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Prospects for the 1990s

British Columbia has a long history of mining. Coal,
copper and other minerals have always and will con-
tinue to play 2 very important role in the economic,
social and communiry development of our provinee.

As we move further into the decade of the 1990s
the government of British Columbia will ensure

a healthy dimate for exploration and improve our
overall competitiveness in the global economy.

There is strong potential for development in our
mineral sector covering a wide array of commodiries
and relared processing activities. This bookler just
begins to describe the porential.

| hope you will ke a look!
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An Overview of British Columbia

Mining is one of the cornerstones of British Columbia's
economy from both a historical and a current perspective.
Beginning some 150 years ago, with the coal mines of
Vancouver Island and che placer gold camps of the Caniboo,
British Columbia has become one of the world's grear min-
ing regions and irs industry is internationally recognized for
its expertise in mineral exploration and mine development.
With our abundant mineral resources and skilled industry,
mining is set for continued developmen in the years ahead.

THE InDusTRY TODAY

Today, British Columbia produces and exports over $2.5
billion (all figures are in Canadian dollars) worth of copper,
coal, gold, zinc, molybdenum, silver, lead, and a growing
variety of industrial minerals and seructural marerials.

Six mines produce metallurgical coal in soucheaseern and
northeastern British Columbia; and two produce thermal
coal, one in the southeast and the other on Vancouver Island.

There are nine base metal mines, including five large open-
pit operations, and six precious metal mines ac various
locations throughour the province. Together they provide
well-paid employment for approximately 20 000 men and
women, and an additional 25 000 o 30 000 indirect jobs
in the supply, service and suppore fields. This highly
sophisticated and efficient industry comperes successfully
in world markets. The complex geological history of our
province, similar to that of other countries along the North
and South American Cordillera, has provided British
Columbia with a rich and varied mineral endowment. [n
addition we enjoy access to an ample supply of relatively
low-cost power, good transportation systems and other
physical infraseruceure, and a serategic locarion well pasi-
tioned to serve fast-growing Pacific Bim markets.

People employed in British Columbia’s mineral indusery—
mine and mill workers, engineers and geoscientists, man-
agers and technical experts in many fields—are highly
skilled and productive and are in demand throughout che
world. Vancouver has become a major financial centre
strongly oriented toward international trade in natural
resources, It is alse an important source of capiral for min-
eral exploration and development, both within the
province and internationally. British Columbia has become

An Overview of British Columbia
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Figure 1
Operating Mines in British Columbia in 1992

An Overview of British Columbia



internationally recognized as a centre of excellence in min-
ing and relared fields such as mewallurgy, environmental
engineering, mine safery and the geosciences.

OPPORTUNITIES

Significant investment opportunities exist in Brirish
Columbia’s mineral sector. In the mineral exploration and
development field our abundant and diverse mineral
resources hold opporrunity for new, significant discoveries
or development of known deposits that would be profirable
in highly comperitive world markers. Depasits that are at
the advanced stage of exploration or are awairing develop-
ment, having received approval in the province's Mine
Development Assessment Process, are identified on the
accompanying illustrations.

Orther strategic oppertunities include the pursair of innova-
tive technologies in mineral exploration, mining, mineral
processing and smelting, and the development of new mar-
kets and products particularly in the fields of structural
matetials, industrial and *high-technology” minerals.

An Overview of British Columbia
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Development Highlights
Current Targets and Opportunities

The discovery of new mineral deposits that will be the
mines of tomorrow is essential for a healthy mining indus-
try. Mineral exploration is big business in British Columbia
but, as in other countries, is also E_'.rd.u::l

A significant portion of the risk capical required for chis
industry comes from foreign, private and corporare sources,
The balance is pr-l;m'l:l:d |:ij the Vancouver Stock E:r:hd.l'lgd
and profitable domestic mining operations. In the last
decade annual mineral exploration expendirures have
ranged from §75 o $225 million and roral approximarely
§1.5 billion.

Several important new base and precious meral deposits
were discovered. As a resulr of these discoveries, 20 new
mines were commissioned during this period and many
new projects passed through or recendy entered the Mine
Development Assessment Process,

One small gold mine, Dome Mountain, was commissionexd
in 1992, and rwo major projects received government
approval—the M. Polley copper-gold project of Imperial
Metals Corporation, and the Swronsay lead-zinc-silver pro-
ject of Curragh Resources Ltd. These projects, and others ar
the development or advanced exploration stage, are impor-
ant examples of precious and base metal deposics that are
most actively sought the world over: copper and copper-
gold porphyry deposits, volcanogenic massive sulphide
{Kuroko type) deposits, sedimentary-exhalarive lead-zinc-sil-
ver deposits, and mesothermal auriferous veins. In addition
there are numerous deposits in the province at less advanced

stages of exploration.

OPPORTUNITIES

The exploration and development sector offer investment
-l}'PFHJI!’L‘IJ.I.‘li'I’.iﬂ ar all levels, from Erass-roots ::tplnﬂt'mn to
mine and mill construcrion, the development of new twech-
nology for mineral exploration, and the establishment or
expansion of transportation and other physical infrascruc-
rure vital o chis industry.

Development Highlights
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Geologic Setting and
Mineral Opportunities

Canada is centred by ancient rocks of the Canadian Shield.
The Shield is partly overlain by the Interior Platform and
flanked to the east and west by mounmin beles. British
Caolumbia is within the Cordilleran belr, which makes up the
western margin of North America from Alaska o Mexico.

The eastern part of the Cordillera, comprising the Foreland
and Omineca Belts, is a deformed and broken, fold and
thrust belt thar consises dominantly of sedimentary rocks
eroded from North America. The western part consists of a
series of volcanic terranes accrered as a result of interactions
of the Pacific and North American tectonic plates; che
accretion of each new rerrane extended the edge of the con-
tinent wesrward.

The complex geological processes that formed the
Cordillera are reflected in the discribution of its mineral
resources. Belts of distinctive rocks, each with a characrenis-
tic suite of mincral deposits, run norchwest-southeast
through British Columbia, approximately parallel to both
the ancestral continental margin and the present coastline.
As 2 resuls, the character of the provinces mineral resources
vaArIEs [TST m::kcdl}r west to east, The -.-I.-:nminaml}r volcanic
terranes to the west contain deposits of copper, iron, gold,
silver and molybdenum, while the sedimentary rocks to the
cast are rich in lead, zinc and silver. For the same reason,
maost of the oil, natural gas and industrial mineral resources,
formed by various sedimentary processes, are locared along
the eastern margin of the Cordillera.

The most important metallic mineral deposic types include:
zinc and copper bearing massive sulphides,
sedimentary-cxhalative lead-zinc-silver deposits,
copper-molybdenum and copper-gold porphyry deposits,
mesothermal gold veins,

epithermal gold-silver veins, and

base and precious meral skarns.

Geologic Setting and Mineral Opportunities
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MiNERAL DEPOSITS OF THE
ANCIENT CONTINENTAL MARGIN

The Foreland and Omineca Belts consist largely of material
deposited in extensional serrings during three main episodes
of rifting that created a thick wedge of sediments along the
western edge of the North American craton, The initial event,
some 1200 million years ago, in middle Proterozoic time,
produced clastic sediment and carbonare sequences many
kilometres thick. Clastic rocks of this succession host the
famous and prolific Sullivan lead-zinc-silver sediment-hosted
exhalative (sedex) deposit in southeastern Bridsh Columbia

Some 500 million vears later, in late Proterozoic time, a sec-
ond series of rifting evenesoccurred along the lengrh of che
Cordillera, Evidence of volcanic activiey, basic flows and
dikes, is widespread in the sediments related to this pro-
tracted episode in earth history. Extensive deposits of cherry
iron formation in the McKenzie Mountains of the Yukon
Territory were formed at this time,

A major metallogenic episode accompanied the third period
of rifting, deformation and volcanism along the continental
margin, in mid-Devonian w early Mississippian dime. It
produced sedex barite-lead-zinc-silver deposits in the
Selwyn Basin and the Kechika Trough. One, the Stronsay
depesit in northern Brivish Columbia, recenty received
approval for mine development. Plarformal carbonare rocks
of similar age host Mississippi Valley-type lead-zine deposics
in the northern Rocky Mountains.

MinNERAL DEPOSITS OF ACCRETED TERRANES

Younger rocks of the Intermontane, Coast and Insular Belrs
host pnlj'm:taﬂ.'u: massive nﬂ.p]:l.ldc :I:pmiu of the Eumko
type, massive cupriferous pyrite deposits analogous with
those found on the island of Cyprus, and copper-zinc
deposits classified as Besshi cype thar have made significant
contributions 1o British Columbia’s production of copper.
zine and silver. Porphyry copper-molybdenum and copper-
gold deposits are associaved with subvoleanic felsic intru-
sions, particularly in the Inrermontane and Insular Beles.
Production from these deposits has underpinned the
province’s copper industry for the last iwo decades,
Significant iron, copper and gold producrion has been
obtained from skarns formed during arc construction, and
modest amounts of nickel and copper have been recovered
from orebodies within more mafic intrusions,

Geologic Setting and Mineral Opportunities
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Early Creraceous mesothermal gold deposits have been
mined along the length of the Norch American Cordillera,
from Cassiar in northern British Columbia, 1o Bralorne in
the south of the province and ro the Mother Lode diserice
in northern California. Although not direcily related 1o
island arc volcanism, all occur in fragments of deep oceanic
crust thrust upwards onto the continental margin during
TETrane ACCrerion,

Copper

In recent years copper has vied with coal as the most impor-
tant mineral commodity mined in British Columbia, in
terms of dollar value. The value of annual production reached
$900 million in 1992, 36 percent of the total for all the
province’s mineral produces. British Columbia accounted for
43 percent of Canadian copper output in 1991, and 3.8 per-
cent of western world production in 1990, All production is
exported as concentrare, principally to smelters in Japan (80
percent), Spain (8 percent) and the Philippines (8 percent),

Copper has long been a mainstay of the provinces meral
mining industry. The earliest production was from skarn
and massive sulphide deposits. The first production from
parphyry copper deposits was from the Bethlechem mine in
the Highland Valley southwest of Kamloops in 1962, The
Highland Valley became the province’s leading copper-pro-
ducing districc wich the opening of the Lornex mine in
1972 and its position has never been challenged.

Following a decade of vigorous and successful exploration
and new mine development in the 1960s and 1970s, open-
pit mining of porphyry copper deposits now accounts for
almost 90 percent of Bridsh Columbia’s copper production.
In terms of milling capacity, the Highland Valley mine is
now second only to Chuquicamata in Chile among copper
producers in frec market economies, accounting for 177
500 tonnes of copper in 1991 or approximarely 2.5 percent
of western world production. Total copper production from
the Highland Valley deposits is approaching 2.3 million
tonnes with significant byproduct molybdenum, gold and
silver. Ore reserves in the Highland Valley are currently esti-
mated at 750 million tonnes conaining 3 million wonnes of
copper. Other current parphyry copper producers are the
Island Copper mine on Vancouver Island {58 000 twnnes
per year); the Gibraltar mine near Williams Lake (28 000
tonnes per year) and the Similco operation ar Copper

Copper



Compatey MAME

ProgecT MamE

CoMMODITY

TomEes
(000=)

EsTiMaTED

EsTmaren GRADE

PORPHYRY DEPOSITS

Taseko Mires Lid.

El Condar Resounes Lid,
51 Philips Resources Inc.
Jordex Aesounces Ing,
imperial Matals Corp.
Giraltar Mines Lid

CMP Resouwrcas Lid.
Placar Diomaa nc

Fish Lake
Kemess South

Expa/His=hami
Mound Paolley
Gibralier Marih
oR

Mourd Millgan

Massive SULPHIDE DEPOSITS

Cu, Au 1 080 000
Cu, Au 207 004
Cu, Au, Mo 173 260
Cu, Ay 43 [0g
Cu 50000+
AL 1 200
Cu, Au 284 000

0.23% Cu, 0.41 ght Ay
0.23% Cu, 0.64 g Au

0.25% Cu, 0.31 o A, 0.01% Mo
0.38% Cu, 0.55 g Au

0.4% Cu

5.2ghAu

0.2% Cu, 0.58 gt Au

Wastmin Resowncas Lid
Geddes Rasources Lid

Curragh Resources Lid
Homestake Canads Lid
Aadiarn Fasaurcas Ld

Hetile Zonad
Myra Falls

Windy Craggy

Stronsay
Eskay Creex 218
Tulseguah Chisl

Cu, Ph, Zn, 3018
Ag, &u

Cu, Au, Ag, Co 247 440
Ph, Zn, Ag 22 080
Au, Ag 1190
Cu, Pb, Zn, Au, Ag T B0

2.9% Cu, 0.4% Pb, 14.0% Zn,
24.0 g Ag, 1.0 o Au

1.38% Cu, 0.2 g Au, 3.83 gt Ag,
{1.069% Co

2.8% Pb, 0.4% Zn, 60 g Ag
58,41 it Au, 2659.3 ol Ag

1.6% Cu, 1.18% Pb, 6.47% In,
274 gt Au, 109,72 9 Ag

TRANSITIONAL & VEIN DEPOSITS

Equity Sivar Minas Lid.

Cheni Gold Mings Lid.

Golden Rule Resourcas Lid
Manson Croek Resources Lid
Cenan Regaurcas Canp,
Suntas Minerals Gomp.
Mewnawi Gold Minss Lid.
Granduc Gold Mines Lid,
Fairfald Minarais Lid.

eath Watarding
fong

Meds

Polaris-Taku

Brucejeck Lake
(Brucasick)
Elk

G, B, Ag Tol

Ay 515

Au 2 580

Ay, Ag 7493

(West Zone)

Au J08 4
Table A

0.685% Cu, 208 ght Ag
4,18 gh Au

11.82 gt Au
14.74 gt Au
15.43 gt Au. 8472 gt Ag

22 18 gt Au, 24.68 gt Ag

Advanced Exploration / Development Projects
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Company NAME ProJecT Name  ComMoDITY EstiMaten  ESTMATED GRADE

Tonmes
(000s)
I e e S e S e 0
Placar Qoo Inc. B L, Al 126 000 0.62% Cu, 0274 gt Au
Flacer Dome inc. Sulphurets Gokd B, Cu 18 000 0.35% Cu, 0.823 gh Au
{Sulphaide)
Maw Canamin Res, L, Hucklebarmy Cu, Au 78 000 0.407% Cu, 0/025% MaS2
El Condor Ras, Lid, Kimass Morih Cu. Au 116 108 0.19% Cu, 0.377 gt Au
Placar Dama Inc Shear Cui_ Au na fia
Yallowack Res. Lid Kata Ca, Au ma na
Craw Natwal Res: Lid Fad Dag Cu, Al Mo 25 000 0.35% Cu, 08401 Au, 0.008% Ma

MASSIVE SULPHIDE DEPOSITS

Cominca Lid, Par Ph, Zn, Ap. Ba na na
Teck Explorations Lid. MG Band In, Ph, Ag ria nia
Comimog Lid.
Koksnea Explarations Lid., Fars Ag, Pb, In 'a ne
Chapleayu Fes, Lid,
Barkhor Res. Inc.
Kokanee Explarations Lid,, Leg Zn, Ag, Ba 8 na
Lagion Res. Lid
Minnowa inc. SEmRca in, G, 533 0.91% Cu, 0.22% Ph,
Imemational Curator Res. Lid. Au, Ag 7.06% In, 68.6 g1 Ag. 1.44 pt Au
Westmin Resourcas Lid, Thetwood Valley Cu, Ph, In, wa n'a
[Myra Fallg) Ag, Au

TrRANSITIONAL & VEIN DEPOSITS

La: Minerals Lid Red Mountzn Au B4l 12.68 pft du
(Marc Zons)
Gold Fiaids Canadian Mining L. Mizi Ay, Ag ' n'a
Wenrowva Inc, Wt Hu A na
Table B

Exploration Highlight Projects
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Mountain {14 500 tonnes per year). Significant undevel-
oped porphyry copper-molybdenum and copper-gold
deposirs have been recently discovered. Their principal
characteristics are summarized in Table A.

The balance of British Columbig’s copper production is
from skarns and volcanogenic massive sulphide deposits, All
produce other metals as byproducts or coproducts, includ-
ing gold, silver, lead, zinc and iron. Only rwo deposits of
this type, the Westmin operations at Myra Falls on
Vancouver Island and the Goldstream mine near Revelstoke,
are currently in production bur imporrant properties are
being explored or awaiting development. Most notable
among these are the Tulsequah Chief deposir where signili-
cant new reserves of polymemllic ore have been delineated,
and the huge Windy Craggy deposit, estimated to contain
aver four million tonnes of copper, almost 60 000 kilograms
of gold and significant amounts of cobalt. Volcanogenic
depasits of the Kuroko rype, of which Tulsequah Chief and
Myra Falls are examples, are favoured exploration targets.
Exploration for these deposits is challenging, bur Brirish
Columbia offers excellent potential for new discoveries.

Other deposit cypes have made relatively small contributions
to British Columbias copper production. Copper, together
with chromium, cobalt, gold, plasinum and palladium, was
an important byproduct of magmaric nickel orebodies
worked ar the Giant Mascot mine near Hope, on the Fraser
River, Byproduct copper is also produced from subwvolcanic
and epithermal vein deposits mined primarily for their pre-
cious meral content; examples include the Equiry Silver and
Silbak Premier mines. Sediment-hosted copper deposits
have never been mined in British Columbia but significant
porential is known ro exist, most notably the Sustur deposit
in the northeentral pare of the province with geological
reserves estimared at 50 million tonnes with a grade of

1.25 percent copper.

Gold

Since 1971 annual gold output has increased seeadily, reach-
ing 17 385 kilograms in 1991. Initally this production
increase was underpinned by byproduct geld from newly
developed porphyry copper mines. Another major reason
was the dramatic increase in the Eclld price during the 1970z
that stimulated a massive renewal of interest and resulred in
the discovery of new vein deposirs. It 1s estimared thar more

Gold
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than $1 billion has been spent on gold exploration in the
province since 1985, adding substantially ro known geologi-
cal reserves.

The precious metal potential of undeveloped porphyry
deposits is well illustrated by past production records. To
dare, byproduct gold production from British Columbia
porphyry deposits exceeds 85 tonnes. OF this, almost 90
percent has been recovered from five deposits.

The Expo and Red Dog porphyry deposits, hoch within
trucking distance of the lsland Copper concentrator,
together coneain over 70 ronnes of gold. Other undeveloped
porphyry copper-gold deposits with conained gold estimared
in excess of 100 tonnes include Fish Lake {437 tonnes),
Sourth Kemess (148 ronnes) and Mount Milligan
{134 tonnes). The much smaller, but slightly higher grade
Mount Polley depaosit in the Canboo districe, with reserves
containing 28 tonnes of gold, has been permitted and is
maoving toward production,

Norwithstanding the large potential for gold reserves in por-
phyry copper deposits, nearly 80 percent of gold production
in British Columbia has been won from three other types of
depaosits: mesothermal veins; epithermal deposics; and skarns,

Mesothermal Veins: This deposit rype has accounted for
more than half of the province’s historical gold production.
Recent developments include the opening of the Golden Bear
mine in 1989 and the Snip mine in 1991, both in remore
mountainous areas of northwestern British Columbia, The
Snip mine, operated by Cominco Led., provides an excellent
example of how a small bur efficient high-grade operarion
can be profitable, even in the most isolated of areas.

Epithermal Deposits: The Premier mine in the Scewart
camp produced more than 61 ronnes of gold fram high-
grade epithermal ores during the period 1918-1976, The
mine was recpened in 1989 as an open-pit operation work-
ing low-grade ore. The Lawyers mine in the Toodoggone
district has produced 5.4 twnnes of gold and 108.9 ronnes
of silver while operating from 1989 ta 1992, The
Blackdome mine in the Chilcotin district, although small is
among the provinces most successful recent mining devel-
opments. With a start-up reserve of only 184 000 onnes of
ore, this mine produced 7 wonnes of gold and 24 ronnes of
sitver during its short operaring life from 1986 o 1990,

Gold
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A poorly understood class of deposits transitional berween
porphyries and epithermal veins, is also a porentially impor-
tant source of both gold and silver. The best known example
in British Columbia is the Equity mine near Houston in the
central pire of the province. Opened in 1981, the mine has
produced more than 15 tonnes of gold and 2000 rennes of
silver as well as significant amounts of copper. Research in
progress suggests there is excellent potential for the discovery
of similar deposits elsewhere in the province, notably on
northern Vancouver island.

Gold Skarns: These account for 16 percent of past gold
production in the province but most were derived from two
districts, Hedley and Greenwood. Since 1904, when the
Nickel Plate Mine first opened at Hedley, more than 65
tonnes of gold have been recovered. The mines in the
Greenwood district, worked primarily for their copper con-
tent, have yielded over 35 tonnes gold,

"r"nlcmug:nj: Massive S'Ellphid:r. Gald pmducl.'inn from
volcanogenic massive sulphide deposits accounts for less
than 10 percent of historic production, bur chis proportion
may soon increase. The 25 million tonnes of polymerallic
massive sulphide ore at Westmin's Myra Falls mines are
estimared to contain 47.5 tonnes of gold. Recent reserve
estimates for Kuroko-type deposits ar the Tulsequah Chaef
mine are 7.8 million ronnes with an average grade of
1.6 percent copper and 2.7 grams per tonne gold, The dis-
covery of high-grade deposits ar Eskay Creek northwest of
Stewart in 1988 may well push the Iskut district into the
raniks of the top producers. Reserves in the 21B deposic
alone contain 70 tonnes of gold. The huge Windy Craggy

massive sulphide deposit contains close to 60 tonnes of
gold (Table A).

Lead, Zinc and Silver

Canada is the world’s largest producer and exporrer of zinc
and the third largest producer of lead, ranking behind the
Unired States and Australia, Both merals are commonly
produced rogether, with considerable byproduct silver.
Recent Canadian production cotals over 1.1 million ronnes
of zinc, 240 000 ronnes of lead and 1240 tonnes of silver
annually. Approximately 10 percent of the zinc, 25 percent
of the lead and 40 percent of the silver were mined in
Brirsh Columbia,

Lead, Zinc and Silver



Though no longer the largest lead-zinc producer in the
world, a position ir held for many years, the Sullivan mine
continues to dominate prnduc:iun of lead and zine¢ in
British Columbia, and it has recently accounted for almaost
85 percent of the zinc and 95 percent of the lead mined in
the province. Concentrates are smelted and refined at the
merallurgical complex in Trail, which alse receives feed
fram mines in adjacent Washington Stare, State of Alaska
and elsewhere in Canada.

The Sullivan orebody belongs to the class of sediment-hosted
exhalative (sedex) deposits that are prolific producers of lead
and zinc the world over. Other sedex deposits are known in
British Columbia. One of them, the Stronsay orebody
located in the Kechika Trough in northern Bricish
Columbia, is currently being developed for producrion.
Reserves are estimated ar 22 million tonnes containing 2.1
million tonnes of zinc, 616 000 tonnes of lead and over
1325 tonnes of silver. The development of the Stronsay
deposit will provide needed infrastructure and rekindle
exploration in the endre Kechika Trough. The balance of
British Columbia’s zinc production is largely derived from
the H-W and Lynx volcanogenic massive sulphide orebod-
ics at Wesemin Resources' Myra Falls mine on Vancouver
Island. Recent production is about 25 000 ronnes of zinc
concentrate annually, together with significant amounts of
copper. gold and silver. The recent discovery of the Gap and
Bartle orebodies with reserves of approximarely four million
tonnes of high-grade ore will coneribute 1o a long and pros-
perous life for this operation.

Other lead and zinc producrion is obrained from vol-
canogenic deposits, and as coproducts from mining high-
grade silver veins. Following its reopening in 1991, the
Goldstream mine near Revelstoke i.l:l.itia:“].r pmduc:d nnl;.—
copper concentrates from irs volcanogenic massive sulphide
orebody, but zinc concentrate producrion resumed in 1992

Besides the Stronsay deposic there are significant resources
in undeveloped volcanogenic massive sulphide deposits such
as the Tulsequah Chief {estimared 500 D00 wonnes zinc and
0 000 tonnes lead) and several other less-explored deposics.
The furture of lead, zinc and silver production in British
Columbia is highly promising.

Lead, Finc and Silver
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Molybdenum and Tungsten

Molybdenum and mungsten occur associared with granitic
rocks but are rarely both recovered from a single deposic.
Canada ranks third in the world in molybdenum produc-
tion, after the United States and Chile, and virtually all of
Canada's production is mined in British Columbia.
Tungsten has been mined in the province bur there is no
current production,

MOLYBDENUM

Approximately 9200 tonnes of molybdenum was mined in
British Columbia in 1992, down from 10 800 tonnes the
previous year, and the meral is a major source of export
earnings. In 1990, for example, 83 percent of the produc-
rion was exported, with Japan (39 percent) and Western
Europe (18 percent) the major desdnations. Berween 1950
and 1992, more than 320 000 wonnes of molybdenum has
been mined in the province, with a value of §2.75 billion.
Production peaked in 1977 at 15 520 tonnes and has since
fluctuared berween 6000 and 14 000 tonnes annually.

Large-scale and continuous production of molybdenum did
not begin until the 1960s, Most of the porphyry copper
deposits discovered in the 1960s contained significant
amounts of molybdenum and their development ransformed
the molybdenum mining industry in the province. Thiree of
the four currently operating open-pit porphyry copper mines,
Island Copper, Gibraltar and Highland Valley Copper, pro-
duce significant amounts of byproduct molybdenum, The
Endako porphyry molybdenum mine, the only currently
operating primary producer of molybdenum in the province,
now accounts for more than 70 percent of production.

The potential for new mine production of molybdenum in
British Columbia is excellent. Several porphyry deposits
containing molybdenum as their principal commodiry
remain undeveloped in addirion w a number of undevel-
oped porphyry copper deposits which also contain signifi-
cant molybdenum

TUNGSTEN

The province has a short history of mungsten mining, A total
of 9200 tonnes of tungsten concentrare was produced,

mostly from high-grade skarn deposits in southern British
Columbia char were warked Entl:rmil'ten:tl}r berween 1944

Molybdenum and Tungsten



and 1972, Large areas of the province are prospective for
similar deposits and more than 50 tungsten skirn occur-
rences are known.

Although the province is not currentdy producing rungseen,
rwo of the world’s largest tungsten-bearing skarns, the
Cantung and Macrung deposits, with combined reserves of
36 million tonnes of tungsten ore, are located in the
MacKenzie Mountains in the Yukon and Northwest
Territories. The geological setting of these deposits can be
traced south to poorly explored areas of Brish Columbia,
offering significant potential for major discoveries.

Coal

Coal rivals copper as British Celumbia's most important
mineral product. Production in 1992 was over 15 million
tonnes of metallurgical coal, valued ar $645.6 million, and
2.5 million tonnes of thermal coal, valued ar $75.2 million,
for a toral minchead value of $720.8 million, representing a
little over half of Canada’s total coal production. Almest all
British Columbia’s production was exported chrough two
ocean terminals, ar Robert's Bank near Vancouver in the
south and Ridley Island ar Prince Ruperr on the north
coast. Together, these two ocean ports can handle 38
million tonnes of coal expors annually and have storage
capacity for 4.4 million wnnes.

All three of the non-crystalline tecronic belts in Bricish
Columbia contain significant coal deposits, but the Rocky
Mountain coalfields in the Foreland Belr along the eastern
edge of the Cordillera are by far the most imporwant in
terms of production. Coal reserves in the province roral
2.15 billion tonnes of metallurgical coal and 880 million
tonnes of thermal coal. In addirion, 14.35 billion tonnes of
metallurgical coal and 5.13 billion tonnes of thermal coal
are classified as resources of potential economic interest in
the near to medium term.

Rocky MounTain COALFIELDS

The Flathead, Crowsnest and Elk Valley coalfields extend
northwards through the East Kootenay district from the
Montana border. They are the most important in the
pmq.rjm:t. having Fmdm;a:d well over 100 million tonnes of
metallurgical coal and abour 10 million tonnes of thermal
coal since 1898, The rank of Keotenay coals varies from
low to high-volatile A bituminous,

Coal
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Five surface mines in these coalfields produce a range of
coking, semi-coking and thermal coal products: Elkview
Coal Corporation (Teck Corp.) Balmer mine and Corbin
Creek Resources Lrd. Byron Creek mine, the larrer produc-
ing principally from one seam; Fording Coal Lid.'s
Greenhills and Fording River operations and the Line Creek
mire of Minalta Coal Lid., the latter two mines producing
from several seams.

The Prace River coalfield, in the northeast part of the
province, produced abour 100 000 tonnes of medium-
volatile bituminous coal from small mines berween 1908
and 1960, Coal rank varies from low to high-volatile bitu-
mincus with good coking qualities.

In response 1o rising world demand for merallurgical coal,
the entire coalfield was subjecred to intensive exploration in
the 19705 and two large open-pit mines, Quinterte and
Bullmoose, were subsequently developed. Both are now
operated by Teck Corporation and produce mainly meral-
lurgical coal. Significant undeveloped deposits include
Burne River and Sukunka,

INsuULAR COALFIELDS

The Comax and Manaimo coalfields on Vancouver Island
played a prominent role in the carly development of the
province. More than 50 million tonnes of high-volatile A
and B biruminous coal was mined from the Douglas,
Newcastle and Wellington seams in the Nanaime coalficld
during a 100-year pericd ending in 1953, The Comax coal-
Feld pm:lu::.:d 18.6 million tonnes of coal berween 1853
and 1953 and is currenty the only producing coalfield west
of the Rocky Mountains, The Quinsam mine began pro-
ducing thermal coal for export in 1988, and since then it
has steadily increased is ourpur o 650 000 tonnes in 1992,
Porential for furure growth is good, given the favourable
location of this mine,

There has been no significant production from the other
Insular Belt coalfields. The Suquash mine on northern
Vancouver Island was the first mine to be developed in the
province bur produced only about 23 000 ronnes of high-
volarile B and C bituminous coal, The Upper Cretaceous
Suquash coal basin covers an area of abour 100 square kilo-
metres but the coal is of poor quality due 1o its high ash con-
tent. Both Tertary lignites and Mesozoic anthracites and

Coal
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bituminous coals are known on Graham ldand in the Cueen
Charlotte Islands, but have not been extensively explored.

INTERMONTANE COALFIELDS

Mesozoic and Tertiary successor basins in the Intermontane
Belr conrain 3 number of coal deposits. The largest, in the
Klappan-Greundhog coalfield in the north, and the Har
Creek coalfield in the south, are undeveloped. There has
been modest production from the Telkwa, Merrier and
Sirvilkarmeen coalfelds.,

The Klappan-Groundbeg coalfield covers approximarely
2300 square kilomerres berween the Klappan and Skeena
rivers in northern British Columbia. The coal measures are
300 to 500 metres thick and contain up to 16 seams of low-
volatile bituminous coal o anthracite, some locally rﬂthing
5 metres in thickness, Gently dipping parts provide poten-
rial sites for surface mining. The Har Creek coalfield com-
priscs two deposits each containing four distiner zones of
Tertiary coal, 200 to 430 metres thick and ranging in rank
from lignite to sub-biruminous A. Only a third of the coal-
bearing sequence is considered to be waste rock and the
field contains approximarely 5 billion tonnes of coal.

The Similkameen coalfield, comprising the Princeton and
Tulameen Tertiary coal basins, produced 4.1 million tonnes
of coal before 1961. Four seams of mainly high-volatile
bituminous B coal in the Tulameen basin, with a maxamum
aggregate thickness of about 27 metres, were worked in
three underground mines and rwo small surface mines. The
nearby Princeton basin covers an area of 120 square kilome-
eres, bur all production has been from the central area. Four
principal coal zones, with an aggregate thickness of abour
70 metres, conain a number of seams with coal ranks vary-
ing from lignite to high-volatle B bicuminous. The Merrice
coalfield, not far to the north, produced 23 million tonnes
of predominantly high-volatile B biruminous coal from
1906 1o 1963, mostly from underground mines.

In the central part of the province, intermitcent production
from the Tefkioa coalfield in the Lower Creraceous Skeena
Group rotalled 433 000 tonnes between 1918 and 1970,
mastly for local use. The coal measures, containing as many
as ten seams with individual seams up to 5 merres thick,
locally exceed 400 metres in thickness and have been exien-
sively explored in recent years, The coal varies in mnk Fom
high-volatile biruminous to meta-anthracite and sites suit-

Coal



able for surface mining are available in arcas of gende dips.
This coalfield is stratigically located very close to a major
railway and only 390 kilometres from the port of Prince
Rupert. The little-explored Bowran River coalfield, south-
east of Prince George, contains three coal zones with an
aggregare thickness of 8.5 metres, within a sequence of
Tertiary coal measures. The coal measures cover an area of
50 square kilometres and the coal is predominantly of high-
wvolarile B bituminous rank.

CoalBeD METHANE POTENTIAL

The total resource of coalbed methane in British Columbia
is estimared 1o be beoween 3000 and 5000 billion cubic
metres. Major resources exist in the southeast and northeast
where natural gas pipelines already exist. Vancouver Island,
soon to be integrated into the natural gas distribution net-
work, has a resource of berween 5 and 20 billion cubic
metres. Other smaller basins, such as Telkwa, have resources
close to existing markess, Opporrunities for investmenr in
this pew energy feld will abound in the next few years,

Industrial Minerals

Industrial minerals are a significant component of British
Columbia's mineral production. Products such as limestone,
silica and gypsum, are processed locally and urilized in local
and regional markers. Other commaodiries, such as sulphur,
magnesia and clay, have international markees, Significant
growth pmnmial exists in this sector with investment
opportunities in many different fields such as dimension
stone, refractory minerals, peat and high unit value
synthetic products.

LIMESTONE
For over one hundred years British Columbia has been the

main source of limestone for the Pacific Northwest. Two
praduction centres on Texada lIsland in the Strair of Georgia
ship berween 4 and 5 million tonnes of limestone annually
to lime and cement producers along the Pacific Coast from
nerchern California to Alaska. The valie of cement, lime
and limestone produced in British Columbia exceeds
£150 million annually.

Major, untapped limestone resources are located on the west
coast of Vancouver Island in the Holberg Inlet and

Industrial Materials

addEdasadd R eEdnaddddseRRBEEEER TR R EEER ISR dAERRRREREERREdREEeEERREREREREEEREARAEERERE RN



Fasas EEEREEEEE SR AT igEssEdanaddE il anaadRadEEIEEEENEEEEERAA@dEEREREEEEEFEEEEsEBEBERRE

Quatsino Sound area. Many potental limestone resources
are known in the interior and the Marble Canyon limestone
belt, near Lillooer, has been developed and produces about
one million tonnes of chemical lime annually.

White limestone for extender and filler applications is pro-
duced from two sources on the coast, and one in the interi-
of, ar a rare of some 100 D00 ronnes a year with a signifi-
cant potential for growrh,

SULPHUR

Abour 500 000 ronnes of sulphur, valued ar $55 million, is
produced annually as a byproduct to procedsing narural gas
and lead-zinc sulphides. There is further potenial for ulera-
sour narural gas pools and porential Frasch sulphur deposits.

MAGMNESITE

British Columbia has a number of major depasits of magne-
site. The dolomire hosted Baymag magnesite mine in the
Rocky Mounraing, open since 1979, has produced almost
200 thousand tonnes annually valued ar $3.5 million.
Magnesite 15 processed into high punity caustic and fused
Magnesia that have worldwide markers. Other, undeveloped
stratabound magnesite resources are known in the south-
eastern part of the province.

Siuca

Approximately 100 000 wonnes of glass and metal-grade sili-
con, worth over 32 million has been produced from rwo
locarions in southeastern British Columbia since 1980, The
productive horizon is a massive quartzite unic thar occurs
over a length of 100 kilometres. A similar undeveloped unic
is known in the northeast.

Cray PrODUCTS

About 40 000 tonnes of refractory products valued ar
%5 million are manufactured annually near Vancouser. This
operation uses raw materials mostly of local origin and
manufactures high alumina and lighrweight insulation
refractory bricks. Standard refracrory bricks are sold mostly
locally in the Pacific Northwest area while the insularon
product is markered worldwide.

Industrial Minerals



Diatomaceous clay-based industrial and demesrtic
absorbents valued ac $400 000 annually are also produced
in the province and exporred to markers in central and
WEATErm

GYPSUM

The British Columbia gypsum industry, concentrated in
the southeast of the province since the 1950s, supplies
cement and wallboard manufacturers in both Alberta and
British Columbia. A number of undeveloped gypsum
deposits ensure this $3 million business will be able to
maintain current annual production of 500 000 ronnes
well into the future,

Other Industrial Minerals

British Columbia produces small quantities of jade and
rhodonite as semiprecious scones from several locarions in
central and northern pars of the province, Barire for
drilling mud, as well as filler applications, is shipped from
the southeasrern part of the province. Recently, several com-
panies stared dimension stone production and processing;
eight varieties of granite and three of marble are quarried in
the Lower Maintand area and on Vancouver Island.

Industrial mineral development and exploration opportuni-
tes are too pumerous o describe in detail. Abrasive gamet
from placer and hardrock deposits can be produced in the
central part of the province. Tertiary basins have potential
for deposits of residual kaolin and vermiculite, Extensive
deposits of peat are known from the northern coast and
northeastern areas of the province. Major asbestos deposits
are known in the northwest.

Phosphates in southeastern Bridsh Columbia have signifi-
cant values of yrrrium and other rare carth elements. In the
northern Rocky Mountains there are significant occurrences
of niobium and other rare earth elements.

Mineral Processing Opportunities

There are numerous mineral processing facilities in Brivish
Columbia. Zinc and lead concentrates are smeleed in the
Cominco metallurgical complex in Trail, with the recovery
of significant quanities of silver and other byproduct
metals. The sulphuric acid produced in the smelting and

Mineral Processing Opportunities
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refining process is used in the manufacture of phosphare
tertilizers. In Kitimat, on the northern coast, imported
bauxite is smelted and refined to produce aluminum. The
Endako mine has a molybdenum roaster producing molybdic
mioxide and there are two small, precious meral refineries in
the Lower Mainland area in the south of the province.

There are many opportunities in the processing of industrial
minerals o pmdu-n: value-added PIEIII'IIEII for export and to
replace imports to the province. British Columbia’s ample
supply of low-cost electricity and narural gas provides a com-
F::Erj\rl: :dgc in the pn::ldncﬂun ufm:lE.'-J'n tensve prndu:.‘u,
such as refractory bricks and fused magnesia currently
shipped around the world. The provincial government
encourages vilue-added initiatives by industry, particularly
concerning the urilization of industrial minerals, Examples
of specific opporminities include the producrion and process-
ing of refractories and the manufacture of synthene minerals,

Refractory minerals such as magnesite, olivine, kyanite
group aluminosilicares, graphire, silica and refracrory clays
are widespread in the province. Processing into specialized
products that can withstand very high temperatures con-
sumes large quantitics of electricity, which British Columbia
can supply ar very competitive rares.

Demand for synthetic minerals such as aluminum oxide, sili-
con carbide, mullite and spinel is inereasing. British
Columbia can provide both a source of raw materials and an
appropriate site for manufacturing, Culrured quartz crystals,
silicon mertal, ferrosilicon, magnesium meral and tiranium
dioxide are other examples of high-energy products thar
could be produced using locally available raw marerials.

Geoscience Information

The Ministry of Energy, Mines and Petroleum Resources,
Gealogical Survey Branch is dedicated ro collecting and dis-
seminating high quality geoscience informarion to the min-
ing industl‘}", government and the pu.|::|i|:. As part of this
mandare the Geological Survey Branch provides the follow-
ing services and informarion:

MiNERAL EXPLORATION INFORMATION

In British Columbia, Assessment Reports documenting
mineral exploration programs are submitred by the mining
industry to maintain mineral tenure, About 22 500 reports,

Geoscience Information



submitted since 1946, are available for viewing as originals
or on microfiche. These reports are also carlogued in ARis,
a compurerized index.

MineraL DEPOSITS INVENTORY

MINFILE is 2 computerized mineral inventory system con-
taining geological and economic information an 11 000
metallic mineral, industrial mineral and coal eccurrences in
British Columbia, The system is a “desktop prospecting”
tool used for planning mineral exploration programs, invest-
ments, resource management, policy planning, land use
planning, teaching and rescarch. MINFILE is recognized local-
ly, nationally and internationally as an exceptional geo-
science information system.

MineralL DerosITS RESEARCH LIBRARY

Property File is a library of research marerial on the mineral
pccurrences documented in the Minfile darabase. The
material in Property File consists of: news clippings, field
notes, company documents, historical information, geology,
geochemistry, geophysics, drilling data, claim maps, skerches
of workings and phorographs. Most of these are unique
documents, and are extremely valuable to researchers. This
library is available for public viewing and copying,

CoaL

The Geological Survey Branch maintains a large library of
coal Assessment Reports, available for public viewing and
copying, that date from 1900. These have been submired
by exploration companies in compliance with the Coal Act.
Parrial libraries are located in districe offices,

Exploration data from the assessment reports have been
summarized and stored in a computer informardon system
called CoavriLe, which provides a quick and cfficient
method for accessing the large volume of dara.

GEOLOGY

District Geologists are located in five offices around rthe
province and provide close lisison with the mining and
exploration industry. They also provide information for
regional land use planning initiarives. The District
Geologists offer training, advice and information to the
mining industry, government and the public. The main

Geoscience Information
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office of the Geological Survey Branch, located in Vicroria,
provides the services of staff geologists who have expertise in
a widc variery of arcas,

MINERAL POTENTIAL

The Mineral Potential project prepares 1:250 000-scale
interprerive mineral potental map. This program ensures
that the best possible assessment of the known and
unknown mineral resources of British Columbia is available
for land use, planning and resource development.

These maps present an evaluaton of the mineral potenrial
of the various areas based on recent geological mapping, an
integration of geochemical and geophysical data and current
knowledge of economic geology.

GEOCHEMISTRY

The Regional Geochemical Survey database consists of: high
quality multi-clement analyrical data, field observarions,
lithological data and site locations for stream sediment and

water samples collected from approximarely 33 000 sites
across British Columbia.

Thirty-three, 1:250 000-scale map sheets have been sam-
pled at an average density of one site every 13 square kilo-
metres. Many new mineral prospects have been discovered,
old ones have been re-evaluated and a number of areas pre-
viously chought to have litle mineral potential have been
investigared as a resulr of these surveys.

Informartion from the database is readily available and is
useful for exploration work, regional metallogenic svedies,
geological incerprecations and projections, land use deci-
sions and environmental studies,

GEOLOGICAL MAPPING

The province carries out systemaric 1:50 000-scale mapping
and releases the data annually as Open File maps for sale o
the public. When field projects are complete. final inrerpre-
tations are released as Geoscience Maps ar 1:50 000-scale,
and reports are published. Numerous publications, both
reports and maps, are available on a wide variety of geo-
science vopics,

Geoscience Information



Information Services

For further information an Brirish Columbias mineral
resources, please enquire wich:

Ministry of Energy, Mines and Petroleum Resources
Pariament Buildings

Victorta, B.C.

Canada

VBV 1X4

Artention: Assistant Depury Minister,
Mineral Resources Division

Tel:  (604) 387-6242

Fax:  (604) 356-0080

British Columbia Trade Development Corporarion
Suite 730-999 Canada Place

Vancouver, B.C,

Canada

VoC 3E1

Atrention: Vice President, Trade Operations

Tel:  (604) 844-1900
Fax:  (604) 660-2457

Information Services
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Minisery of Energy, Mines and Petroleum Resources

Mineral Resources Division
Geological Survey Branch Informarion Circular 19936
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