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FOREWORD

This publication records results of mineral exploration and development in B.C, during 1988. It
has its origins in the Annual Report of the Minister of Mines begun in 1874. For the first 75 years the
Annual Report contained informative and descriptive articles on mines and properties and became known
as the authoritative record of exploration and mining in the Province.

In recent years, the volume largely contained summaries of Assessment Reports, filed in com-
pliance with the Mineral Act. With the improvement in computer and reproduction technology, an index
to assessment reports is now available in hard copy and digital format; copies of the actual reports are
available for purchase in hard copy and microfiche formats. Consequently it has been decided to
discontinue Part C, Assessment Reports summaries, in this publication beginning with the next issue.

The new focus for Exploration in B.C. is reflected in the content and format of parts A and B:
Part A, an exploration overview prepared by the District Geologists and, Part B, geological descriptions
of mining camps and exploration properties examined by Ministry geologists.

1988 was a record year for mineral explorationin B.C. with estimated expenditures of $209 million.

This was spurred, in large part, by a continued firm price for gold (Cdn $537.95 per cunce, 1988 average),
and a record number of financings from flow-through shares.

Exploration continued to focus on precious metals but as the prices for base metals firmed during
the year, explorationists again began to direct their attention to base metal targets, in particular, porphyry
copper-gold deposits.

Two new mines opened in 1988, Skyline Explorations Limited opened their Johnny Mountain
gold mine (see Frontispiece) and Candorado Mines Ltd. began a heap leach operation processing tailings
from the old Nickel Plate mine.

W.R. Smyth
Chief Geologist
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EXPLORATION, DEVELOPMENT AND PRODUCTION HIGHLIGHTS
BRITISH COLUMBIA, 1988

By V.A. Preto
Manager, District Geology and Coal Resources

INTRODUCTION

Mineral exploration continued at an ali-time high in
1988, with the main focus remaining on gold and silver. A
record of $192 million in mineral exploration expenditures
was registered in 1987, only to be shattered in 1988 by an
expenditure of $209 million, 62 per cent of which was
funded by flow-through financing. The number of claims
staked in 1988 was 73 870, down by 24 387 from the 98 257
claims recorded in 1987. This represents a 25 per cent
decrease in staking activity from the previous year, a
reasonable figure assuming many companies have com-
menced advanced exploration programs after completing
a ground acquisition phase in the carlier stages of the
precious metals boom.

Capital investment in new mines, that have either
opened in 1988 or are expected to open in 1989, is in excess
of $315 million and represents the creation of 1100 new
jobs required for the operation of these projects.

w Total value of mineral production for 1987 was $3.5
mrition, up marginally from $3.2 billion in 1986. Coal and
copper continued to register the highest total values at
about $892 and $842 million respectively. In 1987 gold
was firmly in second place in the metals sector with a
production of 389 000 ounces, or 12.1 tonnes, valued at
$239.1 million,

Estimates for 1988 are up for coal and copper with
production projected at $1 023 billion, and $969 million
respectively. Gold production is expected to increase to
424000 ounces valued at $237.6 million due to lower prices
for this metal.

The vigorous exploration pace of the past three years
has resulted in an unprecedented level of development
and a record number of submissions to the provincial
Mine Development Review Process for new mine de-
velopment approval. A total of 40 projects are currently
in the review process, 32 of which are for precious metals
{(see Table A2).

Two new gold operations opened in 1988, the Skyline
Explorations Ltd. Johnny Mountain mine, located in the
rugged northwestern part of the province, 95 kilometres
northwest of Stewart, and Candorado Mines Ltd. tailings
- lcach operation at Hedley. In the same geologic environ-
ment as Skyline, three other gold mines are being readied
for production in 1989: the nearby Snip deposit of Del-
aware Resources Corporation and Cominco Ltd., and,
near Stewart, the Silbak Premier - Big Missouri project of
Westmin Resources Limited, Silbak Premier Mines Ltd.

Al

and Canacord Resources Inc. and the Goldwedge project
of Catear Resources Inc.

Eisewhere, new mines under construction include
Lawyers of Cheni Gold Mines Inc., Golden Bear of North
American Metals B.C. Corporation, Samatosum of Min-
nova Inc., Esperanza of Esperanza Explorations Ltd., and
Spud of McAdam Resources Inc., and all precious metal
projects, and the McDame asbestos project of Cassiar
Mining Corporation.

Most exploration and development projects were for
precious metals and were located in the northwestern part
of the province where the Iskut gold camp, site of the
Johnny Mountain and Snip deposits, has attained a very
significant status with greater than 1.75 million ounces, or
nearly 55 tonnes, of gold identified in these two deposits
alone.

EXPLORATION HIGHLIGHTS

Precious metals are being sought and found in the five
main geological settings briefly summarized below:

TRrRANSITIONAL DEPOSITS

These deposits formed in a transitional setting be-
tween the classic epithermal and the deeper seated
porphyry environments. They include most of the impor-
tant deposits of the Stewart and Iskut camps, specifically
Silbak Premier - Big Missouri of Westmin Resources, the
Sulphurets property of Newhawk Gold Mines Ltd., the
Johnny Mountain mine of Skyline Explorations, and the
nearby Snip deposit of Delaware Resources and Cominco
14d. Johnny Mountain is British Columbia’s newest gold
nine and the other deposits are under development or at
an advanced stage of exploration.

PorrHYRY DEPOSITS

Alkalic or syenitic porphyry copper systems in British
Columbia have long been known to contain significant
amounts of gold which is an important byproduct at the
Afton and Similkameen mines. Some subeconomic cop-
per deposits located during porphyry exploration in the
1960s are being explored again to determine whether they
contain gold-enriched zones which may be selectively
mined. Examples from central British Columbia are the
Q.R. deposit held by Q.P.X. Minerals Inc. and the nearby
Cariboo Bell deposit of Imperial Metals Corporation,
where definition drilling is underway. Targets at Cariboo
Bell are pittable zones of 2.5 to 4.5 million tonnes grading
at least 6.8 grams per tonne gold. The outlook for this
property is very good. Previously estimated porphyry



copper reserves were 116 million tonnes grading 0.31 per
cent copper and (.41 gram per tonne gold.

Other interesting projects of this type, ail in the
Omineca region northwest of Prince George, are the
Phil-Heidi (Mount Milligan) deposit of Continental Gold
Corporation, the Tas property of Noranda Exploration
Company, Limited, and the Takla-Rainbow property of
Cathedral Gold Corporation. All of these properties have
good potential for large low-grade deposits grading 0.5
per cent or less copper and 1 gram per tonne or less gold
and smaller, higher grade shear-controlled targets.

Near Slocan, in the south-central part of the province,
gold-copper mineralization at the Willa deposit of Nor-
thair Mines Limited occurs in silicified porphyries,
intrusive breccia and strongly propylitized coeval vol-
canics of the Lower Jurassic Rossland Group.

EPITHERMAL DEPOSITS

Classic epithermal systems in Mesozoic and Tertiary
volcanic rocks are the host environment for at least one
of the province’s developing gold mines. The Lawyers
deposit of Cheni Gold Mines Inc. is located in the Too-
doggone area, 300 kilometres north of Smithers, and is
expected to begin production very early in 1989,

Other deposits of this type, that have reached the
advanced exploration stage, incinde the Al deposit of
Energex Minerals Ltd., also in the Toodoggone area, and
the Cinola deposit of City Resources (Canada) Ltd., on
the Queen Charlotte Islands. Exciting new discoveries in
Eocene voleanic rocks in the easily accessible Okanagan
region include the Brett deposit of Huntington Resources
Inc. and the Vault deposit of Canadian Nickel Company
Ltd.

VOLCANOGENIC MASSIVE SULPHIDES

Since the discovery by Westmin Resources of the
world class H-W massive sulphide deposit on Vancouver
Island in 1979, Paleozoic and Mesozoic submarine vol-
canic sequences in British Columbia have been intensively
explored for similar deposits. The silver-rich Samatosum
deposit of Minnova Inc. was discovered late in 1985 and
is schedunled to begin production early in 1989. Other
massive sulphide deposits under active exploration in-
clude the Lara deposit of Laramide Resources Limited on
Vancouver Island and, in the northwestern part of the
province, the Windy Craggy deposit of Geddes Resources
Ltd. and the Tulsequah Chief deposit of Redfern Resour-
ces Ltd. and Cominco Ltd.

(GOLD-ENRICHED SKARNS

The reopening of the Nickel Plate mine of Corona
Corporation in 1987 as an open-pit operation, brought
into focus the importance of this deposit type in British
Columbia. The province has more than 300 recorded
skarn occurrences, roughly one third of which contain
gold. The Tillicarn Mountain deposit of Esperanza Ex-
plorations Ltd., in the Kooteray region, has been actively
explored by Esperanza since 1980, with total expenditures
amounting to approximately $8 million.

Other potentially economic gold-enriched skarns in-
clude deposits at Zeballos on Vancouver Island, on Banks
Island, on Texada Island and in the Rossland volcanic
rocks near Nelson, where the Second Relief is a past
producer which yielded nearly 3.1 tonnes of gold.

OTHER SIGNIFICANT DEPOSITS

A number of other precious metal deposits, mostly
associated with major faults, are definitely highlights on
the British Columbia scene.,

The Golden Bear deposit of North American Metals
Inc., located west of Dease Lake, is under development.
Gold occurs in silicified and breccia zones along a major
fault between Permian limestones and upper Triassic
andesites.

The mesothermal veins of the Bridge River gold camp,
historically the province’s largest gold producer, are as-
soctated with major fault structures. The Bralorne mine
of Corona Corporation and the nearby Congress deposit
of Congress Operating Corporation are the targets of
major exploration programs.

On Vancouver Island, Westmin Resources continued
with a major exploration program on its Debbie property
southeast of Port Alberni. Gold mineralization occurs in
veins and extensive quartz-carbonate-pyrite alteration
zones associated with north-trending faults, as well as in
a magnetite-jasper-sulphide-bearing chert with quartz-
vein stockwork in the footwall basalt.

The Harrison Lake gold deposit of Bema International
Resources Inc., located near Vancouver, occurs in a
quartz-vein stockwork in a Tertiary quartz diorite and
continues to be aggressively explored.

A major shift in production is nnderway at the Cassiar
asbestos mine. Reserves in the open pit are nearing
exhaustion and the large McDame underground orebody
is being developed to ensure continued production at least
to the year 2000.

Although in 1987 coal ranked with copper as the
province’s highest value mineral product at $855 million,
overall production value dropped by $75 million or 8 per
cent from the previous year, while output rose by 1.3
million tonnes. Difficult and depressed coal markets
continue to delay a production decision at the large Mount
Klappan anthracite project of Gulf Canada Resqurces
Limited and are dominating critical contract price
negotiations for the huge Quintette project of Quintette
Coal Ltd.

OPERATING MINES

- —'/"

NORTHWESTERN DISTRICT

Six mines operated in the Northwestern District in
1988 (Table Al). They employ more than 1000 people and
continued to play an important economic role in the
region. Generally higher commodity prices for base me-
tals and a more stable demand for asbestos fibre resulted
in positive profit margins for the open-pit mines. Gold



TABLE At
OPERATING MINES IN BRITISH COLUMBIA - 1988

Map No. Mine Owner Mining Tonnes Rated % Annual Deposit Reserves/Production
Fig. A1 Division Milled Capacity Rated Type
(oo00s) (tpd) Capacity

NORTHWESTERN DISTRICT

16 Erickson Gold Total Erickson Liard 68.2 270 70 Au-Ag vein Reserves 23 kt @ 34.3 g/t Au.
Resources Ltd.
35 Johnny Mountain ~ Skyline Liard 24.2 180 37 Au-Ag vein Reserves: 984 kt @ 22.1 g/t Au.
Explorations Ltd. Production: 339.2 kg Au, 662.7 kg Ag,
99.8 t Cu in concentrates.
94 Equity Silver Equity Silver Omineca 3 006.1 10000 82 Transitional Reserves: 12.13 Mt @ 85.5 g/t Ag;
Mines Ltd. Ag-Au-Cu 1.12 g/t Au; 0.25% Cu,Production:

186 162 kg Ag, 1559.4 kg Au, 7022t
Cu in concentrates; 557 kg Au,
1388 kg Ag in dore bars,

14 Cassiar Cassiar Mining Liard 1450 3600 116 Ultramafic; Reserves: 2,04 Mt. Open-pit reserves
Corporation ashestos be exhausted in August 1989; MeDame
u/g mine scheduled for production in
1990,
15 Taurus Taurus Resources Liard 4.0 165 7 Au-Ag vein Proven reserves exhausted. Mill closed
Lid. December after processing bulk sample
from Hopeful zone,
327 Bell Noranda Minerals Omineca 5 368.5 17 000 87 Porphyry Cu Reserves: 18.3 Mt @ 0.51% Cu;
Inc. hyproduct Au. Production: 22 625t Cu,

874 kg Au, 3171 kg Ag.

CENTRAL DISTRICT

139 Bulimoose Bulimoose {iard 1711.8 8300 74 Coal Reserves: §8.7 Mt metallurgical coal,
Operating Corp. Production: 1.7 Mt metaliurgical coal
140 Quintette Quintette Coal Lid. Liard 4 697.3 17 260 75 Coal Reserves: 231 Mt metallurgical

coal, 20.5 Mt thermal coal, Production:
4.45 Mt metallurgical coal.

141 Endako Placer Dome Inc. Cariboo 69155 29 600 64 Porphyry Mo Reserves: 128 Mt @ 0.081% Mo,
142 Gibraftar Gibraltar Cariboo 5510.7 35000 43 Porphyry Reserves: 200 Mt @ 0.31% Cu, 0.009%
Mines Lid. Cu-Mo Mo. Production: 4.2 kt Cu in

concentrates and cathode Cu from
electrowinning plant.
143 Btackdome Blackdome Clinton 77.0 200 107 Epithermal Reserves: 180 kt @
Mining Corp. vein, Au-Ag 2559/t Au, 74.0 g/t Ag.



KQOTENAY DISTRICT

144
145
146
147

148
150
166
175

177

Line Creek
Baimer
Coal Mountain

Greenthills

Fording River
Sullivan
Silvana
Union

0.B. - Skylark

SOUTH-CENTRAL DISTRICT

200 Nickel Plate

2a7 Copper Mountain

220 Afton

328 Valley Copper/
Lornex

329 Brenda

330 Highland Bel

SOUTHWESTERN DISTRICT

324 Myra/H-W

325 Island Copper

326 Quinsam

Crows Nest
Resources Ltd.
Westar Mining
Ltd,

Byron Creek
Coliieries
Westar Mining
Ltd.

Fording Coal Ltd.
Cominco Ltd,

Dickenson Mines
Ltd.

Sumac Ventures
Lid.

Viscount
Resources Lid,

Corona

Corporation

Similco Mines

Lid. (Cassiar Mining)

Afton Operating
Corp.

Highland Valley
Joint Venture
Brenda Mines Ltd.

Teck Corporation

Westmin
Resources Ltd.

BHP-Litah
Internationat nc.
Quinsam Coal
Limited

Fort Steele
Fort Steefe
Fort Steele

Fort Steele

Fort Steele
Fort Steele
Slocan

Greenwood

Greenwood

Similkameen

Similkameen

Kamloops

Kamloops
Osoyoos

Greenwood

Alberni

Nanaimo

Nanaimo

* Annual rated capacity = daily rated capacity x 365

20949
6462.6
10301

3053.8

5020.4
20381
278
10.9

n/a

879.6

74778

28072

40013.7
11 286.1
37.3

1138.6

167039

10 400
26 000
4930
$900

15 900

7300

heap
leach
custom
mifled

2200

22 000

7700

117 500
30000

107

4000

44 800

55
68
57

85

104

76

n/a

110

93

100

83
103
96

89

102

Coal
Coal
Coal
Coal

Coal

Sedex
In-Pb-Ag
Ag-Pb-Zn-Cd
vein

Tailings and
and dumps
Ag-Au

vein

Au-Ag
skarn
Porphyry
Cu-Au-Ag

Porphyry

Porphyry
Cu-Mo

Porphyry

Ag-Pb-Zn
vein

Voleanogenic
massive
sulphide
Porphyry
Cu-Mo

Coal

Production: 1.2 Mt metallurgical
coal, 0.6 Mt thermal coal.
Production: 5.7 M{ metallurgical
coal, 75 kt thermal coal.
Production: 0.9 Mt thermal coal.

Production: 2.2 Mt metalturgical
coal, 0.54 Mt thermal coal, 0.31 Mt
special-blend coal,

Production: 4.6 Mt metallurgical coal,
0.35 Mt thermal coal.

Reserves: 2473 Mt @ 4.6% Pb, 7.1%
29g/tAg

Reserves: 43 kt @ 433 g/t Ag,

5.0% Pb, 5.8% Zn.

Production: (to August) 8 kg Au, 243
kg Ag.

Reserves: 54.5 kt @ 924.5 g/t Ag,
3.4g/tAu.

Reserves: ~ 8.25 Mt @ 3.02 g/t Au.

Reserves: proven;

47 WMt @ 0.46% Cu;

possible 103 Mt @ 0.42% Cu.
Reserves; Crescent Zone; 1.07 Mt

@ 0.46% Cu, 0.206 g/t Au. Ajax

Zone; 24.5 Mt @ 0.46% Cu, 0.34 g/t Au.
Reserves: 767.2 Mt @ 0.4% Cu,

0.008% Mo.

Reserves. ~ 15 Mt @ 0.167% Cu,
0.038% Mo

Reserves (Jan. 1988): 125 Mt @
2.40% Cu, 0.36% Pb, 5.28% Zn, 2.4 g/t
Au, 37.7 g/t Ag.

Reserves (current pit): ~ 30 Mt

Production: 180 kt thermal coai sold to
B.C. cement industry.



prices were down from 1987, but remained at economic
levels for the underground gold mines.

Cassiar Mining Corporation (14) maintained its pro-
duction levels at approximately 100 000 tonnes of ore per
month from its open-pit operation with no shutdown
during the summer months. The waste-to-ore ratio de-
creased throughout the year as the bottom of the pit was
approached. At the end of the year very little waste was
being mined and some ore was being stockpiled. Slope
stability has become a problem with the development of
major fractures on the east and south walls, and the
open-pit operation will be completed by April 1989; stock-
piled ore will keep the mill supplied until 1990 when the
underground McDame deposit will begin production,

Total Energold Corporation continued to produce at
approximately 250 tons per day from its Erickson mine
(16) until the end of November when all accessible ore
reserves were mined out. Total Energold is currently
driving an adit to access the Michelle zone beneath the
Cusac mine, The mill is expected to reopen in 1990. The
other gold mine in the Cassiar Camp, Taurus (15), pro-
cessed a large bulk sample from the Hopeful zone. It also
¢losed down its mill in December, 1988, pending assess-
mtent of possible sources of more ore.

The first new mine in the Northwestern District in
seven years, the Reg (Johnny Mountain) {35), opened in
Angust 1988. A gold mine located south of the Iskut River
and accessible only by air, it is currently producing 180
tonnes per day. In 1988 the mill processed 24 250 tonnes
of ore and produced 339 216 grams of gold, 662 695 grams
of silver and 99 810 kilograms of copper in concentrates.

On Babine Lake the Bell (327) open-pit mine con-
timued to produce 15 000 tonnes of ore per day at an
average grade of 0.50 per cent copper with a waste-to-ore
ratio of 0.85:1. The mill operated at 14 760 tonnes per day
and produced 22 625 tonnes of copper, 874 kilograms of
gold and 3171 kilograms of silver in concentrates.

The Equity Silver (94) open-pit mine south of Houston
operated at a mining rate of 10 000 tonnes per day with a
waste-to-ore ratio of 3.03:1. The mill processed 8500 to
9000 tonnes per day and produced 186 162 kilograms of
silver, 1559.4 kilograms of gold and 7022 tonnes of copper
in the concentrate and 557 kilograms of gold and 1388
kilograms silver in doré bars.

CENTRAL DISTRICT

There were two active coal mines and three active
metal mines in the district (Table Al). At the Bullmoose
mine (139), Teck Corporation produced 1.7 million ton-
nes of clean coal, almost all of it being metallurgical grade.
Quintette Coal (140) produced over 4.4 million tonnes of
metaliurgical coal and small shipments of thermal coal,
with the bulk of the production coming from the Mesa and
Mesa Extension pits.

Endako Mines Division of Placer Dome Inc. (141)
milled over 6.9 million tonnes of ore grading 0.081 per
cent molybdenum during the year, and concentrated on
the ultimate design of the pit. Gibraltar Mines Ltd. (142)
milled 5.5 million tonnes of ore grading 0.31 per cent

copper and 0.009 per cent molybdenum to mid-May, when
the pit was closed by a labour dispute. The heap
leach/electrowinning plant continued to produce at near-
ly 14 tonnes of cathode copper per day, most of which was
stockpiled at the mine. Blackdome Mining Corporation
(143) continued to mill approximately 200 tonnes of ore
per day grading 25.5 grams gold and 74 grams silver per
tonne. An apgressive program of more than 2250 metres
of underground development and more than 100 surface
and underground diamond-drill holes concentrated on the
No. 1 and No. 2 vein systems, but also included drilling or
underground exploration of the Giant and Redbird veins,
and the newly discovered Watson and No. 17 veins. Ore
grade mineralization was discovered in the Giant, Red-
bird and No. 17 veins; the latter appears to be an extension
of the No. 1 vein that has provided most of the mine ore
to date.

KooTENAY DISTRICT

At the Silvana mine (166}, steeply dipping sheared and
mineralized structures have been found perpendicular to
the main lode of silver-bearing lead-zinc ore. One of these
structures is sufficiently large to be mined and grades 1370
grams per tonne silver with the only apparent sulphide
present being sphalerite. Dickenson Mines Limited has
been successful in using soil geochemistry to trace the
main lode structure on surface through overburden. The
main lode is cut by a number of low-angle faults which are
not casily recognized. These faults are believed to displace
lodes of other old mines to the north (for example Queen
Bess). To date about 740 metres of exploration and
development drilling, mostly underground, has been com-
pleted at Silvana.

The O.B.-Skylark silver-gold mine (177) at Green-
wood is shipping ore grading 924.5 grams per tonne silver
and 34 grams per tonne gold to the Dankoe mill at
Keremeos where it is milled at a rate of 110 tonnes per
day. Reserves are estimated at 54 500 tonnes. 1988 work
involved 680 metres of drilling from surface and 1608
metres underground. There was 476 metres of drifting for
development and stoping.

The Union mine (175) reopened in April. By the end
of August, 8 kilograms of gold and 243 kilograms of silver
had been produced from 10 900 tonnes of ore by heap
leaching. About 70 000 tonnes of tailings and old dumps
are available for treatment.

Six thousand metres of mine development was com-
pleted at the Sullivan mine (150).

SOUTH-CENTRAL DISTRICT

Strong copper prices and the currently stable environ-
ment for gold production have greatly improved
profitability, ore reserves and mine development plans at
operating mines in south-central British Columbia.

The Highland Valley Copper (328) joint venture op-
erated throughout 1988 at an average production rate of
110 000 tonnes per day, with a stripping ratio of 0.9:1. At
the beginning of the year the joint venture announced
plans to move and incorporate the two Highmont mills



into the Lornex milling complex at an estimated cost of
$70 million. Construction is reported to be on schedule
and the addition is expected to be on stream by May 1989.
Therated capacity will then be increased to 131 000 tonnes
per day. Current reserves are in the order of 770 million
tonnes grading 0.4 per cent copper and 0.008 per cent
molybdenum {combined Lornex and Valley pits).

Afton Operating Corporation began production in
1988 from the Crescent pit (220) (Comet-Davenport
property) following depletion of reserves in the Pothook
zone last spring. The Crescent zone contains reserves of
1.07 million tonnes grading 0.46 per cent copper and 0.206
gram per tonne gold. The company has announced that
it will develop the Ajax property, several kilometres south
of Kamloops, and process the ore at the Afton mill. The
Ajax project is currently under review by the Mine De-
velopment Steering Committee. Ajax reserves total 24.5
million tonnes grading 0.46 per cent copper and 0.34 gram
per tonne gold. Capital costs are expected to be $11
million. The company currently operates at an average
production rate of 7700 tonnes per day, but wilf increase
to about 10 000 tonnes per day when the Ajax pit comes
on stream. The Ajax project will extend Afton’s operation
for at least another seven vears.

The Copper Mountain - Ingerbelle mine complex
(207) south of Princeton was purchased in 1988 by Cassiar
Mining Corporation from Newmont Mines Limited for
$10 million. The new company, Similco Mines Ltd., is
processing approximately 20 000 tonnes of ore per day.
Current reserves are: proven, 47 million tonnes grading
0.46 per cent copper; probable, 103 million tonnes grading
1.42 per cent copper.

Since opening in 1987, production at the Nickel Plate
mine (200) has been maintained at an average rate of
about 2450 tonnes per day, with a 9:1 stripping ratio.
Open-pit ore is currently being blended with ore mined
from selected underground zones, Ore reserves are ap-
proximately 8,25 million: tonnes grading 3.02 grams per
tonne gold. During 1988 Corona Corporation maintained
an exceptionally high level of exploration in the mine area
and on adjacent properties.

Brenda Mines Ltd. {331) produced at a daily rate of
30 000 tonnes, for a 1988 total of approximately 11.3
million tonnes. Current reserves are 15 million tonnes
grading 0.167 per cent copper and 0.039 per cent molyb-
denum. In March of 1988 the company received a
discount on its electrical costs, which extended the life of
the mine to mid-1990.

At Beaverdell, Teck Corporation’s Highland Bell
mine (332) operated at 100 tonnes per day throughout
1988. From 1900 to the end of 1988 the mine has produced
1150 tonnes of silver.

SOUTHWESTERN DISTRICT

At the Myra Falls Operations {324) of Westmin Re-
sources Limited near the south end of Buitle Lake, full
production has continued through 1988 from the large
H-W and the smaller Lynx underground mines. Starting
in late 1987, the capacity of the mill was expanded by 33
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per cent and it is now operating at or near its new rated
capacity of 4000 tornes per day. Total published reserves
in all categories at the start of 1988 were 12.5 million
tonnes averaging 2.40 per cent copper, (.36 per cent lead,
5.28 per cent zinc, 2.4 grams per tonne gold and 37.7 grams
per tonne silver. Underground exploration drilling is
ongoing at both mines in order to maintain and confirm
future reserves. The orebodies being mined are poly-
metallic massive sulphide deposits occurring in rhyolitic
units within a mixed package of Paleozoic Sicker Group
volcanic rocks.

The Island Copper mine (325) of BHP-Utah Mines
Limited on Rupert Inlet near Port Hardy also continued
in full production in 1988, at a milling rate of approximate-
ly 45 000 tonnes per day. Only about 30 million tonnes of
the original 257-million-tonne orebody remain accessible
to mining within the present open pit. However, a sub-
stantial tonnage of additional ore-grade mineralization
was identified by drilling in the southeast corner of the pit
in 1985. It is beyond the design limits of the present pit
but, if developed, would add about four years to the
remaining life of the mine. A procedure for recovering
these additional reserves has been designed, government
guidelines and approvals are in place, and a corporate
decision to proceed was announced early in December.
The Island Copper orebody is a porphyry copper-molyb-
denum-gold deposit assoclated with a Jurassic quartz
feldspar porphyry dyke intruding Bonanza Group an-
desitic tuffs.

Quinsam Coal Limited has been producing thermal
coal from its coal deposit at Middle Quinsam Lake (326)
at a steady rate of 15 000 tonnes per month through 1983
and selling it to the British Columbia cement industry.
The company is still waiting for improved thermal coal
markets before proceeding to full production at the
originally designed rate of about 1 million tonnes annually.

GOVERNMENT SERVICES
AND INCENTIVES

The provincial government has been responsive to the
needs of industry in this period of strong exploration
activity. Essential geoscience data is being provided at an
unprecedented rate by the British Columbia Geological
Survey Branch thanks to a significantly expanded opera-
tional budget and the 5-year Canada/British Columbia
Mineral Development Agreement. Significant incentives
and legislative changes have also been introduced to
better serve industry. Highlights of these programs and
incentives are:

* A record of field programs by the Geological Sur-
vey Branch, including ten 1:50 000 regional
mapping projects in poorly known or underex-
plored areas, expanded mineral deposit mapping,
Regional Geochemical Surveys, industrial
minerals studies and land use studies.

* A FAME-funded $0.5 million Prospector’s Assis-
tance and Training program.



* Introduction of the new Mineral Tenure Act which
combines and replaces the Mineral and Mining
(Placer) Acts, streamlines the mineral tenurc sys-
tem, and allows for the staking of placer claims in
a way similar to mineral claims,

AN OUTLOOK FOR THE FUTURE

One of the biggest challenges facing the Canadian
mining industry today is to replace depleting reserves of
base metals, specifically copper, zinc and lead. Since 1982,
Canadian copper reserves have declined 27 per cent, zinc
24 per cent, lead 29 per cent, while gold reserves have
increased 94 per cent, The situation in British Columbia
is similar. Production of copper, our most valuable metal
product, is expected to decline to well below half of the
current annual output of 348 000 tonnes by 1998 when six
or seven major mines will have closed. Zinc, once ranked
second in terms of production value, is now in fourth
place, and output will decline again drastically when the
80-year-old Sullivan mine closes in the next decade. Lead
is even farther behind, and will follow the same trend.

The suceess of gold exploration over the past few years
demonstrates that British Columbia is underexplored.
Our province is well endowed with copper, zinc and lead,
as our past and present production clearly shows. Many
known porphyry copper and massive sulphide bodies, such
as Windy Craggy, represent significant undeveloped cop-
per reserves. Others can undoubtedly be found in similar
environments. Significant deposits of zinc and lead, such
as the Cirque, with drill-indicated reserves of 40 million
tonnes grading 7.8 per cent zinc and 2.2 per cent lead, are
known and await development.

A7

British Columbia offers an attractive investment
climate with exploration targets for base metals which are
currently in short supply. As the search for base metals
resumes worldwide, undoubtedly increased interest will
also be paid to British Columbia. Likely targets will be
volcanogenic massive sulphides, base metal and precious
metal skarns, sedex deposits and gold-copper porphyries.
In the meantime, most exploration budgets will remain
geared to gold.

1989 should see the opening of up to seven new
precious metal mines, namely Lawyers, Esperanza, Snip,
Spud, Golden Bear, Samatosum and Silbak Premier - Big
Missouri, representing a total capital investment of $220
million and the creation of about 740 new jobs, More
should follow in 1990. The replacement of the Mining
Exploration Depletion Allowance (MEDA) in early 1989
by the new Canadian Exploration Incentive Program
(CEIP) is expected to reduce exploration expenditures in
British Columbia only marginally.
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MINE DEVELOPMENT REVIEW PROCESS (MDRP)

TABLE A2

PROJECTS IN REVIEW, DECEMBER, 1988

Prospectus STAGE

PROJECT; COMPANY;
DEVELOPMENT REGION

Catear {Goldwedge):
Catear Resources Ltd.;
North Coast

Equinox {J+L); Equinox
Resources Lid.; Pan
American Minerats Corp.;
Kootenay

Laredo Limestone
Quarry; Laredo;
North Coast

Qliver; Valhalla
Gold Group Corp.
Thompson-Ckanagan

Quesne! River; QPX
Minerals Inc.; Placer
Dome Inc.;

Cariboo

COMMODITY,PRODUCTION
RATE; MINE LIFE

Au/Ag; 180 tpd
for 6-10 yrs

Au/Ag/Pb/Zn;
350 tpd for
10 yrs+

CaC0s (Limestone);
8000 tpd for
30 yrs

Au; 300 tpd for 10 yrs

Au; 500 tpd for 7 yrs.

EMPLQYMENT CONSTRUCTION; DEVELOPMENT SCHEDULE

OPERATION;COMMUNITY

Constr: 50
Op: 30
Campsite/Stewart

Constr; 50 man-yrs
Op: 80-90
Revelstoke

Constr: 12 man-yrs
Op: 50

Total - 44

Oliver, Osoyoos
Keremeos, Cawston
Penticton

Constr: 60
OCp: 70
Quesnet

{STAGE/AIP/PRODUCTION)

Prospectus - Nov 1988
Stage | - Spring 1589
Prod. - Mid 1989

Prospectus - Dec 1988
Stage | - Sept 1989
Prod, - Sept 1991

Prospectus - Dec 1988
Stage | - Need Undetermined
Prod. - Late 1989

Prospectus - Aug. 1988
Stage | - Early 1989

AlP - 8pring 1989

Prod. - April 1930

Prospectus - July 1988
Stage 1 - Spring 1989
AIP - Summer 1989
Constr. - Surnmer 1989
Prod, - Jan 1990

STAGE | (OR EQUIVALENT)

Afton gqax Pit);

Afton Operating Corp.
{Teck);
Thempson-Okanagan

Al; Energex Minerals Ltd.;
Nechako

Bralorne; Corona Corp.;
Mainland-S.W.

Congress; Levon
Resources Lid,;
Mainland-S.W,

Esperanza; Esperanza
Explorations Ltd.;
Kootenay

Fording South Spoil
Pile {(Eagle Mtn.};
Fording Coal Ltd.;
Kootenay

Lara; Laramide Res. Lid;.
Island-Coast

Line Creek Rock
Drain; Crows Nest
Resources Ltd.;
Kootenay

Lumby; Quinto Mining
Corp.;
Thompson-Okanagan

Cu/Au; 27 000 stpd @
0.46% Cu; 0.01 oz/t Au
for 7 years

Au; 200 tpd for
3.2yrs

Au; 300 stpd for
4 yrs (est.)

Au/Ag; 250 stpd
for 7 yrs

Au; 100 stpd
for & yrs

Metallurgical and
thermal coal/
Existing production

Au/Zn/Cu; 680 tpd
for ? yrs

Metallurgical and
thermal coal/
Existing production

Au/Ag; 250 stpd
for 7 yrs
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Existing Afton mining
and milling workforce;
Kamiloops

Constr: 60 {(+ 12 Road ext.)
Op: B5;
Smithers, Telkwa, Houston

Empioyment not given
in prospectus, Bralorne;
Goldbridge, Lillooet

Qp: 97
Bralorne, Goldhridge

Constr, - § man-yrs
Total Op: 30

Existing employment;
Elkford

Op: 75-85;
Ladysmith, Duncan,
Dist. of N. Cowichan

Existing employment;
Sparwood, Elkford

Cp: 58;
Lumby

Stage [ - May 1988
AlP - Jan 1989
Prod. - Spring 1989

Stage | - Dec 1987
AIP - Early 1989
Prod. - Uncertain

Stage 1 Update - Early 1989
AJP - Uncertain

Stage |- Sept. 1988
AlP - Spring 1989
Prod. - 1989

Stage | - Spring 1989
AlP - Uncertain
Prod, - 1990

AlP - Spring 1989
Operation - 1980

Stage I - Uncertain

AIP - Early 1989
Operation - 1989

Stage | - Uncertain



PROJECT;COMPANY;
DEVELOPMENT REGION

Macktush Creek

(High Sierra);

SYMC Resources Ltd.;
island-Coast

Mascot Tailings;
Sumagc Ventures Inc.;
Thompson-Okanagan

O'Connor River

Haines Gypsum Inc.;
Nechako;

Prosper; Tamara
Resources Inc.;
Island-Coast

Sherwood:;Casamiro
Resource Corp.;
Island-Coast

Silver Queen; Houston
Metals Corp.;
Nechako

Snip; Cominco Ltd.;
Delaware Resource Corp,;
North Coast

Spud; McAdam
Resources Inc.;
Island-Coast

Sulphurets; Newhawk
Gold Mines Lid,;
North Coast

Surf inlet; Surf Inlet
Mines Ltd.;
North Coast

Villalta; Canamin
Resources Lid.;
[sland-Coast

Willa; Northair Mines Ltd.;
Koatenay

Windflower; Granges
Exploration Ltd,;
Windflower Mining Ltd.;
Thompson-Okanagan

Windy Craggy;
Geddes Resources Lid.;
Nechako

Wingdam “In situ” Leach;
Gold Ridge Resources inc.;
Cariboo

Yellow Giant; TRM
Engineering Lid.;
North Coast

COMMODITY;PRODUCTION
RATE; MINE LIFE

Au/Ag/Cu; 100 stpd for
5 years

Reprocessing of 685 000
tons of Hedley Mascot Gold
tailings @ 700 stpd, 0.058 -
082 oz/st., 5 seasons

Gypsum,; 2000 tpd

{300 000 tpy)
for 38 years

Au; 2500-tonne
bulk sample
for 3 months

Au/Ag; 45 stpd
for 8 yrs min

Au/Ag; 300 stpd
for 10 yrs

Au/Ag; 500 stpd
for 7 yrs min.

Au; 90 - 185 tpd for
3- 4 years

Au/Ag; 450 tpd
for 7 yrs

Au/Ag/Cu; 300 tpd
for 3 yrs min
{up to 10 yrs)

Au; 100 tpd {30 00O
tpy) for 7 yrs

Au/Cu; 360 - 540 tpd
(Up to 160 GO0 tpy,
for 3.5 yrs min

Au; 200 - 300 tpd for
2-3yrs.

Cu/Co/Au/Ag/Zn;
1600 tpd,;
20 years

Au; recover 13 000
oz/yr for 4 yis

Au/Ag: 200 tpd
for 3 yrs

EMPLOYMENT CONSTRUCTION; DEVELOPMENT SCHEDULE

OPERATION; COMMUNITY

Constr: 30
Op: 22;
Port Alberni

16 for 7-9 mos/fyr

Op: 19

Haines, Alaska
{Deposit is in B.C.)

Op: 13
Tofino

30 total;
Port Alberni

Constr: 30
Op: 65;
Houstan, Smithers, Telkwa

Constr; 145
Op: 125
Srithers, Vancouver

Constr: 15-20
Op: 20-25;
Zebalios

Op: 50-60;
Stewart, Smithers, Terrace

Op: 70-80;
Prince Rupert

Op: &;
Nanaimo

Op: 50 - 60;
Silverton, Slocan City
New Denver

Constr: 20
Op: 35-40;
Area commmunities

Constr: 150
Op: 200;
Whitehorse

Total: 16;
Quesnel, Barkerville

Op: 80;
Prince Rupert
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(STAGE/AIP/PRODUCTION})

Stage |- Spring 1989
AIP - Uncertain
Prod. - Uncertain

No development schedule
presented in prospectus
Stage t Imminent

Stage | - Uncertain

Stage 1- Uncertain

AIP - Uncertain

Prod. - Uncertain

In Strathcana Park
Property may be purchased
by Province,

Stage | - Uncertain

Stage | Sept 1988
AIP - Spring 1989
Prod. - Late 1989

Pilot plant - Fall 1988
Stage I/AIP - Uncertain
Full Prod. - 1888

Stage 1 - Spring 1989

Stage i - Uncertain

Stage ! - Uncertain

Stage |- Mar 1988
AlP - Uncertain
Prod. - Uncertain

Pilot Plant - Fall 1888
Stage 1/AIP - Uncertain
Full Prod. - Uncertain

Access Assessment -
In progress

Stage | - 1989

AlP - Uncertain

Prod. - 1991

Stage 1 - Uncertain

Stage | - Uncertain



STAGES i1/}

PROJECT; COMPANY;
DEVELOPMENT REGION

Bearcub; Brenda
Business Development;
Thompsen-Okanagan

Cassiar {(Medame
Extension); Cassiar
Mining Corp.;
Nechako

Cinola; City Resources
Canada Ltd,;
North Coast

Dome Mountain; Teeshin
Resources Lid.;
Nechake

Golden Bear; Goiden Bear
Ocpeafating Companz
{Chevron/Homestake);
Nechako

Hedley Tailings;
Candorado;
Thompson-Okanagan

Johnny Mt. (REG):
Skyline Explorations Ltd.;
North Coast

Kutcho Creek; Esso
Minerals Canada; Sumac
Mines Ltd.;

Nechako

Lawyers; Cheni Gold
Mines Ltd.;
Northeast

Mount Klappan; /Gul
Canada Resources Lid.;
Nechako

Pacific Tale;
Pacifc Tale Lid.;
Mainland-S.W.

Sage Cresk Coal; {
Sage Cresk Coal Ltd.;
Kootenay

Samatosum);
Minnova In¢.;
Thornpson-Okanagan

Sitbak Premier/Big
Missouri;
Westmin Resources Lid,

COMMODITY; PRODUCTION
RATE;MINE LIFE

Feldspar, quartz, mica;
100,000 - 200 000 tpy
for 100 yrs

Chrysotile asbestos,
1.6 Mtpy-ore

90 000 tpy - fibre

10 years

Au/Ag; 3500-6000 tpd
(1.2-2.1 Mipy)
for 815 yrs

Au/Ag; 310 tpd (Min)
for 2.6 yrs

Au/Ag; 360 tpd
for 5.5 yrs min.

Au reworking of
1.7 Mt of tailings
@ 4500 tpd for 2 yrs

AufAg/180 tpd
for 5 yrs

Cu/Zn; Ag/4000 1pd
(1.4 Mtpy) for
10 yrs rn,

AufAg; 500 tpd
(175 000 tpy)
for 5 yrs min.

Anthracite;
1.5 Mipy for 20 yrs

Talc;
1000 tpd
for 3 yrs min.

Thermat coal;
2.4 Mtpy clean coal
for 21 yrs.

Ag/Au; 420 stpd
for 6 yrs

Au/Ag; 2000 tpd
’(730 000 tpy)
or 11 yrs

EMPLOYMENT CONSTRUCTION; DEVELOPMENT SCHEDULE

OPERATION; COMMUNITY

Qp: 25
Constr: 40;
Lumby

Mine: Existing workforce of
60, to 1990; 150 during

1990; 145, 1992 onwards

Mill; Existing workforce
of 340

Casslar

Constr: 225

Op: 190;
Skidegate, Masset,
Port Clements

Constr; 50

Op: 765;

Smithers, Telkwa, Houston
8onstr: B0 (+ 50 for road)

p' 1
Telegraph Cr,,
Dease Lake, Iskut

22-26 total;
Hedley, Princeton

Op: 115;
Terrace, Vancouver

Constr; 400

Op: 294 S+ 26 transp.
workforce);

Dease Lake, Smithers

Constr. 140
Op: 138;
Smithers, Telkwa

Constr: 975

Op: 750;

Stewart, Dease Lake
Terrace, Smithers

4 75 total, including
offsite plant;
Boston Bar

400,
Fernie

Constr: 180 Peak
Op: 96;
Barriere, Kamloops

Op: 157;
Stewart

('NFORMATION SOURCE: Engineering and inspection Branch - 12/06/88)
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(STAGE/AIP/PRODUCTION)

Under Review
Prod. - 1889

AlP - Granted July 1988
Constr:-1988

Prod. - 1890

Stage Il - June 1988
AP - Spring 1989
Production - 1980

Stage 1 - Mar 1988
AlP - Sept 1988
Prod. - 1989

Stage | - August 1987
AP Mine - Oct 1987
Stage Il Road - Jan 1988
AlP Road - Mar 1988
Stage Il Mine - Early 1989
Prod. - Late 1989

Stage 1 - Sept 1987
AIP - Granted Feb 1988
Prod. - Fall 1988

Stage | - March 1987
AP - Granted July 1987
Gtage H - June 1988
Prod. - Fall 1988

Stage i - Mar 1986
AlP - decision deferred

Stage | - March 1986
AIP - Granted Aug 1986
Prod. - Fall 1988

Stage Il - Apr 1987
AIP - Uncertain
Prod. - Uncertain

MDRP waived
Prod. - Spring 1989

AlP - Gramted 1983
Prod, - deferred
Under LG review

Stage I - May 1988
AlP - Granted Nov. 1988
Prod., - Mid 1989

Stage | - March 1987
AlP - Granted July 1987
Stage Il - May 1988
Prod. - Spring 1989
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MAP
NO.

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

NORTHWESTERN DISTRICT

1

10

iR

12

13

14

Windy Craggy
(Geddes Resources)

Squaw Creek

(C. Littie/

Arbor Resources)

Ml

(United Keno Hill Mines)
Moon Lake

(Noranda Exploration)

Pictou

(S. Connolly/

Homestake Mineral Development)
Heart of Gold

{Ganova Resources/

Homestake Mineral Development)

Yeilowjacket

{Canova Resources/

Homestake Mineral Development)
Pine Creek Piacer

{Queenstake Resources)

Tulsequah

{Redfern Resources/
Cominco)

Polaris Taku

(Rembrandt Gold Mines/
Suntac Minerals)

Gelden Bear
(Chevron Canada Resources/
Golden Bear Operating Company)

Bandit-Hijack

(Chevron Canada Resources/
Dia Met Minerals)

Albert Creek

{Total Energold)

MeDame

(Cassiar Mining)

MINFILE
NO.

114P002

104MO57

104N044

104ND43

104N030

104K002

104K003

104K079

104F084

TABLE A3

ACTIVE PROPERTIES INB.C., 1988

MINING
DIVISION

Adlin

Atlin

Atlint

Atlin

Atlin

Atlin

Atlin

Atlin

Atlin

Atlin

Atlin

Atlin

Liard

Liargl

NTS

114P/12E

114P/4E

104M/15
104M/15

104N/12

104N/12

104N/12E

104N/12E

104K/12

104K/12E

104K/1

104K/1W

104P/18
104P/5E

COMMODITY
Cu, Co,

Au

Au

Au

Au, Zn,

FPb

Au, Ag

Au

Au

Au

Ag, Au,
Pb, Zn,
Cu

Au, Ag,
Cu, 8b

Au

Au

Ag, Zn,
Ba

Asbestos

DEPOSIT TYPE

Volcanogenic
massive
suiphide

Shear

Shear

Vein

Mesgothermal
vein

Mesothermal
vain

Placer

Voleanogenic
massive
sulphide

Vein

Replacement

Fracture,

replacement?
Ultramatic

WORK DONE; REMARKS

1474 mu/g
drifting; bulk
sample; 17 370 m
u/g ddh

6 ddh, 610 my;
geol mapping

&ddh, 458 m;
geophys

3 ddh, 500 m;

soil and rock
geochem; geophys
2ddh, 200 m

5 ddh, 600 m;
airborne & ground
geophys; mapping;
sarmpling

23 ddh, 3250 m

760 000 m3 gravel

moved; 3

300 000 m™ sluiced;
25 recth

13 ddh, 3660 m;
887 mofu/g
rehabilitation

8 ddh, 1067 m;
underground
rehabilitation;

soll geochem
Access road; plant
foundations;
permanent camp;
drilling

2ddh, 700 m;
bulk sampling

3 tdh, 798 m
1325 m slashing in

two adits, 225 m
decline, pipeline
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MAP
NO.

15

18

17

18

19

21

22

23

24

25

26

27

28

31

PROPERTY/MINFILE NAME MINFILE
(OWNER/OPERATOR) NO.
Hopetful 104P010
(Sable Resources/

Taurus Resources)

Erickson Gold 104P029
(Total Energold/

Erickson Gold Mine)

Cusac 104P070

(Total Energold/

Erickson Gold Mine)

Castle 104G076
(Teck Explorations)

Bee Jay

(Teck Explorations)

Trophy Gold 104G053
{Continental Gold/

tnited Mineral Services)

Barrington River Placer 104G008
(Integrated Resources)
McLymont Creek 1048281

(Gulf International Minerals)

Ver, Joy

{Ticker Tape Resources/

Crequest Consultants)

lce, New (Ticker Tape)

(Ticker Tape Rasources/

Orequest Consultants)

Gab 11, 12, Mon 182, Wei, Zel, Stu
(Consolidated Sea Gold/

Pamicon Deveiopments Ltd.}

Gab 7,8, 10

(Pezgold/

Pamicon Development Ltd.)

Brenwest 104B210
(Brenwest Mining/

Hi-Tech Resource Management)}

Gab 9

(Jazzran Resources/

Pamicon Developments Ltd.)

Rob 13 & 14 104B005
{Crest Resources,

Magenta Development/

Pamicon Developments)

Iskut

{American Qre,

Golden Band Resources/

Keewatin Engineering)

tskut River 104B076
(Meridor Resources)

MINING
DIVISION

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

Liard

NTS

104P/5

104P/4E

104P/4E

104G/16

104G/2

104G/3

104G/ 12W

104B/15

104B/15

104B/15

104B/11E

1048/10

104B/10

1048

104B/10W

104B/11

104B/11

COMMODITY

Au, Ag,
Cu, Zn

Au

Au

Au, Ag

Au, Ag

Au, Ag, Zn,

Ph, Cu

Au
Au, Cu,

Au, Ag

Au

Pb, Cu,

Au

Au, Cu,
Mo

DEPOSIT TYPE
Mesothermal
vein

Mesothermal
vein

Mesothermal
vein

Pyritic shear?
Vein
Breccia,

skarn

Placer

Replacement

Vein

Vein
replacement

Shear

Porphyry?,
vein?

WORK DONE; REMARKS

9ddh, 740 m;
3600 t bulk sample

12 196 m surface and
2029 m u/g ddh,

VLF, IP, mag; frenches
5790 m surface & 10786
m u/g ddh,

started adit

11 ddh, 1200 m;
trenching

geochem;

9ddh, 1350 m

16 ddh, 2820 m
trenching;
prospecting;
mapping; sampling
bulk sample;
gravity and mag

37 ddh, 4707 m;
geol mapping;
geochem

2 ddh, 260 m;

rock and soil
geochem; mapping
9ddh, 876 m;
mapping; rock

and sojl sampling
ddh, 810 m;
prospecting;
geochem

ddh, 824 m;
geochem; trenching

4 ddh, 302 m;
prospecting; geocchem

ddh, 854 m

ddh, 914m

10 ddh;

soil & silt

gecchem; airborne
EM, ground VLF & mag
63 ddh, 3960 m; soil
geochern; geophys
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NO.

2

35

37

39

41

42

43

44

45

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Waratah
(Tungco Resources)

Handel, Raven, Chopin
(Pamorex Minerals,
Winslow Minerais/
Keewatin Engineering)
Snip

{Delware Resources/
Cominco Ltd,)

Johnny Mountain (Reg)
(Skyline Explorations)

Inel
(Inel Resources/
Skyline Explorations)

Zeehan

{Tanker Oil and Gas)

Eskay Creek

(Consolidated Stikine Silver)
Calpine Resources)

Kert

(Sulphurets Gold/

Western Ganadian Mining)
Mt. Madge (Corey 8)

{Catear Resources/Wydmar,
Brucejack/Bighorn Development)
Goldwedge

(Catear Resources)

Sulphurets

(Granduc Mines/
Newhawk Gold Mines)
Tennyson.

{Keylock Resources)

Silver Butte
{Tenajon Resources/
Esso Resources Canada)

Big Missouri

(Westmin Resources, Canacord
Resources, Tournigan Mining
Explorations)

Indian

(Tri Gold Industries, Caltech/
Esso Resources Canada)

MINFILE
N

1048204

1048250

104B107
1048113
1048267
1048008
104B100
1048240
1048105
1048118
1048167

1048150
104B046

1048031

MINING
DIVISION

Liard

Liard

Liard

Liard

Liard

Liard

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

NTS

104B/10W
104B/10
104B/11E

1048/11E
104B/10W
104B/11
104B/9W
104B/8
104B/8W
1048/8E
104B/8E
104B/8E

104B/1E
104B/1

104B/1

COMMODITY
Au, Ag,

Cu

Au

Au

Au, Ag,
Cu

Au, Ag,
Cu, Pb,
Au, Ag,
Pb

Au, Ag

Cu, Au

Pb, Zn,
Au, Ag

Ag, Au

Ag, Au

Au, Ag

Ag, Au
Ag, Au

Ag, Au,
Pb, Zn

DEPOSIT TYPE

Mesothermal
vein

Vein, shear

Mesothermal
vein

Mesothermatl
vein

Vein, shear

Vein?

Porphyry

Massive
sulphide and
vein

Vein

Vein

Vein

Vein

Vein or
voleanogenic
sulphide

Vein

WORK DONE; REMARKS

26 ddh, 2513 m;
trenching; mag,
VLF-EM; soil
geachem; mapping
15 ddh; rock and
soil geochem,
trenching; airborne
EM

23u/g (6828 m) &
145 surf. (11 047 m)
ddh; 2433 m
drifticig

road building

41 ddh, 3653 m;
geochem, geophys
surf. 15 ddh,

2025 m; u/g 63
ddh 6199 m; 753 m
drifting

3 ddh, trenching

>13 ddh, 2438 m;
soil geochem;
prospecting, mapping
22 ddh, 3589 m;
trenching; geol;
geochern; geophys
6 ddh, 847 m;

siit and rock
geochem; mapping
62 ddh, 3033 m;

287 m decline, 99m
drifting

7000 m surface &
7400 m u/fg ddh;
2000 m drifting; read
7 ddh, 415 m;
trenching, rock
geochem

u/g

development, 737 m;
23 surface and 36
u/g ddh, 8502m

122 ddh, 11491 my;
mapping; road
const.; ore stockpiling

ddh



eIV

MAP
NO.

47

48

49

51

52

55

57

59

61

62

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

High Qre - Ruby Silver

(Esso Resources/

Westmin Resources)

Silbak Premier

(Silbak Premier Mines,
Westmin Resources,
Canacord Resources)
Doc(Globe)

(Magna Ventures,

Silver Princess Resources/
Echo Bay Mines)

Knip

(Pennilane Development)
Todd Creek

(Golden Nevada Resources/
Noranda Exploration Company)

AM, Virginia K

{Fest Resources/

Golden Glacier Resources}
Joutel(Red Cliff}

(Joutel Resources/

B. Hall)

Dunwell Mine

{Silver Princess Resources/
Duchan Enterprises)
Glacier Creek

{Moroceo Explorations/

C. Dyakowski}

Georgia River

(Avatar Resources)

Anyox

{Corninco)

Granby Point
(Prospectors Airways/
Pacific Geo-Rock Exploration)
Tidewater

(Richmark Resources/
Orequest Consultants)
Kit

(Cominco)

Dunira island

(St. Edwards Minerals/
Orequest Consultants)
Porcher Island
{Cathedral Gold)

Yellow Giant
{Trader Resource/
Hillsborough Resources)

MINFILE
NO.
104B080

1048054
104B015

104A095
104A001
104A006
104A0377
103P052
103P055

1030013
103P021

103P022
103P111

103P245
103J044

103J029

103G024

MINING
DIVISION

Skeena

Skeena,

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeena

Skeeng

NTS COMMODITY
104B/1 Ag, Au
104B/1E Ag, Au,
Pb, Zn,
Cu, Cd
104B/8 Au, Ag,
Cu, Pb,
Zn
104A/5W Ag, Pb,
Zn
104A/4 Cu, Au

104A/5W Au, Ag

104A/4 Au, Cu

103P/13W  Au,Ag

103P/13W  Ag,Pb

1030/16 Au, Ag, Pb,
Zn, Cu
103P/5 Cu, Au,
Ag

103P/5W Au

103P/5 Ag, Au
103P/11 Ag
1084/7 Cu, Au,
Ag, Wo
103.J/2 Au
103G/8 Au

DEPOSIT TYPE

Vein

Vein

Vein

Vein

Vein

Vein

Vein

Vein

Vein

Vein
Voleanogenic
massive
sulphide
Silicified
zZones

Vein

Shear zone

Massive
sulphide

Mesothermal
vein

Vein

WORK DONE; REMARKS

9 ddh, 707 m; road;
geochem;

geophys

ddh; u/g -

7933 m, surface
2411 m; mapping;
u/g rehab.,

32 ddh, 3050 m;
245 m of u/g
development

4 ddh, 366 m

39 ddh, 4239 m;
iP; rock, soil,

silt, heavy mineral
geochem

6ddh, 457 m

4 ddh, 823 m;
soil geochem

10ddh, 1372 m;

u/g rehab

259 m; stope sampling
3ddh, 306 m

15 ddh, 2629 m;
trenching

7 ddh, 3600 m;
geol

planned 4 ddh, 610 m;
mapping; trenching

ddh, 611 m

3 ddh, 600 m;
s0il geochem
4 ddh, 240m

64 ddh, 10652 m;
IP; geochem;
geol

2ddh, 70 m

builk sample



9V

NO.

€5

67

69
70

71

72

73

74

75

76

77

78

79

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Surf Inlet

(Matachewan Consclidated Mines/

Surf Inlet Mines)

Western Copper Mines
(Freemont Gold)

Kalum Lake

(Terracamp Developments)
Thorn

(Castello Resources)

J.P, Group

(W. McRae/F. Loutitt
Univex Mining)

Al
{Energex Minerals)
JD

(Energex Minerals)

Mets 1 and 2

(Manson Creek Resources/
Golden Rule Resources}
Moosehorn (Cassidy)
{Cyprus Metals)

Golden Stranger

{Western Horizons Resources
Sutton Resources, Redfern
Resources /Western Horizons
Resources)

Silver Pond

{Bond Gold Canada)

Lawyers
{Cheni Gold Mines)

Chappelle(Baker)

(Multinational Resources)
Shasta

(International Shasta Resources/
Esso Resources)

Brenda

(Canasil Resources)

Firesteel

(Asitka Resources

Cheni Gold Mines
Skylark Resources)
Thutade Lake

(Pacific Ridge Resources-
Hermes Ventures)

MINFILE
NO.

$03HO27

103H033
103i019
1031098

10307
094E091

094E065
094E093

094E086

094E076

094E069
094E066

094EQ26

094E050

094E013

MINING
DIVISION

Skeena

Skeena
Skeena
Skeena

Omineca

Omineca
Omineca

Omineca

Omineca

Omineca

Omineca

Omineca

Omineca,

QOmineca

Omineca

Omineca

Ormineca

NTS

103H/2W

103H/1
1031/10
1034/8

1031/8E

%4E
94E
94E/6

94E/6E

94E

94E

94E/6

Q4E/6
Q4E/2

94E

94E/2

94E/2W

COMMODITY DEPOSIT TYPE

Au, Ag, Vein

Pb, Zn, Cu

Au, Ag Vein

Au, Ag Vein

Au, Ag, Cu, Vein

Pb, Zn,

Au, Ag, Vein

Pb, Cu

Au Epithermal
vein

Au, Ag Epithermal

Au, Ag Epithermal

Ag, Au, Epithermal

Zn, Ba, Pb

Au Epithermal

Au, Ag, Epithermal

Cu

Ag, Au Epithermal
vein

Au Epithermal

Au, Ag Epithermal

Pb, Zn, Epithermal

Cu, Ag vein

Ag, Au, Vein

Pb, Zn

Zn, Pb, Skarn

Ag, Cu

WORK DONE; REMARKS

3 ddh, 457 m;
610mu/g
rehabilitation
10 ddh, 914 m;
otk geochem
66 m drifting;
trenching

16 ddh, 1219m

u/g
rehabilitation,
road; geochem;
geol

70 ddh, 6800 m;
trenching
trenching

7 ddh, 1156 m;
trenching

13ddh, 1219 m;
IP; mag

12 ddh, 1828 m;
IP; geochem

16 ddh, 3700 m;
resistivity;

rock, soil, stream
geochem

u/g

development;
permanent camp,
mill; tailings pond
24 ddh, 2272 m;
iP; geochemn

31 ddh, 36800 m;
VLF; IP; rock and
soil geochem

12 ddh, 1219 my;
mag, EM, IP;

soil geochemn

32 ddh, 1900 m;
geophys; geochem

VLF-EM, mag; geochem



LIV

MAP
NO.

81

82

83
84

85

86

87

88
89
90

g1
g2
a3
94

85

97

98

99

100

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Kemess Creek

{Pacific Ridge Resources-
St. Phillips Resources)
New Kemess

(El Condor Resources/

D. Copeland}

Croy

(Pacific Rim Mining Corporation)
Knall

(Goldpac Investments)
Max

(Accura Resources-

T. Richards Prospecting)
Rocher Deboule

(Southern Gold Resources)

Fireweed
{Canadian United Minerals)

Cronin

{Southern Gold Resources)
Victory

(Geostar Mining)

Dome Mountain

(Teeshin Resources, Canadian
United Minerals /Total Energold)
Gaul

{Equity Silver Mines/Teck)
Bob Creek

(Royalstar Resources)
Silver Queen

(Houston Metals Corp.)
Equity Mine

(Equity Silver Mines)
Sibola

{Teeshin Resources/

MPD Consultants)

Duk 1-4
(S.Travis/93F/12IP;
Chalice Mining)
Smith-Nash

{Consolidated Silver
Standard /Fleck Resources)
Rhub 1-13

{Mingoid Resources)

Pig

(Lac Minerals}

Klappan

(Gulf Canada Resources)

MINFILE
NO.

094D015

093M027

093M071

0g3L127
Qg3L0g2
Ga3Lo2z

093L256
093L009
0g3L002
093L001
093E074

104H020

MINING
DIVISION

Omineca

QOmineca

Omineca
Omineta

Omineca

Omineca

Omineca

QOmineca
Omineca

Omineca

Omineca
Omineca
Omineca
Omineca

Omineca

Omineca

QOmineca

Ornineca

Omineca

Omineca

NTS

94E/2

94E/2

94D/8
93M/6E
93M/8

93M/4E

93M/1W

93L/15W
93L/14W

93L/10,
15E

93L/1W
9aL/7
93L/2
93L/1W

93E/11,14

93E/9

93E/05

93F/11W,
12E
93F/7TW

104H/8,
7,8

COMMODITY
Au, Cu
Au, Cu

Ag, Au,
Cu
Au, Ag

Ag

Cu, Au,
Ag

Ag, Pb,
Zn

Ag, Pb, Zn,
Au, Cd, Cu
Ag, Pb, Zn,
Au, Cu
Au, Ag,

n

Cu, Ag

Au, Ag,

Zn

Ag, Au, Pb,
Zn, Ga, Ge
Ag, Au, Cu

Au, Ag,

Zn

Au

Au, Ag, Cu
Au

Au

Coal

DEPOSIT TYPE

Porphyry

Porphyry

Vein
Vein

Mesothermal

Vein

Replacement?,
conformable
mass. sulphide
Vein

Vein

Vein

Porphyry
Vein

Vein
Transitional

Porphyry

Epithermal

Vein

WORK DONE; REMARKS

11 redh, 870 m;
IP; road;
trenching

VLF, mag, iP;
geocham;
trenching
6ddh, 518 m

10 ddh, 1524 m;
geophys; road

18 ddh, 732 m;
geophys; geochem

14 ddh;
u/g

rehabilitation 792 m,
61 m new drifting
45 ddh, 8595 m;
geophys

3 ddh, 457 m;
geophys

u/g

developrment 61 m
10 ddh, 1338.9 m;
P

6 ddh
ddh in progress

u/g
development, ddh
23 ddh, 4400 m

13ddh, 711 m;
geol

4 ddh, 366 m;
rock and soil
geochem

13 ddh; trenching
channel sampling

& ddh, 1037 m;

VLF-EM; rock and

$0il gecchem; trenching
2 redh, 110 m; rock

and soil geochemn

29 ddh; trenching;

coal quality analysis
geol mapping



81V

MAP PROPERTY/MINFILE NAME
NO. (OWNER/OPERATOR)
101 Bulkley

(A. Mullan/

Atna Resources)

102 (Pine Creek) Telkwa Coal
{Shell Canada/
Crows Nest Resources)

CENTRAL DISTRICT

103 Duck
{Gibraltar Mines)
104 Nov Group
{Malcolm Resources)

105 QR

Placer Dome/QPX Minerals
106 Maud

(Placer Dome)
107 Cariboo Beli

(E&B Explorations/Imperial Metals)
108 CPW
{Pundata Gold)
108 Antler Creek
{Rise Resources)

110 Kwun

(Placer Dome)
11 Forks

{Armada Gold & Minerals}
112 Tep

{Armada Gold and Minerals})
113 Jamboree

(Imperial Metals)
114 Frasergold

{Sirius Resources/Eureka Resources)
115 Bob - a

(Lac Minerals)
116 Oboy

(Lornex Mining)

17 G South
Gabriel Resources)
118 Clucuiz Lake
{Nation River Resources/Noranda)
119 York
{(Lac Minerals)
120 Hixon Creek
{Golden Rule Res/Noranda)
121 Eight Mile Lake
(Preido Mines)

MINFILE
NO.
093M0OS5

093L152

93A132

93A040

93A119
93A008
S3A061
93A055

93AQ77

93A149
93A150
93B054

83G007
93G048

93G014
93H015

MINING
DIVISION

Omineca

Omineca

Cariboo
Cariboo

Cariboo

Cariboo

‘Cariboo

Cariboo
Cariboo
Cariboo
Cariboo
Cariboo
Cariboo
Cariboq
Cariboo
Cariboo
Cariboo
Cariboo
Cariboo
Cariboo

Cariboo

NTS

93M/3

093L/11E

93A/11,12
93A/11,12
93A/12

93A/12
93A/12
93A/12E
93A/14,
93H/3
93A/6
93877
93A/7
93A/7
93A/7E
93B/13E
93C/9,16
93G/1
93G/14W
93G/7
93G/7, 8
93H/4E

COMMODITY DEPOSITTYPE

Coal

Coal

Au, Ag, Replacement

Pb, Zn vein

Au Phyllite-hosted
gold

Au Alkaii-porphyry
related

Au Alkali porphyry

Au, Cu Alkali porphyry

Au Phyllite-hosted
gold

Au Vein
replacement

Au Alkali-porphyry
related

Au Phyllite-hosted
gold

Au Phyllite-hosted
gold

Au Porphyry related

Au Phyllite-hosted
gold

Au, Ag Epithermal

Au Epithermal

Au Remobilized vms

Au Vein,
replacement?

Au, Ag Replacement
vein

Au Vein

Au Placer

WORK DONE; REMARKS

3ddh, 457 m

14 ddh, 1500 m;
road

7 ddh, 1034 m
3 ddh, 346 m; trenching; test pits

66 ddh, 18980 m;
environmental
studies, feasibility
12 ddh, 3660 m

99 ddh, 8839 m

rdh and ddh, 696 m;
metaliurgical tests
12 rdh, 600 m; geophys

7 rcdh, 730 m; road

driling planned; trenching
5ddh, 918 m

4 ddh, 514 m; geophys

183 m drifting
polh, 1829 m: ddh, 915 m
10 rdh, 800m

4ddh, 1043 m;

read; trenching

17 ddh, 1250 m; trenching;
geochem; gecphys

5 ddh, 608 m; trenching;
geochem; geophys

10 rdh, 800 m

5 ddh, 700 m completed,
more planned
drain lake; stripping and mining



61V

MAP
NO.
122
123
124
125
126
127
128
129
130
131
132

133

134
135
136
137

138

PROPERTY/MINFILE NAME MINFILE

(OWNER/OPERATOR) NO.
Cariboo Gold Quarntz 93H006
(Mosquito Consolidated Gold Mines)

Mt. Tom-Whipsaw 93H023
{Wells Gold)

Indian Lake

(Noranda)

Com 93J001
{Castello Resources) :
Newmac 92N030
{(Jacqueline Gold/Mincord Expln.)

Pellaire 920045

{Lord River Gold Mines)
Gaspard Lake
{Canamax Resources)

Peewee 92P108
(Peach Lake Resources)

Miracle 92P002
(GWR Resources)

Quintette 93P019
(Quintette Coal)

Tas 93K080
(Noranda/Black Swan Gold Mines)

Snowbird 93K036
(Pipawa Explorations/

X-Cal Resources)

Phil-Heidi {Mt. Milligan) 93N194
(BF Resources/Lincoln Resources)

Takla Rainbow 93N082
{Cathedral Gold/Imperial Metals}

Indata 93N192
(Eastfield Resources)

Vega 94C021
(Canmine Development

Perkins Peak 93ND10

{Kleena Kleene Gold/Hunter Point Ex)

KOOTENAY DISTRICT

144
144
144
144
147

147

Horseshoe Ridge *
{Crows Nest Resources)

3 & 4 Seam Area *
(Crows Nest Resources)

Burnt Ridge Ext. - *
{Crows Nest Resources)

Mine Services Area *
{Line Creek Mine-

Crows Nest Res.)

Bighorn Pit *
(Greenhilis Mine /Westar Mining)

Eagle Slump

(Greenhills/Westar Mining)

MINING
DIVISION
Cariboo
Cariboo
Cariboo
Cariboo
Ciir;ton
Clinton
Clinton
Clinton
Clinton
Liard
Omineca

Omineca

Omineca
Omineca
Omineca
Omineca

Cariboo

Fort Steele
Fort Steele
Fort Steele

Fort Steele

Fort Steele

Fort Steele

NTS

S3H/4E
93H/4E
93H/6
93J/1W
92N/10,15
920/4E
920/7,10
92P/14
92P/14
93P/3E
93K/16

93K/7.8

93N/ 1
93N/11
93N/6
94C/3
92N/14

82G/15W
82G/15
82G/15
82G/15

82J/2W
82J/2W

COMMODITY

Au

Au

Au

Au, Gu
Au, Cu
Au, Ag
Au

Au

Au
Coat
Au

Au, Sb

Au, Cu

Coal
Coal
Coal
Coal

Coal

Coal

DEPOSIT TYPE

Replacernent
sulphide
Replacement
massive sulphide
Volcanogenic
massive sulphide
Volcanogenic
massive sulphide

Porphyry
Epithermal vein
Epithermal vein
Porphyry related?
Vein
Sedimenfary
Porphyry related

Vein

Alkali porphyry

Alkali-porphyry
related

Vein
replacement
Epithermal/
replacement
Epithermal

WORK DONE; REMARKS

over 1560 m drifting
massive pdh and ddh

11 ddh, 1837 m; trenching;
geochem; geophys

12 ddh, 900 m; road

8ddh, 1000 m

2 ddh, 328 m; geochern; gecphys
u/q exploration

9 ddh, 900 m; trenching; geochem

10 ddth, 1500 m; trenching;
geochem; geophys

4 ddh, 400 m; trenching;
geochem; geophys

51 rdh, 5737 m; 16 ddh, 2345 m

20 ddh, 1220 m; trenching

100 pdh, 2500 m; trenching;
geochem; geophys

37 ddh, 3993 m;

geophys

39 ddh, 7625 m; trenching;
geophysics

23 ddh, 2100 m; trenching;
geochem

8 ddh, 1088 m; geochem;
geophys; rehabilitate adit
u/g drifting, 167 m

13 rdh, lower seams
10 rdh, targeting upper 3rd seam

10 rdh, 973 m; upper seams
Mist Mt. Fm.

27 rdh (approx) 4100 m;
production

in 1889

2rdh, 250 m

Srdh, 530m



v

MAP
NO.

147
149
150

151

152

153

154

155

156

157

158
159
160
161
162
163

164
167

168

169
170
171

172

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Geo Slump Block

{Greenhilis Mine /Westar Mining)

Bar

(Chapleau Resources)
Sulivan (Mark Or.)
(Cominco)

Wisconsin

{Dutch Creek Res./
Strato Geol. Eng. Ltd.)
Nugget

{Gunsteel Res.)

Silver Dollar

(J. Spencer, M. Easly/
Fairbanks Eng.)
Arlington

(Brie Mines /

South Kootenay Goldfields)
Yankee-Dundee
{B.G.M. Div. Energy/
Kingsvale Res.)
Blackcock Mine
{O'Hara Resources)
Shaft Claims

(0. Janout & Paryn/
South Pacific Gold)
Great Western Group
{Lectos Dev./G. Salazar)
Star

{Finley Co., Ryan Expl.)
Kenville Mine

(Alcona Industries)
Comstock-Silver Cup

(Dragoon Res./Greenstone Res.)

Bar

(GoldPac Investments)
L.H.

(GeldPac Investments)
Willa

Abbot-Wagner

{Mikado Resources/Turner Energy)

Winslow

(Winslow Gold /
Tri County Bldgs.)
Goldfinch

{Windflower Mines/Granges Exp.)

Strebe

{Esperanza Explorations)
Tillicurm Mtn.

{Esperanza Explorations)
Giant

{Cominco)

MINFILE
N

*

*

B2FNEQS2
82FSE036

82FSWO040

82FSW207
82FSW205
82F5W068

82FSWO76

*

*

82FSWO83
82F3WO0B6
82FNWO77
.

82FNW157

82FNWO71
82KNWOS56

82ENWO025

82ENWO7B
*

82FNW234
82F5W109

MINING
DIVISION

Fort Steele
Fort Steale
Fort Steele

Nelson

Nelson

Nelson

Nelson

Nelson

Nelson

Nelson

Nelson
Nelson
Nelson
Slocan
Slocan
Slocan

Slocan
Slocan

Revelstoke

Revelstoke
Slocan
Slocan

Trail Creek

NTS

82J/2W
82G/12
82F/OE
82F /687

82F/3E
82F/3

82F/3

82F/6

82F/6E
B2F /6W

82F/6W
82F/6W
82F/6W
82F/14
82F/14
82F/14W

82F /14W
82K/ 1E

82K/11

82K/13E
82F/13
82F/13
82F/4

COMMODITY

Coal
Au

Pb, Zn
Au, Ag

Au, Ag, Pb
Au, Ag

Au

Au

Au, Ag,
Pb, Zn
Au, Cu

Au

Au, Ag

Au

Ag, Pb, Zn
Pb, Zn
Au, Cu
Au, Cu
Ag, Pb,

Zn, Au
Au

DEPOSIT TYPE

*

Alt, syenite
Sedex

Vein

Vein
Vein
Vein
Quartz
veins
Vein

Alt, diorite

Alt. rhyodacite
Alt. diorite
Vein

Vein

Sedex

Silic, vole,

Alkati
Replacement

CQluartz-calcite
vein

Quariz
vein
Skarn

Quartz
skarn
Parphyry

WORK DONE; REMARKS

15 rdh, 1069 m

9 ddlh, 1525 m te Oct. 20; VLF
1 ddh

6 ddh; rdh 200 m; rehab

u/g drifting; mill planned

640 m ddh; mag; EM

12 ddh; rdh 240 m

15 ddh; planned road; u/g dev
VLF-EM

244 m crosscut

6 ddh; 763m

31 ddh

23 ddh; Additional 2835 m; IP
Mill built

Crosscut; drilled to 9th Level
1ddh, 1770 m

11 ddh; rdh 500 m

94 ddh, 14335 m, u/g
100 ddh, 7625 m

9 ddh, 1160 m; opened 3 portals

Dacline, 2 levels; 1830 m ddh
15ddh

ddh, 9100 m (Sur & Au) stope dev;

407 kt reserves
15 ddh, 1500 m; rdh 1000 m



j¥A4

MAP
NO.

173
174
176
177
178
179
180
181

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Rossland Mining Sch.
{Bryndon Vent,/Antelope Res.)
Rossland Claims

{Bryndon Vent./Antelope Res.)
Golden Crown

{Cons. Boundary Exploration)
Skylark

{Viscount Resources)
Sylvester K

(Kettle River Res./Skylark Res.)
Star

(Cominco)

Vine

(Cominco)

Howell, Howe
(Cominco/Placer Dome)

SOUTH-CENTRAL DISTRICT 1988

182
183
184
185
186

187

189
190
191
192
183
194
185
196
197

Brett

{(Muntington Res./Corona Corp.)
Gold Star

(Brican Res./Brican Res.)

White Elephant

(Lucky 7/C Brett/Lucky 7 Expln)
Plateau Gold

(Quinto Mining)

Creighton

{Qpx Minerals/Minequest)

Top

{J Irwin /E| Paraiso Res.)

Pita

{Mohawk Qil/Approach Res.)
Kalamalka Mine

(Triple Star Res./Searchlight Res.}
Mav 1

(8. Barnick)

Spod

(J. Stushnoff/GPX Minerals)
Cka

{Fairfield /Placer/Cordii'n)
Vault

(Cdn Nickel)

Dusty Mac

(Minnova)

Venner

(Tigris Minerals)

Golden Plug

{Greenlake Res.)

Astra 1, (PDL)

{QPX Minerals/Minequest Assoc.}

MINFILE
NO.

82ESW023
*
82ESEQ32
82ESE01
82ESE046
82ESE08S

*

82LSW110

82L5W042
82L.SE006

82LSE017

82LSWO5B0

82ESW173
82ESWO78

MINING
DIVISION

Trail Creek
Trail Creek
Greenwoad
Greenwood
Greenwood
Nelson

Fort Steele

Fort Steele

Verneon
Vernon
Vernon
Vernon
Vernon
Vernon
Vernon
Vernon
Vernon
Vernon
Osoyoos
Osoyoos
Osoyoos
Osoyoos
Osoycos

Osoyoos

NTS

82F/3E
82F /AW
82E/2E
82E/2E
82E/2E
82F/1W
82G/5M

82G/2

82L/4E
821 /4E
821 /4E
82L/7W
a21/2
821/2E
82L/1W,2E
82L/3E
82L/1W
82E/13E
82E/13W
82E/5E
82E/5E
82E/6
82E/5W

82E/5W

COMMODITY

Au
Al
Au, Ag
Au, Ag,
Pb
Au
Ag
P, Zn
Pb, Zn
Au

Au
Au
Au

Au

Au

DEPOSIT TYPE

Shear
Massive
sulphide
Vein
Vein
Massive
sulphide
Sedex
Sedex

Alt, syenite

Epithermal
Vein
Epithermal
Vein

Vein

Shear
EPI?

Vein?
Vein?

Vein

Vein

Vein

Skarn
Epithermal
vein
Epithermal
vein

Vein?
Vein?

Vein

WORK DONE; REMARKS

7 ddh as of Oct. 20 rdh 1800 m
VLF-EM

28 ddh as of Oct. 20 rdh;

2000 m; 35 km geophys

12 ddh; 610 m; 604 m drifting

680 m drifting 1680 m surface ddh;
Prod. tonnes/day
6ddh

UTEM
2deep ddh
25 rdh, 3000 m

26 ddh, 34 pdh; 5737 m; 15
trenches
15 pdh, 1810 m; gecphys

5 ddh, 494 m; geochem; geophys

10 ddh, 1006 m; u/g, 488 m;
geochem, geophys

ddh, 607 m; geochem; geophys;
tranching

12ddh, 458 rm; geochem; geophys

3ddh, 284 m

11ddh, 131 m

2pdh, 30 m; 1ddh, 12m; 4
trenches

5 ddh, 278 m; geochem; geophys
43 pdh, 5849 m; geochem;
trenches

49 ddh, 183156 m

11 ddh, 1540 m; trenching;
trenches

10 ddh, 610 m; trenching; geophys
ddh, 488 m

2 ddh, 320 m; trenching;
geochemn; geophys



v

MAP

198

188

202

203

205

206

207
208

210
211
212
213
214
215

216
217

218
219
220
a2

222

PROPERTY/MINFILE NAME

MINFILE
(OWNER/OPERATOR) NO.

Fairview 82ESWO008
(Oliver Gold Corp.)
*Stemwinder
(Highland Valley Res.)
Nickel Plate

(Corona Corp.}

Canty S2HSES4
{Golden North/Corona Corp.)
Eagle's Nest

(Agio Res. Corp./Corona Corp.)
Lost Horse, et

Chevron Canada)

Hedley Tailings

{Candorado Mines)

Mascet tailings

{Sumac Ventures)

Banbury

(Banbury Gold Mines/

Erickson Gold Mines)

Similko

{Similco Mines)

*Treasure Mt

{Huidra Silver)

Summit Camp
(Tarbo/Unicron/Harrisburg
Dayton Res. Corp.}
Grasshopper

(L Allen/Longreach Res.)
Rambler

(Goldwest Res./Bordeaux Res.)
Man

(D Mehner/Brican Res.)

Elk

(Fairfield /Placer/Cordil'n)
Snowflake )
(Quilchena Res./Gerle Gold)
Stump Lake
(Celebrity/Minnova)

Anderson Project

Lucky Mike

(W Petrie/Corona Corp.)

HK

82ESWD07
92HSE62

92HSENS0

92HSE046

92HSED13

92HSWO23

92HNE145
92ISE166

(H Kruse/H Kruse)

Batty Lou

(Better Res./J Bristow)
Crescent

(Afton Operating)

Sunny

(Afton QOperating/Teck Expl'n.)
M&R

82INE026, 30

{Afton)

Osoyoos
Osoyoos
QOsoycos
Osoyoos
Osoyoos
Osoyoos
Osoyoos
Osoyoos

Similkameen

Similkameen
Similkameen

Similkameen

Similkameen
Similkameen
Similkameen
Similkameen
Nicela
Nicola

Nicola
Nicola

Nicola
Nicola
Kamloops
Kamloops

Kamloops

NTS

82E/4E
82E/4E
92H/8E
92H/8E

'92H/8E

92H/8E
92H/8E
92H/8E

92H/8E

92H/7E
92H/6E
92H/6E

92H/10W
92H/ 10w
92H/9W

92H/16W
92H/15E
921/8W

g21/8W
921/7

92172
g2i/2

921 /oW
g21/9wW
921/10E

COMMODITY

Au, Ag
Au, Ag
Au
Ay
Au
Au
Au

Au

Au, Ag

Cu, Au
Cu, Au
Cu, Au

DEPOSIT TYPE

Vein
Vein
Skarn
Skarn
Skarn?

Skarn?

Leach

Vein
skarn

Porphyry
Vein
Vein?

Magmatic
segregation

Skarn
Vein
breccia
Vein

Vein
skarn

Skarn?

Porphyry
Porphyry
Porphyry

WORK DONE; REMARKS

6 ddh, 598 m; u/g rehab

15 ddh, 28585 m; 11 pdh, 1846 m;
u/g development

30 ddh, 1860 m; u/g development
19 ddh, 2895 m; geochem;
geophys

10 ddh, 1000 m

ddh, 844 m

tailings recévery

47 auger +pdh, 340 m; (tailings)

16 ddh, 1546 m, u/g drift, 148 m

ddh; trenching; geophys

52 ddh, 2800 m; u/g development,
2135m

12 ddh, 1219 m, trenching;
geochem; geophys

15 pdh, 8583 m

5 ddh, 279 m; trenching; geochem
6 ddh, 915 m; geochem

11 trenches; geochem

3 ddh, 305m

8 ddh, 1150 m; geophys

5 ddh (proposed)

13 ddh, 762 m; frenching;
geochem; geophys

5 ddih, 244 m; geochem; geophys
1 ddh, 289 m; geophys

23 ddh, 1968 m; pit development
2pdh, 213m

3pdh, 233 m



A

MAP
NO.

223
224
225

226

228
229
230
231
232
233

234

235

236

237

238

239
240
241

242

243

244

245

PROPERTY/MINFILE NAME

(OWNER/OPERATOR)

Galaxy
(Abermin)
OK

(Algo Resources/Minnova)
Adam 8

{Adams Expin}

Silver King & Queen

(F. Hall/C. Lowry)

Mara

{QPX Minerals/Minequest)
Samatosum Gold Corp.
(Minnova/Rea)

Rea Discovery

{Rea Gold Corp.}
Bar/Chu Chua

(Minnova)

Twin

(Esso Res.)

Kamad /Homestake
{Kamad/Esso/Esso Res.)
Bay
(Cominco/Falconbridge)
Lucky Coon

Adams Expln./Sirius Res.

Adam, Wad
(Adams Expl./Spencer Eng.)

Steep

{Natural Res. Expin./
Discovery Consultants)
Cana

{Shamrock Res./Esso Res.)
White Rock

{National Res. Expin./
Discovery Mines

C™

(BP Minerals/Bp Res. Canada)

Gold Hilf

(Minnova}

Windpass

(Kamad Silver/Kerr Addison)
Foghorn Mt

(Gold Spring Res./Gold Spring Res.)

Nobel .
(Placer Dome)

CK

{Rea Gold Corp)
Scotch

(Brican Res.)

MINFILE
N

92INEQO7

82M244
82M191
a2mMos2
82M020
82M025
82M053
82Mo12

82M193,
212

82M066

92P041
92P039

82mM137

MINING
DIVISION

Kamiloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamloops
Kamleops
Kamloops

Kamioops

Kamloops

Kamloops

Kamiloops

Kamloops
Karmloops
Kamloops

Kamloops

Kamioops

Kamloops

Kamloops

NTS

921/9W
82M/4W
82M/4E
82L/14W
921/9,16
82M/4W
82M/4E
82M/4W,
5W
82M/4W
84M/4W
82M/4E
82M/4E

82M/4E

g2Mm/2w

82M/4W
82M/5W

92P/8E
92P/8E
92P/8

82M/12W

s2Mm/12

82M/13E
82L/13,14

COMMODITY

Au, Cu

Au, Ag,
Zn

Au, Ag,
Zn

Au, Ag?

Au, Ag,
Zn, Pb
Au, Ag
Au, Ag,
Ba

Au, Ag

Au, Ag
Zn, Cu
Au, Ag
Au, Ag

Au, Ag
Au, Ag

Au, Ag,
n

Pb, Zn
A

DEPOSIT TYPE

Porphyry

Volcanogenic
massive sulphides
Voicanogenic
massive sulphides
Veln

Epithermal
vain
Massive
sulphides
Massive
sulphides
Massive
sulphides
Massive
sulphides
Massive
sulphides
Massive
sulphides
Volcanogenic
massive
sulphides
Massive
sulphides
skarn
Massive
sulphides

Massive
suiphides
Massive
sulphides

Massive
sulphides?
Vein

Vein

Massive

Pb, Zn
breccia
Volcanogenic
massive
sulphides
Sedex

vMS?

WORK DONE; REMARKS

13 ddh, 1944 m

10 ddh, 801 m; trenching;
geochem

5ddh, 411 m; geophys

6 xdh, 77 m; 5 trenches

4 pdh,
366 m; geochem; geophys

32 ddh, 5652 m; pit development

ddh, u/g development

22 ddh, 2450 nm; geophys;
geochem

8 ddh, 1272 m; gecchem; geophys

17 ddh, 2113 m; 1 trench;
geochemn; geophys

15 trenches; geochem; geophys

22 ddh, 2003 m; geophys
11 ddh, 1162 m; gecchem;
geochem

5ddh, 1050 m

4 ddh, 480 m
8 ddh, 1557 m

17 ddh, 1900 m; 8 trenches;
geochem
6 ddh, 1050 m

12 ddh, 2328 m; 13 trenches;
geochem; geophys

14 ddh, 1500 m; geochem
sulphides

4 ddh, 953 m; geophys
24 ddh, 3764.5 m, trenching;

geophys; geochem
6ddh, 1220 m



MAP
NO.

248
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

271

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

J&L

(Pan American/Equinox Res.)
Epi, Yard, Gnome

(M Dickens/Cdn. Nickel)

Vidette

(Tugold Res./Booker Gold Expin.)
Eastmo

(C Boitard)

750M

(G.Ellerbeck/Titan Res.)

Haida Gold

(Electrum Res. /Vital Pacific Res.)
Ta Hoola

(SNOC/Rat Res.}

Bogg

(GCRayner&Assoc/Geotech Cap.)
H

(BP Res. Cda./Lancer Res.)
Bralorne

(Canada Trust/Corona Corp.)
Congress

{Levon Res.)

Minto

(Avino Mines and Res.)
Qlympic

(D Ingram /Avino Mines and Res.)
Golden Sidewalk
(Manhattan Mineral Corp.)
(W]

(Hoyle Res.)

Reliance

(C Boitard /Menika Mining)
Wayside

(Chevron Minerals)

Gun Creek

(Mt Allard Res,/Hi-Tec Res.)
Love OQil

{Cosmo/Levon Res.)

Bristol Gold

(Westmin Res.)

Relay Creek

{Esso Res. Cda.)

Eva

(Abermin Corp./Millennium Res.}
Bobeat

{Lexington Res.)

Stirrup, Watson

(Chevron Mineral)

Edge

{Brenwest Mining/Hi-Tec Res. Mgmt.)

Spray, Foam
{Ketr Addison)

MINFILE

82M003

92P85, 86, &7

92JNEO1, 2,7
92JNE029
92JNEQ75
92JNEQG2

92JNE33

92JNEQ30

MINING
DIVISION

Reveistoke
Clinton
Clinton
Clinton
Kamloops
Kamioops
Karmnloops
Kamloops
Kamloops
Lillooet
Lillooet
Lillooet
Lillovet
Lillooet
Lillooet
Lillooet
Lillooet
Lillooet
Lillooet
Lillooet
Lillooet
Lillooset
Clinton
Clinton
Clinten

Lillooet

NTS

82M/8E
92P/2W
92P/2W
92P/2W
92P/8E
G2PJOW
92P/9
92P/9,10
92P/9
92J/15W
92J/15W
92J/15W
92J/15W
92J/15EW
92J/15E
92J/15W
924/15W
92J/15W
92J/15W
92J/15E
920/2
920/2W
920/7E
920/1E
920/1

921/12W

COMMODITY DEPOSIT TYPE

Au, Ag,
Zn, Pb
Au

Au, Ag
Au
Au?
Au

Au?

Au

Au

Au

Au

Au, Ag
Au
Au?
Au

Sedex

Vein
Vein?
Vein?

Vein?
Vein
Vein
Vein
Vein
Vain
Vein
Vein
Vein
Vein
Vein?
Vein
Vein?
Vein?
Vein

Epithermal
vein

Vein

WORK DONE; REMARKS

u/g 160 m, raise, 183 m, drift
3ddh, 880m

& ddh, 457 m; geophys

2 ddh, 500 m?

4 ddh, 232 m

16 ddh, 1920 m; geophys

4 ddh, 600 m; geachem

6 ddh, 914 m; geochem
8ddh, 71 m

80 ddh, 8924 m (approx),

surface + underground

38 ddh, 2793 m; drift + raise,
1537 m

9 ddh, 793 m; trenching; geochem

6 ddh, 830 m; 6 trenches;
geochem
12 ddh, 1676 m

§ddh, 455 m
21 ddh, 3350 m

13 ddh, 2084 m; 10 trenches;
geochem; geophys
3ddh, 194 m

Drift, 193 rm; 31 frenches,-
750 m; geochem; geophys
17 ddh, 2500 m; 4 trenches,
geochem

8 ddh, 1079 m

1ddh, 387 m

12 ddh, 2006 m;

trenching, geochem

2 ddh, 427 m; 6 trenches,
geochem; geophys

11 ddh, 1524 m, 22 trenches,
geochem

5ddh, 760 m



YA

MAP
NO.

PROPERTY/MINFILE NAME

(OWNER/OPERATOR)

SOUTHWESTERN DISTRICT

272

273

274

275

276

277

278

279

280

281

282

283

284
285
286
287

Valentine Mountain/Blaze
(Beau Pre Explorations/
Valentine Gold)

Mount Sicker/Lenora,
Tyee, Copper Canyon
(Minnova)
Lara/Coronation, Hope
({Laramide Resources/
Abermin})

Chemainus/Anita, Pauper
{Esso Minerals/
Faleonbridge)

Mount Vernon/Avallin
(Nuspar Resources)
Heather

(International Cherokee/
Minnova)

Snapper

(Ruza Resources/Saga
Resources)
Contact/Ormond
{Parallax Development
Au Resources)

Head Bay/Road
{Centaur Resources)
Thistle

{Nexus Resource Corp.,
Angle Resources/Nexus)
Debbie, Yellow/Regina,
Victoria

(Westmin Resources,
Nexus Resource Corp.}
Bear/Bear, konsides,
Olympic

(International Coast
Minerals /INP Exp!. &
Development)

Buttle Lake

{Cream Silver Mines)
Tay

(Dalmation Resources)
New Privateer /Privateer
(New Privateer Mines)
Spud Valley/Goldfield
{(McAdam Resources)

MINFILE
NG,

0928108

092B001,
2,4, 88,
89 and 99
0928110

0928037,
040

082C037
0s2C127

092£012,
033, 034

092E063
092F083

092F078,
078

092F044,
045, 048

0921.008

0921211

MINING
DIVISION

Victoria

Victoria

Victoria

Victoria

Victoria

Victoria

Victoria

Atherni

Alberni
Alberni

Alberni

Alberni

Alberni
Alberni
Alberni

Alberni

NTS

92B/12W
92B/13E,
13W

92B/13W

92B/13W
92C/16E

92C/15E

92C/16W
92G/16W

92F/2E

92E/8E

92E/15E
92F /2E

92F/2E
92F/7E

92F/3W

92F/5E, 12E
92F/6W
92L/2W
9oL /oW

COMMODITY

Au, Ag
Ay, Ag,
Cu, Zn,
Au, Ag, Zn,
Cu, Pb
Au, Ag, Zn,
Cu, Pb
Au, Cu
Cu, Au

Au, Ag
Au, Ag,
b, Zn
Au, Cu,

Ag
Au, Ag,
Cu

Au,Ag,
Cu

Au,Ag,

Cu

Au, Ag, Pb,
Zn, Cu
Au

Au, Ag
Au, Ag

DEPOSIT TYPE

Veins

Massive
sulphides

Massive
sulphides

Massive
sulphides

Siliceous,
stockwork, skarns
shear zone,

veins

Veins

Veins, skarn

Veins

Massive
sulphides

Altered shear zone
auriferous chert
quartz vein
stockwork

Tertiary
mesothermal
veins

Massive

sulphides

Veins, siliceous
brecoias

Tertiary
mesothermal veins
Tertiary
mesothermal veins

WORK DONE; REMARKS

19 ddh, 2877 m;

20 tpd test mill

processed 590 t; geophys
33 ddh, 11088 m;
mapping

Approx. 600 m u/g
development; 10 000 tonne
bulk sample stockpiled;
3ddh, 268 m

39 ddh, 11823 m;
mapping; geophys,;
trenching

12 ddh; 6 rdh

7 ddh, 542 m

5ddh, 541 m

18 ddh, 1640 m; geochem;
geaphys

Approx. 300 m drilling;
prospecting; gecchem
7 ddh, 1205 m

u/qg exploration, 2020 m
tunnel in progress; surface
ddh; mapping

ddh; geophys;
trenching

4 dah, 2163 m

ddh; geophys;

geochem

Butk samptling; mill
construction

u/g drifting

underground ddh, 5400 m



A

NO.

288

289

292

293

294

29%

298

300

302

303

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Hitler-Churchill
(Falconbridge/Footwall
Explorations)

Iron Cop

{Defiant Minerals)
Songbird /Ckay
{Expeditor Resource Group/
Mingold Resources)
Aladdin/Venus, St.Joseph,
Juneau, QOld Bill

(H.Q. Minerals, Dornoch Int.)
Vananda Gold/Little
Billie, Cornell, Copper
Queen, Texada Iron
(Vananda Gold, Freeport-
McMoRan Gold)

Mount Washington/
Domineer, Lakeview
{Better Resources)

Murex

(Better Resources/
Noranda Exploration)
Forbidden Plateau/
JoAnne, Elnora

(Iron River Resources/
Noranda Exploration)
Melvor Lake

{Canadian QOccidental
Petroleumn)
Quadra/Contact

(Nation River Resources/
Lone Jack Resources)
Andy, Joe/Smith Copper
(West-Mar Resources/
Hercules Ventures)
Expo/Hep, Expo
(BHP-Utah Mines/
Moraga Resources)

Red Dog

(Crew Natural Resources)
Realgar

(Lone Trail Prospecting/
Formosa Resources)
Lang Bay

{rargo Resources,
Brenda Mines)
Fleck-Britannia/

Victoria, Bank of
Vancouver, {Minnova)
International Maggie/
Indian River Copper, ABC,
War Eagle

MINFILE
NO. -

0921031,
127, 154
0921228
C92F055
092F131,
132, 134
092F105,

108, 107, 112,
257, 259

092F116,
117, 330
092F206

092F309,
329

092K138
092K085
0920037,

208

092L078,
240

0921200

092F137
092GNW003
004,

002GNW024,
028, 042,

MINING
DIVISION

Albemni

Alberni/
Nanaimo
Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Nanaimo

Vancouver

Vancouver

Vancouver

NIs

9oL /oW

92L/5E
92F/E
092F/8W,
aw

92F/10E,
15E

92F/11E,11W
92F/14E,14W

92F/11E,11W
92F/14E,14W

92F/11W,
14W
Q2F/14W
92K/3W

92K /3E,
3w

g2L/7W

9aL/12W

92L /12w

1021/9E

92F/16W

92G/10W,
11E

92G/10W,
1E

COMMODITY

AU, Ags
Cu,
Magnetite

Au, Ag,
Cu

Au, Ag

Au, Cu,
Ag

Au, Ag,
Cu, Zn
Magnetite

Aul Ml
Cu

Au, Ag,
Cu

Ag, Cu,
Au, Pb

Coal

Au, Ag,
Cu

Cu, Pb, Zn,
Ag, Au

Cu, Mo,
Au

Cu, Ay,
Mo
As, Cu,
Hg

Kaaolin, Ge,
Ga

Cu, Zn, Pb,
Ag, Au

Cu, Zn, Pb,
Au, Ag

DEPOSIT TYPE

Skarn

Veins

Veins

Veing in
shear zones

Skarn

Epithermal
veins, breccias

Mineralized
breccia

Epithermat
veins, breccias

Sedimentary

Skarns

Skarn

Porphyry
copper-gold

Porphyry
copper-gold
Skarn,
epithermal veins

Residual,
sedimentary

Volcanogenic
massive
sulphides
Volcanogenic
massive
sulphides

WORK DONE; REMARKS

Drifting & raising; sampling;
mapping

3 ddh, 244 m; mapping;
geophys; geochem

redh;

geophys; geochem; trenching

6 ddh, 427 m; geophys;
geochem

7 ddh, 2390 m mapping;
airborne & ground geophys;
trenching;

67 ddh, 5392 m; trenching;
geochem

9ddh, approx. 800 m;
mapping

geochem; geophys

8 ddh, approx. 900 m

8 redh

8 ddh, 386 m; trenching

§ ddh; geophys;
gecchem; trenching

ddh; geophys;
geochem; trenching

4 ddh

4 ddh, approx. 245 m;
geochem;

geophys

ddh; product

beneficiation tests; airborne
and ground geophys

11 ddh, 1446 m;

geophys; geochem
mapping

5 ddh, 1823 m; mapping



LV

MAP
NO.

305

306

307

308

310

3N

312

313

314

315
316
317

318

319

320

31

322

323

PROPERTY/MINFILE NAME
(OWNER/OPERATOR)

Sechelt Wollastonite/
Snake Bay, Wormy Lake
(Tri-Sil Minerals/
Canarmin Res,, Lone Jack
Resources)

Ashlu Mine/Ashioo
(Tenquitle Resources/
Valentine Gold)
Northair/Warman
{Northair Mines/
Falconbridge})

White Pine

{Rea Gold, Verdstone Gold)
Sky/Spanar

(Skyrocket Exploration)
Toil/Brem

(Diamond Resources/
LMX Resources)

Doctor’s Point/Nagy
(Rhyolite Resources/
Universal Trident
Incdustries)

Easy & Jo/Mayflower
{Hillside Energy, Symes
Resources, Corona)
Giant Copper/AM
(Bethlehem Resources)
Abo (Harrison Lake)/GEQ,
RN (Bema Int. Resources,
Abo Resource Corp., Kerr
Addison Minesg)

Gilt Creek/Gold Cord
(New Lintex Minerals})
North Fork

{(Minnovaj

Lill/Eagle, Lake, Boulder
(Green Lake Resources)

Eagle, Raven/Last Chance,
Swede

(Diamond Resources)
Lockport/Locke
{Foundation Resources
Skygold Resources

Cinola

(City Resources Canada)

Inconspicuous

Radcliffe Resources/
City Resources (Canada))
More /Bella,Marino
Cominco

Snow/Baxter Creek
{Mondavi Resources)

MINFILE
NC.

092GNWO52,
053

092GNWO13
092JWQ12

092K036
092GSED19
C92GNEQ24

092HNWO7 1

092GNEO10

082HSWOO01

092HSW092

092HNWO31
092HNWO70

092JSE008
009, 010

1038003,
009

1038066

103F034

103F043
044

103G008,
028
103G005

MINING
DIVISION

Vancouver

Vancouver

Vancouver

Vancouver

New
Westminster
New
Westminster

New
Westminster
New
Westminster
New
Westminster

New
Westminster

New
Westminster
New
Westminster
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NORTHWESTERN DISTRICT

By D.V. Lefebure and M.L. Malott
District Geology, Smithers

INTRODUCTION

Exploration activity continued at near record levels in
northwestern British Columbia with expenditures in ex-
cess of $85 million. The number of Notices of Work
declined 10 per cent from 1987 to a total of 288. Strong
metal prices, readily available risk capital and exciting new
finds were the principal reasons for the continning boom
in exploration and mine development.

The Stewart - Iskut River gold belt was the busiest
exploration area in the district, with expenditures exceed-
ing $43 million on more than 55 properties, including 29
major projects. British Columbia’s new producer in 1988,
the Reg (Johnny Mountain} {35) gold mine, is located in
this area. The Silbak Premier - Big Missouri and Snip (34)
precious metal deposits are also being developed for
production in 1989,

Two other gold deposits, Lawyers (75) in the Toodog-
gone area and Golden Bear (71) northwest of Telegraph
Creek, are being developed for production in 1989, In
Cassiar the McDame asbestos deposit is expected to be
ready to replace the Cassiar open-pit production in 1990,
A total of $97 million was spent on seven development
projects in northwestern British Columbia.

Coal exploration consisted of four programs on known
deposits including Mount Klappan and Telkwa. Placer
mining continued at virtually the same levels as in previous
years. New operations started in the Omineca and Skeena
Mining Divisions roughly equaled the 20 per cent reduc-
tion in Notices of Work filed from the Liard Mining
Division.

Equity Silver, Bell, Reg, Taurus and Erickson Gold
were the five operating metal mines and Cassiar Mining
Corporation continued to produce asbestos from its open-
pit. Both Total Energold Corporation and Taurus
Resources Ltd. shut down their mills in December pend-
ing development of new ore zones.

HIGHLIGHTS

* Extensive drilling and initial underground drifting
completed through copper-cobalt-gold
mineralization in the Windy Craggy deposit.

Exploration for Motherlode-style gold deposits
with associated listwanite alteration in the Atlin
terrane.

* Encouraging drill intersections of gold-silver-cop-
per-lead-zinc massive sulphides from the
Tulsequah property could lead to reopening of the
old Tulsequah Chief mine.

*  The 140-kilometre access road reached the Golden
Bear deposit and on-site construction began for
mine start-up in late 1989.

* Development work started toward underground
production from the McDame asbestos deposit by
1990.

* Reg (Johnny Mountain) gold mine in the Iskut
River area began production in August.

* Development started on the adjacent Snip gold
deposit with a target production date of late 1989.

* The Stewart - Iskut River gold belt was the busiest
exploration area in British Columbia with more
than fifty companies spending a total of over $43
million.

Exploration in the Iskut River map area over the
last three years has more than doubled the number
of known occurrences. -

Regional Geochemical Survey release of stream
sediment samples for Iskut River, Telegraph
Creek, Sumdum and Tulsequah sheets produced a
staking rush and provides much needed data in this
area of high mineral potential.

* Silbak Premier and Big Missourt deposits in the
Stewart mining camp being prepared for produc-
tion in April, 1989.

Lawyers property in the Toodoggone scheduled to
go into production early in 1989,

An intense exploration program was completed on
the Fireweed silver-lead-zinc mineralized zones
west of Babine Lake.

Reserves the Silver Queen mine increased to more
than 1.5 million tonnes containing silver, gold and
zinc.

TRENDS

Scveral companies changed the focus of their explora-
tion programs to properties with base metal potential.
Typically these are deposits with a polymetallic signature
involving at least one precious metal. Obvious targets of
this type in northwestern British Columbia are vol-
canogenic massive sulphide deposits and copper-gold
porphyry deposits. Cominco Ltd. completed the second
year of major drilling programs on both the Tulsequah
and Anyox volcanogenic massive sulphide deposits and
Western Canadian Mining Corporation defined reserves
on the Kerr porphyry copper-gold deposit, With inter-
nationally declining base metal reserves the opportunity
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TABLE A4
ADVANCED EXPLORATION PROJECTS IN NORTHWESTERN B.C.

PROPERTY COMPANY RESERVES
Windy Craggy Geddes Resources Ltd. 100 Mt @ 2% Cu,
4 g/t Au, 0.1% Co
Tulsequah Redfern Resources Lid./ 2.16 Mt @ 2.03% Cu,
Cominco Ltd, 1.25% Pb, 6.28 % Zn,
257 gft Au, 91.9 g/t Ag
Sulphurets Newhawk Gold Mines Ltd./ 1.4M @ 17.4 g/t Au,
) . Granduc Mines Ltd. 206 g/t Ag
Mount Klappan Gulf Canada Corporation 1000 Mt anthracite
Al Energex Minerals Ltd. 330 kt@ 10 g/t Au
Baker mine Multinational Resources Inc. 45kt @ 20.1 g/t Ay,
_ 176 g/t Ag, 0.75% Cu
Mets Golden Rule Resources Ltd./ 160kt @ 11.3 g/t Au

Manson Creek Resources Ltd.

Dome Mountain

Total Energold Corporation
Telkwa
Silver Queen

exists for other companies to explore for base metals in
anticipation of favorable metal prices in the 1990s.

The results of the last three years have proved that the
precious metal potential of the Stewart mining camp
extends north beyond the Iskut River. Further exploration
will probably show that the gold belt can be traced to the
northern limits of the Stikine terrane (Tulsequah-Tat-
samenie Lake area). Grassroots exploration north of the
Iskut River area should result in a number of new gold
and gold-copper discoveries over the next few years.

Exploration for Motherlode-style auriferous quartz
veins hosted by Cache Creek Group rocks continued in
the Atlin area, targeted on zones of listwanitic alteration
associated with placer gold deposits. North of Atlin
several new precious metal showings have been found in
the Atlin terrane, These results should encourage others
to explore for gold away from the known placers.

More grassroots exploration than in the last several
years led directly to new finds, particularly in the region
from Stewart to Tulsequah. Prospectors played an impor-
tant role in many of these new discoveries. The current
exploration boom has generated demand for their skills
and properties.

The development of new mines, such as the Reg and
Lawyers, in areas that rely either exclusively or heavily on
air access, is resulting in different economic impacts than
for mines which rely entirely on road and rail transporta-
tion. Employees for these operations are being
transported by air from a number of communities, includ-
ing Vancouver, This disperses the mine employees among
a number of communities and reduces the impact on any
particular town,

Proposals for Recreation Corridors, Wilderness Areas
and other designations which would affect access to
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Teeshin Resources Ltd./
Canadian United Minerals Inc./

Crows Nest Resources Limited
Houston Metals Corporation

200kt @ 12.7 g/t Au,
68.4 g/t Ag

50 Mt bituminous coal
1.72 Mt @ 328 g/t Ag,
2.7 g/t Au, 6.19 % Zn

Crown land for exploration have received much attention,
One is the proposed Stikine Recreation Corridor which
would extend along the lower Stikine River from Glenora
to the Alaska Panhandle. Another is the Dease River
Recreation Corridor stretching from Lower Post to Dease
Lake.

Research activity into gold deposits and their
hostrocks by the British Columbia Geological Survey,
Geological Survey of Canada and various universities is
producing important new ideas after approximately five
years of concerted effort. The geological database for a
number of areas in northwestern British Columbia has
improved, particularly at the scale of 1:50 000. A more
complete understanding of the nature and genesis of the
gold deposits is assisting in the continuing search for more
ore

SUMMARY OF EXPLORATION
ACTIVITIES

MINERALS

A total of 288 Notices of Work for mineral exploration
were submilted in 1988 for the Northwestern District.
These varied from small programs by individual prospec-
tors to large exploration projects with expenditures
exceeding $5 million. Exploration programs were also
completed on some of the developed properties listed in
the following section. A summary of the major exploration
properties with drilling, underground development or
major surface exploration programs is presented in Table
A3.

TATSHENSHINI RIVER AREA

Geddes Resources Ltd. continued its aggressive ex-
ploration program on the Windy Craggy deposit (1) in the



extreme northwest part of the province. It spent $9.9
million to define the Gold zone and improve the definition
of the ore reserves in the North and South massive sul-
phide zones, Initial drilling to intersect the Gold zone was
disappointing, but four later holes cut the zone. One
intersected 0,62 per cent copper, 4.5 grams gold and 3.4
grams silver per tonne over 18.6 metres. A crosscut
through the South massive sulphide zone confirmed drill
intersections and included a fine-grained pyrite section
which contained more than 2 per cent copper and 0.1 per
cent cobalt. Reserves for the massive sulphide bodies are
in excess of 100 million tonnes of 2 to 3 per cent copper
with 0.1 per cent cobalt. A special submission to the
government outlined a proposed route for a road ncces-
sary to develop this project.

To the northeast, on Squaw Creek (2) near the Yukon
border, Arbor Resources Inc. drilled through placer
gravels to test a shear zone for the source of the placer
gold.

ATLIN REGION

Northwest of Atlin in the Tutshi Lake area, United
Keno Hill Mines Ltd. and Noranda Exploration Com-
pany, Limited drilled gold targets on the Mill (3} and
Moon Lake (4) properties. Both properties are along the
trace of the Llewellyn fault a long-tived structure paral-
leled by a belt of stream sediments containing anomalous
amounts of gold and arsenic.

In the immediate Atlin area, several companies sear-
ched for Motherlode-style gold deposits hosted by Cache
Creek Group rocks and associated ultramafic bodies,
however, Homestake Mineral Development Company
completed the only major projects; it drilled the Pictou
(5), Heart of Gold (6) and Yellowjacket (7) properties.
These drill holes are providing important geological in-
formation in an area characterized by limited outcrop.
The British Columbia Geological Survey Branch started
a 1:50 000-scale mapping program in 1988 to further
advance the knowledge of the geology in the Atlin area.

TULSEQUAH RIVER - TATSAMENIE LAKE AREA

Cominco Ltd. continued to explore near the Tulse-
quah Chief mine (9) in the Tulsequah River arca, tracing
Kuroko-type volcanogenic massive sulphide horizons ho-
sted by Triassic Stuhinni Group felsic volcanic rocks. All
1988 drill holes intersected one of the mineralized ho-
rizons. Drill bole 1998-3 intersected 17.5 metres grading
3.0 grams gold and 62.7 grams silver per tonne and 4.60
per cent copper, 0.25 per cent lead and 3.09 per cent zinc,
more than 200 metres down plunge from the lowest mine
level (see Table A4 for reserves). On the other side of the
Tulsequah River, Suntac Minerals Corporation drilled
several vein systems at the old Polaris Taku mine (10) and
intersected encouraging gold values, including 19.5 grams
gold per tonne over 3.1 metres,

To the east, in the Tatsamenie Lake area, the Golden
Bear road reached the future mine site (see Development
Projects, 11) providing access to this remote area. Dia Met

Minerals Ltd. drilled the Bandit-Hijack (12) gold target
located approximately 5 kilometres south of the Golden
Bear deposit.

CASSIAR MINING CAMP

Diminishing ore resetves at the two operating gold
mines in the Cassiar mining camp provided ample incen-
tive for exploration at the two properties in 1988. Total
Energold Corporation explored extensively on its claims
surrounding the Erickson Gold mine (16) with drilling in
the Main mine, Catherine, Vollaug, Beaton Creek and
Finlayson adit areas. Drilling was completed for exten-
sions of productive veins in the Main mine area, testing
veins with no previous production and exploring for ver-
tical veins beneath the Vollaug vein. In the Michelle zone
22 680 tonnes grading 34.3 grams gold per tonne were
defined beneath the Cusac mine (17). Taurus Resources
Ltd. explored in the Hopeful area (15) and completed mill
tests on a bulk sample. The Erickson Gold, Taurus and
Cassiar asbestos mines are discussed below,

A new map of the Casslar area at 1:50 000 scale was
published by the British Columbia Geological Survey
Branch in early 1989 which provides a much needed
updated geological database. Thesis rescarch by M. Ball
of Queen’s University has identified two types of mineral-
ized veins. Lower gold values are contained in older
tetrahedrite-pyrite veins and higher grade gold occurs in
deformed, grey quartz veins with associated sulphides.

North of Cassiar near the Yukon border at the Albert
Creek property (13) Total Energold drilled the contact
between the Upper Devonian McDame Group car-
bonates and Upper Devonian - Lower Mississippian
transgressive black clastic rocks of the Lower Sylvester
Group for manto mineralization. Results were disap-
pointing although anomalous silver associated with
fracture-controlled sulphides and weak zinc or barite
mineralization was found in clastic sediments.

STIKINE AREA

Numerous claims were staked along the Stikine River
and to the east as far as Mount Edziza Park. The interest
in the area developed from recent discoveries in the Iskut
River area to the south, coupled with known porphyry
copper-gold occurrences at Galore Creek and Schaft
Creek. Although more than ten companies explored in the
area, the only drilling was completed on Continental Gold
Corp.’s Trophy Gold project (20) near the headwaters of
the Skud River. The best assays on this property came
from the Ptarmigan zone, including an 11.1 metre inter-
section which contained 5.5 grams gold and 30.2 grams
silver per tonne. The zonec consists of a breccia with
associated silicification and a sulphide-rich matrix con-
taining pyrite, sphalerite, galena, arsenopyrite, native gold
and electrum. Surface exploration by Continental Gold
discovered numerous chalcopyrite-magnetite skarns. Fu-
ture exploration in this area is expected to find more
skarn, replacement and porphyry deposits with associated
copper and gold values. Two 1:50 000 maps by the British



Columbia Geological Survey Branch covering the Galore
Creek and Scud River areas were released in garly 1989,

East of Mount Edziza drilling was completed on the
Teck Explorations Ltd, Castle (18) and Bee Jay (19)
properties to test gold mineralization in a structurally
controlled pyritic alteration zone and quartz sulphide
veins, respectively.

In August the Regional Geochemical Survey results
were released for the Iskut River, Telegraph Creek, Sum-
dum and Tulsequah map sheets. Numerouns gold
anomalies from these stream sediment samples attracted
immediate attention and generated a staking rush.

ISKUT RIVER AREA

The Iskut River area was explored by more than 30
companies, spending in excess of $15 million. Drill
programs were completed by 16 companies (see Table A3;
22-37). Exploration was typically focused on gold in veins
and shears with associated quartz, carbonate, sulphides or
chlorite and hosted by Triassic Stuhini or Jurassic Hazel-
ton Group volcanics and sediments,

Alteration zones with widely spread anomalous gold,
copper and sometimes molybdenum values were also
tested by Skyline Explorations Ltd. (35), Keewatin En-
gineering Inc. (33) and Meridor Resources Ltd. (31) for
high-grade gold zones. Initial results suggest these zones
are weakly mineralized, porphyry-style deposits with
limited potential for high-grade mineralization. Replace-
ment mineralization is being investigated by scveral
companies following the success of Gulf International
Minerals Ltd. on the McLymont Creek property (22).
Drilling intersected intense silicification in a Permian
crinoidal limestone with patchy pyrite, magnetite,
specular hematite, barite, chalcopyrite, sphalerite and
galena. Mineralization over widths of metres to tens of
metres has been identified. One of the better intersections
averaged 0.36 per cent copper, 22.6 grams silver and 13.8
grams gold per tonne over a width of 5.2 metres.

Approximately 40 kilometres to the southeast, Echo
Bay Mines Ltd. drilled the Q17 vein on the Doc property
(49). Hosted by Mesozoic sedimentary rocks, the
mineralization is similar to that found in the Iskut River
area. Current reserves on the Q-17 and six other veins are
425 890 tonnes grading 9.26 grams gold and 44.9 grams
stlver per tonne.

The Geological Survey of Canada is currently mapping
the Iskut River 1:250 000 sheet to provide a much needed
updated regional map.

SULPHURETS AREA

Silver-gold deposits hosted by volcanic and sedimen-
tary rocks of the Jurassic Hazelton Group were the target
for exploration companies in the Sulphurets and Stewart
arcas. Typically these deposits are quartz veins and
siliceous breccias containing tetrahedrite, pyrargyrite,
proustite, polybasite and electrum.
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In the Sulphurets arca Newhawk Gold Mines Ltd.
continued its exploration on the Sulphurets property (42)
with extensive drilling and underground drifting on the
West zone. Results included a spectacular intersection in
the new U.T.C. zone of 408 grams gold and 1570 grams
silver per tonne over 9.1 metres. (see Table 4A for reser-
ves). Immediately west of the Sulphurets property,
Western Canadian Mining Corporation drilled the Kerr
(39) a porphyry copper-gold prospect and estimated re-
serves of 60 million tonnes of 0.84 per cent copper, 0.34
grams gold and 2.05 grams silver per tonne. Catear
Resources Ltd. and related companies drilled the Mount
Madge (40) properties in the area.

To the north, near Tom MacKay Lake, Calpine
Resources Ltd. (38} discovered the new 21 gold zone, an
alteration zone roughly conforming to a contact between
felsic volcanic breccias and clastic sediments. The high-
grade mineralization occurs with massive realgar, stibnite
and orpiment. Other sulphides including sphalerite and
galena occur as disseminations and lenses within the
alteration zone. Hole CA88-6 intersected 29.1 metres of
25.0 grams gold and 37.7 grams silver per tonne.

Current geological mapping at 1:50 000 scale by the
British Columbia Geological Survey Branch is providing
a very necessary database for exploration companies
working in the area. Research results from this work in
the Stewart area have shown that many of the gold
deposits can be related to one epoch of mineralization of
Jurassic age. Several researchers from the Geological
Survey of Canada are working on geochemical and ore-
deposit research in the Sulphurets area.

STEWART MINING CAMP

In the Stewart Mining camp Westmin Resources an-
nounced production plans for its Silbak Premier (48) and
Big Missouri (45) deposits (see Development Projects).
Exploration included underground geological mapping
and drilling at Silbak Premier and surface drilling on the
High Ore (Woodbine) property (47) and Big Missouri
deposit. Esso Minerals Canada carried out major ex-
ploration programs on the Silver Butte (44) and Indian
(46) veins. Esso Minerals followed surface intersections
on the high sulphide Facecut-35 zone with underground
drilling and completed extensive drilling on the new low-
sulphide Kansas zone intersected in only one hole in 1987.

Northeast of Stewart several companies explored the
Knip (50), Todd Creek (51), AM (52) and Joutel (53) for
deposits similar to the high-grade mineralization mined
at Silbak Premier. Immediately north of Stewart the Dun-
well mine (54) was rehabilitated and diamond drilling
indicated there is depth potential for the quartz-sulphide
vein. On the nearby Glacier Creek property (55}, Moroc-
co Explorations Inc. drilled three holes.

A recent University of British Columbia Master's
thesis by D. Brown on the Silbak Premier property and
surrounding area is an extremely useful reference for the
Stewart arca.



PORTLAND CANAL AREA

Favorable Hazelton Group lithologies extend south-
ward from Stewart into the Portland Canal area, «'though
most of the deposits are typically silver-lead-zinc veins or
conformable sulphide horizons. At the Georgia River
property (56) Avatar Resource Corporation drilled the
northerly trending main vein to test the precious metal
mineralization with associated base metal values.

Cominco Ltd. continued its exploration program on
the Anyox property (57) with drilling in the Bonanza and
Hidden Creek areas targeted on volcanogenic massive
sulphides near the sediment- volcanic contact. Hidden
Creek produced 24 million tonnes grading 1.5 per cent
copper, 0.17 gram gold and 10.3 grams silver per tonne.
Immediately to the east Pacific GeoRock Exploration Ltd
(58) completed surface exploration and drilling on quartz
veins which were mined for flux for the Anyox smelter.

In the Alice Arm area, Richmark Resources Ltd.
explored the Tidewater property (59), a molybdenite oc-
currence. All 1979 and 1980 drill-core pulps were
re-assayed which revealed geochemically anomalous gold
values. The subsequent drilling program intersected
polymetallic mineralization at depth.

At the north end of the Kitsault vailey, Cominco Ltd.
(60) continued to explore for silver along a shear zone with
sparse sphalerite and pyrite mineralization.

PRINCE RUPERT REGION

A high proportion of the companies exploring in the
Prince Rupert region carried out major programs. On
Dunira Island (61) several holes were drilled by Orequest
Consultants Ltd. to test for massive sulphide potential.
The area lies within the Alexander terrane which hosts the
Windy Craggy and Greens Creek volcanogenic massive
sulphide deposits.

Immediately south of Prince Rupert on Porcher Is-
land, Cathedral Gold Corporation completed an extensive
drilling program on the old Surf Point and Edye Pass
mines (62) increasing the known reserves to 565 173
tonnes grading 6.85 grams gold per tonne. The mineraliza-
tion is auriferous pyrite in quartz veins and shears hosted
by a quartz diorite stock, On Princess Royal Island an-
other past gold producer, the Surf Inlet mine (64), was
also attracting attention with underground rehabilitation
and drilling by Surf Inlet Mines Ltd.

On Banks Island, Hillsborough Resources Limited
(63) drilled one hole on the Kim low-grade gold zone and
another on the Discovery zone high-grade gold skarn. On
the south side of the Khutze River, Freemont Gold Cor-
poration {65) drilled a quartz vein containing gold in pyrite
and chalcopyrite.

TERRACE-KITIMAT AREA

In the Terrace area Terracamp Developments Ltd.
(66), Univex Mining Corporation (68) and Castello
Resources Ltd. (67) examined gold occurrences with old

underground workings. The mineralization is typically
quartz veins with associated sulphides.

TOODOGGONE RIVER AREA

In the Toodoggone River area the mineral deposits
are porphyry deposits, skarns and mesothermal to
epithermal veins. Initial exploration in the area was
directed towards the porphyry deposits; however, during
the past ten years numerous gold-silver epithermal veins
have been identified. The veins are hosted by Triassic
Takla Group and Early Jurassic Toodoggone volcanics
which are equivalent to the Hazelton Group., The veins
are restricted to the first stage of volcanism in the Toodog-
gone volcanics and therefore exploration can be targeted
at the stratigraphy at or below this level. Major northwest-
trending faults appear to be important in localizing the
mineralization. Although overall activity levels in the
Toodoggone were down from 1986 and 1987, total explo-
ration expenditures exceeded $6 million with more than
25 companies working in the general area. Cheni Gold
Mines Inc. continued preproduction work with plans for
startup in carly 1989,

In the northern part of the Toodoggone area, Energex
Minerals Ltd. continued work on the Al property (69) with
drilling on the BV, Bonanaza, Ridge, Bingo and Thesis I1
zones to increase reserves (see Table A4) and to search
for extensions of known zones. For the first time since
Kidd Creek’s work in 1984, Energex Minerals Ltd. ex-
plored the JD property (70) carrying out a major trenching
program to test a low-angle fault with associated gold
mineralization. Manson Creek Resources Ltd. drilled
seven holes on the Mets property (71) to increase the ore
reserves established in 1987 (see Table A4). Cyprus Me-
tals (Canada) Ltd. continued drilling on the Mooschorn
property (72) testing two zones on either side of the
Toodoggone River near Moosehorn Creek.

South of the Toodoggone River, Sutton Resources
Lid. drilied the Main Zone on the Golden Stranger
property (73) to test it at depth and along strike. En-
couraging values were intersected including 5.05 grams
gold per tonne over 10.7 metres in hole 25, Bond Gold
Canada drilled several zones on its Silver Pond property
(74). On the Chapelle property (76) the New and North
Quartz zones and A, B and C veins were drilled by
Multinational Resources Inc. Minor new reserves (less
than 10 000 tonnes) were identified in the A vein. Esso
Minerals Canada tested five zones on the Shasta property
(77) including the JM and Creek zones. The most con-
tinuous mineralization occurs as quartz veins and
stockwotks with electrum, argentite, pyrite and (races of
sphalerite, galena and chalcopyrite. Small calcite veins
were found to have high gold and silver values as well. On
the Brenda property (78) both the Takla and Creek zones
were tested,

Along the Finlay River, Skylark Resources Ltd. drilled
the Electrum, Beaver Dam and Writch zones on the
Firesteel property (79). The first two zones consist of
silver and gold-bearing veins hosted by Toodoggone vol-
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canics. The Writch zone veins contain silver, lead and zinc
mineralization hosted by Takla volcanics.

South of the Finlay River and east of Thutade Lake,
Hermes Ventures Ltd. (80), St. Phillips Resources Inc.
(81) and El Condor Resources Ltd. (82) explored in Takla
volcanics for skarn and porphyry deposits. On the Kemess
Creek property, St. Phillips Resources Inc. intersected 73
metres grading 0.486 gram per tonne gold and 0.20 pe
cent copper. :

SMITHERS-HOUSTON ARFA

Silver-rich veins, replacement mineralization and
deposits transitional to porphyry deposits (for example,
Equity Silver) were the principal exploration targets in the
Smithers-Houston area. Base metal and gold values as-
sociated with the silver make these polymetallic
occurrences attractive. Major exploration programs on
these deposits were completed on the Knoll (84), Max
(85), Rocher Déboulé (86), Fireweed (87), Cronin (88),
Victory (89), Bob Creek (92), Silver Queen (93), Equity
Silver minesite (94) and Gaul (91) properties.

The Canadian United Minerals Inc. Fireweed proper-
ty generated considerable interest with the definition of
the West and East mineralized zones hosted by Skeena
Group argillites and sandstones. The mineralization oc-
curs as disseminations of galena and tetrahedrite(?) in
sandstones and as massive sulphide veinlets and confor-
mable layered bands containing pyrite, pyrrhotite and
chalcopyrite. Drill intersections of the mineralized sand-
stones return intercepts such as 13 metres grading 607
grams silver per tonne, 1.8 per cent lead and 3.1 per cent
zinc from hole 88-22.

Near Owen Lake, Houston Metals Corporation con-
tinued its major exploration program on multiple
silver-lead-zinc-gold veins hosted by Cretaceous Tip Top
Hill volcanics, Expenditures were in excess of $3 million.
Underground development focused on accessing the
southeastern end of the No. 3 vein with a decline, and
driving the Bulkley crosscut towards the Cole Lake area.
Drilling was completed on several veins with the majority

of holes testing the No. 3 vein; less than ten holes were
drilled on the Camp and George Lake zones. A feasibility
study was completed by Cominco Engineering Services
Ltd. in October which recommended more metallurgical
studies and the definition of more high-grade gold-silver
ore on the No. 3 vein before production could be con-
sidered.

On Dome Mountain (90) Teeshin Resources Ltd.
drilled on'the Cabin vein and Elk showing searching for
additional ore reserves (see Table 4A). Legal ownership
of the Dome Mountain praperty continued to be clouded
by disputes between Teeshin Resources Lid., Canadian
United Minerals Inc. and Total Energold Corporation.
Southern Gold Resources Ltd. (86) rchabilitated the
Rocher Déboulé underground workings and drilled 14
holes to test for gold mineralization.

Geological mapping of the Smithers area at 1:50 000-
scale was extended to Hudson Bay Mountain and the
Telkwa Range by the British Columbia Geological Survey
Branch. This mapping program covered the Dome Moun-
tain and Cronin mine areas in previous summers. The
mapping is highlighting the volcanic stratigraphy of the
area which correlates with the varions types of mineral-
ization.

TAHTSA LAKE-OOTSA LAKE AREA

On Sibola Mountain (95) Teeshin Resources Ltd.
drilled the East and West zones intersecting pyrite and
sphalerite as stringers and thin lenses in the latter. The
mineralization appears to be related to the nearby Whit-
ing Creek porphyry copper-molybdenum deposit.
Southeast of Kemano, Fleck Resources Ltd. drilled a
major vein on the Smith-Nash property {(97) and estab-
lished reserves of 20 130 tonnes grading 10.4 grams gold
per tonne over a 2.2 metre mining width.

Virtually all exploration in the Qotsa Lake area was
directed toward finding epithermal precious metal
deposits hosted by Eocene Ootsa Lake Group volcanic
rocks, Typically the mineralization occurs as large arcas
of silicification with associated values in silver and gold.

TABLE A5
DEVELOPMENT STAGE PROJECTS IN NORTHWESTERN B.C.

PROPERTY COMPANY ORE RESERVES
McDame Cassiar Mining Corp. 16 Mt @ 5.6% asbestos fibre
Golden Bear Chevron Minerals Ltd./ 163M@ 11.0g/t Au
" Homestake Mining (B.C.) Ltd.

Snip Comminco Ltd./ 1.43Mt @219 g/t Au

Delaware Resources Corp.
Goldwedge Catear Resources Lid. 270kt @ 28.7 g/t Au,

29.5 g/t Ag

Big Missouri Westmin Resources Ltd./ 1.58 Mt @ 3.6 g/t Au,

Canacord Resources Inc./ 80.2 g/t Ag



Drill programs on these targets were completed by
Chalice Mining Inc. (96) and Mingold Resources Inc.
(98). Further to the southeast of these properties Lac
Minerals Ltd. (99) drilled a pyritic zone in hazelton
Group volcanic rocks identified by anomalous stream-
sediment analyses.

Geological mapping by for the British Columbia
Geological Survey Branch has identified several areas of
potential epithermal mineralization in the Whitesail Lake
area and also determined a local stratigraphy and age for
the Ootsa Lake Group volcanic rocks.

CoaL

Four Notices of Work were filed on coal properties in
the Omineca Mining Division. On its Klappan property
(100) in the Bowser Basin south of Dease Lake, Gulf
Canada Resources Inc. completed diamond drilling in the
area of the proposed open pit. In the Hazelton area Atna
Resources Ltd. (101) drilled three holes to test bituminous
coal seams in Skeena Group sediments. After several
years with no exploration, Crows Nest Resources Lid.
(102) drilled fourteen holes on the north side of the
Telkwa River in an attempt to increase coal reserves (see
Table Ad).

PLACER

The most active placer arca in northwestern British
Columbia was the Atlin area with mining activity focused
on Pine, Otter and Spruce crecks. A large operation by
Queenstake Resources Ltd. on Pine Creek (8) is es-
timated to have produced 429 000 grams of gold. A total
of 52 placer Notices of Work, exactly the same number as
1987, were filed for the Atlin Mining Division, including
three located on Squaw Creek near the Yukon border.

In the Liard Mining Division 39 Notices of Work were
submitted, a decline of 20 per cent from 1987. McDame,
Dease and Rosella creeks and the Barrington River were
the most active areas. Integrated Resources Ltd. con-
ducted a large placer operation on the Barrington River
(21). Three and five Notices of Work were filed in the
Omineca and Skeena mining divisions respectively.
Neither division had any placer mining activity in 1987.

DEVELOPMENT PROJECTS

Development work continued on the Golden Bear
(11} gold deposit located approximately 140 kilometres
west of Dease lake. The property is now owned by the
Golden Bear Operating Company, a subsidiary of Homes-
take Mineral Development Company and Chevron
Canada Resources Ltd. A gravel road was constructed to
provide access to the minesite. On-site construction in-
cluded building a permanent camp, upgrading both the
airstrip and roads on the property and starting founda-
tions for the plant, Current plans are for the mine to be

in production in late 1989 at a milling rate of 350 tonnes
per day.

With the announcement of a production decision for
the McDame asbestos deposit, Cassiar Mining Corpora-
tion moved to assure its supply of asbestos for at least the
next ten years. Development work consisted of slashing
on the two levels, starting a decline for a conveyor system
and laying a pipeline to the portal.

In conjunction with a major exploration program,
Cominco Ltd. started development work aimed at putting
the Snip deposit in the Iskut River area into production in
late 1989. The airstrip was upgraded to handle Hercnles
and DC-6 aircraft and modifications were made to the
camp. Cominco submitted its Stage 1 report in August
1988. The mine is to be supplied by aircraft flying from
various points including Smithers, Wrangell, and Van-
couver. Underground development has confirmed surface
drill intersections and current reserves now exceed 1.4
million tonnes with 25 per cent dilution (see Table A5).

In the Sulphurets area Catear Resources Ltd. com-
pleted a drilling program on the Goldwedge fractional
claim group (41) testing the Golden Rocket, Discovery
and Goldridge veins to increase reserves (see Table AS).
A decline with associated underground development was
completed on the Golden Rocket vein. A 50-ton-per-day
mill was constructed and in 1988 it was in the final stage
of commissioning with low-grade ore being processed
prior to milling the high-grade stockpile. Plans are to
upgrade the mill in 1989 to 225 tonnes per day.

Westmin Resources Limited announced a production
decision for the Big Missouri (45) and Silbak Premier (48)
silver-gold deposits located north of Stewart. The mill is
currently under construction with the creek diversion,
tailings pond, transmission line and Big Missourt access
road completed. Initial stripping for the Silbak Premier
and Dago open pits has started. The Big Missouri mining
operation will be seasonal with stockpiling of ore because
of the high snowfall, Initial production is planned for April
1989,

The Lawyers gold-silver deposit (75) of Cheni Gold
Mines Inc. in the Toodoggone River area will be in
production in early 1989. Initial production will be from
the AGB zone with later development of the Chiff Creck
and Duke’s Ridge zones. The tailings pond, camp, haulage
level and initial stope development have been completed.
The mill was virtually complete by the middle of Decem-
ber and ore was mined and stockpiled for the last three
months of 1988. The mill will process 500 tonnes per day.

EXPLORATION OPPORTUNITIES

Numerous areas in the Northwestern District with
excellent mineral potential are still open for staking. Some
of the best exploration opportunities are:

* Polymetallic volcanogenic massive sulphide

deposits in the Tatshenshini River, Cry Lake and
Prince Rupert areas.
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Copper-gold porphyry deposits in the Stikine ter-
rane, such as the Galore Creek and Bell Copper
deposits.

Mesothermal gold veins and skarns associated with
major faults on the coastal islands south of Prince
Rupert.

Epithermal precious metal deposits with associ-
ated silicification, hosted by Eocene volcanics in
the Ootsa-Francois Lake area.

* Silver-lead-zinc manto deposits, similar to the

Mount Hundere deposit in the Yukon, hosted by
Devonian carbonates in the Cassiar thrust and fold
belt.

Motherlode-style gold deposits in the Atlin terrane
away from Atlin,



CENTRAL DISTRICT

By E.L. Faulkner, District Geologist, Prince George

INTRODUCTION

Mineral exploration in the Central District in 1988, as
measured by Notices of Work filed, matched the record
pace set in 1987. Expenditures however, were up an
estimated 10 to 15 per cent, due to the number of large-
budget programs this year. Late mobilizations, follow-up
programs and winter drilling were a feature of the year.

Precious metals, in all forms of deposit, once again
dominated exploration targets. Despite improved prices
and a better long-term outlook, there was little interest in
base metals, and interest in industrial minerals was also
low. As in 1987, coal exploration was largely confined to
the vicinity of existing operations.

HIGHLIGHTS

An aggressive exploration and development pro-
gram at Blackdome gold mine.

Imperial Metals Corporation outlined open-pit-
table zones at the Cariboo Bell copper-gold
deposit.

* Mosquito Consolidated Gold Mines Limited
began a $7.5 million program to explore the old
Island Mountain and Cariboo Gold Quartz mine
workings.

Mineable grades and tonnages were outlined at the
Phil-Heidi (Mount Milligan) copper-gold deposit
by Continental Gold Corporation and United Lin-
coln Resources Ltd.

* A prospectus was filed for the QR gold deposit,
with production scheduled for 1990,

TRENDS AND OPPORTUNITIES

Many companies, juniors especially, experienced dif-
ficulty raising funds for exploration projects this vear.
This in turn resulted in several delayed or cancelled
projects. This trend is expected to persist in 1989. The
shift in exploration interest from the Cariboo to the
Omineca continues. The attraction of the Omineca lies
in tbe rapidly improving access as logging in the area
intensifies, coupled with some promising results from
properties such as the Phil-Heidi, Takla Rainbow and Tas.

Major opportunities exist in the northern Quesnel
trough for the discovery of alkali-porphyry-related cop-
per-gold deposits. As in the southern part of the trough,
the target intrusives appear to have good magnetic signa-

tures, with spatially related placer gold mineralization or
gold geochemical anomalies in soils. Unlike the southern
part of the trough, where the most promising discoveries
to date have been limited to a strong linear trend on its
western margin (for example QR, Cariboo Bell), targets
in the northern Quesnel trough appear to be more scat-
tered (for example Chuchi, Phil-Heidi, Takla Rainbow,
Windy).

Another developing target area is in Cache Creek
Group or Takla Group rocks along the Pinchi fault system.
Precious metal mineralization has been found in quartz-
sulphide veins or shear zones, commonly assoctated with
listwanitic alteration. Targets are usually characterized
by high-contrast geochemical anomalies.

Inplacer mining, where the scope for traditional small-
scale operations continues to be very limited, there is a
trend toward larger, more innovative and better-financed
projects, targeted on interglacial and preglacial deposits
or buried channels.

SUMMARY OF EXPLORATION ACTIVITY

A total of 164 mineral Notices of Work were received
to the end of November - the same as in 1987. The
number of drilling or underground exploration projects,
at 61, was also close to the 1987 figure. Placer Notices of
Work, at 456, were up 8 per cent from 1987. Table A3
gives some details of selected major exploration programs
in the district, with the locations shown on Figure AZ.
Table A2 gives details of the five operating mines in the
district.

MINERALS

QUESNEL TROUGH

Exploration in the Quesnel trough continued at a high
level, mostly on established properties. Targets were
precious metals in volcanogenic massive sulphides, alkali
porphyry and porphyry-related deposits, and basal phyl-
lite-hosted gold depaosits.

Placer Dome Inc. completed 18 980 metres of drilling
at the QR alkali-porphyry-related gold deposit (105), for
reserve definition, ore grade calculation and mine plan-
ning purposes. Baseline environmental studies were also
completed and a Prospectus filed with the Mine Develop-
ment Steering Committee. Production is scheduled to
start in 1990 at a rate of 5400 tonnes per day, and the mine
is expected to employ 70 people. Mining will start by open
pit on the Main zone, with West and Midwest zones to be
mined later by decline or adit from the Main zone pit.
Placer Dome also drilled two other alkali-porphyry tar-
gets near the QR deposit, including 3660 metres on the
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Maud (106) and 730 metres on the Kwun (110), with
largely disappointing results.

Imperial Metals Corporation completed 99 holes at
the Cariboo Bell alkali-porphyry deposit (107) in a pro-
gram to outline a zone or zones containing higher grade
gold values within the deposit. The elevated gold values
occur with chalcopyrite in skarn-like zones of magnetite
and potash feldspar alteration that appear to be struc-
turally controfled. Seven zones were tested, and in the
south, south central and west zones, 48 million tonnes
grading 0.44 per cent copper and (.5 gram per tonne gold
or better were outlined. These could be mined from a
single pit at a stripping ratio of 2:1. Definition drilling and
feasibility studics are planned for 1989. Imperial Metals
also completed a modest drilling program on the Jam-
boree property (113), another porphyry target.

Gabriel Resources Inc. completed a major program of
drilling, trenching, geochemistry and geophysics on the G
South property (117), begun in 1987. Gold occurs with
massive sulphides in steeply dipping veins in a block-
faulted pattern in andesite porphyry flows. No major
additions to the known reserves of 45 000 tonnes grading
9.3 grams per tonne gold were made however.

Noranda Exploration Company, Limited, completed
700 metres of drilling, with more planned, at the Hixon
Creek property (120) where gold-bearing quartz-sulphide
veins were explored on several underground levels in the
1930s.

In the southern part of the Quesnel trough, GWR
Resources Ltd. drilled four holes on the Miracle property
(130), a gold-bearing sulphide vein in andesitic volcanics.
Results were encouraging and a follow-up drilling pro-
gram is planned.

BASAL PHYLLITE-HOSTED GOLD

Exploration of several properties in the basal phyllites
of the Quesnel trough took place again this year. Drilling
and underground exploration continued at the Frasergold
property (114}, despite a legal dispute between the joint-
venture partners, Eureka Resources Inc., Sirius
Resources Ltd., and Southlands Mining Corporation. A
total of 183 metres of adit and crosscuts were completed
on the main Jay zone, as well as over 2700 metres of
percussion and diamond drilling. The underground work
showed a good visual correlation between the higher
grade hangingwall of the Jay zone and the amount of
secondary quartz structures developed in the phyliites.
This correlation may be of value to others exploring basal
phyllite targets.

On the CPW property (108), Pundata Gold Corpora-
tion completed a major program of rotary and diamond
drilling, trenching and metallurgical tests begun in 1987,
Other phyllite targets explored were the Nov (104) by
Malcolm Resources Ltd., and the Forks (111) and Tep
(112) properties by Armada Gold and Minerals Ltd. As
with most phyllite-hosted prospects tested to date, results

were mixed to occasionally good, with Armada, for ex-
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ample, reporting a 2-metre sample assaying 30.8 grams
per tonne gold from a trench on the Forks property.

BARKERVILLE - CARIBOO MOUNTAINS

Mosquito Consolidated Gold Mines Limited began a
major program of underground exploration at the ad-
jacent Island Mountain and Cariboo Gold Quartz mines
(122). The principal objective is to test the Main Band
limestone for replacement gold-pyrite mineralization.
The Main Band limestone hosts all the ore found to date
at the Mosquito Creek mine but was virtnally untested at
the other two mines,

The Jukes adit was driven 964 metres to connect with
the Island Mountain workings and drifts in Main Band
and Aurum limestones started. Two massive sulphide
lenses containing ore-grade mineralization have been dis-
covered to date, one in the Main Band limestone and the
other in the Aurum limestone.

Wells Gold Ltd. also explored for sulphide replace-
ment mineralization in limestone with a drilling and
trenching program at its Mount Tom and Whipsaw
properties (123) near Wells, with some gold-bearing
pyrite mineralization located. Also drilling for gold in
vein targets in the Barkerville terrain were Gibraltar
Mines Ltd. at the Duck property (103), where a base-
metal quartz-vein system contains significant precious
metals, and Rise Resources Inc. at Antler Creck (109).

Noranda Exploration drilled 900 metres in 12 holes on
coincident geochemical and geophysical anomalies at In-
dian Lake (124). Near Eaglet Lake, Castello Resources
Ltd. drilled the Com property (125), a polymetallic sul-
phide target in Slide Mountain Group andesites near the
contact with a Tertiary granite stock, with disappointing
results.

OMINECA

Exploration for gold mineralization associated with
alkali-porphyry and porphyry intrusions continues to
highlight results from the Omineca. The United Lincoln
Resources Limited - BP Resources Canada Ltd. joint
venture continued a major drilling program on the Phil-
Heidi property {134) on the flanks of the Mount Milligan
stock. The stock is a multi-phased alkali porphyry intrud-
ing a series of augite porphyry flows and tuffs. Gold
occurs with disseminated chalcopyrite and iron sulphides
in several zones of potassic alteration in the flows. The
most promising of these zones, the MBX, has a drill-indi-
cated potential of more than 100 million tonnes with
grades in the range 0.5 to 14 grams per tonne gold and
0.3 to 0.5 per cent copper. Two examples of the better
intersections recovered are 85 metres of 0.86 gram per
tonne gold and 0.6 per cent copper, and 76 metres of 2.16
grams per tonne gold and 0.5 per cent copper.

Cathedral Gold Corporation completed 39 holes
totalling 7625 metres on the Takla Rainbow property
(135). Gold occurs with quartz and minor sulphides in
several steeply dipping shear zones in highly altered an-



desites that have been intruded by an alkali-porphyry
border phase of the Hogem batholith. Good gold values
were obtained in most holes, and the continuity of the
mineralization, which is poor near the intrusion, appears
to improve in the South zone, away from the batholith.

The Noranda Exploration - Black Swan Gold Mines
Ltd. joint venture reported mixed to good results from
drilling on the large Tas property (132), where gold occurs
with pyrite, pyrrhotite and minor chalcopyrite in several
zonges in augite porphyry flows adjacent to a granodiorite
porphyry stock. Most of the results reported to date were
from drilling on the Ridge zone, with intersections ranging
from 0.4 metres to 3.2 metres and grades ranging from
4.1 to 25.7 grams per tonne gold.

Eastfield Resources Ltd. completed a major program
of drilling, trenching and scil gecochemistry at the Indata
property (136). Gold occurs with quartz, pyrite, ar-
senopyrite and other sulphides in shear zones, associated
with quartz-carbonate alteration. The host rocks are
andesites, minor diorite porphyry intrusions and serpen-
tinites in a thrust slice of the Pinchi fault system. Gold
mineralization was shown to occur over a strike length
exceeding 1.5 kilometres, Typical intersections ranged
from 0.5 metres to 1.8 metres with grades from 1.0 to 6.8
grams per tonne gold. One intersection of 6.1 metres
grading 31.5 grams per tonne gold was also reported.

Several other companies were active in the Qmineca,
either through joint-venture interests or with carly-stage
programs, including Chevron Canada Resources Ltd.,
Ezekiel Explorations Ltd., Kookaburra Gold Corporation
Ltd., Lornex Mining Corporation Ltd., and Placer Dome
Inc.

FRASER PLATEAU

There was a modest level of exploration on the Fraser
Plateau this year. Targets were epithermal gold
mineralization in silicified breccia zones in the platean
basalts, possibly related to volcanic vents, or in fault zones
in basement inlicrs. Although scveral target arcas have
been identified and tested, grades reported to date have
generally been subeconomic. The potential exists, how-
ever, for large-tonnage, low-grade heap-leachable
deposits.

Lac Minerals Ltd. continued exploration of its Bob
property (115) with a program of rotary drilling in the
upper oxidized zone of the host quartzites. Lornex Min-
ing Corporation Ltd. completed four holes and some
trenches on the Oboy property (116), a volcanic centre,
with disappointing results. Canamax Resources Inc. com-
pleted a program of geochemistry, trenching and nine
follow-up holes at Gaspard Lake (128), a new epithermal
vein discovery. Assays of veins intersected in the drilling
however, were much lower than surface assays. Other
companies with small programs on the Fraser Plateau
included Ballatar Explorations Ltd., Kookaburra Gold
Corporation Ltd., Lexington Resources Ltd., and Noran-
da Exploration Company, Limited.

COAST RANGE MARGINAL BELT

Activity in the Coast Range marginal belt was down
this year, with a few programs mostly on established
properties. Lord River Gold Mines Ltd. continued with
its underground exploration and sampling program at the
Pellaire property (127), a series of epithermal gold-quartz
veins in Kingsvale andesites, with the hope of increasing
the known reserves. Kleena Kleene Gold Mines Ltd.
continued drifting toward the downward projection of
gold-bearing guartz vcins exposed at surface on the
Perkins Peak property (138), and planned to drift on a
2-metre-wide quartz-sulphide vein encountered in last
year’s drifting. Grab samples from this vein assayed 11
grams per tonne gold. Jacqueline Gold Corporation com-
pleted a small program of geochemistry, geophysics and
drilling at the Newmac property (126), an old porphyry
copper-gold prospect.

OTHER AREAS

Two other properties on or near the Pinchi fault
system were drilled in addition to the Indata, described
carlier, Noranda Exploration explored a new discovery at
Cluculz Lake (118) where gold occurs associated with
carbonate and listwanite alteration zones in mixed argil-
laceous sediments, volcanics and serpentinites. Drilling
was in progress following an earlier program of
geochemistry, geophysics and trenching. Lac Minerals
Ltd. completed 800 metres of rotary drilling on the York
property (119) where gold occurs in graphitic shear zones
in schistose host rocks, marked by high arsenic anomalies
in soils.

X-Cal Resources Ltd. continued exploration of the
lateral extent and continuity of the gold-antimony-bearing
listwanite alteration zones at the Snowbird property (133)
with a major program of percussion drilling, trenching,
geochemistry and geophysics. The Main zone was traced
for an additional 1.5 kilometres and a number of gold-
bearing targets identified for winter drilling,

In the Swannell Ranges, Canmine Development Co.
Ltd. completed a preliminary drilling program of eight
holes on the Vega property (137) following the discovery
of several gold geochemical anomalics in soils. Gold
occurs in silicified zones in hydrothermally altered an-
desite breccias, An old adit was also sampled. The results
were disappointing,

PLACER

Placer mining activity was up slightly from 1987, with
expenditures by placer miners in the district {Cariboo and
Omineca) estimated at over $10.5 million. Considerable
interest was shown by miners in the changes to placer
mining tenures under Bill 66, the Mineral Tenure Act, but
no statistics on new placer claims staking, following
proclamation of the Act, were available from the Titles
Branch at the time of writing. Individuals and companies
are increasing the use of more modern gravity separation
equipment such as jigs and spirals in their plants, and are
turning their attention to opportunities in mining buried



channels or interglacial and preglacial deposits. Preido
Mines Ltd., for example, at its Eight Mile Lake property
(121) mined interglacial gravels below overburden and
tailings from previous operations. In addition it drained
the lake and tested interglacial gravels beneath the recent
lake sediments.
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CoAL

The only company with a major exploration program
outside its immediate production area was Quintette Coal
Ltd. (131). Quintette completed 51 rotary and 16
diamond-drill holes totalling over 8000 metres, exploring
the Gates Formation along the structural trend of the
Mesa and Mesa Extension pits. The bulk of this drilling
was southwest of the Mesa arca.



KOOTENAY DISTRICT
By A. Legun, District Geologist, Nelson

INTRODUCTION

Exploration activity in the Kootenay District in 1988 is
comparable to that in 1986 but lower than 1987, as indi-
cated by the 195 Notices of Work submitted to the end of
November. These are distributed as follows: 82E, 24; 82F,
118; 82, 12; 827, 3; 82K, 37, and include 23 programs
involving drilling of six holes or more. Of significance is
renewed activity in the Rossland area. As well, evaluation
of a number of old lode gold and silver producers contin-
ued.

As in 1987, work was directed almost entirely toward
precious metal targets. Reserves were increased in a
number of deposits including Tillicum Mountain (171),
Willa (164), Abbot-Wagner (167), Golden Crown (176)
and Nugget (152). The O.B.-Skylark mine (177) at Green-
wood went into full production to become the third
significant metal-producing mine in the district following
the Sullivan (Cominco Ltd.) (150) and Silvana (Dickenson
Mines Limited) (166). Tillicum Mountain (Esperanza
Explorations Ltd.} and Willa (Northair Mines Limited)
are at the development and advanced exploration stage
respectively,

In coal exploration total drilling is somewhat less than
the 24 000 metres recorded in 1987. Total production
however increased by 4.6 million tonnes. There were no
exploration programs for industrial minerals in contrast
to the drilling programs for gypsum and magnesite last
year.

EXPLORATION

Table A3 lists the more significant exploration
programs completed or announced in the district during
1988. The project numbers in the table and the following
text are keyed to the location map, Figure A2. Exploration
programs are discussed by geographic area (NTS).

82E

At the Golden Crown property (176) of Consolidated
Boundary Exploration Limited, continuity of mineraliza-
tion in the King vein to about 40 metres below drift level
has been establishcd. An underground program of 600
metres of drifting, 12 diamond-drill holes (600 metres)
and araise to old workings was completed at a cost of $1.3
million. New reserves were quoted as 70 000 tonnes
grading 13.8 grams per tonne gold.

Eight diamond-drill holes have been completed onthe
Syivester K (178) gold-bearing pyrrhotite lens of Kettle
River Resources Ltd. Mining of the deposit by Skylark
Resources Ltd. is expected in 1989,

82F

Work in this area generally extended in a belt from
Sandon mn the north, through Nelson and Salmo, to
Rossland in the south. In the immediate Nelson area, on
the Great Western Group (158), Lectus Developments
Ltd, continued its search for gold in silicified lenses in
felsic volcanics. A total of 31 holes was followed by further
geochemical sampling and an induced polarization survey.
A joint venture program was inititated with U.S. Borax on
the adjacent Star property (159). Near the property
boundary there were interesting gold-silver intercepts in
eight diamond-drill holes (up to 20.6 grams gold and 123 .4
grams silver per tonne over 1.5 metres). Drilling was
recently carried out on the Alma N, Star-Eureka and new
S.E. zones.

Nearby, South Pacific Gold Corporation completed six
diamond-drill holes for a total of 763 metres on the Shaft
claims (157). Mineralization consists of chalcopyrite and
gold in an altered diorite within the Rossland voleanics, A
number of exploration programs in the Nelson-Ymir area
are based on rehabilitation of old mine workings, together
with surface exploration. The larger programs included
the Yankee-Dundee of Kingsvale Resources Ltd. {(155),
the Wisconsin (Dutch Creek Resources Lid.) (151) and
the Blackcock mine of (’Hara Resources (156),

To the south, near Salmo, drilling was carried out on
the Arlington property (154) owned by Erie Mines Ltd.,
and Fairbanks Engineering Ltd. completed 640 metres of
diamond drilling {surface and underground) on the Silver
Dollar (153), targeting the extension of the Lucky Boy
vein. An increase of reserves (203 000 tonnes averaging
10.3 grams per tonne gold) in all categories is reported by
Gunsteel Resources Incorporated on the Nugget property
(152) and a mill is in the planning stage.

The Rossland camp is expericncing rencwed activity
led by programs of Antelope Resources Limited on the
Rossland claims (174) and property of the Rossland Min-
ing School (173). Good intersections have been reported
(34.3 grams per tonne gold over 3 metres true width) on
the Bluebird-Homestake group of claims but the
mineralization may have limited strike length. Mineraliza-
tion in drill core occurs as massive pyrrhotite or mixed
sulphides (arsenopyrite, pyrrhotite, pyrite, chalcopyrite).
Nearby, on the Giant property (172), Cominco Ltd. com-
pleted 15 holes near the former Red Mountain
molybdenum mine, targeting a vein stockwork in a high-
level monzonite intrusion. Other work in the Rossland
camp in progress or being planned is by Kerr Addison
Mines Limited, Sulphurets Gold Corporation and Tobex
Resources Ltd.

North of Nelson, GoldPac Investments Ltd. drilled 11
diamond-drill holes on the L.H. property (163) near
Northair’s Willa development, targeting silicified zones in
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Rossland Group volcanic rocks. Underground drilling and
development took place at the old Standard mine (165) of
Silver Ridge Resources Inc. and the Comstock - Silver
Cup property (161) of Dragoon Resources Ltd. Both
companies are looking for feed for their mills located at
Slocan and Ainsworth respectively.

In the Trout Lake area, Tri County Holdings Ltd.
drilled nine surface holes (1100 metres total) to test the
quartz-carbonate veins on the Winslow property (168).
Results of sampling in surface trenches were more en-
couraging than drill-core assays.

Mikado Resources Ltd. continued to report good
results on the Abbot-Wagner project (167). The Abbot
zone was extended to the southeast and a new sulphide
zone, called the Greenlaw vein, has been discovered in the
Index Formation, ¢ metres from the contact with the
Badshot Formation, the host of the main silver-lead-zinc
replacement deposit. A good road to the portal was
completed earlier in the year. Mikado has reopened and
sampled a number of other old workings in the areca
including the Bannockburn, Superior and Red Elephant
properties. Results of sampling on the Red Elephant are
particularly encouraging. Eleven samples from the shaft
returned an average of 76 grams per tonne gold. Two
trenches along an oxidized phyllite zone, extending for 137
metres, returned values of 25 grams per tonne gold and 1
per cent copper over 3 metres; and 20.6 grams per tonne
gold and 3.3 per cent copper over 1.5 metres. A substantial
program has been recommended for 1989. A new vein 1.3
metres wide, containing 40 to 50 per cent combined
lead-zinc and 9 grams per tonne gold was discovered on
the Superior claim in an area of glacier meltback.

82G

In the Cranbrook area, a number of deep holes were
drilted into the Precambrian Aldridge Formation in
search of another Sullivan deposit.

At Mark Creek (150) Cominco drilled to 2360 metres,
Earlier in the year two deep holes by Cominco on the Vine
property (180) were unrewarding. GoldPac Investments
drilling (1770 metres) on the Bar property (162) also
proved inconclusive. Cominco is preparing another Sul-
livan play on the Star property (179). Tourmaline is
present and work this year involved a UTEM survey and
surface mapping.

In what appears to be a new conceptual play, Chapleau
Resources Ltd. is drilling altered Cretaceous(?) syenites
and a quartz breccia on the Bar property (149) just west
of Cranbrook. Associated silicification and argillic altera-
tion are extensive. A 1525-metre drilling program is
focused on a trianguiar zone at the junction of the
Cranbrook and Palmer Bar faults. The silicified footwall
and narrow quartz carbonate veins are anomalous in gold
with the best grab sample to date running 10.6 grams per
tonne gold. Mineralization is mostly pyritic but includes
chalcopyrite {up to 0.5 per cent copper over 24.5 metres)
and minor bornite, sphalerite and galena. Some of the
quartz is vuggy and contains coarse pyrite. There is po-
tential in the area for further exploration of intrusive rocks
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related to zones of structural weakness. British Columbia
Geological Survey Branch Open File 1988-14 indicates
several intrusive plugs in the area. It is possible that the
nearby Moyie River placer deposits have their source in
Cretaceous intrusions.

Further to the east, in the extreme southeast corner of
the province, Fox Geological Consultants conducted a
percussion-drilling program on the Howell Creek and
Howe claims (181). Twenty-five percussion holes (3000
metres) were completed to test geochemical anomalies on
both sides of Twenty-nine Mile Creek. Anomalous gold
values appear to be related to syenite sills, dykes, plugs
and small stocks of probable Cretaceous age intruding
Paleozoic limestones.

DEVELOPMENTS

Esperanza Explorations Ltd. completed a 9100-metre
surface and underground drilling program at the Tillicum
Mountain project (171). The focus was on the East Ridge
zone, a steeply dipping quartz-skarn zone 24 metres wide,
which has been traced for 550 metres along strike. The
drill-tested mineralized horizon was extended during the
year from a depth of 60 metres to 300 metres in this zone,
which lies adjacent to a diorite porphyry sill. The main
haulage level was advanced in the Heino-Money zone and
additional reserves found below the 2112-metre level.
Shrinkage-stope development began above the 2112-
metre level. Reserves are quoted as 410 000 tonnes
grading 11.7 grams per tonne gold but are expected to
increase with new drill-indicated strike extension to the
East Ridge zone.

At Northair'’s Willa project (164) under-ground drill-
ing was focused on the southern extension of the West
zone, Praven reserves have been delineated in the West
zone and total 415 206 tonnes averaging 6.03 grams per
tonne gold and 0.92 per cent copper. Additional geologic
reserves (probable and possible) of 220 Q00 tonnes of
similar grade are present. Post-breccia faults in this
alkaline porphyry system are postulated as an important
geologic control of gold mineralization which is somewhat
erratic.

Granges Exploration Ltd. conducted an ambitious
exploration and development program on the Dorothy
vein on the Goldfinch property (169). This consisted of
1830 metres of drilling, driving a decline of some 475
metres and developing two levels, the first about 400
metres long and the second, below it, about 100 metres.
A bulk sample totalling some 7300 tonnes was taken. The
quartz vein, arcuate in cross-section, pinches and swells
along strike and plunges to the north. Mineralization
appears to be cut off by post-mineral faults at a depth of
less than 100 metres. One of the parallel veins in the East
zone has some potential for continuity and tonnage, how-
ever, reserves outlined by present drilling are Limited to
130 (00 tonnes.



SOUTH-CENTRAL DISTRICT

R.E. Meyers, District Geologist, Kamloops

INTRODUCTION

Mineral exploration in south-central British Columbia
continued at a high level during 1988 with the total number
of exploration projects approximately the same as in 1987,
The most active areas were the Okanagan region, includ-
ing Vernon and Osoyoos Mining Divisions, the Adams
Lake - Kamloops region and the Bridge River district. By
year-end there were ten projects at various stages of
review in the Mine Development Review Process (Table
Al).

TRENDS AND HIGHLIGHTS

Exploration in the Okanagan region during 1988 was
stimulated by the discovery of gold-silver mineralization
in Tertiary volcanic sequences near Vernon and Okan-
agan Falls, Property acquisitions increased dra-matically
and a number of new operators have been attracted to the
district. The newly discovered mineral occurrences and
their tectonic settings are being compared with mineral
belts in the western United States, resulting in a re-inter-
pretation of previously known deposits and the
development of new metallogenic models.

Activity in the Adams Lake region has stabilized fol-
lowing the production decision for the Samatosum deposit
by Minnova Inc. The record level of project funding in
1987 helped establish commitment to several high-poten-
tial projects that continued to more advanced stages in
1988.

Interest in copper-gold mineralization associated with
alkaline porphyries was rekindled by the current increase
in copper prices. In the central Nicola belt, the decision
by Afton Operating Corporation to develop the Ajax
deposit and the purchase of the Similkameen mine by
Cassiar Mining Corporation, combined with the genera-
tion of new targets such as the Man prospect, north of
Princeton, demonstrate the industry’s long-term confi-
dence in deposits of this type.

The Bridge River district may soon be returned to the
status of a producing mining camp. Two major projects -
Corona Corporation’s Bralorne mine and the Congress
property of Levon Resources Lid. are in advanced stages
of exploration, in anticipation of production decisions.

SUMMARY OF EXPLORATION
ACTIVITIES

OKANAGAN

The announcement of high-grade gold intersections in
the Brett Main Shear zone by Huntington Resources Ltd.
and Corona Corporation precipitated a flurry of staking

activity in the Whiteman Creek area, west of Vernon. The
Brett claims (182) underwent extensive diamond and
percussion drilling on three zones, including a newly
discovered showing east of the Main Shear structure.
Although the reported intersection of 71.6 metres averag-
ing 69.6 grams per tonne gold was drilled down structure,
it indicates the potential in the area for gold mineraliza-
tion of substantial tenor.

Brican Resources Ltd. has completed a second phase
of drilling on the adjacent Gold Star claims (183), which
are in the same stratigraphic and structural setting as the
Brett. Further to the east, Tournigan Mining Exploration
Ltd. drilled the Beau claims (276). Several kilometres
south of Whiteman Creek, Lucky 7 Exploration Ltd.
drilled targets near the White Elephant mine (184) for
mesothermal gold mineralization hosted in Jurassic
granodiorite,

East of Vernon, at Lumby, Quinto Mining Corpora-
tion began underground exploratory drifting to test and
bulk sample the Plateau gold zone (185). The company
is continuing with Stage I studies for the Mine Develop-
ment Review Process and has examined the possibility of
importing a mill for processing ore.

Brenda Mines Ltd. began a sampling and drilling
program on the nearby Bearcub feldspar property.
Feldspar ocenrs in pegmatite bodies intruding foliated
quartz diorite. Elsewhere in the arca, QPX Minerals
(Minequest Exploration Associates Ltd.} drilled precious
metals anomalies associated with argillic alteration zones
in Tertiary rhyolitic volcanic rocks on the Creighton
property {186). El Paraiso Resources Ltd. carried out
drilling on the Top claims (187) near Monashee Pass and
Approach Resources Ltd. drilled the Pita claims {188) in
the same area. To the east the Mav 1 claims (190) were
drilled by S. Barnick. At Lavington, Triple Star Resources
Corporation completed underground and surface drilling
at the Kalamatka mine (189), another mesothermal lode-
gold system in Jurassic dioritic rocks. Further south, near
Kelowna, QPDC minerals drill-tested several targets on
the Spod Claims (191)

West of Peachland, Placer Dome Inc. and Fairfield
Minerals Ltd. jointly operated a major drilling program
on the Oka property (192). This is the only major gold-
skarn project in the district, outside the Hedley camp.

In the southern Okanagan region near Okanagan
Falls, Inco Gold Company continued with an expansive
definition-drilling program on the Vault deposit (193),
where epithermal gold-quartz mineralization occurs with
widespread silicification in Tertiary laharic and epiclastic
breccias,
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At the nearby Dusty Mac mine (194), Minnova Inc.
has undertaken a drilling program to re-evaluate the
potential for structurally controlled gold mineralization
on the property. Several kilometres to the east, Tigris
Minerals Ltd. drill-tested precious metals targets on the
Venner property (195), optioned from Corona Corpora-
tion. Quartz-carbonate vein mineralization occurs in
Tertiary rocks that are possibly correlative with those at
the Vanlt and Dusty Mac. This area will likely see in-
creased exploration activity in the coming year.

West of the Qkanagan Valley, near Olalla, Greenlake
Resources Ltd. started drilling on the Golden Plag (196).
Further north, QPX Minerals (MineQuest) began work
on the Astro 1 claim (197). In both arcas targets are
precious metals associated with volcanic structures in the
Tertiary White Lake basin,

In the Fairview camp, near Oliver, the Valhalla Gold
Group (Oliver Gold Corporation) has submitted a
prospectus to the Mine Development Steering Committee
to re-open the historic Fairview (198) and Stemwinder
(199) properties. Previously reported reserves ap-
proximate 700 000 tonnes, grading 3.7 grams per tonne
gold, but current work suggests there is poten-tial for
substantially higher tonnages. Mineralization occurs as
deformed quartz veins in foliated metasedimentary and
metavolcanic rocks of late Paleozoic to early Mesozoic
age. Oliver Gold Corporation and asscciated companies
have operated underground and surface exploration
programs on the Fairview belt for the past three years.

HEDLEY

In the Hedley district, Corona Corporation has con-
tinued to maintain an active exploration program with
work on the Nickel Plate (200) and Canty (201) properties.
At the Nickel Plate mine approximately 600 metres of
drifting was completed to drill-test zones on the Bulldog
and Horsefly-Terrier claims, owned by Golden North
Resource Corporation, A major surface-drilling program
was carried out in the Canty mine area and underground
drilling was also completed to test the Eagle’s Nest claims
(202) optioned from Agio Resources Corporation.

Southeast of Hedley, Chevron Canada Resources Litd,
continued with its Similkameen (Lost Horse) drilling
project {203). Candorado Mines Ltd. successfully started
up a gold tailings leach operation near the town of Hedley,
and a second tailings recovery project (205), initiated
nearby by Sumac Ventures Inc., is currently undergoing
Stage I Mine Development Review studies.

In an agreement with Noranda Exploration Company,
Limited, Total Energold Corporation optioned the Ban-
bury Gold Mines Ltd. property (206). Previous work by
Noranda focused on gold-skarn targets and resulted in a
reported mineral inventory of approximately 3.6 million
tonnes, grading 1.7 grams per tonne gold. In addition to
skarn targets in the North Contact zone, Total Energold’s
work has been directed toward underground development
and drilling on the Pine Knot vein system, where proven
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reserves of about 160 000 tonnes, grading 10.97 grams per
tonne gold have been reported.

PRINCETON - TULAMEEN

Cassiar Mining Corporation became a major new
plaver in the Similkameen Mining Division with its pur-
chase of the Copper Mountain - Ingerbeile mine complex
from Newmont Mines Ltd. for $10 million. In addition to
recalculation of the reserves, Cassiar {Similco Mines Ltd.
(207) has also undertaken a re-evaluation of all explora-
tion targets and plans to maintain an on-going exploration
program.

In the Tulameen area, west of Princeton, Huldra Silver
Inc. continued with underground exploration of the
Treasure Mountain silver-lead-zinc deposit (208). Sub-
stantial development work and underground drilling were
completed, together with limited surface exploration,
The vein mineralization occurs in Jurassic and Cretaceous
sedimentary rocks. It is sulphide rich and quartz poor,
with some exceptionally high silver values. Results of
work to date appear to indicate excellent silver-producing
potential for this property.

West of Treasure Mountain, Harrisburg-Dayton
Resource Corporation began a major assessment of the
Summit Camp claim group {209). The vein system on this
property is believed to be on the same structural trend as
the Treasure Mountain zone.

At Grasshopper Mountain (210), on the Tulameen
River, Longreach Resources Lid. undertook a percussion
drilling project to evaluate the bulk-tonnage potential of
platinum-group ¢lements in chromite-bearing dunite of
the Tulameen ultramafic complex. Work on this property
was initiated in 1987 by Newmont Exploration of Canada
Ltd. Immediately to the north, Bordeaux Resources Ltd.
drili-tested polymetallic sulphide targets on the Rambler
claim group (211). Mineralization occurs in chlorite and
sericite-altered metavolcanic and metasedimentary rocks
of the Nicola Group.

NICOLA VOLCANIC BELT

Near the south end of Missezula Lake, Brican Resour-
ces Ltd. completed a comprehensive exploration program
on the Man property (212). Targets on this property
consist of disseminated copper-gold mineralization asso-
ciated with alkalic porphyries that intrude Nicola rocks.
Several kilometres to the northeast, Placer Dome Inc. and
Fairfield Minerals Ltd. continued with trenching and sur-
face surveys on the Elk claims (213), where precious
metals in quartz veins are associated with clay-altered and
brecciated granitic intrusions.

In the Aspen Grove area, Gerle Gold Lid. drilled
several holes on the Snowflake property (214). Copper
and gold mineralization occurs in fractured and brec-
ciated Nicola volcanic rocks that are cut by syenite and
gabbro intrusions, North of Merritt, Minnova Inc. tested
a number of targets at the Stump Lake property (215).
On this property, historically known gold-bearing quartz



veins (Enterprise, King William, Jenny Long) occur in
sheared and sericitized Nicola tuffs. On the west side of
Stump Lake Goldbrae Developments continued drilling
the Anderson property (216). To the west, in the Nicola
batholith at Swakum Mountain, Corona Corporation
drilled the Lucky Mike (Alameda) prospect (217), where
copper and magnetite-bearing garnet-skarn mineraliza-
tion is developed in calcareous Nicola tuffs and
sedimentary rocks. Several holes were also drilled by H.
Kruse on the adjacent HK property (218).

KAMLOOPS AREA

Much of the exploration effort near Kamloops was
directed to copper-gold porphyry targets in the Iron Mask
batholith. Afton Operating Corporation (Teck} carried
out a definition-drilling program on the Crescent (Comet-
Davenport) deposit (220) to confirm reserves prior to
production, The company also drilled similar porphyry
targets on the Sunny (221) and M & R (222) properties.
In the same area, Abermin Corporation completed a
substantial program on the Galaxy prospect {223) to the
north of Afton’s Ajax deposit.

Northwest of Kamloops, QPX Mincrals tested
epithermal gold targets on the Mara property (227) where
mercury, arsenic and antimony anomalies are associated
with silicic alteration in Kamloops Group basaltic rocks.

ADAMS LAKE AREA

The area west of Adams Lake was again the focus of
several major exploration projects. At mid-year Minnova
Inc. and Rea Gold Corporation announced that they
would proceed with development and production of the
Samatosum silver deposit (228). In addition to extensive
diamond drilling, bulk sampling, pit development and
mine construction on the Samatosum property, Minnova
Inc. continued with a comprehensive assessment of the
massive sulphide potential in the Eagle Bay and Fennell
stratigraphy on the Bar and Chu Chua claim groups (230)
and on the OK property (224) optioned from Algo
Resources Ltd. The company is evaluating the possibility
of developing the Chua Chua copper deposit as additional
feed for the new Samatosum mill, Minnova also tested
lode-gold targets on the Gold Hill property {240), while
to the north, Kerr Addison Mines Limited completed its
work on similar quartz-lode mineralization at the
Windpass mine (241).

Earlier in the year Rea Gold Corporation extended its
underground driliing and bulk sampling program to in-
clude three crosscuts through the L98 lens on the Rea
Discovery zone (229}. The company also continued work
on the CK metasediment-hosted sulphide deposit (244)
on the Raft River, northeast of Clearwater.

In the Sinmax Creek area, Esso Minerals Canada has
completed drilling programs on the Homestake mine
(232), Twin (231) and Cana (237) prospects. All three are
massive sulphide targets in Eagle Bay rocks, To the east,
at Squaam Bay, Falconbridge Limited continued work on
the Bay claims (233) with trenching and surface surveys.

Furiher south, National Resources Exploration Ltd. com-
pleted a limited drilling program on the Steep claims
(236), a skarn-associated gold prospect.

BP Resources Canada Ltd, tested another massive
sulphide prospect on the CM property {239) northeast of
Barriere and further east National Resources Exploration
drilled the White Rock claims (238) near North Barriere
Lake. North of Birch Island, Placer Dome began work on
the massive sulphide Nobel property (243). To the south,
at Foghorn Mountain (242), Gold Spring Resources Ltd.
carried out a substantial drilling program on the Foghorn
claims,

East of Adams Lake, on the plateau, Adams Ex-
ploraion Ltd. (Spencer Engineering) operated two short
drilling programs on the Adam property (235} as part of
the Adams Plateau joint venture, The adjacent Lucky
Coon prospect (234) was drilled by Sirius Resource Cor-
poration, under an option agreement with Adams
Exploration Ltd. and in a separate project Adams Ex-
ploration drilled several holes on the Adam 8 claim (225).
Neorth of Shuswap Lake, Brican Resources Ltd, drilled
several targets on its Scotch Creek property (245), while
to the east C. Lowry completed a limited mapping and
drilling program on the Silver King and Queen prospect
(226).

REVELSTOKE AREA

The J & Ldeposit (246) was again the only exploration
property in the Revelstoke area that saw major work
during 1988. Pan American Minerals Corporation com-
pleted several hundred metres of drifting and raising to
obtain further bulk sample material, as well as attempting
to improve the ore reserves. Later in the year the com-
pany amalgamated with Equinox Resources Ltd., which
has initisted an infil drilling program and expects to
undertake major exploration and development work in
1989,

BONAPARTE PLATEAU

Several epithermal and mesothermal precious metals
targeis were drilled in the Deadman Creek, Vidette Lake
and Little Fort areas. Inco Gold began work on the
Epi/Gnome (247) property and Booker Gold Explora-
tions Ltd. drilled several holes at the Vidette prospect
(248). To the south, the Eastmo claims (249) were drilled
by C. Boitard, while east of Bonaparte Lake, Titan Re-
sources Ltd. drilled the 750M property (250).

Northeast of Little Fort, Vital Pacific Resources Ltd.
completed a major drilling progam on the Haida Gold
prospect (251), and in the same area, Rat Resources Ltd.,
Geotech Capital Corporation and Lancer Resources Inc.,
respectively, drilled the Ta Hoola (252), Bogg (253) and
HC (254) claim groups. Targets in each area are
mesothermal precious metal deposits associated with
Upper Triassic Nicola volcanic rocks.
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BRIDGE RIVER GOLD CAMP

Exploration for gold-silver vein deposits in the
Bralorne and Gold Bridge area in 1988 was highlighted
by substantial underground drilling and development
projects. In particular, the Bralorne mine {255} was re-
opened for exploration by Corona Corporation, which has
submitted a prospectus for Mine Development Review
and is currently carrying out Stage I studies. Preliminary
reserves in all categories are estimated to be 292 086
tonnes grading 9.92 grams per toane gold above Level
1000, plus an additional 673 068 tonnes grading 8.23 grams
per tonne below Level 1000,

Levon Resources Ltd. has continued with major ex-
ploration and development work on the Congress
property (256) and has recently submitted a Stage I report
to the Mine Development Steering Committee. The 1988
work was concentrated on the Upper and Lower Howard
zones, the Lou decline and on rehabilitation of the Con-
gress adit. Reserves have been estimated at approximately
157 000 tonnes grading 9.15 grams per tonne gold in the
measured and indicated categories, plus 294 (000 tonnes
grading 10.39 grams per tonne in the inferred category.
Levon’s second major project in the district is at the Love
Oil property (264), where an adit was driven, following
detailed surface surveys and a trenching program. This
property is adjacent to the King zone, which is part of the
Bralorne mine complex.

Avino Mines and Resources Ltd. carried out a drilling
project on the Minto property (257), cast of the Congress
workings, and to the south of Carpenter Lake the same
company drilled several targets on the Qlympic property
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(258). Inthe same area, Manhattan Mineral Corporation
drilled the Golden SideWalk (259) property, Hoyle
Resources Inc. completed a program on the 1T (260)
claims and Menika Mining Ltd. continued with a major
drill testing of several zomes on the Reliance property
(201).

Chevron Minerals Ltd. completed its appraisal of the
Wayside property (262) with several drill holes and to the
west, Hi-Tec Resource Management Lid. drilled the
Mount Allard Resources Ltd. Gun Creek property (263).
East of the Gold Bridge area, Westmin Resources
Limited carried out a comprehensive trenching and drill-
ing program on the Bristol Gold claims (265).

TYAUGHTON - YALAKOM AREA

In the area north and northeast of the Bridge River
camp, cpithermal gold targets were tested at several
localities. Esso Minerals Canada drilled several holes on
the Relay Creek prospect (266) and to the south, Mille-
nium Resources Lid. began work on the Eva claims (267).
South of the Blackdome mine, Lexington Resources Litd.
completed major drilling and trenching work on the Bob-
cal property {268).

Northwest of Lillooet, near the Fraser River, Chevron
Minerals Ltd. tested targets on the Stirrup Creek property
(269) and Hi-Tec Resource Management completed work
on the Edge claims (270), owned by Brenwest Mining Ltd.
Southwest of Lillooet, Kerr Addison Mines Limited com-
pleted an appraisal of the Spray and Foam claims (271)
near Cayoosh Creek.



SOUTHWESTERN DISTRICT

H.P. Wilton, District Geologist, Victoria

SUMMARY AND OUTLOOK

Exploration activity in the Southwestern District
remained strong during 1988, particularly on Vancouver
Island. Interest in the Sicker volcanic belt was sustained
by the fact that Abermin Corporation on the Lara prop-
erty and Westmin Resources Limited on the
Debbie/Yellow (282) project both went underground to
collect bulk samples and to provide access for easier
definition of ore reserves. It is anticipated that interest in
the Sicker belt will remain strong in 1989, Likewise, the
continued success of McAdam Resources Inc. on the Spud
Valley project at Zeballos, and of Better Resources Lid.
at Mount Washington has maintained interest in the
Tertiary gold potential of those areas. The interest in
gold-bearing skarn occurrences, which was restricted
mainly to Texada Island in recent years, has revived in the
skarn camps of northern Vancouver Island. There has
also been some renewed interest in the porphyry copper-
gold belt west of the Island Copper mine at Port Hardy.
This renewed interest in gold skarns, porphyry copper-
gold deposits, and Tertiary gold mineralization, together
with the fact that the British Columbia Regional Geo-
chemical Survey covered northern Vancouver Tsland and
the adjacent mainland in 1988, is expected to generate a
major increase in mineral exploration on northern Van-
couver Island and possibly a staking rush when the RGS
data are released in 1989.

On the southwestern mainland, interest in Tertiary
gold mineralization related to the Harrison Lake - Lil-
looet River break remains strong, with reports of new
discoveries on the Abo (Harrison Gold} property at
Harrison Hot Springs. Minnova Inc. is continuing to
enjoy geological and drilling success in its systematic
search for volcanogenic massive sulphides in the Britannia
roof pendants of Gambier Group volcanic rocks. The
volcanic roof pendants in the Coast crystalline belt, par-
ticularly those more remote from the Lower Mainland,
have been under-explored in recent years, mainly due to
their rugged topography and difficult access when com-
pared to the Sicker Group on Vancouver Island. The
release of RGS data for NTS 92K in 1989 is expected to
stimulate some more aggressive activityin the coastal roof
pendants by companies and individuals anxious to break
new ground.

Activity on the Queen Charlotte Islands has remained
subdued in 1988 as most exploration people with an
appreciation of the potential for further discovery of
epithermal gold on the islands wait to see how successful
City Resources (Canada) Ltd. will be in bringing the
Cinola gold project to production.

MINERAL EXPLORATION

Table A3 lists all those exploration and development
projects in the Southwest District on which some sig-
nificant amount of drilling, underground work or surface
exploration is known to have been done in 1988. The map
mumbers listed in the table and shown in brackets after
property names in the following text are keyed to the
location map, Figure Al

VANCOUVER ISLAND

As has been the case for several years, the major
concentration of large-budget projects in the district is in
the Cowichan - Horne Lake uplift of Sicker Group rocks,
a package of Paleozoic volcanic and sedimentary rocks
extending from Duncan to Port Alberni. West of
Chemainus, on the Lara property (274), the joint venture
of Abermin Corporation and Laramide Resources
Limited completed approximately 600 metres of drifting
and raising in the Coronation massive sulphide zone,
resulting in the surface stockpiling of a 10 000-tonne bulk
sample, The latest published estimate of drill-indicated
reserves is 529 000 tonnes averaging 1.01 per cent copper,
1.22 per cent lead, 5.87 per cent zine, 100.1 grams per
tonng silver, and 4.73 grams per tonne gold. Late in the
year Laramide Resources purchased Abermin’s 65 per
cent interest in the property for $2.3 million plus a 10 per
cent "profits-of-production” royalty. Laramide, in turn,
optioned the property to Minnova Inc, and Minnova has
now assumed responsibility for further exploration and
development. Minnova has also continned exploration on
its extensive Mount Sicker property (273) where a total of
11 059 metres of diamond drilling was completed in 33
holes.

Falconbridge Limited, in a joint venture with Esso
Minerals Limited, also continued aggressive exploration
of its Chemainus property (275) comprised of two large
claim blocks adjoining the cast and west sides of the Lara
property. The company drilled 11 323 metres in 39 holes.
The areas of interest on all three of the above properties
occur in a belt of felsic volcanic rocks on strike with the
Coronation zone and the old Lenora and Tyee mines on
Mount Sicker.

At the northwest end of the Cowichan - Horne Lake
uplift, near Port Alberni, the joint venture of Westmin
Resources Limited and Nexus Resource Corporation,
with Westmin as operator, has commiited a budget of 36
million to further explore the large and very promising
Debbie property (282), which now includes the centrally
located Yellow claim previously explored separately by
the Nexus group of companies. Most of the funds have
been allocated to driving a 2020-meire tunne! through
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McLaughlin Ridge which, when completed early in 1989,
will provide underground drilling access to the Mineral
Creck and Linda mineralized zones and will allow
removal of a bulk sample from the Mineral Creek zone
for metallurgical testing. The gold mineralization in the
Mineral Creek zone occurs in a quartz-carbonate-altered
regional fault and has been traced by surface drilling over
astrike length of at least 500 metres and a vertical distance
of 700 metres within the fanlt. The Linda zone consists of
a network of gold-quartz veins in the unaltered han-
gingwall of the Mineral Creek fault. A program of surface
diamond drilling, carried out late in the year, included
further testing of the 900 zone, located about 1.6
kilometres southwest of the Mineral Creck zone. At the
900 zone, a gold-bearing chert formation overlies a high-
grade gold-bearing quartz stockwork, In addition to the
underground work and surface drilling, the 1988 program
on the Debbie project has been highlighted by detailed
and comprehensive geological mapping of the entire 60
square kilometre property by a crew of up to ten
geologists.

Elsewhere in the Sicker belt, Nexus Resource Cor-
poration drilled seven holes totalling 1205 metres on the
Thistle property (281) where massive sulphides contain-
ing gold, silver and copper occur in sheared mafic
volcanics. Minnova Inc. drilled seven short holes and Saga
Resources Ltd. drilled five holes on the Heather (277) and
Snapper (278) properties respectively, in the Nitinat River
arca northwest of Cowichan Lake,

Cream Silver Mines Limited attracted considerable
publicity early in 1988 when it succeeded in drilling four
holes totalling 2163 metres to test a geophysical anomaly
on its mineral claims at the south end of Buttle Lake in
Strathcona Park (284). All of the holes intersected low-
grade silver-zinc-copper mineralization in rhyolitic rocks
of the Sicker Group, apparently directly on strike with the
mineralized stratigraphy the adjacent Myra Creek mine
site of Westmin Resources. The company later applied
for a resource-use permit to drill more promising
anomalies further up the Price Creek valley and in the
same favorable stratigraphy. That plan was abandoned
when the Provincial Government announced in late sum-
mer that no further mineral exploration would be
permitted in Strathcona Park outside the Westmin mine
property.

One other project in Sicker Group rocks is on the
Songbird property (290} near Nanoose Bay where Min-
gold Resources Inc. carried out a program of trenching
and reverse circulation drilling. The target is a series of
gold-silver-bearing quartz veins associated with a regional
north-trending fault that separates Late Triassic basalts
of the Karmutsen Formation from metamorphosed vol-
canic rocks mapped as part of the Nanoose uplift of the
Sicker Group.

The Mount Washington epithermal gold camp west of
Courtenay has been the site of three separate drilling
programs in 1988. The target in all cases is epithermal
gold-silver-copper-arsenic mineralization associated with
a Tertiary eruptive centre and localized in flat faults or
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diatreme-like breccia zones. The major project is
centered on the north arm of Mount Washington (293),
where Belter Resources Ltd, drilled 5392 metres in 67
holes, mainly involving close-spaced definition drilling of
the Lakeview-Domineer zone. The latest published
reserve estimate on the Lakeview-Domineer zone is 428
000 tonnes grading 8.8 grams gold and 43.5 grams per
tonne silver. On the east flank of the mountain, Noranda
Exploration Company, Limited, under an option from
Better Resources, drilled the Murex breccia (294) where
Better has previously intersected 7.2 grams per tonne gold
over 12.8 metres and 1.54 per cent copper over 33 metres.
In the Divers Lake area southwest of Mount Washington,
Noranda drilled eight holes to test coincident soil and
geophysical anomalies on a property optioned from Iron
River Resources Ltd. (293).

Activity in the Zeballos gold camp has been high-
lighted again in 1988 by the sustained success of McAdam
Resources Ine. at the Spud Valley property (287). Under-
ground exploration was ongoing through 1988 with
drifting and sampling of several vetns, including the pre-
viously-mined Goldfield and Spur veins. Underground
diamond drilling totalling 5400 metres was completed
carlier in the year. Reserves in all categories are currently
estimated by McAdam at 224 000 tonnes grading 14.1
grams pet tonne gold, but it is anticipated that reserves
can be increased significantly as a result of the current
work. The gold-silver mineralization occurs in quartz
veins along shears and fractures cutting the Tertiary age
Zeballos quartz diorite stock. At the adjoining Privateer
mine site (286), New Privateer Mines Ltd. periodically
carried out additional underground bulk sampling in pre-
paration for the contemplated completion of a pilot mill,
Footwall Exploration Limited has optioned the Hiller-
Churchill property (288), a series of variably auriferous
magnetite skarn deposits running northwestward from
Zeballos to the Artlish River, The property owner, Fal-
conbridge Limited, drilled several of the zones in 1985 and
found the most northwesterly deposit, known as A-25, to
contain the highest gold values, including one drill inter-
section of 310 grams per tonne gold across 2 metres,
Footwall has gone directly underground on A-25 in 1988
with an adit and a raise into the gold-rich mineralization.
Sampling of the underground opening is reported to have
confirmed the previous high gold assays.

In the Kennedy River gold camp, International Coast
Minerals Corporation is continuing to report significant
results from its ongoing drill program on the Bear project
{283), which involves re-examination of several old mine
workings and showings on the west side of the Kennedy
River. Most recently the company has reported some
good intersections, including 7.6 grams per tonne gold,
108.7 grams per tonne silver, and L71 per cent copper
across 2.6 metres, from a gold-sulphide guartz vein called
the Shack vein. Prospecting near the Shack vein has
discovered a broad area of gold-silver-copper-bearing
skarn.

Other gold projects on Vancouver Island include
Valentine Mountain (272) north of Sooke where Valen-
tine Gold Corporation, and more recently the property



owner, Beau Pre Explorations 1td., have drilled a total of
19 holes. A small pilot mill was tuned up early in the year
and processed 590 tonnes of material from the Discovery
zone.

Nuspar Resources Ltd. completed small programs of
diamond and rotary drilling to test scattered gold occur-
rences on its Mount Vernon prospect (276) southwest of
Cowichan Lake. At the Contact property (279) near
Ahousat on Flores Island, Parallax Development Cor-
poration and Au Resources Limited drilled 18 holes
testing coincident geophysical and geochemical anomalics
and some narrow quartz-sulphide veins locally carrying
very high gold and silver values. Centaur Resources
Limited drilled approximately 300 metres at the Head Bay
property (280) between Gold River and Tahsis. The
drilling was intended to test the Road showing, described
as a diorite-hosted shear zone containing narrow, parallel
quartz veins with assays up to 201 grams per tonne gold.
Late in the year, Dalmation Resources Limited conducted
a diamond-drilling program to further test gold-bearing
quartz-breccia and quartz-vein occurrences on the Tay
property (285) on the Taylor River west of Port Alberni.
Defiant Minerals Inc. drilled three holes totalling 244
metres on the iron Cop property (289) inland from Brooks
Peninsula. At the Andy and Joe claims (298) on Storey
Creek just cast of Nimpkish Lake, Hercules Ventures Inc,
drilled 5 holes on a base and precious metal skarn
prospect owned by West-Mar Resources Ltd.

Finally, at the northern end of Vancouver Island, there
has been renewed interest in the porphyry copper-molyb-
denum-gold occurrences previously explored by
BHP-Utah Mines between the Island Copper mine and
Holberg. The huge Expo property (299) which covers 109
square kilometres has been optioned from BHP-Utah
Mines by Moraga Resources Ltd. Moraga conducted
close-spaced drilling on the Hushamu porphyry deposit
where drill indicated mineable reserves of 52.2 million
tonnes grading 0.32 per cent copper, 0.008 per cent molyb-
denum, and 0.41 gram per tonne gold have previously
been reported, Crew Natural Resources Lid. drilled four
holes at its Red Dog property (300) which is surrounded
by, but separate from the Expo claims. BHP-Utah Mines,
under a previous option agreement, is reported to have
identified a drill-indicated reserve at the Red Dog of 63.5
million tonnes with an average grade of 0.6 per cent
"copper equivalent." At the Realgar property (301) on the
San Josef River near Holberg, Formosa Resources Cor-
poration drilled four holes to test a strong
arsenic-mercury soil anomaly which surrounds a showing
of realgar-cinnabar-orpiment veining in an outcrop of
weakly altered limestone. Minor copper and gold values
accompany the mineralization.

INNER ISLANDS

Gold exploration on Texada Island took a promising
new turn in 1988 when threc major companies completed
scparate option agreements which cover all of the sig-
nificant claim holdings on the northern half of the island.
Echo Bay Mines Limited optioned all of the extensive

holdings of Rhyolite Resources Inc. which cover
numerous vein and skarn occurrences at the northern end
of the island and the gold-bearing ferrocarbonate-altered
shear zone on the Angel claims. Freeport-McMoRan
Gold Company optioned the holdings of Vananda Gold
Limited which inciude most of the major copper and
ron-skarn showings and former mines in a belt crossing
the island from Vananda to Gillies Bay. BP Resources
Canada Limited optioned a block of claims from local
prospectors which surrounds Comet Mountain from
Raven Bay to Pocahontas Bay. The threc companies
cooperated on a joint airborne geophysical survey of afl
three properties and then they each followed up on the
ground with detailed mapping, sampling and other sur-
veys. Only Freeport-McMoRan on the Vananda Gold
property (292) followed up with a drilling program in 1988,
Drilling in the vicinity of the Little Billie mine workings
intersected very significant gold, copper and silver
mineralization.

On the Aladdin property (291) at the west end of
Lasqueti Island, the joint venture project by H.Q.
Minerals Ltd. and Dornoch International Litd. completed
six drill holes totalling 427 metres, targeting shear-con-
trolled, sulphide-rich quartz veins within and close to the
old St. Yoseph mine workings.

Lone Jack Resources Limited completed a program
of drilling and trenching begun in late 1987 to test several
gold-silver-bearing copper skarn showings surrounding,
but not including, the former Lucky Jim mine in the
Hmestone belt of Quadra Island {(297). Also early in the
year, Rea Gold Corporation in a joint venture with
Verdstone Gold Corporation drilled the final five holes of
a 13-hole program begun in December 1987 to test the
White Pine gold-silver vein prospect on Thurlow Island
(308).

SOUTHWESTERN MAINLAND

The most advanced exploration project in the main-
land part of the district is the Harrison Gold project on
the Abo property (314) near Harrison Hot Springs, cur-
rently owned and operated by Bema International
Resources Inc. At the beginning of 1988, the property was
being explored by a joint venture among Bema, Abo
Resource Corporation and Kerr Addison Mines Limited,
with Kerr Addison as operator. Initial work included 2912
metres of surface drilling in 16 holes at the Portal stock.
By mid-year, Bema International had acquired a control-
ling interest of Abo Resource Corporation, had bought
out Kerr Addison’s 25 per cent interest in the property,
and had taken over operation of the project. Bema
remapped the entire property, conducted extensive new
geophysical and geochemical surveys, and at year-end was
engaged in an aggressive drilling program costing $1.25
million and using one underground and two surface drills.
Mineralization on the property consists of networks of
gold-bearing quartz veins confined within several Tertiary
quartz diorite stocks. The latest published reserve es-
timate by Bema was 4.45 million tonnes averaging 3.4
grams per tonne gold in the Jenner stock alone,
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Elsewhere along the regional Harrison Lake break,
Universal Trident Industries Inc. has optioned the Doc-
tors Point epithermal gold-quartz vein prospect (311)
from Rhyolite Resources Inc. and completed a late-
season drilling program consisting of 16 diamond drill
holes totalling 1535 metres. Just north of Doctors Point
at Five Mile Bay on Harrison Lake, LMX Resources
Limited optioned the Toil property (310) from Diamond
Resources Incorporated and drilled three holes into a
showing of disseminated volcanogenic sulphides. On the
Lillooet River opposite Skookumchuck, in a similar
geological environment, Symes Resources Ltd. has done
some diamond drilling and is continuing with geological
and geochemical surveys on the Easy and Jo claims (312)
optioned from Hillside Energy Corporation and Corona
Corporation,

Minnova Inc. completed diamond-drilling programs
on two properties in the Britannia area, targeting
polymetallic massive sulphides in Early Cretaceous Gam-
bier Group volcanic rocks. A total of 1446 metres in 11
holes were drilled in mineralized felsic volcanic rocks on
the extension of the Britannia shear zone along Furry and
Clipper creeks. The Furry Creek property (303) is op-
tioned from Fleck Resources Limited. Minnova also
drilled five holes totalling 1823 metres to further explore
a volcanogenic massive sulphide zone on a property at the
head of Indian River optioned from International Maggie
Mines Ltd. (304). One drill intersection on the zone in
1987 gave 10.8 per cent zinc and 4.5 grams per tonne gold
across 0.6 metre,

On Callaghan Creck near Whistler, Falconbridge
Limited is exploring Northair Mines Limited’s former
producing Warman mine (307) and surrounding claims.
The 1988 program consisted of opening up and resam-
pling the 2800-level adit, drilling five surface holes
totalling 1635 metres, and additional geophysical surveys.
The Northair mine occurs within a large pendant of
Gambier Group rocks and the exploration targets are
volcanogenic massive sulphides or associated pre-
cious/base metal sulphide veins.

At the north end of Lillooet Lake near Pemberton,
Green Lake Resources Ltd. drilled approximately 2000
metres early in the year to further explore a newly dis-
covered pyritic massive sulphide zone in Cadwallader
Group volcanic rocks on the Lill property (317). Minnova
completed further drilling at its North Fork (316)
polymetallic massive sulphide prospect on Cogburn Creek
east of Harrison Lake,

Additional gold-oriented projects on the mainland
include a limited program of prospecting and under-
ground drilling at the Ashiu mine (306) optioned by
Valentine Gold Corporation from Tenquille Resources
Inc. and a single drill hole by Skyrocket Exploration and
Resources Iuc. at its Sky property (309) just west of Stave
Lake.

Two drilling projects were underway late in the year
just east of the Hozameen fault. Adjacent to the western
boundary of Manning Park, Bethlehem Resources Cor-
poration is engaged in an aggressive program of surface

AS0

and underground drilling, expected to total about 1600
metres, in and around old workings on the AM breccia
pipe, one of several mineralized zones on a property
known as Giant Copper (313). The goal is to upgrade the
gold reservesinthe AM zone where reserves of 2.5 million
tonnes grading 1.35 per cent copper, 0.033 per cent molyb-
denum, 24.7 grams per tonne silver, and 0.58 gram per
tonne gold have previously been reported. In a very
similar geological setting on the Anderson River cast of
Spuzzum, New Lintex Minerals Ltd. was drilling on its Gilt
Creek gold prospect (315).

QUEEN CHARLOTTE ISLANDS

Mineral exploration on the Queen Charlotte Islands
remained at a low level in 1988 as the industry waited for
decisions about development approval at Cinola and the
disposition of mineral properties within the South Mores-
by federal park reserve. These decisions will significantly
affect the climate for future mineral exploration and
development on the islands.

Four of the six advanced exploration projects on the
islands occur along the trend of the Sandspit fault system
where the target is epithermal gold mineralization of the
Cinola type. At the Cinola property (320), City Resourees
(Canada) Limited released results of a preliminary
feasibility study reporting mineable reserves of 23.8 mil-
lion tonnes grading 2.45 grams per tonne gold at a 1.1
grams per tonne cutoff. The proposal is to mine 2.1
million tonnes per year for a mine life of 12 years. In
addition to the feasibility study, 1988 work has included
further geophysical surveys, metallurgical testing, various
environmental studies and 4073 metres of diamond drill-
ing in 52 holes. Some of the drilling was for geotechnical
data on the mill site and tailings area and the remainder
was exploration drilling in the vicinity of the defined
orebody.

The other drilling projects along the Sandspit fault
included 440 metres in six holes by City Resources on the
Inconspicuous property (321) optioned from Radcliffe
Resources Limited and located east of Conspicuous Cone
on the northwestern coast of Graham Island, At the More
property (322) on the Cumshewa Peninsula of Moresby
Island, Cominco Ltd. drilled 34 percussion holes, Mon-
davi Resources Incorporated diamond drilled six holes in
the Baxter Creek zone on its Snow property (323) focated
just south of Sandspit. At the Lockeport property (319)
between Botany and Crescent Inlets, Skygold Resources
Ltd. drilled 225 metres in nine holes under an agreement
with the property owner, Foundation Resources Limited.
The target is also epithermal precious metal mineraliza-
tion, the most promising showing being a jasperoid zone
in limestone adjacent to a fault. On the Eagle and Raven
claims (318) just inside the north boundary of the federal
park reserve at Klunkwoi Bay, Diamond Resources Incor-
porated completed three short drill holes testing showings
of copper sulphides in amygdules, fractures and small
shears in Karmutsen Formation basalt flows.



INDUSTRIAL MINERALS

Twao significant industrial mineral properties on the
mainland coast received further exploration in 1988 and
show promise of carly development. At the Lang Bay
kaolin property (302) south of Powell River, the joint
venture of Fargo Resources Limited and Brenda Mines
Limited has completed an airborne geophysical survey
and at year-end was engaged in the second major
diamond-drilling program of 1988. Most recently report-
ed geological reserves are 6 million tonnes of good quality
primary (residual) kaolin and at least an equal volume of
secondary (sedimentary) kaolin. At the Mineral Hill
wollastonite prospect (305) just north of Sechelt on the
Sunshine Coast, owned by Tri-Sil Minerals Inc., the joint
venture of Lone Jack Resources Ltd. and Canamin
Resources Ltd. carried out additional trenching and 1087
metres of drilling in 16 holes.

Two limestone quarries continued in fuil operation on
Texada Island during 1988 and notices were received to
indicate the possible opening of a limestone guarry at
Bamberton north of Victoria and a marble quarry at
Bonanza Lake on the north end of Vancouver Island.
Notice was received of plans to do some test drilling on a
feldspar project at Sumas Mountain and to explore a jade
occurrence in the Coquihalla River area.

CoaL EXPLORATION

Only one significant coal exploration project has been
reported on Vancouwver Island in 1988. Canadian Oc-
cidental Petroleum Ltd. completed eight
reverse-circulation drill holes on its coal licences at Mc-
Ivor Lake west of Campbell River (296).

PLACER MINING

Placer mining is not a major activity in the Southwest
District at the present time. Of the 13 notices of placer
work received in 1988, five were for placer operations of
small to moderate size on the Fraser River between
Spuzzum and Hope. Four notices were for placer opera-
tions in the Leechtown area of southern Vancouver Island
and only one of those, on Old Wolf Creek, could be
considered a full-time, productive operation. Notices
were also received for isolated operations on each of
Bonanza River and Nanaimo River on Vancouver Island,
Slesse Creek near Chilliwack, and Lillgoet River north of
Harrison Lake.

DEVELOPMENT

There are no new mines currently being developed in
the Southwest District. The project which is closest to
reaching that status is the Cinola gold property on
Graham Island. The operator, City Resources (Canada)
Limited, has completed a favorable preliminary feasibility
study and has submitted a Stage II report to the Mine
Development Review Process. If the project receives
timely approval-in-principle and a production decision is
made by the operator, production could begin in 1990,

The Quinsam coal mine near Campbell River is pre-
sently operating on a small scale and development to the
full design capacity will depend on improved markets for
thermal coal. Other projects that are currently preparing
Stage 1 submissions for approval and which appear to be
on track for development in the near future are the Lara
polymetallic prospect west of Chemainus and the Spud
Valley gold project at Zeballos.
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FAME - Financial Assistance for Mineral Exploration
Prospectors Assistance Program

By J. Pardy, Prospectors Assistance and Training Officer

INTRODUCTION

The 1988 Prospectors Assistance Program is a FAME-
funded, $500 000, one-year program to promote
prospecting activity in the province. It is designed to
provide part of the risk capital required by prospectors in
the search for mineral deposits. Sound, well-conceived
prospecting programs are supported with financial assis-
tance. Prospecting targets eligible for assistance include
lode and placer deposits of metallic and industrial
minerals (except sand and gravel), and coal deposits.

THE PROGRAM

The program was announced in the Budget on March
24,1988 and information brochures and appiication forms
were released to the public through ministry offices and
government agents immediately following. Applications
received by May 1 were considered for initial allotment of
funds - grants were allocated in the last week of May.

Applications received 205

Grants awarded 137
Maximum grant $5000
Average grant $3109

The 205 applications received are down 26 per cent
and the 137 grants awarded are down 15 per cent from
1987-88 levels, whereas, the average grant of $3109 is up
21 per cent from the average of $2573 in 1987-88.

Maximum assistance is $3000 per prospector for a
pre-approved prospecting program. Fifty per cent of the
grant awarded is payable on approval, with the remainder
on receipt of a satisfactory prospecting report. Applica-
tions for assistance are evaluated on the basis of points
awarded for each of the following selection criteria:

Quality and documentation of proposal 45%

Experience and training of applicant 20%
References and recommendations 20%
Financial commitment of applicant 15%

Prospectors are reguired to submit a summary
prospecting report documenting activities and expendi-
tures. Reports must include maps, ie. location maps,
geological sketch maps and sample Iocation maps, and
supporting data such as geochemical analyses, assay cer-
tificates and geophysical data. Final payment of the grant
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is made upon approval of the summary prospecting
report.

The Prospectors Assistance Program is staffed by a
Prospectors Assistance and Training Officer whose duties
include assessing grant applications, visiting prospectors
in the field to provide technical assistance and to monitor
progress, and reviewing summary prospecting reports.
Thirty-three per cent of the 137 grant recipients were
visited this past prospecting season. Most of the assisted
programs are concentrated in the southern half of the
province in areas of active exploration and good access.

The percentage of assisted programs by primary target
commodity is as follows:

Base metals 1.5 per cent
Industrial minerals 4.5 per cent
Placer gold 17.5 per cent

Base and precious metals
Lode gold and silver

29.0 per cent
47.5 per cent
100.0 per cent

Changes in primary target commodity from the 1987-
88 program include an increase in placer gold programs
from 10 per cent to 17.5 per cent and a decrease in
hardrock precious metal programs from 57 per cent to
47.5 per cent.

RESULTS TO DATE

121 summary prospecting reports, representing 95
per cent of the total number of active grants, had been
received by January 31, 1989. Many of the prospectors
report that further work is warranted on showings
discovered or worked on this season. A total of four-
teen option agreements have been made on these
properties; work committments for the upcoming ex-
ploration season amount to approximately $300 000
plus additional assessment work commitments with no
assigned value.

Tracking work commitments of option agreements
generated by prospectors partipating in the grant pro-
gram may be considered a reasonable, although limited,
way of measuring the year by year success of the
Prospectors Assistance Program. If measured in this
way, the 88-89 program has been successful, but the full
impact of prospecting activity of any given year may only
be measured by the future developments of properties
generated under the program.

A case in point is the Fireweed occurrence located
on the west side of Babine lake, which was discovered



by a group of prospectors working under the 87-83
Prospectors Assistance Program. Exploration continues
on this stratabound silver-gold-zinc-copper-lead property
and to date in excess of $1 million dollars has been spent

and interesting targets have been defined.

Figures for the 1988-89 program are:
Total prospecting expenditures $1 130 753
Average expenditure/prospector $8 834

(including grant)

Total grant funds approved $425 900
Average grant $3 109
Total prospecting days in the field 4709
Average number prospecting days/ 36.8
prospector

Claim units staked 1860
Total work commitments through

option agreements $300 000 +

0 100 200 300

KINOMETRES

1988-89 FAME

Prospectors Assistance
Program

Location of assisted preogram

Figure A2. Locations of Prospectors Assistance Programs.
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1988 FIELD ACTIVITIES
GEOLOGICAL SURVEY BRANCH

The 1988 field program was the largest in the history
of the Geological Survey Branch. Most of the increase
was in the area of regional mapping, but a high level of
activity was maintained in mineral deposits, land use and
coal studies, and industrial mineral programs. New map-
ping projects were initiated in the Atlin, Stikine and
Telegraph Creck map-areas, work was extended in the
Chilko Lake area, new coal mapping and evaluation
studies were started, and wollastonite, gypsum and
fluorite studies begun. The geoscience database was also
further enhanced during the year, with improvements to
MINFILE, COALFILE, the Assessment Report Files and
the Property Files.

MINERAL DEPOSIT STUDIES

In the Mineral Deposits Subsection, district studies of
precious metal camps continued to be the main thrust, but
projects were given a broad mandate to identify and assess
all mineralized environments within the study areas.

Neit Church completed the field component of mineral
deposit, fracture analysis and metal zoning studies in the
historic Bridge River camp. Andre Panteleyev finished
his contribution to the DNAG volume and spent a shor-
tened field season completing the field component of a
study of the geology and gold and copper-gold mineral
deposits in the Quesnel area. Mapping was extended
northward by Dave Bailey and Andre’s work filled remain-
ing gaps in the coverage. Apparently the base of the
Mesozoic volcanic section interfingers with underlying
sediments and there are no major tectonic breaks,

Dani Alldrick headed our largest field crew, mapping
favorable stratigraphy westward from the complex Sul-
phurcts gold camp. A synthetic aperture radar (SAR)
survey of the area was flown by Energy, Mines and Re-
sources Canada as part of a joint research project that will
test the methodology in this rugged terrain.

Trygve Hoy, expanding work begun last year in the
Rossland-Ymir districts, recognized that the formerly
producing Second Relief deposit is a stratabound gold
skarn, not a vein deposit, and this obscrvation sparked
considerable interest,

Gerry Ray is carrying out office studies leading to
publication of bulletins summarizing mincralization in the
Coquihalla belt and work done in the Hedley gold-skarn
camp. Together with Art Ettlinger, he has also compiled
information on precious-metal-enriched skarn deposits in
British Columbia; this major paper is currently in prepara-
tion.

Metallogenic studies of mafic and ultramafic rocks

continued in a largely MDA-funded project led by
Graham Nixon. Alaskan-type complexes were mapped

and sampled in the Turnagain, Gnat Lakes, Mount Hick-
man, Menard Creek and Polaris complexes to assess
platinum-group element and other mineral potential,
Most of the work was on the 80-square-kilometre Polaris
complex; chromatite and sulphide occurrences were
sampled and detailed geochemistry is planned.

Tom Schroeter continued his investigations of major
gold deposits in British Columbia.

REGIONAL MAPPING

The Regional Mapping Subsection produces 1:50 000
geological maps but also is responsible for evaluating
mineral potential. The program has both MDA and
A-Base funding and was expanded from four to seven
projects in 1987. In 1988 the program was further en-
hanced by the province and three more mapping projects
were started - two in the Stikine River area (Jim Logan
and Derek Brown) and one in the Atlin district (Mary
Anne Bloodgood).

Fieldwork for Nick Massey’s Sicker Project, started in
1986, is now complete. His work has helped refine the
stratigraphy of the Paleozoic Sicker Group, an important
host for polymetallic massive sulphide deposits of the
Westmin type. New target arcas have been delineated as
aresult of the mapping; a pillow lava sequence underlymg
Nitinat Formation is regionally extensive and contains a
chert /felsic tuff unit that hosts the 900 zone of the Debbie
property.

JoAnne Nelson has been mapping in the Midway-Cas-
siar area since 1986. She has shown that the Sylvester
allochthon, which contains a possible dismembered
ophiolite sequence, formed in a marginal basin setting not
far removed from ancestral North America. High-angle
post-compression fault sets in the area control the dis-
tribution of epigenetic vein-gold deposits such as Total
Erickson’s Vollaug and Jenny veins, New data show that
rocks in the hangingwall of the Vollaug vein are Triassic,
not Paleozoic.

A new mapping project, with Mary Anne Bloodgood
as project leader, was started in the Atlin placer gold
camp. In this area the placer deposits are spatially as-
sociated with fault zones that cut ultramafic and altered
volcanic rocks of the Cache Creek terrane. Recently, lode
gold deposits have been discovered in major fault zones
and are the focus of considerable exploration activity.

Mitch Mlhalynuk continued mapping and geochemi-
cal sampling in the Tutshi-Tagish Lakes area, where a
number of fault-controlled gold occurrences are being
actively explored as a result of last year’s program. Mitch
and his crew have refined the regional stratigraphy and
structure with recognition of a profound unconformity



separating the Paleozoic Nisling terrane from younger
Mesozoic strata.

Two other new mapping projects were begun north of
the Iskut River. Jim Logan and Derek Brown, project
leaders for the Telegraph and Stikine projects respective-
ly, focused their work on resolving the stratigraphic and
structural setting of the Paleozoic Stikine assemblage and
overlying Triassic volcanic rocks. The map area covers
part of a belt of syenitic intrusions that lies east of the
Coast plutonic complex; the area has been the site of
active gold exploration and hosts the Galore Creek por-
phyry copper-gold deposit.

Don Maclntyre and Pat Desjarding compieted map-
ping in the Babine Range and moved westward across the
Telkwa River valley into the Telkwa Range. This work
has resulted in a better understanding of the Lower to
Middle Jurassic stratigraphy of the Telkwa, Nilkitkwa and
Smithers formations. The bimodal volcanics of the
Nilkitkwa Formation are favorable hosts for gold and
silver-bearing quartz veins, Don and Paulette Tercier
have recompiled mapping by Rod Kirkham on Hudson
Bay Mountain; the data will be released this year.

In the Whitesail Lake area, mapping by Larry Diakow
has resulted in a better understanding of Jurassic,
Cretaceous and Tertiary stratigraphic relationships. Of
particular significance is the delineation of favorable
metallotects for precions metal vein deposits.

In the Manson Creek - Germansen Lake area, Filippo
Ferri completed a second year of mapping focusing on the
Takla - Slide Mountain - Ingenika - Wolverine complex
terrane boundaries. This project has resulted in further
subdivision of the Slide Mountain Group and division of
the Takla Group into five mapable units. The map arca
is an old placer gold camp with possible lode gold po-
tential. Listwanitic alteration occurs along the Manson
Creek fault zone.

Farther south, in the Tascko Lakes arca, Keith Glover
and new project leader Paul Schiarizza have refined the
tectonic and stratigraphic relationships between the
Bridge River terrane and younger Mesozoic rocks. This
work has resulted in a clearer understanding of the tec-
tonic history of the area - an important piece in the British
Columbia tectonic puzzle. The work has shown that
overturned folds and thrust faults in mid-Cretaceous
rocks predate transcurrent faulting. Permo-Triassic
blueschists in the Bridge River complex, dated at 244 %17
Ma (K/Ar) and 21745 Ma (Rb/Sr), are seen as boulders
in Cretaceous conglomerates. Shected dykes discovered
cutting Bridge River complex add credence to the inter-
pretation of the Shulaps complex as a structurally
inverted, dismembered ophiolite sequence.

Keith Glover resigned in May to pursue a consulting
career; we extend thanks for his excellent contributions
and wish him success in future endeavours.

APPLIED GEOCHEMISTRY

Data released through the Applied Geochemistry
Subsection in July, 1988, from samples collected in 1987
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in northwestern British Columbia from the Iskut River,
Sumdum, Telegraph Creek and Tulsequah map sheets,
sparked considerable exploration interest and activity.
Ninety copies of the dataset were sold on release day; to
date sales total 120 sets and 30 floppy diskettes.

In 1988, crews sampled 2746 sites on northern Van-
couver Island; 1657 were moss-mat sediment and water
samples, the rest are standard stream sediments and
waters. Moss was selected as the best medium on the
basis of 1987 orientation surveys. Bismuth has been
added to the list of clements to be analysed in these
samples because it is a pathfinder for deposits on northern
Vancouver Island. We plan to hold the 1989 data release
in June,

In 1988, orientation surveys were conducted on south-
ern Vancouver Island and the adjacent mainland, and in
the Bowser Basin of north-central British Columbia. The
subsection also continued research into improved use of
analytical results and the effects of seasonal changes on
geochemical responses.

INDUSTRIAL MINERALS

The Industrial Minerals Subsection continued to ex-
pand knowledge of industrial mineral commuodities in the
province in 1988. Field activities this year were concerned
with wollastonite, gypsum, fluorite, and the industrial
mineral potential of Tertiary basins in the province.

Gary White mapped and sampled seven propetrties
previously reported to contain occurrences of wollas-
tonite. These are the Little Billy mine on Texada Island,
Sechelt Penninsula, Silence Lake near Clearwater, Fintry
Point west of Kelowna, Horsethief Creek near Winder-
mere, Maid of Erin on Haines Road, and a property on
the Skeena River. It is confirmed that the first five are of
poteatially economic size; CANMET is currently carrying
out quality assessment and processing studies of samples.

Steve Butrenchuk spent most of the field season map-
ping Devonian gypsum-bearing formations in the
southeastern corner of the province, Most of the work
was between Cranbrook and Windermere in and south of
the Stanford Range. He also examined occurrences in
Triassic rocks near Forgetmenot Creek north of McBride,

Known fluorite occurrences and fluorine-in-water
anomalies from the Regional Geochemical Survey were
studied by Jennifer Pell. She mapped the major occur-
rences - Rock Candy, Eaglet, Rexspar and the area arcund
Liard Hot Springs, and also a newly discovered alkaline
complex in the Kechika River area. The alkaline complex
apparently has local enrichment in yttrium and rare-earth
elements.

Both Peter Read and Kim Green mapped and
gvaluated mineral potential in intermontane Tertiary
basins this summer. Peter concentrated on exposures in
the Bonaparte and Deadman River areas; Kim worked
near Gang Ranch. Virginia Marcille has begun a thesis
at the University of Guelph to evaluate the agricultural
potential of zeolites discovered near Princeton in 1986.



The subsection completed and published compilations
of talc and pyrophyllite resources, magnetite potential,
and garnet-kyanite potential. Compilations of peat and
sulphur resources are nearing completion. Native sulphur
was known from Devonian evaporites but is also relatively
widespread in Triassic evaporites.

Processing studies by CANMET on feldspar samples
collected by Gary White in 1987 show that concentrates
from several occurrences can meet industry standards.
These are Trident Mountain, the Bearcub claims near
Lumby, the Hellroaring Creck prospect near Kimberley,
and the sands from Scuzzy Creek.

COAL

Fieldwork concentrated on Vancouver Island. Can-
dace Kenyon, with the assistance of Corilane Bickford,
continued mapping and sampling in the Comox sub-basin.
At the Quinsam mine a very promising program to test
the feasibility of coal sample collecting with small
diameter drills was carried out by Alex Matheson. This
capability will allow the Branch to collect unaltered
samples in frontier areas. In the Peace River coalfield,
Ward Kilby identified significant coal-rank increases due
to frictional heating along a major fault.

Under the coal-quality program a coal-quality
catalogue and brochure were prepared for release in 1989.
Coal-analysis programs began with the initial emphasis
being on sulphur studies, trace element analysis, ash
minerology and petrography.

Major publication preparation efforts by the group
include Geology and Resources of the Elk Valley Coal-
field by David Grieve, and Vitrinite Reflectance Studies
inthe Peace River Coalfield and Tonsteins and Bentonites
in Peace River Coalfield, both by Ward Kilby.

Digital deposit models for the Quinsam and Mount
Klappan deposits were under construction by members of
the subsection during the year.

MINERAL LAND USE

1988 was an active year in land-use developments in
British Columbia, and staff were very busy both in the field
and office. The Land Use Subsection carried out two ficld
projects in 1988; in the Tascko Lakes and Pemberton
areas. (Geological mapping and stream sediment sam-
pling at Taseko Lakes filled a gap in the 1:50 000 data
previously gathered by Graham McLaren to the west near
Chilko Lake and by Keith Glover and Paul Schiarizza to
the east in the Taseko River to Gold Bridge area. Por-
phyry copper-molybdenum and precious metal vein
deposits are known in the area. Significant gold values
were detected in talus samples of arsenopyrite veins from
a steep cliff face where a diorite intrusive cuts volcanic
rocks.

The Tenquille Lake to Owl Mountain area north of
Pemberton has a long history of mining activities but is
also a popular alpine hiking area and has been considered
for recreation area status. Upper Triassic (Cadwallader

Group?) rocks and intrusives of the Coast Complex host
numerous skarm, vein and porphyry occurrences
throughout the arca. Mapping in this project outlined an
extensive acid volcanic horizon that contains a previously
undocumented occurrence of stratabound massive sul-
phide mineralization, and cherty exhalative rocks.
Further evaluation is required to assess the volcanogenic
massive sulphide potential of the area and the relationship
of the vein and calc-silicate mineralization to this type of
mineralization,

In September the decision of government to endorse
the recommendations of the Strathcona Park Advisory
Committee had a major affect on mineral land use in the
province. This decision put an end to further mineral
exploration in Strathcona Park, Government intends to
arrange fair compensation for existing mineral claims
affected by this policy. A further announcement was
made in December that there will be no further explo-
ration in Wells Gray, Tweedsmuir, Manning or Kokanee
Glacier parks. With the Mineral Tenure Act in place as
of August 1988, an inter-ministry agreement governing
exploration in recreation areas can be implemented. To
this end, the December announcement identified almost
1 million hectares in recreation areas that would be
opened to time-limited exploration as of April 15, 1989,
while some 225 000 hectares would be closed to any
further exploration. Final decisions on the Skagit-Cas-
cades Recreation Areas and the Purcell Wilderness
Conservancy are awaiting the outcome of public master
planning programs.

Other issues potentially affecting mineral exploration
that demand involvement of the Land Use Subsection
include a plan to register the Lower Stikine and Dease
Rivers as recreation corridors, the creation of forest
wilderness areas under the Forest Act, the creation of
wildlife management areas under the Wildlife Act, and a
variety of other more local site-specific studies.

MINFILE

MINFILE is the Branch’s computerized mineral in-
ventory database. The present researching and recording
of data on mineral occurrences in the province is jointly
funded by the Canada/British Columbia Mineral Devel-
opment Agrecement (1985-1990) and the provincial
government, Fifty per cent of the mineral occurrences in
the province have now been recoded with fourteen per
cent of data for the province now released, this includes
data for sixteen 1:250 000-scale map sheets.

Computer upgrades and redesign, during 1988, in-
cluded the use of Environmental Sciences Limited’s
QUICKMap, acomputer graphics program, to generate
location maps and near year-end work was started on
programming a hard copy reporting facility for the MIN-
FILE/pc search program.

PROPERTY FILE/REGIONAL FILE

Property File is the hard copy backup to MINFILE. It
contains the original data keyed into MINFILE, miscel-
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laneous published and unpublished reports, maps, press
clippings, air photos, etc. Regional File contains similar
data with its filing structure based on the NTS rather than
on specific MINFILE numbers. Upgrading and main-
tenance of both systems is jointly funded by the Canada/
British Columbia Mineral Development Agreement
(1985-1990).

Progress throughout the year on Property File in-
cluded completion of the reorganization from an
NTS-based structure to one based on the MINFILE num-
bering system combined with a two-digit subject code.
Every map, airphoto, report and prospectus that existed
in the NTS-based structure has been appropriately
labeled and filed. A substantial amount of material
donated from various sources was incorporated into
Property File. Work began near year-end on the filing
structure for the Regional File with planned transfer and
integration of the material to occur in 1989-1990. Con-
tributions of historical data and technical information on
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mineral oceurrences which may be added to Property File
are encouraged. Property File is open to public viewing
during normal business hours in Victoria.

ARIS

ARIS is the Branch’s new computerized assessment
report indexing system which began development in late
1987. 1t performs various administrative tasks for the
section such as issuing letters, providing assistance in
tracking progress on various assessment reports sub-
mitted by industry, and producing summary reports on
assessment report filings.

The data entry facility was completed in April and an
on-line inquiries system was operational by July. The
on-line inquiries available for in-house users include
queries by claim name, owner/operator/author name,
property name, Mining Division, NTS mapsheet, MIN-
FILE number, and latitude /longitude.
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PENTICTON 82E

STANDARD MINE (082ESW091) By W.A, Taylor

(Fig. B1, No. 01)

LocCATION: Lat. 49°12° Long. 119°35’ 82E/4E
0SOYQOS MINING DIVISION. 3 kilometres northwest of Oliver and 45 kilometres
south of Penticton. Elevations on the property range from 305 to 790 metres.

CLAmM: SNOWFLAKE.

ACCESS: At 2.8 kilometres north of Oliver along Fairview - White Lake road a graded dirt track
leads to the east. The No. 2 adit is approximately 900 metres along this road.

OWNER: Island Technologies Corporation (formezly Vermilion Resources Inc.)

OPERATOR: SEARCHLIGHT RESQURCES LTD. (most recent) for MILLENNIUM
RESOQURCES INC.

COMMODITIES: Gold, silver, lead, zinc.

HISTORY (from 1934 to 1962) yielding 17 511 grams of gold, 137

The earliest documented work on the Standard
property (Figure B-1-1) was in 1934 when an open cut
12 metres long exposed a quartz vein. The work was
done for A.M. Whiteside, a Vancouver syndicator. The
vein was (raced for 60 metres and other open cuts and
exploratory shafts were excavated. The Standard lay
dormant until Iate 1961 when Continental Consolidated
Mines Ltd. and Norex Mines Ltd. drove the main No. 2
adit and most of the present workings, The Standard
mine is reported to have produced 1876 tonnes of ore,

786 grams of silver, 2 888 kilograms of lead and 1933
kilograms of zinc but it has been suggested that actual
production figures may have been a little higher
(Coombes, 1987). Production ceased in 1962 when the
grade of material shipped was consistently less than 8.6
grams per tonne gold (Coombes, 1987). The Empire
claim, 460 metres to the east, produced 586 tonnes of
ore between 1936 and 1942, yielding 4385 grams of gold
and 45 068 grams of silver.

The Standard property was restaked as the
Snowflake in the late 1970s by Mr. W. Hegan who
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Figure B-1-1. Geological setting of the Standard property (modified from Tempelman-Kluit, 1989).
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drove a fourth exploratory adit in 1978. Vermilion
Resources Inc. acquired the property im 1983 and
carried out a two-phase NQ-diamond-drilling program
in 1984, The best intersection during the first phase was
in hole 84-5 which intersected mineralization grading
8.4 grams gold and 97.3 grams silver per tonne over 1
metre (Sookochoff, 1984), Five NQ-holes were drifled
totaling 262 metres. The second phase of drilling, by
Dolmage, Campbell and Associates Ltd., totalled 330
metres in five holes, available data from this second
phase are incomplete. Silver Saddle Mines Ltd.
optioned the property in 1986 and drilled a total of 187
metres in two BQ-holes, the results of which were not
released. Millennium Resources Inc. optioned the
property in 1987 and contracted Searchlight Resources
Ltd. to drill ten BQ-holes totalling 610 metres. The best
intercept was obtained in hole 87-5, and assayed 5.55
grams gold and 51.1 grams silver per tonne over 81
centimetres. The positions of all known drill holes are
shown in Figure B-1-2. Various VLF-EM surveys have
also been conducted on the property since 1984
(Lenard, 1984; Peto, 1985).

GEOLOGICAL SETTING

The Standard deposit (Figure B-1-1) is hosted by
granites and granodiorites previously included in the
Valhalla complex of Jura-Cretacecous age (Little, 1961).
Massive to foliated middle Jurassic granodiorites,
quartz diorites and granites of the Nelson plutonic
complex occur to the southwest and northeast (Little,

1961; Wheeler, 1987). They have recently been grouped
together as part of the Oliver plutonic complex
(Tempelman-Kluit, 1989). The pluton is fault bounded
and extends over an area of 20 kilometres by 5
kilometres.

The historic Fairview gold camp lies south of the
Oliver pluton and north of the Fairview granodiorite.
Here mineralization is hosted by quartzites and
argillites of the pre-Jurassic Kobau Group. The north-
west to west-northwest-trending penetrative fabric in
the country rocks has also affected the mineralized
veins (Meyers, 1988).

About 2.2 kilometres northwest of the Standard
mine, the Suzie mine, also a past producer of gold and
silver, is centred on a north-northwest-trending fissure
vein within the Oliver pluton. About 500 metres east of
the Standard mine, the Empire working lies on a
similar northwest-trending vein system.

PROPERTY GEOLOGY

The geology of the Standard property, shown in
Figure B-1-2, is compiled from underground mapping
and relevant sections of  drill holes projected to
surface, The dominant host rock is a leucocratic biotite-
granite which is locally garnetiferous (Arnott, 1963).
Feldspar porphyry dykes outcrop to the northwest of
the Standard vein, but their relationship with the
veining is uncertain, Of the four adits on the property,
the No. 2 adit has had the most development. A
porphyritic angite lamprophyre dyke cuts the quartz
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Figure B-1-3. Longitudinal section, of the main Standard mine workings looking northwest (modified from Sookochoff, 1984).



vein near the middle of the adit and a similar dyke cuts
the vein further to the southwest along the drift. Most
dykes are post tectonic. At 108 meires from the portal
the granite is cut by a fault, which is locked by a later
dyke. Faults are oriented subparallel and oblique to the
veins.

MINERALIZATION

The main quartz vein has an average strike of north
40 degrees east and dips between 65 and 85 degrees
southeast. It has been traced underground for more
than 150 metres (Figure B-1-3). The vein pinches and
swells throughout much of its Jength and, in places,
attains a width of 1.8 metres. Many parts of the vein are
barren but some areas contain up to 5 per cent
sulphides, usually pyrite (Skerl, 1962). Other minerals,
in order of decreasing abundance, include chalcopyrite,
galena, sphalerite, tetrahedrite and specks of the silver
telluride, hessite. They tend to occur in pockets or as
fracture fillings (Arnott, 1963). Gold mineralization is
associated with sulphide-rich ore shoots and argillic
fault gouge up to 6 centimetres wide, on the footwall of
the vein (Peto, 1985). Gold apparently is also associated
with galena and sphalerite (Sookochoff, 19849).

ALTERATION

Minor potassic alteration has been observed in
mine workings and in drill core, Alteration is stronger
north of the main vein where closely spaced faults and
shears offset parallel veins. Coombes (1987) interprets
this as evidence of post-mineralization circulation of
fluids within the fracture system, that is possibly
unrelated to the main mineralizing event. At surface
potassic and sericitic alteration are present up to 1.25
metres from the footwall of the vein, but grade sharply
outwards into unaltered granite.

CONCLUSIONS

Precious metal mineralization in the Standard mine
is associated with base metal sulphides in quartz veins
filling open fractures and in gouge on the footwall of
the main vein. The northeast strike of the veins is
atypical in the district; ore-bearing veins in the nearby
Fairview camp generally strike northwest. Northeast
trends should not be overlooked elsewhere in the Oliver
pluton. Interesting also is the fact that one of the
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deeper intersections of the Standard vein (DDH 87-5)
contained the best values in gold and silver. Clearly
potential still exists at depth at the Standard mine itself.
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By R.E. Meyers

82B/5E

0SOYOOS MINING DIVISION. 3 kilometres northwest of Okanagan Falls.

Via White Lake road from Highway 97, approximately 3 kilometres north of Okanagan

Falls. Several all-weather logging roads access the central part of the claims.

Canadian Nickel Company Limited, Seven Mile High Resources Inc.

VAULT (82ESW173)
(Fig. B1, No. 02)
LOCATION: Lat. 49°227 Long. 1.. "37’
CLAIMS: VAULT 1-7.
ACCESS:
OWNERS:
(OPERATOR: INCO GOLD MANAGEMENT INC,
COMMODITIES: Gold, silver.
PRELIMINARY ECONOMIC GEOCLOGY OF
THE VAULT GOLD DEPOSIT
INTRODUCTION

The relatively recent discovery of gold-silver
mineralization on the Vault claims and other properties
in the region has helped to re-establish exploration for
precious metals in the Tertiary rocks of southern
British Columbia. These rocks, once regarded as "cover
rock", are now recognized as being part of a Tertiary
epithermal province, with excellent potential for
hotspring-type gold mineralization.

EXPLORATION HISTORY

Information on mineralization in the Okanagan
Falls area was scant prior to the discovery of the Dusty
Mac deposit in the late 1960s. Quartz veining and
gossanous alteration were noted in the area of the
Vault claims by Church (1969) and using this
information, Murray Morrison, a geologist from
Kelowna, staked the Vault 1 claim in 1982. Riocanex
Lid. optioned the property in the same year and staked
the Vault 2-5 claims. The company completed
geological and geochemical surveys on the Discovery
area and outlined an elongate silicified zone weakly
anomalous in gold, arsenic, mercury and antimony. The
zone was tested with four percussion-drill holes,
totalling 295 metres, In 1983 Riocanex diamond drilled
an additional four holes totalling 632 metres, but results
were discouraging and the option was dropped.

The following year Dome Exploration Litd.
optioned the property and completed an induced
polarization survey in the Discovery area. An anomaly
was outlined coincident with the geochemical anomaly
and paraliel to a fault presumed to represent the
contact between the Marron and Lower Marama
formations. Dome tested the anomaly with seven
diamond-drill holes totalling 559 metres, again with
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discouraging results and the property was returned to
the owner (Oddy, 1984).

Seven Mile High Resources Inc. optioned the
claims in 1985 and carried out geological, geochemical,
magnetometer and VLF-EM surveys over the Vault 1
and 4 claims and followed up with four percussion-drill
holes totalling 491 metres, which did not intersect
significant new mineralization (Wilmot 1984). Results
generally indicate that anomalous gold values are
concentrated in porous lower Marama tuffs, above the
inferred Marron fault contact and below upper Marama
dacites.

CURRENT WORK

Canadian Nickel Company Limited optioned the

"Vault claims from Seven Mile High Resources in May

1986 and completed mapping and topographic surveys.
This was followed with two deep diamond-drill holes
totalling 779 metres, the second of which intersected
anomalous gold values over approximately 82 metres
from 358 to 440 metres depth. The zone includes
intersections of 7.1 grams per tonne gold over 1.7
metres and 6.7 grams per tonne over 1.5 metres.

Since the 1986 discovery the company has
continued with major diamond-drilling programs. In
1987, 5411 metres were drilled in 21 heles and in 1988,
49 drill holes were completed for a total of 18 315
metres. The company has drilled 72 holes to date, for a
total of 24 505 metres. Another major drilling program
is planned for 1989.

REGIONAL GEOLOGY

The Vault claims lie within the castern part of the
White Lake basin, a thick accumulation of Eocene
volcanic rocks, interlayered with clastic sedimentary
rocks which are largely of volcanic derivation {Church,
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1973, 1979). The Eocene rocks rest unconformably on
Early to Middle Mesozoic metavolcanic and
metasedimentary rocks and Middle to Late Mesozoic
granitic rocks. The White Lake sequence comprises an
outlier that is correlated with similar Eocene sequences
in the region (Church, 1982; Tempelman-Kluit, 1989).
They are interpreted to be remnants of an older
continuous, southern Okanagan depositional basin
(Parrish ef al., 1988). Hora and Church (1986) noted a
variety of zeolite minerals in Tertiary rocks of the
region, suggesting that they originated either from low-
grade metamorphism or from late-stage volcanic
processes.

PROPERTY GEOLOGY

The stratigraphic sequence onr the Vault claims
(Figure B-2-1) includes the Marron Formation at the
base, overlain by the Marama Formation, with the
White Lake Formation at the top. The rocks are gently
folded about northeasterly trending synclinal and
anticlinal axes and offset by northerly and northeasterly
trending faults which form a step-like down-dropped
pattern, Precious metal mineralization is related to an
east-west oriented fracture system confined largely to
‘the lower Marama Formation and crossing the north-
central part of the claim block.

The section of Marron Formation underlying the
property, which has been designated the Kitley Lake
member (Church 1979), consists of purplish brown to
grey, fine-grained plagioclase-porphyritic lavas of
trachyte to trachyandesite composition (Plate B-2-1).
The upper contact of this unit is strongly weathered and
may represent the eroded angular unconformity
described by Church (1973).

[

Plate B-2-1. Marron Formation: Trachytic porphyry flow,
with glomeroporphyritic alkali feldspar phenoerysts. (Photo:
T.G. Schroeter.)

The overlying Marama Formation is the favourable
host unit in which gold-silver mineralization occurs, and
is subdivided into upper and lower sections. At the base
of the lower Marama is a coarse pyroclastic and/or

epiclastic unit, which is mapped elsewhere by Church as
a conglomerate. The section grades upward into a
crudely alternating sequence of coarse and fine-grained
tuffaceous and fragmental rocks (Plate B-2-2}, believed
to reflect repeated explosive events (Groeneweg, 1987,
1988). Much of this section varies from lapilli to ash
tuff, with coarse fragments and massive fine-grained
trachyte porphyry flows intercalated with thin Jaminated
mudstone and sandstone. The flows display abundant,
irregular clay and zeolite(?)-filled amygdules. In some
arcas the tuff is broken into larger subrounded clasts
that are probably the result of epiclastic processes. At
other localitiiz the breccia has a random chaotic
appearance, characteristic of laharic slumping or debris
flow. Church (1979) suggested that some trachytic clasts
in the lower Mardma Formation are derived from the
Marron.

Plate B-2-2, | Lower Marama Formation: Agglomeratic
breccia with subangular and subrounded porphyritic and
amygdaloidal volcanic fragments in a gritty lapilli-ash matrix.
Veinlet is filled with black and white silica and has been offset
by subsequent brecciation. (Photo: T.G. Schroeter.)

The upper Marama is a massive, aphanitic dacite
flow unit that is plagioclase porphyritic, with alkali
feldspar, minor hornblende and biotite. Some outcrops



display flow banding and platy brittle fracture. Sheeted
dacite feeder dykes, averaging about 1 metre in width,
intrude the dacite in the central part of the property.

At the top of the Vault sequence the White Lake
Formation consists of coarse agglomeratic and laharic
rocks interlayered with andesitic and trachytic flows,
conglomerates and carbonaceous mudstones. Church
(1973) defined the unit as being derived entirely from
underlying Eocene rocks, with no pre-Tertiary
components. Groeneweg (1987) suggested that the unit
may have formed as infilling debris, following caldera
collapse. The angularity of most fragmental material in
the unit indicates a relatively close provenance.

ALTERATION

Gossanous silicified zones (Plate B-2-3) were the
first precious metals targets identified on the Vault
property (McClintock, 1982). The prime area of intense
silicification and stockwork veining is an clongate zone
parallel to the east-west baseline (Figure B-2-1). It was
originally traced on surface for 350 metres in the
Discovery area and is coincident with geochemical and
geophysical anomalies, Drill information indicates that
the zone occurs above the Marron/lower Marama
contact and the original zone is on the west side of the
area currently being explored. Recent exploration has
extended the zome of silicification and veining
discontinuously for about 900 metres along strike.

In drill core, the intensity of silicification appears to
increase with the frequency of quartz veining. Within

Plate B-2-3. Lower Marama Formation: Surface samples
from the Discovery area; Left - brecciated, weakly banded
quartz vein material; Right - silicified fragments in volcanic
breccia. Note black and grey massive and banded chalcedonic
silica replacement of fragments. (Photo: T.G. Schroeter.)
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the area of mineralization, silicification is pervasive and
the replacement of wallrock by chalcedonic quartz is
locally evident. Clay alteration is common adjacent to
fault zones and is particularly notable as feldspar
alteration in trachytic flows and breeccias. Minor
muscovite and green micaceous minerals are also
present in altered sections. Hematite, calcite and
chlorite alteration are poorly developed in all units and
are usually confined to fractures, vein margins and
breccia matrix or fragments. Calcite veinlets usually
crosscut silicic alteration and veining,

MINERALIZATION

The main area of interest is in the north-central
part of the property, on the north limb of a northeast-
trending  syncline (Figure B-2-1).  Gold-silver
mineralization is associated with a discontinuous, east-
trending, steeply dipping quartz vein system. Veining is
concentrated primarily in lower Marama rocks, where
the porosity and permeability of the volcanic breccias
and tuffs are highest, although a few minor gold-
bearing veins have been encountered in the Marron and
upper Marama formations. Intense silicification and
weak, very fine grained pyritization accompanies much
of the mineralization,

Near-surface mineralization, where silicification is
less intense, is generally anomalous in precious metals,
but below an estimated economic grade of less than 3
grams per tonne gold. With increased depth,
silicification becomes more intense and the average
grade increases to the 5-10 grams per tonne range, in
places over substantial widths (Figures B-2-2, 3). Gold
and silver are typically not visible to the naked eye, but
are considered likely to occur as native elements, or
possibly as electrum, Silver:gold ratios in the
mineralized zones are highly variable, but average 9.8:1,
based on calculated ratios from 210 reported drili-core
intervals. The ratios tend to be lowest with higher gold
values.

Veins in the main mineralized zone have typical
epithermal textures and mineral assemblages. Finely
banded and bladed chalcedonic quartz, ankeritic
carbonate and minor alkali feldspar (adularia?) are the
main vein components. Veins range in size from fine
irregular anastomosing veinlets a few millimetres thick,
to larger veins about 10 centimetres wide. Some
exceptionally large veins are up to about 30 centimetres
in width, They commonly display multistage growth
textures (Plate B-2-4), such as scalloped, colloform
banding, bladed cockscomb intergrowths and drusy
cavities. Where the vein minerals occur as breccia
matrix, some breccia fragments are rimmed with finely
banded quartz (Plate B-2-5) and occur in a matrix of
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Figure B-2-2, Vault section 760E, looking west, showing stratigraphy and mineralized zone on the north limb of a northeast-trending syncling
{simplified from Groeneweg, 1987, 1988).
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Figure B-2-3. Vault section 775E, looking west, showing detail of diamond-drill intersections.



black, grey and white silica. Some of the most sig-
nificant gold values are associated with complex
multistage veining. In a number of intersections the
veins have been brecciated and subsequently rchealed
by the addition of banded silica (Plate B-2-6): In other
areas, banded quartz clasts are a significant component
of the breccia (Plate B-2-7).
il

ik

Plate B-2-4, Mineralized zone: Banded and brecciated
quartz veins in mudstone, displaying multiple growth layers of
white, grey and black chalcedonic quartz. Breccia fragments are
strongly silicified and some are cut by later fine silicic veinlets,
(Photo: T.G. Schroeter.)

by banded quartz. Most of the matrix is black and grey silica.
(Photo: T.G. Schroeter.)

Plate B-2-5. Mineralized zone: Breecia fragments rimmed

Gdeghe

Plate B-2-6. Mineralized zone: Multistage growth textures
in chalcedonic quartz vein and vein breccia. Barly formed
banded fragments are enclosed in later banded quartz. Fine-
bladed quartz-calcite replacement intergrowths occur near the
dark rims of individual silica layers. (Photo: T.G. Schroeter.)

Plate B-2-7. Mineralized zone: Banded quartz vein
fragments in post-vein breccia (epiclastic ?). (Photo: T.G.
Schroeter.)
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The  sulphide content  associated  with
mineralization is typically low, although some sections
are highly oxidized, with 5 to 10 per cent pyrite which is
very fine grained and may occur as disseminations,
fracture or wvein-breccia fillings and thin veinlets.
Elevated pyrite content does not generally corrclate
with significant gold values, Base metal sulphides, such
as chalcopyrite, galena and sphalerite, do not appear to
be related to precious metal distribution on the Vault
property. The geochemical signatures of copper, lead
and zinc are typically low, with zinc showing the most
variation. Molybdenum is one of the best pathfinder
elements in the mineralized zone. It appears to
correlate well with some high gold and silver values,
however, the relationship is not consistent.

SUMMARY AND DISCUSSION

The geological setting, structure and style of
precious metal mineralization on the Vault property
show characteristics similar to many epithermal hot-
spring-type gold-silver deposits in the western United
States and elsewhere (Buchanan, 1981; Henley, 1985).
The currently known mineral assemblage tentatively
places the deposit in the "adularia-sericite” class, as
outlined by Hayba er af. (1985).

Mineralization is associated with intense, generally
widespread silicification and weak to moderate clay
alteration. At surface, precious metals are
geochemically anomalous, but sub-economic, whereas,
below 300 metres depth, average values are within the
economic range for gold.

On a regional scale and vein scale, mineralization is
structurally controlled by major northeast and east-
trending faults and related parallel fracture systems. It
is, in part, lithologically controlled, confined primarily
to tuffaceous, agglomeratic and brecciated rocks of the
lower Marama Formation. This unit is overlain by
dacite flows of the upper Marama Formation and
underlain by trachytic rocks of the Marron Formation.
Both units are less permeable than the lower Marama
Formation.

This  apparent  stratigraphic  control  of
mineralization may also be due, in part, to the vertical
zonation of pressure and temperature and geochemical
conditions that existed during the deposition of precious
metals. Vertical variations in mineralization are
characteristic of epithermal deposits (Buchanan 1981).
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NELSON 82F

GREAT WESTERN GROUP

(Fig. B1, No. 03)

By Trygve Hoy and Kathryn P.E. Andrew

Long. 117°19/ 00" 82F/6W
NELSON MINING DIVISION, Approximately 6 kilometres south of Nelson near the
confluence of the west and main forks of Giveout Creek. '

GOLD EAGLE, GOLD EAGLE 1 FR., GOLD EAGLE 2-4, GOLD EAGLE 5 FR,,
STAR, FR,, ST 3, ST 6 FR,, MOR 2, BIRDSEYE, PRINCETON FR., INVERNESS,
LADY ABERDEEN, MINTO FR., HADDO FR., AG, AG 1-6, WHISKERS 1.5,
BRIAN, BRIAN 3, STARLIGHT, NORTH STAR, WHITE WITCH, BLACK WITCH,
GOLD BELL, THISTLE, HORSESHOE, RED FR., TREGARDEN FR., IRENE,
GREAT EASTERN, HILLTOP FR., HILLSIDE, GREAT WESTERN,

The property is reached from Nelson by paved Ymir-Salmo Highway 6 (6.2 km south),
Giveout Creek gravel road (3.5 km northwest) and four-wheel-drive Silver King Mine

LECTUS DEVELOPMENTS LTD. (1987 and 1988).

THE GREAT WESTERN GROUP, ELISE FORMATION
ROSSLAND GROUP

LocaTioN: Lat. 49°26°25"
CLams:
ACCESS:

gravel road (2 km southwest).
OPERATOR:
COMMODITIES: Gold, copper.
INTRODUCTION

Mineralization on the Great Western Group
includes a number of gold-copper zones within highly
foliated and sheared mafic volcanic rocks of the Lower
Jurassic Elise Formation. These zones are exposed in a
number of trenches on the eastern slopes of Giveout
Creek.

REGIONAL STRATIGRAPHY

The Great Western Group property is underlain by
basic to intermediate volcanic rocks of the upper Elise
Formation, the central volcanic package of the Lower
Jurassic Rossland Group. The Elise Formation is
underlain by metasedimentary rocks of the Archibald
Formation or correlative Ymir Group, and overlain by
generally coarser clastic rocks of the Hall Formation
(Mulligan, 1952; Little, 1960; 1982). The rocks are
intruded by the middle to late Jurassic Nelson batholith
and many small coeval stocks, by mid-Eocene Coryell
syenites and by Tertiary rhyolite and lamprophyre
dykes.,

The Elise Formation is characterized by a series of
interfingering lenses of massive to brecciated flows,
tuffs, subvolcanic porphyries and minor epiclastic
deposits. These lenses pinch out laterally and vertically
causing facies changes on both outcrop and regional
scales. Despite such lithologic variations, the eastern
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facies of the Elise Formation in the Nelson area is
broadly subdivided into a lower and an upper member
(Andrew and Hay, 1988). The lower Elise is up to a
kilometre thick and comprises dominantly mafic flow
breccias and flows. It is overlain by the upper Elise,
comprising dominantly basic to intermediate volcanic
and volcaniclastic rocks with an aggregate thickness of
nearly 2.5 kilometres.

REGIONAL SETTING

The structure of the Nelson map area is dominated
by northerly trending tight folds and associated shears.
The Hall Creek syncline, a south-plunging, west-dipping
overturned fold, is the most prominent fold in the area
(Figure B-3-1, Andrew and Hoy, this volume). A
pronounced cleavage tn clastic rocks and a penetrative
foliation in voleanic rocks is parallel to the axial plane
of the syncline. Northwest of the closure of the Hall
Formation, the core of the syncline forms a zone of
intense shearing more than a kilometre in width. This
shear zone is informally referred to as the Silver King
shear.

The Great Western Group lies on the eastern
margin of Silver King shear zone. Rocks are locally
intensely sheared and therefore it is often difficult to
distinguish original rock types. Much of the upper Elise
section is not recognised in this area, perhaps removed
by the shearing.
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Figure B-3-1. Geology of the Giveout Creek Area (from
Andrew and Hoy, 1988; Hoy and Andrew, 198%a).
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PROPERTY GEOLOGY

Augite porphyry flows, mafic fine tuff, intermediate
lithic tuff, and felsic intrusive lenses or crystal flows or
siils of the upper Elise Formation underlic the
southwestern part of the Great Western claims (Figure
B-3-1). The mafic units comprise most of the succession

B16

s =%, b

felsic S
intrusive” unit ™

Figure B-3-2. Geology in the vicinity of mineralized zones,
Great Western Group.

in the area; mtermediate to felsic units occur only as
minor lenses. The succession is interpreted to be
inverted as it occurs on the west limb of the overturned
Hall Creek syncline. Supportive evidence for a
dominantly overturned succession includes possible
inverted graded beds in drill core (P.B. Read, personal
communication, 1989) and rare bedding-cleavage
intersections recognized in thin limestone layers.

The volcanic succession is intruded by the Silver
King porphyry along the northeastern edge of the
property (Figure B-3-1). The porphyry predates the
intense regional deformation; it is deformed and
metamorphosed, with the most intense shearing
concentrated along its margins. Foliation throughout
the arca generally trends northwest, dips steeply to the
southwest and is axial planer o the Hall Creek syncline.

The mafic voleanic rocks are predominantly green
phyllites and schists. Lapilli tuff units, comprising
stretched mafic clasts in a schistose matrix, are
observed locally. Foliated and sheared matfic flows and
flow breccias occur in the footwall of the most northerly
mineralized zone (Figure B-3-2). Elsewhere, foliated



green phyllite without recognizable clasts is interpreted
to be derived from mafic fine tuff. Within these mafic
volcanic rocks arc a number of zopes of intense
carbonate-sericite-quartz ~ alteration  that  are
conformable to foliation and contain the gold-copper
mineralization. A number of these zones are cored by
felsic (syenite 7) lenses.

One of these lenses, now largely altered to a
carbonate-sericite-quartz assemblage, is exposed in the
most northerly mineralized zone (Figure B-3-2). It is 50
to 100 centimetres thick and at least 200 metres in
length. It contains apparently broken quartz grains 2 to
3 millimetres across, highly altered plagioclase
phenocrysts and minor secondary biotite crystals in a
fine-grained, sheared and foliated carbonate-sericite
matrix. Petrographic examination indicates that the
quartz grains are actually clusters of recrystallized(?)
quartz crystals that are neither broken nor embayed. Tt
is probable that they are granulated or recrystallized
quartz phenocrysts, but alternatively they may be
remnants of early quartz stringers that are broken and
rounded by shearing. Feldspar phenocrysts have been
variably altered to white mica and carbonate and show
vague ‘ghost’ outlines with possible zoning as well as
randomly oriented twinning, suggesting that they are
altered plagioclase grains. Small remnant patches of
highly altered, granular, twinned plagioclase grains
suggest that the protolith to the felsic lens may be a
high-level felsic intrusion rather than a tuff or flow.

Accessory minerals in the felsic lenses include
biotite, apatite and tourmaline. Fine-grained euhedral
pyrite is concentrated mainly as siringers parallel to the

foliation. Minor tourmaline occurs as tiny crystal
sheaves that are aligned in the foliation plane. In the
Black Witch zone, located several hundred metres
northwest of the most northerly zone illustrated in
Figure B-3-2, black tourmaline, with a distinctive blue
pleochroism, comprises up to 50 per cent of the schist.

MINERALIZATION AND ALTERATION

Three  principal zomes  of  gold-copper
mineralization occur in the immediate area. These are
the Giveout Creek North and South zones, discovered
in the fall of 1987 (Figure B-3-2), and the Black Witch
zone located to the north. Although they are widely
separated, the nature of the mineralization in each zone
is similar, and a number are associated with the felsic
intrusions (or volcanics).

Gold-copper mineralization occurs in zones of
intense carbonate-sericite-quartz alteration in both the
mafic units and in the associated felsic units. These
alteration zones are 5 to 10 metres in width and several
hundred metres in length. They contain 2 to 10 per cent
sulphides, dominantly pyrite with minor chalcopyrite,
The sulphides occur mainly as stringers parallel to the
schistosity but are also pervasively distributed. The
sulphide-bearing rocks are deformed together with the
host rocks, indicating mineralization predates
deformation. Some mineralization, however, is also
concentrated in late, post-tectonic, crosscutting quartz
velns,

The best intersection in drill core at the Great
Western Group is 7 metres containing 9.7 grams per

TABLE B-3-1. ANALYSES OF SELECTED SAMPLES

Lab Sample Sample1 Au Ag Pb Zn Co Ni As
No. No. Type (ppb) {(ppm) (ppm) (ppm) {ppm) (ppm} (ppm) (ppm)
36467 R78-2 chip 63 <0.3 22 3 13 16 4 <1
36468 R78-1 chip 23 <0.3 29 3 63 29 15 5
36469  R78-19 chip 197 <0.3 24 3 21 20 15 10
36470 R7s-21 ¢hip 223 2 480 10 40 19 17 3
36471 R78-23 chip 464 2 214 8 36 40 22 G
36472 R78-23e chip 831 1 83 6 30 28 18 S
36473 R78-24 chip 208 <0.3 14 3 38 28 23 4
36500 R78-11 chip 25 <0.3 108 8 112 36 29 27
36506 R78-1 grab &0 0.7 81 3 96 42 120 4
36507 R78-3 grab 20 03 66 3 93 33 55 5
36508 R78-5 grab 168 03 18 3 67 26 41 14
36508  R78-13 grab 78 0.7 25 6 g4 38 60 8
- 36510 R78-16 grab 82 0.8 211 6 68 26 22 5

TChip samples are taken over 1 metre
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tonne gold; the highest reported assay was 58 grams per
tonne gold over 0.9 metre {George Cross Newsletter,
November 17, 1987). Analyses of randomly selected
chip and grab samples from the Great Western Group
are shown in Table B-3-1. Gold content does not
appear to correlate positively with other metals (Table
B-3-2) suggesting that the sulphides are not necessarily
good pathfinders for gold. Copper, silver and lead show
a strong positive correlation as do cobalt, zinc and
nickel.

SUMMARY AND DISCUSSION

Mineralization on the Great Western Group is
kosted by mafic volcanic rocks and possible subvolcanic
intrusions of the Lower Jurassic Elise Formation.
Intense sericite-carbonate-quartz alteration accom-
panies mineralization; it appears to be spatially
associated with the felsic intrusions. These mineralized
zones are now clongate in the plane of regional
foliation.

The age and origin of gold-copper mineralization
and associated alteration are not known. Mineralization
is pre-tectonic (or possibly early syntectonic) as it is
affected by the intense foliation and shearing in a
similar manner to adjacent unmineralized rocks. This
suggests that it has a syngenetic, or perhaps early
replacement origin. However, the close spatial
association of mineralization with felsic lenses, exposed
in at least two of the mineralized zones and assumed to
be part of the Elise volcanic succession, argues strongly
for a syngenetic origin.

We refer to this deposit, and other somewhat
similar deposits in the Nelson area (Hdy and Andrew,
1989b) as "conformable gold deposits”. They appear to
be associated with synvolcanic intrusions, are aligned
with the prominent foliation or layering, have
conspicuous alteration envelopes and are sheared and
foliated together with their host rocks. They may be

porphyry gold deposits, with mineralization associated
with small, high-level synvolcanic intrusions. Their
conformable nature may be due entirely to overprinting
by intense foliation and shearing,

WORK DONE

Several small tunnels and pits are present on the
property, dating back to the early 1900s. Systematic
exploration of the area began in 1979 when Asarco
Exploration Company of Canada Ltd. registered the
Aberdeen group of claims. ¥t undertook soil sampling,
geophysics and diamond drilling in nine holes in the
period 1979-1982. In 1985, Lindex Explorations Ltd.
entered into option agreements with Asarco covering
the Aberdeen claim group and with R.J. Bourdon
covering the Great Western claim group (Salazar,
1985). Lectus Developments Ltd. began resampling,
relocating, surveying, and trenching on the claims in
1986 and drilled 21 holes in 1987 (George Cross
Newsletter, January 14, 1988).
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SHAFT
(Fig. B1, No. 04)

LoOCATION:

CLAIMS:

ACCESS;

By Kathryn P.E. Andrew and Trygve Hoy

Lat. 49°26" 10" Long. 117°16" 40" 82F /6W
NELSON MINING DIVISION. About 7 kilometres south of Nelson. The
area being explored lies on the northeasterly flank of Toad Mountain
bounded to the south by Gold Creek and east by Cottonwood Creek.
SHAFT FR., COT, COT FR., ROADSIDE FR.,, MAS FR,, EE FR,, FLAT
FR., AU 2, AU 4, STAR OF THE WEST, TAR OF THE EAST, MAGPIE,
ELDORADO, PACTOLUS FR., EER FR., MIDNITE FR.

From Nelson by paved Ymir-Salmo Highway 6 (6.2 km south), Giveout
Creek gravel road (1.6 km north) and four-wheel-drive Gold Creek Gravel

road (4.6 km west and south).

OWNERS:
QOPERATOR:

COMMODITIES: Gold, copper.

0. Janout, Q. Janout Sr., B. Bourden, C. Pittman.
SOUTH PACIFIC GOLD CORPORATION (1988 only).

THE SHAFT SHOWING, ELISE FORMATION,
ROSSLAND GROUP

INTRODUCTION

The Shaft property is a new mineral occurrence in
the Nelson map area. Gold, copper and magnetite
mineralization and  associated  chlorite-epidote-
carbonate alteration occur in highly foliated upper Elise
Formation volcanic and intrusive rocks on the eastern
limb of the Hall Creck syncline. Mineralization appears
spatially associated with early mafic intrusive rocks and
is conformable with regional foliation (Hdy and
Andrew, 1989b).

REGIONAL SETTING

The property lies on the eastern limb of the Hall
Creek syncline, a tight south-plunging fold associated
with intense shearing that dominates the structure of
the Nelson area (Little, 1982, Hoy and Andrew, 1939b).
The syncline is cored by voleanic and sedimentary rocks
of the lower Jurassic Rossland Group and rimmed to
the cast by upper Triassic to lower Jurassic sedimentary
rocks of the Ymir Group (Figure B-4-1). The middle
Jurassic Nelson batholith and numerous other smail
granodiorite stocks of probable similar age intrude the
stratigraphic succession in the Nelson area, Mid-
Eocene Coryell syenites and a variety of Tertiary dykes
intrude the Jurassic package.

The Hall Creck syncline is the most prominent fold
in the Nelson map area. A pronounced cleavage in
clastic rocks and a penetrative foliation in volcanic
rocks parallel the axial plane of the syncline. To the
north, at a deeper structural level, the core of the syn-
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cline forms a zone of intense shearing more than a
kilometre in width, informally referred to as the Silver
King shear; further north, it is cut by the Nelson
batholith. Other early structures such as the Mount
Elise shear to the east predate the Middle Jurassic in-
trusions (Figure B-4-1). Many mineral deposits are
structurally controlled by these early faults or shcar
zones (I6y and Andrew, 1989b).

REGIONAL STRATIGRAPHY

The Rossland Group is subdivided into dominantly
fine-grained clastic rocks of the Archibald Formation,
volcanic rocks of the Elise Formation and clastic rocks
of the Hall Formation (Mulligan, 1952, Little, 1960,
Tipper, 1984). These rocks are Early Jurassic in age,
bracketed by Sinemurian fossils in the Archibald
(Frebold and Tipper, 1970; Tipper, 1984) and Pliens-
bachian and Toarcian fossils in the Hall (Frebold and
Little, 1962, Tipper, 1984). The Ymir Group underlies
the Elise Formation in the Nelson area. Based on
lithologic similarity and superposition, the upper part of
the Ymir Group is correlated with the Archibald
Formation, and its lower part with the Late Triassic
Slocan Group exposed on the north side of the Nelson
batholith (Little, 1960).

The Elise Formation is exposed in the east and
west limbs of the Hall Creek syncline. It exhibits
marked facies changes throughout the district. The
eastern facies, in the vicinity of the Shaft deposit, is
broadly subdivided into a lower and an upper member
(Hdy and Andrew, 1988). The lower Elise comprises a
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Figure B-4-3. Geological map of the Gold Creek - Cottonwood Creek area south of Nelson.
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succession of dominantly mafic flow breccias and flows
up to a kilometre thick, overlain by an upper section of
dominantly intermediate voleanic and wvolcaniclastic
rocks nearly 2.5 kilometres thick (Figure B-4-2). The
upper Elise is intruded by a number of plagioclase
porphyries including the Silver King porphyry. These
are intensely deformed and are locally incorporated as
fragments in Elise epiclastic rocks. Further west, in the
Copper Mountain area, the entire formation is
characterized by mafic to intermediate pyroclastic
deposits.

Hall Formation

subvoleanic intrusion
[
i

crystal & ash tuff
{ lapilli {blocky) tuff
[ 77 crystat & ash tutt
L @ flows, flow breccia

-«

ic” o piclastic

andesitic
pyroclastic

mafic
i

Upper Elise Formation

Jeg T
Jez | volcanic eycle

Jeg
SO T AN Jege
Je,

- T 1000
L

= - 800
é 2+ 800
LE Jeq., _g

g £ 400
I.I: - 200
2

3 -0

—

|

<
2

Group

Hoy and Andrew (1988)

Figure B-4.2. Composite volcanic succession, eastern Elise
Formation (from Hoy and Andrew, 1988).

PROPERTY GEOLOGY

Much of the Shaft property is underlain by augite
porphyry flows and lapilli, crystal and fine tuffs of the
upper Elise Formation (Andrew and Hoy, 1988). These
basic to intermediate volcanic rocks are intruded by an
elongate, fine to medium-grained mafic intrusive
complex, often locally brecciated (Figure B-4-3), The
complex is tabular, up to 50 metres in width and 5

B24

kilometres in strike length. Although it appears to be a
sill, it is possible that it crosscuts the host rocks prior to
deformation and was subsequently transposed into
parallelism. The igneous rocks at the Shaft prospect
appear as schistose green rocks, whose colour s due to
abundance of chlorite and epidote. Distinction between
crystal tuffs and mafic sills is difficult in hand sample
because of the intense alteration. These rocks have also
been extensively sheared, with foliation striking
dominantly northwest and dipping steeply southwest.
Silver King plagioclase porphyry occurs along the
western edge of the ¢laim group. Both the Silver King
intrusion and the mafic intrinsive complex predate the
intense regional deformation as well as intrusion of the
middle Jurassic Nelson batholith (Hdy and Andrew,
1989b).

Based on preliminary petrographic examination,
the mafic complex is a fine to medium-grained, often
porphyritic intrusion that ranges in composition from
quartz diorite to monzodiorite and perhaps minor
diorite. It comprises an intergrowth of 30 to 45 per cent
anhedral to subhedral calcic plagioclase (An 55.¢0), 3
to 10 per cent orthoclase, rare microcline and 2 to 3 per
cent quartz. The feldspars appear partially strained and
have been variably altered to sericite (10 to 25 per
cent), which occurs as felted clumps. Biotite (10 to 25
per cent) is widely distributed and occurs as sheaves of
tabular crystals that have grown parallel to the
schistosity, some masses retain a prismatic shape,
perhaps pseudomorphic after hornblende(?) or
augite(?). Small amounts of epidote (less than 10 per
cent), commonly associated with magunetite, occur as
small disseminated granules. Chlorite (less than 5 per
cent) is often intergrown with the biotite. Carbonate,
mainly calcite, occurs as irregular veinlets and pockets
often intergrown with quartz, and locally intergrown
with the biotite and feldspar. Apatite, sphene, hematite
and malachite are present in trace amounts. Fine-
grained, euhedral to subhedral chalcopyrite, pyrite and
magnetite grains occur disseminated throughout the
rock.

MINERALIZATION AND ALTERATION

Two principal copper-gold showings were identified
on the Shaft claims in the fall of 1987; these are the
Shaft and Cat (Figures B-4-4 and 5). Although they are
separated by over 500 metres, the character of the
mineralization is similar and both are associated with
the monzodiorite complex.

Gold and copper mineralization occurs mainly in
the monzodiorite complex but also in upper Elise tuffs
and in the margins of the Silver King porphyry. The
complex generally contains up to 1 per cent magnetite
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MIDDLE JURASSIC

LEGEND

Jn | NELSON intrusicns: Jn1, granodiorite, quartz monzonite;
—__}Jn2, diorite porphyry; Jn3, breccia

LOWER OR MIDDLE JURASSIC (?)
intrusive units

¢
[J di { fine to coarse, granular diorite

LOWER JURASSIC
ROSSLAND GROUP

I:J

sk | SILVER KING intrusicns: plagioclase porphyry; locally
intensely sheared

e | ELISE FORMATION: mafic to intermediate fiows, tuffs,
epiclastic deposits and subvolcanic intrusions

upper ELISE FORMATION
epiciastic units

Jeq 1 tffaceous conglomerate: Jet1c, predominantly
intermediate to felsic volcanic and intrusive
clasts; Je11b, mixed mafic to felsic clasts:
Je11a, predominantly mafic voleanic clasts

tuffaceous siltstone, sandstone: Je10a,
argillaceous siltstone

pyroclastic units
Jes andesite tuff, minor basaltic tuff: Jesl, lapili

tuff with plagioclase + /- augite-bearing volcanic
clasts; JeBx, plagioclase + /- augite crystal tuff

Je 7| basaltic tuff: Je7f, mafic, fine tuft

augite + /- plagioclase basalt flows, flow breccias

lower ELISE FORMATION
augite + /- plagioclase basalt flows, flow
breccias, subvelcanic intrusions
Figure B-4-4. Geology in the vicinity of the Cat showing,
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' LEGEND

LOWER OR MIDDLE JURASSIC (?)
intrusive units

SILVER KING intrusions: plagicclase porphyry; locally
intensely sheared

mmonzodiorite: Jdit, tine; Jdic, coarse
LOWER JURASSIC
ROSSLAND GROUP

upper ELISE FORMATION
pyroclastic units

basalic tuff: Je7f, mafic, fine tuff

augite + /- plagioclase basalt flows, flow breccias

Figure B4-5. Geology in the vicinity of the Shaft showing.

andesite tuff, minor basaltic tuff: Jedl, lapiti
tulf with plagioclase + /- augite-bearing volcanic
clasts; JeBx, plagiociase + /- augite crystal tuff

and a high proportion of sulphides, including up to 15
per cent pyrite, 3 per cent chalcopyrite and rare
pyrrhotite. Chalcopyrite oceurs mainly as small discrete
patches and in thin layers, whereas pyrite and magnetite
are disseminated throughout most of the complex,
Sulphides occur both within breccia fragments and in
the matrix. Malachite forms on weathered fracture
surfaces adjacent to chalcopyrite.

The monzodiorite and Elise tuffs are both variably
altered to a chlorite-epidote-carbonate-sericite assem-
blage. Although the assemblage resembles that typically
found in greenschist facies regional metamorphism
elsewhere in the Nelson area, the intensity and extent of
alteration at the Shaft showing is far more severe. This
suggests that the alteration may be due in part to
overprinting of a propylitic assemblage of chlorite-



epidote-carbonate with a later assemblage of sericitic-
carbonate-quartz,

Surface grab samples at the Shaft zone assayed an
average of 6.2 grams per tonne gold and 1 per cent
copper (Jenks, 1988). The best intersection in drill core
is 5.4 metres containing 6.9 grams per tonne gold and 1
per cent copper. Gold content appears to correlate
positively with copper values, as suggested by Jenks and
also with cobalt values, as indicated in the data pre-
sented in Tables B-4-1 and 2. High gold and copper
values also correspond with the zone of intense
chlorite-sericite-carbonate alteration. Lead, zinc and
arsenic show a strong positive correlation (Table B-4-2)
although concentrations are noticeably low (Table B-4-
1). Silver was not included in the correlation matrix
because many analyses were below the detection limit

(0.3 ppm),

DISCUSSION

Mineralization on the Shaft property is hosted by
lower Jurassic Elise Formation tuffs and possibly
synvolcanic mafic to intermediate intrusions. Intense
propylitic alteration appears to be spatially associated
with the mafic intrusions and the gold-copper-
magnetite mineralization. Regional metamorphism to
greenschist grade, and intense shearing have over-
printed the host rocks and mineralization.

In summary, detailed mapping on and around the
Shaft property indicates both structural and
stratigraphic controls on mineralization. The close
spatial association between gold-copper mineralization
and intense chlorite-epidote-carbonate alteration of the
monzodiorite complex indicates that hydrothermal flu-
ids may have been deuteric or late magmatic in origin;

TABLE B-4-1. ANALYSES OF SELECTED SAMPLES

Lab Sample! Sample?2 Au Ag Cu Pb Zn Co Ni As
No. No. Type ppb  ppm ppm  ppm  ppm  ppm ppm  Ppm
36475  R79-1 chip 160 <03 820 5 g5 22 4 8
36476  R79-2 chip 32 <03 760 8 107 44 86 12
36477 R79-3 chip <20 <03 320 g g5 24 4 10
36478 R79-4 chip 203 <0.3 146 1 108 22 4 8
36479  R79-10 chip 564 <03 480 5 125 32 1 8
36480 R79-15 chip 191 1 720 10 340 26 4 23
36481  R79-17 chip 552 1 405 10 119 26 4 53
36482  R79-18 chip <20 <03 1 9 123 22 4 6
36483  R79-21 chip <20 <03 104 11 105 24 4 g
36484  R8O-1A chip 864 2 0.70% 13 101 34 6 12
36485 R80-1B chip 1980 1 0.47% 10 81 33 4 9
36486  R80-4 chip 32 0.3 165 6 152 26 7 7
36487 R805 chip 300 07 0.27% b 128 27 8 8
36488  RBO-6 chip 2420 1 0.64% 13 92 23 4 7
36489 R8O chip 1200 1 0.51% 15 102 36 80 11
36490  R80-17 chip 200 <03 0.18% 12 68 30 12 20
36491  R80-21 chip 446 6 0.32% 49 710 34 8 &1
36492  R80-24 chip 187 03 610 15 80 25 19 11
36493 RB0-26 chip 133 1 0.10% 14 65 21 5 27
36511  R79-4A grab 54 03 173 6 112 25 4 10
36512 R79-90 grab 50 0.3 186 7 114 24 4 9
36513 R79-12V  grab 2030 23 0.84% 3 22 82 4 2
36514 R78-12 grab 82 0.5 610 6 139 37 10 8
36515 R79-13 grab 1860 2 0.63% 7 137 36 4 13
36516 R79-14 grab 185 1 640 7 246 26 4 22
36517  R79-16 grab 526 7 0.40% g 219 24 4 35
36518 R79-17 grab 340 1 630 10 115 23 4 44

1Samples R79 are from the Cat showing; R80 are from the Shaft showing

2Chip samples are taken over 1 metre -
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TABLE B-4-2. CORRELATION COEFFICIENTS FOR
ELEMENTS FROM THE DATA LISTED IN
TABLE B-3-1 (N=27).

Element Au  Cuf pb 2zl col NI As!

Au 0.867 00 0149 0476 O  -0.135
Cu 0113 0 0591 © 0
Pb 0792 0© ] 0.610

Zn 0 0.628

Co 023 -0.187
Ni 0,111
As

T Coefficients in bold type = 99 per cent significance
10.01, 27) = 0.470, 1{0.05, 27) = 0.367

however, there also appears to be a strong structural
control as the monzodiorite and showings are aligned in
a zone of intense shearing, parallel to the regional
foliation. Perhaps this intense shearing has remobilized
and concentrated copper and gold. We refer to this
deposit, and other somewhat similar deposits in the
Nelson area as "conformable gold deposits” (Hoy and
Andrew, 1989b). They appear to be associated with syn-
volcanic intrusions, are aligned with the prominent
foliation or layering and are sheared and foliated
together with their host rocks.

The monzodiorite complex extends for over S5
kilometres south-southeasterly from the Shaft claims to
the area of the Kena occurrence (Hoy and Andrew,
1989a}). Similar pre-Nelson mafic intrusions occur
northwest of Morning Mountain in the vicinity of Sandy
Creek, south of Stewart Creek and near Midday Peak.
The potential for other similar but unrecognised
intrusions associated with extensive shear zones makes
this type of deposit an exciting new discovery in the
Nelson area.

WORK DONE

A turn-of-the-century prospector’s pit was located
by Otto Janout in July 1987; he subsequently staked the
Shaft claims in partnership with Okatar Janout, Robert
Bourden and Charles Pittman. In the fall of 1987 an
option was granted to South Pacific Gold Corporation
which undertook geological mapping, trenching,
magnetic and induced polarization surveys (Seywerd,
1988), soil and rock geochemisiry and 760 meires of
diamond drilling in six holes (Jenks, personal
communication).
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FERNIE 82G

HOWE, HOWELL

(Fig. B1, No. 05)

By Andrew Skupinski and Andrew Legun

. 82G/2
FORT STEELE MINING DIVISION. MacDonald Range, in the vicinity of Howell and

Access to the claims is by logging roads leaving Highway 3 near Morrissey, 13 kilometres
south of Fernie, for a distance of about 60 kilometres following Morrissey, Lodgepole
and Harvey creeks and into the valleys of Howell Creek and Twentynine Mile Creek. An

extensive network of logging roads provides vehicle access to most of the property.

LOCATION: Lat. 49°07’ Long. 114°10’

Twentynine Mile crecks, 30 kilometres southeast of Fernie.
Crams: HOWE, HOWELL.
ACCESS:
OWNER/OPERATOR: PLACER DOME INC., COMINCO LTD.
CoMMODITY: Gold.

GEOLOGY OF ALKALIC ROCKS AT TWENTYNINE MILE CREEK,
FLATHEAD RIVER AREA, SOUTHEASTERN BRITISH COLUMBIA

EXPLORATION HISTORY

The Howell Creek trachyte-syenite complex was
first mapped by the Geological Survey of Canada
(Price, 1961). The complex outcrops in two prominent
ridges on the property of which only the eastern ridge is
shown in Figure B-5-1. The first mineral claims in the
area were staked by N.C. Lenard in 1969, Over the next
several years geologic and geochemical work evaluated
the potential for copper, molybdenum, lead and zinc
mineralization, mostly on the west ridge. The ground
was held by Canartic Resources Ltd. of Calgary and
subsequently by Cominco Ltd. (1972). Twelve test pits
were eventually dug on a lead anomaly in soils but they
disclosed no sulphides other than pyrite. A VLF-EM
survey completed in 1972 failed to locate any
conductors. However, anomalous silver values were
noted in soils and further work was recommended
(Lenard, 1972).

The property was restaked by Cominco for gold in
1983, on the basis of heavy mineral sampling results.
Soil and rock geochemistry, and mapping followed in
1984. Some gold-silver anomalies were outlined on the
eastern ridge. It was recognized that the eastern ridge
contained much less intrusive material than had been
mapped by Price; logging and fires in the intervening
years had greatly improved exposures. Qutcrops of
disseminated pyrite, fluorite and galena mineralization
in trachytes were noted on the lower north and south
slopes of the western ridge (Noakes, 1984; Termuende,
1987).

In 1986 M.J. Casselman suggested that the
intrusions cut the Cretaceous Alberta Group and

perhaps were Tertiary in age. Chemical studies
indicated the presence of potassic alteration. Quartz
veins were sampled and found to be barren.

In 1987 interest shifted further to the east, to the
area of the eastern ridge underlain by Paleozoic
carbonates. Both Cominco Lid. and Placer Dome Inc.
conducted detailed grid mapping and geochemical
surveys. Work by Fox Geological Consultants Ltd, since
1987 has been directed toward the potential for bulk
mineable pold. The model for their work is the
Zortman-Landusky mine in Montana (open pit, heap
leach of ore averaging 0.7 to 1.4 grams per tonne gold).

REGIONAL GEOLOGY

The property lies on the southwest boundary of the
Howell Creck inlier in the southern Rocky Mountains,
a tectonic window that has been subsequently modified
by Tertiary normal faunlting. The window consists of a
folded sequence of Upper Cretaceous rocks surrounded
by and in fault contact with Paleozoic and Precambrian
rocks. The window is bounded on the northeast by the
Harvey Creck normal fault and on the southwest by a
major fault informally named the "southwestern thrust”,
The hangingwall of this thrust is occupied by Paleozoic
and Proterozoic sediments cut by the alkalic intrusive
rocks which are the subject of this study.

The southeast border of the tectonic window is
marked by an enigmatic fauit which places Upper
Cretaceous shales on top of Paleozoic carbonate rocks,
The juxtaposition suggests a normal fault but Price
(1965) presents arguments that the fault is a steeply
dipping thrust. The continuation of this fault at
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Figure B-5-1. Geology of the Howell Creck trachyte-syenite complex.
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Twentynine Mile Creek has been the subject of much
controversy.

The strike and dip of beds on either side of
Twentynine Mile Creek is discordant, indicating a
plunging anticline or a fault along the trend of the
creck.

PROPERTY GEOLOGY

The area of economic interest is on the ridge
forming the divide between Twentynine Mile Creek and
Harvey Creek. The ridge is divided into east and west
halves by a saddle, The trace of the southwestern thrust
on these ridges suggests the fault is folded on the east
ridge. Strike dip, and drillhole data on the eastern ridge
suggest a curved surface that dips steeply south on the
north slope. Alternatively, more than one fault surface
may be present.

EasT RIDGE

The hangingwall rocks on the east ridge consist of
an east to northeast-dipping section ranging from the
Proterozoic Kintla Formation to the Devonian
Fairholme Formation. The boundary between
Proterozoic clastic sediments and Paleozoic carbonates
is marked by gritty quartzites of the Cambrian Flathead
Formation (Figure B-5-1). These gritty quartzites seem
discontinuous along strike.

The cast ridge sequence is cut by fine-grained and
porphyritic intrusions with variable geometry, including
sills, laccoliths, wedge-shaped masses, dykes and
breccias. A thick but discontinuous sill appears to lie at
the base of the Paleozoic carbonates. Intrusive rock
types include cream-colored alkali trachyte, greenish
aegirine phonolite (tinguaite) and minor dacite and
altered diabase. These intrusives are cut by
quartzisanidinetaegirine wveins and  pegmatitic
impregnations.

Extensive areas of brecciation are associated with
the intrusive rocks. The breccias are highly variable,
ranging from strongly fractured country rock (crackle
breccia), to angular displaced blocks, to heterolithic
breccias with rounded fragments (including those of the
intrusive itself). In the latter the matrix consists of
limonite-stained comminuted country rock with crystal
fragments, In areas of carbonate wallrock the matrix is
very calcareous and limonitic. Heterolithic breccias
tend to be elongate along strike and in one case
confined between sills.

In one locality on the east ridge crustiform
aragonite lines open cavities in a limestone breccia,
This probably represents the last mineralizing event in
the area.

WEST RinGe

The west ridge is less well exposed. The proportion
of intrusive rocks is much higher than on the east ridge.
Intrusive rocks form dense stockworks of dykes, sills
and one or more plug-like masses. The strike and dip of
sporadic Proterozoic exposures is uniform, suggesting
they are not detached or rotated. Small-scale quartz
veining is more prevalent than on the east ridge. '

EnigMaTIC EXPOSURES

Pebbles of alkalic instrusive rocks are found in
lithologics within and adjacent to fault zones. In one
exposure at the southwestern thrust (UTM 5454650N,
667550E) pebbles of trachyte are found in chaotic
mixtures of Alberta Formation shale, carbonaceous
sandstone and Kintla Formation siltstone. In a second
exposure (UTM 5455100, 669900E) cemented pebbles
of trachyte within a reddish sheared matrix are exposed
at the faulted contact between Alberta Group shales
and Paleozoic carbonates. A tectonic origin s
attributed to the pebbles in these exposures. In a third
exposure, pebbles of intrusives occur in steeply dipping
pebbly sandstones (Alberta Group?) immediately
adjacent to a faulted contact with alkalic intrusives
(UTM 5456100N, 666130E). A waterlain sedimentary
origin secems more likely for these pebbles and this
further suggests a period in which the instrusives were
unroofed and eroded prior to faulting.

PETROGRAPHY AND
ROCK DESCRIPTIONS

The following descriptions are based on
examination of about a third of the number of thin
sections recently made available.

ALKALI TRACHYTES

Alkali trachytes represent the greater part of the
intrusive material. Hand specimens are distinctively
leucocratic, and holocrystalline with a microcrystalline
matrix. The color is white or vellowish becoming
reddish with increasing amounts of iron-oxide in the
matrix.

As seen in thin section, the texture is always
porphyritic. Phenocrysts arc usually ecuhedral or
subhedral sanidine or anorthoclase ranging from 0.5 to
20 millimetres in length. In some locations on the
western ridge phenocrysts consist mainly of albite.
Fluidal textures are common and result from
subparallelism of feldspar plates and laths. Protoclastic
texture (flow after partial consolidation with resulting

B3i



granulation of crystalstground mass) is apparent in
several thin sections.

The matrix is commonly microcrystalline and
trachytic with frequent minute cavities. Saniding is its
main constituent. Randomly distributed in the matrix
ar¢ hydrothermal fillings of fluorite, barite, adularia and
calcite. No fresh nepheline was observed but sericitic
* psecudomorphs after nepheline are common.

Accessory minerals include euhedral grains of
apatite and baddelyite. The latter is probably a product
of the alteration of zircon.

The pale color of the alkali trachytes gives a
somewhat false impression of extensive alteration. It is
of moderate intensity, as observed in thin section. With
the exception of nepheline, original minerals are quite
well preserved. The alteration is characterized by early
sericitisation of feldspars (and nepheline) and late
carbonatization and potassic metasomatism. Argillic
alteration is weak.

Some trachytes close to contacts with tinguaites
show intensive metasomatic albitisation of potassium
feldspars. Silicification is common, particularly on the
western ridge, where it is related to quartz-sanidine
veins and impregnations. Quartz and quartz-sanidine
veins do not carry sulphides. Up to a few per cent
disseminated pyrite is present in a number of locations
but distribution appears random. On the western ridge
fluorite may accompany the pyrite and traces of galena.

Modal analyses of alkali trachytes are presented in
Table B-5-1.

TABLE B-5-1.
MODAL ANALYSES OF ALKALI TRACHYTES
(EXPRESSED AS VOLUME PER CENT)

A28-0 A23-3¢c A27-3a A31-3a

K-feldspar 1.0 53.8 86.8 42.9
Albite 40.0 241
Post-nepheline

sericite 4.6 ? 8.0
Sericite 1.1 88 49 8.7
Epidote 0.1
Fluorite 4.2
Apatite 0.1
Baddelyite 16 Q.2 0.1 0.9
Jarosite 3.8 0.2
Groundmass 51.5 9.1 40.0
Pyrite 3.0

99.9 99.8  100.0 99.8
TINGUAITES

The tinguaites are distinguished from alkali
trachytes in the field by their greenish color and
freshness. They are porphyritic with a fine-grained
granular groundmass. Occasionally they are almost

phaneritic. Xenoliths of more mafic or felsic syenitic
material are present in the sill-like bodies.

Phenocrysts include euhedral sanidine,
anorthoclase and two pyroxenes, aegirine and aegirine-
augite. In thin section aegirine needles are peripheral to
the later crystallising feldspars. Analcite or natrolite
pseudomorph after nepheline, but fresh nepheline is
present in xenolithic material. Melanite garnet is
occasionally found.

Alteration is limited in the thin sections examined.
Pyroxenes arc sometimes altered to fibrous sodic
amphibole {arfvedsonite) or less frequently to biotite.
The principal alteration appears to be zeolitic, although
a cursory glance at recently acquired thin-sections
suggests carbonatization and crosscutting veins of
adularia are also present.

Modal analyses of tinguaites are presented in Table
B-5-2.

TABLE B-5-2,
MODAL ANALYSES OF TINGUAITES (P & HONOLITES)
(EXPRESSED AS VOLUME PE
A23-16 S4-6a(B) S8-1 88-1a(B)

K-feldspar  58.8 60.6 62.0 529

Nepheline 1.7 0.5 22
Analcite 9.1 4.3 9.6 5.8
Pseudoleucite 2,5
Natrotite 2.9 14.7 17.8
Sericite 11.5 8.1
Aegirine 13.6 15.7 13.7 17.5
Arfvedsonite 1.7 18 11
Hornblende 1.2
Carbonates 0.8 3.2 0.2
Chlorite 2.4
Zeolite 1.3
Accessories 0.3 0.5

100.0 100.0 1000 1000

(QUARTZ-SANIDINE VEINS

The quartz-sanidine veins can be up to a metre
thick but are usually a few decimetres or less. They
consist of cuhedral sanidine and subhedral quartz with
variably distributed aegirine. The quartz content is
surprisingly high (30-50 per cent).

Although quartz is always subhedral against
pyroxene and potassium feldspar its characteristic
polygonal structure is outlined by solid inclusions of
circular aegirine following the hexagonal pattern of
quartz prisms. The origin of these late-stage high-silica
rocks is a mystery but the silicification of trachytes is
probably related to them.

Modal analyses of quartz-sanidine veins are
presented in Table B-5-3.
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TABLE B-5-3.
MODAL ANALYSES OF QUARTZ SANIDINE VEINS
(EXPRESSED AS VOLUME PER CENT)

A7-6 A23-5a A23-56 A27-6 $8-2
Quartz 406 303 50.9 44.4 28.2
K-feldspar 35.6 67.6 44.8 51.2 61.8
Aegirine 23.3 05 1.8 3.2 7.4
Arfvedsonite 1.0
Jarosite 1.6 24 0.8 1.7
Accessories 0.5 0.1 0.4

100.0 100.0 100.0 100.0 99.9

DIABASES

Three exposures of diabase are known on the east
ridge and a fourth is suspected on the west ridge.
Exposure is very limited but tracing subcrop suggests a
sill geometry. In hand specimen the rocks are dark
green with diffuse pale spotting and a remnant felted
fabric. 4

In thin section it is apparent these rocks are highly
altered. The plagioclase is saussuritised and contains
prehnite in addition to the standard alteration products
of epidote, zoisite, scricite and secondary albite.
Pyroxene is present but much of it is altered to chlorite
and actinolite.

Darker spots comprise chlorite with peripheral
grains of anatase. Lighter spots are calcite with pyrite in
a form suggestive of miarolitic filling, Magnetite is
abundant in these rocks.

Modal analyses of diabases are presented in Table
B-5-4.

TABLE B-5-4.
MODAL ANALYSES OF DIABASES
AB-4(B) A27-7a A27-T¢

Quartz 3.1

K-feldspar

Plagioclases 38.2 207 53.2
Pyroxene 18.8 23.2
Hornblende 20
Biotite 37

Apatite 0.2 07 26
Magnetite 6.0 10.0 11.8
Trernolite 25 5.8

Epidote 341 7.6 2.0
Prehnite 1.7 3.2

Chlorite 19.7 11.5 205
Sericite 3.2 105
Carbonates 3.3 27 7.0
Anatase 0.5

99.8 99.6 99.6

DaAcCITES

The principal body of dacite lies immediately east
of the enigmatic normal(?) fault that bounds the
tectonic window. It is intrusive into Paleozoic
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carbonates. The rock is fine grained, dark and
porphyritic. The principal alteration is carbonatitic and
chloritic, (i.c. basically propylitic).

Modal analyses of dacites are presented in Table
B-5-3.

TABLE B-5-5.
MODAL ANALYSES OF DACITES

AB-2 AL31-1 A24-58
Quartz 09 1.1
K-feldspar 14.1 26

Plagioclase 157 28.6 26.2
Groundmass 62.9 332 439

Amphibole 0.9
Biotite 0.3
Saussurite 62
Chilorite 7.6 7.6
Carbonates 7.5 9.3 13.5
Accessories 0.7 0.5 0.1
Pyrite 47 5.6 6.1
100.0 100.0 99.8
MINERALIZATION

The most common mineralization observed on the
property is pyrite with minor fluorite, barite and traces
of galena. This mineralization occurs within the
intrusive bodics or in adjacent sediments, particularly
the Paleozoic carbonates. Old and new mineral
occurrences are summarized below,

FLUORITE

Fluorite has been noted in a number of locations
including:

* the lower slopes on both sides of the west ridge.

Minor fluorite {grains a few millimetres accross) is

found in pyritic alkali trachytes, (UTM 5455600N

665650E);

the east ridge at the contacts of alkalic sills with

Paleozoic carbonates;

the east ridge in a contact zone of brecciated

carbonate and syenite 3 metres wide, near the

contact between Proterozoic and Paleozoic rocks

(Williams and Jones, 1971);

* the south side of Twentynine Mile Creek. Patches of
dark purple to blackish fluorite up to 10 centimetres
wide are found with pyrobitumen in the Cambrian
Elko Formation at UTM 54526350N, 670650E.

BARITE

A vein of barite is exposed on the north slope of
the east ridge at UTM 5455050N, 669850E.



PYRITE, CHALCOPYRITE

Trachytes may contain up to a few per cent
disseminated pyrite, but due to limited exposure, the
distribution of pyritic trachyte is not well defined.

Traces of chalcopyrite are associated with pyrite in
a single outerop of chloritized dacite on the cast ridge
at UTM 5454150N, 669150E.

Malachite-stained fragments were found on the
road leading to drill sites on the south side of
Twentynine Mile Creek at UTM 5452700N, 670600E.

DISCUSSION

A uramium-lead age of 98.5t5 Ma is reported by
geochronologist Don Murphy of the Geological Survey
of Canada from a drill-core sample submitted by Dave
Grieve of the Ministry. This age indicates crystallization
of the intrusives occurred in the Cretaceous (late
Albian or carly Cenomanian). This age is compatible
with field relationships which show no intrusive contact
between the Late Cretaceous Alberta Group and the
alkalic rocks. The age is virtually identical to that
reported for the Crowsnest volcanics, (98 and 100 Ma,
Currie, 1976).

Whole-rock analyses of the intrusive rocks are still
pending at time of writing. However results of sampling
by Fox Geological Consultants Lid. in 1987 were made
available to the writers. The petrological classification
of hand specimens can only be guessed at but the
analyses of even the more mafic varietics meet the
criteria for alkaline rocks.

These rocks form part of the Crowsnest alkaline
province, identified as having a high exploration
potential for precious metal deposits (Werle ef al,
1984). This chernistry and petrography is similar to host
rocks at other aikalic porphyry precious metal deposits,
for example, the Zortman-Landusky mine in Montana
(Wilson and Kyser, 1988) and the Allard stock in
Colorado (Werle et al, 1984). There are also
similarities in the porphyry style of brecciation, potash
metasomatism, and late stage deposition of sanidine,
quartz, calcite and fluorite from hydrothermal
solutions.

A few differences stand out: argillic alteration at
Flathead is much less pronounced than at Allard or the
Zortman-Landusky. Copper is rarely anamalous in
Flathead intrusive rocks.

In spite of the differences, further exploration for
gold is planned based on some recent encouraging drill

results. The areas of current or potential interest based
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on the writers’ work to date and an assessment of

previous efforts include:

* paleozoic carbonates above some of the larger sills
on the east ridge;

* alkali trachytes on the west ridge that are
sporadically pyritic, fluoritised, carbonatized and are
possibly close to the roof of a small plug;

* areas where more mafic intrusives are found
together with alkali trachytes. There is a suggestion
that more pyrite was released where magmas of
diverse composition reacted.
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WHITE ELEPHANT (0821SW042) By W.A. Taylor

(Fig. B1, No. 06)

LocaTtion: Lat. 50°09’ Long. 119°33’ 82L/4E
VERNON MINING DIVISION. 24 kilometres southwest of Vernon, 4 kilometres west
of Okanagan Lake and 2 kilometres east-northeast of the confluence of McMullen and
Shorts crecks. Elevations range from 1220 metres to 790 metres.

CLAIMS: Crown Grants; WHITE ELEPHANT (Lot 4880), BABY BELL FRACTION (Lot
4924), SKOOKUM FRACTION (Lot 5043), LORA BELL (Lot 4859), BUCKHORN
(Lot 4860). Reverted Crown Grants; North (Lot 4825).

ACCESS: From Westside Road along Okanagan Lake then exit at "The Valley of the Sun
Recreational Estates", 2 kilometres north of Fintry, thence 8 kilometres along an
unpaved, winding mining road to the workings.

OWNER/QPERATOR: LUCKY SEVEN EXPLORATIONS LTD.

COMMODITIES: Gold, silver,

INTRODUCTION shoot 4.5 to 7.6 metres wide was found between the 18-

The White Elephant mine was one of the few gold
and silver producing properties in the northwest
Okanagan region. Production from 1922 to 1935
totalled 63.17 kilograms of gold and 9.55 kilograms of
silver from 5140 tonnes of ore.

HISTORY

The original discovery on the White Elephant
property was made by A.P. Clarke of Vernon in 1921,
who found a quartz outcrop 15 metres wide, containing
free gold and bismuth. A number of open cuts and a 2-
metre exploratory shaft were excavated. In 1922 the
workings were extended and about 264 tonnes of ore
grading about 50 grams gold and 20 grams silver per
tonne were mined. In 1924 Okanagan Premier Mines
Ltd. extended the original shaft to a depth of 30 metres
and drove a 6l-metre crosscut. In 1928 Pre-Cambrian
Mines Ltd. continsed drifting in a northwesterly
direction and in 1929 evaluated a lens of pyrrhotite
mineralization. A 23 tonne per day flotation mill was
installed to extract gold from the pyrrhotite lens, but
due to a shortage of water this was not kept running
steadily and total concentrate produced was less than 27
tonnes with jow grades. The following year, attention
was focused on the main body of guartz. A double-
compartment inclined shaft was sunk and was intended
to continue to a depth of 122 metres, with drifts and
crosscuts every 30 metres. Production is recorded
between 1933 and 1935, peaking in 1934 when more
than half of the total gold recovered from the White
Elephant was mined. During that year a continuous ore
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metre level and the bottom of the glory hole. A mine
survey plan from 1935 (Tassie, 1935) shows the inclined
shaft extends to a depth of at least 90 metres, where a
minimum of 30 metres of drifting was done. Lack of
operating capital forced the company (o cease
operations in mid-1935. The property lay idle until the
summer of 1950 when an unsuccessful attempt was
made to dewater the workings.

Sporadic contract work on the White Elephant and
surrounding claims, since 1978, has consisted of
mapping, soil geochemistry and geophysical surveys. In
1988 Lucky Seven Exploration Ltd. drilled 5 diamond-
drill holes totalling S00 metres,

GEOLOGICAL SETTING

The geological setting of the White Elephant
property is illustrated in Figure B-6-1. Devonian to
Triassic Harper Ranch volcaniclastic rocks on the west
side of Okanagan Lake are intruded by large plutons of
Middle Jurassic "Nelson complex™ granodiorites which
are cut by volcanic dykes of probable Eocene age.

PROPERTY GEOLOGY

The surface geology around the mine workings is
illustrated in Figure B-6-2. The workings are developed
in a large "plug" entirely within the granodiorite. A
glory hole 15 metres long by 7 metres wide is oriented
northeasterly, along the surface projection of the main
inclined shaft. The shaft collar is at the southwest end
of the glory hole. Here exposures of granodiorite are
cut by at least two narrow basalt dykes. These dykes are
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Figure B-6-1. Geological setting of the White Elephant property.

both aphanitic and porphyritic in texture and strike 070
degrees with a shallow dip to the north. The existence
of these dykes at various levels down the inclined shaft
has becn confirmed by previous work (Ministry of
Mines Annual Report, 1932). Crosscutting relationships
and textural observations clearly indicate these dykes
post-date mineralization. Elsewhere near the property
‘remnants” of limestone have been documented
(Minister of Mines Annual Report, 1921) presumably
part of the Harper Ranch Group. A Pleistocene
regolith is well exposed along the castern margin of the
glory hole.

MINERALIZATION

The quartz vein strikes northeast and dips 60
degrees northwest. It is exposed over a width of greater
than 10 metres and is traceable for at lcast 30 metres on
surface (Figure B-6-2), Its large dimensions and shape
have led to the term "quartz plug”. It is highly fractured
and faulted and a pod of massive pyrrhotite up to 4
metres wide occurs at the footwall contact. Within the
quartz plug, ore occurs in gold-rich shoots which dip at
a shallower angle than the quartz body itself. The 1932
Minister of Mines report states that high-grade gold
values occur in lenses and stringers in association with
the pyrrhotite some distance away from the vein wall.
One ore shoot is reported to have been up to 7.6 metres
wide and 15 metres long. Pyrrhotite, pyrite, chalcopyrite
and the gold-bearing bismuth telluride, tetradymite,

form lens-like concentrations within the quartz body.
Stringers and segregations of bismuth telluride, free
gold and scheelite were also reported in 1932, The
significance of the scheelite has yet to be determined as
no large quantities of this mineral have subsequently
been found.

According to old reports, ore from above the 60-
metre level, contained 75 per cent to 90 per cent
pyrrhotite, with some pyrite, telluride and free gold but
below this level the ore tends to be pyritic rather than
pyerhotite rich (Sampson, 1987). On the lowest level of
the mine, at approximately 90 metres depth, a 2-metre
ore shoot grading 12.7 grams per tonnc gold was
reported, while values of up to 22.6 grams per tonne
gold were rcturned from barren-appearing rock
(Sampson, 1987). Three diamond-drill holes on this
zone in 1988 cut highly fractured, strongly silicified
granodiorite with strong pyrite-pyrrhoiite
mineralization but no high grade gold values; the ore
shoot is apparently offset by faulting {D. Mitchell,
Project Geologist, personal communication, 1989).

The White Elephant properly rcpresents an
intrusive-hosted mesothermal quartz vein system in
which high-grade gold ore shoots are associated with
pyrrhotite, pyrite, chalcopyrite and bismuth-telluride
mineralization, Slightly elevated copper and bismuth
values sometimes correspond with anomalous gold
values (Table B-6-1). More extensive sampling is
required to. provide a precise correlation with other
metals and path-finder elements.
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TABLE B-6-1. GEOCHEMICAL ANALYSIS OF SELECTED SAMPLES FROM THE
WHITE ELEPHANT PROPERTY
(SAMPLES COLLECTED IN 1988 AND ANALYSED BY ATOMIC ABSORPTION)

Au Ag Cu

Ppb
WES88-01
Quartz vein 51 <0.5 7
WES8-02
Granodiorite
{1 m from vein) 1 <0.5 6
WEB8-03
Basalt (20 m west
of vein) 1 <0.5 16
WE 88-04
Granodiorite 6 <05 7
WE 88-05
Granodiorite (20
cm from vein} 1380 <0.5 17
WE 88-06
Porphyritic basalt 31 0.5 16
WE 88-07
Vein/sulphide
grabs 9180 0.5 178
WE 88-08
Masive pyrrhotite 132 4 900

The potential for high-grade pockets of gold may
be present along a northeasterly trending fracture zone,
or in en echelon faults at depth. Because of the present
condition of the workings, further drilling of the
property would seem to be the most effective and
efficient exploration approach.
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Pb 2Zn Ni Mo H Sb Bi
PP

10 23 2 27 <10 <05 <4

13 76 3 <7 <10 <05 <4

15 56 5858 <7 <10 <05 <4

22 72 4 <7 <10 0.5 <4

20 69 3 <7 <10 <05 10
24 54 22 <7 <10 <05 <4
5 6 4 <7 <10 <08 47

7 21 15 <7 70 2 <4
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THE GOLDEN CLUSTER OF DIATREMES AND DYKES

(Fig, B1, No. 07)

INTRODUCTION

Alkaline diatremes and dykes of probable
Paleozoic age occur in three areas of southeastern
British Columbia; the Ospika River diatreme in the
north (Pell, 1987a, b), the central Golden cluster
(Liewliw, 1986, 1987; Ijewliw and Schulze, 1988; Peli,
1987a, b), and the Cranbrook-Bull River group in the
south (Helmstaedt er af, 1988; Ijewliw, 1986, 1987; Pell,
1986, 1987a, b). The cluster of diatremes and associated
crosscutting dykes northeast of Golden is sitnated
within a Cambro-Ordovician  stratigraphic  and
structural unit (Pell 1987a, b) and may be coeval. In this
report we characterize and classify five of the Golden
diatremes, and examine the relationships among the
rocks in the five localities.

Exploration activity, with a view to diamond
potential, began in the early 1980s and Assessment
Reports dated 1983, 1984 have been prepared by K.E.
Northcote and Associates on the Bush River (Larry
Claim), Lens Mountaine (Jack Claim) Mons Creek
(Mike Claim}) and Valenciennes River (Mark Claim)
for C.F. Mineral Rescarch Ltd. and Dia Met Minerals
1td., both of Kelowna and Aar Resources Inc. of
Vancouver, Bulk sampling of diatremes and stream
material resulted in a report of kimberlitic indicator
minerals from the Mike, Jack and Mark Claims and of
micro-diamonds from the latter two. Qur petrographic
examination does not support the designation of these
rocks as either kimberlites or lamproites, two rock
types which are mined for diamonds.

OUTCROP CHARACTERISTICS
AND PETROGRAPHY

BusH RiveR DIATREMES AND DYKES (LARRY
Craim)

Three diatremes, designated SW - southwest, WC -
west central, and NE - northeast, are located at 52°057
north and 117°23’ west; (Pell, 1987b). The outcrop
sizes, in metres, are: SW = 6 wide x 15 high; WC = 50
wide x 100 high; NE = 400 long x 100 wide x 20 high.
The SW diatreme cuts subhorizontal shales and
limestones and has a massive core with a margin
foliated parallel to the contact with the host rocks. The
host rocks are not hornfelsed at the contact. The
contact of the WC diatreme with its sedimentary host
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rocks is exposed in a cliff wall although most material
examined exists as talys blocks, up to 10 cubic metres in
size at the base of the cliff. Some breccia blocks are cut
by massive, dyke-like material. The NE diatreme stands
in relief on a plateau and is crosscut by several dykes.
Foliation is not evident (Figure B-7-1).

In general, the diatreme breccias, weather red,
green or rusty brown and contain abundant angular to
subrounded foreign material including fragments of
sedimentary country rock, altered crystalline rocks and
autoliths. Clast to matrix ratio is about 3:2, with 99 per
cent of the clasts being of sedimentary origin
(limestones, shales, quartzites). The autoliths are
igneous fragments similar to the diatremes and
associated dykes. The clasts range in size from 1 to 75
centimetres across, and mainly 10 to 40 centimetres.
The fragments often have a narrow rind of mica-rich
matrix material.

The fresh surface is a dull grey-purple colour.
Randomly oriented, silvery grey altered mica constitute
the mesoscopic phenocryst assemblage in a groundmass
of carbonates and mica.

In thin section, the diatreme phase comprises 25
per cent enhedral to subhedral olivine pseudomorphed
by either serpentine, or calcite and quartz with
magnetite rims, cloudy brown plagioclase (An30),
biotite with darker brown pleochroic rims, euhedral
calcite, and trace amounts of subhedral to anhedral
magnetitc and apatite. The groundmass is dusty
carbonate with interstitial quartz, serpentine, magnetite,
chlorite, a network of felsic microlites and unresolvable
material. Globular structures are set in a fine-grained
carbonate grouvndmass and comsist of dark matrix
material with a core of altered biotite or lithic fragment.

Several subparallel dykes are present, ranging in
length from 50 to 600 metres and in width from 0.5 to
2.5 metres. Bifurcation and remerging occurs along the
length of some dykes. Narrow fine-grained apophyses
are common and are usually no more than 2 to 3
metres long. The dykes have fine-grained, flow-banded
margins with coarser centres. The dykes in the
northeastern section of the map area crosscut the NE
diatreme and the western ridge dyke may continue to
crosscut the WC diatreme. Quartz and calcite veins
transect the dykes.

The weathered dyke surface is rusty and the fresh
surface is a dull grey colour. Randomly oriented,
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Figure B-7-1. Map of the Bush River diatremes and dykes (modified after Pell, 1987b).
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altered, silvery micas, ranging in size from less than 1
millimetre to 1 to 3 centimetres are evident in outcrop.

In thin section, the dykes are seen to be porphyritic
with macrocrysts, phenocrysts and glomerocrysts of
oliving, some with red-brown spinel inclusions. The
olivine is altered to calcite, serpentine and talc with
tangential, altered biotite. Macrocrysts of altered,
normally-zoned biotite occur in a groundmass
consisting of a network of altered biotite with
secondary, dusty calcite, minor serpentine, spinels and
opaques.

LEeNS MOUNTAIN DIATREME (JACK CLAIM)

This multiphase diatreme underlies a narrow ridge
at 51°54’ north and 117°07 west trending northwest
between two permanent snowfields. From edge to edge,
there is a variation in texture and clast size and
clast/matrix ratio. To the southeast, the diatreme is
foliated with an orange weathered surface and light
green fresh surface; contains 25 per cent sedimentary
rock inclusions ranging in size from 0.2 to 2.0
centimetres and consisting of limestone clasts and sand
grains, In the saddle of the ridge, the rock is light green
and aphanitic with disseminated pyrite and an absence
of foreign clasts. To the northwest are alternating
outcrops of limestone 30 to 40 metres across, and
coarse diatreme material contaiming 20 per cent
subangular limestone clasts (averaging 5 to 10
centimetres across). The northern diatreme phases
weather dark red with a dark grey fresh surface.

In thin section, the "sand-grain rich" phase consists
of 25 per cent rounded quartz grains, some with
resorbed rims, 20 per cent fine-grained carbonate
clasts, 5 per cent elongated, relict lapilli (with a
preferred orientation), and 3 per cent subhedral to
anhedral, altered grains replaced by calcite and rimmed
by very fine-grained sphene and opaque minerals. The
matrix is fine-grained carbonate.

Thin sections from the saddle contain up to 10 per
cent disseminated pyrite, and lapilli rimmed with pyrite.
Apatite phenocrysts are altered in the core. The matrix
consists of fine grained carbonate and opaque minerals.

The coarse breccia phase consists of subangular
clasts of limestone and relict phenocrysts in a carbonate
matrix. This porphyritic rock contains 15 per cent
phenocrysts now entirely pseudomorphed by fine-
grained quartz and/or calcite, some retaining traces of
simple twinning, with a morphology suggesting relict
sanidine, Altered crystals possibly of titanamphibole or
annealed recrystallized sphenes have been replaced by
calcite but retain a rim and inclusions of very fine
grained sphene. The groundmass is extremely fine-
grained grey material with calcite patches.
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Mons CREEK DIATREMES AND
Dykes (MIKE CLAIM)

Two small diatreme outcrops, are located at
51°49/30"north and 117°00730”west. The larger,
southern outcrop is crosscut by a dyke and there is a
second, parallel dyke outside the diatreme, Abundant
fresh float was found between the two outcrops and
they are assumed to be part of the same body. The
small, northern outcrop 1 metre wide, is discordant to
bedding by only a few degrees and extends for 3 metres
upslope before it pinches out. It is strongly foliated
parallel to its margins and to foliation in the host
sedimentary rocks. The southern diatreme is 100
metres wide and appears to pinch out high in the cliff
face about 200 metres above. It is foliated at its western
edge; clast size increases towards the centre. The
foreign clasts are 99 per cent angular dolostone or
limestone with rare fragments of dyke-like material.
The weathered surface is a rusty buff colour with a light
grey fresh surface. Quartz grains occur locally in the
matrix,

The dykes cutting the southern outcrop are both
less than a metre wide, fine grained, and similar in
colour to the diatreme. Rare, dark green pyroxene
phenocrysts occur in an aphanitic matrix,

In thin section, the northern and southern
diatremes have a porphyritic texture, but it is almost
completely altered. Calcite replaces the phenocrysts
that may have been olivine, some of which have red-
brown spinel inclusions. The original identity of other
pseudomorphed phenocrysts is uncertain, There is a
preferred orientation to the elongated grains. The
groundmass is a fine-grained aggregate of calcite,
serpentine and talc with a trace of pyrite.

Texturally, the dykes resemble the diatremes and
contain quartz aggregates replacing a lath-shaped,
twinned mineral, possibly a feldspar. A few minute
plagioclase grains {An25), partly replaced by calcte
patches, are present. A phyllosilicate with sphene
inclusions and rimmed with very fine-grained sphene is
partly replaced by calcite. The groundmass is a very
fine-grained aggregate of carbonate and chlorite, with
minor amounts of quartz and pyrite.

Float samples have a dark green groundmass with
mesoscopic biotite and pyroxene phenocrysis. Thin
sections contain 5 per cent clinopyroxene {(augite or
diopsidic  augite) macrocrysts with  pink-brown
titaniferous rims. Some grains have titaniferous cores
and intermediate non-pleochroic areas. Zoning patterns
are complex and variable. Most clinopyroxenes are
sieve-textured with pockets of calcite, biotite, chlorite
and serpentine. The cores are often irregular but have
euhedral overgrowths. Olivine macrocrysts (2 per cent),
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Figure B-7-2. Map of the Valencienne River diatremes and dykes (modified after Pell, 1987b).
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some with red-brown spinel inclusions are completely
pseudomorphed by calcite or chlorite. Clinopyroxene
phenocrysts and microphenocrysts (30 per cent of the
volume) have seriate size distribution and are zoned
like the wmacrocrysts. Irregular shaped Dbiotite
phenocrysts (10 per cent) have sphene inclusions. Other
microphenocrysts are biotite (3 per cent), sphene,
occassionally with spinel cores (5 per cent) and trace
red-brown  spinels, some as inclusions in olivine
psendomorphs, The groundmass consists of carbonate,
chiorite, sphene, interstitial quartz, plagioclase (An25)
and very fine-grained serpentine.

VALENCIENNE RIVER DIATREMES
AND DykESs (MARK CLAIM)

Four diatremes and a series of subparallel
crosscutting dykes are located at 51°47'north and
116° 58 30" west (Figure B-7-2). Breccia dykes crop out
at the northern end of the arca. The diatremes and
dykes intrade subhorizontal, carbonate country rocks
which are strongly foliated, as are the diatremes,

The two southern diatremes are foliated at the
margins and massive in the core. The rock is rusty
weathered with a pale green fresh surface. Angular
fragments of carbonates, shales and a few quartzites
comprise 30 per cent of the rock volume. Their modal
size is 2 centimetres, though 15-centimetre clasts are

present. Altered spinel peridotite xenoliths occupy 1 to

3

per cent of the rock volume. Altered brown olivines and
dark green spinels each make up about 2 per cent of the

rock.

The two northern diatremes are narrow and
smaller, and do not exhibit the variety of clast types that
characterizes the larger southern ones. They are weil
foliated with angular clasts comprising 20 per cent of
the rock volume. Dark green spinels are sparsely
distributed.

The largest dyke, exposed just south of the
northern diatreme pair, is a composite of massive and
brecciated material. The contacts are either gradational
or the breccia phase crosscuts the finer grained, clast-
poor dyke phase,

Thin sections show the diatreme phase is
tuffaceous with rounded and fractured quartz grains,
autolithic fragments and sedimentary fragments,
Locally it contains 40 per cent polymorphous inclusions
ranging in size from 0.1 to 60 millimetres consisting of
serpentine, serpentine and calcite, or calcite and gquartz,
Fractured red-brown spinels, round or angular, are
present in trace amounts in the groundmass and within
the polymorphous inclusions. The groundmass is
composed of a dusty carbonate, spinels and pyrite.
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A dozen dykes 1 to 2 metres wide outcrop in the
area and are best exposed on the western slope. They
are generally subparallel, though locally crosscutting
and they cut the diatremes. The dykes are also
subparallel to foliation in the host rocks.

The dykes differ from the diatremes as they contain
very few foreign fragments and are cut by quartz and
calcite veins, The weathered surfaces are tan or dark
green; fresh surfaces are dull, medium grey-green. The
dykes are porphyritic in hand sample with characteristic
sieve-textured brown olivine pseudomorphs, altered
evhedral clinopyroxenes, fine-grained micas and rare
spinels.

Thin sections show the rock is strongly altered with
porphyritic texture preserved in the form of
pseudomorphs. Clinopyroxene pseudomorphs, recog-
nized by their euhedral to subhedral outling and relict
zoning, are replaced by a brown silicate. Olivine is
pseudomorphed by calcite. Plagioclase (An10-20)
phenocrysts with calcite blebs contain inclusions of
pseudomorphed clinopyroxenes. The groundmass is
very fine-grained carbonate, chlorite, serpentine and
altered biotite.

The large northern dyke is porphyritic with 15 per
cent altered pyroxenes, 10 per cent altered olivine
rimmed with altered mica, and 10 per cent altered mica
phenocrysts in a groundmass containing plagioclase
(An10-25) and carbonate.

HP DIATREME AND DYKES (HP CLaM)

The HP diatreme is located at 51°41'north and
116°57' 30" west (Ijewliw, 1986; Ijewliw, 1987; Ijewliw
and Schulze, 1988; Pell, 1986a, 1987b). It is roughly oval
in shape and measures about 60 by 45 metres. Dykes,
generally half a metre wide, with one composite dyke
measuring 3 metres across, transect or run parallel to the
diatreme and also crosscut each other. The wider and
more closely spaced dykes are in conmtact with large
limestone blocks. Another metre-wide dyke outcrops 200
metres northwest of the main diatreme.

The diatreme is weakly to moderately foliated
along a north trend direction and contains abundant (30
to 40 per cent) elongated ({parallel to foliation)
marmorized clasts and 5 to 6 per cent megacrysts of
black or bright green clinopyroxenes and biotite books
in a fine-grained, grey-green groundmass. The
megacrysts and small sedimentary clasts often core
darker green, globular structures.

In thin section, the rock has a porphyritic and
locally a globular texture. Clinopyroxene, biotite and
spinel macrocrysts and phenocrysts and melanite
microphenocrysts occur in an altered, fine-grained



groundmass of calcite, chlorite, serpentine, tale and
pyrite.

The clinopyroxene macrocrysts and phenocrysts are
subhedral and are either green, with clear overgrowths,
or entirely clear in plane polarized light. Some green
clinopyroxene macrocrysts contain  inclusions of
cuhedral apatite. All the clinopyroxene macrocrysts
may have pockets of poly or monocrystalline calcite in
addition to chlorite, muscovite and melanite. Crystal
rims are sieve textured and resorbed.

Biotite macrocrysts and phenocrysts are subhedral
and multiply zoned with dark, rounded cores and pale,
subhedral rims. Biotite microphenocrysts are pale with
narrow, dark rims.

Spinels are subangular to rounded, fractured,
reddish brown in colour and unzoned. Some are
rimmed by melanite.

Melanite garnet phenocrysts are locally abundant
(up to 10 per cent volume) The garnets are euhedral,
multiply and oscillatorily zoned with dark cores and
yellow to clear rims. Melanites are also found in calcite
pockets within green clinopyroxenes where they are
euhedral towards the calcite and ragged towards the
pyroxene contact.

Apatite phenocrysts are euhedral and occur as
inclusions in green clinopyroxenes and dispersed in
trace amounts throughout the groundmass.

The groundmass is composed primarily of fine-
grained calcite, serpentine, chlorite, talc, biotite,
muscovite, red-brown spinel, melanite and pyrite.
Groundmass biotite is pale with narrow, brown rims.
Groundmass melanite is anhedral, clear, and forms
continuous masses in some thin sections.

Globular structures, cored by clinopyroxene, biotite
or lithic fragments, consist of a dark mixture of
groundmass material set in a matrix of calcite or
groundmass material of similar composition. Some are
rimmed with subhedral to euhedral, yellow or brown
melanite sphene.

Larger, euhedral and anhedral, yellow melanites
and subhedral and anhedral sphenes also occur in the
spherical segregations and throughout the groundmass.
Anhedral melanite is surrounded by calcite and sphene.
Some of the euhedral melanites contain cores or
inclusions of sphene, muscovite and/or apatite needles.
Sphene and melanite are also intimately intergrown in
very fine-grained aggregates in the groundmass.

CLASSIFICATION

Classification of the rocks in the Gelden diatreme
cluster is based on‘the work of Rock (1977, 1984, 1986)
and the Streckeisen (1979) TUGS recommendations.
Lamprophyre is defined as a porphyritic, volatile-rich,
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alkaline rock with essential biotite (or phlogopite)
and/or amphibole making up 10 to 20 per cent of the
phenocryst population. Table B-7-1 summarizes the
mineral assemblages on which the following
classifications are based.

E B-7-1
SUMMARY OF MINERALCASSEMSLAGES IN THE GOLDEN

DIATREMES AND DYKES
PIPE PHENOQCRYSTS GROUNDMASS
(including (primary or
pseudomorphs) secondary)
Bush River QOlivine Calcite
Plagioclase Quartz
Biotite Magnetite
Spinel Sphene
Apatite Serpentine
Lens Mtn. Apatite Carbonate
Sanidine Sphene
Quartz
Mons Creek Clinopyroxene Carbonate
Biotite Sphene
Olivine Chlorite
Plagioclase Serpentine
Spinel
Valencienne R. Clivine Carbonate
Clinopyroxene Spinel
Spinel Quartz
Piagioclase Biotite
HP Clinopyroxene Spinel
Biotite Carbonate
Melanite Chlorite
Spinel Tale
Clivine Sphene
Serpentine
Perovskite

The Bush River suite is classified as olivine-
kersantite, within the calcalkaline lamprophyre branch,
based on modal mineralogy (including pseudomorphed
minerals). Alternatively, it could be classed as a
camptonite (alkaline lamprophyre). The Kersantite
classification, however, is based on the predominant
hydrous phase, secondarily on the felsic minerals,
thirdly on the [{erromagnesian minecrals. Most
camptonites include essential amphibole (kaersutite,
barkevikite) and may include biotite, whereas the
kersantites have biotite as the primary hydrous mineral.

Classification of the Lens Mountain diatreme is
precluded due to lack of definitive minerals. It is a
pyroclastic, tuffaceous rock but with no clear evidence

- of a hydrous phase and so, unlike the other diatremes in.

thls study, may not be a lamprophyre. The presence of-
titanaugite at Mons Creek, with plagioclase confined to



the groundmass, is consistent with a biotite-camptonite
classification. The Valencienne River suite is similar to
the Mons Creek rocks and is also classified as a camp-
tonite. The HP pipe is the best preserved and retains
sufficient primary minerals to warrant classification as
an aillikite within the ultramafic lamprophyre branch.

DISCUSSION

The dykes and diatremes of the Golden cluster
contain representatives from three branches of the
‘lamprophyre clan’, as defined by Rock (op. cit.). From
north to south, there is an apparent trend from the cale-
alkaline kersantites at Bush River, through the alkaline
camptonites of Mons Creek and Valencienne River, to
the ultramafic aillikite at HP. This sequence bears some
resemblance to the variation in lamprophyres in the
Monteregian alkaline province of Quebec, where from
east to west, the dominant variety of lamprophyre
changes from camptonite through monchiquite to
alnoite (Philpotts, 1974).

Rock (op. cit and 1987) has suggested that mem-
bers of the different lamprophyre branches do not
generally coexist but are restricted to particular geo-
logic and tectonic settings. The variation within the
Golden cluster, however, demonstrates that a diverse
suite of lamprophyre magmas was generated and em-
placed in response to extension along the western mar-
gin of North America in the early Paleozoic (Pell,
1987b; Helmstaedt ct al,, 1988).

It is postulated that an extensional tectonic regime
contributed to conditions initiating the original lampro-
phyre melts and these conditions could also have
caused the necessary fractures or zones of weakness
allowing their emplacement in a linear array. The vari-
ation in the lamprophyre compositions may be due to
variations in depth of melting, crustal residence time
during ascent and interaction with crustal material.
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VICTORIA 92B

LARA (092B110)
(Fig. B1, No. 08)

By Shielagh N. Pfuetzenreuter

Long. 123°52' 92B/13W

VICTORIA MINING DIVISION. 24 kilometres north of Duncan, on

SOLLY, TL, SILVER I AND II, FANG.
West along Copper Canyon road from Highway 1 near Chemainus.

ABERMIN CORPORATION in 1988, now MINNOVA INC,

LocATION: Lat. 48°52/

Coronation Mountain.
CLAIMS:
ACCESS;
QOWNER,; Laramide Resources Limited.
(OPERATCR:
COMMODITY: Gold, silver, copper, lead, zinc.
EXPLORATION HISTORY

Mineral Exploration in the area dates back to the
late 1800s when massive sulphide mineralization was
discovered on nearby Mount Sicker. The area has been
sporadically prospected ever since. In 1979 the H-W
deposit was discovered in a similar geologic setting at
Buttle Lake. This acted as a catalyst for exploration in
the Sicker Group; the Lara property was staked by
Laramide Resources Limited in 1981 and a 65 per cent
interest was optioned to Abermin Corporation the
following year. Late in 1988 this interest was
repurchased by Laramide for $2.3 million plus a royalty
interest, and the property has since been optioned o
Minnova Inc.

Qutcrop in the area is sparse and much of the early
work consisted of backhoe trenching to test soil
sampling and geophysical anomalies. The Coronation
zone was discovered in 1984 when a trench exposed
weak polymetallic mineralization at a contact between
foliated pyritic rhyolite and a more massive, coarse-
grained quartz-eye rhyolite. Drilling beneath the trench
intersected 8.3 metres of sulphide mineralization with
an average grade of 3.6 grams gold and 67.5 grams
silver per tonne, .68 per cent copper, 3.01 per cent zinc
and 0.45 per cent lead.

RECENT ACTIVITY

By the end of 1988 some 230 diamond-drill holes,
totalling almost 36 000 metres, had been completed,
mainly in the Coronation zone, together with an
underground bulk-sampling program. Drill-indicated
reserves were estimated by Abermin as 528 886 tonnes
averaging 1.01 per cent copper, 1.22 per cent lead, 587
per cent zinc, 100,09 grams silver and 4.73 grams gold
per tonne.
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The underground program, begun in April 1988,
involved 700 metres of ramping and drifting, A 10 000-
tonne bulk sample was mined and stockpiled on
surface,

REGIONAL SETTING

The Lara property is underlain by Paleozoic Sicker
Group rocks of the Cowichan - Horne Lake uplift,
which extend from Saltspting Island to Port Alberni
and represent the remnants of a Paleozoic volcanic arc.
Regionally, the Sicker Group is unconformably overlain
by basaltic rocks of the Triassic Karmutsen Group and
intruded by related mafic sills. These older rocks are
intruded by middle Jurassic Island Intrusions and
unconformably overlain by Cretaceous sediments of the
Nanaimo Group. Structurcs within the Sicker and
Karmutsen rocks record a complex history of post-
Triassic deformation (Yole and Irving, 1980).

The upper Devonian Sicker Group is made up of
two formations: the Nitnat Formation consisting of
mafic volcanic flows and pyroclastic rocks at the base,
conformably overlain by andesitic pillow lavas and
breccias, rhyolite, volcanic sandstone, siltstone, argillite
and chert of the McLaughlin Ridge Formation,
metamorphosed to lower-middle greenschist facies. In
the Cowichan - Horne Lake uplift the Sicker Group is
in fault contact or unconformably overlain by
Mississippian epiclastic sediments of the Cameron
River Formation, The base of the Cameron River
Formation is marked by a thick sequence of chert and
cherty tuff (Massey and Friday, 1987).

The uplifted block forms a folded, structurally
complex, north-northwest-trending belt which appears
to plunge gently to the west. A major reverse fault (the
Fulford fault) places McLaughlin Ridge volcanics in
contact with the younger Cameron River and Nanaimo
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sediments and the block is cut by a number of younger
transverse faults (Figure B-8-1).

PROPERTY GEOLOGY

The Coronation polymetallic sulphide zome is
hosted by steeply dipping felsic rocks of the
McLaughlin Ridge Formation, striking west-northwest
and slivered by high-angle reverse faults (Figures B-8-1
and 2). This "rhyolite sequence”, up to 75 metres thick,
includes ash tuffs, lapilli tuffs, breccias, and quartz and
feldspar porphyries. Minor interbeds of black argillite
and buff-coloured volcanic mudstone are commonly
used as marker horizons (Figure B-8-3).

The rhyolite sequence is structurally overlain by
green intermediate volcanic rocks grading upwards
from coarse-grained andesite to fine dacite tuff. Thin
argillitc beds and laminac areinfrequent. Felsic
interbeds, characterized by quartz eyes, occur
throughout this ‘"green volcaniclastic sequence",
increasing toward the lower contact. The contact
between the two sequences is fairly abrupt and
accentuated by changes in colour, lithology, grain size,
and sometimes a weli-developed gouge zone (Bailes et
al., 1987).

Grean
Volcaniclastic
Seauence

&
LEGEND ‘:‘:‘

[Rhyvolie and footwoll seauences | e Rhyolite
o Sequente
D Pyeanee chypelas il >

[#] v
Fa] Acgilire, muditare g

L Q"
@ fhyolire brecaa ‘]
iy
Coorie gramed quortz. eye 20
4 rayelite, Flow-Dome Complex <5
2
Shyotire b 2
’Q'
- High grode mosiive ilphides Footwall
Bonded_pad tammgred faciey Sequence
] High grode ot
= N o 0w 20 3Gmetces
(53 Medwm grode e ——t ]
£ tow arade

Figure B-84. Cross-section of the Coronation zone showing high-
grade massive sulphide facies and lower grade banded and laminated
facies. (modified from Bailes, Blackadar and Kapusta, 1987).
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MINERALIZATION

The Coronation zone (Figure B-8-4) has a strike
length of 160 metres and an average thickness of 3.4
metres. Polymetallic mineralization consists of a
stratiform, massive to banded zones of sulphides
including pyrite, sphalerite, galena, chalcopyrite and
lesser amounts of tetrahedrite and arsenopyrite, with a
quartz-carbonate gangue, High-grade massive sulphide
mineralization occurs locally but banded sulphides, in a
silicified rhyolite up to 16 metres thick, is the
predominant facies. Sulphides also form the matrix of
extensive, well-developed breccia zones.

WORK DONE

1988: 700 metres of underground development;
three diamond-drill holes totalling 268 metres; 10 000-
tonne bulk sample stockpiled.
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ALBERNI 92F

By Shielagh N. Pfuetzenreuter

VILLALTA (092F3 84)

(Fig. B1, No. 09)

LocaTion: Lat. 49°06" Long. 124°28"" : 92F/1W
NANAIMO MINING DIVISION. North of the Nanaimo River, about 5 kllometres
northwest of Fourth Lake.

CLAIMS: VILLALTA, SPECOGNA COPPER, WO, 2, 5, 6, 7, WOLFRAM 3, 4, FIDO, TANGL

‘ ‘ 1, SURPRISE, VILLALTA A, C, D, MIN.

ACCESS: Access to the main part of the property is from Nanaimo along paved and gravel roads
to the Crown Forest logging office at First Nanaimo Lake, and from there along well-
maintained logging roads, about 60 kilometres.

OWNER/OPERATOR: CANAMIN RESOURCES LIMITED.

COMMODITIES: Gold, silver.

EXPLORATION HISTORY exposed end - of the hematite horizons, and to

In 1976, Mr. B, Specogna first discovered gold
mineralization on the Villalta A and D claims in a
hematitic horizon overlying Buttle Lake limestone and
Sicker Group volcanics and sediments. Subsequent
drifling intersected the hematitic zone returning values
of 126 grams per tonne gold, 192 grams per toane
silver, 7.65 per cent zinc and 0.76 per cent copper over
30 centimetres, but failed to establish continuity of the
mineralization. Irregular pods of massive sulphides
were also found within the limestone. Asarco
Exploration Company of Canada Ltd. optioned the
property in 1982 and conducted a soil geochemistry
survey. A large linear arsenic anomaly and spotty zones
of anomalous gold, silver, copper and zinc were
detected. Asarco later dropped the option without
further work.

Ancther mineralized zone was discovered on the
Specogna Copper claim consisting of disseminated and
semimassive copper-silver sulphides in an apparent
shear zone cutting Karmutsen volcanics, Topographic
restrictions, however, limited follow-up work on the
prospect. Falconbridge Limited optioned the property
in 1983 and conducted geophysical and geochemical
surveys, geological mapping and drilling. No new target
areas were discovered and drilling failed to significantly
extend the known mineralized areas.

CURRENT ACTIVITY

Between 1984 and 1986 preliminary metallurgical
testing was carried out and in 1987 Canamin Resources
Limited conducted a drilling program on the Villalta A
and D claims in order to outline the size, shape and
grade of gold mineralization contained in the southern
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investigate the trace of the hematite zone beneath the
Nanaimo Group sediments to the north. The results of
the program showed the main hematitic zone in the
south of the claim to be dipping steeply north-
northeasterly with grades of 9.4 grams per tonne gold
and 22.3 grams per tonne silver over 4.9 metres. This
includes a 1.0-metre core of 36.2 grams per tonne gold
and 74.1 grams per tonne silver, Drilling to the north
intersected 10.7 metres of 2.06 grams per tonne gold
and 9.9 grams per tonne silver, including 1.0 metre of
8.5 grams per tonne gold and 223 grams per tonne
silver.

Canamin presently proposes to develop the
property with a mining program which will consist of a
small open pit and leach pad.

REGIONAL GEOLOGY

The Villalta property is located on the Cowichan -
Horne Lake uplift of the Paleozoic Sicker Group. This
consists of a subaqueouns sequence of volcanic and
sedimentary rocks unconformably overlain or in fault
contact with the Buttle Lake Group which consists of
the Cameron River sediments and the Buttle Lake
limestone. This is in turn overlain by the Vancouver
(Triassic) and Bonanza (Jurassic) groups. These rocks
are intruded by the middle Jurassic Island plutonic suite
and are unconformably overlain by Cretaceous
sedimentary rocks of the Nanaimo Group.

PROPERTY GEOLOGY

The main zone of mineralization in the south of the
property occurs near a small exposure of Buttle Lake
limestone close to a contact with Sicker Group rocks.



The limestone is crinoidal and marked by numerous
sink holes. It confains 30-centimetre interbeds of
andesite and tuffaceous horizons which suggest an
interfingering relationship of reef facies limestone and
volcanic units,

Much of the property is underlain by multilithic
agglomerate and lapilli tuffs composed of subangular
fragments of dark grey basalt, cherty tuff, chert, crystal
lithic tuff, laminated tuff and other lithologies.
Fragments range in size from 0.4 to 20 centimetres.
These units are usually interbedded with massive tuffs,
banded tuffs, cherts and argillites. They arc largely
unmineralized with less than 1 per cent disseminated
pyrite in the massive tuffs,

Basalts of the Karmutsen Formation (Vancouver
Group) crop out as massive flows and also locally as
pillowed or brecciated flows. The massive flows contain
plagioclase phenocrysts in a black, fine-grained matrix
of plagioclase and mafic microlites. Quartz, epidote and
calcite veining are common. Karmutsen basalts are

devoid of sulphide mineralization except for rare
patches of chalcopyrite and malachite.

Island Intrusions cut the Karmutsen volcanics but
are nowhere in contact with the older Sicker Group
rocks. The unit consists mainly of medium to coarse-
grained quartz monzonite with 65 per cent feldspar, 20
per cent laths and irregular patches of hornblende
altered to biotite and chlorite, 15 per cent fine
interstitial quartz and a trace of sphene. There are
abundant quartz-epidote veinlets cutting the unit and
some mineralization occurs on the southeastern part of
the property on the Sunrise claim (Figure B-9-1).
Nanaimo Group clastic sediments and Tertiary
intrusions are also exposed on the property.

The Nanaimo Group overlies both the Buttle Lake
Group and the Sicker Group. It consists of a lower
section of matrix-supported conglomerate and an upper
section of black argillite. The upper section containg
some finely disseminated pyrite. The Tertiary
intrusions, the youngest rocks on the property, contain
no sulphides,
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MINERALIZATION

The most important mineralization is the hematite
"iron formation" occuring above the limestone and close
to an unconformity with the overlying Nanaimo
sediments on the Villalta A and D claims (Figure B-9-
1). The hematite layer is stratabound and powdery to
massive  with  drill-indicated  dimensions  of
approximately 110 by 30 by 14 metres dipping steeply
north-northeast. It varies from black specular to earthy
red and appears pitted, weathered and limonitic on
surface. The gold appears evenly distributed at times,
but sometimes appears to be of better grade near the
base.

North of the iron formation in altered limestone
arc steeply dipping discontinuous veins and crudely
banded conformable lenses of massive fine to coarse-
grained pyrite with pyrrhotite. Lesser sphalerite,
magnetite, chalcopyrite and galena are evident. These
occurences locally carry anomalous gold, silver, copper,
zinc and tungsten, but have not attracted detailed
exploration. Shear zones in the Island Intrusions on the
Sunrise claims contain lenses of quartz, pyrite, sparse
malachite and rare bornite, however, they are not
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considered a significant target.

Published reserves for the Villalta property stand at
36 100 tonnes of proven and probable ore with grades
of 3.4 grams per tonne gold and 16.1 grams per tonne
silver,

WORK. DONE

1987: 47 diamond-drill holes, 1042 metres.
1988: A feasibility study was conducted for a small
open-pit mine and leach pad.
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MOSS-MAT STREAM SEDIMENT SAMPLING
IN THE ALBERNI - NANAIMO LAKES AREA

(92F/1W, 2E and part of 7E)
(Fig. B1, No. 10)

INTRODUCTION

Moss-mat stream sediment sampling has been
shown to be an efficient means of acquiring regional
stream sediment geochemical data (Matysek and Day,
1988; Matysek ef al., 1989a, b). Elements such as gold,
which are concentrated in heavy minerals, are enhanced
in the moss-mat sample compared to conventional
stream-sediment samples from the same location, while
hydromorphically dispersed elements such as copper
and zinc yield similar results to the conventional
sample, This results in the more efficient definition of
trends for elements like gold while reproducing results
for other elements. Moss-mat sampling is being used as
an integral part of the Regional Geochemical Survey of
Vancouver Island.

Seventy-four moss-mat samples were collected by
mapping crews in the Port Alberni - Nanaimo Lakes
area, during 1:50 000-scale regional geological mapping
as part of the Sicker Project (Massey and Friday, 1989).
These samples represent 67 sample stations with
duplicate samples from seven stations. This data set
(previously reported by Massey et al., 1989) provides a
foretaste of the larger RGS sampling planned for
southern Vancouver Island in 1989 (with a prospective
relecase during the summer of 1990) and allows some
comments to be made concerning the resource
assessment of the Alberni - Nanaimo Lakes area.

GEOLOGY AND MINERALIZATION

The Alberni - Nanaimo Lakes area is situated at
the northwestern end of the Cowichan uplift, a major
geanticline cored by volcanic and sedimentary rocks of
the Paleozoic Sicker Group (Figure B-10-1). These are
intruded by diabase and gabbro coeval with the
overlying basaltic volcanics of the Late Triassic
Karmutsen Formation. Mieritic limestone of the
Quatsino Formation and intermediate to felsic volcanic
rocks of the Bonanza Group overlie the Karmutsen
Formation, though they are volumetrically insignificant
within the study area. All thesc sequences have becn
subsequently intruded by granodiorite stocks and
plutons of the Middle Jurassic Island Intrusions. Late
Cretaceous sediments of the Nanaimo Group lie
unconformably on the older sequences and are the
principal host to Late(?) Eocene porphyry sills. The
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lithostratigraphy of the area is described in more detail

by Masscy and Friday {1989) and Massey et al. (1989).

The area has undergone a complex tectonic history
involving at least five major deformational events. The
present regional map pattern is dominated by the
effects of a middle Jurassic regional warping, which
produced the geanticlinal uplift, and a Tertiary
compressional faulting event. The latter gave rise to a
system of northwest-trending, high-angle, listric reverse
faults, for example the Cowichan River fault, that cut
the map area into several slices. North-trending vertical
faults, such as the Mineral Creek fault, offset the
reverse faults.

Exploration and mining in the Alberni - Nanaimo
Lakes arca started as early as 1862 with small-scale
placer-gold workings on China Creek. Exploration has
proceeded since then in a somewhat cyclical fashion,
focusing on gold and base metal deposits. Six different
types of metallic mineral deposit are found in the area
(Figure B-10-1):

( ) Volcanogenic, polymetallic massive sulphides and
exhalative oxides, for example, Regina, "900 Zone"
of the Debbie,

(1) Gold-bearing pyrite-chalcopyrite-quartz-carbonate
veins along shears and faults, for example Black
Panther, Victoria, Thistle,

(u1y Copper-molybdenum quartz veins and stockworks,
for example, WWW,

(Iv) Other base metal quartz veins, for example, Rush
and MOR.

(V) Iron-copper skarns, for example, Kitchener.

(vI) Epigenetic quartz-arsenic(-antimony) veins, for
example, Grizzly.

MOSS-MAT SAMPLING

The sampling program consisted of collection of
samples along Franklin River, which drains the Thistle
ming area, as a test of moss-mat sampling in the region;
and regional collection of moss-mat samples from 67
streams with drainage areas of 5 to 15 square
kilometres.

Moss-mat samples were collected from boulders
and logs within the active channel of streams; duplicate
samples were collected at 10 per cent of all stations.
The moss-mat samples were placed in kraft paper bags
and air-dried for two to three days. Organic material
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Sample
Number

A88-001-M-0
ABB-002-M-0
ABB-003-M-0
AB8-004-M-1
AB8-004-M-2
A88-005-M-0
A88-006-M-0
AB8-007-M-0
AB8-008-M-0
AB8-009-M-0
A88-010-M-0
A88-011-M-0
A88-012-M-1
A88-012-M-2
AB8-013-M-0
ABB-014-M-0
A88-015-M-0
AB8-016-M-0
A88-017-M-0
A88-018-M-0
A88-019-M-0
A38-020-M-0
A88-021-M-0
AB8-022-M-0
A88-023-M-1
ABB-023-M-2
A88-024-M-0
ABB-025-M-0
ABB-026-M-0
A88-027-M-0
A88-028-M-0
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5443300
5443250
5451350
5452600
5462600
5438900
5439300
5437500
5437900

5446250
5446250

UtM Cu
Easting ppm
388450 110
391500 107
381380 &7
379650 86
379650 a3
391550 a1
392150 72
392900 208
392700 114
391700 62
385100 119
386200 76
387350 52
387350 53
387050 74
387100 71
388750 61
396900 124
398300 89
3988150 129
395950 75
381750 64
382650 248
382450 77
378750 83
378750 88
375850 92
379350 54
382350 140
385400 114
370300 94
382700 134
375000 42
375100 27
375100 k|
378750 59
373430 38
372350 51
373300 118
374200 &1
387100 81
387150 84
384550 94
381400 94
381850 357
378000 132
378000 176
374600 86
372950 36
378350 335
77900 89
377900 79
374460 82
378700 101
377000 180
399950 95
399850 69
395700 61
399050 60
401100 57
406400 51
406500 80
394950 B0
394950 58
392300 72
395000 48
366720 102
369550 34
371410 40
373050 54
370500 59
370850 45
370900 22
370800 22

TABLE 8-10-1. ANALYTICAL RESULTS
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was scparated from the dried samples and discarded.
The remaining mineral sediment was sieved to -80
mesh.

Analysis for 37 elements was performed by Acme
Analytical Laboratories, Vancouver. A 0.5-gram
portion of the -80-mesh sediment was digested with
aqua regia and 30 elements were determined by
inductively coupled plasma emission spectroscopy (ICP-
ES). Low detection limits for arsenic, antimony,
bismuth, tellurium, sellenium and germanium were
determined by reduction to their hydrides with ICP-ES
finish. Mercury was determined by cold-vapour atomic
absorption. Gold was determined by graphite-furnace
atomic absorption following digestion of a 10-gram split
with aqua regia and extraction with methyl isobutyl
ketone (MIBK) on an acid leach extract. These
digestions do not breakdown highly resistant silicates
and oxides. Results for elements considered in this
study are tabulated and included in Cpen File 1989-6
and as Table B-10-1,

INTERPRETATION
ORIENTATION STUDY (FRANKLIN RIVER)
Anomalous concentrations of copper and gold were

encountered downstream from the Thistle copper-gold
mine (Figure B-10-2). Copper concentrations in both
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Figure B-10-2. Dispersion patterns for Cu and Au in moss-mat
(filled circles) and stream sediments (open circles) in Franklin River
downstream of the Thistle Cu-Au mine. M position of mine site; T
position of major tributary draining Father and Son Lake.
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moss-mat  sediments and = conventional stream
sediments decrease to local background concentrations
(roughly 83 ppm determined from three samples
collected in unmineralized areas) within 1 kilometre
from the mine. The same effect is observed 3
kilometres below the mine where a second source
decays to background levels in the same distance.

Gold concentrations are typically greater in moss-
mat sediments than stream sediments. This effect is
especially apparent 4 kilometres from the mine where
moss-mat  sediments indicate the presence of gold
mineralization whereas stream scdiments return values
near the detection limit. Results indicate the suitability
of moss-mat sediments for regional reconnaissance
surveys for gold at the density used in the regional
survey.

REGIONAL STUDY

The dominant lithostratigraphic units within the
drainage basin were recorded for each sample location
to investigate the variation of background and threshold
levels with lithostratigraphy. Two subsets of the data
were considered; one for the Sicker Group (41
samples) and a second for the Karmutsen Formation
volcanics and intrusives (29 samples) with some minor
overlap between the two subsgts. The small number of
samples involved precluded meaningful comparison of
Island Intrusion, Nanaimo Group and Tertiary
intrusion subsets. However, given the sample sizes of
the subscts, little or no significant difference
(significance level =0.05) could be found between the
two subsets based on statistical measures such as mean,
median, range, 75th percentile and probability plots.
Neither did the two subsets differ significantly from the
total dataset. In consequence, the dataset was treated as
a whole for the further definition of anomalous
samples.

In order to determine suitable values for the
background and anomaly threshold, data for each
element were plotted on probability plots and model
curves fitted using an interactive computer program
(Probplot; Stanley, 1988). A logarithmic transform was
used for all elements with the exception of gold for
which a square-root transform (approximating a
Poisson distribution; Hoyle, 1973) was utilized.
Transformation of data is needed to approximate the
Gaussian normal distribution which plots as a straight
line on probability graphs. Several elements showed
clearcut breaks in the slope of the probability plot at
the high-value end, enabling the anomalous values to be
casily separated from the background population and a
suitable threshold value to be defined. These
anomalous samples are discussed below.



Of particular interest, it was noted that nearly all
elements showed signs of a break in slope at low values
indicating the presence of a small number of
anomalously low samples compared to the background
population. However, samples anomalously low for one
clement are not necessarily low for another element.
This effect may be attributed to sensitivity problems
near the detection limit for some elements,

BASE-METAL (CU~-ZN~PB): RESULTS
Probability plots for the base metals appear to be

unimodal, reflecting only background values (Figures
B-10-3 to 5). The range of values found is typical of that

200
"
'\ in
¢
.\
"
100~ .
e
80 ‘e,
PPm "
L
401 \‘.
i [ | ' ! i
99 95 8% 50 155 3
percent

Figure B-10-3. TLogarithmic probability plot for zinc from all
moss-mat stream sediment samples, Duplicates are averaged before
being included in the plot. Line is model population derived from
the Probplot program (Stanley, 1988).
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Figure B-104. Logarithmic probability plot for lead from all
moss-mat stream sediment samples. Duplicates are averaged before
being included in the plot. Line is model population derived from
the Probplot program (Stanley, 1988).
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Figure B-10-5. Logarithmic probability plot for copper from all
moss-mat stream sediment samples. Duplicates are averaged before
being included in the plot. Line is model population derived from
the Probplot program (Stanley, 1988).

expected in volcanic rocks which dominate the Alberni -
Nanaimo Lakes area. No anomalously high-value
samples appear to be present such as would result from
contamination of stream sediments from sulphide
mineralization. This is a little surprising considering the
importance of the Sicker Group as a host for
polymetallic massive sulphide deposits. The lack of
anomalous samples may reflect either:

(a) the low potential for significant massive sulphide
mineralization in the area. The Maclaughlin Ridge
Formation of the Sicker Group, host to the
Kuroko-style Lara and Mount Sicker deposits, is
represented in the Alberni area by more distal
facies bedded tuffites and volcaniclastic sediments
that are unmineralized. However, exhalative
oxide-facies cherts occur at the contact between
the Duck Lake and Nitinat formations
stratigraphically lower in the Sicker Group.
Sulphides have also been reported at this
stratigraphic level, for example the Regina
property, or

rapid decay of anomalies as indicated by the
orientation study, in which case sampling at this
density is not adequate to detect small isolated
OCCurrences; or

failure to adequately define the background
values, The orientation survey results from
unmineralized stream sediments have copper
values less than 80 ppm. However, many samples
yiclded higher copper values, perhaps suggesting
that the region as a whole may be anomalous and
not enough background samples have been
collected in this somewhat limited regional
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sampling to allow definition of the threshold value.
The forthcoming RGS sampling will provide a
good test of this possibility.

Two samples could be interpreted as being
anomalously high in copper (see Figure B-10-5).
However, both of these are from streams in the south
of the area, draining arcas with significant amounts of
Island Intrusion granodiorite within the basin and may
reflect copper-molybdenum mineralization.

PrRECIOUS METALS AND PATHFINDER ELEMENTS:
RESULTS

Samples show a wide range in values for gold, from
1 to 3830 ppb, with many values being quite high,
reflecting the known potential of the area for gold
deposits. Duplicate samples show good reproducability
at low and high levels suggesting that gold present in
the sediment is very fine. Well-defined bimodal
populations are apparent in probability plots for gold,
and also for mercury and arsenic (Figures B-10-5, 6 and
7) and threshold values can easily be established for
these elements. However, most samples have silver
values at or below detection limit (0.1 ppm) precluding
the use of the probability plot. A threshold value of 0.3
ppm was arbitrarily chosen to separate the anomalously
high values from the background of subdetection
values. This is comparable at the percentile level (84th
percentile) to the better defined thresholds for arsenic
(88th percentile), mercury (85th percentile) and gold
(77th percentifec). A good threshold could not be
defined for antimony but, in gencral, samples with
elevated antimony values were also high in one or more
of gold, mercury or arsenic.
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Figure B-10-6. Logarithmie probability plot for arsenic. Model
curve fitted interactively using Probplot (Stanley, 1988), indicating
threshold value of 26 ppm.
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Figure B-10-7. Logarithmic probability plot for mercury.

Model curve fitted interactively using Probplot (Stanley, 1988),
indicating threshold value of 127 ppb.

The sample locations anomalous in these four
elements are shown overlain on simplified geology in
Figure B-10-8. Three significant points can be made.
Firstly, several of the anomalies arc multi-element,
often involving three of the four elements. Secondly, the
anomalous stations occur on streams running along or
draining basins cut by Tertiary faults such as the
Mineral Creek and Cowichan faults. Thirdly, the
clement  assemblage  suggests  epithermal  to
mesothermal gold veins as sources. Quartz-ankerite-
gold veins and alteration are common along the
Tertiary and older faults, and lithogeochemical samples
from such alteration zones are often anomalous in gold.

OTHER ELEMENTS

Several elements (U, Th, Cd, Mo, W) were found
to be at or near detection limit in all samples. Nickel
and chromium show unimodal background distributions
on probability plots, similar to the base metals.
Vanadium, however, shows anomalous values above the
95th percentile (187 ppm). The samples concerned are
not spatially related to any mineralization and may
reflect Karmutsen Formation rocks in the drainage
basin.

SUMMARY AND CONCLUSIONS

Moss-mat stream sediment sampling in the Alberni
- Nanaimo Lakes area provides another example of the
efficacy of the method to easily and efficiently collect
regional geochemical data for a large suite of elements
useful to the explorationist. The data support the
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targeting of the study area as prospective for gold,
suggesting that exploration efforts be directed towards
the epithermal-mesothermal quartz-ankerite alteration
found along fault zones. Surprisingly, no signature of
potential massive sulphide mineralization is apparent in
this dataset, suggesting that the potential for such
deposits is low or that the sampling density was too low.
Resampling during the 1989 Regional Geochemical
Survey will test these conclusions.
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BEAR GROUP (092F044, 45, 46)
(Fig. B1, No. 11)

Long. 125°23’

By Shielagh N. Pfuetzenreuter

92F/3W

ALBERNI MINING DIVISION. 55 kilometres southwest of Port Alberni, on west side

LocATION: Lat, 49°07'

of Kennedy River.
Crams:

CAPTAIN HOOK, BLASTER.
ACCESS:

logging roads,
OWNER /OPERATOR:
COMMODITIES: Gold, silver, copper.
INTRODUCTION

Mineral exploration in the Kennedy Lake arca
dates back to the 19th century. The Bear group was
staked by Mr, A. Spittall and company in 1902. Little is
documented until International Coast Minerals
Corporation acquired the property in 1980. Geological
mapping, soil geochemistry, ground geophysical
surveys, trenching, sampling and diamond drilling has
since been completed.

GEOLOGY

The area is rugged with elevations ranging from 20
to 600 metres above sea level. The claims are underlain
by Karmutsen voleanics and Quatsino limestone of the
Triassic Vancouver Group which are intruded by
Jurassic granodiorite to quartz diorite, The volcanics
consist of andesitic to basaltic flows, tuffs and
volcaniclastics. West-northwest-trending shear zones of
Tertiary age (Mine Creek and Canoe Creek faults) cut
these rocks. Lode gold mineralization occurs in a series
of steeply dipping quartz veins occupying splay faults,
sheeted zones and shears.

MINERALIZATION

Mineralization consists of Tertiary mesothermal
quartz veins and stockworks containing pyrite,
pyrrhotite, chalcopyrite and sphalerite with minor
galena, arsenopyrite and traces of native gold. Although
skarn alteration of the Vancouver Group rocks is
widespread due to Jurassic intrusions, alteration related
to the Tertiary veins is limited to very minor
carbonatization and  chloritization. The main
mineralized veins, Shack, Bear and Black, occur in splay
faults related to the regional Mine Creck fault. The
Elite vein occurs within the Canoe Creek fault which is
located approximately two kilometres north of the Mine
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CINNAMON BEAR, GRIZZLY BEAR, BLACK BEAR, IRONSIDES, TITANIC,
Access is via Highway 4 from Port Alberni, then along a scries of well-maintained

INTERNATIONAL COAST MINERALS CORPORATION.

Creek fault, These major veins are generally less than
one metre in width but locally are up to 2.7 metres wide
in sygmoidal flexures. Gold assays, across full vein
width, from trench sampling and drill intersections have
values up to 85,7 grams per tonne across 2.7 metres in a
sulphide-rich part of the Black vein. More typically,
twenty-one channel samples across the Shack wein,
spaced over 50 metres strike length, averaged 23.7
grams per tonne gold and 65.5 grams per tonne silver
over an average width of 37 centimetres.

WORK BONE

A program of trenching, sampling and diamond
drilling was ongoing through 1988 and included work on
the Shack, Bear, Black and Elite vein systems.

BELR GROUP
EREATIONAL  LOAST MNERALS CORPORATION

ROAD -

y
i
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| o W wom
e T

CAPTAIN HOOK

Figure B-11-1. Claim and Showing Location Map, Bear Group.
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LANG BAY (92F137) By Z.D. Hora

(Fig. B1, No. 12)

LoCATION: Lat. 49°48’ Long. 124°14.5’ 92F/16W
VANCOUVER MINING DIVISION.,

CLaMS: TRISH 1-2; KELLY 1-5, ZOIE 1; Ryan 1-3.

ACCESS: Approximately 15 kilometres southeast of Powell River, along Highway 101 turning west
on Zielinski Road.

OWNER: Fargo Resources Limited.

OPERATOR: BRENDA MINES LIMITED and FARGQO RESQURCES LIMITED.

COMMODITY: Kaohin.

INTRODUCTION micron) kaolin with a brightness of 62.9 per cent at

The Lang Creek kaolin deposit was discovered in
1986 during exploration drilling for germanium-bearing
beds in a small (about 25 square kilometres)
sedimentary basin of Late Cretaceous (Campanian)
age. Exploration drilling and laboratory studies
followed the discovery and confirmed the presence of a
medium-sized deposit of residual kaolin in Coast
intrusions underlying the sedimentary rocks. The
economic potential of this deposit will be established by
further laboratory, marketing and feasibility studies.

EXPLORATION HISTORY

Five drilling programs have been completed since
the kaolin deposit was discovered. Thirty-one dry-
reverse circulation drill holes were completed in 1987,
initially with assistance from a FAME grant and later
under an option agreement with Brenda Mines Limited.
Two programs totalling 50 holes, mostly HQ-core
holes, followed in February and December of 1988, A
further 12 diamond-drill holes were completed in
January 1989. The company has also completed seismic,
magnetic and resistivity surveys to outline the depth and
size of the basin, with mixed success.

LABORATORY STUDIES

An initial study of the mineralogy, processing
possibilities and the properties of recovered kaolin was
undertaken by the Department of Metals and Materials
Engincering at The University of British Columbia, by
S. Mak, under the supervision of Professor A.CD.
Chaklader and funded by a grant from the National
Research Council. The results established a decrease in
kaolin content with increasing depth; the presence of
coarse-grained kaolin crystals (up to 9.3 microns) with a
brightness of 74.5 to 77.2 per cent in the upper-most
part of the deposit; and a fine-grained (less than 1

greater depth. Bleaching tests indicate that the
brightness of kaolin from the deeper parts of the
deposit can be significantly improved.

Further beneficiation studies were conducted in
commercial laboratories in Cornwall, England and at
Indiana University in the US.A. Work to date has
confirmed that it is feasible to improve the brightness of
the Lang Bay kaolin to meet paper-filler specifications.

GEOLOGY - REGIONAL SETTING

The Lang Creck kaolin deposit occurs within a
granodiorite-diorite pluton below a small outlier of
sedimentary rocks on the western edge of the Coast
plutonic complex. Sedimentary rocks consist of
irregular  layers of kaolin claystones, mudstones,
siltstones, sandstones and conglomerates with minor
detrital coal and coal lenses. Recent palynological
analyses of carbonaceous siltstone and claysione
samples correlate the Lang Bay sediments with the
Burrard Formation of the Lower Mainland and
Extension-Protection Formation of Vancouver Island.
The age of these rocks is Early to Middle Campanian.
The basement plutonic complex is Jurassic to
Cretaceous in age.

The entire basin area is poorly exposed, being
covered by a continuous mantle of glacial till; outcrops
are confined to the banks of Lang Creek.

DEPOSIT GEOLOGY
REsipual KAQLIN

Drilling indicates that the primary kaolin is
confined to the castern margin of the sedimentary basin
(Figure B-12-1). The kaolinized zone in the granitic
basement is approximately 200 metres wide and extends
northwesterly over a length of more than 2600 metres.
The residual kaolin attains a thickness of up to 30
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Figure B-12-1. Lang Bay area showing location of the residual kaclin deposit.
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Figure B-12-2. Cross-sections of the Lang Creck kaolin deposit, (adapted after Fargo Resources drilling and geophysical data),
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metres (Figure B-12-2). The Cretaceous sediments
throughout most of the basin, strike northwest and dip
approximately 20 degrees southwest, parallel to the
paleosurface which floors the basin (i.e., the top of the
primary kaolin deposit). Individual beds are difficult to
correlate from hole to hole, but there are some
indications that the dip of the paleosurface in the area
of the deposit is steeper than bedding in the overlaying
sediments.

There is a gradual decrease of kaolinization with
depth in the residual deposit. The upper half is
characterized by the presence of white, coarser grained
kaolin crystals. With increasing depth the white colour
gradually darkens to light grey. Mineralogical
examination indicates that unweathered feldspar is
present in the lower part of the deposit together with
some swelling clays. Fargo Resources Limited report
that processing studies indicate that the two types of
kaolin, which are present in approximately equal
proportions, can be separated. Exploration drilling to
date has not established how much of the apparent
thinning to the south can be attributed to lack of
primary weathering and how much to erosion. The
northern limit of the deposit, however, is clearly
erosional.

SECONDARY KAOLIN

A number of claystone and mudstone beds
interbedded with a coarser lithologic unit were
intersected during the exploration drilling for residual
kaolin. Preliminary tests reported by Fargo Resources
indicate that this usually brown or dark grey-coloured
clay and mudstone can be classified commercially as a
"medium to high duty” fireclay. Such material has
applications in both the refractory and ceramic
industries. These so-called "brown beds" are abundant
in the Lang Bay basin, but their economic potential
remains to be established.

ECONOMIC POTENTIAL

According to company data, the drilling programs
to date have outlined a primary kaolin reserve of
approximately 6 million tonnes of raw material with a
yield of some 15 per cent kaolin product.

DISCUSSION

Other primary kaolin occurrences have been
recorded outside of Lang Bay. The description of the
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Sumas Mountain fireclay deposit near Abbotsford
contains reports of kaolinized basement rocks below
the basal fireclay seam. A sample of claystone as-
sociated with the No. 1 coal seam at the Quinsam
colliery near Campbell River on Vancouver Island has
given a refractory value of 31.5 pyrometric cone
equivalent (PCE), which is indicative of a high kaolin
content. These observations from three widely
separated Cretaceous sedimentary outliers between the
Fraser Lowland and the northern part of Vancouver
Island suggest that a period of intense weathering
preceded and possibly overlapped the deposition of
basal Upper Cretaceous sediments which consequently
represent potential exploration targets.
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HARRISON GOLD, ABO, RN (092HSW092)

By H.P. Wilton, W.J. McMillan,

(Fig. B1, No. 13} and G.E. Ray

LOCATION: Lat. 49°20° Long. 121°45’ 92H/5
NEW WESTMINSTER MINING DIVISION. 4 kilometres northeast of Harrison Hot
Springs, on east side of Harrison Lake; 100 kilometres east of Vancouver.

CLAIMS: RN, FF, MBI, HOT 1-8, COLD 1-4,

ACCESS: Highway 9 from Agassiz and Harrison Hot Springs.

OWNER: Abco Resource Corporation, 40%; Bema Gold Corporation, 60%.

OPERATOR: KERR ADDISON MINES LIMITED (until July, 1988); BEMA GOLD
CORPORATION (after July, 1988).

COMMODITIES: Gold, silver.

INTRODUCTION GENERAL GEOLOGY

Gold-silver mineralization on the Harrison Gold
property consists mainly of a series of flat to gently
dipping, veins of thin quartz-sulphide veins confined
within a series of quartz diorite stocks. Eight separate
stocks have so far been outlined on the property and all
are known to be mineralized to some degree. Bema
Gold Corporation has published probable ore reserves
of 2.5 million tonnes grading 3.4 grams gold per tonne
with an inferred additional reserve of 1.9 million tonnes
of the same grade, all within the Jenner stock.

EXPLORATION HISTORY

Gold was first discovered sometime prior to 1972 in
the outcrop of a prominent shallow-dipping quartz-
sulphide vein 0.3 metre wide which cuts the Portal stock
on what is now the RN claim. The vein was mined
intermittently by several operators between 1972 and
1982, both from surface and from a 60-metre adit.
Recorded ore shipments doring that period totalled
642.8 tonnes containing 30 443 grams of gold and 616
kilograms of copper (Allen and Allen, 1983).

Abo Oil Corporation optioned the property in early
1982 and over the next two years conducted geological
mapping, soil sampling, geophysics and diamond
drilling totalling 3341 metres in 34 holes. In the fall of
1984 Kerr Addison Mines Limited entered into a joint
venture agreement with Abo Qil and, in 1985, drilled a
further five holes totalling 833.5 metres (Clendenan and
Bruland, 1986). The joint venture drilled 15 more holes
in 1986 in addition to carrying out extensive mapping
and surface surveys. (Bruland and Clendenan, 1987).
The work done in 1987 was highlighted by 182 metres
of underground drifting in the Jenner stock followed by
the pilot milling of a 1053-tonne bulk sample.
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Most of the property is underlain by sedimentary
and volcaniclastic rocks considered to be part of the
Brokenback Hill Formation of Early Cretaceous age.
At least eight small calcalkaline stocks, composed
matinly of quartz diorite with minor diorite, intrude and
locally metamorphose these country rocks. It is possible
that the stocks coalesce at depth and are offshoots from
the nearby Hicks Lake batholith. Sericite associated
with a quartz vein in the RN adit (Portal stock) vielded
a potassium-argon age of 24.5t1.0 Ma (Ray, 1985).
Hornblende and biotite from a similar quartz diorite
intrusion at Doctors Point on the west side of Harrison
Lake gave potassium-argon ages ranging between 19
and 25 Ma while muscovite from an associated gold-
bearing vein has yielded an age of 23 Ma (Ray, 1986). It
is concluded that the guartz diorite plutons and the
related gold-bearing quartz veins are Late Oligocene to
Early Miocene in age (20-25 Ma).

The eight mineralized stocks explored so far are
multiphase with many dark to light-coloured dykes
cutting a predominantly quartz diorite host. Locally the
diorite displays steeply dipping, alternating light and
dark layers varying from one to a few centimetres in
thickness. This mineralogical segregation may be due to
crystal separation during stock emplacement as
described by Ray for the similar stocks at Doctors
Potnt. Disseminated pyrrhotite averages 3 to 5 per cent
in the quartz diorite. Detailed mapping by company
geologists in 1988 showed a series of small pipe-like
stocks separated by hornfelsed country rocks; these
probably represent cupolas or offshoots of a larger
intrusion at depth. Emplacement is interpreted by
project staff to have been passive (B.H. Kahlert,
personal communication, 1989). They describe screens
of metamorphosed country rocks and xenolith-rich



areas that may represent borders between successive
intrusive  phases. Contact metamorphism  with
production  of  biotite-cpidote-garnet  hornfels
characterizes hangingwall contacts and roof zones of
the stocks. Some of these zones are recrystallized and
granitized producing transitional contacts. Footwall
metamorphic halos are narrow and contain numerous
dykes,

MINERALIZATION

Gold mineralization is restricted to a series of flat
to gently dipping thin quartz-pyrrhotite veins within the
quartz diorite stocks, Veins and other quartz
segregations are abundant within the adjoining hornfels
they contain pyrrhotite but no sigaificant gold. Beyond
the hornfels, in unaltered country rock, pyrite becomes
the dominant sulphide and the quartz veins are barren.

Veins within the stocks are mineralized with
pyrrhotite, minor pyrite (po:py averages 9:1), native
gold and accessory scheelite, sphalerite, chalcopyrite,
gold tellurides, arsenopyrite and molybdenite. Visible
gold is common, cither isolated in guartz or adjacent to
pyrrhotite \concentrations; the ore is free-milling,
Larger, better-grade veins often contain pyrrhotite
concentrated along the margins and as internal bands.
Calcite occurs occasionally as a minor gangue mineral,
The quartz veins have little or no wallrock alteration
halo. Veins cutting stocks in the southern part of the
property (e.g. Hill) seem to contain more base metal
sulphides, scheelite and arsenopyrite, and have a higher
silver:gold ratio than those to the north (e.g. Jenner).

The mineralized quartz veins are mainly shallow-
dipping to the west, east and south. Those striking
north and dipping cast and west are interpreted by
company geologists to be in conjugate shears generated
by horizontal east-west compression. The third set,
generally wider and more gold-rich than the other two,
dip steeply southwest and are belicved to have filled
tension fractures at the biseetrix between the conjugate
shears. Sulphide partings and tension gashes along
some veins suggest that they formed while shearing was
in progress; others are clearly vounger and offset older
veins, Drilling data suggest that the mineralized veins in
most, if not all, stocks are concentrated into stacked,
horizontal "zones" of unknown origin, A perhaps more
important zoning is indicated by denser concentrations
of veins near the margins of the stocks. This latter
zoning is believed duve to earlier brittle fracturing
contemporaneous with silica-gold segregation.

A steeply dipping, richly mineralized breccia zone
extends northward for several hundred metres from the
southwest edge of the Hill stock. It widens downward
from 30 metres wide at surface to more than 100
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metres wide where intersected by preliminary drilling,
The fragments are sharply angular to subrounded and
are composed mainly of sericitized country rock. The
matrix comprises 20 to 30 per cent of the breccia and
consists mainly of quartz, calcite and dark green
chlorite with local vuggy quartz patches and infillings of
massive pyrrhotite and minor pyrite and chalcopyrite.
The breccia alse contains minor arsenopyrite and
coarse black sphalerite; the higher gold values are
associated with sphalerite-rich sections. The margins of
the breccia locally have sulphide-rich zones up to 20
metres wide. These contain massive pyrrhotite with
traces of chalcopyrite. Skarn-like garnet-pyroxene
assemblages are developed where the breccia crosscuts
calcarous scdiments. One of the better drill inter-
sections in the breccia assayed 1.56 grams per tonne
gold, 4.4 grams per tonne silver and 0.56 per cent zinc
over 29 metres.

WORK DONE

Exploration in 1988 conmsisted of pgeological
mapping, geophysical and geochemical surveys, and a
total 10 044 metres of underground and surface
diamond drilling,
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THE STRUCTURAL CONTROL OF THE
TULAMEEN COMPLEX AND OUTLYING

ULTRAMAFIC BODIES (92H/7, 10)
(Fig. B1, No. 14)

INTRODUCTION

The Tulameen ultramafic to syenitic complex,
located 23 kilometres northwest of Princeton, is a
structurally controlled ultramafic body within Triassic
Nicola rocks. It has recieved much attention as the
probable source of placer platinum mined from its
drainage system since the turn of the century. The
nature and distribution of platinum-group elements and
associated chromite, magnetite, and refractory olivine
within the dunites, pyroxenites and pyroxene syenites
which comprise the Tulameen complex, have been
studied by many investigators including Camsell (1913),
Rice (1947), Findlay (1963, 1965, 1969), Cabri et al.
(1973), Raicevic and Cabri (1976), St. Louis (1984), St.
Louis et al, (1986), White (1987), Eastwood (1960,
19613, and by several mineral exploration groups
working in the Tulameen-Princeton area. An additional
exploration target within the Similkameen mining
district has been mineralized northwest and northeast-
trending quartz-carbonate vein systems within sheared
Nicola metavolcanic and metasedimentary rocks.
Recent mapping of the Tulameen complex and outlying
uitramafic bodies suggest these structures are localized
along the regional ductile and brittle shear zones which
control the map distribution of the yltramafic and
syenitic rocks.

The focus of a 3-week study in 1988 was to
investigate small isolated ultramafic "intrusions" briefly
alluded to by Camsell (1913), Rice (1947), Eastwood
(1961} and Findlay {1963}. Four outlying, fault-bounded
ultramafic bodies of hornblendite to pyroxenite
composition were located in areas corresponding to
high magnetic anomalies. The nature of the
relationships between these small ultramafic bodies
with host Nicola Group rocks has additional
implications for the style of tectonism within the
Tulameen River area. This current project, supported
by a British Columbia Geoscience Research Grant,
constitutes part of an M.Sc. thesis project in progress at
the University of Ottawa. '

GEOLOGICAL SETTING

The Tulameen complex, exposed over an area of
approximately 50 square kilometres, is a northwest-
trending elongate body emplaced into Triassic Nicola
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Group rocks at the western margin of the Intermontane
Belt. The Mount Lytton - Eagle complex, parallels the
14 kilometre length of the ultramafic complex to the
west. Terrigenous sedimentary and volcanic rocks of the
Tertiary Princeton Group occur to the southeast
(Figure B-14-1). A regional northwest-trending
foliation, dipping steeply to the southwest, which
characterizes the western parts of the Nicola Group and
southern parts of the Mount Lytton - Eagle complex
(Monger, 1985; Grieg, 1988) extends into and east of
the Tulameen complex (Figure B-14-2). Northwest-
trending mylonitic shear zones, which both bound and
dissect the complex, emphasize the apparent conformity
of the Tulameen complex to this regional structural
grain, The formation of this foliation is bracketed by
the probable latest Jurassic to earliest Cretaceous
{Grieg, 1988), foliated to gneissic biotite granodiorite of
the Eagle complex and unfoliated Tertiary dacitic and
basaltic dykes. All of the units within the study arca
have been disrupted by Tertiary brittle faulting (Figure
B-14-3).

The following brief synopsis of the Nicola Group
and ultramafic rocks generally corroborates ecarlier
work by Findlay (1963), and Nixon and Rublee (1988).

NICOLA GROUP

The oldest rocks within the study area belong to
the Triassic Nicola Group. In the vicinity of the
Tulameen complex, the Nicola Group is characterized
by intermediate to mafic pyroxene-feldspar-porphyritic
flows, pyroclastic and volcaniclastic rocks interbedded
with limestones and argillites. This lithologic
assemblage is correlated with the western Nicola belt
(Preto, 1977). Affinitics between the Nicola volcanic
rocks in the Tulameen area and Mortimer’s (1986,
1987) "Type 1" (strongly augite-pyroclastic alkaline),
subduction-refated lavas is suggested by the pyroxene-
dominated mineralogy of the mafic rocks.

The Nicola group shows a mappable variation in
lithology, metamorphic grade and strain, east and west
of the ultramafic to syenitic body. Greenschist-grade
(epidote-albite-chlorite) pyroxene-feldspar flows, pyro-
clastic breccias and tuffs predominate to the east.
Within half a kilometre of the eastern contact with the
ultramafic body, a strain gradient is best manifest
within Nicola pyroclastic breccias by a progressive
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Figure B-14-1. Generalized geologic map of the Tulameen Ultramafic Complex (modified after Findlay, 1963),
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elongation (up to 10:1 elongation ratio) of the bomb-
sized clasts and stretching of the pyroxene crystals in
the matrix, both imparting a well-developed lineation to
the sheared rocks, The more homogencous voleanic
flows and tuffaceous units become highly foliated
chlorite-muscovite schists with incipient biotite
developed along the foliation planes. |
An increase in  metamorphic grade, from
greenschist to amphibolite facies, is observed within the
belt of Nicola Group rocks, 1 kilometre wide, which
separaics the Tulameen and Eagle complexes. Close to
the Tulameen ultramafic rocks, the Nicola Group rocks
are characterized by biotite-chlorite-quartz and sericite
schists, impure marbles and garnet-epidote skarn zones.
At the contact with the Tulameen complex, the
metasediments are banded light and dark green, well-
lincated mylonites. As noted along Illal Creek,
progressively sheared garnet-cpidote-bearing schists
produce spectacular dark green to lime-green layered
tectonites with red-brown, rotated augen of garnet up
to 4 centimetres in diameter. Westward, towards the
Nicola Eagle Complex contact, the Nicola
metasedimentary rocks are characterized by highly
strained,  hornblende-biotite  schists,  siliceous
amphibolites and coarse marbles. The increase in
metamorphic grade within the Nicola Group, from
lower greenschist to amphibolite, is consistent with
regional observations documented by Grieg (1988).

TULAMEEN ULTRAMAFIC-SYENITE
COMPLEX

Simplistically, the map pattern of the Tulameen
complex can be represented by two bodies, with the
bulk of the ultramafic rocks to the northwest and
syenites to the southeast. The ultramafic portion is
dominated by massive chromitiferous dunite which
outcrops over a considerable lateral (10 kilometres) and
vertical (950 metres) distance. Olivine clinopyroxenite
partially envelopes the dunite and extends to the
southeast of Lodestone Mountain. Findlay (1963),
described the contact between the dunite and
clinopyroxenite as a "hybrid" zone, characterized by
inclusions of one rock type in the other unit. This
relationship is observed in exposures along Illal Creek
and Tulameen River, where irregular clots to pod-like
segregations of pyroxenite crystals, suggestive of
disrupted igneous layering, occur within the dunite.
Football-sized dunite inclusions are abundant within the
pyroxenite. Expansion fractures radiating out from the
dunite into the pyroxenites suggest their incorporation
prior to serpentinization. Within 200 metres of the
contact, parallel pyroxenite dykes up to 10 centimetres
in width, intrude the dunite on the south flank of
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Olivine Mountain, and along Illal Creek and Tulameen
River.

Resistant, white-weathering intercumulate to
cumulate plagioclase noted on the waterworn
pyroxenitic-gabbroic rocks in the Tulameen River
(Nixon and Rublee, 1988) and Illal Creck define rare
igneous modal grading. Whercas these features are
crudely developed along IMal Creek, secondary black
hornblende needles overgrow the pyroxene-feldspar
layering and obscure depositional features within the
cumulate rocks along the Tulameen River. Estimates of
facing direction implied from truncation, slumping and
disruption (by pyroxene inclusions) of the modal
layering suggest both southwest (Nixon and Rublee,
1988) and northeast direciions. However, the
significance of these features is suspect due to the
extent of both ductile and brittle faulting throughout
the Tulameen complex.

The pyroxene syenite mass is a compositionally
homogeneous, coarse-grained mass which underlies the
platean-like topography to the east. Pyroxene-cored
actinolitic amphiboles and euhedral laths of potassium
feldspar up to I centimetre long impart a crude but
measurable mineral lineation, which is parallel to the
lingation within the bounding mylonites. Saussuritized,
ragged plagioclase and pink potassium feldspar
contribute a mottled bright-green to pink appearance to
the unit. Chalk-white weathered prisms of apatite up to
1 centimetre in length, comprise up to 5 per cent of the
mode. Subtle variations in grain size and mineralogy of
the syenite body are evidenced by fine-grained
cquivalents which resemble the Copper Mountain
stock, and the presence of minor olivine and biotite.
Close to ductile shears, the progressively strained
syenite is converted to a well-lineated mylonite with
porphyroblasts of potassium feldspar. A uranium-lead
analysis for age determination of this unif is in progress
at the Geological Survey of Canada in Ottawa,

The relationship between the ultramafic and
syenitic rocks is difficult to resolve in the field due to
the lack of outcrop and hornblende-magunetite-apatite
skarn-like alteration of the two bodies at the contact.
Marginal to the ultramafic body the clinopyroxenite is
modified by the presence of coarse-grained to
pegmatitic clusters of hornblende crystals which impart
a blotchy appearance to the originally homogeneous
rock. This modified pyroxenite, one of the larger
mappable units within the Tulameen complex, occurs as
northwest-trending bands between the ultramafic and
syenite bodies. Approaching the contact with the
syemites the modal proportion of amphibole in the
pyroxenite increases from approximately 15 per cent in
the hornblende clinopyroxenites to 100 per cent, as
small lenses to bands of pegmatitic hornblendite, at the



contact. Magnetite and apatite are confined to the
hornblende-bearing rocks. Eastwood (1960) detailed
the distribution of magnetite in the modified pyroxenite
as individual grains disseminated through the
pyroxenite and lenses or vein-like bodies which consist
largely of magnetite. Apatite is easily identified as
chalky white inclusions within the hornblende erystals,
in amounts proportional to the amphibole in the rock
(i.e. from trace in the hornblende pyroxenites to 5 per
cent in the hornblendites). A metasomatic origin of the
amphibole is implied by reaction rims of hornblende
around inclusions of pyroxenite within the syenite as
well as "fragment-like bodies of feldspathic rock with
shells of amphibole in the pyroxenite" (Eastwood,
1960}, and the local concentration of bornblendite
along ductile shears within and at the margins of the
complex. Hornblende is not observed as a modal
mineral within the pyroxene syenite.

ULTRAMAFIC OUTLIERS

Several small ultramafic bodies are linearly
distributed along the trend of the Tulameen complex,
northwestwards towards Mount Henning, and southeast
to Whipsaw Creek (Figure B-14-1). The ultramafic
rocks, which range in composition from olivine and
hornblende pyroxenite to hornblendite, occur as highly
foliated lenses within mylonitized Nicola Group
greenstone and metasedimentary rocks. The two
northern bodies are confined to a northwest-trending
ductile shear zone which underlies the ridge separating
Skwum and Lawless creck valleys, approximately 2.5
kilometres northeast of the Tulameen complex. One of
the two bodies that outcrop in the Whipsaw Creek
drainage basin, 17 kilometres southeast of the
Tulameen complex, has been translated eastwards, off
this regional structure, presumably by Tertiary brittle
wrench faults,

SKWUM CREEK ULTRAMAFIC BODIES

A small ultramafic body exposed along Lawless
Creek from the mouth of Skwum Creck to 500 metres
upstream from this confluence, is rcached by a 1-
kilometre trail which branches south at Kilometre 21 on
the Britton Creck logging road, 21 kilometres northwest
of the town of Tulameen,

Hornblende-bearing clinopyroxenite, lying in fault
contact with chiorite-biotite schists to the southwest and
mafic volcanic rocks to the northeast, outcrops in
ravines along Skwum and Lawless creeks. The
southwestern contact of the clinopyroxenite with Nicola
Group, exposed in Skwum Creek, is separated by a 2-
metre-wide,  northwest-trending, iron stained
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carbonate-quartz shear zone (Eastwood, 1961). The
northeastern contact, which crosses Lawless Creek at
the point where the access road crosses the river, is a
tectonic  breccia-zone comprised of blocks of
clinopyroxenite, hornblendite, pyroxene syenite, Nicola
mafic volcanic rocks and a pink feldspar porphyry.
Throughout the 500 metre section of ultramafic rock,
the clinopyroxenite is extensively serpentinized and
disrupted by brittle faulting evidenced as clay gouge,
calcite-chalcedony cemented wallrock breccias and
crush zones. Stepped quartz and tremolite slickenfibres
on polished northeast-trending fault planes which
parallel the course of Lawless Creek indicate a dextral
oblique-slip displacement. Two types and orientations
of carbonate-chalcedony veins are abundant. The most
prevalent are mnortheast-trending, northwest-dipping
tension gashes characterized by layered calcite-
chalcedony walls around comb-textured quartz
interiors. The second type are more planar, northwest-
trending banded quartz-calcite veins which dip
moderately to the southwest.

Approximately 4 kilometres wnorthwest of the
Lawless Creek ultramafic tectonite, a small pod of
horablendite 1s exposed in a logging road cut on the
west side of the ridge separating Skwum and Lawless
creeks. The lens, oriented northwest and dipping
steeply to the southwest, is 5 metres wide, with
mylonitic margins around a coarse-grained core,
Orange-weathering, pyritized mylonitic Nicola mafic
volcanic rocks (bladed feldspar porphyry) bound the
ultramafic body to the southwest, whereas garnet-
bearing biotite schists are in fault’ contact to the
northeast.

WhIrsaw CREEK AREA

Two highly sheared ultramafic pods, outcrop 9
kilometres east southeast and 15 kilometres southeast
of the Tulameen complex between the headwaters of
Lamont and Corral (also referred to as Twelve-mile)
creeks and Forty-seven and Forty-three tributaries of
Whipsaw Creek, respectively. The more northerly body
is exposed near Kilometre 17 of the Lamont Branch
which forks northwest off the Whipsaw Main logging
road at Kilometre 2. This logging road system joins
Highway 3, 15 kilometres south of Princeton.

LAMONT ULTRAMAFIC BODY

At Kilometre 17 on the Lamont Branch, a
hornblende-bearing  pyroxenite  body  outcrops
discontinuously along the north side of the road for
approximately 200 metres. The ultramafic body is
contained within a zone of mafic pyroxene and feldspar-



bearing flows, pyroclastic breccias, tuffs and
argillaceous rocks of the Nicola Group, 6 kilometres
wide, which is bounded to the southwest by the Mount
Lytton - Eagle complex and oliving basalts of the
Princeton Group to the northeast. This package of
Nicola volcanic rocks, as well as all other lithologic
units in the area, are extensively disrupted by Tertiary
brittle faulting. A northwest-trending mylonitic fabric,
within Nicola porphyritic flows and breecias near the
contacts with the hornblende pyroxenite, is overprinted
by several east-trending, heavily iron-stained breccia
and clay gouge zones,

The ultramafite is comprised of four northwest-
trending lenses of hornblende pyroxenite, averaging 12
metres in thickness, which are separated by covered
areas 40 to 60 metres wide. Hand trenches through the
overburden in these areas expose strongly schistose
northwest-trending chloritic shear zones dipping steeply
to the southwest. Smaller, foliated pods of
hornblendite-rimmed  pyroxene-syenite and a
porphyrytic pyroxene-feldspar mafic volcanic rock crop
out at both southeastern and northwestern margins of
the ultramafic body. A limonite-stained block of
foliated, dull grey-blue weathering, porphyritic
pyroxene-feldspar mafic volcanic rock, 12 metres wide,
contains a distinctive grey-green porphyritic dyke with
stubby to acicular black hornblende and abundant (5
per cent) chalky-white apatite.

The heterogencous texture of the hornblende
pyroxenite suggests that it is a hybrid between a coarse-
grained, essentially mono-mineralic, grass-green
colored pyroxenite and a coarse-grained to pegmatitic
black hornblendite. Hornblende occurs as irregular
clots of stubby black crystals which are locally
concentrated in lens-like segregations of hornblendite.
Small Ienses of magnetite and narrow pegmatitic veins
of hornblendite with interstitial plagioclase (altered to
epidote) and apatite are associated with this patchy
distribution of hornblendite. Chalcopyrite and pyrite
occur as disseminated grains within the mafic
pegmatites and at the sheared margins of the ultramafic
pods. Irom-stained quartz slickenfibres on highly
polished east-trending fault planes plunge gently (20
degrees) to the east-southeast.

WHIPSAW CREEK ULTRAMAFIC BODY

Small, strongly sheared hornblendite and
pyroxenite pods, and foliated blocks of syenite within
actinolitic to amphibolitic schists and mylonitized
pyroclastic rocks of the Nicola Group, occur within a 2-
square-kilometre area north and south of Whipsaw
Creek between Friday and Skaist mountains. Qutcrops
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are largely confined to road cuts and logging scars, due
to a thick cover of quaternary alluvium.

On the north side of Whipsaw Creek, knocker-like
outcrops of strongly foliated and lineated ultramafic
rock are observed in a large clearcut at Kilometre 18 on
the Whipsaw Creek logging road and in the creck bank.
Foliated and lineated actinolitic Nicola schists border
the ultramafic rocks to the northeast. Well-developed
S-C fabrics and asymetric amphibole augen within the
schists, observed in road cuts along the 47-mile Branch
of the Whipsaw Main road, imply dextral shearing.
Banded pink and dark green mylonites, intruded by
abundant closely spaced, concordant, {oliated
granodioritic dykes, strikingly similar to the sheared
garnet-bearing biotite schists at the western contact
between the Tulameen complex and Nicola
metasedimentary rocks exposed in Illal Creek, confine
the ultramafic rocks to the southwest, close to the
Mount Lytton - Eagle Complex.

The ultramafic body is 100 metres wide and
comprised of several northwest-trending lenses dipping
steeply southwest. These lenses, which average 15
metres in length and vary in width from 2 to 5 metres,
are penetratively foliated pyroxene-porphyroclastic
amphibolitic schists. The marginal pods, exhibiting the
highest strain, are well-lineated (feldspar rodding)
mafic mylonites. Northwest and northeast-trending
fault-hosted quartz-carbonate stringers and veins with
disseminated pyrite, chalcopyrite and galena occur
within sheared Nicola rocks near their contact with the
ultramafites and Eagle dykes and pluton.

The Garrison logging road, which branches south
at Kilometre 15 on the Whipsaw Creek main logging
road, provides access to the ultramafic and syenitic
bodies south of Whipsaw Creek. Between kilometres 16
and 17 on the Garrison logging road, a strongly
fractured and limonite-stained syenite outcrops in road
cuts. The syenite is extensively deformed by breccia and
clay gouge zones up to 15 metres wide. One kilometre
to the northwest of the syenite, at kilometre 18, a white-
weathering gouge zone, 15 metres wide, separates
strongly foliated and fractured syenite from a narrow
lens of sheared hornblende-bearing pyroxenite,

Along a southwest-trending spur off the Garrison
road, foliated syenite is disrupted by high-angle brittle
faults with gently plunging, northwesterly directed iron-
stained striations. Approximately 1 kilometre to the
southwest, a chaotic mélange of syenite, Nicola Group
pyroclastic breccia, pyroxenite and hornblendite is
separated from foliated Nicola greenstones by
northwest-trending, southwest-dipping clay gouge
zones. Pencil-shaped, stretched volcanic clasts within
the pyroclastic breecias define a gently plunging,



northwest-directed lineation. Tensional gashes filled by
coarse chlorite and quartz are frequently observed.

STRUCTURAL GEOLOGY

The Tulameen complex and outlying ultramafic
bodies are aligned along a northwest-trending zone
which is coincident with the transition from ductilly
deformed, amphibolite-grade schistose Nicola Group
rocks on the west to britticy foliated to undeformed,
greenschist-grade volcanic rocks east of the ultramafic
complex. The dominant rock fabric, which diminishes in
intensity eastwards, is a northwest-trending, southwest-
dipping foliation measured within Nicola Group,
Tulameen and Mount Lytton - Eagle complex rocks
(Figures B-14-2, 4a). This foliation generally strikes be-
tween 140 and 150 degrees, although in areas disrupted
by Tertiary cross-faulting, it is deflected northwards
(110 to 120 degrees). A less homogeneous structural
fabric is in the Nicola greenstones east of the Tulameen
complex, manifest by the development of chlorite schist
close to discrete shear zones within unfoliated
pyroclastic breccias, tuffs and mafic flows.

Within the Tulameen complex, planar fabrics are
much better displayed in the syenites than the
monomineralic dunites and pyroxenites. An igneous
foliation and mineral lineation, defined in the syenite by
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Figure B-14-4a. Ductile structures in the Nicola Group and
Tulameen Complex. Open triangles represent foliations and closed
triangles represent lineations.
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the alignment of pyroxene-cored amphiboles and
feldspar laths, parallels the chlorite schistosity and
mineral lineation developed within sheared syenites
near northwest-trending, southwest-dipping mylonite
zones. Planar fabrics within the uMramafic rocks are
best developed in the strongly foliated and lineated,
northwest-trending, southwest dipping margins of the
pyroxenite pods exposed southwest of the Tulameen
complex.

Steep strain gradients, toward the mylonite zones
which bound the Tulameen complex and enclose
outlying altramafic bodies, are evidenced by the
transformation of foliated rocks to lineated tectonites
over short (50 metres) distances. The lineations
(Figures B-14-2, 4a), which consistently plunge gently
towards the northwest on the plane of the foliation
(Figure B-14-4a), are defined by stretched volcanic
clasts and quartz rodding within the bordering Nicola
Group rocks, stretched porphyroclasts of potassinm
feldspar within syenite, and elongated augen of
amphibole and pyroxene in mylonitized pyroxenites.

A characteristic structural feature of the Tulameen
area is the conformity between bedding, foliation, dyke
and quartz-carbonate vein orientations. Compositional
layering in impure marbles interbedded with schistose
Nicola rocks west of the Tulameen complex, and
bedding contacts between argillaceous tuffs and mafic
flows east of the ultramafic body, strike northwest and
dip to the southwest. Parallel swarms of foliated
granodioritic  dykes  intruding  the  Nicola
metasedimentary rocks near the contact with the Mount
Lytton - Eagle complex, and parallel sets of steeply
dipping, unfoliated Tertiary horoblende basalt dykes
observed within Nicola Group and Tulameen rocks
near their contact are consistently concordant with the
foliation (Figure B-14-4b). Exceptions to this uniform
dyke orientation are deformed Nicola feldspar porphyry
dykes, Tulameen basalt and pyroxenite dykes and the
unfoliated granitic dykes which crosscut the mylonitic
fabric at the western contact between the Nicola Group
and Tulameen complex exposed on the west flank of
Grasshopper Mountain.

Three vein sets are distinguished in the Tulameen
area (Figure B-14-4b). The most prevalent, are
boudinaged, heavily iron stained, quartz-carbonate
veins which are confined to the northwest-trending
mylonitic shear zones. The second type are
northeasterly trending comb-textured and
symmetrically crustified veins and discontinuous zones
of hydrothermally altered breccia composed of quartz,
chalcedony and calcite. Both types of these fault-hosted
veins may be either barren of visible sulphides or
mineralized with disseminated pyrite, chalcopyrite,
galena and sphalerite. The third type are east-trending
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TABLE B-14-1
EXPLORATION ACTIVITY IN THE TULAMEEN AREA

1982-1987
Commeodity
Target Location
Au, Ag, Pb, Zn Treasure Mt.
O-te s\.’reins
Au, Ag, Cu, Pb, Zn Mount Rabbitt
Qbc \greins ’
Cu, Au, Mo Mt. Henning
Qveing, bx
Cu Skwum-Henning
Q-Cc veing Ridge
PGE, Au, Ag Skwum-Lawless
Ultramafic Cr. confluence

Host rock

Ce-Q veins
Au, Ag, Cu, Pb, Zn Grasshopper Mt.
Q veins
PGE, Cr Grasshopper Mt.
Ultramafic
Host rock
Cu, PGE Grasshopper Mt.
Ultramafic
Host rock
Q-Cec veins
PGE Qlivine Mt
Ultramafic
MHost rock
Cu, Fe Qlivine Cr.
PGE, Cr, Cu Olivine Mt,
Ultramafic
Host rock
Au, Cr, Ni Clivine Mt.
Ultramafic
Host rock
Shear zones
PGE Qlivine Mt.
Ultramafic
Host rock
Fe, V, Ti Lodestone Mt.
Magnetite

Cu
Sheared Nicola-
:?I’ulameen contact

Sheared Nicola-
Tulameen contact

Au, Cu
Civeins

Au, Ag, Cu, Pb, Zn
Q-Cc veins

Au, Ag, Cu, Pb, Zn
Qveins

Cu, Pb, Zn
Qveins

B79

Tanglewoaod Hill
Lodestone Mt.

Newton Cr.,
Tulameen complex
south

Larnont Cr.
Whipsaw Cr.

South of
Whipsaw Cr.

South of
Whipsaw Cf.

Assessment
Report No.

11947

13396
16315
14158
14098
16487
1810

16015

15850

14448
10063

14448
7944

16323

15434

666
125

-
o —

11736

15976

12054

16579

16661
12506
11888
15326

15317
15042
12484

12703
14048



quartz-chlorite-filled tension gashes which occur within
the central part of the Tulameen complex which is
extensively disrupted by Tertiary normal faulting. These
extensional veins are generally unmineralized, although
coarse-grained pyrite and chalcopyrite has been
observed within veinlets.

DYKES .m
BOUDINAGED QUARTZ VEINS =
TENSION GASIIES
OPEN SPACEKE FILLED

QUARTZ VEINS o

Figure B-14-4b. Brittle structures in the Nicola Group and
Tulameen Complex. Filled squares represent foliated granitic and
unfoliated basaltic dykes; open squares represent boudinaged quartz
carbonate veins. Open circles represent open space filled carbonate
quartz veins and closed circles represent chlorite, quartz and calcite
filled tension gashes.

Brittle faults occur in the Tulameen area as steeply
dipping breccia, clay gouge and iron carbonate bearing
chloritic shear zones which parallel the courses of
creeks and rivers in the area. The northeast-trending
brittle structures are extensional in nature, with open-
space-filled calcite and quartz/chalcedony veins and
cemented wallrock breccias. Steps on the coarse fibrous
tremolite and quartz which define the subhorizontal
slickensides consistently indicate dextral oblique-slip
movement along these faults. East-trending, south-
dipping brittle fault zones are characterized by steeply
dipping, clay and chlorite gouge zones as well as steeply
dipping, sideritic shear zones with both subhorizontal
and subvertical striations along the fault planes.

In the Blakeburn open-cast mine, located 1.5
kilomtres due east of Tanglewood Hill, coal-bearing
strata of the Eocene Allenby Formation of the
Princeton Group (Goodarzi and Van der Flier-Keller,
1988) are disrupted by high-angle normal faults. Large
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blocks in the hangingwall of the normal faults are
rotated such that the originally subborizontal strata are
near vertical.

Examination of the Tulameen River section
described by Nixon and Rublee (1988), refutes the
existence of a thrust fault beiween the dunite and
olivine pyroxenite units. What was described as a 2-
metre-thick limestone, presumably derived from the
Nicola Group, emplaced between the two ultramafic
units, is a thick carbonate shear zone within the dunites,
Brecciated clasts of buff-colored serpentinite with relict
chromite grains arc cemented by a coarse-grained
carbonate matrix.

EXPLORATION ACTIVITY IN THE
TULAMEEN AREA

A summary of some of the exploration companies
involved in the Tulameen area over the past 5 years is
presented in Table B-14-1. Whereas companies holding
claims within the Tulameen complex are investigating
the platinum-group element potentia! of the ultramafic
rocks, those with properties along the faulted bound-
aries of the ultramafic to syenitic bodies are following
up base and precious metal values within quartz and
carbonate vein systems. These northwest and northeast-
trending fault-hosted veins exhibit similarities with
mesothermal gold-quartz vein systems, associated with
regionally extensive high-angle shear zones, as
described by Sibson ef al. (1988).

CONCLUSIONS

Regional-scale ductile and brittle structures control
the map pattern of ultramafic rocks in the Tulameen
complex. The northwest-trending, southwest-dipping
mylonitic zone, which envelops the Tulameen complex
and outlying ultramafic bodies, extends for at least 50
kilometres from Mount Friday to Henning Mountain.
Preliminary analyses of the kinematics of the L-S
tectonites within the shear zone suggest a dextral sense
of shearing based upon S-C fabrics, rotated
porphyroclasts and asymmetric pull-aparts. The
northwest-trending mineral foliation, and gently
plunging, northwest directed primary (igneous) mineral
Hneation within the syenitic rocks of the Tulameen
complex suggests their emplacement during strike-slip
faulting. The small outlying ultramafic bodies are
interpreted to represent Tulameen complex rocks
which have been tectonically dismembered by moderate
to steeply dipping, northeast and east-trending normal
faults with oblique slip movement,



In addition to the platioum-group element
potential of the ultramafic rocks within the Tulameen
arca, fault-hosted quartz-carbonate vein systems with
precious and base metal values warrant continued
exploration interest in the Tulameen area.
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TULAMEEN PLACERS 92H/7, 10

By Graham T. Nixon, L.J. Cabri, and

(Fig. B1, No. 15) J.H.G. Laflamme

LLOCATION: Lat. 49°3¢" Long,. 120°51’ 92H/7, 10
SIMILKAMEEN MINING DIVISION. Tulameen ultramafic complex situated 23
kilometres northwest of Princeton, and platinum and gold-bearing placer gravels that
extend downstream for a distance of some 40 kilometres along the Tulameen River and
into the Similkameen River.

CLAIMS: GRASSHOPPER 1 and 2.

OWNER: Monica Resources Limited.

OPERATOR; LONGREACH RESOQURCES LIMITED.

ACCESS: By paved highway to Princeton and Tulameen, and from there by logging road to
Grasshopper Mountain either along the Tulameen River (11 kilometres) or roads
leading northward along Lawless Creek and then westward to Murphy Lakes and the
northern side of Grasshopper Mountain.

CoMMODITY; Platinum group clements.

ORIGIN OF PLATINUM NUGGETS IN TULAMEEN PLACERS:
A MINERAL CHEMISTRY APPROACH WITH
POTENTIAL FOR EXPLORATION

INTRODUCTION

Platinum and pold-bearing placers i the
Tulameen-Princeton region arve historically the largest
producers of platinum in British Columbia, yielding an
estimated 620 000 grams of platinum between 1889 and
1936 (O’'Neill and Gunning, 1934; Rice, 1947; and
recently summarized by Rublee, 1986). According to
Rice, the ratio of gold to platinum averages about 4:1 in
the lower reaches of the Tulameen and Similkameen
rivers but increases upstream, reaching about 1:1 in the
immediate vicinity of the ultramafic complex. Present-
day placer operations are small but the search for lode
deposits in the Tulameen has accelerated considerably
in recent years,

Previous studies have documented platinum group
minerals (PGM)} in placer nugeets and lode
occurrences (Harris and Cabri, 1973; Cabri and Harris,
1975; Cabri and Feather, 1975; Cabri et af., 1973; St
Louis ef al, 1986). In this report we present new
analytical data for the PGM and demonstrate the
potential of gangue-mineral chemistry for tracing the
source of platinum nuggets found in the placers.

The PGM and coexisting oxide and silicate
minerals from lode occurrences in the Tulameen mafic-
ultramafic complex and placer gravels in the region
were analyzed using an electron microprobe. This
instrument, a commonly neglected tool in mineral
exploration, provides quantitative nondestructive

B33

analysis of mineral grains measuring as little as several
microns across. The analytical results indicate that
although the PGM exhibit significant differences in
composition and texture between placer and lode
occurrences, the chemistry of associated chromite and
olivine enclosed in platinum nuggets is sufficiently
distinctive to allow unique characterization of their
hostrocks. In the case of the Tulameen complex, which
has a total outcrop area of some 60 square kilometres,
only rock types within the olivine-rich core of the
intrusion (an area of about 5 square kilometres) are
suitable hosts to the platinum nuggets studied in this
investigation. Furthermore, the geochemical signature
is so complete that only chromite-rich horizons could
have hosted the platinum mineralization.

GEOLOGIC SETTING

The Tulameen mafic-ultramafic complex occurs in
the southwestern Intermontane Belt near the western
edge of the Quesnellia tectonostratigraphic terrane.
The age of the complex is believed to be similar to that
of its host rocks, the Late Triassic (Carnian-Norian)
metavolcanic and metasedimentary lithologies of the
Nicola Group (Roddick and Farrar, 1971, 1972; Preto,
1979). The Nicola rocks are considered to form part of
a Late Triassic volcanic arc assemblage that extended
along the western margin of North America (Mortimer,
1986). Further details of the regional geology are given
by Nixon and Rublee (1988).
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Figure B-15-1. Detailed geologic map of the northern part of the Tulameen complex (after Nixon, 1988 and Findlay, 1963) showing the
Grasshopper 1 and 2 claim block. The Cliff zone marks the Jocation of platiniferous chromitites analyzed in this study.
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Figure B-15-2. Ternary PtyFes-PtyCuy-PtyNiy diagram showing compositions of platinum-iron alloys in Tulameen lode occurrences (this
study) and nuggets (Cabr et al., 1973, indicated as Tulameen {1973)) compared to alloys in other occurrences worldwide.

The ultramafic and gabbroic rocks of the Tulameen
complex belong to a class of intrusions known as
Alaskan-type complexes (Irvine, 1974; Findlay, 1963,
1969). Many of these intrusions in southeastern Alaska
are characterized by a crude zonal arrangement of rock
types extending from dunite in the core through
orthopyroxene-free peridotites and clinopyroxenites to
hornblendite and gabbro at the margins. However, the
Tulameen complex is one of a number of such bodies in
British Columbia that has been deformed such that
contacts with host rocks are commonly faulted and
original internal geometry is poorly known (Nixon and
Rublee, 1988; Nixon et al., 1989a, 1989, 1989c¢).
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SAMPLE DESCRIPTION AND
ANALYTICAL PROCEDURES

Lithogeochemical sampling and geologic mapping
of the Tulameen complex was completed in September
1987 during the initial phase of a program to evaluate
the mineral potential of Alaskan-type complexes in
British Columbia {Nixon and Rublee, 1988; Nixon,
1988). A representative suite of rock types was selected
for microprobe analysis of silicate and oxide minerals.
In addition, three chromitite samples from the "Cliff
zong" on the Grasshopper 1 claim at Grasshopper
Mountain (Figure B-15-1) were selected for PGM



http://TuIame.cn

—h

00

40
o

100Fe*3 /(Fe*3 + Al + Cr)
N »
o ]

N
o

100

80

o
-

100Cr/{Cr + Al)
4
o

20

T ] | | K
—
B SPINELS 7
Cation %
1 i | |
T T T j
",.}.
- h
. I
——— Chromitite ‘
e Dunite and ’
B Chromitiferous Dunite e 7]
------ Olivine Clinopyroxenite : .
.w .=  Hornblende Clinopyroxenite J
. Lincoln Nugget
& Holland Nugget
i ; I I .
0 20 40 60 80 100

100Fe*?/(Fe*? + Mg)

Figure B-15-3. Plot of spinel compositions in platiniferous nuggets and Tulameen ultramafic rocks.

B&o



analysis on the basis of highly anomalous PGE ascays
(2500-17000 ppb platioum and platinum:palladium
ratios between 75 and 560).

Two nugget specimens previously analyzed for
PGM by Raicevic and Cabri (1976) were reanalyzed for
coexisting gangue minerals: the "Lincoln nugget” is
believed to have ¢come from the former Lincoln mine
about three quarters of a kilometre below the mouth of
Britton Creek; the "Holland nugget” was obtained from
the Tulameen River by the late Dr. S. S. Holland. Both
nuggets contain abundant cumulus chromite and lesser
olivine enclosed within the PGM.

Mineral specimens were prepared as polished thin
sections and carbon coated. Minerals in placer nuggets
and all platinum alloys were analyzed at CANMET
using a JEOL-733 microprobe and energy-dispersive
techniques operated at 15 kilovolts with a beam current
of 12 nanoamperes. All other chromite and olivine
grains were analyzed at Queen’s University using an
ARL instrument fitted with an energy-dispersive
system. Operating conditions comprised an accelerating
voltage of 15 kilovolts, specimen current of 100
nanoamperes, and 2 to S-micron beam diameter.
Natural and synthetic minerals were used as standards
and raw data processed using conventional on-line data
reduction techniques.

RESULTS

The analytical results are summarized below and
shown in Figures B-15-2 to 4. A more complete report
of this research is currently being prepared for
publication.

PLATINUM GROUP MINERALS

The most common PGM identified in chromitites
from Grasshopper Mountain are platinum-iron alloys
including several species that are thought to be
tetraferroplatinum (PtpFey), isoferroplatinum (Pt3Fe),
and tulameenite (PtyFeCu) with minor rhodium,
palladium, iridium and nickel. They generally oceur as
enhedral inclusions in chromite ranging from less than
2 microns across to 30 x 35 microns. Other PGM in
decreasing order of frequency are: geversite (PtSby),
rhodium and iridium sulpharsenides (hollingworthite/
irarsite series, i.e. RhAsS-IrAsS), sperrylite (PtAsy) and
single grains of erlichmanite (OsS;), laurite (RuS»).
and irarsite (IrAsS). Platinum also occurs as a solid
solution in native copper (up to 36.5 weight per cent
platinum), The largest grain found in all three samples
was a 50 x 120 micron grain of platinum oxide
intergrown with geversite, platinum-bearing native
copper, a nickel antimonide and a nickel oxide(?)

enclosed in a vein of serpentine cutting chromite. Minor
serpentine, chlorite and magnetite are also present with
trace amounts of nickel sulphides (possibly millerite
and heazlewoodite), nickel antimonides (breithauptite
plus two others), nickel arsenides (maucherite plus
another), a nickel-cobalt-iron sulphide, native copper,
silver and a copper oxide,

Some of the PGM, especially the platinum alloys,
arc different to those previously encountered in the
placer nuggets (see Figure B-15-2, Tulameen (1973)
symbols). The principal platinum alloy, tentatively
identified as tetraferroplatinum, has compositions lying
near the center of a triangle bounded by
tetraferroplatinum - ferronickelplatinum - tulameenite,
and is most comparable to the compositions of
platinum-iron alloys at Noril’sk (Figure B-15-2). One
tulameenite grain lies on the PtyFeCu - PtpFeNi join
and another on the PtpFeCu - PtoCuNi join. Another
difference between lode and nugget minerals is the
much larger grain size of platinum-iron alloys in the
nuggets.

CHROMITE

The compositional fields for over 200 analyses of
chromium-bearing spinels are plotted in Figure B-15-3.
Spinels from the major lithologic units of the Tulameen
complex occupy different compositional fields and
become more oxidized and depleted in chrome with
increasing  iron/magnesium ratios, although
chrome/(chrome +alumina) ratios remain rather
uniform over most of the differentiation interval.
Analyses of chromites in the Lincoln nugget fall within
the fields of chromitite and chromitiferous dunite to

dunite, whereas chromites within the Holland nugget
(average of 8 random analyses) plot just outside the
maguesium-rich end of the chromitite field. This
suggests that these nuggets represent material eroded
from the dunitic core of the Tulameen complex.

OLIVINE

Histograms of oliving compositions for nuggets
and rock types of the Tulameen complex are shown in
Figure B-15-4, Olivines within the nuggets are distinctly
more forsteritic than olivines in clinopyroxenite, dunite
and chromitiferous dunite, but match rather closely
olivine crystals contained in chromitite horizons (both
platiniferous and non-platiniferous). In detail, olivines
in the vicinity of chromite-rich horizons become more
forsteritic as the modal abundance of chromite
increases relative to olivine. This trait has also been
documented from the Turnagain complex, another
Alaskan-type body in north-central British Columbia
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Figure B-15-4. Histogram of olivine compositions (forsterite mol. %)
in platiniferous nuggets and Tulameen ultramafic rocks.

(Clark, 1978, 1980) and is predictable theoretically
(Irvine, 1967). During slow cooling at magmatic tem-
peratures, subsolidus re-equilibration of ion -
magnesium ratios in chromite and olivine takes place
such that olivine tends to become more forsteritic and
chromite more iron-rich as temperature decreases. The
amount of iron-magnesium exchange is controlled by
the cooling rate and the local proportions of chromite
versus olivine. Cumulus olivine crystals trapped in
chromitite Jayers during magmatic sedimentation are

expected to exhibit the highest magnesium/iron ratios
(forsterite contents), which is exactly what is observed
in the Tulameen chromitites. Nugget olivine
compositions, therefore, provide convincing evidence
for magmatic platinum precipitation within a chromite-
enriched host rock, which is also consistent with the
chromite data described above.

IMPLICATIONS FOR EXPLORATION

The ability to pinpoint the source of placer plat-
inum in the Tulameen region using clectron-micro-
probe analyses of associated gangue minerals has a
great deal of potential in mineral exploration. In the
optimum case, as few as one or two unaltered gangue-
mineral grains may suffice to characterize the source of
the PGM. This technique could become a powerful ex-
ploration tool even if it were used to examine heavy
mineral separates that have no platinum visible to the
naked eye but yield anomalously high assay values for
the platinum group elements. Microprobe analysis of
the heavy minerals could place important constraints on
the source(s) of the mineralization and the relative
contributions of different source regions to the overall
geochemical signature, At a time when assays are now
routinely performed in commercial laboratories by in-
creasingly  sophisticated  analytical  techniques
(inductively-coupled plasma mass spectroscopy, instru-
mental neutron activation analysis, etc.) it is somewhat
surprising that exploration geologists and geochemists
have been slow to embrace microbeam techniques
among their arsenal of applied geochemical weaponry.
This attitude will undoubtedly change as more studies
demonstrate their potential and economic mineral de-
posits become even harder to find. We hope that the
success we have had in characterizing the source of
PGM in Tulameen placers will encourage more
widespread use of microbeam techniques in mineral
exploration.
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GEOLOGY AND EXPLORATION

IN THE BRIDGE RIVER VALLEY
(Fig. B1, No. 16)

INTRODUCTION

Gold in the Bridge River valley was first located by
placer miners on Gun Creek in 1859, near the present
town of Gold Bridge, and on Cadwallader Creek to the
south in 1865 (Patterson, 1979). Subsequent
prospecting, mainly in the period 1897 to 1913, located
most of the lode deposits that are the source of the
gold, although discoveries continued until construction
of the Mission Dam in 1959 and rerouting the main
access road to the north shore of the B.C. Hydro
reservoir - the present Carpenter Lake.

The principal mineral occurrences in the valley are
the Wayside, Congress and Minto properties located on
the main road north of Carpenter Lake 3.2, 6 and 7.7
kilometres, respectively, north and northeast of Gold
Bridge; and the Reliance and Olympic propertics
centred 4.2 and 7.4 kilometres, respectively, north and
northeast of Gold Bridge on the south side of
Carpenter Lake. Underground development on these
properties and much of the recorded ore production
took place during the period 1933 to 1940, The Minto
mine was the most important with an output of 80 650
tonnes of ore yielding 6.8 grams per tonne gold and 19.5
grams per tonne silver; the Wayside mine produced
35094 tonnes yielding 4.2 grams per tonne gold and 0.67
gram per tonne silver; and the Congress mine produced
943 tonnes yielding 2.7 grams per tonne gold and 1.4
grams per tonne silver (Harrop and Sinclair, 1985).

The object of this report is to update the geology
and exploration activity in the Gold Bridge area. Much
of this new exploration work consists of geological
mapping, drilling and some underground development
mainly by Chevron Canada Resources Ltd. on the
Wayside property (Dick er /., 1988; McAllister et al,
1988), Levon Resources Ltd. on the Congress (Cook ef
al, 1986), and Avino Mines and Resources Ltd. on the
Minto and Olympic properties (Sampson, 1988;
Friesen, 1988).

PHYSIOGRAPHY, GLACIATION AND
GOLD PLACERS

The Bridge River valley cuts through the Coast
Range at Gold Bridge and trends easterly and
southeasterly to the western edge of the Interior
Plateau near Lillooet, a distance of about 99 kilometres.
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Slopes rise from Gold Bridge at the west end of
Carpenter Lake, at an elevation of 654 metres, to the
summit of Mount Truax, the highest peak in the
immediate area, at 2880 metres above sea level.

The area has been markedly sculptured by
Pleistocene glaciers. The principal features are the
deep, broad and straight or gently curving main section
of the Bridge River valley, now occupied by Carpenter
and Downton lakes and, at somewhat higher elevation,
the broad flat-floored tributary valley of the Hurley
River. Towards the end of the last glacial episode the
melting ice lobes drained easterly to the Fraser River
depositing large volumes of sand and gravel, such as
presently found near the mouth of the Yalakom River.
This meliwater was also responsible for carving the
canyon section along the lower course of the Bridge
River. With further ablation and retreat of the Hurley
valley lobe, ice blockage in the main valley was removed
from the area near the present west end of Carpenter
Lake. Drainage was restored to the antecendant course
of the Bridge River from a temporary route through
Gun Lake and Pearson Pond. The thick gravel beds
deposted along this temporary route were subsequently
cut through by Gun Creek which was a tributary stream
supplying meltwater from the northwest. It is suspectad
that these gravel beds are the source of the reported
gold placer discoveries on Gun Creek in 1859,

Towards the end of the Pleistocene, meltwater
from the Cadwallader valley deeply incised the lower
section of the Hurley River valley depositing much
gravel and the gold placers at the mouth of the Hurley
River at Gold Bridge.

GEOLOGICAL SETTING

The first contributions to the geology of the area
were by the Geological Survey of Canada, mainly by
Cairnes (1937) and later by Roddick and Hutchison
(1973) and Woodsworth (1977). More recent mapping
and reports have been completed by Church and
MacLean (1989a), Church (1987), Church et al
(1988a), and Church and Pettipas (1989).

The rocks of the Bridge River valley comprise the
Cadwallader Group of Late Triassic age, consisting
mostly of well-preserved clastic sedimentary rocks and
pillow basalts, and the Fergusson assemblage (see
Cairnes, 1937) composed of  conspicuously
metamorphosed ribbon cherts, phyllites, marble bands



and greenstones which together with the Chisholm
schist, forms part of the underplated Permo-Triassic so-
called Bridge River complex (Potter, 1986). The first
fossil determination (conodonts) giving a Paleozoic
range to the Bridge River complex has been provided
recently by M. Orchard, of the Geological Survey of
Canada, on a carbonate lens sampled by the writer
from a thick sequence of cherts and phyllites (Lat.
50°51.6°, Long. 122°222"). Garver et al. (1989)
previously obtained a Paleozoic range from potassium-
argon dating of spilitic blueschist. The oldest rocks in
this assemblage are intruded by the Permian Bralorne
plutonics and somewhat younger ultramafics. Fine-
grained and porphyrtic late Cretaceous and Tertiary
dykes are common throughout the arca.

The assemblage of ribbon chert, basic volcanics
and intrusions, soda metasomatism and ultramafic
rocks comprise a typical ophiolitic association
{Amstutz, 1986} characterizing parts of the Bridge
River complex such as found in the Bralorne and
Shulaps areca. These rocks, including the Upper Triassic
oceanic facies, cogenic with the.Cadwallader Group, are
believed to have been underplated during the early
Mesozoic. Evidence of underplating is (1) the
development of high-pressure metamorphic facies, such
as the lawsonite - glancophane - bearing blueschists
seen locally, (2) intense dynamic metamorphism
manifest by many of the Permo-Triassic oceanic rocks,
and (3) multiple docking sutures at the contact between
rocks of the Bridge River and Cadwallader ‘terranes’. It
is believed that this underplating was achieved by steep
reverse faulting, thrusting and stacking of the various
oceanic and ocean-margin lithologies and slices of

ultramafic rock from the underlying mantle (Figure
B-16-1).

The middle Jurassic and early Cretaceous history is
not well represented although it is known that much of
the area lies within the confines of the Tyaughton
trough - a former marine channel extending through
the Bridge River area southeast to the Washington
state border. Remnants of the sedimentary rocks
deposited in this trough (the Relay Mountain Group)
are preserved locally in the region, such as in a small
downfaulted block in the southeast corner of the map
area. It appears that the western margin of the trough
was a welt coinciding with the intrusion of granite
magma, similar in composition to the clasts found in the
Relay Mountain Group (Church and Maclean, 1987b).

Much of the Cretaceous and Tertiary history of the
area was dominated by block faulting with related basin
development and transcurrent displacement such as the
southeast-trending Yalakom fault system. The resulting
intricate network of fractures is shown by regional
mapping (Figure B-16-2) and regional magnetic
patterns (Church and James, 1988).

MINERALIZATION

Mineralization in the Bridge River valley is mostly
manifest by the local development of quartz-carbonate
veins. A complicated system of deep fractures and
shallow subsidiary splays and cross-fractures are the
main ore controls and the loci of many dykes. Although
no single geological event can explain the numerous
mineral deposits there is a concensus that a magmatic
influence is important and that the main period of
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Figure B-16-1. Hypothetical cross-section of the Bridge River complex (underplated) and Cadwallader Group.
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Figure B-16-2. Geology of the Bridge River valley in the Gold Bridge area.
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mineralization ranged through late Cretaceous to
middle Eocene time (914 to 43.7 Ma, Leitch and
Godwin, 1988), bracketing the final emplacement of the
Bendor granitic pluton (63.4 to 64.312.3 Ma, Church
and Pettipas, 1989). Recent uranium-lead dating of a
zircon sample (50°49°, 122°46.4") by D. Murphy of
the Geological Survey of Canada, provided by the
writer, suggests a possible Mesozoic inheritance (69.5
to 984 Ma)} from the west lobe of the Bendor
intrusion).

©  GRANMIC PLUTON

» MINERAL PROSPECT =—=— ZONE BOUNDARY

H-C ESOTHERMS (Hot to Cold)

Figure B-16-3. An adaptation of the metal zoning model of
Woodsworth et al., 1988 and Pearson 1977 showing the distribution
of mineral prospects, belts of sedium and potassium metasomatism,
and hypotherical isotherms (H to C contours - computer generated)
adjacent the major Coast Intrusions in the Bridge River mining
camp.

Woodsworth et a@l. (1977) attribute mineral
zonation in the Bridge River camp to metal dispersion
outward from the eastern flank of the Coast Intrusons -
a probable source of hydrothermal solutions. This is
tentatively supported by on-going studies by the author.
The Woodsworth model has been modified to show
hypothetical thermal isograds around the main plutons
and related zones of sodium and potasium
metasomatism (Figure B-16-3).

The model is complicated by the superposition of
low-temperature on medium or high-temperature
mineral asscmblages at the time of cooling of the
plutons. This complexity is compounded by the
intrusion of dykes into the mineral plumbing system
and later faulting which has resulted in the juxtaposition
of blocks exhibiting mesothermal and epithermal levels
of mineralization.

DESCRIPTION OF THE PROPERTIES

The Gold Bridge section of the Bridge River valley,
which includes the Wayside, Congress, and Minto
mines and the Reliance and Olympic properties, is
shown on Figure B-16-2, The geology underlying this
section is from Church et al. (1987b, 1988b) and is
similar, in the western part, to Cairnes (1937) with the
exception that the volcanic breccias, amygdaloidal lavas
and pillow lavas of the Bridge River complex and the
Cadwallader Group are not readily distinguished
(Church and Pettipas, 1988 pages 106-107).

Long. 122°49° 45" 921 /15W

The Wayside mine is 3.2 kilometres north of Gold Bridge on the north side
WAYSIDE Crown grant (Lot 3036) plus 43 reverted Crown-granted claims
From the Gold Bridge - Lillooet paved road, 3.2 kilometres north of Gold

Amazon Petroleum Corporation Ltd. (50 per cent) and Carpenter Lake

WAYSIDE (92JNE070)
LocaTion: Lat. 50°52730"

of Carpenter Lake.
Cranvs:

and LAKE 1 (12 units) located claim.
ACCESS:

Bridge.
OWNERS:

Resources (50 per cent).
OPERATOR: CHEVRON MINERALS LTD.
COMMODITIES: Gold and silver,

The Wayside mine, consisting originally of nine
working levels was developed on gold-bearing banded
quartz veins in a northerly trending shear zone in
Bralorne diorite at the northern extension of the
‘Cadwallader break’ - a geological setting similar to the
Bralorne and Pioneer mines about 15 kilometres to the
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south (Cairnes, 1937). This similarity was the main
incentive for Chevron Minerals Ltd. to renew
exploration (Dick et al., 1988).

A total of 21 holes (3006 metres) were completed
in Chevron’s 1987-88 program (Figure B-16-4). The
main purpose of the holes was to locate faulted



segments of the Wayside wveins or similar
mineralization, mostly in the Bralorne intrusion, which
has been the prime target for vein prospecting because
of the brittle, fissure-sustaining characteristics of this
rock (McAllister et al., 1988).

The ‘Bralorne diorite’, described by Cairnes (1937),
is actually a mottled grey-green, mediom to fine-
grained gabbro and anorthositic gabbro containing
granitic apophyses. This is the oldest plutonic rock in
the area (Permian) according to preliminary
radiometric dating by Armstrong (unpublished
potassium-argon date of 287120 Ma and more recent
work by Leitch and Godwin 1988; uranium-lead, 27015
Ma). The country rocks along the west contact of the
Bralorne intrusion are highly deformed Fergusson
cherts and phyllites (unit 1). This intrusive contact is
injected by a narrow band of ultramafic rocks. The

three principal formations of the the Cadwallader
Group, the Pioneer volcanics, Noel argillites, and
Hurley conglomerates and sandstones are faulted
against the Bralorne intrusion on the northeast side.

A significant northeast-trending favlt separates
Noel argillite (unit 4) from the ribbon chert and phyllite
{unit 1) on the east side of the property, just north of
the main highway. Felsic dykes and listwanite associated
with this fracture are locally mineralized and comprise
the “Two Bob zone’ which has yielded anomalous
arsenic and gold values.

The prime targets for future exploration remain:
faulted segments of the Wayside vein system at depth
and laterally, the Two Bob zome, and a copper-zinc
sulphide zone in about 700 metres southwest of the
Wayside mine.

GUN LAKE
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Figure B-16-4. Distribution of diamond drill holes on the Wayside property from the Chevron (1987-88) exploration program,
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CONGRESS (92JNE029, 131, 132, 133)

Long. 122°47' 40" 925 /15W
The property is north of Carpenter Lake, immediately west and southwest of

Crown grants STIBNITE 1-4 (Lots 7236-7239), DAVID FR. (Lot 7241),
ROBERT FR. (Lot 7242}, SNOWFLAKE FR. (Lot 7243), T.X, 1 FR. (Lot
T244); reverted Crown-granted claims EL DORADO (Lot 6618), TURNER
X (Lots 7245-7248), RAMSDEN 1-2 (Lots 7251-7252), DORIS (Lot 7240},
T.X. 6 Fr. (Lot 7249), R.E. (Lots 7250 and 7255), MAC FR. and MAC 1 FR.
(Lots 7253-7254), and 30 located claims including NAP (10 units), LAC (4

From the Gold Bridge - Lillooet paved road, 6 kilometres northeast of Gold

Levon Resources Ltd, and Veronex Resources Lid,

LoCcATION: Lat, 50°527

Gun Creek.
CLAIMS:

units) and ACE (12 units).
ACCESS:

Bridge.
OWNERS:
OPERATOR: CONGRESS OPERATING CORP.
COMMODITIES: Gold, silver, antimony.

The Congress property is underlain by a panel of
Pioneer pillow lavas and associated basalt feeder basalt
dykes and small gabbro bodies (Church, 1986; Cooke et
al, {1986). These rocks are bounded on the east and
west by cataclastic facies of the Fergusson assemblage
(unit 1), including milled ribbon chert and phyllite,

LEGEND SYMBOLS
7 FELSIC DYKES ROAD s
6 ULTRAMAFIC ROCKS LAKE SHORE PN
5

INTERPOLATED FAULT
GEQLOGICAL BQUNDARY —---

HURLEY CLASTICS
4 NOEL ARGILLITE

graphitic schist, and some marble lenses (Figure
B-16-3).

Mineralization consisting mainly of pyrite,
arsenopyrite and stibnite accompanies the quartz veins
and carbonate alteration, which are associated with
northerly trending fractures and felsic dykes. Red stain

Il GLAIM BOUNDARY

2/3 PIONEER VQLCANICS/ GABBRO
1 FERGUSSON CHERT, PHYLLITE

LT
S . -

=
AUL ZONE /-

800 Metres

Figure B-'16-5. Geological sketch map of the Congress property and location of the main workings.
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on some ore samples proved to be a mixture of iron and
antimony oxides - no cinnabar was found.

The Lou zone decling, which was the focus of much
recent activity, was abandoned in July 1988 because of
poor mineralization at depth. However, work has
continued attempting to establish continuity of the ore
in the Howard section of the mine, where total drifting
now exceeds 460 metres and four mineralized shoots
have been intersected in the lower adit.

MINTO (92JNEQ75)

Owing to the fine-grained nature of the ore and the
association of gold and silver with arsenopyrite and
stibnite, a 250 000-litre capacity biological leaching pilot
plant has been installed, with the collaboration of Giant
Bay Resources Ltd., in the Plateau Pond arca near the
west boundary of the property. A 600-tonne sample
from the Howard and Ace workings has been used to
test this plant.

Long, 122°45 925 /15W

The property is north of Carpenter Lake and east of Gun Creck.

Crown grants OMEGA and OMEGA 1-4 (Lots 5600-5604), ALPHA FR.
(Lot 5719), JACK FR. (Lot 7078), GOLDEN GIRL (Lot 3660); reverted
Crown-granted claims HILLSIDE EXTENSION 1-2 (Lots 3661-3662),
MINTO FR. (Lot 3664), PRINCE (Lot 3665), FRANK T'R. (Lot 3666),
HAGMO (Lot 3667), EX FR. (Lot 3670), and OM FR. (Lot 5718),
GOLDEN QUEEN (Lot 6323}, HELM FR. (Lot 6328), and located claim

From the Gold Bridge to Lillooet paved road, 7 kilometres northeast of

AVINO MINES AND RESOURCES LTD.

LocATION: Lat, 50°53/
CLAIMS:

JUNIPER.
ACCESS:

Gold Bridge.
OWNER/OPERATOR:
COMMODITIES: Gold, silver and zinc.

The Minto mine, which produced up to 100 tonnes
per day, was developed on a northerly trending quartz-
carbonate vein system associated with a late Cretaccous
microdiorite dyke at the sheared contact between
Pioneer greenstones and Fergusson (unit 1) ribbon
cherts and phyllites (Pearson, 1977). The ore minerals
consist mainly of pyrite, arsenopyrite, stibnite,
chalcopyrite, galena and sphalerite; and less commonly
tetrahedrite, jamesonite, bismuthinite and native gold
(Friesen, 1988).

Recent exploration consists mainly of a series of
bulldozer trenches north of the old mine workings
developed from the River, Main, Hagmo and Warren
adits. Many of these trenches were dug near the power
line road which passes westerly from the highway across
the property; other trenches and diamond-drill holes
cxplored the central high ground (Sampson, 1988). Five
new mineralized zones were located as a result of this
program - the Ponderosa, View, Rainbow, Winter and

B97

North Minto, the latter two containing ore-grade gold
values (Figure B-16-6).

The Winter zone, 400 metres east of the main
Minto ore zone and trending subparallel to it, consists
of stibnite and arsenopyrite stockwork across a width of
up to 1 metre in a sheared feldspar porphyry dyke.

The Minto North zone is approximately aligned
with the original Minto orebody and may be the
extension of this structure. Assay results from chip
samples across a 1 metre width of the zone range up to
10 grams per tonne gold.

Recent work on the adjoining Minto Extension
claims gives good results. According to company
reports trench sampling across widths of 1 to more than
28 metres returned values in the range 2.3 to 11.4 grams
gold per tonne in a zone of anomalous geochemistry 25
metres long, Additional exploration is planned for this
arca.
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OLYMPIC (92JNE092, 107, 129, 130)

Long,. 122°44'30” 921 /15W
On the south shore of Carpenter Lake, immediately cast of Girl Creek.
OMEGA, OMEGA 1-2, OMEGA 4, JACK FR., ALPHA FR., GOLDEN
GIRL, MINTO FR. ALPHA 1-2, ALTA 1-§, ALTA 1-2 FR., HILLSIDE 1-
8, HILLSIDE EXT. 3-4 JHANTA FR., MELLISANDE,

By gravel road along the south shore of Carpenter Lake, 7.8 kilometres
northeast of Gold Bridge.

AVINO MINES AND RESOURCES LTD.

LocaTioN: Lat. 50°53 30"
CLAIMS:

ACCESS:

OWNER/OPERATOR:

COMMODITIES: Gold.

The Olympic property comprises several widely
separated mineral prospects including the Kelvin-Alma,
Billyo-Manners, No. 1, and Leckie-Magee zones, of
which the latter is most important (Friesen, 1988). The
claims are underlain mainly by the sheared and
schistose Fergusson assemblage (units 1a, 1b) of cherts,
phyllites, marble bands and metavolcanic rocks. A fault-
bounded wedge of Pioneer pillow lava is best exposed

on the northwest part of the property. There is a central
belt of ultramafic rocks, basic intrusions and felsic
dykes (Figure B-16-7). These intrusions were emplaced
on sets of southeasterly trending fractures ranging from
107° /66° northeast to 126°/80° southwest. This
general direction together with cross-fractures at
022°/60° northwest are thc main trends of vein
mineralization.
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The Leckie adit, now collapsed and below the
shore line of Carpenter Lake, followed veins in the
southeasterly trending “Minto belt’ of ultramafic and
basic intrusions and felsic dykes. The mineralization
encountered in the Leckie and Magee adits consisted of
gold and silver-bearing quartz-carbonate veins with
concentrations of arsenopyrite, sphalerite, pyrite and
accessory chalcopyrite, galena and tetrahedrite,

The Kelvin and Alma adits, located to the west
between the Leckie-Magee prospect and Girl Creck are
exploration tunnels driven on small southwesterly
dipping suphide-bearing quartz-carbonate veins in
Pioneer pillow lavas.

RELIANCE (92JNE033, 136)

The Billyo-Manner prospect, approximately 600
metres to the east and 250 metres above Leckie, is
underlain by  fine-grained  brown-weathering
greenstone, which appears to be a basic volecanic phase
of the Fergusson Group. The mineralization consists of
lenses and stringers of pyrite, pyrrhotite, chalcopyrite
and magnetite. Precious metal values are low.

The No. 1 adit is 1.2 kilometres east of Leckie and
about 300 metres higher in elevation, The adit explores
quartz-carbonate veins containing some coarse stibnite
and fine-grained arsenopyrite. The veins are associated
with shearing in Fergusson chert and greenstone.

Long, 122°47" 925 /15W

The property is south of Carpenter Lake, opposite the mouth of Gun Creek.
Reverted Crown-granted claims and fractions NEMO 1-8 (Lots 7651-7658),
NEMO FR. (Lot 7503), OMEN 1-8 (Lots 7659-7496), EROS 2 (Lot 7498),
EROS FR. (Lot 7499), and NOVA FR. (Lot 7497).

By gravel raod along the south shore of Carpenter Lake, 5 kilometres

LocaTtion: Lat. 50°52"
CLaMs:
ACCESS:

northeast of Gold Bridge.
OWNER/OPERATOR: MENIKA MINING CO. LTD.
COMMODITIES: Gold, silver, antimony.

Current exploration on the Reliance property is
near the old Senator adit on the western part of the
claim group. The geology is similar to the Congress
property to the north, There is a faulted central panel
of Pioneer greenstone, including pillow lava, which is
flanked to the cast and west by Fergusson chert and
phyllite (Hanna et i, 1988). The mineralization
consists mostly of pyrite and stibnite with gold values in

quartz-carbonate veins, Many of the veins follow the
cross fractures (036°/54° northwest), developed at
intervals on a 70-metre section of the Senator -
Imperial southeasterly striking shear. A total of 21 test
holes were drilled in this area in 1988 with some
intersections yielding gold grades to 15 grams per
tonne. Parallel shear zones to the cast reguire some
additional examination,
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MOSS-MAT STREAM SAMPLING

IN THE BRIDGE RIVER MINING CAMP

(92J15 and parts of 92J10, 16)
(Fig. B1, No. 17)

INTRODUCTION

Moss-mat sampling is a valid prospecting tool
providing a ready means of obtaining geochemical data
on stream sediments (Matysek and Day, 1988). It has
been shown that moss is an effective collector of silts
and concentrator of heavy minerals which can be used
to trace the source of base metals and gold.

Moss samples were collected from tributary
streams throughout the Bridge River mining camp in
the summer of 1988 during a program of regional
mapping. A total of 112 samples were obtained from
road and trail access and helicopter-supported overland
traverses (Figure B-17-1).
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Figure B-17-1. Moss-mat sampling stations in the Bridge River
mining camp, solid circles indicate anomalous results (keyed to text).

GEOLOGY AND MINERALIZATION

The Bridge River mining camp comprises an area
of about 1500 square kilometres, between the Coast
Range batholith west of the towns of Gold Bridge and
Bralorne, and the Shulaps ultrabasic body to the
northeast. The camp is underlain mainly by the Bridge
River complex which consists of underplated
metamorphosed oceanic rocks (Paleozoic to ecarly
Mesozoic) and less deformed clastics and volcanics of
the Cadwallader Group (Upper Triassic). Younger
Mesozoic and Tertiary sedimentary and volcanic rocks
occur as scattered down-faulted blocks in this older
terrain, especially in the northern part of the area.

The camp is known mainly for gold production
from quartz veins and small ancillary production of

By B.N. Church

lead, zinc, antimony, mereury and tungsten. Chromium,
nickel and platinum have been found but not in
commercial quantities.

An extensive fissure system in the camp provided
abundant channelways for vein-forming solutions.
According to Woodsworth et al (1977}, the Coast
granitic intrusions served as the heat and water source
and possible origin of the metals. This idea is supported
by a broad zonation of deposits outward from the Coast
plutons. Close to the plutons the quartz veins are
mesothermal types locally enriched with arsenopyrite
and a small amount of chalcopyrite and scheelite (for
example, the Bralorne mine). More distally the veins
are mixed mesothermal and epithermal types and lo-
cally polymetallic with abundant pyrite, stibnite, spha-
lerite and galena (for example, the Minto mine).
Cinnabar prospects occur along the relatively ‘cool’
northeast fringes of the camp (for example the Silver
Quick mine).

PROCEDURE

Moss-mat samples were collected from boulders
and logs in stream beds and banks below the high-water
level. Care was taken to avoid drainage culverts and
discarded metailic junk which is commonly scattered
near villages and old mine sites. The samples weighing
up to 1 kilogram were placed in kraft paper bags and
air dried prior to shipping to the ACME laboratory in
Vancouver.

The laboratory procedure required first removal of
the dried organic material and then sieving the residual
sand and silt to -80 mesh. A 0.5-gram portion of each
sample was digested in aqua regia and the elements
were determined by ICP-ES and FA-MS methods. This
treatment was for extractable metal only; neither the
oxides nor silcate minerals were completely digested.
Gold was determined by graphite furnace atomic
absorption following digestion of a 10-gram split with
aqua regia and extraction with methyl-isobutyl ketone.

RESULTS

The results of analyses are listed in Table B-17-1.
The rounding of the reported values and detection limit
cut off precludes detailed statistical evaluation of the
results in most cases, nevertheless, the information is
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useful because anomalously high values (ie. greater
than plus one standard deviation) are generally easy to
spot. Log probability plots for pathfinder elements such
as lead and zinc, and to a lesser extent arsenic and
antimony, show more or less straight-line relationships
between cumulative frequency and analytical values
indicating log normal distribution (Figure B-17-2),
suggesting a common source for these metals - possibly
quartz veins cutting a wide variety of country rocks.

The gold results are most important because there
are few viable prospects in the area that do not carry
gold. Samples with gold values above 100 ppb (arbitrary
threshold) are listed in Table B-17-1 together with
other anomalous elements. From this it appears that
gold was derived from at least threc sources; (1)
polymetallic veins with ancillary lead, antimony, zinc,
arsenic and iron, suggesting the presence of galena,
stibnite, sphalerite, arsenopyrite and pyrite (Samples 1,
2, 3, 4, 8 and 11); (2) veins in ultrabasic rocks with
anomalous levels of nickel and chromium (Samples 5, 9,
12 and 13); (3) veins with little or no accompanying
sulphide mineralization hosted by common igneous or
metamorphic country rocks (Samples 6, 10, 14 and 15).

TARGETS FOR EXPLORATION

The location of anomalous gold and base metal
samples is shown on Figure B-17-1. The highest gold
analyses, 1103 and 1347 ppb from samples 9 and 10
respectively, were obtained from moss-mats in adjacent
subparallel streams on the south-facing slope of Mount

Penrose, below the contact of the Coast Range
batholith with Triassic rocks. Three other samples (18,
19 and 20) from the same general area of Mount
Penrose contain anomalous copper, zinc and iron, Four
other samples with anomalous gold values {Samples 3,
6, 12, and 13) are aligned and approximately coincident
with the Marshall Lake fault between the west branch
of Liza Creeck and Jones Creek, suggesting a
relationship of the fault to mineralization.

A platinum anomaly occurs on Pearson Creek
(Sample 16) associated with relatively high nickel,
chromium and iron values in the moss-mat, suggesting
ultrabasic rocks subcrop in the drainage area. A second
sample (17) from a point higher on the same creek
confirms the nickel, chromium and iron values,

Finally, two samples (21 and 22) are anomalous in
molybdenum, copper, lead and zinc, suggesting possible
porphyry mineralization on Mount Fergusson, related
to the Bendor granitic stock, and in the Mission Ridge
area, related to the Mission Ridge porphyry intrusion.

CONCLUSIONS

Sampling moss-mats in the Bridge River area
suggests several targets for exploration. For example
fault zones, such as the Marshall Lake fault lineament,
and igneous contact zones, such as the margin of the
Coast Range batholith in the Downton Lake - Mount
Penrose area, appear to be favourable areas for gold
and base metal mineralization. There is also some
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Figure B-17-2. Cumulative frequency distribution for pathfinder ¢lements (straight line assumes log normality).
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Fig 1 utm
No. Easting Northing
1 5147 56356
z 4173 56373
3 5220 56349
4 5219 56298
5 5274 56432
6 5395 56323
7 5108 56251
8 5028 56167
9 5018 56324
10 5006 56329
11 3067 56455
12 5235 56478
13 5350 56368
14 5223 56424
15 5242 56178
16 5132 56402
17 5122 56413
18 5023 56323
19 5011 56329
20 5079 56230
21 5148 56251
22 5153 56294
23 5442 56268

TABLE B-17-1. MOSS-MAT SAMPLES WITH ANOMALOUS PRECIOUS METAL AND BASE METAL RESULTS

Source
Projection
(Veins?)

pmy
pmy

prv

pmy

uftrabasic

gqv

aqv

pmy

ultrabasic

gqv

pmv

ultrabasic
ultrabasic

gV

gqv

ultrabasic
ultrabasic
igneous contact
igneous contact
igneous contact
porphyry
porphyy
pophyry

Threshold (plus one standard deviation):

Detection limit;

FPMV - polymetaliic veins
GQV - gold quartz veins

Ag

ppm

0.4
0.3
0.3

0.3
03

Q.4

1.1

237

0.3
0.1

As
pPpm

140

458

104

152
180

100

ppb

212
164
592
137
204
592
913
245
1103
1347
133
225
105
165
274

100

Cr
pPm

383

361

493
498
111
121

94

250

Cu
ppm

8z
6.87
11.55
6.58
129
97
130

<10

Elements
Fe
%

595

6.13
86.08

6.47
5.94

6.78
6.84

59
<0.3

Mn Mo
ppm pPpm
1474
1254
1097

994
2869 11

10
11

950 3

<300 1

Ni
ppm

A7y

322

973

17

Pb
ppm

13
24
18

21

13
19
15

12

Ppb

41

Sb
ppm

103
13.2

9.3
14.4

7.2

230
213

6.6
229

ppm

147

165

173

143

163

140
<30



evidence of precious metals in association with
ultrabasic rocks and related shear zones.
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ALERT BAY 92L

SPUD VALLEY (9201.211)
(Fig. B1, No. 18)

By Shielagh N. Pfuetzenreuter

9L /2W

ALBERNI MINING DIVISION. Northwestern Vancouver Island near Zeballos.

Access is by gravel roads, approximately 10.5 kilometres east of the town of Zeballos.

LocATION: Lat. 50°02" Long, 126°50’
CLAIMS: SPUD VALLEY.

ACCESS;

OWNER/OPERATOR: MCADAM RESOURCES INCORPORATED.
COMMODITIES: Gold, silver.

EXPLORATION HISTORY

The original claim, the Goldfield, was staked in
1935 by Sam Knutsen. Other claims were staked later
and referred to as the Goldfield group. This was the
first property in the Zeballos district to be well financed
and prospected. Three veins were discovered, the
Goldfield, Spur and Roper. By 1939, 5550 metres of
drifting, raising and crosscutting had been completed
with the main effort on the Goldfield vein. The property
was mined from 1938 to 1942 producing about 1680
kilograms of gold and 575 kilograms of silver from
170 000 tonnes of ore.

Published literature thereafter is sketchy until
McAdam Resources Incorporated acquired the
property in 1985. Over the next three years four new
zones with very promising gold values were discovered:
the A vein which yielded an intersection of 83.30 grams
per tonne over 1.2 metres; the Linton vein with grades
ranging from 4.18 to 18.85 grams per tonne over 1.2
metres; the Linton North vein with grades averaging
14.3 grams per tonne over 1.2 metres, and the A.T. vein

which carries grades averaging 3.8 grams per tonne
over (.8 metre.

RECENT ACTIVITY

Published reserves for Spud Valley are 225 000
tonnes grading 14.09 grams per tonne gold. Exploratory
drifting and raising has been continuing on the Linton
North, Goldfield and Spur veins with promising results.
A formerly inaccessable segment of the Goldfield vein
has been opened up on the No, 7 level. The Spur vein
on the same level is a strong structure with some
sections of ore-grade material averaging 8.4 grams per
tonne gold over 1.2 meires. In 1988, the No. 8 level,
approximately 60 metres below the No. 7 level, was
started to access and test the downdip extentions of the
Linton North, Goldfield and Spur veins, as well as the
A vein,

REGIONAL GEOLOGY

The regional geology of the Zeballos gold camp is
shown in Figure B-18-1. Upper Triassic Karmutsen
Formation volcanics and Quatsino Formation limestone
outcrop along Nomash River northeast of Zeballos in a
tightly folded sequence. The Zeballos stock, a large
mass of Eocene quartz diorite related to the Catface
intrusions, forms a northwest-trending nose near
Zeballos River. Jurassic Island Intrusions also cut the
Triassic rocks both west of Zeballos River and on the
cast flank of the Zeballos stock. To the southwest, the
Zeballos stock has intruded a panel of Lower Jurassic
Bonanza Group basaltic to rhyolitic flows and tuffs.
These rocks strike northwest and dip southwest, and
may be the southwest limb of an anticline disrupted by
the Zeballos stock,

Deformation in the area has produced faults and
fractures trending north, northeast and east. North-
trending faulis and fractures are related to the pre-
Tertiary Hecate Channel fault which continues,
interrupted and offset by the Zeballos stock, as the
North Zeballos River fault, Figure B-18-2 (Hansen and
Sinclair, 1984).

PROPERTY GEOLOGY

The Spud Valley property covers the southwest
contact of the stock extending onto the Bonanza Group
volcanics, The stock is comprised almost entirely of
quartz diorite the Bonanza Group volcanics consist of
andesite tuffs. The only other rock type consists of dark
grey feldspar porphyry dykes. The Goldfield vein
follows a well-defined shear zone in the guartz diorite,
striking 050 to 062 degrees and dipping 75 to 85 degrees
northwest. It pinches and swells considerably, ranging
in width from a thin gouge 2one to 40 centimetres. The
shear zone passes along strike into a sheeted zone that
consists of quartz-filled joints.
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Vertical quartz-filled tension fractures with an
easterly strike cut diagonally across the main vein shear
zone., Their more casterly strike and steeper dip
indicate that the hangingwall of the main vein shear
moved northeasterly and downwards with respect to the
footwall, and that the vein therefore represents a
normal fault (Stevenson, 1950).

The Spur Vein strikes 070 degrees and dips steeply
northwest. It branches from the footwall of the
Goldfield vein and is somewhat narrower, however the
structure and texture are similar, The A.T. vein is a
more complex zone with several stages of fracturing
and at least two stages of clay alteration,

MINERALIZATION

The deposit is a Tertiary mesothermal vein deposit
consisting of several precious metal bearing quartz
veins, Those offering the best potential seem to be
within 1000 metres of intrusive bodies greater than 2000
meftres in diameter (Sinclair and Hansen, 1984).

Most of the vein quartz is massive and ribboned,
but sometimes consists of loosely aggregated comb
crystals, Mineralization consists of pyrite, arsenopyrite,
chalcopyrite, sphalerite, galena and some native gold.
The sulphides comprise up to 50 per cent of the vein
and are usually found infilling spaces or as thin
stringers within the quartz veins. Argillic and sericitic
alteration fringe the veins. Faulting near the vein, seen

in the No. 7 level has produced intense movement along
the shear zone, slicing the quartz into disconnected
lenses. In some places crushing has reduced the quartz
to sugary masses and the sulphides to a black powdery
texture.

WORK DONE

1988: Underground diamond drilling, 5400 metres;
underground drifting. The Spud Valley ocurrence is
currently in the Mine Development Review Process and
full production is proposed for late 1989.

REFERENCES

Price, Barry J. (1984): Geophysical Report on the
Beano Claim Group, Zeballos, B.C., Billikin
Resources Incorporated, B.C. Ministry of Energy,
Mines and Petroleum Resources, Assessment
Report 12772,

Sinclair, A.J. and Hansen, M.C. (1984): A Preliminary
Assessment of Zeballos Mining Camp (92L), B.C.
Ministry of Energy, Mines and Petroleum Resources,
Geological Fieldwork, Paper 1984-1, pages 219-
232,

Stevenson, J.S. (1950): Geology and Mineral Deposits
of the Zeballos Mining Camp, B.C. Ministry of
Energy, Mines and Petroleum Resources, Bulletin
27, pages 50-94.

B109



NOTES

B110



BONAPARTE RIVER 92P

GOLD HILL By W.A. Taylor

(Fig. B1, No, 19)

LocATION: Lat. 51°25’ Long,. 12°06’ 92P/8E
KAMLOOPS MINING DIVISION. 90 kilometres north of Kamloops and
approximately 25 kilometres north of Barriere. Elevations on the property range from
425 metres at Dunn Lake to the east, to 1000 metres on the southwest flank of Gold
Hill. The lowest of the old workings is at 800 metres elevation on the southeast flank.

CLAIMS: DIXIE, DIXIE 2-5.

ACCESS: Approximately 30 kilometres by all-weather gravel road porth from Barriere, thence
along north side of Dunn Creek and up a steep switchbacked road to the lower
workings, using a four-wheel-drive vehicle.

OWNER/OPERATOR: MINNOVA INC.

COMMODITIES; God, lead, copper, zing, silver.

HISTORY north. The Fennell rocks on the property are mainly

The Gold Hill property, discovered during the First
World War, has had no production although the 1929
Minister of Mines report stated that "individual grains
of gold were seen as large as pinheads and a few the
size of small peas”.

Prior to 1930, a total of 300 metres of drifting and
crosscutting were completed, mainly in the form of
short adits along the steep hillside, in an attempt to
delineate two faunit-controlled vein structures identified
in 1923, Much of the work was done by the Granby
Mining and Smelting Company which also undertook a
diamond-drilling program. From this time up until the
mid-1980s the property has undergone relatively few
investigations (Addie, 1972; Vollo, 1984).

CURRENT WORK

In late 1986 Corporation Falconbridge Copper
(Minnova Inc.) acquired the property. Subsequent work
has included the construction of a road leading to the
lowest workings and various exploration surveys
including VLF-EM and induced polarization surveys,
geological mapping, resampling of old adits and a 1988
diamond-drilling program that totafled 1050 metres.

GEOLOGICAL SETTING

The geological setting of the Gold Hill property is
illustrated in Figure B-19-1. The prospect lies within
overturned pillowed and massive metabasalts and
andesitic tuffs of the wupper Fennell Formation
approximately 2 kilometres west of the lower Fennell
contact (Schiarizza and Preto, 1987). The Windpass and
Sweet Home mines are located 3 kilometres to the

basaltic in composition varying from pillowed and
variolitic amygdaloidal flows to pyroclastic rocks and
flow breccias. Two bodies of mafic diorite, up to 150
metres wide, occur north and south of the mineralized
zone. They contain localized zones of serpentinized
pyroxenite. Elsewhere on the property scattered
outcrops of chert and limestone are also a part of the
lower Fennell assemblage, Subvertical ecast-striking
faults with associated mineralization are the most
prominent structures. Underground mapping and
sampling by Minnova Inc. has revealed weakly
mineralized, northeast to east-northeast fractures that
cut the strongly mineralized vein system (Evans, 1987;
Adamson, 1987).

MINERALIZATION

Fennell basalts host gold-bearing mineralization in
a sheared and faulted zone that generally strikes east
for 500 metres and contains vein systems 40 metres
apart, A third zone occurs at a higher elevation and is
known as the Ridge Group. This zone contains galena,
chalcopyrite and pyrite mineralization in a vaggy
textured quartz vein (Addie, 1972). The main veins
average 40 centimetres in width, but locally. attain
widths of 1.3 metres (Adamson, 1987). Sulphide
minerals occur in quartz veins, veinlets and stringers
and include disseminated galena, chalcopyrite, pyrite,
sphalerite and arsenopyrite. Other metallic minerals
include malachite, azurite and limonite. Visible gold is
scattered throughout the veinlets and associated with
galena (Minister of Mines Annual Report, 1929).

More recent sampling has not outlined any ore
grade sections. One of the better adit samples taken in
1987 assayed 4 grams gold and 14.7 grams silver per
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TABLE B-19-1. GEOCHEMICAL ANALYSIS OF HOST ROCKS AT GOLD HILL IN PARTS PER
MILLION UNLESS INDICATED OTHERWISE (SAMPLES COLLECTED IN 1988)

Au Ag Cu

ppb
GH 88-03
Altered diorite wallrock 410 3 123
with guartz veinlets
{No. 5 Adit)
GH 88-11
Altered basalt/adesite 2 <.5 56
{No. 2 Adit}
GH 88-12
Diorite (DOH 5) 2 <5 73
GH 88-14
Altered basalt (DDH 5) 4 <5 37
GH 88-15
Basalt {DDH 5) 2 <.5 73
GH 88-16
Altered basalt (DDH 5) 14 <5 44
GH 88-17
Altered basalt (DDH 5) 4 <5 58
GH a8-21
Basalt (DDH 3) 2 <.5 67

tonne. The sample was collected from a 30-centimetre-
wide vein that has been traced for 20 metres along
strike (Adamson, 1987). Analyses for several metals on
samples collected by Geological Survey Branch staff are
listed in Table B-19-1.

ALTERATION

Basalt and diorite adjacent to the veins and fault
structures are strongly bleached by buff-coloured
ferrodolomite alteration. Veinlets and irregular masses
of quartz and ankerite ramify through the altered
basalis. In places the vein quartz is brecciated and
fragments are cemented by ferrodolomite (Minister of
Mines Annual Report, 1929). The alteration grades
outwards into fresh rock over a distance of 15 metres
from the vein walls (S. Lear, project geologist, personal
communication, 1988; Evans, 1987).

DISCUSSION

The Gold Hill prospect is a gold-bearing quartz
vein occurrence, in the same broad setting as the
Windpass property, but with many contrasting features.
Both mineralized structures strike west, but the veins at
Gold Hill are subvertical rather than subhorizontal.
Carbonate alteration is extensively devcloped in the
basaltic wallrocks at Gold Hill: wallrocks at Windpass
show little evidence of hydrothermal alteration, At
Windpass, mineralization is associated with magnetite
replacement lenses and is confined to the diorite body,

Ph Zn Ni N Hg Sh Bi
Ppb
10 149 580 <1 23 3 <4
5 94 12 <1 <10 1 <4
10 98 630 <1 <10 3 4
10 109 66 <1 10 3 6
g 89 105 <7 10 7 <4
13 86 71 <7 10 2 <4
10 66 8z <7 10 1 <4
9 79 64 <7 10 6 <4

whereas mineralization at Gold Hill lies chiefly outside
the diorite, though adjacent to it, and there is no
association with magnetite. Gold is associated with
copper mineralization on both propertics but at Gold
Hill other base metal values are also elevated. Vuggy
open-space textures in veins at Gold Hill also suggest
greater mobility of the ore fluids and possibly a higher
level of formation than at Windpass.
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WINDPASS, SWEET HOME (092P039, 40)

(Fig. B1, No. 20)

LocATION:

CLADMS:

ACCESS;

By W.A. Taylor

Lat. 51°26° Long, 120°05’ 92P/SE
KAMLOOPS MINING DIVISION. 100 kilometres north of Kamloops, 30 kilometres
north of Barriere and 8 kilometres east of Little Fort on the southwest slope of Baldy
Mountain. Elevations range from 1310 metres in the southwest to 1780 metres in the
northeast.

Mineral Lease M-37R (WINDPASS 1 to 3, Lots 3839 to 3841), Mineral Lease M-38R
(SWEET HOME, Lot 3844), Mineral Lease M-40R (GOTT, JUPITER, ELISE, ERIN,
DOLLY VARDEN, MAPLE LEAF, BRENDA FR., SIGNE, Lots 3842, 3971, 3972,
3974, to 3978), Mineral Lease M-42R (DYKE FR., DYKE, BEST, DIAMOND,
NUGGET, SNOWSHOE FR., SYDNEY X, BOBBY B FR., KAY FR., LOTS 1407,
1615, 1618 to 1621, 3521, 3523, 3524), Mincral Lease M-44R (BLUE DIAMOND,
SILVER BELL, PREMIER RIDGEWAY, Lots 1875, 1876, 3973, 4851), Mineral Lease
M-45R (FIFTY, FIFTY-ONE, Lots 1873, 1874), Mineral Lease M-46R (NORTH
DANN, BELFAST, Lots 3843, 3979, 3980).

From the northern end of Dunn Lake, by four-wheel-drive vehicle along a one-lane,
rough switchbacking road a distance of 12.5 kilometres. Dunn Lake is reached by a two-

lane gravel road,
OWNER: Kamad Silver Co. Ltd.
OPERATOR:
COMMODITIES: Gold, copper.
INTRODUCTION

The Windpass and Sweet Home mines were
important producers of gold in south-central British
Columbia prior to the Second World War. Most of the
ore was mined between 1934 and 1940, Total
production between 1916 and 1944 was 93 435 tonnes,
of which 73 319 tonnes was milled yielding 1071.7
kilograms of gold, 78 906 kilograms of copper and 53.5
kilograms of silver,

The Windpass mine with nine levels, located 900
metres north of the Sweet Home, was the more
extensive of the two and shut down early in 1939. The
government production figures to 1944 are suspected to
be the result of "remilling" of the flotation tailings
(Millar, 1980).

Operating data indicate that the millhead grade ran
about 24 grams per tonne gold (Smith, 1936). Other
reports give values of about 34 grams per tonne gold.
The lower value is thought to be the probable average
for the two mines (Millar, 1980).

CURRENT WORK

Since closure, the most comprehensive exploration
program has been undertaken by Kerr Addison Mines
Ltd. During 1987 and 1988, mapping, extensive
trenching, geophysical surveys, and over 4000 metres of
diamond drilling were completed at a cost in excess of
$600 000.

KERR ADDISON MINES LTD.

REGIONAL GEOLOGY

The Windpass - Sweet Home property straddles
the stecply west-dipping structural contact between
overturned upper Fennell pillowed and massive
metabasalts and andesitic tuffs and Lower Fennell
metasedimentary and metavolcanic layered units
(Figure B-20-1). The Fennell Formation has been
described as an allochthonous, internally imbricated
oceanic assemblage of Devonian to Permian age
(Schiarizza and Preto, 1987). Oceanic tholeiites typical
of the Slide Mountain terrane are widely distributed in
the upper Fennell, with a more heterogeneons mix of
cherts and sedimentary rocks present in the lower
structural division, Mafic igneous intrusions cut these
rocks, and are at least in part Pennsylvanian, Permian
and possibly younger, but their lower age limit is
unknown,

The Middle Cretaceous Baldy batholith on the
eastern edge of the property is a large, coarse-grained
biotite quartz monzonite stock which postdates most of
the penctrative deformation in the area,

PROPERTY GEOLOGY

A north-trending sill-like body, of hornblende
pyroxene diorite scparates the upper and lower
divisions of the Fennell Formation and is the hostrock
for gold mineralization at the Windpass and Swect
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Home mines (Figure B-20-2). Its apparent thickness is
up to 730 metres and it extends for some distance north
and south of the Windpass mine. Textural and
compositional variations are gradational within the
intrusion but do not constitute distinct mappable zones.
Most workers have recognized textural features thought
to be characteristic of magmatic differentiation, such
as myrmekitic and micrographic quartz-feldspar inter-
growths (Plate B-20-1) and a widespread variation in
abundances of pyroxene and hornblende.

Plate B-20-1. Myrmekitic texture in diorite. Sample WP-88-13
from hangingwall, 1 metre from the Windpass vein. Note the
partially exsolved plagioclase crystal in the bottom left corner.
(Width of photograph approximately 2.5 millimeters.)

To the west of the diorite is a unit of banded chert
up to 50 metres wide and barren of mineralization.
West of this are basaltic flows and andesitic tuffs that
are also barren of significant mineralization, These
rocks, like the diorite, have a chloritic greenschist-facies
regional metamorphic overprint.

Contacts are subvertical, generally dip steeply west
and appear to be predominantly tectonic.

Plate B-20-2. Microshear in diorite. Sample WP-88-22 near the
Sweet Home wvein. Strained laths of amphibole and granules of
quartz are adjacent to feldspar phenocrysts. {Width of photograph
approximately 2.5 millimetres.)

STRUCTURE

Field observations indicate a complex
structural history. Shearing, faulting and mineralization
have been superimposed on a north-northeast-trending
regional fabric. Subsequently the mineralization has
been cut by west to west-northwest-trending,
moderately to steeply dipping faults and shears.
Shearing has occurred at all scales, from property-wide
faults to micro-shears (Plate B-20-2). Larger structures
have displaced the ore bodies in a step-like down-
dropped sequence to the north (Figure B-20-3). Some
low-angle shears are oriented parallel to veins and pods
of quartz-sulphide mineralization. Reactivation of
shears parallel to the regional trend is evident where

B118



t
Leyel Grade (g/t) |No of Assays
1 43-5 263
2&3 33.25 45
45 35-0 68
B 39.0 160
7 10.3 64

—1650m

—1600m

— 1550m

f Fault or shear
- QOre Zone

Low angle faulting and shearing paralle] to mineralization not shown

METRES

Figure B-20-3. Section of the Windpass main winze looking west. (Assays from stope maps: Elliot, 1936}

north-northeast shears displace earlier, mineralized
east-west shears and, in fact, truncate the Windpass
system to the east (Figure B-20-2).

Late northwest-trending faults form steep
topographic features and displace the Fennell
stratigraphy and the orebodies. The eastern end of the
Sweet Home system is cut off by one such fault.

Recent magnetometer surveys over the property
(Coyle, 1987) have confirmed the existence of strong
west-trending anomalies that were previously outlined
by geophysical surveys completed in the 1960s and
1970s (Wilmot, 1960; Mark, 1972; Pasicka, 1972). All
geophysical anomalies occur within the sill, with the
strongest zone centered near the Windpass mine. The
anomalies have an en échelon configuration suggesting
that major structural displacements may have occurred.
During an examination of core drilled in the 1987
program, wide zones of strongly contrasting magnetic
susceptibilities were observed along north-dipping,

shears. Silicified and mineralized wallrock, having the
same structural attitudes, lies adjacent to the
contrasting magnetic blocks and sheared faults that
bound them. Dips of these structures range from 25
degrees and 35 degrees to the north.

MINERALIZATION

Mineralization at both deposits consists of gold-
bearing quartz veins that occur within 2 metres of shear
zones. While the veins and shears dip between 10 and
40 degrees north, oreshoots plunge gently in an easterly
direction marked by caved mine workings. The veins
vary in width from a few centimetres up to 2 metres,
with an average width of less than 1 metre.

Metallic minerals associated with the Windpass
shear include magnetite, chalcopyrite, pyrrhotite, pyrite,
bismuthinite, cobaltite, gold tellurides and native
copper, in a quartz gangue. Magnetite is the dominant
mineral at Windpass and usually occurs as massive pods
or lenses subparallel to adjacent sheared veins. High
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gold grades and visible gold are associated with this
mineral assemblage. Veinlets of magnetite also ramify
through the wallrock up to 50 centimetres on either side
of the vein.

Minerals associated with the Sweet Home shear
include variable but minor amounts of pyrite and
chalcopyrite, bismuthinite and tellurides in a quartz
gangue. Most gold valucs are related to high sniphide
concentrations and silicification. Old surface workings
between the two mines have exposed mineral
assemblages similar to that at the Windpass.

LITHOGEOCHEMICAL RESULTS

A total of 21 rock samples were collected and
geochemically analysed at the Ministry of Energy,
Mines and Petroleum Resources laboratory by atomic
absorption. Samples were taken at varying distances
from veins or mineralized structures (Figure B-20-2).
The samples anomalous in gold also returned
anomalous copper values. Copper anomalies are also
present some distance from the veins,

OBSERVATIONS AND DISCUSSION

The following observations have been made on the
gold mineralization at the Windpass and Sweet Home
mines:

* At the Windpass mine, the highest grade ore shoots
contain cobaltite in their core (Uglow and Osborne,
1926).

# Bismuth and bismuthinite appear related to the
concentration of gold near or in the cobaltite
(Uglow and Osborne, 1926).

* Where gold content exceeds 1 gram per tonne,
bismuth and tellurium are anomalous (Coyle, 1987).

* TIn drill core, gold values occur in siliceous, sulphide-
rich zones adjacent to zones with relatively high
magnetic susceptibility or within massive magnetite
lenses (Coyle, 1987 and this study).

* Visible gold has been observed in massive magnetite
fenses (author).

* Sheared, chloritic gouge adjacent to magnetite
lenses is often enriched in gold (Coyle, 1987 and this
study). :

* No significant gold enrichment of the diorite
walirock is reported adjacent to veins, shears or
faults, thus the potential for bulk tonnage, lowgrade
gold mineralization is minimal (Coyle, 1987).

* No halos of enrichment in indicator clements, or
discernible alteration zones have been recognized
around the two ore zones (Coyle, 1987).
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# There is an intimate, exclusive association of the
orebody with the dioritic sill. Although adjacent
shears cut other units, gold enrichment and related
mineralization are restricted to the diorite (Uglow
and Osborne, 1926; Coyle, 1987 and this study).

# Carbonate veins observed in drill core appear to be
later than the mineralization and unrelated to the
distribution of gold {Coyvle, 1987 and this study).

* There is a correlation between gold and copper
content within the diorite. Copper is more persistent
some distance from the veins (this study).

Earlier workers thought that mineralization in the
Windpass and Sweet Home deposits was related to the
Cretaceous Baldy batholith (Uglow, 1921). This notion
was dispelled by Uglow and Osborne (1924) who
undertook detailed microscopic work and attempted to
outline a paragenetic sequence. A subsequent
microscopic study (Haycock, 1934) concluded that the
complexities of the deposit rendered any paragenetic
interpretation unrealistic.

Gold mineralization at the Windpass is restricted to
the diorite sill, which likely has been differentiated to
some extent, as suggested by variations in the content of
mafic minerals, feldspar and quartz, and by
micrographic quartz-feldspar textures. Mineralization is
spatially associated with magnetite lenses and contained
within north-dipping dilatent zones. The lack of
extensive  wallrock  alteration  indicates  that
hydrothermal solutions associated with gold-quartz
deposition did not react with wallrocks or migrate
extensively within the diorite. This led to the formation
of a small high-grade deposit, rather than the
development of a larger tonnage of disseminated
mineralization within the diorite body.

A number of similar mafic sills present within the
Fennell Formation have the potential to host similar
mineral concentrations and are thus excellent
exploration targets.
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QUESNEL LAKE 93A

QR (93A040) By E.L. Faulkner

(Fig. B1, No. 21)

LocATION: Lat. 52°407 Long 121°47’ 93A/12W
CARIBOO MINING DIVISION. Approximately 60 kilometres southeast of Quesnel,
on the north side of the Quesnel River.

CrLAIMS: QR 1-8 (130 units).

ACCESS: From Quesnel approximately 75 kilometres via the Sardine Flats and Nyland Lake forest
roads.

OWNER/OPERATOR: QPX MINERALS INC. and PLACER DOME INC. joint venture.

CoMMODITY; Gold.

INTRODUCTION PROPERTY GEOLOGY

This report is an update of an earlier report on the
property (Faulkner, 1986). Extensive drilling has
delimited the Main Zone and West Zone orcbodies
described in that report and led to the discovery of the
Midwest orebody and two other mineralized zones. The
property has entered the Mine Development Review
Process, with production at a rate of 400 tonnes per day
scheduled for late 1990.

HISTORY

The deposit was discovered following staking
centred on a small alkalic stock that was identified by
its aeromagnetic signature. Systematic till sampling
disclosed several multi-element geochemical anomalies
with strong down-ice dispersions. Drilling and trenching
of one of these anomalies led to the discovery of the
Main zone in 1977. The West zone was discovered in
1983, and the Midwest, North and East zones have been
discovered since 1986. The geochemical program
conducted on this property has been described in some
detail by Fox, Cameron and Hoffman, (1987).

GEOLOGICAL SETTING

The deposit occurs in a thick sequence of augite
porphyry flows, basaltic breccias, tuffs, lapilli tuffs,
argillaceous and calcareous sediments that are part of
the northwest-trending Quesnel trough. The rocks are
of late Triassic to early Jurassic age and have been
ascribed by different authors to either the Takla Group
or the equivalent Nicola Group. A number of small
alkalic stocks that occur on a strong southeasterly linear
trend intrude the volcanic and sedimentary sequences
southeast of Ouesnel. The QR deposit occurs in
propylitically altered rocks that are spatially related to
one of these intrusions - the QR stock,

The property geology is shown on Figure B-21-1,
with details of the mineralized zones shown on Figure
B-21-2. There is little outcrop on the property and the
geology has been inferred mostly from drill
information. Four units have been identified in a
volcanic and clastic sequence, but the contacts between
these units are gradational, with considerable
interfingering of adjacent units, The general strike is
easterly, with dips from 30 to 80 degrees south.

The lowermost unit (Unit 1) consists of a thick
sequence of greenish, massive to autobrecciated augite
porphyry flows with minor interbedded pillow basalts,
hornblende porphyry flows and greywackes. Overlying
this are carbonate-altered basaltic breccias and basaltic
conglomerates (Unit 2). Clasts are carbonatized and
cemented with calcite and minor pyrite. This unit varies
considerably in thickness to a maximum of 250 metres.
Unit 2 grades upward and in places laterally into Unit
3, comprising up to 50 metres of strongly and
pervasively carbonate-altered and calcite-cemented
tuffs and lapilli tuffs. Pyrite is a major component of the
rock, typically ranging from 5 to 20 per cent. The
uppermost unit (Unit 4) consists of thinly bedded
argillites and siltstones. These are calcareous in places,
and may contain up to 10 per cent finely disseminated
pyrite.

This sequence is intruded by the QR stock and
related hornblende porphyry dykes and sills. The stock
varies in composition from an outer zone of diorite to
an inner core of monzodiorite and minor syenite. A
sharply defined alteration halo extends outward 200 to
300 metres from the stock. In general, the basaltic rocks
are strongly propylitized to epidote-pyrite-carbonate
rocks, and the siltstone is varingly hornfelsed to a dense
micaceous metasediment,
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Figure B-21-1. Geology of the QR property.
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STRUCTURE

Folding on the property appears to be limited to
broad open flexures. Two post-ore episodes of faulting
are evident, The earlier faulting comprises north to
northeast-striking and steep west-dipping normal faults.
The later faulting comprises two northwest-striking,
shallow southwest-dipping faults that converge at depth.
the West Zone fault is a thrust dipping 35 degrees
southwest. Wally’s fault is a left-hand fault with a thrust
component, that dips 20 degrees southwest. Both faulis
are marked by extensive chlorite gouge zones, with
absolute displacements estimated between 250 and 500
metres.

MINERALIZATION

Although anomalous and occasionally low-grade
gold values occur throughout the alteration halo and in
fracture fillings beyond the halo, the economic
mineralization found to date has a strong spatial
relationship to both the alteration fromt and the
siltstone-volcanic contact. Most of the ore-grade
mineralization occurs within 50 metres of the alteration
front.

Gold is associated with pyrite in intensely
propylitized volcanic rocks and to a lesser extent with
pyrite in the hornfelsed siltstone. Two types of ore are
present which are locally mixed and may grade into
each other. Stockwork, veinlet and fracture-filling
auriferous pyrite occurs in cpidote-rich altered basalts.
These are shown as Unit 5 on the geological maps, and
are the propylitized equivalent of Unit 2. Disseminated
to occasionally massive auriferous pyrite occurs in a
massive propylite derived largely from the tuffaceous
volcanics of Unit 3, and to a lesser extent in the
hornfelsed siltstone, This has been included with Unit 3
on the maps. Occurring with the auriferous pyrite are
small amounts of chalcopyrite, locally up to 5 per cent,
minor pyrrhotite and rare galena, arsenopyrite and
visible gold. A strong nugget effect characterizes much
of the ore.

The five mineralized zones discovered to date are
shown on Figure B-21-2. The Main zone is a steeply
plunging tabular body truncated at depth by Wally’s
fault. The West zone is an elongate tabular body with a
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slight synclinal shape that subcrops at each end. The
centre portion is approximately 50 metres below the
surface. The Midwest zone is also tabular, with a
moderate westerly plunge. The published ore reserves
of these three zones are:

Zone Grade Tonnes Cutoff Grade
g/t g/t
Main Zone 4.4 814 000 2.0
West Zone 84 123 000 35
Midwest Zone 6.0 382 000 3.5

The Main zone is open pittable, while the West and
Midwest zones will be mined using declines - hence the
higher cutoff grades. The tonnages of all three zones
can be increased substantially if a lower cutoff grade
can be supported.

The North zone is the faulted extension of the
Main zone, in the footwall of Wally’s fault. The East
zone appears to be a small unfaulted body, Although
the grades of these two zones are comparable to the
three ore zones, they are too deep to be economic at
current gold prices.

WORK DONE

The work done up to 1985 is summarized in
Faulkner, (1986). Drilling, feasibility and environmental
studies have been conducted since. The total drilling on
the property to date is 63 631 metres in 330 holes,
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HAZELTON 93M

FIREWEED (093M151)
(Fig. B1, No. 22)

By M.L. Malott

93M/1W, 2E; 93L/16W, 15E

OMINECA MINING DIVISION, 54 kilometres east-northeast of Smithers.

The claims are accessible from Smithers via Highway 16 south to Eckman Road which

becomes the Babine Road. At kilometre 58 on the Babine Road a logging road extends

LOCATION: Lat. 55° 01’ Long, 126°26" 30"
CLAIMS: GER 1-4; GRR 1-3; FIREWEED 1-3; FW 1-7; MEG 1-4,
ACCESS:

eastward 7 kilometres to the centre of the claims,
OWNER/OPERATOR: CANADIAN UNITED MINERALS INC.
COMMODITIES: Silver, lead, zing, copper, gold.
EXPLORATION HISTORY

The Fireweed property was staked in July 1987.
after prospectors discovered float containing anomalous
gold. Two mineralized outcrops were identified with
promising assay results which prompted Canadian
United Minerals Inc. to option the property

126°

and begin an exploration program in mid-September
1987 (Holland, 1988). By mid-December 1987,
prospecting as well as soil sampling, geological
mapping, trenching, VLF-EM, magnetometer and IP
surveys had identified a number of targets. From
January to August 1988, 32 diamnond-drill holes tested
these targets while further IP, VLF-EM and
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Figure B-22-1. Geology of the Babine Lake area,
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magnetometer surveys were completed. Another 27
holes were drilled from September to January 1989, for
a total of approximately 10 800 metres.

REGIONAL SETTING

The Fireweed occurs within the Stikine terrane of
the Intermontane Belt (Richards, 1988). The Stikine
terrane evolved during a period of island arc volcanism
in the late Paleozoic to middle Jurassic. In the Fireweed
area upper Triassic Takla volcanics, predominantly
augite-feldspar porphyry flows, outcrop along the west
shore of Babine Lake south of the West Arm (Figure
B-22-1). The last cpisodes of the arc-volcanism
oceurred during the early to middle Jurrasic when
maroon to green tuffs, sandstones, siltstones and shales
of the Hazelton Group were deposited. These rocks are
exposed north, cast and west of Babine Lake.

After the waning of arc volcanism a molasse stage
in the late Middle Jurassic to middle Early Cretaceous
created two marine to monmarine clastic units, the

Bowser Lake and Skeena groups. Rocks of this age are
found adjacent to the Hazelton Group on the north
shore and east and west of Babine Lake.

The welding of the Stikine terrane to the craton in
the early Cretaceous produced the regional Omineca
uplift to the east. The impingement of the Wrangel and
Alexander terranes on the west occurred at about the
same time and resulted in the emergence of the Coast
crystalline complex. The Stikine terrane was subjected
to transtensional continental stresses from the middle
Cretaceous through to the Eocene. It was during this
time that mainly calcalkaline volcanic rocks, the Babine
volcanics and Newman intrusives (both Eocene), were
formed in a series of down-dropped volcanic basins.
They extend from the Northwest Arm of Babine Lake
southeasterly to the Granisle area.

Since the Paleocene, the region has been
influenced by uplift, development of basin-and-range
morphology and extensive glaciation leaving much of
the Fireweed property and surrounding arca covered by
glacial debris.
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PROPERTY GEOLOGY

An extensive blanket of glacio-lacustrine clay, as
thick as 40 metres, covers 95 per cent of the claim area;
a factor which undoubtedly delayed discovery of the
mineralization,

The oldest rocks known on the property are lower
to middle Jurassic Hazelton volcanics (Holland, 1988}
and are exposed in a number of small outcroppings on
the south side. On the GER 4 and FW 6 claims the
volcanics are commonly fine grained, maroon to green
andesitic to dacitic tuffs and lapilli tuffs. On the GRR 2
claim the rocks are green to light green dacite-rhyolite
tuffs with some pale green chert interbeds, outcropping
primarily in creek beds.

Interbedded mudstones, siltstones and sandstones
of a thick deltaic sequence, which appears to underlie
much of the claim group, are exposed in the central
part of the property. These sediments are thought to
belong to the Kitsun Creek member of the late
Cretaceous Skeena Group. The sediments commonly
strike 070-080 degrees and dip subvertically. Locally the
strike varies to 020-030 degrees as at the discovery
outcrop, the Mn showing, which is along a creek in the
middle of the claim block.

Several drill holes have cut sills of strongly altered
feldspar-porphyritic latite. These may well be related to
the Eocene volcanics and Babine intrusions mapped by
Tipper {1976) and Richards (1980).

Skeena Group sediments are the dominant unit
encountered in drilling. The sediments are dark and
medium to light grey. They vary from mudstone and
siltstone to fine and coarse-grained sandstone. Cycles
are not apparent and bedding can be massive of
variable thickness, changing gradually or abruptly to
finely laminated. Bedding features such as rip-up clasts,
load casts and crossbedding are common. The beds are
cut by numerous faults, many of them strongly
graphitic. Drilling indicates Skeena Group sediments
are in fault contact with Hazelton volcanics and strongly
sericitized and carbonitized latite dykes cut the
sediments.

GEOCHEMISTRY

In the fall of 1987, 3300 samples were collected
from B-horizon soils and analysed for copper, lead,
zing, silver and arsenic {Holland, 1988). Results indicate
a few small anomalies but overall the geochemical
results were mnot encouraging, most likely the
consequence of the thick cover of glacial drift.

GEOPHYSICS

VLF-EM surveys did not prove helpful; however,
detailed magnetometer and IP surveys outlined a
number of anomalous arcas. A very low magnetic
background, 100 gammas relief or less, characterizes
the areas surveyed. Low background chargeability and
resistivity values were also noted in the IP surveys.

The three main zones identified by geophysics are
the West zone, the East zone and the South zone
(Figure 