-
ground programme. A resulting temporary shortage of ore forced the mill to close
late in 1964 even though production from the Adonis pit was begun in September.
The mill restarted on February 15th and has treated 820,890 tons of ore producing
395,442 tons of concentrate during 1965. Production from the Adonis pit totalled

106,674 tons and was mined chiefly in 1964.

During 1965 diamond drilling at the Adonis extension and the Rose totalled
more than 4,600 feet. At the Adonis, reserves of the same order as already mined
were established, and at the Rose sufficient to justify the building of a 2% -mile road
to connect with the Adonis road. The Rose is on the northwest slope just south of
Ikeda Cove. It is one of a group of 23 claims and leases held by Falconbridge
Nickel Mines Limited and will be mined under royalty agreement. The orebody is
parallel with the hill slope and has a very low stripping ratio. Both the Adonis and
the Rose are typical coastal-type metasomatic iron deposits. The magnetite ore
chiefly replaces greenstone adjacent to limestone at the top of the Karmutsen For-
mation. (See Annual Reports, 1959, pp. 11-14; 1961, pp. 13-15; 1962, pp.
11-12; 1963, p. 16.)

BUrNABY ISLAND
fron ; ’
(52° 131° S.E.) Company office, 1200 West Pender Street,

Jib (Burnaby lron Vancouver 1. K.J. Springer, president; W. R. Bacon, explo-

Mines Limited)* ration manager. This company is owned jointly by Mastodon-

Highland Bell Mines Limited and Leitch Gold Mines Lim-

ited. The property of 57 located claims covers much of the southwestern peninsula

of Burnaby Island south of Poole Point and extends across Skincuttle Inlet to Skin-
cuttle Island of the Copper Islands.

The property was described in the 1963 Annual Report with a geological plan.

At that time 18 AX holes were drilled totalling 12,208 feet. In 1965 drilling re-

sumed from May to September, and an additional 6,735 feet was drilled in five new
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holes and six holes were deepened. The new drilling confirmed the presence and
extent of the *“ underlime ” orebody, and one hole penetrated for the first time a
major anomaly offshore. This hole intersected 250 feet of high-grade magnetite that
bhas a true thickness of at least 150 feet. The company announced reserves on the
basis of present drilling of 8,200,000 tons of ore grading 49.45 per cent iron.

[References: Minister of Mines, B.C., Ann. Repts., 1962, pp. 13-14; 1963,
pp. 18-21; Western Miner, Oct., 1965, p. 97.]

TERRACE
Lead-Zinc-Copper
(54° 128° N.W.) A group of four claims, 15 miles north
Hope* of Kitsumkalum Lake on the Cedar River, was worked on by
C. L. M. Giggey and his partners during the year. A truck-
road was built to within 1.5 miles of the claims, and a tractor-road was pushed
through from the Columbia Cellulose logging-road. The property was not visited.

Gold-Copper
(54° 128° S.E.) Lucky Luke Mming Co. Ltd.,, P.O. Box
Lucky Luke* 1269, Terrace, holds the Hummer and Lucky Luke Crown-
granted claims under option and two other claims by mineral
lease. The property is about 1%2 miles below Usk, close to the railway, about 12
miles northeast of Terrace. During the summer three men worked on the property
removing ore from g small stope. Approximately 100 tons of ore was mined and a
little of the gold ore was sorted and shipped. A diesel-electric unit was installed.
A good road is maintained to within a mile of the camp, where the steepness requires
a truck or four-wheel-drive vehicle,

Copper

(54° 128° N.E.} Company office, 425 Howe Street, Van-
Toulon, Copper couver 1. J. P. Crean, president; J. P. Elwell, consulting
Cliff (Northlode engincer. The property is on Highway 16, 20 miles east of
Exploration Ltd.}* Terrace on Chimdemash River and consists of 11 recorded
claims and 4 claims held under agreement. Three men
worked for a four-month period, surveying and sampling. Four trenches were cut
for a length of 60 lineal feet. One mile of new road was built and old trails were
improved. EX diamond drilling in six holes totalled 420 feet. (See Annual Report,

1929, pp. 149-150.)

Molybdenum
(54° 128° N.E.) Company office, 700, 1030 West Georgia

JB, Molly, HM  Street, Vancouver 5, L. Adie in charge of exploration;
{Canex Aerial W. D. Tompson, geologist and work supervisor on the
Exploration Ltd.}* property. This is a group of 83 recorded mineral claims, of
which 20 are held under option from Huestis Mining Corpo-
ration Ltd. The property is on a small creek known as Bell Creek at Pitman on the
railway 22 miles northeast of Terrace. Eight men worked for three months during
the summer on topographic surveying and diamond drilling. Twenty-two holes were
drilled totalling 13,579 feet. Films, veinlets, and disseminated molybdenite occur
chiefly in gramitic rocks. The property was not visited.

* By H. Bapty.
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Copper

. (54° 128° S.E.) This property is on the southern slopes of
Northwest* Treasure Mountain opposite the junction of the Clore and
Zymoetz Rivers. It is about 26 miles from Terrace and may
be reached by the Columbia Cellulose road system that follows the Zymoetz River.
The property consists of 50 recorded claims; the central ones, originally held by
L. Belliveau and associates, were optioned to Purdex Minerals Limited and Norpax
Nickel Mines Limited, who have formed Treasure Mountain Copper Limited to
develop the showings. These showings were first explored in 1913-14 and there-
after received slight attention until 1956, when Premier Border Gold Mines Ltd.
did a limited amount of work. Cariboo Gold Quartz and Bralorne both did a certain
amount of stripping, but no extensive exploration occurred until 1964, when Purdex
drilled about 2,000 feet of core and carried out a reconnaissance soil survey for
copper. In 1965 the company participated in construction of a road and drilled
3,011 feet in 10 holes. During the exploration season the company had an average

of five men on the property and the drill contractor four.

The property consists of a number of showings, two of which have received
most of the attention—No. 1 zone at about 4,100 feet elevation and No. 2 at about
3,300 feet. In 1964 all the drilling was in No. 1 zone and in 1965 one-third in
No. 1 and the rest in No. 2 zone.

The property is underlain by the upper division of the Hazelton Group, which
on the average strikes north 10 to 20 degrees east and dips about 40 degrees east.
The rocks in the vicinity of the two main showings are similar, although those of
No. 1 zone are stratigraphically higher. The stratigraphic sequence includes in
about equal amounts massive flow rocks and pyroclastic or volcano-sedimentary
rocks. The flow rocks are predominantly purple, brown, or, more rarely, grey or
green andesites that mostly are porphyritic. Plagioclase phenocrysts rarely form
as much as 10 per cent of the rocks and more commonly 2 to 5 per cent, Some of
the rocks are vitrophyres, but most have an aphanitic matrix. The fragmental rocks
are brown to purple to red rocks that predominantly are formed of lapilli-sized
fragments. Most are pyroclastic, including crystal, scoriaceous-lithic, and flow-
banded tuffs, but volcano-sedimentary rocks are also common. Many varieties of
dykes, sills, and irregular small bodies have been intruded into this sequence. These
include three main types, which, from oldest to youngest, are: Andesite porphyry
very similar to the flows but which normally contain more abundant plagioclase
(15 per cent) and some hornblende phenocrysts. Glomerophenocrysts of plagio-
clase are characteristic. The largest bodies are coarse trachytic porphyries of pink
to green colour, formed of a variable proportion of large (1 to 3 centimetres long)
feldspar laths and chlorite rimmed, calcite chalcedony and zeolite filled amygdules.
The youngest common type is a dark-green fine pyroxene-bearing andesite to
microdiorite.

The No. 2 zone, which received the main attention in 1965, is on either side
of the new road at 3,200 to 3,400 feet elevation. Surface exposures over an area
of some 300 by 400 feet consist of vesicular purple feldspar porphyry and red and
purple tuffs and lapilli tuffs cut by a brown feldspar porphyry sill. Bedding strikes
about north 10 degrees east and dips 55 degrees east. Of eight diamond-drill holes,
five were drilled north 55 degrees west at minus 40 degrees. These latter holes
intersect a coarse trachytic sill that does not outcrop in the immediate vicinity at
about 3,100 feet elevation, and this sill is cut by a steep fault zone and parallel green
microdiorite body oriented north 80 degrees east. Bornite, chalcopyrite, malachite,
and minor chalcocite occur on the surface exposures of the purple flow rocks and
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tuffs and to a lesser degree in the brown porphyry sill. The mineralization is dis-
seminated and occurs in vesicles and to a minor degree along fractures. It is
associated with pink potassic alteration of feldspar phenocrysts and matrix. In the
drill core, mineralization is scattered, mainly chalcopyrite and malachite, The
best ore occurs along the easterly fault in the top of the coarse trachytic porphyry
and adjacent purple porphyry and tuff.

The No. 1 zone showings are about 2,000 feet east of No. 2 and just below
the new road at 4,100 feet elevation. They are in a sequence very similar to that
of the No. 2 zone, comprising purplish lapilli tuff and vitrophyre intruded by a sill
of brown feldspar porphyry. These strike north to north 20 degrees east and dip
35 to 50 degrees eastward. The pyroclastic rocks and ta a lesser extent the vitro-
phyre are quite well mineralized with bornite and malachite on the surface over a
length along strike of 200 feet and a width of 80 feet or more. Two consecutive chip
samples by the writer across the southern end of the outcrop near the old adit
assayed as follows: West sample across 45 feet—copper, 1.6 per cent; silver, 0.20
ounce per ton; east sample across 40 feet——copper, 3.40 per cent; silver, 0.60
ounce per ton. (See Annual Report, 1914, pp, 118-119.)

KITIMAT RIVER
Molybdenum
{54° 128° S.E.) Vancouver office, 535 Thurlow Street.
Heony, Bee, Ell, Liza, The company holds 256 recorded mineral claims at the head-
Barbs, Mel (Amax waters of the Kitimat River above Davies Creek, 30 miles
Exploration, Inc.)* southeast of Terrace. Under the supervision of J. N. Schind-
ler, geologist, 10 men and 8 contract personnel did geological
mapping and made an induced polarization survey and a geochemical survey. The
property was not visited.

BABINE RANGE

Copper
(56° 127° S.E.) Vancouver office, 1030 West Georgia
Motase A (Kennco Street. J. A. Gower, exploration district manager; P. T.

Explorations, Black, senior geologist in charge of work on the property.
(Western) A group of 70 recorded mineral claims lies 7 miles south of
Limited)* the mouth of the Sustut River. During 10 days of the

summer six men made a reconnaissance geochemical survey
on the claims. Transportation was by helicopter from Smithers, which is 100 miles
south, The property was not visited.

Molybdenum .
(56° 126° S.W.) Company office, 1030 West Georgia
Motase B (Kennco Street, Vancouver 5. I. A, Gower, exploration district man-

Explorations, ager; P. T. Black, senior geologist in charge of work at
(Western) the property. This is a group of 54 recorded mineral claims
Limited)* sitnated 2 miles south of Drift Lake, For one week during

the summer six men took silt samples on a geochemical
survey. Disseminated molybdenite was found in syenite porphyry. Transportation
was by helicopter from Smithers, which is 87 miles south. The property was not
visited.
*By H. Bapty.
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(55° 127° N.E.) Executive office, 1270 Avenue of the

Moly, Red, Canyon, Americas, New York 20, N.Y.; Vancouver office, 601, 535

Tom, Len (Amax  Thurlow Street. R. A. Barker, manager; W. Carithers,

Exploration, Inc.)* geologist in charge of work on the property. The company

holds 74 claims under option on Mount Thomlinson at about

6,000 feet elevation. The camp is about 24 miles north of Hazelton to the east of

the head of Shegisic Creek. During three months of the summer 17 men did

geological mapping and geochemical sampling and diamond drilled four BX holes

a total length of 3,551 feet. Transportation was by helicopter. The property was
not visited. (See Annual Report, 1964, pp. 48-50.)

Molybdenum-Copper

(55° 127° S.E.) Vancouver office, 1050 Davie Street,
Rob (Noranda  Vancouver 5. B. O. Brynelsen, manager; R. Woolverton,
Exploration Com- supervisor of exploration. A group of 112 recorded claims
pany, Limited)* at elevations of 5,000 to 7,000 feet are located on Blunt
Mountain, 15 miles southeast of Hazelton. During a one-
month period several men did 3 square miles of geological mapping, built 4 miles of
trail, and dug 24 shallow test-pits. The host rock is a feldspar porphyry, in which
is found a little molybdenite and chalcopyrite. Transportation to the claims was

by helicopter. The property was not visited. '

SMITHERS
Silver-Lead-Zinc

(54° 126° N.W.) Company office, 844 West Hastings
Cronin (New Cronin Street, Vancouver 1. L. C. Creery, president; H. Hill and
Babine Mines Associates Limited, consulting engineers. The company owns
Limited)* the Sunrise No. 7 Crown-granted mineral claim and holds
seven claims under option. The property is on the east slope
of Mount Cronin, about 30 miles by road from Smithers. A description of the
property was given in the 1949 Annual Reprort, pages 94-98. The lessee, P. Kindrat,
and two men drifted 50 feet on a new vein on the 600 level and stoped 50 feet up,
mining about 775 tons, from which was produced 261 tons of combined concen-
trates having a net smelter value of $44,600. The vein averages 3 feet wide, with

the full length still unknown. All transportation is by road.

Copper-Molybdenum :
(54° 126° N.W.) Vancouver office, 420, 1033 Davie
Astlais, Ast, Billie, Street. J. R. Loudon, manager. The company has 81 re-
Al Ralph, Ben, Tie corded claims under option 12 miles east of Smithers on
{Texas Gulf Sulphur Astlais (Big Onion) Mountain. Previous work on this pro-
Company)* perty was done by Noranda Exploration Company, Limited,

and consisted of geological mapping, geochemical sampling,

and geophysical surveying. Two EX diamond-drill holes were drilled, with a total
footage of 250 feet, before Noranda dropped the property. Transportation to the
property is by the Smithers Landing road and trail. The property was not visited.

® By H. Bapty.
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Copper-Silver-Zinc ;
(54° 126° N.W.) Company office, 74 East Pender Street,
_Len (Copper Ridge Vancouver 4. S.J, Hunter, mining consultant. The property
Mines Ltd.)* is on Grouse Mountain at 4,000 feet elevation and is served
by about 4 miles of Jeep—road which joins Highway 16,
27 miles southeast of Smithers. For three months during the summer three men
made an electromagnetic survey. (See Annual Report, 1937, p. C11.)

Silver-Lead-Zinc
(54° 127° N.E.) Company office, 602 West Hastings
Silver Creek, Silver Street, Vancouver 2. The property consists of a number of
Lake, Trade Dollar, Crown-granted mineral claims and fractions located at ele-
fron YVault (Hudson vations between 5,000 and 7,000 feet on the northwest
Bay Mountain shoulder of Hudson Bay Mountain. In 1965 the company
‘Silver Mines Ltd.)T explored two groups of showings. The upper group consists
of a number of small but high-grade silver-lead-zinc veins
that occur above 6,000 feet on the Silver Lake No. 2 and Cee claims and on the
Key and Trade Dollar fractions. The lower group consists of a number of both
high- and low-grade silver-lead-zinc veins and some zinc and silver-lead-zinc replace-
ment bodies in limestone lenses. The lower showings occur mainly on the Iron
Vault claim. The replacement bodies occur in areas where veins cut the limestone.

On the upper showings, extensive bulldozer trenching and stripping, initiated
in 1964, was continued. Wherever mineralization was uncovered, blasting, drilling,
and sampling were carried out to determine its grade and extent. This work was
hampered by the presence of permafrost in the thick surface layer of rock rubble.

Near the lower showings about one-half mile of new road was constructed
from the 1964-65 camp-site to the 5,375-foot level. This level was extended
280 feet.

Sixteen EX diamond-drill holes totalling 3,360 feet were completed. These
holes were to test the best zones of mineralization in the upper silver-lead-zinc veins
and the lower zinc replacement bodies in limestone.

A crew averaging 10 men under the supervision of H. Gilleland worked on the
property from June through September. (See Annual Report, 1928, p. 167.)

Molybdenum : \
(54° 127° ' N.E.) Vancouver office, 535 Thurlow Street;
Glacier Guich field office, Box 696, Smithers. R. E. Anderson, vice-presi-
- {Climax Molyb- dent. The company holds a total of 247 recorded claims
denum (B.C.) Ltd.)T and fractions and 14 Crown-granted claims centred on Gla-
cier Gulch on the east side of Hudson Bay Mountain. The
14 Crown-granted claims and 30 recorded claims are held under lease and opt10n
from W. Yorke-Hardy and partners, of Smithers.

Widespread low-grade molybdenite mineralization occurs in a stockwork of
narrow quartz veinlets in altered volcanic and intrusive rocks. The best mineraliza-
tion to date has been found at about 1,100 to 1,600 feet below the surface in a large
sheet-like body of highly altered granodiorite. A number of small acid porphyry
and aplite bodies occur in the mineralized area. A quartz porphyry body intersected
about 3,000 feet below the surface is possibly the top of a stock.

Six BX and BQ diamond-drill holes totalling 15,000 feet were completed and
a 3% -mile access road to a proposed portal-site was started late in the year. Com-
pany officials have reported that the proposed underground work will be for further

¢ By H. Bapty.
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exploration and possible future development. From June through October a crew
averaging 22 men was employed under the supervision of D. Jonson, of Golden,
Colorado.

(54° 126° N.W.) This property is about 8 miles north of
Huber (Molymine Houston, and the showings are about a mile east of Highway
Explorations Ltd.)* 16 between elevations of 2,800 and 3,500 feet. The property
consists of 39 recorded mineral claims and is held by Moly-
mine Explorations Ltd.; company office, 302, 550 Burrard Street, Vancouver 1;
W. D. Yorke-Hardy, president. The principal showings are on the Mineral Hill
No. 1 and No. 4 claims. The property was formerly known as the Mineral Hill and
was explored for copper, lead, and zinc in 1926-28 by means of a shaft, an adit,
and some trenching. In recent years it has received some attention from major
companies. In 1962 Southwest Potash Corporation carried out soil geochemical
and magnetometer surveys and sampled the outcrops (Assessment Reports 509 and
510). In 1965 the present company did some stripping and blasting, additional
geochemistry, and an induced polarization survey.

The geology of the Huber group is shown on Figure 10. Hornfelsic sand-
stones, siltstones, and crystal tuffs of the Hazelton or Bowser Groups are intruded
by three separate bodies. At the west there is a tongue-like body of coarse alaskite,
whereas the main mass of the hill is underlain by a porphyritic granite that has
aplitic border facies. A large dyke of fine-grained monzonite is unmineralized and .
relatively unmetamorphosed.

The hornfelses are dense dark-purplish to brownish or rarely greenish rocks
that weather a light grey where leached or rusty colour where oxidized. The general
appearance is similar throughout, and only. detailed or microscopic examination
shows that the original rock varied widely in lithology and grain size. The degree
of metamorphism is fairly uniform, with an overlay of fine-felted brown biotite
throughout. Skeletal green hornblende is rare. The alaskite is a coarse-grained
rock throughout, of approximately the following composition: Quartz, 35 per cent;
perthite and microcline perthite, 20 per cent; plagioclase (Anag), 25 per cent; mus-
covite, 4 per cent; opaques, 1 per cent. The quartz is rounded, the plagioclase
lathy, the perthite lathy to irregular, and the muscovite and opaque minerals are
interleaved. The porphyritic granite is normally composed of about 65 per cent
phenocrysts of perthite, quartz and plagioclase and minor mica in an aplitic' fine-
grained matrix of quartz, perthite, and micrographic granite and lesser small laths
of plagioclase. The approximate mineral composition, combining matrix and pheno-
crysts is perthite, 41 per cent; quartz, 29 per cent; plagioclase, 27 per cent; and
mica, 3 per cent. The perthite and quartz phenocrysts are as large as 7 millimetres
in diameter, and the plagioclase (An, ) slightly smaller. The quartz crystals are

slightly rounded. Both feldspars are fairly fresh with minor sericite alteration in
the cores of the plagioclase, which is highly zoned over a small compositional range.
Combined, zoned plagioclase grains are common. Biotite and muscovite occur as
interleaved grains. Most of the opaque grains are pyrite. The porphyry grades
to a fine aplitic granite at exposed contacts. The fine-grained monzonite has a
diabasic texture with relatively long laths of plagioclase with angular semiophitic
hornblende and interstices of quartz and micrographic granite. The zoned plagio-
clase is mantled with perthitic feldspar. The original mineral composition was about
as follows: Plagioclase (An33+), 35 per cent; hornblende, 25 per cent; perthite,

20 per cent; graphic granite, 10 per cent; quartz, 5 per cent; magnetite, 5 per cent

® By A. Sutherland Brown.
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with accessory apatite and zircon. Alteration is moderately intense, with plagioclase -
containing some clinozoisite and much sericite, and the hornblende, which may -
originally have been augite, in some grains is altered to clinozoisite and chlorite.

Most of the hornfels shown in the area of Figure 10 is shattered, and much
contains very fine veinlets of quartz with some pyrite in a reticulate stockwork.
Fractures are commonly an inch or so apart. Veinlets are commonly only a milli-
metre or so thick, but in certain areas some may be several inches thick. The alaskite
tongue is also highly fractured and veined, but in a slightly more regular manner,
and larger quartz veinlets are common. The porphyritic granite is less fractured
and veined, except in two localities. The monzonite is seemingly unfractured or
unmineralized. Within areas outlined on Figure 10 molybdenite is widely present
in the veinlets and fractures in small but interesting amounts. Other metallic min-
erals such as tetrahedrite occur in more restricted distribution in the larger veins
near the old shaft. Some interpretation of the available geophysics and geochemistry
is possible. Assessment Report 510 shows a lineal magnetic high trending across the
area that closely coincides with the location of the fine monzonite dyke. - This body
carries about 5 per cent magnetite, much more than adjacent hornfels or granitic
rocks, and is clearly the source of the anomaly. The writer conducted soil-sampling
for mercury along lines F and L and extended these along the road to the highway.
One profile is shown in an article by the writer in the Western Miner for February,
1966. The showings have a distinct mercury halo associated with them, with
major peaks centred as shown on Figure 19. (See also pp. 109-112.)

, TELKWA RIVER
Copper
(54° 127° S.W.) Head office, 55 Yonge Street, Toronto 1,
“AY (Phelps Dodge Ont.; Vancouver office, 404, 1112 West Pender Street. The
Corporation of Can- “A” group of 90 recorded mineral claims is at the head-
ada Limited)* = waters of the Telkwa River between elevations of 3,500 and
6,000 feet. During a five-month period two men under the
supervision of M. J. Beley, geologist, did some geological mapping. Two trenches
were drilled and blasted for a length of 148 feet. Bornite and chalcopyrite were
found occurring in fractures in the feldspar porphyry host rock. Transportation
was by helicopter from Smlthers, 30 miles southwest, to the property The property
was not visited.

Molybdenum o '
(54° 127° N.W.) This property is near the head of Serb
Serb Creck (Amax Creek, 25 miles west of Smithers. It is on the eastern margin
Exploration, Inc.)T of the alpine peaks of the Bulkley Ranges. The property is
reached by the old road south of Hudson Bay Mountain that
has been extended past McDonnell Lake to a heliport within 10 miles of the property.
The camp and the drills were serviced entirely by helicopter. The property includes
151 recorded claims in four groups: Katie, 36 claims; Petra, 42 claims; Ty, 54
claims; and Pro, 19 claims. It is held by Amax Exploration, Inc., 601, 535 Thur-
low Street, Vancouver 5; R. A. Barker, manager. The showings were discovered
by geologists of the company in August, 1964, during helicopter reconnaissance,
and during the latter part of that year work included surface geology, sampling,

* By H. Bapty.
T By A. Sutherland Brown.
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geochemistry, minor packsack drilling, preparation of drill-sites and camp, line-
cutting, and surveying. In 1965 work included detailed surface geology, mag-
netometer, induced polarization, and soil surveys, and 14 diamond-drill holes total-
ling 16,500 feet. One standard A and three BQ wire-line drills were used. During
the season an average of 15 men worked for Amax and 20 worked for drilling
contractors under the supervision of J. F. S, Allan.

The geology of the area surounding the claims is not very accurately shown on
the Smithers Sheet (Geol. Surv., Canada, Prelim. Map 44-23). In particular, the
head of Serb Creek is underlain by a stock that is separated from the Howson Batho-
lith by an area of Hazelton Group into which both are intruded. The stock is
composed principally of medium-grained granodiorite but has in its core a fine-
grained plug of quartz monzonite. The stock is transected in the vicinity of the
fine-grained plug by a dyke swarm that trends about north 30 degrees to 40 degrees
west.

The geology of the showings is shown on Figure 11. Exposure is good only
along the gullies and the steep slopes at the head of the two talus aprons. Included
in the figure is most of the fine quartz monzonite plug, but only a small part of the
medium-grained granodiorite stock. The contact between the two where exposed
is gradational over a small interval. The plug is assumed to be the younger, but
the evidence is inconclusive. Approximately co-extensive with the plug but
extending somewhat beyond it is a pyrite halo affecting all rocks except some young
dykes. The fine quartz monzonite is intruded by small irregularly shaped bodies of
quartz diorite porphyry (1), then by a sequence of tabular lineal dykes in the
following order from oldest to youngest: (2) Quartz monzonite porphyry; (3)
dark-green to grey andesite dykes too small to show on Figure 11; (4) quartz
feldspar porphyry; (5) brown sericitized granodiorite porphyry; (6) Basalt—not
in area shown on Figure 11. The whole suite of rocks, excluding the basalt and
possibly the andesite dykes, is a fairly similar group, with only slight variations in
crystallinity or mineral composition. The average composition is a mafic-poor
granodiorite, and all are characteristically leucocratic. The sequence overlaps
mineralization which must have occurred between the introduction of the quartz
monzonite porphyry (2) and the small andesite dykes (3). The following mineral
compositions are estimations based on study of only one or two specimens of each:—

GRANITOID ROCKS

A B
Medium Granodiorite Fine Quartz Monzonite
Per Cent Species Per Cent Species
Plagioclase 52 (Angg=10.) 36Y2 | (Ango=*30.)
K-feldspar 25 (Perthitic orthoclase.) 28 (Perthitic orthoclase.)
Quartz 15 30 . )
Mafics o [ 6 ‘| (Biotite and rare hornblende.) k1% (Biotite and muscovite.)
Opaque 2 Pyrite. 1% Pyrite. .
ACCESSOTY o ocneeemmamrmremmemeem e Tr. Sphene, apatite. Tr. Sphene, zircon apatite.

Both types are slightly porphyritic and sphene rich; the potash feldspar is
slightly perthitic orthoclase; and the plagioclase is oscillatory zoned over a small
interval. The quartz monzonite is slightly altered, the plagioclase being sericitized
and the biotite chloritized or interleaved with muscovite.
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PORPHYRIES
1 2 5
Quartz Diorite Quartz Monzonite Brown Granodiorite
ggt Species g:;t Species geexit Species
Phenocrysts— 1
Plagioclase 44 | Angs*i1s. 20 | Anco=s. 45 {An?
K-feldspar 15 | Orthoclase. 5 | Orthoclase.
Quartz S R 25 10 [ —
Mafics 6 | Biotite 7 | Biotite. 5 | Biotite.
(hornblende). i
Opaque 2 | Pyrite and 3 | Pyrite and 3 | Pyrite.
magnetite. clouded sphene,
Matrix 48 30 38
Total—
Plagioclase 64 25 50
K-feldspar 10 ) 27 | e 20
Quartz 15 38 20
Total mafics 11 10 10

All are good porphyries with euhedral phenocrysts, In the quartz monzonite
porphyry (2) and the quartz feldspar porphyry (4), the quartz crystals occur as
six-sided double pyramids. The plagioclase is everywhere well zoned with slight
oscillations, and in the brown granodiorite (5) it is highly sericitized and slightly
altered to clinozoisite. A trachytic orientation of plagioclase and biotite is fairly
common, especially in the brown granodiorite.

With the exception of the brown granodiorite porphyry (5), most of the rocks
are normally quite fresh. Alteration in the fine quartz monzonite (B), quartz diorite
porphyry (1), and quartz monzonite porphyry (2) is spatially related to either
shear zones on a large scale or to veins, veinlets, or fractures on a small scale. The
widespread disseminated pyrite halo is presumably related to intrusion of the fine
quartz monzonite.

The area of the showings is dominated by a north 30- to 40-degree west fracture
system that is evident in the dyke swarm, the main shears and alteration zone, and
in the topography. The fracture system clearly existed during the period of mineral-
ization. This is shown by the coincidence of the over-all orientation of the dyke
swarm, the time of intrusion of which overlapped the time of mineralization, and
by the similar orientation of the zones of alteration which are clearly related to the
period of mineralization because of their association with the veins. The density of
dykes and the intensity of fracturing and alteration and mineralization all decrease
upward on the surface exposure. ‘ “

Low-grade molybdenum mineralization is widely distributed within the fine
quartz monzonite plug. Sulphide minerals in addition to molybdenite are scant,
but include chalcopyrite, galena, and sphalerite. The mineralization is contained
in quartz veins and quartz stockworks and in dry fractures. Mineralization seem-
ingly occurred in several stages because there are intersecting veinlets of differing
aspect. Reticulate fractures and fine quartz stockworks are widely distributed in
the gullies and lower slopes on the Katie 17 and 19 and Petra 17 claims. Larger
quartz veins also occur widely in this area, and many are oriented north 30 to 40
degrees west or east-west. The veins and veinlets are dominantly composed of quartz
with lesser pyrite and some molybdenite.. Some are quartz-epidote veinlets; others
are pyrite, pyrite-molybdenite, or molybdenite-epidote coated fractures. The latest
veinlets are drusy quartz veins with calcite and some galena and sphalerite. Some
of the veins have been sheared or brecciated, particulary those in the north 30- to
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40-degree west orientation, and in the vicinity of the larger shears. Two main types
of alteration are related spatially to the veins: sericite-orthoclase-carbonate alter-
ation, or epidote-chlorite-orthoclase alteration, accompanied in some cases by
pyritization and silicification.

[Reference: Geol. Surv., Canada, Paper 44-23.]

HOUSTON
Copper
(54° 127°S.E.) Company office, 55 Yonge Street, Toronto
“B” (Phelps Dodge 1, Ont.; western office, 404, 1112 West Pender Street, Van-
Corporation of Can- couver 1. This group of 80 mineral claims, owned by the
ada, Limited)* company, is 18 miles west of Houston on the south slopes
of the Telkwa Mountains and is reached from Houston by
helicopter. Topographical, geological, and geochemical surveys were made. Some
trenching was done in outcrops. Three men were employed for 4% months under
M. J. Beley, geologist. The property was not visited.

Molybdenum
(54° 126° N.E.) British Columbia office, 601, 535 Thur-
Barr, Lybdenum low Street, Vancouver 5. R. A. Barker, manager; N.
(Amax Explora-  Shepherd, project geologist. The 39 Barr recorded mineral
tion, Inc.)t claims and 3 Lybdenum optioned claims are 4 miles west of
Barrett railway station, west of Houston, at an elevation of
3,200 feet. Molybdenite is found to occur in drusy quartz veins in a host rock of
quartz feldspar porphyry. During the summer three men spent time on geological
mapping and magnetometer surveying. Geochemical sampling of soil and rock
chips was done over a 4-square-mile area. A TD-18A bulldozer with a ripper was
used to dig five trenches with a length of 1,900 feet. The property was not visited.

Molybdenum-Copper
(54° 126° S.W.) - Company office, 601, 535 Thurlow
Klondike, Star  Street, Vancouver 5; R. A. Barker, manager; N. Shepherd,
{Amax Explora- project supervisor and geologist. This is a group of 57
tion, Inc.)¥ recorded mineral claims of which 14 are held under option.
The property is on Dungate Creek, 5 miles southeast of
Houston. Three men worked over a two-month period during the summer on sur-
veying, geological mapping, making a magnetometer survey, and performing geo-
chemical sampling. A TD-18A bulldozer with a ripper was used to dig 18 trenches
with a total length of 3,000 feet. The property can be reached by gravel road but

was not visited.

Lead-Zinec-Silver-Gold
(54° 126° S.W.) Company office, 711, 543 Granville
‘Rod, Dot, G.S., Street, Vancouver 2. J. V. San Severino, president; G. R.
L.H.T Hilchey, engineer in charge. This venture was a joint under-
taking by Triform Mining I.td. and its associate company,
Coast Explorations Ltd. This property, which has had a long history, was suc-
cessively known under the following names: Bob Creek Porphyry Dyke, Horseshoe,
Gold Brick, and Houston Gold Mines. The property is located at the mouth of
Bob Creek, a tributary of Buck River, about 8 miles south of Houston, from which

®* By W. G. Clarke.
1 By H. Bapty.
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there is a road to the property. It consists of 57 mineral claims named the Rod,
Dot, G.S., and L.H. groups and two placer leaseholds, held under an agreement
with G. W. Smith, of Houston, who has been associated with the property for over
30 years. The bedrock in the vicinity of the showings is an intensely altered volcanic
rock, mainly tuffaceous, containing fracture fillings and disseminations of pyrite,
sphalerite, galena, and arsenopyrite with gold and silver values. Four men were
employed from March 5th to around June 15th. One hundred and sixty-nine soil
samples were taken for geochemical testing, and 4,500 yards of stripping and
trenching was done, as well as surface and underground sampling. After the results
of the exploration were studied, the option was dropped. The property was not
visited. (See Annual Report, 1933, pp. 98-99.)

Lead-Z.inc-Silver
(54° 127° 5.E.) Company office, Britannia Beach; Van-
Code (Julian Min- couver office, 122, 744 West Hastings Street. The 20 Code
ing Co. Ltd.)*  recorded claims are on Fenton Creek, 20 miles southwest of
‘ Houston. For a two-month period during the summer five
men under R. 8. Adamson, chief geologist, did geochemical sampling over an area
7,500 by 4,500 feet. An access road was built by a bulldozer tractor, and the
property can be reached with. a four-wheel- dr1ve vehicle, The property was not

v1s1ted

Silver—Lead—Zinc ‘
~ (54" 126° 8.W.) After a long period of inactivity, explo-
Silver Queen ration, both surface and underground, has begun at the old
{Madina Explora- Silver Queen mine, now under control of Nadina Explorations
tions Limited)¥ Limited, of Vancouver. The company holds 17 Crown-
granted mineral claims and fractions centred on Wrinch
Creek and 33 located mineral claims in the Big Moose, Owl, Nadina, and Angus
groups. The property is on the east side of Owen Lake, between elevations of
2,500 and 3,500 feet, and access is by good gravel road 27 miles south of Highway

16 at a point 2 miles west of Houston.

The original mineral discovery was made in the Wrinch Creek canyon in
1912, and the Silver Queen claims were located on it.- The Chisholm group was
located shortly afterwards and successively relocated as the McLean and later the
Midnight groups. Claims covering these early mineral discoveries have subsequently
been Crown granted and are part of the 17 Crown grants held by the company under
option from Canadian Exploration Limited.

During the 1920’s exploration work was largely done on the mmeral showings
in the Wrinch Creek canyon. By 1924 three adits had been driven. The longest,
called No. 4, has a length of 223 feet and follows the Wrinch vein eastward. Down-
stream 100 feet and on the west side of Wrinch Creek, No. 3 Drift west was driven
about 160 feet northwestward, partly on mineralization and partly along a strong
fault, while downstream 100 feet and on the east side the third adit, No. 3 Drift east,
was driven 55 feet eastward without encountering vein material, being on the hang—
ingwall side of the vein projection.

Late in 1928 Owen Lake Mining and Development Co. acquired the property
and in 1929 began extensive underground work to explore the Wrinch veins and the

* By H. Bapty.
1 By Stuart S. Holland.
[



&2 MINES AND PETROLEUM RESQURCES REPORT, 1965

nearby Diamond Belle veins at depth. A crosscut adit, the Earl adit at 2,710 feet
elevation, was driven 2,200 feet on a bearing of north 60 degrees east then 800 feet
on a bearing of north 4 degrees east. During the driving of the crosscut, 11 veins
were unexpectedly intersected in the first 1,500 feet of drive; nome of the veins
was known in outcrop, Some work done on these portal veins is described in the
Annual Report for 1929, page 173, and in Geological Survey of Canada, Summary
Report, 1929, Part A, pages 84-86. Work in the crosscut was discontinued in
February, 1930, when it was 3,000 feet long and when Noah A. Timmins relin-
quished his option on controlling interest in the Owen Lake company. No under-
ground exploration has been done since then.

In 1941 the Silver Queen group was acquired by Canadian Exploration Limited,
and the property was examined and mapped. At that time only 850 feet of the
Earl crosscut was accessible. In 1947 the adit was cleaned out so that all the
workings were accessible, and in 1949 a detailed report on the property was pre-
pared by H. L. Batten for Canadian Exploration Limited. No further work was
done, and the portal of the Earl adit caved, making it inaccessible until it was
reopened in 1964,

Work by Nadina Explorations Limited has been directed solely toward
exploration of the Wrinch veins. With a D-8 bulldozer, a road was built on uniform
grade up through Wrinch Creek canyon. This gives access to the old adits ‘and
at the same time exposes a very good cross-section of the rocks. The Wrinch veins,
three in number, were traced on surface by means of 3,500 lineal feet of bulldozed
trenches on both sides of the canyon. The adits in the Wrinch canyon were cleaned
out, the portals retimbered, and a start was made in laying track and air-line in the
Earl adit preparatory to drifting and raising in 1966 on the Wrinch veins, intersected
at distances of 2,655 and 2,770 feet from the portal.

Bedrock is exposed along Wrinch Creek, in random natural exposures to the
east and west, and in bulldozed trenches which trace the several veins. Details
of the geology were mapped adjacent to the veins on the surface, along Wrinch
Creek canyon, and in the inner part of the Earl adit (see Fig. 12), '

In the vicinity of the workings the oldest rocks are massive grey to buff coarse
fragmental volcanics, strongly altered with the introduction of a large amount of
carbonate and the almost complete obliteration of the feldspar and pyroxene
minerals. These rocks are intruded by massive dark-grey fine-grained porphyritic
diorite designated microdiorite in early mapping by the Geological Survey of Canada.
In Wrinch Creek canyon the microdiorite has a rather gently dipping foliation of the
plagioclase laths, This and the fact that the microdiorite-volcanic contact between
surface exposures and the Earl adit dips 45 to 50 deprees suggest that the intrusion
may be sill-like rather than stock-like in form.

The fragmental volcanics and, to a lesser degree, the microdiorite are intruded
by dykes and sills of brown weathering lavender to grey porphyritic and amygdular
felsite having a trachytic texture, This is the rock that was designated soda trachyte
in Geological Survey of Canada Summary Report, 1929, Part A, page 76. This
rock outcrops between the portals of No. 3 Drift east and No. 4 Drift, and constitutes
the sill that is exposed near the face of No. 3 Drift west and that outcrops in the
canyon 100 feet downstream to the southwest, where it is clearly visible on the east
wall of the canyon.

Several black fine-grained basalt dykes cut both the volcanics and the micro-
diorite. These dyke rocks are all very much alike. The matrix is fine grained and
trachytic textured, and contains a small amount of quartz as well as a small but
varying amount of plagioclase phenocrysts.
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The Wrinch veins occupy northwesterly striking fractures that cut the volcamcs,
the microdiorite, and the felsite porphyry and fine-grained basalt dykes. The veins
are mdependent of the enclosing rocks and of the several contacts. On the . other
hand, the veins are cut by northerly striking faults and in 1528 drift in the Earl
adit by a porphyritic felsite dyke.

~ Three veins outcrop within 600 feet in the canyon of Wrinch Creek. They
have been traced on surface to the east and west in bulldozed trenches. No. 1 vein
outcrops in the canyon at 2,900 feet elevation. :On the west wall the vein is in
microdiorite on the southwest side of a black fine-grained basalt dyke which the
vein crosses and then follows on its northeast side. The vein has an indicated
exposed length of 400 feet west of the canyon and at least 200 feet east of the canyon,
An old 7-foot adit on it was covered by recent road-building,

No. 2 vein is at 2,960 feet elevation, about 400 feet upstream from No. 1.
The vein fracture is in fragmental volcanics and crosses into microdiorite to the
west. The vein fracture cuts and offsets a porphyritic felsite sill and extends east-
ward about 250 feet before being intersected and offset by a northerly striking fault:
The vein segment west of the fault has a length of about 1, 000 feet and east of the
fault a length of about 400 feet.

" No. 3 vein is at 3,000 feet elevation and 250 feet upstream from No. 2. Itis
at the portal of No. 3 Drift west and is followed for about 180 feet in No. 4 adit.
The vein is intersected by ‘a northerly striking fault' which offsets the vein and
drags a segment out of alighment. West of the fault the vein has an indicated
length of 900 feet and east of the fault a length of 700 fect to the point where No. 3
and No. 2 veins appear to join. Two hundred and fifty feet east of this junction
there is-a vein segment 350 feet long. A vein having a maximum width of 14 feet
and thought to be the down-dip extension of the' No. 2 vein was crossed in the Earl
adit at footage 2,655. A second vein, thought to be the extension of the No. 3 vein,
was crossed at footage 2,750 in the Earl adit.

The veins comprise sulphides and -gangue replacing wallrock and deposited
in veins localized by northwesterly trending shear fractures. In addition to pyrite
the sulphide mineralization is of two general types: chalcopyrite-sphalerite and
sphalerite-galena with gradations between the two. Gangue minerals are rhodo-
chrosite, quartz, chalcedony, and barite. No. 1 and No. 2 veins are essentially of the
sphalerite- galena type, and No.3 is of the sphalerite-chalcopyrite type.

No. 1 vein comprises sphalerite, galena, pyrite, and chalcopyrite along the
side of a basalt dyke The average assay -of four samples taken by the company
from surface cuts in a length of 600 feet is: Width, 6.75 feet; gold, 0.02 ounce;
silver, 6.3 ounces; lead 1.6 per cent; zinc, 5.3 per cent; copper, 0.66 per cent.

No. 2 vein occupies a persistent “fracture that is mineralized largely with
sphalerite and galena over an indicated length of about 1,400 feet. The average
assay of 12 samples taken by the company from surface cuts along a length of
about 1,200 feet is: Width, 6.4 feet; gold, 0.02 ounce; silver, 2.8 ounces; lead,
4.3 per cent; zinc, 6.2 per ctent; copper, 0.1 per cent. The vein in the Earl ad1t
intersected at footage 2, 655 from the portal is believed to be vein No. 2. Its maxi-
mum width there is 14 feet. The average of nine samples taken by examining
engmeers is: Width, 9.4 feet; gold, 0.02 ounce; silver, 3.76 ounces; lead, 3.3 per
cent; zinc, 9.6 per cent; copper, 0.3 per cent,

No. 3 vein occupies another persistent fracture that converges with and joins
No. 2 to the east. Its mineralization is dominantly chalcopyrite-sphalerite with
some galena and pyrite, and because of ‘this the copper values are higher and the
lead values lower than in No. 2 and No. 1. The average of six samples taken by
the company from surface cuts in a length of about 750 feet of vein west of the
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fault is: Width, 4.8 feet; gold, 0.02-ounce; silver, 6.9 ounces; lead, 3.0 per cent;
zinc, 6.1 per cent; copper, 2.2 per cent. The average of four samples taken by
the company from surface cuts on a length of about 750 feet of vein east of the
fault is: Width, 5.5 feet; gold, 0.06 ounce; silver, 9.2 ounces; lead, 2.2 per cent;
zinc, 4.4 per cent; copper, 3.3 per cent.

“No. 3 vein is followed for 180 feet in No. 4 adit. There it strikes northwest and
dips 45 to 70 degrees northeast. It is crossed by two steep northerly striking faults
which displace the vein a few feet to the left and break it into three segments. The
vein has an average width of 4.15 feet and in one place is 9 feet wide. Channel
samples cut at 10-foot intervals in 1941 for Canadian Exploration Limited averaged:
Vein length sampled, 190 fect; average width, 4.15 feet; gold, 0.085 ounce; silver,
12.15 ounces; copper 2.6 per cent. - These samples were not assayed for lead and
zinc., :

A 300-foot segment of vein lies 250 feet southeast of the junction of veins
Nos. 2 and 3. Tt strikes northwest and dips 60 to 80 degrees northeast. The vein
mineralization is largely sphalerite and galena. Its low chalcopyrite content suggests
that the vein is more closely related to No. 2 vein than to No. 3. The average assay
of five samples taken by the company from surface cuts along a vein length of 300
feet is:” Width, 4.8 feet; gold, 0.06 ounce; silver, 5.9 ounces; lead, 4.3 per cent;
zinc 7.7 per cent; . copper, 0.14._per cent,

A mercury halo is associated with the vein mineralization. It was detected
by A. Sutherland Brown, who ran a profile on the east side of Wrinch Creek from
Owen Lake northeastward for about 2 miles. The distinctly higher than background
content of mercury in soils adjacent to the veins is shown on Figure 20, page 109.

[References: Minister of Mines, B.C., Ann. Repts., 1916, p. 160; 1923,
pp. 114-116; 1924, pp. 99-100; 1928, pp. 170-171; 1929, pp. 171-175;
Geol. Surv., Canada, Sum. Rept., 1929, Pt. A, pp. 81-89.] ’

MORICE LAKE
Molybdenum

- (54° 127° S.E.) This property is on the ridge between
Lucky Ship (Amax Morice Lake and the Nanika River near its mouth. It is
Exploration, Inc.)* about 50 miles from Houston and may be reached by a
branch of the Morice Lake road. The original showings were
located by Mathew Sam and Bartley McCrae, of Topley. These claims were op-
tioned by Plateau Metals Limited (Christopher Riley, president), who in turn op-
tioned them to Amax Exploration, Inc. (then Southwest Potash Corporation). The
claims were all relocated in 1965 on a regular grid by Amax and now number 81.
Other work carried out in 1965 included additional detailed geochemical surveys,
induced polarization and magnetometer surveys, and 16,885 feet of diamond drilling
by BQ wire-line drills. Amax had a crew of 16 men and the drill contractors 14
men on the property under the supervision of T. J. R. Godfrey, geologist.

The Lucky Ship prospect is in and about a small rhyolite porphyry plug meas-
uring about 2,000 by 3,000 feet that cuts the Hazelton Group, but may have been
one of the volcanic sources of the upper part of this group. Exposure in the vicinity
of the showings is fairly good. The Hazelton here includes a diverse assemblage
of intermediate to acid volcanie, pyroclastic, and sedimentary rocks, mostly of vol-
canic aspect. In the immediate vicinity of the plug the group is composed of vol-
canic pyroclastic breccias and intercalated greywackes and argillites. Some of the
pyroclastic rocks contain a significant proportion of rock fragments identical with or

® By A. Sutherland Brown.
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similar to those of the plug. The present structural attitudes of the Hazelton rocks
on the whole ridge are fairly uniform, striking north to north 20 degrees east and
dipping mostly 30 to 45 degrees east.

The rhyolité porphyry plug is not a s1mp1e structuré but is formed of at least
four distinguishable phases which include two separate porphyries and two breccias
(see Fig. 13). The porphyry (P;) that forms the majority of the plug is a white
aphanitic rock when fresh, with sparse phenocrysts of bi-pyramidal quartz and chalky
feldspars. The other (Po) when unaltered is a light-grey porphyry of abundant
feldspar, quartz, and biotite phenocrysts in an inconspicuous aphanitic matrix. One
breccia (B, ) is composed largely of Py porphyry but includes a considerable
amount of exotic fragments, and in it§ extreme development shows a marked pre-
ferred orientation of fragments. The other (B ) is a homogeneous breceia of frag-
ments of P; of greatly varying size. These four phases do not necessarily represent
separate and unigue intrusions or episodes, and age relationships are aot known
with certainty and may differ from place to place. P, definitely cuts B; as dykes
and as whole masses west of the lake and appears to form a partial ring dyke in the
breccia plug south of the lake. There is, however, no assurance that all P, is of
the same age. P, appears to be a late phase cutting Py, largely because of the rela-
tion of the veining and silicified and pyritized zones to it. Assuming P is of one
age only, then the simplest case of time sequence is: B, the oldest, P1 next, B,
closely similar, and P, youngest.

The exploration drilling has shown several features not clearly revealed on the
surface. Firstly, the P, porphyry is surrounded by a thin sheath of homfels-even
where it is esséntially in contact with P; porphyry. Secondly, holes 65-5 and 65-13,
drilled near the centre of the stock, penetratcd much more B, breccia than is evi-
dent on the surface in the adjacent area. Hole 65-13 ended in 50 feet of hornfels
in what should be the centre of the plug. Thirdly, a number of dykes were cored
that are not evident in the vicinity of the plug. These include pyroxene porphyry,
probably an andesite, that is chloritized, epidotized, and cut by quartz-pyrite vein-
lets, and post-ore fine-felted mid-grey andesite.

Petrology

The rhyolite porphyries have the following approximate composition based on
the study of 10 P, and 6 P, specimens:—

'Phenocrysts—- 3! Ps
Quartz ~__ 5.5 8.3
Plagioclase 3.0 . 12.0
Potash feldspar 2.8 1.3
Mica : . 03 2.0

Matrix 88.4 76.1

P, is composed of phenocrysts of very slightly resorbed quartz bi-pyramids,
two feldspars in sub-equal amounts, and minor phlogopite mica in a matrix of very
fine sugary textured quartz and feldspar. The plagioclase is albite-oligoclase and
the potash feldspar is orthoclase. The matrix in many cases contains schlieren of
fine mosaic quartz that give a foliation to the rock. P, contains more phenocrysts
than P, in differing proportions; plagioclase is normally more abundant than quartz,
and the potash feldspar is subordinate. The mica is more abundant than in P; and
is biotite in contrast to phlogopite. The plagioclase is highly zoned over the oligo-
clase interval Any,-a9. The potash feldspar is orthoclase.. Glomeratic zoned pla-
gioclase phenocrysts are common. The matrix is a very fine sugary quartz feldspar
mixture, similar to P,.
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The breccia By is essentially the same petrologically as P,, except that the
matrix may be finer grained than that of the contained fragments. By is quite
variable in the proportion of rhyolite porphyry to exotic fragments and in the tex-
ture of the matrix. In addition to rhyolite porphyry fragments similar to P,, there
are trachytic feldspathic rocks and some greywacke, siltstone, and argillite, The
matrix between the rock fragments is composed of broken phenocrysts of quartz
and feldspar in a finely comminuted dark-brown or green aggregate that includes
incipient new mica and may include very fine chlorite and carbonate. A relatively
common feature of these breccias is the presence of quartz veinlets that cut the
matrix and fragments but are distupted into segments. In foliated specimens the
rock fragments have a marked preferred orientation and the matrix a swirly, fluidal
texture that includes shard-like masses of quartz that have a fine mosaic crystal tex-
ture. Specimens from an outcrop northwest of the lake include much new skeletal
ilmenite, and these have quite a marked magnetic susceptibility. Some of the breccia
fragments can be very large, as, for example, the mass of homfelsic greywacke that
is large enough to map separately in the small breccia area southeast of the lake.
In general, metamorphism of these B; breccias is slight in comparison with the
hornfels but may include growth of new chlorlte and more rarely epldote or clino-
Zoisite.

The hornfels of the wallrocks include argillite to lapilli tuffs that in most cases
have a new growth of biotite and actinolite throughout matrix and fragments and
may also have new clinozoisite. The fragments of the tuffs include a large propor-
tion of trachytic textured intermediate volcanic rocks and many that are similar to
the rhyolites' of the plug. Distinguishing the pyroclastic rocks from the breccias of
the plug would be difficult were it not for the differing textures and metamorphism.

Alteration other than the metamorphism already described includes silicifica-
tion, carbonatization, pyritization, talcose alteration, and potash metasomatism,
The silicification is the most intense alteration and can be so intense that the origin
of a rock is completely obscured. Silicification is most abundant in an annular zone
around the periphery of the P; plug. It affects the P, rock most, the P; somewhat
less, and the hornfels least. Tt is intimately connected with a stockwork of fractures
and veins, The intensity of silicification and abundance of minor quartz veinlets
decrease outward.  Larger quartz veins continue-outward beyond the zone of intense
silicification but are also contained in an annular zone. The quartz veinlets have. a
characteristic fine mosaic grain, and many of them are clearly replacement veinlefs
cutting across phenocrysts with no dilation. Others are just as clearly dilation vein-
lets; however, in most cases criteria to distingnish the one from the other are lacking.
In intensely silicified areas the quartz phenocrysts are recrystallized to fine mosaics,
and the feldspars are clarified by recrystallization and minor replacement by quartz.
The quartz veins contain a small percentage of potash feldspar and may contain
carbonate, pyrite, or molybdenite. The latter occurs in very fine hexagonal plates,
most commonly concentrated along reopened fractures in the quartz veins, but also
disseminated to some degree throughout the vein. -

Other alterations are less intense but widely distributed. Pyrite occurs pre-
dominantly in an irregular annular hale peripheral to the silicification just described
through Py, Bo, and hornfels. It is rarely very intense, but concentrations may
approach 2 or 3 per cent in some hornfels. Potash metasomatism particularly affects
some By breccia, giving them pinkish casts throughout, but it is widely distributed
in less pronunent form. .The talcose alteration is quite restricted and is associated
with minor shearing. Carbonatization is widely distributed but rarely intense. - In
many locahtles it is associated with potash metasomatism. . Ry
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Mineralization

The mineralization consists almost entirely of molybdenite, but minor chalco-
pyrite and galena-sphalerite occurs in separate localities. Molybdenite is concen-
trated in the vein zone shown on Figure 13. In general, concentration is highest in
a zone immediately peripheral to the contact of P, and grades downward in both
directions. Other areas of molybdenum mineralization occur, but none appear to
be as important. Two drill-holes in the central part of the plug intersect scattered
molybdenum mineralization which from 1,050 to 1,150 feet in the vertical hole
(13) was of fair grade.

-Plateau Metals Limited, in a report to the stockholders, stated that explora-
tion to date has indicated 15 000 000 tons of about 0.17 per cent MoS; in the main
annular vein zone.

A mercury halo is assomated w1th the ore zone and with the whole plug. This
is shown in a profile (see Fig. 19, facing p. 109) which is taken from the Nanika
River bridge to a cut line (8W) 400 feet east of the lake and down this across the
vein zone to the river flat. (See Annual Reports, 1957, p. 12; 1962, p. 28.)

L TAHTSA LAKE
Copper-Molybdenum o , ‘

IR ' (53°-127° N.W.) Company office, 1030 West Georgia
~Berg (Kennco Street, Vancouver 5. - The group of 68 mineral claims is

Explorations, owned by Kennco Explorations, (Western). Limited. The
(Western) = property is near Nanika Lake, 6 miles south of the southwest
Limited)*' end of Kidprice Lake, and may be reached by road and jeep

' track from Houston, a distance of 100 miles. Geological,
geochemlcal and geophysical surveys were made. Some 15,000 feet of trenching
was done and 17 miles of road constructed. There was 4,055 feet of diamond
drilling in six holes. Three company and five contractor employees worked for
four months under the direction of C. S. Ney, project engineer. The property was
not visited. :

(53° 127° N E.) Company office, 1030 West Georgia

Whit (Kennco . Street, Vancouver 5. This group of 61 claims, owned by

Explorations, the company, is on the south side of Sibola Mountain, 2%%

(Western) miles north of Sweeney Lake. It is 70 miles by road from

Limited)* Houston. Geological and geochemical surveys were made

and 9,300 feet of trenches and four test-pits were dug. An

access road 6 miles long was built. There was 2,068 feet of diamond drilling done

in 11 holes. Four company and five contractor employees worked for three months

under the direction of R. W. Stevenson, senior geologist. The property was not

visited. : ,
- WHITESAIL LAKE

Molybdenum

- (539127° S.W.) Head office, 55 Yonge Street, Toronto 1,

Jumbo (Phelps - Ont. British Columbia office, 404, 1112 West Pender Street,

Dodge Corpora- Vancouver 1. G. A. Whiton, geologist in charge of work on

tion of Canada, the property. The 93 Jumbo recorded claims lie at about

Limited)t 1,000 feet elevation between the Gamsby and Tsaytis Rivers,

11 miles south of Seel Lake. During a 3% -month period

¢ By W. G. Clarke.
T By H. Bapty.
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nine men did geological mapping, drilled and: blasted two trenches for a length of
201 feet and diamond drilled five AX/WL holes a total length of 2,347 feet. Trans-
portation was by road to Tchesinkut Lake and thence by float-plane and hehcopter
90 miles westward to the cla1ms The property was not visited.

L . EUTSUK LAKE
Molybdenum - ;
, ‘ (53° 127° S.E.) . Vancouver office, 404, 1112 West Pender
CAFB (Phelps  Street. This group of 154 mineral claims is owned by the
Dodge Corpora- company. The location is on Red Bird Mountain 8 miles
tion of Canada, miles west of Pondosy Bay on Eutsuk Lake. Access is by
Limited)* float-plane and helicopter from Burns Lake, 80 miles distant.
The claims have been surveyed. A cabin was built on the
property. There was 19,290 feet of diamond drilling done in 24 holes. Five com-
pany and 12 contractor employees worked for four months under the direction of
A. J. Schmidt, geological éngineer. The property was not visited.

Copper
(53° 126° S.W.) Vancouver office, 1030 West Georgia
Pondosy (Kennco Street. J. A. Gower, district exploration manager; P. T.
Explorations, Black, supervisor of work on the property, The Pondosy
(Western) group of 70 recorded mineral claims is situated. just east of
LimitedH‘ Rivers Peak and south- of Eutsuk Lake.  The property is
107 air miles south from Smithers. Six men spent one week
on the property doing reconnaissance work. Malachite, chalcocite, and pyrite
were found disseminated in a porphyry complex rock The property was not

visited.

Copper-Silver . '
' (53° 126° S.W.) . Company office, 574 Yates:Street, Vic-
AT (Meteor Min- toria. T. E. Kirk, president. This company holds 34 mineral
ing Co. Ltd.}+  claims including the AT group on the eastern part of Tesla
Mountain south of Tesla Lake at elevations between 3,100
and 6,100 feet. The property includes ground held recently by either J. L. Powney
or J. C. Kay and before that by G. A. Young, and the principal showings are
described by Douglas Lay (in the Annual Report for 1926) under the names of the
Chalcopyrite and Tetrahedrite claims. Work by the company in 1964 included
prospecting, trail-cutting, and hand-trenching, and'in 1965 it included a self poten-
tial survey by G. A. MacDonald and detailed soil- samphng by A. C. Carr, both in
an area measuring 2,000 by 800 feet which adjoins the main showing. Each sum-
mer a small crew camped at about 5,000 feet elevation and maintained a trail 2 miles
long to the camp from Tesla Lake, where supplies were landed by float-plane.

The main showing is on the AT No. 1 claim at about 5,500 feet elevation and
is on the west-facing slope of a ridge underlain by andcsmc volcanic rocks and
dykes. - The showing consists of five parallel trenches and pits spaced in a north-
northeasterly direction more or less at a single elevation, all exposing chalcopyrite
mineralization throughout. The strongest mineralization is associated with a highly
siliceous zone which has a ba.ndmg ditected north 30 degrees east and dipping east
at about 45 degrees. This zone is: poorly exposed at the western end of a 50-foot-

¢ By W. G. Clarke.

t By H. Bapty.
1 By J. M. Carr.
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long trench and better exposed in a short central trench 25 feet to the north and in
another short trench 30 feet farther north. In the latter trench the zone has .an
exposed true width of 4 feet and contains an estimated 8 to 10 per cent copper
(as chalcopyrite) which fills fractures. Low-grade chalcopyrite mineralization in
fractured and silicified volcanic rock occupies the remainder of the long trench and
the end trenches, except where post-mineral dykes of vesicular andesite occur.
Similar low-grade mineralization has been partly explored by rock cuts which lie
at lower elevations about 200 feet northwest of the long trench. This showing and
the main one both adjoin the east wall of a northwesterly fault which is inferred from
air photographs.

A third showing is 500 feet to the west of the main one and lies beyond the
fault. It consists of a buff-coloured siliceous vein with barite and sulphides which
strikes north 40 degrees east, dips to the southeast at between 40 and 55 degrees,
and is exposed continuously for a length of about 150 feet. Throughout this distance
the vein is split into two parts by a parallel later dyke of unmineralized andesite,
which is 10 feet wide. The part of the vein lying southeast of the dyke is as much
as 5 feet wide, and the part lying northwest of the dyke is mostly 1 foot wide but is
missing altogether for a distance of 20 feet, due partly to its displacement by a
cross-fault and partly to a local increase in the width of the dyke. At the southwest
limit of the exposure the dyke turns sharply due west and the vein terminates.
A small pit made in the south wallrock of the dyke at this point is reported to have
provided samples which assayed very high in silver. The only sign of mineralization
remaining in the pit is malachite, which occurs in a dark altered volcanic rock.
Galena, pyrite, and rarely tetrahedrite occur as splashes and sprinklings in the
quartz-barite vein throughout the 150-foot length. A grab sample of broken rock
from the 4-foot-wide part of the vein lying southeast of the dyke at a point about
100 feet from the pit assayed: Gold, nil; silver, trace; copper, trace; lead, 1.36
per cent. A 2-foot-wide northeasterly extension of the vein which outcrops 50 feet
beyond the continuous exposure is apparently unmineralized and the andesite dyke
is not present.

In the headwall of a cirque about one-half mile southeast of the described
showings a vein with tetrahedrite is intermittently exposed for a distance of 120
feet on a 40-degree slope, the direction of its trace being north 80 degrees west.
It strikes north 80 degrees east and dips southward at about 35 degrees and has a
maximum exposed thickness of 6 inches. The vein is enclosed by a foliated shear
zone which is 4 feet wide and has the same attitude. The surrounding volcanic
rocks are jointed and sheared in several directions and are locally altered to jasper
and mineralized with disseminated chalcopyrite. The vein is siliceous, crudely
banded, and contains tetrahedrite mainly in a central layer which is mostly less
than one-half inch wide. Its surface is stained conspicuously by azurite. - Samples
of the vein are reported to have assayed very high in silver. Similar narrower veins
containing tetrahedrite occur in the same area, partly in shear zones following other
directions.

o DEAN CHANNEL B

Molybdenum 5 ' ‘

~ (52° 126° N.W.) British Columbia office, 404, 1112 West

Russ (Phelps Dodge Pender Street, Vancouver 1. J. Mackie, geologist in charge

Corporation of Can- of work on the property. The Russ group of 64 recorded
ada, Limited)* claims is east of Dean Channel, between 5,000 and 5,500 feet

elevation, 25 miles north of Bella Coola. For one month

* By H. Bapty.
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two men did geological mapping and dug five test-pits with a total depth of 85 feet.
Molybdenite, chalcopyrite, pyrite, and magnetite were found associated with quartz
veins in quartz diorite. Transportation to the property was by boat and helicopter.
The property was not visited.

BURKE CHANNEL
Copper-Zine ‘

(52°127° S.W.) Company office, 320, 355 Burrard Street,
Treasure Island  Vancouver. D. H. James, exploration manager. This is
(Bralorne Pioneer a group of four recorded claims on the west side of Kwatna
Mines Limited)* Inlet 25 miles south of Ocean Falls. Four men spent two
months on the property doing geological mapping. Trans-

portation was by launch and air. The property was not visited.

TOPLEY
Silver-Lead-Zinc
(54° 126° N.E.) Company office, 808, 602 West Hastings
Silver Cup (Hudson Street, Vancouver 2.  H. B. Gilleland, manager. The prop-
Bay Mountain  erty of 26 claims is 3 miles from Topley on the Topley Land-
Silver Mines Ltd.)t ing road. Hudson Bay Mountain Silver Mines Ltd. took an
option in October; this was terminated in December. The
mineralization is in quartz veins in andesite. Work was concentrated on the Silver
Cup claim and consisted of stripping 8,000 square feet of bedrock and drilling and
blasting seven trenches of a total length of 80 feet. In addition, there was 440
feet of diamond drilling done in four holes and 72 feet of Packsack diamond drilling
done in six holes. Four men worked for two months under the supervision of the
manager. The property was not visited.

BABINE LAKE
NORTHERN BABINE LAKE AREAE

This report deals with an area of northern Babine Lake bounded by latitudes
54 degrees 50 minutes and 55 degrees 05 minutes and includes Newman Peninsula,
McDonald Island, and several large islands to the south.

The area includes two important copper deposits; the McDonald Island prop-
erty of Granisle Copper Limited, currently preparing for production, and the New-
man property of Noranda Exploration Company, Limited, situated on Newman
Peninsula at 55 degrees latitude. Original prospecting on both properties was begun
prior to 1913. More recent work has been in progress on McDonald Island since
1955, and on Newman Peninsula since 1962. '

Topley Landing, with several resorts and a government wharf and camp-site,
is the only population centre near the area. Access to Topley and Highway 16,
27 miles to the south, is by a good gravel road. The northern part of the area can
be reached by a 45-mile road connecting Smithers with Smithers Landing on the
northwest arm of Babine Lake. Travel within the area is afforded most easily by
boat. A forest fire access road extends northeastward from Hawthorn Bay.on the
east shore of Babine Lake to Tochcha and Natowite Lakes and is suitable for four-
wheel-drive vehicles. Access roads to the Granisle property include a 7-mile road

* By H. Bapty. ] :

+ By W. G. Clarke. S ’ o e
I By N. C. Carter. . :
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from Topley Landing up the west shore of Babme Lake and roads on Sterrett and
McDonald Islands.

The area is a part of the Nechako Plateau and is characterized by fairly gentle
slopes rising from lake-level at 2,332 feet to elevations between 3,000 and 4,000
feet. The highest point in the vicinity is Old Fort Mountain, directly north of the
map-area, which rises to 5,147 feet. Cold winters and warm summers with moder-
ate amounts of precipitation are typical of the northern interior region. Extensive
forest-cover is present over much of the area, with dense underbrush and windfall
in logged and burned areas. Glacial deposits, including clay and gravel, obscure
much of the bedrock, and good exposures are confined to the lake-shore, creek
valleys, and ridges.

Much of the area is underlain by bedded fragmental volcanic rocks of probable
Middle Jurassic age which overlie clastic sedimentary rocks more or less conform-
ably in the northern part of the area. These rocks, classified tentatively as part of
the Hazelton Group, are intruded by dykes, small stocks, and sheet-like masses of
biotite-feldspar porphyry of dacite composition, and dykes, sills, and plugs of quartz
latite and dacite porphyry. Greywackes, siltstones, and pebble conglomerates,
probably representing a part of the Sustut group of Upper Cretaceous age, overlie
the preceding rocks unconformably. Other younger, possibly Tertiary, rocks in-
clude purple amygdaloidal and tuffaceous basalts.

Rocks older than those of the Hazelton Group are found to the south of the
map-area and consist of Topley granitic rocks and three small areas of sedimentary
and volcanic rocks. Inclusions of dark-green contorted andesites were noted in
the granitic rocks in Tachek Creek south of Topley Landing, and amphibolites are
in contact with granitic rocks in the vicinity of Wilkinson Bay on the west shore-of
Babine Lake. At the outlet of Fulton Lake, west of Topley Landing, tightly folded
grey to white-banded limestones and black argillites with some andesite sills are
intruded by porphyritic quartz monzonites.

The Topley intrusions consist mainly of quartz monzonite and commonly con-
tain -euhedral phenocrysts of pink potash feldspar as much as 1%% inches long.
These porphyritic quartz monzonites are cut by numerous north-northeasterly strik-
ing dykes of rhyolite and quartz latite porphyry which are 25 feet wide. The most
common type is a light-brown to pink intensely fractured rock with 2-millimetre
phenocrysts of potash feldspar and plagloclase in a very fine-grained dense matrix
of quartz and feldspar.

Andesite breccias containing angular fragments of Topley intrusive rocks were
noted near Wilkinson Bay and may be part of the Tachek Group (Armstrong, 1949,
p. 64).

Interbedded siltstones, argillites, greywackes, arkoses, and pebble conglomer-
ates of the Hazelton Group make up a predominantly sedimentary sequence in the
northwestern part of Newman Peninsula. Sedimentary rocks of similar type were
noted north of Hawthorn Bay and near Old Fort village.

Overlying the sedimentary rocks are intermediate to basic water-lain tuffs and
breccias which underlie much of Newman Peninsula and the adjacent shores and
islands of the northern part of Babine Lake. The most common rock types are
green to purple andesite tuffs, breccias, and agglomerates which are locally well
stratified, with beds 1 to 4 feet thick. Fragments are sharply angular to sub-
rounded and locally show some indication of having been reworked. The fragments
are mainly of andesitic composition, with some dacite, basalt, and scoriaceous types.
A horizon characterized by an abundance of chert fragments passes through the
east side of McDonald Island, the west shore of Hagan Arm, and the northernmost



92 MINES AND PETROLEUM RESOURCES REPORT, 1965

part of Newman Peninsula near the head of Hagan Arm, Hematitic andesite tuffs
and breccias are common on the cast side of Sterrett Island and in several other
localitics. Interbedded with the fragmental types are light-grey to green volcanic
sandstones which are well exposed on the west side of Sterrett Island and the islands
to the south. The volcanic sandstones are well stratified with 1-inch to 1-foet thick
beds. A limy horizon within this unit at the southwest end of Sterrett Island con-
tains well-preserved pelecypod fossils.

Massive and amygdaloidal andesites and basalts, showing little indication of
stratification, occur locally within the volcanic sequence and are best exposed in
the southwest part of McDonald Island.

Rhyolite, dacite, and felsite tuffs and breccias are found in the southern part
of Newman Peninsula and to a lesser extent on McDonald Island. They contain
4- 1o 32-millimetre fragments of quartz, rhyolite, and dark chert in a light-grey to
pink locally porphyritic matrix. These rocks contain varying amounts of dissemin-
ated pyrite and often weather to a white colour with some iron staining, The acid
fragmental rocks are crudely stratified, and some ﬂow banding was noted in some
localities.

The intrusive rocks of the area are of several varieties and ages. Biotite-
feldspar porphyries and hornblende-biotite feldspar porphyries, with which the
copper deposits are associated, occur as dykes, sills, and stock-like bodies cutting
the sedimentary and volcanic sequence. These intrusive rocks, which may be a
stage of the Omineca Intrusions, form local topographic highs, including the ridges
on McDonald Island and the southern part of Newman Peninsula. Dykes of biotite-
feldspar porphyry, such as those on McDonald Island and northern Newman Penin-
sula, trend northeastward and are leucocratic, fairly fresh types characterized by
crowded euhedral 2-millimetre phenacrysts of zoned plagioclase and brown biotite.
On Newman Peninsula, roughly flat-lying sheet-like bodies of hornblende-biotite-
feldspar porphyry cover the volcanic rocks and are irregular in outline. The por-
phyries have a light- to medium-green andesitic matrix with 2-millimetre pheno-
crysts of plagioclase, biotite, and laths of hornblende which locally impart a primary
foliation. Well-developed columnar jointing was noted in one locality on the south-
west shore of Newman Peninsula. A stock-like body of feldspar porphyry, with
which the Newman copper deposit is associated, is distinguished by a lack of mafic
minerals and a high degree of sericite and clay mineral alteration,

Other intrusive rocks include quartz latite and dacite porphyries which cut
the Hazelton sedimentary and volcanic sequence as stocks, dykes, and sills. Age
relationships of these rocks with respect to the biotite-feldspar porphyry intrusions
or to flat-lying Sustut-type sedimentary rocks are not completely known. A stock
of quartz-latite porphyry in the central part of Newman Peninsula appears to limit
the extent of a sill of hornblende-biotite-feldspar porphyry, but no contacts were
seen. Quartz latite porphyries contain scattered 2-millimetre quartz, potash feld-
spar, and plagioclase phenocrysts in a light-brown to pink fine-grained siliceous
matrix in contrast to the dacite porphyries, which are distinguished by the presence
of closely spaced 2-millimetre phenocrysts. of plagioclase in a light greenish-grey
matrix. Both types are commonly intensely fractured, and weather to.a white
colour with varying amounts of iron stain due to the presence of ﬁnely disseminated
pyrite.

-Fairly flat- lymg sedimentary rocks consisting- of greywacke sﬂtstone and
pebble. conglomerate, overlie Hazelton fragmental velcanic rocks unconformably
along the west shore of Babine Lake and the north side of Sterrett Island. * In
general, these rocks are similar to flat-lying interbedded conglomerates, sandstones,
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mudstones, and shales which occur in Tachek Creek south of Topley Landing and
are mapped as part of the Sustut Group of Upper Cretaceous age (Geol. Surv., Can.,
Map 671-A). Poorly sorted angular basal conglomerates, containing one-quarter
to 8-inch fragments of hornblende-biotite-feldspar porphyry in a light-grey sandy
matrix, were found to overlie hornblende-biotite-feldspar porphyries near the south
end of Newman Peninsula. The conglomerates contain carbonaceous material and
fossil plant remains and may be correlative with the Sustut rocks.

The age relationships of purple to green amygdaloidal and tuffaceous basalts,
which occur in three places in the map-area, are imperfectly known. The basalts
appear to overlie the Hazelton sedimentary and volcanic rocks.

Diorite dykes containing varying amounts of magnetite cut the fragmental
volcanie rocks in two localities on the shore of Babine Lake. Age relationships are
not known.

Sedimentary and volcanic rocks of the Hazelton Group have been folded into
a southerly plunging synclinal structure, the axis of which is sitnated near the
central part of Newman Peninsula. Some contortion and cross-folding is evident
along the western limb of the syncline; strikes along the castern limb are fairly
uniform to the north in the southern part of the area and swing to the northwest
near the head of Hagan Arm. Two parallel northwesterly trending fault zones
form prominent lineaments across the area and offset the Hazelton sedimentary and
volcanic rocks and some of the intrusive rocks. Sheared volcanic rocks were noted
along these lincaments. Northeasterly trending fault zones which preceded the
northwesterly ones probably were the zones of weakness into which the biotite-
feldspar porphyry dykes on McDonald Island and Newman Peninsula were intruded.
A dominant east-northeast joint set and a complementary north-northwest set are
present in all rocks of the area, with the exception of the younger flat-lying sedi-
mentary rocks.

Copper
(54° 126° N.E.) Head office, 1111 West Georgia Street,
Granisle Copper Vancouver 5. L. T. Postle, president; A. J. McDougall,
Limited® manager. The mine-site is situated 10 miles north of Topley
Landing on McDonald Island (also known as Copper Island),
the northernmost of a group of several islands at the entrance to Hagan Arm. The
property consists of 31 Crown-granted full and fractional mineral claims and 15
claims held by record. In addition, the company holds 44 recorded claims on
Sterrett Island and an adjoining island to the south. Access to the property during
1965 was by boat from Topley Landing. Supplies were freighted in by tug and

barge.

History—The earliest record of prospecting work on McDonald Island is
contained in the Annual Report for 1913, when the copper deposits in the central
part of the island and a small galena-sphalerite vein near the southwest end were
being investigated. Intermittent work up to 1927 consisted of the driving of several
adits and the sinking of two small shafts.. In 1929 the property was optioned to
The Consolidated Mining and Smelting Company of Canada, Limited, and eight
diamond-drill holes totalling 4,000 feet were completed. This work indicated the
presence of 8 million tons grading 0.01 ounce gold, 0.15 ounce silver, and 0.80 per
cent copper. The property lay dormant until 1946, when some drilling was done.
A biogeochemical survey of the island was carried out in 1951 by Kennco Explo-
rations, (Canada) Lumted :

® By N.'C. Carter and W. G. Clarke.
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Exploration work by The Granby Mining Company Limited was begun in
1955, In early 1957 the subsidiary company, Granisle Copper Limited, was formed.
By the end of 1962, 79 holes totalling 26,281 feet had been diamond drilled in the
zone of copper mineralization. Some packsack drilling was done in other areas on
the island, and topographic, geological, and geophysical surveys were carried out.
Bulk sampling for metallurgical testing involved the blasting-out of five large trenches
in 1964. Early in 1965 the company announced plans for production at a rate
of 5,000 tons per day and indicated a reserve of 22,700,000 tons grading 0.53 per
cent copper. Construction of the mill and crusher and of access roads was begun
in the summer of 1965, with initial production scheduled for late 1966,

Construction.—Most of the work in 1965 was concentrated on improving the
access route and on plant construction. The road to Topley Landing was extended
7 miles along the southwest shore of the lake to a point opposite Sterrett Island,
where a dock was constructed. The dock is hinged so it may be raised or lowered
to suit changing water levels. A timber deck, 38 feet by 28 feet 10 inches, is laid on
I-beams which are suspended from pile dolphins at the water face.

A “ bubbler * system is used to keep the 2-mile channel to Sterrett Island open
in the winter. The air-line is 10,895 feet long; half is constructed of 1Y%2-inch-
diameter galvanized pipe and half is 2%-inch polyethylene pipe. The line is sus-
pended between anchors and buoys at a maximum depth of 170 feet. Air holes are
one~thirty-second of an inch in diameter and are 25 to 30 feet apart. Air con-
sumption is 600 cubic feet per minute at a pressure of 110 pounds per square inch.
The system keeps a channel 100 feet wide open through the ice. Performance was
found to be satisfactory during a period of cold weather at the end of the year,
While it was designed to maintain an open channel, the * bubbler * system will melt
ice if freezing occurs owing to a failure of the air supply.

At the north end of the channel, on Sterrett Island, a dock has been built similar
to that on the southwest shore. A gravel road, 12,500 feet long, was made across
the island and has been connected to Copper Island by a causeway. A new road,
5,000 feet long, leads to the mine and plant.

An area of 40 to 50 acres has been cleared for the open pit. Overburden
stripping with tractor-drawn scrapers and bulldozers was in progress at the end
of the year.

Plant construction commenced in 1965. Three conventional wooden frame
buildings for an assay office, an office warchouse, and a dry were completed. A
timber-frame metal-clad maintenance building was finished. The structural steel
for the concentrator building was erected. Foundations were poured for the fine-
ore bins, as was the monolithic concrete for the crusher.

The townsite will be built near the dock on the southwest shore of Babine Lake.
Twenty acres were cleared during the year. Major equipment owned by the
company includes two tug boats; one 20- by 50-foot 50-ton-capacity steel barge;
one 26- by 70-foot 100-ton capacity steel barge; one 22-foot fibreglass motor-
launch; one 30-foot river boat with 28-horsepower outboard motor; one 600-
cubic-foot-per-minute-capacity compressor; two light trucks; one 2-ton truck; two
light plants, one 75 kva. and one 30 kva. .

The company has built a construction camp on Copper Island containing
eleven 16-man bunk-houses and a kitchen-diner complex. Granisle Copper Limited
had seven men on the project, all on staff. Eleven contractors employed up to
115 men,

Geology—McDonald Island is triangular in shape ‘and each side measures
roughly 1 mile. The main topographic feature of the island is a prominent north-
easterly trending ridge which rises abruptly with a talus slope near the south end
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of the island to an elevation of 300 feet above lake-level and slopes gently toward
the northeast side of the island. Much of the island is underlain by massive and
fragmental andesites and some felsites of the Hazelton Group. These have been
intruded by dykes of biotite-feldspar porphyry, the largest of which underlies the
prominent ridge, and a sill-like intrusion of dacite porphyry near the western side
of the island. The zone of copper mineralization is situated along part of the eastern
contact between the biotite-feldspar porphyry dyke and dioritic rocks of probable
metasomatic origin.

A covering of sandy clay and poorly sorted gravel obscures much of the bed-
rock on-the island. Good exposures are confined to the lake-shore, the ridge in the
eastern part, and areas of comstruction activity on the southwestern part of the
island. ' The following description of the geology is based on examination of all
known surface exposures on the island and a study of the drill core.

General Geology—Green to purple water-lain andesite tuffs and breccias are
confined largely to the western side of McDonald Island and to the north end of
Sterrett Island, where they are interbedded with massive types. The fragmental
rocks are locally well stratified, with 6- to 12-inch-thick beds, and many of the 2-
to 32-millimetre fragments of chert and andesite are sub-rounded, indicating some
reworking. Differential weathering and limonite stain are common features. On
the small point on the east side of McDonald Island, thinly bedded grey shaly sedi-
ments containing poorly preserved fossils are interbedded with the fragmental vol-
canics. The fragmental rocks have been partially recrystallized, adjacent to the dyke
contacts, with the most intense alteration confined to the ore zone, where they have
been converted to diorite breccias.

Predominantly massive and amygdaloidal andesites are found in the central
and western parts of the island. In the extreme western part these rocks are intensely
fractured and contain numerous carbonate stringers and disseminated pyrite. The
light-green chloritized andesites are amygdaloidal, containing 1-millimetre calcite
vesicles and spets of green chlorite. Pyrite is finely disseminated throughout these
types. A hornblende andesite near the south end of the island contains 2- to 4-milli-
metre hornblende laths which are arranged in subparallel fashion, accentuating the
trachytic textured groundmass. At the extreme north end of the island, an amygda-
loidal type contains elongate 15-millimetre vesicles of fibrous zeolite and pink cal-
cite that impart a crude lineation. The massive andesites generally lack any indi-
cation of stratification, except for some flow banding in the western part of the island.

- Associated with the massive andesites are fragmental felsites which are buff to
white in colour and contain abundant disseminated pyrite with resultant iron stain
on weathered surfaces. These rocks exhibit a high-degree of carbonate alteration,
and commonly contain 2- to 4-millimetre lithic fragments in a tuffaceous matrix of
quartz and plagioclase. The rocks are intensely fractured and sheared in the vicinity
of a galena-sphalerite vein on the southwest end of McDonald Island. -

Intrusive rocks cut the volcanic rocks in the form of dykes and sills, the most
important of which is the north-northeasterly trending dyke of biotite-feldspar por-
phyry with which the copper déposit is associated. The dyke, which is between 400
and 600 feet wide, is of dacite composition and is characterized by 1- to 2-millimetre
phenocrysts of plagioclase and bictite in a fine-grained matrix of quartz and feldspar.
Within the zone of copper mineralization the biotite-feldspar porphyry is leucocratic,
and the fine-grained quartz-rich matrix contains varying amounts of disseminated
magnetite. - Between 25 and 50 per cent of the rock is made up of 2-millimetre
phenocrysts of fairly fresh, normally zoned oligoclase-andesine and 1-millimetre
flakes and books of fresh brown biotite. The rock is well jointed-and is transected
by-numerous ¥- to ¥4 -inch quartz veinlets containing some carbonate and by irreg-
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ular veinlets rich in specularite and magnetite. ‘Malachite-coated joint surfaces are
common along the prominent talus slope on the south end of the mineralized zone.

Alicred varieties of the biotite-feldspar porphyry are found on the northern
and southern ends of the dyke. At the northern end of the dyke, both on the island
and on the small peninsula to the northeast, a buff biotite-feldspar porphyry is
marked by a more feldspathic and trachytic textured matrix containing occasional
I-millimetre quartz eyes. Plagioclase phenocrysts, more calcic than those in the
porphyry of the ore zone, exhibit varying degrees of kaolin and sericite alteration,
and the poikilitic, partially chloritized biotite is largely secondary after amphibole.
On the southern end of the dyke, kaolin alteration of feldspar is even more intense
and biotite has been largely leached out.

" Smaller dykes of biotite-feldspar porphyry were noted near the southwest end
of McDonald Island and on the northern end of Sterrett Island. These dykes are
roughly of the same composition as the main dyke, but in them phenocrysts are more
scattered and the rock is a uniform buff colour.

The dioritic rocks occurring along the eastern margin of the biotite-feldspar
potphyry dyke are believed to be the product of recrystallization and metasomatism
of massive and fragmental andesites to fine-grained quartz diorites and diorite brec-
cias respectively, The diorite breccias contain angular to rounded fragments of
chert and trachytic volcanic rocks ranging in size from 4 to 32 millimetres in a fine-
grained tuffaceous matrix of quartz, plagioclase, and 4-millimetre areas of very fine-
grained quartz and brown biotite. Another variety is characterized by a white felsic
matrix containing chert fragments and 4-millimetre clots of very fine-grained quartz
and chloritized biotite. Metallic minerals are disserinated throughout the diorite
breccias. ‘ '

The fine-grained quartz diorites are commonly porphyritic, with 1-millimetre
phenocrysts of zoned plagioclase set in a fine-grained quartz-feldspar-biotite matrix.
‘The fine-grained biotite, derived from amphibole, is poikilitic and imparts a foliation.
These rocks are probably transitional between more or less massive recrystallized
andesites and the biotite-feldspar porphyry dyke rocks. Both sharp and gradational
contacts exist between the quartz diorites and the biotite-feldspar porphyry, and they
are similar in composition, the quartz diorites being distinguished by smaller pheno-
crysts of slightly more calcic plagioclase and a greater percentage of mafic minerals.

Small bands or dykes of mediim to dark-grey intrusion breccia cut both the
biotite-feldspar porphyry and the dioritic rocks within the zone of copper minerali-
zation. Most of these bands are 1 to 6 inches wide; however, core lengths of up to
20 feet were intersected in some drill-holes. Where these bands of intrusion breccia
are closely spaced, they make up near-vertical northeast-trending zones which are
situated along the. contact between the biotite-feldspar porphyry dyke and the dioritic
rocks. The intrusion breccias contain rounded fragments of biotite-feldspar por-
phyry and some diorite in a fine- to medium-grained granulated matrix of strained
and . crackled quartz,- plagioclase feldspar chips, and abundant very fine-grained
brown biotite. Disseminated magnetite is a common accessory. The wider bands
of these breccias exhibit chilled contacts, and consequently they are regarded as
being intrusive in origin.

An intrusive body of dacite porphyry is partially exposed in the western part
of the island. Contact relationships are completely lacking, the only exposures being
uncovered it the crusher-site and along the main access road. Prominent sheeting,
striking north-northeastward and dipping moderately to the west, suggests that the
intrusion may be a north-northeasterly trending sill-like structure. The rock is light
grey-green in colour on fresh. surfaces and contains considerable very finely dissemi-
nated pyrite. The rock weathers to a near-uniform white colour with widespread
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iron staining. Euhedral 1-millimetre phenocrysts of zoned plagioclase constitute
half the rock, and are contained in a very fine-grained matrix of quartz and feldspar
and local concentrations of very fine chloritized hornblende and biotite. Carbonate
and sericite alteration of feldspars is widespread, as exemplified by chalky white
phenocrysts.  Small northeasterly trending dykes of a similar type were observed
cutting the andesites in two places along the southwest shore of McDonald Island,
Age relationships of the dacite porphyry with respect to the biotite-feldspar porphyry
dyke are not known. They are similar in composition and may be nearly conten-
poraneous.

Apparently younger rocks, probably post-dating the period of intrusive activity
and related mineralization, occur along the northern side of Sterrett Island and con-
sist of fairly flat-lying greywackes and red to purple basaltic tuffs and breccias.

Alteration and Structure—Metamorphic and metasomatic processes associated
with the intrusion of the biotite-feldspar porphyry dyke have converted massive and
fragmental andesites to granular dioritic types along part of the eastern side of the
dyke. Elsewhere along the dyke contacts, the voleanic rocks exhibit varying degrees
of crystallinity and silicification.

The biotite-feldspar porphyries and the dioritic rocks within the ore zone are
both affected only to a slight degree by argillic and sericitic alteration of feldspar,
although the same type of alteration is intense adjacent to small shear zones. Potash
feldspar metasomatism is present to a minor degree. It is represented by irregular
porphyroblasts of pink potash feldspar replacing plagioclase adjacent to some quartz
veinlets, Several 3-foot-wide Ienses exhibiting intense potash feldspar metasomatism
were noted in the biotite-feldspar porphyry at depth near the central part of the
oTe zone.

Propylitization of the massive and fragmental andesites is particularly extensive
near the southwest part of the island. The fragmental felsites exhibit widespread
carbonate alteration.

Contact relationships between the biotite-feldspar porphyry dyke and the
dioritic and volcanic rocks are well known in the area of the ore zone. The dyke
has nearly vertical contacts, and numerous offshoots, which have the same north-
portheast trend ag the main dyke, cut the dioritic rocks. In plan, the contact between
the dyke and the diorites and volcanic rocks is irregular, with numerous embay-
ments in the dyke contact, particularly within the ore zone, '

The biotite-feldspar porphyry is everywhere well jointed, with dominant vertical
east-northeast, north-northeast, west-northwest and flat-lying joint sets. Some
movement has occurred along some of the northeasterly trending joints, and numer-
ous gouge zones were noted in the drill core.

Small shear zones noted in other rocks include west-northwest shears in the
dacite porphyry sill and northeasterly trending shear zones in the felsites along the
southwest shore of McDonald Island. .

The andesite tuffs and breccias to the west of the dyke strike slightly west of
porth and have moderate westerly dips. Minor flow banding in the predominantly
massive andesites on the southeast part of the island indicates a north-northeast
trend with northwesterly dips.

The major structural features on and in the vicinity of McDonald Island are
two parallel northwesterly trending fault zones. The southwestern fault zone is
marked by a topographic break where it crosses the western part of McDonald
Tsland and the northeastern part of Sterrett Island, The dacite porphyry sill termin-
ates at this break, and the main biotite-feldspar porphyry dyke on the north point of
Sterrett Island appears to have been offset. Intense fracturing, propylitization, and
abundant disseminated pyrite were noted in the andesitic rocks along the trace of
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the fault on McDonald Island. Excavations for the mill-site exposed numerous
small northwesterly trending shear zones in this area. Strikes of the volcanic rocks
in the southwestern part of the island do not conform to the regional northerly trend,
suggesting some rotation or drag effects along this fault.

The existence of a fault zone extending along the channel separating McDonald
Island from the east shore of Babine Lake is deduced from the presence of sheared
and pyritized fragmental andesites on the most easterly point of the island and an
offsetting of the main biotite-feldspar porphyry dyke to its position on the peninsula
to the northeast.

Mineralization—The zone of copper mineralization is situated along part of
the southeastern contact of the biotite—feldspar porphyry dyke where it is in contact
with the dioritic rocks. The zone is oriented in a north-northeasterly direction and
consists of a near-circular southern half roughly 700 feet in diameter and a north-
ern extension measuring 800 by 300 feet. Available information indicates that
the zone roughly parallels the vertical dyke contact and that copper mineralization
extends to a depth of 950 feet.

In the biotite-feldspar porphyry, medium-grained chalcopyrite, bornite, and
pyrite with some quartz and carbonate coat all prominent joint surfaces but the flat-
lying ones. Chalcopyrite and bornite also occur in hair-line fractures in the middle
of closely spaced, randomly oriented ¥%- to Y4-inch quartz veinlets. Finely dis-
seminated bornite is also present to a degree in the biotite-feldspar porphyry.

Copper mineralization in the dioritic rocks is finer grained than that in the
biotite-feldspar porphyry, and consists of chalcopyrite and bornite as disseminations
in numerous quartz veinlets, hair-line fractures, and in the matrix. Some parts of
the diorite breccias contain Ys-inch blebs of chalcopyrite.

Bornite is most widespread in the southern part of the ore zone, where it occurs
to a depth of 250 feet. Malachite and azurite, coating fractures to a depth of
between 25 and 60 feet, is also most extensive in the southern part. Small amounts
of secondary chalcocite and minor molybdenite were noted in the southern part of
the ore zone, :

Magnetite and specularite, occurring in Y8-inch veinlets with some quartz, are
common throughout the ore zone, being most extensive in the northern end. These
veinlets are offset locally by copper-bearing quartz veinlets, but in general specular-
ite and magnetite are intimately associated with the copper mineralization.

The strike of the biotite-feldspar porphyry dyke, the presence of several off-
shoots from the main dyke, and irregularities in the contact outline of the dyke
within the ore zone suggest that the prominent regional pattern of northeast and
northwest fractures was well developed in this particular area prior to the intrusion
of the dyke. Intensified fracturing during the period of intrusive activity provided
channelways for quartz veining and related mineralization. Some later movement
along northwest fractures may have occurred in the central part of the ore zone
subsequent to the period of intrusion and mineralization and may account for the
distinctive shape of -the ore zone and the confinement of bornite mineralization to
the southern half of the zone.

A pyrite halo extends outward from the ore zone in the form of disseminations
and stringers of pyrite, which are present in ‘all rocks on McDonald Island with the
exception of those on the extreme north end of the island.. Disseminated pyrite was
noted in the rocks on the north shore of Sterrett Island, with the exceptlon of the
greywackes and purple basalt tuffs.

A quartz-carbonate breccia vein, containing fair amounts of sphalerite and
galena with minor amounts of pyrite and chalcopyrite, is exposed in a small adit
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near the southwest end of the island.  The vein follows a northeasterly trending
shear zone in fragmental felsites and is apparently limited in length.

[References: Minister of Mines, B.C., Ann. Repts., 1913, pp. 113-114; 1927
pp- 149-150; 1929, pp. 180-181; 1955, p. 29; 1956, p. 29; 1957, p. 13; 1959,
p- 18; 1962, p. 16; 1963, pp. 27—28; Lang, A. H., 1941, Geol. Surv., Canada,
Paper 40-18.]

(54° 126° N.E.) Vancouver office, 1050 Davie Street.
Newman (Noranda B. O. Brynelsen, president. A total of 197 claims held by
Exploration Com- record includes the Newman group of 11 claims and several
pany, Limited)*  other groups, all of which are situated in the northern half of
Newman Peninsula. The Newman group, on which most of
the exploration work has been done, is at latitude 55 degrees. The property is acces-
sible by boat from Smithers Landing, 11 miles west. The claims were located in
1962 following a reconnaissance geophysical survey. Work the following year in-
cluded silt and soil sampling, and in 1964, 98 holes totalling 24,061 feet were drilled.
In addition, geological mapping, geophysical surveys, and trenching and road-build-
ing were carried out. An additional 34 holes totalling 15,889 feet were drilled in
1965, and 10 men were employed for most of the year under the supervision of
G. C. Camsell.

Initial work on the property, dating back to 1913, was directed to mineralized
showings on the west shore of the peninsula opposite Newman Island. By 1927
three adits had been driven along small shear zones containing pyrite, pyrrhotite,
and some chalcopyrite and sphalerite.

The area of the claims is fairly flat and is covered by glacial deposits of gravel
and clay. Good exposures are found only on the lake-shore and small ridges and
along some of the drill roads.

Copper mineralization is associated with a stock-like body of feldspar porphyry
which intrudes sedimentary and fragmental volcanic rocks near the northern end
of a regional synclinal structure on Newman Peninsula. Some offsetting of the sedi-
mentary and volcanic sequence has occurred along two parallel fault zones which
trend northwestward across the property.

The sedimentary rocks, consisting of siltstone and lesser amounts of argillite,
greywacke, arkose, and pebble conglomerate, make up a northerly striking, easterly
dipping sequence. Some contortion and cross-folding of the siltstones is in evidence
along the west shore of the peninsula in the vicinity of the old workings. Here the
siltstones are buff coloured, fine grained, and well stratified, consisting of 1- to
2-foot beds separated by 2-inch shaly partings. Interbedded with the siltstones in
this locality are small amounts of siliceous and andesitic fragmental rocks and some
dark-banded argillites. At the old adits the siltstones are much sheared and frac-
turned and contain stringers and disseminations of pyrite which impart a brown
iron stain to the rocks. Adjacent to the feldspar porphyry stock, the siltstones are
intensely fractured and contain numerous quartz veinlets. The rocks are charac-
terized by a granoblastic texture and consist essentially of interlocking quartz grains
and some interstitial carbonate and sericite. In some areas along the stock contact,
the siltstones have been silicified and porphyritized, with 1-millimetre chalky feld-
spar phenocrysts contained in a matrix of carbonate, quartz, and clay minerals.
North and west of the feldspar porphyry stock the sedimentary sequence is made up
of interbedded greywacke, arkose, pebble conglomerate, and some black to green
siltstone and argillite.

® By N. C. Carter.
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Fragmental volcanic rocks, mainly andesite tuffs and breccias, underlie the
eastern half of Newman Peninsula and are locally interbedded with the sedimentary
sequence in the west part of the property. Along the east shore of the peninsula the
rocks are a uniform light-green colour and are well stratified, with uniform north-
westerly strikes and moderate westerly dips. Fragments range in size from %- to
Va-inch sub-rounded andesite and chert fragments to sharply angular 1-foot blocks
of dark amygdaloidal volcanic rocks. Some schistose basalt and dacite tuffs and
breccias were also noted in the eastern part of the peninsula. Adjacent to the feld-
spar porphyry intrusive, the fragmental andesites are brecciated and silicified.

The stock-like intrusive body, composed: of feldspar porphyry and biotite-
feldspar porphyry, measures roughly 2,600 feet in diameter, The vertical to steeply
dipping western contact between the stock and the siltstones is fairly well defined,
but contact relationships in the eastern half are imperfectly known due to lack of
exposures. Several dykes of feldspar porphyry and biotite-feldspar porphyry appear
to be radiating ouiward from the western edge of the stock, the most prominent of
which is the southwesterly trending dyke which intrudes the siltstones near the old
adits and is sheet-like on Newman Island.

The feldspar porphyry that makes up most of the stock is a porous white rock
composed of numerous 1- to 2-millimetre chalky white feldspar phenocrysts set in a
quartz-rich matrix. Along the western contact, sericite, clay mineral, and carbonate
alteration of feldspar is extreme, in some cases obliterating the original texture.
The rock is cut by numerous randomly oriented quartz and carbonate veinlets.
Original biotite has been leached out, leaving golden-brown stained areas in the
matrix. Metallic minerals, including pyrite and chalcopyrite, are finely disseminated
throughout the rock matrix and the quartz veinlets. Quartz veining and silicification
of the feldspar porphyry is most extensive throughout the northern part of the
western contact of the stock, where irregular areas of light-purple and grey quartz

“contain ragged inclusions of the feldspar porphyry. The degree of quartz veining
and silicification has not been as extreme in the southern part of the western contact
area, where larger 2-millimetre phenocrysts of kaolin and carbonate, pseudomorphic
after plagioclase, are contained in a quartz-altered feldspar matrix. Irregular silt-
stone inclusions, having both sharp and gradational contacts, are common within
the feldspar porphyry along the western contact.

Medium-grey biotite-feldspar porphyry, contalmng fairly fresh 2-millimetre
phenocrysts of oligoclase-andesine and brown biotite with some hornblende, was
intersected in several drill-holes in the central part of the stock, where it appears to
be in the form of a northerly trending dyke. Extensive zones of biotite-feldspar
porphyry were also intersected at depth in a number of drill-holes in the western
part of the stock, where contacts with the feldspar porphyries were found to be both
sharp and gradational. Quartz veinlets are not as numerous in the biotite-feldspar
porphyries, and they may represent a relatively unaltered phase of the intrusion.

Other intrusive rocks on the property include an elongate body of quartz-latite
porphyry near the head of Hagan Arm and several dykes and sills of a light grey-
green dacite porphyry intruding the sedlmentary rocks on the west side of Newman
Peninsula. The quartz-latite porphyry is pink to light brown on both fresh and
weathered surfaces, and the very fine-grained quartz and feldspar matrix contains
fresh euhedral potash feldspar and plagioclase phenocrysts up to 4 millimetres in
size. The dacite porphyries occur as sills and northeasterly trending dykes and range
in width from 15 feet near the old adits to more than 100 feet on the northwest shore
of Newman Peninsula. They are light green on fresh surfaces and contain numerous
plagioclase phenocrysts. Both the dacite and quartz-latite porphyries contain finely
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disseminated pyrite. A feldspar-quartz porphyry of somewhat similar composition
was noted cutting the feldspar porphyry near the western stock contact, suggesting
that these rocks may post-date the main intrusive.

Areas of apparently younger purple, amygdaloidal and tuffaceous basalts, situ-
ated between two parallel fault zones, are found to the southeast and northwest of
the feldspar porphyry stock. Hematite stain is widespread and amygdules of calcite
are common in these rocks. In contrast to other rocks in the area, the basalts
contain no disseminated pyrite.

The crescent-shaped zone of copper mineralization, measuring approximately
1,600 by 500 feet, is situated along the west contact between the feldspar porphyry
stock and the siltstones. The zone of better-grade copper mineralization is in the
form of a 200- to 300-foot thick flat-lying blanket-type deposit which is connected
to a central pipe-like zone in its central part. The pipe-like zone of copper mineral-
ization, measuring 500 feet in diameter near surface, pinches and swells to depths
exceeding 1,000 feet.

Primary mineralization, consisting of pyrite, chalcopyrite, and some bornite,
occurs as fine disseminations in the rock matrix, and in irregular quartz lenses and
a stockwork of ¥5- to Y4-inch quartz veinlets which cut the feldspar porphyries and
the siltstones. Quartz veinlets and hair-line fractures containing specularite and mag-
netite are also common. Disseminations of molybdenite occur locally in the feldspar
porphyry in the northern part of the zone. A zone of secondary enrichment, in the
form of chalcocite coating chalcopyrite, is present over the entire mineralized body,
extending to a depth of 500 feet over the central pipe-like zone. Elsewhere the
depth of enrichment corresponds to the limits of the better-grade mineralization in
the northeast and southeast extensions of the zone of mineralization.

Surface exposure of the zone of copper mineralization is limited to a few surface
trenches in which malachite and red hematite staining is widespread. Prominent
quartz veinlets trend northeast and northwest, reflecting the regional fracture pattern,

Relationships in the drill cores suggest several ages of fracturing and quartz
veining, including at least two stages of primary copper mineralization. Hair-line
fractures and Y4-inch quartz veinlets containing specularite and magnetite represent
the initial stage of mineralization, and these are cut by nearly flat-lying light-grey
quartz-pyrite veinlets containing some chalcopyrite. Offsetting these are chalcopyrite-
bearing hair-line fractures and veinlets of purple quartz oriented at angles of 40
degrees with respect to core surfaces in vertical drill-holes. Associated with this
stage is pervasive purple quartz silicification. Milky-white quartz veins, several
inches wide, and 2-foot lenses of pink calcite cut all other veinlets. Secondary
enrichment, consisting of sooty chalcocite coating chalcopyrite, represents the final
stage of copper mineralization.

Controls for the zone of copper mineralization are incompletely known. The
crescent-shaped form of the zone accentuates the regional pattern of northeast and
northwest fractures, and the stock contact acted as a locus for intense fracturing
and brecciation of the siltstones and feldspar porphyry. In general, areas of better-
grade primary copper mineralization are situated in the central part and northeast
extension of the zone, where silicification is more extensive and the quartz veinlets
are more numerous than in the southern part of the zone.

Pyrite, with some chalcopyrite and sphalerite, occurs in narrow northeasterly
trending shear zones in the adits on the lakeshore. Disseminated pyrite is present in
all rocks, with the exception of the purple basalts, for a distance of between 2,000
and 3,000 feet outward from the zone of copper mineralization. (See Annual
Reports, 1913, p. 114; 1927, p. 150; 1964, p. 52.)
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(54°126° N.E.) Company office, 1111 West Georgia Street,
MAG, STHUF (The Vancouver 5. L. T. Postle, president. These two groups,
Granby Mining  comprising 60 mineral claims held by record, are situated
Company Limited)* north of Hawthorn Bay on the east side of Babine Lake.
Much of the bedrock on the claims is obscured by glacial
deposits of gravel and sandy clay. Andesite tuffs and breccias on a small peninsula
north of Hawthorn Bay have been intruded by the northeast extension of the biotite-
feldspar porphyry dyke occurring on the Granisle Copper Limited property immedi-
ately to the south. Interbedded argillites and greywackes, which sirike north and
dip to the west at moderate angles, are exposed in a creek 212 miles north of Haw-
thorn Bay. In one locality, 1-foot-wide calcite veins containing disseminated galena
and sphalerite with some pyrite and chalcopyrite follow a westerly trending shear
zone. Disseminated pyrite, accompanied by iron staining, occurs in the argillites
and greywackes adjacent to the shear zone.
Durlng 1965 a crew of four men under the superv1s10n of K. C. Fahrni was
engaged in prospecting and some geophysical surveymg

(54° 126° N.E.) This group of claims, situated in the

PENN* central part of Newman Peninsula, is owned by R. W. Fal-

' kins, of 409 Granville Street, Vancouver 2. Rock types on

the claim group include andesite tuffs and breccias which have been intruded by

sills of hornblende-biotite-feldspar porphyry. Younger greywackes overlie the vol-

canic and intrusive rocks locally. Work on the claims during 1965 consisted of an
airborne geophysical survey and some pitting and trenching,

(54° 126° N.E.) Company office, 808, 837 West Hastings

Ketza, Jen, Rum Street, Vancouver 1. These three claim groups are situated

(Meridian on and near Newman Peninsula. The Ketza and Jen groups,

Exploration)* covering an area of the southern part of Newman Peninsula,

are underlain by fragmental andesites and rhyolites which are

capped by nearly flat-lying sills of hornblende-biotite-feldspar porphyry. Greywacke

and angular conglomerate, containing fragments of hornblende-biotite-feldspar por-

phyry and some carbonaceous material and fossil plant remains, overlie the porphyry

sills Iocally. The Rum group of claims, situated on the northernmost island in Hagan

Arm, is underlain by andesite tuffs and breccias which have been intruded by a
small area of felsite porphyry on the northernmost tip of the island.

Soil-sampling and electromagnetic and magnetometer surveys were carried out

on part of the Ketza group during 1965, and a reconnaissance electromagnetic survey

was made of the Jen group. '

Copper-Molybdenum

(55° 126° S.E.)" Vancouver office, 504, 1112 West Pender
OFF, RAID, DDT Street. S. N. Charteris, manager. These three groups, con-
(Falconbridge = 'sisting of 80 recorded claims, are situated on the east flank
Nickel Mines of Old Fort Mountain and extend from Babine Lake and the
Limited)* 0Old Fort Indian Reservation on the south to an elevation of
4,000 feet near the northwest boundary of the claims. Access

from Smithers, 60 miles to the southwest, is by truck and boat.
“Between 2,900 and 3,400 feet elevations, northerly trendlng ridges are under-
lain by a small stock of dioritic composition, roughly 3,000 feet in diameter. Argil-
laceous rocks adjacent to the stock have been contact metamorphosed to brown

® By N. C. Carter.
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biotite-quartz homnfels. The intrusive rocks consist largely of fine- to medium-
grained diorites and monzonites and their porphyritic varieties. Small areas of
biotite-feldspar porphyry and diorite breccias, similar to the rock types found in the
Granisle pit area, occur near the eastern margin of the intrusive. Two thousand feet
east of the stock is a small sill-like body of grey feldspar porphyry.

Mineralization occurs as fine-grained disseminations of chalcopyrite, molyb-
denite, pyrrhotite, and pyrite in hair-line fractures in the diorites and monzonites
and as ¥8- to Ya-inch blebs of chalcopyrite in malachite-stained diorite breccias.
Disseminated magnetite is widespread throughout the intrusive body, and finely dis-
seminated pyrite is common in the hornfelsed rocks.

Exploration work was carried out between the months of July and November
and included line-cutting, geochemical and geophysical surveys, and geological map-
ping. Some trenching and stripping was done with the aid of a D-7 bulldozer. Ten
men were employed under the supervision of E, D. Dodson.

Copper
{55° 126° 8.E.) Company office, 1050 Davie Street, Van-
Morrison (Noranda couver 5. B. O. Brynelsen, president. This group of 12
Exploration Com- recorded claims is situated at the southeast end of Morrison
pany, Limited)* Lake. A 5-mile jeep-road connects the property with the
northeast arm of Babine Lake. Since 1962, exploration work
on the property has included geophysical and geochemical surveys, bulldozer trench-
ing, and geological mapping. Seven holes were drilled in 1963 totalling 2,406 feet.
Some 270 feet of packsack drilling was done in 1965,

Bedrock is well exposed in a number of east-west trenches on two northerly
trending ridges separated by a small creek valley, The ridges, roughly 300 feet
above lake-level, are underlain by calcareous and locally silicified grey siltstones
which have been intruded by numerous dykes of hornblende-biotite-feldspar por-
phyry and feldspar porphyry. The dykes range in width from 10 to 200 feet and
may represent either a dyke swarm or the peripheral zone of an intrusive mass that
is not exposed. The hornblende-biotite-feldspar porphyries, of quartz diorite com-
position, are fairly fresh and have gradational contacts with grey feldspar porphyries
which are characterized by a high degree of argillic alteration. South of the trench
areas, steeply dipping interbedded shales and greywackes are overlain unconform-
ably by a well-sorted conglomerate. Small sills of dacite porphyry, containing dis-
seminated pyrite, intrude the conglomerate.

Pyrite is finely disseminated in all rocks in the trench areas. Chalcopyrite, with
some bornite and varying amounts. of magnetite, occurs most commonly as fine
disseminations in siliceous zomes jn the hornblende-biotite-feldspar porphyries.
Lesser amounts of chalcopyrite were noted in quartz carbonate veinlets in the feld-
spar porphyries and siltstones, A smail dyke of aplite and quartz breecia, noted in
one of the trenches, contains very finely disseminated molybdenite.

. (55°126° S.E.) Vancouver office, 1050 Davie Street. The
Haut, Bl (Noranda Haut and BI groups of 27 mineral claims, owned by the
Exploration Com- company, are 5 miles south of Nakinilerak Lake and are
pany, Limited)t . accessible by 15 miles of tractor-road from Babine Lake.
The deposit is of porphyry copper type. Two men worked
for two months on geophysical and geochemical surveys under R. Woolverton,
exploration supervisor. A tractor-road was built to the claims from Nakinilerak
Lake. The property was not visited.

® By N, C, Carter.
1 By W. G. Clarke.
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o : ‘TAKLA LAKE
Antimony-Silver-Lead-Zinc

. (55° 125° N.W.) This property of 29 recorded claims is
Lustdust (Takla ~ on the mountain 1" mile west of Takla Mercury mine, north
Silver Mines, of the junction of Kwanika and West Kwanika Creeks. Takla
Limited)* S:lver Mines, Limited (L. Belliveau, president), was incor-
porated in 1964 to explore and develop the Lustdust prop-
erty (originally the Kay group). The showings range from the adit level at 4,300
feet elevation to above 4,500 feet. A new adit was driven starting in November
1964, by-passing the old one and advancing nearly 700 feet by April, 1965, with an
additional 150 feet of crosscutting. During the summer some bulldozer stripping
and about 840 feet of diamond drilling was carried out (after the writer’s visit).

The area of the showings is underlain by tightly folded rocks of the Cache
Creek Group that were originally massive limestone, interbedded grey chert and
argillite, and minor basic vesicular pyroclastic rocks. These have been variably
schisted, so there is a fairly complete range from the massive rocks to calcareous
schist, quartz mica schist, and calcareous chlorite schist. They are cut by dykes of
at least two varieties of undeformed feldspar porphyry and by biscuit-coloured aplite.
The folds trend about north 30 degrees west and schistosity planes generally dip
steeply westward. The area is cut by a number of faults trending roughly parallel
to the folds and dipping generally steeply eastward.

The property has several distinct showings. The main attention in 1965 was
given to the No. 1 zone, an antimony-rich vein-like replacement zone along a shear.
On the surface the ore is exposed in numerous pits -extending along strike for over
1,000 feet and up to 220 feet above the adit level. In the central pits the ore is up
to 9 feet wide between limestone walls, and is a gossan of limonite and orpiment
with remaining sphalerite and stibnite. The portal and first 250 feet of the adit are
in schist, but the remainder is in limestone with two main porphyry dykes. The vein
zone is encountered in the adit near the face and in a crosscut. The zone is a narrow
stringer in a stub drift, but in the crosscut-about 50 feet south it is composed of two
veins up to 3 feet wide with minor replacement in the 10 feet or so between them.
The ore is composed of fresh stibnite, boulangerite, sphalerite, and pyrite with some
ruby silver; traces of realgar occur in a faulted portion.

No. 3 zone was explored further by bulldozer stripping. This zone is on the
same general trend as the No. 1 but farther north. It is deeply weathered on the
surface to a gossan of limonite with sphalerite.- The body is up to 20 feet wide and
some 600 feet long, replacing limestone with schistose pyroclastic rocks along the
east side. -

[References: Armstrong, J. E, 1949 Geol. Surv., Canada, Fort St. James,
Memoir 252; Minister of Mines, B C., Ann. Repts., 1953, p. 94; 1954, p. 96;
1960, pp. 14-15.]

Copper-Molybdenum .
(55° 125° S.E. and N.E.) The Boom and Frankie groups
Boom and Frankie of six and four recorded claims respectively are in the centre
Groups (Hogan  of a large group of located claims held by Hogan Mines Ltd.
Mines Ltd.)* Company office, 301, 550 Burrard Street, Vancouver 1, in-
corporated July 19, 1965. S. W. Wright, president. 'I'he

claim group extends along the Pinchi fault and Kwanika_Creek from north of the
junction with West Kwanika Creek to opposite the south end of Tsayta Lake. Much

% By A. Sutherland Brown.
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of the area has been held before during interest in mercury, but it was first located
for copper by A. Almond. Exploration during the summer of 1965 was concen-
trated on the Boom Group and immediately adjacent claims, with showings extending
along the creek from 3,000 feet south of the junction of West Kwanika Creek to
9,000 feet south. Rock is only exposed along the creek, and much of the explora-
tion involved bulldozer stripping near the banks. In addition, 15 miles of line was
cut in preparation for geophysical surveying. Two X-ray diamond-drill holes
totalling 140 feet were drilled.

The showings are between two main strands of the Pinchi fault that are about
1% miles apart. Just south of the Boom claims, limestone and chert strike north-
west across the creek. To the north of this band of presumed Cache Creek rocks, all
exposures as far as West Kwanika Creek are granitic rocks of the Hogem batholith,
The rocks are chiefly medium- to fine-grained biotite hornblende granodiorites,
although some appear hybrid or contaminated. In general the rocks are highly
fractured and in some localities show a reticulate shattering. Much of the fracturing
strikes east-west, but exposed small faults chiefly strike about north 15 degrees east.
Most rocks are variably altered with pink potash feldspar and books of fresh-looking
biotite, and less commonly are silicified. Most rocks are also mineralized with
disseminated pyrite and less chalcopyrite, malachite, and molybdenite. A chip
sample in one of the better-looking trenches assayed copper 0.44 per cent across
50 feet.

Mercury 7
(55°125° N.E.) This old property on Silver Creek is held
Snell* - as the Amy group of 28 recorded mineral claims. It extends
from Kenny Creek to Vital Creek, south of Old Hogem. In
1965 it was under investigation by three companies—Bralorne Pioneer Mines Limi-
ted, Canadian Exploration Limited, and Noranda Exploration Company, Limited.
Work was directed by Noranda, 1050 Davie Street, Vancouver 5. Geological and
geochemical surveys were made and some trenching was done. Two men worked
for one month under the direction of A. Burton, geologist. The property was not
visited.

(55° 125° N.E.) This recently located group of 22 mineral
Merc* claims extends along Silver Creek north of the Snell property.
It was under investigation by the same interests. Geological
and geochemical surveys were made and 600 feet of drilling was done in three
holes. A crew of seven under A. Burton worked for two months. The property

was not visited.

MANSON CREEK
Molybdenite

(55° 124°N.E.) Forty-six claims, which include the Black-
Blackjackt jack group, are owned by William Rigler and associates .and
lie at the headwaters of Manson River about 8 miles south
of Manson Creek. They were visited in September by helicopter but can be reached
by a trail along Manson River for 12 miles. The showings visited are four in
number and lie at elevations below 4,000 feet in country which is mostly drift-
covered. Three of the showings are spaced more or less along a west-south-
westerly line, and the fourth is a short distance south of the central one of the three.

w»By W. G. Clarke.
1 By J. M. Carr.
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The eastern showing is on the Blackjack claims a few hundred feet to the
north of hay meadows at the divide between Manson River and Boulder Creek.
At the showing a grey, rather fine-grained granodiorite with black and white micas
occurs on either side of an easterly depression and is a fau‘]y fresh rock.  South of
the depression a white quartz vein is intermittently exposed in trenches and outcrops
for a distance of about 100 feet and has a width in places exceeding 1 foot. It
strikes north 80 degrees east and dips southward, partly at a low angle and partly
at 50 degrees. The vein is finely banded in places, as if by shearing and the intro-
duction of new quartz; its walls are unsheared. Tt is crossed by numerous steep,
parallel fractures which trend north 30 degrees east and contain small amounts of
molybdenite. About 20 feet farther south is a second quartz vein that is exposed
for several feet and is between 4 and 6 inches wide. It strikes paraliel to the first
vein and dips southward at 65 degrees but is jogged in several places. The jogs
are Z-shaped dand are deflections of the vein on steep planes. directed north 30
degrees east, parallel to cross-fractures which occur in the vein and are weakly
mineralized. . Granodiorite between the veins is traversed by quartz veinlets one-
quarter of an inch wide which partly follow the direction of cross-fracturing and
locally contain molybdemte in very small- quantity, Seventy feet to the southeast
a boulder of rusty quartz is partly exposed and contains pyrite and molybdenite,
North-of the depression and uphill, at a distance of about 440 feet to the
north-northwest of the described veins, two pits about 100 feet apart in an
easterly direction expose bouldery material that is probably in place and includes
rusty vein quartz. The quariz evidently has been derived partly from a vein ‘ag
much as 2 feet wide; it contains abundant pyrite and conspicuous molybdenite as
scattered rosettes and fine aggregates either on or near fractures. Lying near the
showing and mixed in with rounded glacial pebbles and boulders are angular picces
of granodiorite, some of which contain quartz veins and minor amounts of mo]yb—
denite. These loose pieces are from an undetermined local source.

The central showing was discovered by Mr. Rigler and is in the steep eastern
bank of Manson River at a distance of less than 1 mile to the west-southwest of the
eastern showing, A ‘mixed biotite and hornblende hornfels contains disseminated
pyrite and is schistose on vertical planes striking north 60 degrees west. It is cut
by two or more widely spaced, narrow shear zones which also follow this direction.
Three parallel quartz veins, each a few inches wide, are spaced several feet apart
and possess low dips; they contain molybdenite on fractures where they pass
through the shear zones but apparently nowhere else.

The showing to the south of the central one is 1,000 feet farther upstream. It
exposes hornfels which has a similar steep northwesterly foliation and is cut by two
vertical cross-faults which strike northeastward and are 15 feet apart. The southern
fault contains a 6-inch vein of quartz and calcite which is brecciated and contains
molybdenite smears and coatings on fractures and coarse pyrite aggregates. Other
pyrite disseminations which are deve]oped in hornfels near the faults are not ac-
compamed by visible molybdenite.

The western showing is more than 1 mile distant from the central one and is
on the west bank of a tributary of Manson River. About 30 feet above the creck
an old trench exposes foliated biotite-granodiorite which contains sheets or lenses
of a dark hornblendic hornfels. This rock is foliated in the common direction, north
60 degrees west. - The sheets are each several feet-wide, and they lie in the foliation
which has the usual strike of north 60 degrees west and a dip -of 60 degrees to the
north. Molybdenite fills some of the joints and is locally disseminated for a distanee
of one-half inch from the mineralized joints. One well-mineralized joint was seen
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which possessed-a northeasterly strike and a southeasterly dip of 45 degrees. Molyb-
denite disseminations were also observed locally near joints for a distance of 80
feet to the north of the trench, in outcrops of a sheeted assemblage of rocks which
include shale, hornfels, and aplite, Comb-textured quartz veins follow the foliation
of these rocks and are a few millimetres wide. They contain no molybdenite and are
cut by pyrrhotite veins, The creek adjoining this showing follows a lmeament
directed north 25 degrees east which may mark a fault
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Figure 17. Investigation of mercury dispersion halos. Index map.

NATION LAKES
Lead-Zinc-Copper-Silver-Gold

(55° 124° S.E.) Company office, 1050 Davie Street, Van-

Wit, Wag (Moranda couver 5; ficld office, Smithers. This group of 36 mineral

Exploration Com- claims was optioned by Noranda Exploration Company,

pany, Limited)*  Limited. The property is on the north shore of Chuchi Lake

6 miles west of the Nation Lakes camp. Access is by the

Manson Creek road from Fort St. James to Chuchi Lake and thence by boat to the

property. Geological, geophysical, and geochemical surveys were made. Some

trenching and overburden stripping was done by hand. There was 650 feet of

diamond drilling done in five holes. Four company and four contractor employees

worked for 2% months under the supervision of G. C. Camsell and W. Botel,

geologists. The option was terminated at the end of the year. The property was
not visited. :

® By W. G. Clarke.
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, PINCHI LAKE
- INVESTIGATION OF MERCURY DiSPERSION HALOS*

Mercury dispersion halos in soils surrounding ore deposits have been increas-
ingly studied in the search not only for mercury deposits, but for other base- and
precious-metal deposits. An extensive literature on this geochemical method already
exists, a selection of which is indicated in the references. During the course of
examination of a number of mineral deposits in north central British Columbia, the
writer conducted some profiles over known mines and prospects. These were
anlaysed by Lemaire S1 detector in the field, and selected samples were checked
in the analytical and assay laboratory in Victoria. The results are in general agree-
ment, and the values shown in the accompanying graphs are those recorded in the
field. ‘

The deposits examined were chiefly mercury or molybdenum deposits (see
Fig. 17 showing localities). These are believed to represent extreme types at which
halos might be expected, the one type being low temperature and mercury rich,
the other one high temperature and mercury poor. The mercury profiles are from
localities along the Pinchi fault zone from Fort St. James to Kwanika Créek (see
Fig. 18). The background ranges from 0.02 p.p.m. to about 0.08 p.p.m., rarely
to 0.2 p.p.m., and the anomalous peaks range from 1 p.p.m. to about 200 p.p.m.
The preferred materials sampled were tills or outwash sands and coarse silts, or
rarely residual regolith, but near Pinchi Lake glacial-lake clays and fine silts were
common, The results suggest that true clays may be fairly impervious to mercury
vapour, as the highest value recorded in clay samples was 0.45 p.p.m. Contamina-
tion from the surface near the Pinchi and Bralorne Takla mines was judged to be
relatively slight and fairly local as samples collected at 2- and 1<foot depths showed
no consistent difference. '

The molybdenum profiles include the Endako, Glacier Gulch, Lucky Ship,
and Huber properties (see Fig. 19, A to D). Except at Glacier Gulch, all samples

SILVER QUEEN
Au-Pb-Zn
0.5 - .

MERCURY IN PPM

=T T T T T T T
0 1000 5000 7000 FEET

WEST ~e——— VEIN ZONE ~———3> EAST

Figure 20. Mercury profile at a silver-lead-zinc property.
* By A. Sutherland Brown.
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were collected from till or regolithic till. At Glacier Gulch the only material avail-
able was talus, a material that is not ideal. At Serb Creek (not shown) all materials
were recent open talus or highly organic, and although some anomalus readings
were recorded in non-organic samples in the ore zone, good results were insufficient
to give a clear profile. Background in granitic and hornsfelsic volcanic rocks
ranged from 0.01 to 0.025 p.p.m., rarely to 0.04 p.p.m., whereas peaks ranged from
0.085 to 0.175. In several molybdenum properties the mercury halo may be
annular. At the Lucky Ship the profile is near the margin of the ore zone but
shows two peaks symmetrical to it. At the Glacier Gulch the mercury concentration
in the fine talus is low over the ore zone, but a significant peak occurs near the
gold-bismuth showings which are contained in the same vein system as the molyb-
denum mineralization.

Silver, lead, zinc, and copper properties might be expected to range between
these two extremes of mercury and molybdenum, and published examples tend to
substantiate this. The only silver-lead-zinc property the writer examined was the
Silver Queen at Owen Lake (see Fig. 20), where a vein zone was clearly outlined
with background from 0.025 to possibly 0.1 p.p.m., and “anomaly peaks of about
0.45 p.p.m. The only copper property examined was the Northwest group (not
shown), where background ranged from 0.025 to 0.06 p,p.m. and peaks ran to
0.175. A 2-mile traverse did not extend beyond the area of scattered mineraliza-
tion, so the profile is incomplete, e :

» Conclusions

The study of mercury halos represents a most valuable addition to the tech-
niques of prospecting. It should not be expected to be infallible. Certain areas
with organic soils are unlikely to yield meaningful results with low-cost equipment;
in others with clay soils the order of magnitude of anomalies may be gredtly rediiced.
Also, the anomalies of major molybdenum deposits wounld scarcely be noticed in
a mercury belt. Fipure 21 shows the background variation and and the anomaly
peaks for mercury, gold-silver, lead-zinc, copper, and molybdenum deposits listed in
Figure 17 and examples from the literature in which results-are shown in absolute
values. In most localities, background ranges from .01 to 0.1 p.p.m. but in some
others is much higher, although the profiles may not havé extended in each’-case
far enough from the ore zone to truly record background. However, in still others
background over whole regions may be so high (for example, the Crimean High-
lands—Bulkin, 1962) that molybdenum peaks would not be noticed. Finally there
may be a relation between the maximum concentration or the over-all size of the
anomaly for any one type of deposit and the general size and value of the deposit,
but this has yet to be demonstrated. Judgment and a complete geological appraisal
will be needed to assess the meaning of mercury dispersion anomalies.

List of Mineral Occurrences Shown in Figure 21

Mercury Lead-Zinc Molybdenum
1. Nivioc, Nev. . 10. Bawdwin, Burma. 17. Endako, B.C. '
2. Cerro Gordo, Calif. 11, , Eire. 18. Lucky Ship, BC.
4 Karaotel'(, USSR, 12. Gregory, Derb., UK. 19. Glacier Gulch, B.C.

- 5. Pinchi, B.C. 13. Silver Queen, B.C. 20. Huber, B.C.
6. Bralorne Takla, B.C. : 21. Serb Creek, B.C.
7. Calex, B.C. Copper
Gold-Silver 14. Ruenzori.

8. Comstock, Nev, 15. Baluba.
9, Dixie Comstock, Nev. 16. Northwest, B.C.
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Mercury S ‘. :
A "',(5“4° 124° N.E.) Exploration office, 1150 Bay "Avenue,
Pinchi Lake (The Trail. This group, consisting of 169 mineral claims, is on
Consolidated Min- the north shore of Pinchi Lake, 20 miles from Fort St. James
~ing and Smelting and connected by a good gravel road. The property was
Company of Can- developed during the ‘Second World"War and produced mer-
' ada, Limited)* cury from mid-1940 until July, 1944. In 1943 some 450
.men were employed in the mine and plant. After the war all
the equipment and buildings were removed..

The deposit consists of hydrothermal cinnabar mmerahzat1on in fractured Per-
mian rocks along the Pinchi fault. In 1965 geochemical surveys were made under
the direction of L. M. Azzaria, geologist. The collar of the old haulage adit was
cleaned out and timbered. A crew of three men worked for 31/2 months. (See
Annual Reports, 1940 to 1944.) ‘

(54° 124° S.E.) ThlS property is 6 miles east of Fort St.
Calex (Darbar ~ James on the road to Manson Creek. “ It was first named the
“Explorations D.A. and has commonly been called the Centenfiial showing.
Ltd.} ¥ During 1956, 10 diamond-drill holes were drilled by Canex
Aerial Exploration Ltd. and their former subsidiary, Centen-
n1a1 Mines Ltd. It is now held by ‘a private company, Darbar Explorations Ltd.,
Fort St. James, with 21 recorded claims.in several groups. The known showings are
on the Calex Nos. 1 and 2. During 1965 extensive bulldozer trenching and strip-
ping was carried out along the highway and up to 800 feet south.
The area is underlain by basic volcanic rocks with minor shale and limestone
of the Takla Group, intruded by ultramafic rock. This intrusion, judging by Federal-
British Columbia aeromagnetlc maps 1581 -G and 1582-G, is not the same as that

®By W. G. Clarke, ,f
1 By A. Sutherland Brown. .



LODE METALS' 113

of Murray Ridge, but a separate one lying south and west. The Calex showings are
on the northern contact of this mass. The peridotites and the basic volcanic rocks
are carbonatized to a varying degree to, ultimately, a rusty-weathering buff-coloured
massive ferrodolomite. Less-altered rocks show remnants of their origin with even
some asbestos-form veinlets in the peridotites or serpentines. ‘ ’

The area is highly imbricated by faults, and all rocks have, been subject to
intense shearing—most prior to alteration but some after. Most faults strike slightly
north of east and many dip northward at shallow angles of 15 to 25 degrees. - Others,
including the larger ones, dip steeply northward. The most important fault parallels
the highway and dips north at about 75 degrees. Some of the fault zones include
much dark-grey graphitic schist, probably originally carbonaceous shale. The mas-
sive ferrodolomites have been shattered in some exposures and contain an erratic
stockwork of quartz veinlets with minor cinnabar. The best showings exposed at the
time of the writer’s visit were along the road at the discovery locality. Here the
ferrodolomite along the fault zone was not only shattered and veined, but widely
replaced by cinnabar. Traces of malachite were also widespread. A mercury
anomaly related to these showings was detected in soil-sampling along the Pinchi
Road (see Fig. 18). (See Annual Report, 1956, pp. 29-30.)

- : (54° 124° N.E.) The property is 6 miles east of Fort St.
Sunshine* James, just north of the Calex group on the Manson Creek
road. It is held by Eugene and Frank Larsson and J. H.
Henry by recorded claims and may be reached by a road that turns off the highway
at the Calex (Centennial) showing. During 1965 about 700 feet of bulldozer
trenching was done to expose bedrock. Four large east-west trenches are situated
about three-quarters of a mile north of the highway. These expose geology which
in most respects is similar to that of the Calex group: ferrodolomitized peridotite
and serpentine with some green and grey schist. However, the main faults strike
north 60 degrees west and dip about 90 degrees, and show some shallowly north-
plunging striae. The rocks are shattered and are finely veined with a stockwork of
quartz with some cinnabar. Some slivers of relatively unaltered chert pebble con- .
glomerate occur adjacent to the faults. The exposed mercury mineralization occurs
along the quartz stockwork and veins but may, where it is most intense, extend as
disseminations through the rock.

(55°124° N.E.) Company office, 502, 1200 West Pender

CIN (Mastodon-  Street, Vancouver 1. This property, which is owned by

Highland Bell Mastodon-Highland Bell Mines Limited, consists of 80 min-

Mines Limited)t eral claims located on the north shore of Pinchi Lake. It is

accessible by good road from Fort St. James, a distance of

30 miles. Topographic mapping was done on 57 of the claims by air survey. In

addition, 40 miles of line was cut on a grid pattern and soil-sampling was carried

out over an area of 2,850 acres. Four men were employed for 10 weeks under the
supervision of W. R. Bacon, exploration manager. The property was not visited.

* By A. Sutherland Brown.
t By W. G. Clarke.

o
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TuE GEOLOGY OF THE ENDAKO AREA*

1. Introduction.—The mapped area (Fig. 22) covers about 250 square miles
and lies about 100 miles west of Prince George. It extends both northward and
eastward from the east end of Francois Lake and is more or less centred at Endako,
which is a divisional point of the Canadian National Railway and is on Highway No.
16. Numerous other roads, mostly logging or mine roads, give reasonably good
access for four-wheel-drive vehicles to all but the extreme northern part of the area.
The Endako open-pit molybdenum mine began operating in 1964 at a rated capacity
of 10,000 tons per day, and this mine supports a new community at Fraser Lake
townsite. A number of resorts are established on the north shore of Francois Lake.

® By J. M. Carr,
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Near the Nithi River in the southeastern part of the area there are several farms.
The area possesses a climate which is moderately severe in winter but pleasant at
other times of the year.

Field work was done in June, 1964, and mostly from June to September, 19635,
when the northern part of the area, lying north of the Endako River, was mapped
mainly by T. A. Richards and the southern part, which contains the Endako mine
and the mineralized area of Nithi Mountain, was mapped in greater detail mainly by
E. G. Bright. The geology of the southern part (Figs. 23 and 24) is shown sepa-
rately in two sheets at a scale twice as detailed as that of Figure 22. Boundaries of
mining properties are shown on the maps more or less as they existed in 1964.
Grateful acknowledgment is made of the co-operation of companies in providing
maps and other information. Excellent field work by the graduate assistants,
Messrs. Richards and Bright, contributed largely to the material of this report. Also
assisting in the field work were F. M. Boas, T. Hoy, and T. A. S. Gore.

2. Topography and Glaciation.—The area is a dissected part of the Nechako
Plateau. The least and greatest elevations are at Fraser Lake (2,197 feet) and
Nithi Mountain (4,435 feet) respectively. The terrain consists of broken upland
ridges and wide major valleys, and exhibits a predominant easterly grain. Although
greatly accentuated by the prevailing easterly movement of Pleistocene ice, this grain
appears to have originated prior to glaciation, and the topography of the area is
broadly expressive of bedrock structure, notably joint and fault systems. Glacial till
and fluvioglacial gravels mantle much of the area, reaching thicknesses of as much
as 40 feet on the higher ground and probably excessive thicknesses in the major
valleys. The proportion of bedrock exposed in the area is estimated as about 3 per
cent. Residual patches of glacial-lake silts and gravels rest on bedrock at low
elevations along the shore of Francois Lake, which in late glacial times was dammed
by stagnant ice at the southern foot of Nithi Mountain and emptied into Fraser Lake
through a rock cut canyon in its present spillway, the Stellako River.

3. Regional Geology—The area is mostly underlain by part of a batholith
comprising numerous members of the Topley Intrusions, and by overlying Tertiary
volcanic rocks of the Endako Group. The Topley Intrusions lie in a belt extending
northwestward and southeastward for distances of 80 miles on either side of the area.
On published maps they are shown as emplaced into rocks of the Cache Creek and
Takla Groups and as partly overlain by strata of the Hazelton and younger groups.
On stratigraphic evidence they have been considered to be Lower Jurassic in age,
but published radiometric dates on biotites from the intrusions, partly obtained within
or close to this area, give ages of emplacement ranging from Lower Jurassic to
Paleocene (Baadsgaard et al., 1961; Tipper, 1963).

Only one small occurrence of rocks assigned to the Takla Group lies within the
area. It apparently marks the position of the southwestern edge of the batholith,
whose contacts are otherwise unknown and are largely hidden beneath covering
rocks.

On Geological Survey of Canada Map No. 11314, a major northeasterly fault
system is shown on the south side of Francois Lake, striking toward the Endako
mine area. The fault system is shown as affecting rocks of both the Takla and
Hazelton Groups and as separating these rocks from those of the younger Ootsa Lake
Group, which lie to the east. Reconnaissance mapping done in conjunction with
the present work suggests that the published geology on the south side of the lake is
not altogether correct. No Takla rocks could be identified, and the older rocks on
the south side, which apparently comprise only Hazelton rocks, appear to strike in
general northwestward with dips which may be chiefly southwesterly. Many of the
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mapped faults do not produce recognizable offsets within the Hazelton succession,
which involves dark porphyritic andesite lavas and clastic sediments that include
andesite and chert pebble conglomerates. The Hazelton rocks are overlain by rather
flat-lying volcanic rocks of the Ootsa Lake Group, and these extend eastward, as
shown on map No. 11314, as far as the Nithi River, where they locally overlie the
batholith just south of the present mapped arca. Some of the Ootsa Lake Group
volcanics are similar lithologically to light-grey andesites that occur in southern
British Columbia, as part of the Kingsvale Group in the vicinity of the Craigmont
mine. All the above-mentioned rocks on the south side of Francois Lake contain
numerous minor intrusions, of which the acid ones are quite different in appearance
to those in the batholith and are variously dacite rhyolite dykes, sill-like bodies, and
agglomeratic necks. All the rocks are in places fractured and faulted and locally
show chloritic and argillic alteration. Mineralization is apparently restricted to
specular hematite and pyrite, which occur sparsely disseminated and on fractures.

Seven miles south of the east end of Francois Lake, to the north of Cabin Lake,
diorite and quartz monzonite of the Cabin Lake stock are exposed bencath the
Ootsa Lake Group volcanics. Although dissimilar to units of the batholith as known
in the mapped area, the Cabin Lake stock is doubtless a part of the Topley Intru-
sions. Nearby Takla greenstone tuffs are poorly exposed and are much dissected by
acid dykes and necks similar to those occurring in the adjacent younger volcanics.
Copper-lead-zinc mineralization with silver values occurs locally on northerly shears
in the Cabin Lake quartz monzonite and has recently been explored by A. Robertson
and associates.

4. Takla Group—Rocks assigned to this group are. restricted to a single
locality which adjoins the batholith on the north shore of Francois Lake. They are
porphyritic dacite and quartz latite lavas, tuffs, and breccias whose attitude is not
discernible, A precise contact with the batholith is not exposed. The rocks are
grey-green to purple in colour, and they contain small phenocrysts of quartz and
larger ones variously of biotite, white or pink plagioclase, and, in places, pink ortho-
clase. The matrix is aphanitic and the rocks are not converted to hornfels or other-
wise noticeably affected by contact metamorphism. They are fractured and hydro-
thermally altered, with the production of epidote, chlorite, pyrite, specularite, and
possibly tourmaline. ‘The rocks are cut by the Menard porphyry stock and by a
variety of dykes, which mostly strike northwestward.

5. Endake Group.—Tertiary basic volcanic rocks occupy three separate parts
of the mapped area and are assigned to the Endako Group, generally considered to
be Ohgocene or younger, Whether all the lavas included in this group are as young
as this is uncertain; a radiometric date on biotite from a rock of this group 3 miles
west of the area, toward Priestly, is 48 million years and is therefore Eocene (see
“ Geological History of Western Canada,” p. 193). The rocks in the southwestern
part of the area, on Savery Ridge and the north shore of Francois Lake, are dark-
coloured glassy andesite or basalt flows which form a crude scarp and dip-slope
topography and appear to dip westward at low angles. They are reddish due to
hematite resulting from weathering, and are partly porphyritic rocks with conspicu-
ous phenocrysts of plagioclase and others of pyroxene. Where vesicular the rocks
may contain agate, with or without calcite and chlorite. A flow about 25 feet thick
which was examined west of the area consisted of a blockily jointed lower part, a
rubbly vesicular middle part, and a highly vesicular and scoriaceous upper part.
The southeastermost outcrop of the Savory Ridge rocks is near Menard’s resort and
is a green volcanic breccia entirely similar to that of the intrusive necks occurring
widely on the south side of Francois Lake. The rocks in the northeastern part of
the area are generally similar to the above-described oncs but are not so commonly
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porphyritic, They dip mainly northeastward at low angles. The rocks in the north-
ern part of the area, near Owl Lake, differ from the foregoing in mainly being
non-vesicular, rather fissile, light-grey biotite andesites which show a well-developed
flow banding that is generally more or less horizontal but may locally be contorted
and even steeply inclined. The rocks in all three parts of the area show no more
than slight alteration involving partial argillization of feldspars or of groundmass.
The rocks are not mineralized but are in places fractured and are veined by calcite.

6. Topley Intrusions

A. The Batholith.—This incompletely mapped body is represented by more
than a dozen units in contact with one another, some occurring as individual
intrusions. Because of poor exposures the nature of most contacts has to be
inferred, and the units are described in the order of their known or conceived ages,
which are by no means assured. Rocks of different units are distinguished by their
field appearances. They range in composition from gabbro to granite and are mostly
quartz monzonites, which in previous reports have been called gramnite, Rock
naming in this report follows the present usage of the Geological Survey of Canada,
whereby granite contains mainly potash feldspar (orthoclase or microcline), quartz
monzonite has more or less equal amounts of both feldspars, and granodiorite and
quartz diorite have mainly plagioclase feldspar. The two last-named rocks differ
only in the composition of their plagioclase and cannot be separated in the field.

Certain petrographic and structural features are common to some units and
are therefore mentioned here. Large phenocrysts, principally of orthoclase, are
universally present in the rocks of some units and erratically present in those of
others. They occur also in certain of the dykes which followed emplacement of the
batholith, The phenocrysts provide a link of some kind between those rocks
possessing them and are best explained as having originated in a parental magma
chamber, from which the material of successive units arose. The phenocrysts
deeply enclose minute crystals of all the minerals which comprise the rocks and
whose growth thus also began at an early stage, at depth.

The rocks of several units show a perceptible weak foliation whose attitudes
are recorded and which is due to the preferred alignment of crystals and locally of
rock inclusions. In most units the direction of foliation is contrary to the mapped
trend of the unit, which suggests that the foliation may be of secondary origin and
perhaps imposed by tectonic stress on the rocks after their emplacement and before
their final consolidation. Some rocks which exhibit two directions of foliation, one
displayed by phenocrysts and the other displayed by smaller platy crystals, may
have experienced more than one stress pattern during that interval.

(i) Quartz Diorite Complex.—This unit, which is probably one of the oldest
in the batholith, is exposed as isolated masses which form an irregular northerly
chain in the eastern part of the area. In the north the complex is partly overlain
by volcanic rocks of the Endako Group and in the south is divided by later intru-
sions. A former continuity of the complex, structurally if not physically, is suggested
by the direction of foliation of its rocks, which is generally toward the adjacent mass
on the chain.

The complex consists largely of foliated, rather dark rocks having a mixed or
hybrid appearance and composed partly of alternating bands, or lenses, which range
in width from inches to hundreds of feet and differ either in composition, in grain
size, or both. The rocks are mostly greenish, fine- or medium-grained, equigranu-
lar quartz diorites consisting of moderate amounts of quartz and orthoclase, or
microcline, and abundant plagioclase, biotite, and hornblende. Quartz is interstitial
and wedge shaped; orthoclase is in small discrete crystals; plagioclase is andesine
and lacks oscillatory zoning; hornblende partly forms anhedral crystals of above
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average size; and biotite is commonly poikilitic or, in the mafic bands, in laminated
masses which contribute strongly to the foliation of the rock. Accessories include
magnetite, sphene, and pyrite. Locally there are gabbros, which are quartz-free
and contain labradorite plagioclase, diopside, and hornblende. In places the rocks
enclose coarse-grained lenses of quartz diorite composition. Inclusions are common
and are mainly angular, although in the well-foliated rocks some are lenticular. The
inclusions are of dark fine-grained rock which is probably hornfels. In places,
notably near Simon Bay, the complex is traversed in several directions by fine-
grained light-coloured quartz monzonite dykes at whose margins the host rocks
are feldspathized. Aplite dykes were also noted. Although generally fresh, the
rocks of the complex are in places strongly sheared and altered, with production
of actinolite, chlorite, epidote, pyrite, magnetite, and locally scapolite. This hydro-
thermal alteration also affects certain sheared greenstone dykes in the rocks but is
less apparent in other, later, dykes, which include both acid porphyries and diabase
dykes. Shearing in the complex is in various directions, some of which are trans-
verse to the foliation of the rocks.

Foliation in the complex is steeply inclined, except in the north part of the
northern belt, where it dips eastward at moderate angles. It strikes variously about
north, except near Simon Bay and in the two southwesternmost bodies, where it
strikes mainly eastward.

(ii) The Endako Quartz Monzonite—This unit outcrops mainly in a belt
containing the Endako mine and extending from the Stellako River west-northwest-
ward for at least 9 miles. The nature of its apparent termination near the Stellako
River is unknown. The sides of the belt are formed largely by younger intrusions
—namely, the Francois quartz monzonite on the south and the Casey quartz mon-
zonite and a quartz diorite on the north. A small isolated body of the Endako
quartz monzonite is recognized within the Casey quartz monzonite near Cheskwa
Lake, at a distance of 3 miles northward from the main belt, and is sheared and
strongly altered.

The fresh Endako quartz monzonite is pinkish-grey and appears medium
grained, although it is in fact porphyritic. Red phenocrysts of perthitic orthoclase
constitute almost one-third of the rock and reach 1 centimetre in length, although
most are about one-half centimetre long. They are accompanied by a few pale-
coloured phenocrysts of plagioclase and others of quartz. The quartz phenocrysts
are in the form of granular aggregates, probably due to inversion and recrystalliza-
tion during cooling. The remainder of the rock has a granular-interstitial texture
and consists of smaller crystals, mainly between 1 and 2 millimetres in size, of the
above-mentioned minerals together with biotite and lesser hornblende. These two
dark minerals make up about 5 per cent of the rock. The biotite occurs as six-
sided small plates and thin books, which are partly clustered together. Accessory
minerals include magnetite, apatite, and sphene.

Commonly the rock contains scattered dark inclusions with rounded, resorbed
outlines approximately an inch in diameter. The inclusions are of fine-grained
quartz diorite rich in biotite, and their origin is unknown.

In the extreme southern part of the belt, the rock adjoining the Francois quartz
monzonite differs from the described type by lacking large phenocrysts and by
possessing biotite that is partly poikilitic, or sieve-like, and quartz grains with feld-
spar-inclusions.

(iit) The Glenannan Quartz Monzonite.—This unit comprises a body known
in outcrop and drill-holes on either side of the Glenannan road to the south
of the Endako River valley. Contacts with units to the north and east are hidden.
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On the south the body adjoins the Casey quartz monzonite, which is probably a
later intrusion, and also a small body of the Endako quartz monzonite. A decrease
in the grain size of the Glenannan quartz monzonite in its southwesternmost out-
crops, immediately east of Casey Lake, suggests that chilling occurred at the margin
of the body, presumably at an intrusive contact with the Endako quartz monzonite,
which may therefore be the earlier of the two units.

The Glenannan quartz monzonite is mostly a pink, rather coarse-grained and
conspicuously porphyritic rock that is similar in modal composition and general
appearance to the Endako quartz monzonite but differs from it in the following
respects: (a) The phenocrysts are larger, with orthoclase as much as 2 centimetres
long, quartz more commonly one-half centimetre in size, and the plagioclase
approaching three-quarters of a centimetre; (b) quartz phenocrysts have well-
defined rounded margins, (c¢) biotite is in thicker plates or books and is more
evenly distributed; (d) hornblende is more prominent; (e) as seen under the
microscope, the plagioclase contains oscillatory zones which are lacking in the
Endako quartz monzonite.

Small dark inclusions occur in fewer numbers than similar ones in the Endako
quartz monzonite. A foliation due to alignment of phenocrysts is perceptible in
some outcrops, and it strikes mainly between north and northwest with steep dips.
Like foliations in other units, to be described, it is of primary origin and related to
stresses imposed on the crystals during emplacement and consolidation of the
intrusions.

(iv) The Nithi Quartz Monzonite.—This unit occupies the summit and parts
of the northern and eastern slopes of Nithi Mountain and is divided into several
outcrop areas by a large later intrusion of the Casey quartz monzonite. West of the
summit the unit is in exposed sheared contact with the quartz diorite complex, which
it probably intrudes and against which it appears somewhat chilled. Contacts with
quartz monzonites assumed to be younger are entirely hidden. The unit consists of
quartz monzonites which, although differing in appearance, are probably intergra-
dational and which occur alternately without a definable pattern. The difference
in these rocks results from a variation in the content of light-coloured phenocrysts
and medium-sized crystals, which are mostly of orthoclase but also of plagioclase
and quartz. The rocks contain occasional small dark inclusions like those in pre-
viously described units, some of the inclusions being angular and little resorbed.
On the Molly road a weak foliation due to feldspar alignment is steep and strikes
variously northeast and northwest.

The least porphyritic variety of the Nithi quartz monzonite is a uniform
medium-grained pinkish-grey rock with abundant biotite and a granular texture.
Crystals as much as one-half centimetre in size are rare, and the majority are between
one-half millimetre and 2 millimetres. The estimated modal composition of the
rock is: Quartz, 35 per cent; orthoclase, 21 per cent; plagioclase, 35 per cent; bio-
tite, 7 per cent; hornblende, 1 per cent; other minerals, including magnetite, sphene,
and apatite, 1 per cent. Although quartz, orthoclase, and biotite may be locally
interstitial, the over-all texture is controlled by closely packed subhedral crystals.
Orthoclase is perthitic and locally has microcline twinning. Plagioclase shows
strongly developed oscillatory zoning and wide rims of more albitic composition.
Quartz grains are aggregates of closely packed individuals, formed perhaps by re-
crystallization during cooling and inversion. Biotite mainly forms small thick plates.

The strongly porphyritic variety is a lighter-coloured, generally pink rock of
somewhat coarser grain size and with phenocrysts mainly of perthitic orthoclase
and aggregated quartz but also of plagioclase that together amount to nearly one-
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third of the rock. The estimated modal composition of a specimen is: Quartz, 40
per cent; orthoclase, 30 per cent; plagioclase, 23 per cent; biotite, minor horn-
blende, and accessory minerals, 7 per cent. The rock, which looks not unlike the
Glenannan quartz monzonite, differs from the preceding variety only in the presence
of phenocrysts and medium-sized crystals, of which those of orthoclase and plagio-
clase reach lengths of 2 centimetres and one-half centimetre respectively, and those
of quartz a diameter of three-quarters of a centimetre. The orthoclase phenocrysts
deeply enclose small crystals of other minerals and are intergrown at their margins
with neighbouring crystals. The quartz phenocrysts contain inclusions mainly of
feldspar and are ovoid to irregular in shape, with well-defined partly rounded
margins. :

Rocks occur which are intermediate in character between these two described
varieties and which superficially resemble the Endako quartz monzonite and have
abundant phenocrysts of sizes generally not exceeding one-half centimetre. Unlike
the Endako quartz monzonite, these rocks contain oscillatory zoned plagioclase,
which requires identification under the microscope.

(v) The Tatin Quartz Monzonite.—This extensive unit may be identical with
the Glenannan quartz monzonite, from which it is separated to the south by the
drift-filled Endako River valley. It extends northward to an apparently gradational
contact with the Triangle quartz monzonite and is interrupted farther south by
later bodies of the Titan and Casey quartz monzonites respectively.

The rock commonly resembles closely the Glenannan quartz monzonite and
is a mesocratic pinkish-grey medium-grained porphyritic quartz monzonite that
contains conspicuous pink or flesh-coloured phenocrysts of orthoclase. The pheno-
crysts generally form between 1 and 5 per cent of the rock but locally occur in much
increased amount, forming elongate pods or clusters as much as 2 feet wide. The
orthoclase phenocrysts reach lengths of 4 centimetres but are mostly 1 or 2 centi-
metres long. They are accompanied by less conspicuous phenocrysts of aggregated
quartz, and rarer ones of plagioclase and prismatic hornblende, all of which seldom
exceed 1 centimetre in length. These minerals together with abundant biotite also
form crystals of lesser size, mostly about 2 or 3 millimetres but as small as 1 milli-
metre. The biotite is mainly in well-formed plates and slender books but is locally
shaped around other minerals. Hornblende occurs as readily seen needles. The
over-all texture is granular-interstitial. Under the microscope the plagioclase is
seen to be oscillatory zoned and to be locally rimmed by micropegmatite, and the
orthoclase commonly shows microcline twinning and perthite veins. Accessories
include sphene, allanite(?), magnetite, and apatite. The mode of the rock varies
with the content of large orthoclase phenocrysts; where these are least in number,
the rock approaches quartz diorite in composition. A specimen with a quartz
monzonite composition possessed a mode estimated as follows: Quartz, 35 per cent;
orthoclase, 26 per cent; plagioclase, 30 per cent; biotite, 5 per cent; hornblende,
2 per cent; accessories, 2 per cent.

Numerous inclusions of fine-grained quartz diorite are similar to those in the
Glenannan and other quartz monzonites and are at various stages of resorption,
some being darker than others. They are mainly rounded or elongate, with lengths
up to a few feet, and tend to lie with the foliation of the host rock. A weak foliation,
evidenced by a preferred alignment of phenocrysts, is not uncommon in the quartz
monzonite and is generally steep. It mostly strikes northward in the southern part
of the unit and eastward in the northern part, where in places pods and clusters of
the phenocrysts are similarly orientated.

(vi) The Triangle Quartz Monzonite—~—This unit is mapped near Triangle
Lake as an incomplete east-trending belt extending for about 3 miles with a width
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of as much as 12 miles. Its northern and southern boundaries adjoin the Rex and
the Tatin quartz monzonites respectively, although the contacts are not precisely
exposed. Nonpe of the three units undergoes any marked decrease in grain size to
indicate chilling at the contacts, and their relative ages are unknown. The Triangle
and Tatin quartz monzonites are, however, sufficiently similar in general appearance
to suggest that they are closely related and may therefore be in gradational contact.
The Triangle quartz monzonite is similar to the Tatin quartz monzonite, except in
the following respects: (a) It is finer grained, the average crystal size being about
2 millimetres, the orthoclase phenocrysts not greater than 2 centimetres, and the
other phenocrysts seldom exceeding one-half centimetre in size; (b) biotite partly
occurs in books of thickness far exceeding their widths; (¢) orthoclase is mostly
free of microcline twinning; (d) micropegmatite is not present. The range in modal
composition is similar to that of the Tatin quartz monzonite, and in some specimens
the mode approaches that of quartz diorite.

Inclusions in this unit are more numerous and more varied in type than in the
Tatin quartz monzonite. They are partly of fine-grained, dark, somewhat porphyritic
rocks and partly of a foliated quartz diorite. Some of them show changes toward
a lighter colour outwards, due to progressive reaction and assimilation by the host
material. Although some are angular, others are highly elongate and lie parallel to
the foliation. They occur partly in swarms of closely spaced inclusions within
quartz monzonite that is crowded with phenocrysts, and the swarms trend parallel
to the foliation. Foliation in the unit is well developed, the phenocrysts lying mainly
steeply and trending northwesterly in the southwestern part of the belt and north-
easterly throughout the remainder.

(vil) The Francois Quartz Monzonite—This unit forms the southwestern
margin of the batholith, where is occupies a belt as much as 134 miles wide that
is mapped west-northwestward from Francois Lake for 7 miles and is partly overlain
by Tertiary volcanic rocks. An intrusive contact with Takla rocks on the south js
poorly exposed; toward this contact the quartz monzonite becomes fine grained and
has the character of a porphyry. On the north side of the belt, as seen in drill-hole
No. J3, the quartz monzonite becomes somewhat fine grained and is apparently
intrusive in the Endako quartz monzonite.

The unit consists principally of a red quartz monzonite which is distinguished
from other rocks by its colour and a combination of other features—namely, small
phenocrystic quartz grains with feldspar inclusions, a dappled texture due to
the juxtaposition and partial intergrowth of quartz and pink feldspar, a lack of
phenocrysts exceeding one-half centimetre in size, and an absence or near absence of
hornblende. The rock is fine-medium to medium grained and inconspicuously por-
phyritic; it lacks an appreciable foliation and contains rare inclusions, which are
of a type more often seen in the Endako quartz monzonite. The red colour of the
rock is due to a high content of orthoclase feldspar, which exceeds the amount of
plagioclase locally to the extent that the rock is a granite. The chief components
form crystals mainly of sizes between 1 and 4 millimetres. Quartz is partly granular
and partly interstitial and is commonly intergrown with orthoclase, which forms
subhedral crystals as well as smaller shapeless intergrowths. Plagioclase is subhedral
and is either grey or variously white, yellow, and greenish due to alteration. Some
of the biotite forms well-shaped plates which are mostly small. Under the micro-
scope, orthoclase is seen to be perthitic, and plagioclase shows a faint oscillatory
zoning as well as the strong marginal zoning which is common to most rocks in the
batholith. The estimated modal composition of a typical specimen of the red quartz
monzonite is: Quartz, 30 per cent; orthoclase,” 35 per cent; plagioclase, 29 per
cent; biotite, 5 per cent; magnetite, sphene, and other accessories, 1 per cent.
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(viii) The Titan Quartz Monzonite.—This unit is confined to an area north
of Endako, where it forms an east-trending body as much as 3 miles long and 1 mile
wide. It is bounded to the north and east by the Casey quartz monzonite and in
other directions by the Tatin quartz monzonite, the former being a later intrusion
and the latter probably an earlier one. Near its contacts with the Tatin quartz mon-
zonite the Titan rocks show an increased content of biotite and hornblende, and in
one place they form unchilled apophyses and narrow dykes within the Tatin quartz
monzonite. The contacts generally are not well exposed, and that with the Tatin
unit is partly sheared.

The Titan quartz monzonite varies to some extent in appearance, and it gener-
ally resembles the Nithi quartz monzenite, of the less porphyritic variety. It differs
in appearance from the adjoining Tatin quartz monzonite mainly in its finer grain,
mere granular texture, and common absence of large phenocrysts. It is typically a
pinkish-grey inconspicuously porphyritic rock whose average grain size is about
2 millimetres but in which the range of crystal size is between one-quarter millimetre
and one-half centimetre. The larger crystals, or phenocrysts, are similar to those
in the rocks of previously described units and are variously of aggregated quartz,
pink orthoclase, plagioclase, and hornblende. The mode of a typical specimen was
estimated as follows: Quartz, 35 per cent; orthoclase, 30 per cent; plagioclase, 30
per cent; biotite, 3 per cent; hornblende and accessory minerals, 2 per cent. Other
rocks show inereases in the amounts of plagioclase and hornblende. The texture of
the rocks is typically granular, although both orthoclase and quartz become locally
poikilitic and enclose parts of other crystals. Orthoclase rarely shows microcline
twinning. Plagioclase, determined as oligoclase-andesine, has well-developed oscil-
latory zoning, which is seen under the microscope, and in the smaller size range of
crystals it generally well exceeds orthoclase in volume. It is locally rimmed with
micropegmatite. Hornblende is in slender prisms, and biotite occurs mainly in thin
plates not exceeding 2 millimetres in diameter. Accessory minerals in the rocks
include sphene, allanite(?), apatite, and magnetite.

Unlike the Tatin quartz monzonite, this unit rarely contains inclusions of other
rocks. Foliation is not readily visible, and its attitude has been measured at only
one locality, where it is steep and north trending.

A light-coloured fine- to medinm-grained non-porphyritic quartz monzonite is
mapped locally within the unit near its southern border and at its eastern limit, but
is probably a separate phase. The rock lacks homblende and outwardly resembles
the Casey quartz monzonite, but it is distinguished from the latter by possessing a
strong oscillatory zoning of plagioclase which is seen only under the microscope.

(ix) The Rex Quartz Monzonite ~~This northernmost mapped unit is in poorly
exposed contact with the Triangle quartz monzonite, relative to which its age is
unknown: Typically light grey in colour, the rock is rather fine grained and markedly
porphyritic, and it differs from others principally in having a texture involving wedge-
shaped quartz. The average grain size of its crystal components is under 2 milli-
metres. Pale-coloured phenocrysts of orthoclase occur in varied amounts and have
rounded corners and lengths of as much as 12 centimetres. Other phenocrysts,
which are less than one-half centimetre in size, include some of plagioclase, others
of quartz in rounded aggregate form, prismatic green hornblendes, and thick
biotite books. Under the microscope the texture of the rock is seen to be
granular-interstitial, with both quartz and orthoclase partly poikilitic and the quartz
recrystallized.  Plagioclase exhibits a strong oscillatory zoning. The estimated
modal composition of a specimen is: Quartz, 35 per cent; orthoclase, 24 per cent;
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plagioclase, 32 per cent; biotite, 6 per cent; hornblende, 2 per cent; accessory
minerals, 1 per cent.

Inclusions as much as 1 foot in length of porphyritic quartz diorite and other
dark rocks are common in this unit, which exhibits a generally weak foliation that
is steep and is directed eastward, more or less parallel to the southern edge of the
body.

(x) The Casey Quartz Monzonite—This unit mainly forms two large bodies
which are intrusive into older units which include the Endako, Glenannan, Nithi,
Tatin, and Titan quartz monzonites. The Francois quartz monzonite is also an older
unit because it is cut by a Casey dyke at a point 1 mile south of the Endako mine.
One of the large Casey bodies is a stock near Shovel Creek which extends two arms
eastward, one on either side of Tatin Lake, and a third arm east-southeastward as far
as the Stellako River. The arm lying south of Tatin Lake is shown as turning south-
ward to include isolated outcrops in two places adjoining the Stern Lake road, north-
east of Endako village. The second large body underlies the eastern flanks of Nithi
Mountain and is an arcuate mass that is concave eastward and extends to the limits
of mapping.

The unit comprises light-coloured rocks, many of which locally have been
called alaskite. They are mostly quartz monzonites, although some fine-grained
varieties are granites. Although varying in appearance due to their differing grain
size and porphyritic development, all are characterized by an absence of hornblende,
a low biotite content, and an inequigranular texture.

Fine-grained rocks occupy parts of the margins of the main bodies and also
form dykes and offshoots of the latter. They are pink, more or less porphyritic rocks
which resemble aplites and have an average grain size of about one-half millimetre.
Orthoclase and quartz phenocrysts are 3 millimetres in size in some rocks and are
as large as one-half centimetre in others. Under the microscope the quartz pheno-
crysts appear as aggregated grains, and the rocks are found to contain micropegma-
tite. The estimated mode of a specimen of these rocks is: Quartz, 33 per cent;
orthoclase, 40 per cent; plagioclase, 25 per cent; biotite, 2 per cent.

The remaining rocks are somewhat coarser grained, with average grain sizes
ranging up to 2 millimetres; they are pink or white quartz monzonites that weather
either white or brownish. The coarser of these rocks are found mainly in the stock
and its northernmost arm, and in the northern part of the Nithi Mountain body.
The absence of fine-grained rocks along parts of the contacts with the older units,
and in some dykes which cut these units, shows that the degree of chilling of the
intrusions was slight. In some places the adjoining older rocks were apparently
sheared prior to emplacement of the Casey intrusion; for example, the Tatin quartz
monzonite at a contact north of Tatin Lake. In the stock, rapid fluctuations of grain
size occur and locally there are lenses of granite pegmatite and separate pod-like
concentrations of biotite. In many places the rocks contain small irregular cavities
partly filled with well-crystallized quartz, orthoclase and biotite, and chlorite. A
foliation is recorded only in rocks north and south of the east end of Tatin Lake,
where it is directed northward across the assumed strike of both bodies. Inclusions
of foreign rocks are virtually absent in the unit.

The coarser-grained rocks contain phenocrysts of orthoclase and quartz which
increase in size and number roughly with increasing grain size of the rock. They
may be as large as 1 centimetre and constitute as much as 30 per cent of the rock.
The phenocrysts are relatively inconspicuous because of the irregularity of their
margins, which are poikilitic to smaller crystals, With increasing coarseness the
rocks adopt a less granular, more interstitial texture, in which both quartz and ortho-
clase partly surround other crystals and form interstitial wedges. Plagioclase is
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generally in small crystals, and in some of the rocks it exceeds orthoclase in amount.
Biotite forms small scarce books and plates and is slightly more plentiful than in the
fine-grained rocks. Under the microscope some interstitial orthoclase is seen to
possess microcline twinning, and plagioclase crystals show wide marginal zones and
only the faintest indication of oscﬂlatory zoning, Local graphic intergrowths of
quartz and orthoclase occur but not in the coarsest-grained rocks. The estimated
mode of a typical coarser-grained rock is: Quartz, 36 per cent; orthoclase, 30 per
cent;: plagioclase, 30 per cent; biotite, 3 per cent; accessories, 1 per cent.

(x1) Younger Quartz Monzonites and Quartz Diorites—These varied rocks
compnse intrusions which are mainly within the quartz diorite complex or locally
in the Endako quartz monzonite. They occur in the eastern part of the area, but
are also known outside the area to the west, on Sam Ross Creek. The intrusious
generally have sharp, somewhat chilled contacts with their host rocks, and on the
peninsula near Simon Bay they locally form intrusion breccias in the older complex.

The quartz monzonites are rather fine-grained or medium-grained grey-pink
rocks which mostly contain a few orthoclase phenocrysts of one-half centimetre size
and in some cases quartz crystals of equal size. Biotite exceeds hornblende, and
together they form about 7 per cent or less of the rock. Textures are more or less
granular and foliated, but some quartz is interstitial. Under the microscope, plagio-
clase generally shows only a weak zoning, rarely with oscillations.

The quartz diorites are greyer inconspicuously porphyritic rocks with a some-
what higher mafic content than the quartz monzonites. Biotite generally forms
abundant small flakes and homnblende small prismatic crystals. Feldspar crystals
range in size to one-half centimetre, and the rocks have inequigranular textures and
some degree of foliation. Plagioclase crystals are strongly zoned with oscillations,
and the orthoclase partly has microcline twinning,

Near Alf Lake a quartz monzomnite with abundant large orthoclase crystals is
cut and altered by a quartz diorite porphyry with crowded aligned laths of plagioclase
and hornblende, and the two rocks together form a multiple intrusion whose full
extent is unknown. The estimated mode of the quartz monzonite is: Quartz, 30 per
cent; orthoclase, 35 per cent; plagioclase, 29 per cent; hornblende, 2 per cent;
bictite, 3 per cent; accessories, 1 per cent. 'That of the quartz diorite porphyry is:
Quartz, 20 per cent; orthoclase, 20 per cent; plagioclase, 46 per cent; hornblende
and biotite, each 6 per cent; magnetite and other accessories, 2 per cent.

Quartz monzonite that is exposed on the island and the west side of the penin-
sula in Fraser Lake corresponds lithologically to the generally described type and
recurs locally on the east side of the peninsula as an intrusion breccia of quartz
monzonite with crowded amphibolite and quartz diorite fragments. On nearby
Mouse Point and to the southeast across Shotgun Creek, further unchilled guartz
moenzonite or quartz diorite intrudes the older complex and is probably a part of
the same younger body. The estimated mode of a specimen from the southeastern
outcrops is: Quartz, 35 per cent; orthoclase, 20 per cent; plagioclase, 37 per cent;
biotite, 6 per cent; accessories, 2 per cent. _

Westward as far as the Stellako River there are isolated outcrops of rocks which
probably belong to one or more other bodies. Immediately west of Mudhole Lake
a strongly porphyritic, medium-grained pink quartz monzonite decreases in grain
size toward its contact with the older complex, and the resulting chilled rock contains
local segregations of granite pegmatite. The estimated mode of the medium-grained
quartz monzonite is: Quarz, 35 per cent; orthoclase, 40 per cent; - plagioclase, 20
per cent; biotite and hornblende, etc., 5 per cent. At the Stellako River, on Indian
Reserve No. 5, an inconspicuously porphyritic quartz diorite of rather fine grain size
occurs which is neither a part of the older complex nor similar to other younger
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quartz diorites in the vicinity. It is a grey somewhat altered rock with quartz that
is partly interstitial and with rare plagioclase phenocrysts three-quarters of a centi-
metre in size. Its estimated mode is: Quartz, 30 per cent; orthoclase, 15 per cent;
plagioclase, 46 per cent; biotite, 6 per cent; hornblende, 2 per cent; accessories,
1 per cent. Farther upstream to the southwest, fresh quartz diorite of differing
appearance intrudes the Endako quartz monzonite and adjoins the Casey quartz
monzonite at a shear zone wherein diabase dykes have apparently been sheared,
altered, dismembered, and mechanically incorporated in crushed quartz diorite.
The unaltered quartz diorite corresponds to the generalized description, except that
it lacks hornblende. Its estimated mode is: Quartz, 20 per cent; orthoclase, 25 per
cent; plagioclase, 45 per cent; biotite, 8 per cent; accessories, 2 per cent.

Near Mary Lake a medium-grained somewhat porphyritic quartz monzonite
outcrops widely and is emplaced in the older complex, the contact more or less
paralleling the direction of steep foliation in the latter. At the margin of the body
the quartz monzonite is rather fine grained and resembles in a general way the rock
on Indian Reserve No. 5. :

(xii) The Pond Quartz Diorite—This unit is exposed in a single isolated out-
crop near the tailings-pond dam to the north of the Endako mine. It probably forms
a stock whose size and relationships are unknown, except to the west, where it is in
disturbed and probably intrusive contact with the Endako quartz monzonite. At this
contact the two rocks are-separated partly by northwesterly shears and partly by a
northeasterly dyke,

The quartz diorite is a pinkish-grey fairly fresh rock which appears to be equi-
granular and medium grained but on close inspection is seen to have a crowded
porphyritic texture. The rock is largely composed of closely packed crystals, mainly
about 2 and 3 millimetres in size, of quartz, pink orthoclase, zoned plagioclase,
booky or platy biotite, and squat hornblende, which occur in a subordinate granular
matrix of much smaller quartz and feldspar crystals. Under the microscope, ortho-
clase appears clear and non-perthitic, and plagioclase is strongly oscillatory zoned
and too weakly twinned to allow determination of its composition. Quartz and
orthoclase are partly intergrown in the granular matrix, whose average grain size is
less than one-half millimetre. The estimated mode of the rock is: Quartz, 35 per
cent; orthoclase, 20 per cent; plagioclase, 50 per cent; biotite, 3 per cent; horn-
blende, 1 per cent; accessory sphene and magnetite, 1 per cent.

(xiii) The Fraser Granodiorite.—Exposures of this unit are confined to two
adjacent outcrops on the highway near the west end of Fraser Lake. The outcrops
are in an area of contrasting low magnetic susceptibility, which is shown on the
aeromagnetic map as extending east-southeastward as far as Mudhole Lake, and
having a width of as much as 2 miles. The unit therefore probably forms a stock
which underlies this area, extends an unknown distance to the northwest, and may
transect adjacent units. Of the two outcrops, the western one is of finer-grained rock
and is probably close to the edge of the stock. Both outcrops contain partly rounded
inclusions of fine-grained pink and grey rocks whose origin is unknown.

In the eastern outcrop the granodiorite is a moderately fresh, pink rock of
medium-grained appearance. It consists of crystals mainly between 1 and 3 milli-
metres in size, which are crowded together in a pink finer-grained groundmass. The
dappled texture and visible intergrowths of quartz and orthoclase in the groundmass,
and the presence of occasional larger quartz grains containing feldspar inclusions,
give the rock a similarity to the Francois quartz monzonite, from which it differs
mainly in having few orthoclase crystals larger than 3 millimetres, abundant plagio-
clase crystals as much as three-quarters of a centimetre in size, and easily seen horn-
blende prisms. Under the microscope, orthoclase is turbid and non-perthitic,
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micropegmatite is visible in the groundmass, and plagioclase has a complex oscilla-
tory zox_ling and also a sodic composition that identifies the rock as a granodiorite.
The estimated mode of the rock is: Quartz, 15 per cent; orthoclase, 30 per cent;
plagioclase, 50 per cent; biotite, 3 per cent; hornblende, 2 per cent; accessories,
1 per cent.

B. Minor Intrusions.—Small intrusions in the batholith and the adjoining Takla
rocks include numerous dykes and two stock-like bodies. They have various com-
positions and may range widely in age. A porphyry stock that is confined to the
Takla rocks may pre-date the batholith, and unchilled bodies variously of aplite,
pegmatite, and quartz diorite may relate to the cooling stage of the batholith., The
remaiming intrusions are chilled dykes which wholly post-date the batholith and were
successively emplaced prior to deposition of the Endako Group.

(i) Aplite and Pegmatite —These rocks of granitic composition (marked A on
the maps) are restricted to the batholith and are apparently the oldest minor intru-
sions within it. Pegmatite is uncommon and occurs mostly with aplite, in which it
forms lenses possessing either a sharp or gradational contact, In the quartz mon-
zonites of the northern part of the area, however, pegmatite lenses occur alone or
with a central quartz vein. Pegmatite mostly has a crystal size of about 1 inch at
most and consists of quartz, perthitic orthoclase, and minor plagioclase and biotite.
Where gradational to aplite it may contain a coarse aplite groundmass throughout.
The largest body found is a 30-foot-wide dyke occurring alongside an aplite dyke
about three-quarters of a mile northeast of Casey Lake.

Aplite includes porphyritic and non-porphyritic varieties and is very widespread
in the batholith as dykes of varied attitude, Porphyritic aplite forms some of the
widest dykes, which measure as much as 30 feet, and it also forms an elongate stock-
like body of northerly trend that occurs with unexposed contacts 3 miles west of
Endako. Aplite is a pink rock of uniform appearance and with an average grain
size of about one-half millimetre. Its mineralogical composition is much like peg-
matite, and porphyritic varieties have scattered small phenocrysts of biotite and
others, as large as one-half centimetre, which are variously of quartz, orthoclase, and
rarely plagioclase. Irregular small cavities occurring sparsely in the rocks are partly
filled by projecting crystals and were formed by the local concentration of volatile
fluids. Contacts of dplite with host rocks are sharp, show no chilling, and in places
enclose irregular wisps of the host. Very commonly the aplite bodies contain clear,
impersistent veins of quartz, which are mostly less than one-half inch wide and in
places contain small amounts of orthoclase.

Aplites are generally rare in the Tatin quartz monzonite and, by contrast, they
are abundant in the Casey quartz monzonite. In places they occur in swarms of
dykes of individual widths ranging from a few inches to 20 feet. At the Endako
mine, dykes of non-porphyritic aplite possess varied attitudes where exposed and
appear from drill-holes to be confined largely to zones or swarms whose trends are
unknown.

4 (it) The Menard Quariz Latite Porphyry—This rock underlies an area of
about 100 acres adjoining Francois Lake near Menard’s resort, and is equivalent in
composition to a quartz monzonite. It shows no evidence of being a flow and is
probably a small stock or plug emplaced in the Takla volcanic rocks under near-
surface conditions. Its age is unknown, but its altered condition suggests it to be a
comparatively old intrusion which may pre-date the batholith. The porphyry is a
brown or grey weathering, generally altered rock, of which about 40 per cent is
phenocrysts and the remainder a red or purple fine-grained groundmass containing
small crystals and epidote and chlorite patches. The phenocrysts are disoriented,
and they range in size up to one-half centimetre, being mostly smaller. In order of
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abundance they are plagioclase, biotite, quartz, augite, and hornblende. Plagio-
clase phenocrysts are white or flesh coloured; biotite phenocrysts form chloritized
plates or extremely thick books; quartz phenocrysts are small and rounded or kidney
shaped; and augite and hornblende phenocrysts, if present, are long black prisms.
Except for some visible quartz, the groundmass is aphanitic and in places has a
granular appearance due to closely packed, crude radial growths of orthoclase, or
sanidine.

(iii) Quartz Diorite and Quartz Monzonite Dykes—A few dykes of holo-
crystalline, generally non-porphyritic rock cut the batholith and are distinct from
the porphyries described below. The dykes possess mainly northeasterly strikes,
and in some cases reach thicknesses of as much as 100 feet.

One type (marked D on the maps) is a fine-grained hornblende-biotite quartz
diorite which usually possesses only moderate amounts of quartz and has mostly a
felted texture. Dykes of this type occur generally in or near larger bodies of quartz
diorite, against which there may be little or no chilling. Individual dykes occur west
of the summit of Nithi Mountain, west of Alf Lake, at the western edge of the area
south of the highway (close to a body of quartz diorite farther west on Sam Ross
Creek), and northwest of Triangle Lake.

Other distinctive dykes (marked H on the maps) are of pink or grey, rather
fine-grained rock that is characterized by a criss-cross texture of fresh black hom-
blende or augite needles 1 to 3 millimetres in length. The rock is variously quartz
diorite and quartz monzonite and contains, in addition, plagioclase, biotite, and
micropegmatite. The dykes are poorly chilled and are emplaced on the contact
between the quartz diorite complex and younger rocks at Mouse Point on Fraser
Lake, in the Endako quartz monzonite on the Endako mine road, and between the
Endako quartz monzonite and the Pond quartz diorite to the north of the tailings
dam.

(iv) Porphyry Dykes.—These dykes, which cut the batholith and older rocks
profusely, have chilled edges and mainly steep attitudes. They are mapped and
described in several groups according to the presence of light-coloured phenocrysts,
which are variously quartz (Q), orthoclase (O), and plagioclase (P). Each group
contains a variety of dykes whose distribution and relative ages, if sufficiently well
known, would be of great interest in construing the history and structure of the
batholith. The majority of the dykes are variously rhyolite, quartz latite, and dacite,
but some are latite or andesite. A few felsite and andesite dykes which occur with-
out phenocrysts are not specifically distinguished on the maps. With some evident
exceptions, the porphyry dykes are apparently pre-mineral in age.

(a) QOP Porphyry.—Dykes with all three phenocrysts are common. Some
contain large orthoclase phenocrysts whose sizes range from one-half centimetre to
2 centimetres. In the southern part of the area, these include northwesterly dykes
of pink quartz monzonite porphyry which cut the Takla rocks and the Menard
porphyry stock and are later than some QO porphyry dykes. Southwest of Endako
a 50-foot-wide dyke trends northwestward in the Glenannan quartz monzonite and
contains large pale orthoclase phenocrysts in addition to quartz, plagioclase, and
biotite, A porphyry also in this category is known only as float and forms large
blocks that are strewn along the highway 2 miles east of Endako. It is an aplitic
textured quartz monzonite porphyry with large phenocrysts of quartz, orthoclase,
and plagioclase and smaller ones of biotite and hornblende. In the northern part of
the area, dykes with large phenocrysts possess northwesterly strikes north-of Cheskwa
Lake and also form a north-northeasterly system some 4 miles long near Triangle
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Lake. Dyke§ qf ﬂ'liS system are as much as 300 feet wide, and they contain horn-
blen(lie and biotite in addition to light-coloured components. They are emplaced in
previously sheared rocks and make ridge-like outcrops.

Dykes referred to in the Annual Report for 1964 as rhyolites are important
because they are found only in the Endako mine area and near mineralized showings
on Nithi Mountain. They are aphanitic pale to buff-coloured rocks which contain
small and scattered rounded or kidney-shaped quartz phenocrysts that are partly
recrystallized, and other phenocrysts of perthitic orthoclase and in some cases of
plagioclase. Biotite forms rare small plates and is generally chloritized. The ground-
mass of the rock contains quartz and orthoclase, partly as micropegmatite, and also
plagioclase. The dykes at the mine are numerous, mineralized, and as much as 40
feet wide, with strikes that range from northeast to northwest. Several narrow
darker-coloured dykes which strike northeastward in the Endako quartz monzonite
north of the tailings dam may be related to them. The dykes on Nithi Mountain
curve northward to the Molly showing and are partly strongly sheared and altered.
Near the showing a large dyke is locally 100 feet wide and contains secondary
uranium minerals in fractures.

West of the Endako mine, on the Nu-Elk claims, dykes whose phenocrysts
include pink orthoclase mantled by white plagioclase possess in some cases north-
northeast strikes and contain biotite in an aphanitic groundmass which contains
micropegmatite, Other dykes lack the maniled phenocrysts and have a pink aplitic
groundmass. Elsewhere in the area, pink or grey dykes occur whose strikes are
mainly between north and east in the southern part and are north-northwesterly in
the northern part. Those in the northern part generally contain conspicuous biofite.

(b) QO Porphyry.—Dykes with quartz and orthoclase phenocrysts are fairly
numerous and widespread in the southern part of the area but are apparently uncom-
mon in the northern part, where they are represented by a few altered grey felsitic
dykes with small pale phenocrysts, for example, northwest of Endako village. The
dykes in this group have predominantly a northwesterly strike, although some on
the baseline 1 mile southwest of the Endako mine have a northeasterly strike. They
are mostly rhyolites, but some have plagioclase in the groundmass and are quartz
latites. Their colour is pinkish-grey or greenish, and they partly contain hornblende
in addition to biotite. Southwest of the mine as far as the lake-shore these dykes
occur with similar appearing orthoclase (O) porphyries and orthoclase plagioclase
{OP) porphyrics and in places are offset by faults and mineralized with specular
hematite and pyrite. Along the Stellako River and yet farther to the east, the dykes
locally contain quartz veins. In drill-holes on the C.M. group to the east of the
Endako mine, chilled brown porphyry is present as vestiges of dykes which have
largely been obliterated by faulting and later dyke intrusion,

(¢} QP Porphyry—Dykes having quartz and plagioclase phenocrysts are not
very numerous and occur scattered throughout the area. They mostly possess a
northwesterly strike and are dacites, although some are quartz latites and contain
micropegmatite in the groundmass of the rock. The dykes are varied in appearance,
being mostly either light or dark grey, and some are pink. Some dykes have crowded
plagioclase phenocrysts and inconspicuous ones of quartz; others have prominent
quartz phenocrysts. Biotite is generally present and may form thick books or con-
spicuous plates; it may, however, be absent in favour of hornblende, which may be
in prominent crystals. Several of the dykes contain conspicuous amounts of epidote
and are rather scverely chloritized. Some are of later age than dykes of quartz
monzonite porphyry and QO porphyry. '

{d) OP Porphyry.—Piuk, grey, or greenish dykes with orthoclase and plagio-
clase phenocrysts are variously latites and quartz latites. Those in the southern part
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of the area are frequently sheared, fractured, altered, and mineralized mostly with
pyrite. Brown dykes at the Endako mine are unique and were named either dacite
or quartz latite in the Annual Report for 1964; they are apparently neither as thick
nor as numerous as the accompanying, probably later QOP porphyry dykes, and
their strike is northeasterly where observable. The brown porphyry has relatively
abundant small biotite flakes and equally small orthoclase and plagioclase pheno-
crysts. It contains quartz partly in aggregates not large enough to be considered as
phenocrysts, and the remainder of the rock is a crystalline fine-grained material,
mainly quartz and orthoclase which partly form micropegmatite,

Other dykes in the southern part of the area strike variously northeastward and
northwestward. A wide one at Mouse Point closely resembles another on the
Stellako road and contains plagioclase mantled by pink orthoclase, separate ortho-
clase phenocrysts as large as one-half centimetre, and thick biotite books. Except
in their phenocryst assemblage, dykes in trenches and a drill-hole on the Rob group,
1 mile west of the Endako mine, resemble adjacent QO and O porphyry dykes and
are wholly similar to northwesterly dykes in the northern part of the area, located
variously northwest of Endako village, north of Tatin Lake, and east of Triangle
Lake.

Elsewhere in the northern part, OP porphyry dykes extend along a north-
northwesterly lineament for a distance of as much as 3 miles from north of the high-
way to the head of Cheskwa Creek. The principal dyke is 150 feet wide and consists
of a grey aphanitic rock with biotite and, rarely, quartz amongst the phenocrysts.
Comparable dykes occur also to the north of Cheskwa Lake.

(e) O Porphyry.—Dykes containing orthoclase phenocrysts alone are uncom-
mon, except to the west and southwest of the Endako mine as far south as the lake-
shore. These dykes contain fine-grained plagioclase and quartz and are probably
quartz latite; in most respects they are similar to QO porphyry and OP porphyry
dykes, with which they are associated. A similar dyke at the Stellako River more
or less follows the contact of the Endako and Casey quartz monzonites.

(f) P Porphyry.—Dykes having plagioclase as the only light-coloured pheno-
crysts are of several types and ages. Grey or brown dykes which occur in the eastern
part of the area possess northerly and northwesterly strikes and are quartz latites,
with hornblende present in an aphanitic, slightly pinkish groundmass. Those near
Seas Lake are fresh, but others near Deserter and Stern Lakes are partly altered and
contain epidote and pyrite. Darker, strongly porphyritic dykes with the composition
of andesite and quartz andesite are apparently unmineralized and are later than vari-
ous other dykes. They occur with northeasterly and northwesterly strikes to the
south and southwest of the Endako mine and at the Stellako River.

The remaining dykes are probably all of post-mineral age and are of two kinds.
A few are grey augite-andesites, which are widely distributed, occurring variously
at the head of Stellako River, south of the east end of Tatin Lake, south of Owl Lake,
and north of Triangle Lake. They strike either northward or northwestward, possess
slender plagioclase phenocrysts, and show a mild degree of alteration involving
epidote and chlorite. More numerous are other grey dykes with the composition
of quartz andesite, or possibly dacite, which occur chiefly in faults and are themselves
commonly faulted and sheared. In drill-holes near MacDonald Lake, molybdenite
and pyrite are present in the adjacent rocks but not in the dykes, which are evidently
post-mineral. So far as known, the dykes are confined to a north-northwesterly line
extending from the head of the Stellako River, through the MacDonald and Casey
Lakes area, to the north side of the highway. From Casey Lake northward this line
is a topographic lineament and is partly followed by previously described OP por-
phyry dykes. South of Casey Lake the dykes apparently follow various faults, which
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are east s.triking near MacDonald Lake. The dykes have pinkish chilled edges, and
they exhibit conspicuous phenocrysts of biotite and plagioclase and rare quartz
ppenocrysts in an aphanitic groundmass which contains plagioclase, quartz, and
biotite. Where sheared, the dykes are partly argillized, biotite is incipiently chlori-
tized, and the rock is ramified by pink or white zeolite veins and calcite.

(v) Lamprophyre Dykes.—These fine-grained dark-green dykes (marked L on
the maps) are probably not all of the same age and include the youngest intrusions
known in the area. They occur throughout the area and are especially numerous in
certain places, notably at the Endako mine, along the Stellako River, on the west
side of Nithi Mountain summit, and on the peninsula in Fraser Lake. The dykes
occur mainly in fractured rock or fault zones and are commonly sheared and partly
altered to calcite and chlorite. Most are devoid of mineralization, but some contain
disseminated pyrite. They are generally narrow and tend to swell, pinch, and
change direction abruptly. Some fresh dykes contain small phenocrysts of plagio-
clase and augite, or hornblende, in a felted groundmass mainly of plagioclase and
hornblende. More altered ones contain small patches of pink calcite and consist in
varying proportions mainly of plagioclase, actinolitic hornblende, biotite, and
chlorite. Quartz may be present in small amount.

7. Structure.—Evidence is insufficient to describe the structure of the batholith
in detail, and only a few generalizations can be attempted. Faulting has probably
been important at all stages of the structural evolution of this area. Repeated condi-
tions of tension were necessary to allow the successive emplacement of intrusions,
which are mostly tabular and steeply inclined, and rocks such as the Casey and Rex
quartz monzonites possess unevenly granular textures suggestive of crushing and
milling of still mushy material. Primary foliations in many of the batholithic rocks
are apparently due more to external stress than to flow. These considerations suggest
that faults were active during emplacement of the batholith and that some of the
intrusions may be aligned with old faults. In the western part of the area most
contacts trend mainly west or west-northwest, but those of the Casey unit may turn
locally to other directions; for example, to the northeast near the Endako mine. In
the eastern part of the area the contacts follow various directions, including north
and northwest, and no clear pattern is evident. Dykes of both pre- and post-
mineralization age in the area possess various strikes, of which northeast and north-
west are the most common.

Evidence of widespread faulting is seen in the sheared, fractured, and altered
condition of many rock outcrops. Strong chloritic faults are mapped in the Endako
open pit and farther east on the C.M. group; numerous other faults are intersected
in drill-holes at the mine or on Nithi Mountain but cannot be mapped because their
directions are unknown. Various topographic lineaments thought to coincide more
or less with faults are mapped. There are many other lineaments visible on air
photographs of the area, those of easterly trend being of doubtful structural signifi-
cance because they follow the direction of glacial movement. The most common
lineament direction is west-northwest, other common directions being northeast and
north.

Some important faults may underlie younger stratified rocks which adjoin or
rest upon the batholith. ~ Tertiary volcanic ro