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FOREWORD 
The Summary of Operations, 1980, Mineral Resources Division provides a rev 

the mineral industry, detailed statistics of its performance and a summary of the 
'vities of the Mineral Resources Division in 1980. These three elements, review, 
istics and operations of the Division, form three chapters that follow the format of 

uivalent chapters in the Annual Report of the Minister in 1979. The creation of a 
lume, Summary of Operations, parallels the practice in the Petroleum Division and it is 
tended to eventually get the data of the industry to the interested public in a more timely 
anner while leaving the Annual Report of the Minister free of details and statistics. 

The evolution of yearly reports continues as the growth and diversification of 
dustry related to mineral and fuel resources diversifies and as the Ministry reacts. 

Annual Reports of the Minister of Mines have been published from 1874. Changes in 
name of the Ministry occurred in 1959 to Mines and Petroleum Resources and in 1978 to 
Energy, Mines and Petroleum Resources. In addition in 1969 geological and technical 
reports previously published as part of the Annual Report were published separately as 
Geology, Exploration and Mining in British Columbia. Starting in 1975, this technical 

ume has been divided into separate reports that are issued as they are prepared. 
ailed information on mine safety, fatal accidents, dangerous occurrences, etc., was 
luded in the Annual Report until 1973, for 1974 was issued separately, and suhse- 

ently forms part of the separate volume Mining in British Columbia. 







ah- 
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INTRODUCTION 
The mineral industry in its broadest context includes all primary industry based on 

geological or subsurface resources. This introduction reviews this broad aspect to relate 
the metallic, non-metallic, coal, and petroleum based industries before being concerned 
only with the solid minerals that are mined. 

The value of mineral production in British Columbia in 1980 reached another new 
record of over $3 billion, surpassing the previous record of 1979 by $61.7 million or 
2 per cent. The top 10 commodities in 1980 in order of value were copper, natural gas, 
coal, molybdenum, crude oil, lode gold, silver, sand and gravel, cement, and asbestos. 
Copper thus recovered the leading position it has occupied for most of the last decade. 
The only other changes are that lead disappeared from the list with a production value of 
$66 million and sand and gravel moved up to eighth position. For the fmt time three non- 
metallic or non-fuel commodities appeared in the top 10 list. This is an indication that the 
mineral industry is maturing and related industrial complexes are expanding. 

British Columbia is Canada's leading producer of molybdenum, copper, and coal. It 
is also a maior contributor to Canada's production of lead, silver, zinc, gold, asbestos, 
and natural gas. 

- 

The 1980 mineral production is shown in detail in Table 1-1 where it is compared to 
that of 1979. The relative values of commodities produced in 1980 are diagrammed on 
Fig. 1-1. 

In 1980 all sectors of the industry except petroleum and natural gas increased in 
production value. However, quantities of most commodities produced were down and 
increased prices were generally responsible for the rise in value. The non-metallic sector, 
industrial minerals and structural materials, showed the best performance. Production 
quantities were up for many commodities, particularly asbestos, jade, crushed rock, lime 
and limestone, and cement. This is reflected in a major increase in production value. In 
metals, only the quantity of placer gold and molybdenum produced increased, coal 
production was up slightly, and all commodities in the petroleum and natural gas sector 
were down. 

The total value and percentage change for the various sectors were as follows: 

1980 Value Change 
$ Per cent 

1 429 002 180 +5.8 
761 063 374 --  15.1 
461 492 857 +5.1 

.......................... 242325657 +35.7 
Industrial Minerals .............................. 115 926 007 +39.5 

The changing proportions contributed by the various sectors are illustrated by two 
diagrams. Fig. 1-2 shows the growth in total value in actual and deflated dollars. Fig. 1-3 
shows the relative proportions contributed by the various sectors. In both diagrams the 
trends are shown in five-year increments except for the last decade. 

The long-term trends shown by the figures are as follows: 
Dominance of metals throughout the whole period, but a fairly constant decrease 
of importance since 1935. Minor reversals of this trend as a result of the surge in 
production of metals related to coming on stream of the major porphyry copper 
and molybdenum open-pit mines in 1972 and 1973. 

0 The collapse of the steam coal industry between 1945 and 1970, related signifi- 
cantly to conversion of railways to oil. 
Regeneration of coal production related to growth of export markets for metal- 
lurgical coals in the early 1970's. 
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Table 1-1 -Mineral Production ofBritish Columbia, 1979 and 1980 

1979 1980 

CONVERSION TABLE 

Metric Symbol 
. Tonns. . t i; .90718=short tons. 

Kilomnma _ .................................... k8 i; .45359=pou*&. 
................ c r a m  8 + 3l.tm=tm~ounccs. 

................ Cubic mctrrs _~ m s  x 6.29=bamls. 
Thourand cubic meucs . lOamJ X 35.49373=thousnndst~dard cubic feet. 

C,>d 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal-sold and used 

Taal solid meneials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10 570 370 

............ / 2 051 697 026 / 1 2 248 746 701 
439 280 152 10 823 530 461 492 857 



F~gure 1-2 -Growth of the mlnecll industry in total value in actual dollars 
and deflated dollars 

Figure 1-3 -Percentage value of mineral indus 
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REVENUE TO THE CROWN 

Direct revenue to the provincial government in 1980 from the mtnlng and petroleum 
industries is shown on Figure 1-4 

OlSPOSlTlONS 
CROWN RESERVES 

$1813 M 

PETROLEUM ROYALTIES 

BRITISH COLUMBIA PETROLEUM 
CORWRATlDN 

NET REVENUt PROM BALES OF 
NATURAL GAS. NATURAL GAS 

LIOUIDS, AND SULPHUR 
$244.2 M 

LANDS SERVlCE RENTALS 

PETROLEUM RENTALS AND FEES 

and petroleum industries. 1980. 

ble 1 -2  - Direct Rebjerrue to the Provir~ciul Government from the 
Petroleum and Mineral Industries, 1980 

Mining Industry- 
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THE MIMNG INDUSTRY IN 1980 
BY A. SUTH&LAND BROWN, J. CLANCY, AND W. WILSON 

The total value of solid minerals set another record, $2.249 billion, up 9.6 per cent 
over 1979. This was achieved in the face of slight declines in the production quantities of 
many of the major metals, a minor increase in coal, and variable hut fairly common 
increases in non-metallic commodities. 

Table 1-1 and Figure 1- 1 show the quantity and value of solid minerals produced in 
1980 and the table compares production with that of 1979. The ratios of the various 
sectors of the mining industry are as follows: Metals, 63.6 per cent; coal, 20.5 per cent; 
structural materials, 10.8 per cent; and industrial minerals, 5.1 per cent. 

MEZALS 

Graphs of the quantity of yearly production for the major base metals of the province 
are shown on Fig. 1-5. These plus gold and silver are shown on a log graph on Figure 3-2. 

The graphs show that lead and zinc production advanced sharply in the period 1920 
to 1943, thereafter starting a slow decline, a feature dependent principally on the 
production history of the Sullivan mine. In contrast, copper production remained at a 
modest level until the onset of major porphyry copper production in the late sixties. 
Molybdenum production also started its growth in this period, related principally to 
mining of porphyry deposits. Precious metals are not shown on Figure 1-5 but are on 
Figure 3-2. Their history since the decline in the forties increasingly has been related to 
by-product origin related to production of base metals at massive sulphide and porphyry 
deposits. However, the sharp rise in precious metals is greatly stimulating exploration for 
gold and silver deposits. Lead times to production in small vein deposits are relatively 
short so production will increase sharply. 

In 1980 copper regained its premier position from natural gas although production 
quantity at 264 675 tonnes was down slightly but the net price was up marginally to 
compensate. In contrast natural gas sales were down substantially. The value of copper 
production in 1980 at $670.6 million contributed 46.9 per cent to the value of metal 
production and 29.8 per cent to solid minerals. The small fall in production resulted from 
minor decreases at most mines. 

For molybdenum, the second metal, markets continued to be strong through 1980; 
however the value of production in 1980 dropped to $288.9 after the unusually high price 
in 1979. The quantity was up fractionally at 11.2 million kilograms compared to 10.8 
million kilograms in 1979. 

Lode gold, the third metal for the second year, had a sizeable drop in production 
quantity, to 7.197 million grams from 8.062 million grams in 1979. However, the 
average price for gold rose from $12.58 per gram to $22.79 per gram in 1980. 

Silver had a similar pattern. Production was down 4.8 per cent but the average price 
received was 77 cents per gram, up from 44 cents per gram in 1979, so that the gross value 
of production was up 65.3 per cent to $156.5 million. 

Lead rose to fifth position among the metals but no longer was among the top 10 
mineral commodities in the province. The value of lead production at $66.1 million was 
well ahead of zinc. 

Zinc production was down substantially in quantity and value and has not been 
among the top 10 commodities for two years. Production was down 23.7 per cent while 
value was down 20.2 per cent. 

Iron concentrate production was down slightly from 1979 in quantity but up slightly 
in value to $13.7 million. All production came from Tasu except for a small amount for 
heavy media for coal mines that came from Craigmont. 
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Of the minor metals, tin production fell 42 per cent to 139 517 kilograms with a 1 

decreased value of $2.4 million while quantities and values were down for antimony, I 
bismuth, and cadmium, as these are by-products of lead and zinc. I 

I 

COAL 

Coal continued in third place in relationship to all commodities and second in 
relationship to solid minerals. Production was up 2.4 per cent to 10.8 millton tonnes and 
value was up 5.1 per cent to $461.5 million. 

Production value increased by 39.5 per cent to $1 15.9 million. Asbestos production 
was 100 089 tonnes compared to 94 286 tonnes in 1979. Sulphur products were down 
but the value rose sharply to $21.7 million. Gypsum production was up substantially to a 
value of $5.39 million. 

I 

The value ~f '~roduct ion was up for the twelfth year in a row with a total of $242.3 
million, a 35.7 per cent increase over 1979. Sand and gravel at $98.7 million and cement 
at $90.9 million, the two most valuable structural materials, were both up significantly. 
They advanced to become eighth and ninth most valuable mineral commodities following 
silver and ahead of as 

I 

PROVINCIAL REVENUE FROM MINING COMPANES 

Ilircct revenue tu the provincial government in 19XIl. derived froin the mining wstur 
of the mineral inductry. is 5hown in Xdble 1-3.  Thc amount for mineral ruyalties shown i, 
thc amount collectecl after adiustment for 1979. Forcu~l licr,nic,s and renral,, the amount ~--. -~ ----- ~ - - ~  

shown includes cash paid in iieu of work, some of which may be refundable.~entals and 
royalties on industrial minerals and structural materials were collected by the Land 
Service of the Ministry of Environment. The total revenue is about $122.9 million 
compared to $62.6 million in 1979. 

Table 1 -3-Revenue from Mineral Resources, 1980 
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EXPENDITURES BY MINING COMPANIES 

Table I-4-Expenditures (Mining Companies), 1980 

.................................. I Exploration and development 346 290 323 742 138 
Mining operations (metals, minerals, coal) .................................. 652 230 225 
Mining operations (structural materials) ........................................... 66 771 452 
Repair expenditures ................................................................................ 252 156 755 
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Figure 1-5-Quantities of major metals produced, 1885-1980. 





Mines in British Columbia Which Produced More than I 000 Tonnes of Ore in 1980 

Name of Mine 1 hd- t s  1 2%" 
Metal Mines 

Ham Silver. ...................... 

Highland Bell ....................... 

Gold Belt ............................ 

Utica ................................. 

Arlington. ....................... 

Silmonac ............................ 

Brenda . . . . . . . . . . . . . . . . . . . . . . .  

Craigmont . . . . . . . . . . . . . . . . .  

Lorna  . . . . . . . . . . . . . . . . . . . . . . .  

Bethlehem . . . . . . . . . . . . . . .  

Afton. . . . . . . . . . . . . . . . . . . . .  

Warnyan . . . . . . . . . . . . . . . .  

Island Copper. 

Boss hlounlain 

Glbrahar . . . . . . . .  

hlnrqu8to Creek. . . . . . .  

Endalo 

Gran1s1c . . . . . . . . .  

Bell (Newman). . . . . . . . . .  

Tar" 

Goat Ridge. . . . . . . . .  

bickson . . . . . . . . . . . . . . . . . .  

Ag, Pb, Zn. 
c u  

Ag, Zn, Pb. 
A". Cd 

Au, Ag. Cu. 
Pb, Zn 

Au, Ag. Pb. 
Zn 

Au. Ag, Cu. 
Pb 

Zn, Pb, Ag, 
" A  

Sullivan.. .......................... 

Lynn, Myra . . . . . . . . . . . . . . . . . . . . . .  

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

C". M". Ag 

Cu 

C", MO, Ap, 
A" 

C", Ag. A" 

cu 

Au, Ag 

C". Mo. Ag, 
A" 
M<i 

Cu. hlo. Ap 

A" 

Mo 

C". AS. A" 

C". A" 

Fe. cu 

A8 

A". Ag 

-- 
Zn, Pb, Ag. 

Cd 
Zn, Cu. Ag, 
Pb, A". Cd 
Cu. Ag. Au 

coo1 Mines 
Byron Crrek (Corbin) . . . . . . . . . I  Coal 1 82C110E 

h,durirrai Minrml Open Piis 
and Q"arn 

Tonent. . . . . . . . . . .  
Western Gypsum .................. 

Mineial King . . . . . . . .  
Bnsco . . . . . . . . . . . . . . . . . . . . . . . . .  
Parsons . . . . . . . . . . . . . . . . . . . . . . . . . .  
Casslar ............................ 

North and Hydraulic) 

Rated Capacity 
of MilllCleaning 

Plant 

Bante 
Gypsum 

Batite 
Bai~fe 
Barite 

Asbestos 

Mine' 
Type 

82G113W 
82115W 

82Ki8W 
82K116W 
82Nl2E 
IMPISW 

I Namsof company I Company Address Mine Address 

Dankoe Mmer Ltd ............. 

Teck Carp. Lrd. .................. 

Goldbelt Mines 1nc ............. 

David Minerals Lfd. . . . . . . . . . . .  

Edward Shukin . . . . . . . . . . . . . .  

Kam-Kotia Mines Lrd. and Sii- 
monac Mines Ltd 

Cominco Lrd. ISulliuan mine1 . 

Western Miner Lrd . . . . . . . . . . .  

Sllnllkameen Mining Co Lrd. 

Brenda Miner Lrd . . . . . . . . . . . . . .  

Cralgmonl Mines Ltd.. . . . . . . . .  

Loiner hl in~ngCorp Ltd . . 

Bethlehem Capper Coip . . 

Afton Mlnes Ltd. . . . . . . . . .  

Northair Erlinei l.td 

Ulab >lines Ltd 

Nor81nd.i hllnes 11d IBois \ < I  
D l i ,  

(i~hiiiltrr hIlnci Lcd 

.iloiqutto Crccl Gold M##i# t~g  
Co L.td 

Plzser Devel,,pn~ei~t L,d (En- 
dalo illr 1 

Grmirlc Copper Led. . 

Yorando hillnes Ltd iHeil C o p  
per Dl,)  

Werliob Mllles Lrd ITasu) . 

NoiQuest Resources Ltd 

Ericksun Gold hlhnhng Coip . 

2032, 1177 West Hastings St.. Van- 
couver V6E 2L6 

1199 W. Hastings S t . .  Vancouver 
V6E 2K5 

507, 318 Homer St..  Vancouver V6B 
2V3 

1020,475 Howe St.. Vancouver V6C 
"-a? 

. . .  
2 450 

Small 
. . . . .  
........ 
3 630 

' O-Open pit. U-Underground. 

Box 190. Keremeos. 

Beaverdell VOH IAO. 

Box 549, Salmo 
V f f i  120. 

Box 634. Kaslo. 
A", 

........... Box 247. Slocan VOG 2CO 

420. 475 Howe St . ,  Vancouver V6C 
2B3 

200 Granville Square,  Vancouver 
V6C 2R2 

1103. Box 49066 .  595 Burrard 
Street. Vancouver V7X IC4 

14th Noor. 750 W. PendeiSt., Van  
couvei V6C IK3 

Box 420. Peachland VOH 1 x 0  . . .  

7011, 1030WGeorgiaSl .Vancouver 
V6E 3A8 

510, 580 Granville St . .  Vancouier 
V6C IW8 

2100, 1055 W. Hvrtingr St.. Vancou 
ver V6E 2H8 

1199 W. Haslinga St.. Vancouver 
V6E 2KS 

333. 885 Dunqmulr St , Vancouver 
V6C INS 

16W, 1050W.PenderSt.,Vdncouvrr 
V6E 3S7 

105O l)r\ie Si  . Vincoaicr V6B 3lV7 

700. 1030 \\ Georgia Scrccl. Van 
ro&n.cr VbE 3:\8. 

U i x  hllH0. ( a i g a r ~ .  All,, 12P 2 E 7  

8110, 1030 1V Geoigla Srleec. \'as- 
coilver V6E 3A8 

17lb Floor 1050 W Pmdcr St.. Va81 
couvci V6E 2H7 

lO50DavieS1 .VancourerY6B3W7 

500, 1 I I2 Us. Pcnder St . Vancouver 
V6E 2S3 

2211-G McGsrr~gle Rd. ,  Nvnaimo 
VYS 4M5. 

203. 1209 E Fourrh St , North Van- 
rourcr V7J lG8 

1 7 W  

28 OM) 

17 W 0  

........ 

Slocan. 

Box 189, New Denver 

Box 2000, Kimberley 
VIAZG3. 

Box 8 0 0 0 ,  Campbel l  
River 

Box 520, Rlnceton 
VOX IWO. 

Box 420. Peachland 
VOH 1x0.  

Box 3OM). Menitt. 

Box 1500, Logan Lake 
VOK I W0. 

Box 520, Ashcroft. 

Box 937. Kamloops. 

Squamisl~. 

no, 370, Port Hardg 
YON 2PO. 

Iicsdr8x 1.ale 

Box 130. hlcLrese Lake 
\ 111. I PO 

Box 10 \\'ell; 
\'OK 2R0 

Endrko 

Box 1000. Gmnisle. 

Box 20110, Gran~rlc. 

Taw 

Cass~ar 

U 
0 

0 
U 
U 
0 

0 

0. U 

D 

0 

. Mountain Minerals Lrd 
Westroc lndusfnea l.td . 

Mountain Minerals Ltd . . 
Mountain Minerals Lrd. . . . . . . . .  

. . . . . . . .  Mountain Minerals Ltd. 
Carsiar Aabeiros Corp Lrd. . 

Byron Creek Collieries Lrd . 

. . . . . . . . .  Kaiser Resources Ltd. 

................ Fording Coal Lld. 

Coleman Collicner Ltd.. . 

. . . . . . . . . .  Box 700, Lefhbndge, Alra 
Box 5638, Postal Station A, Calgary, 

Alta T2H IYI 
Box 700, Lethbndge, Alta . . 
Box 700. Lethbndge. Alfa . . . . . . . . .  

........... Box 700, Lefhbridge, Alfa 
2OM). 1055 E. Hastinga St.. Vancou- 

uer V6E 3V3 

Box 603. lnvennere. 
Box 217, lnvemere 

VOA IKO 
Box 603, lnvennere. 
Box 603, Lnucrmeie. 
Box 603. lnvennere. 
Cassiar VOC IEO. 

Box 270. Blaimore. Alta ............ 

1500 W. Georgia St . .  Vancouver 
V6G 228 

ZW, 205 Ninth Ave. SE.. Calgary. 
Alra T2G OR4 

Box 640, Coleman, Alta ............. 

Box 270, Blairmore, 
Alia. 

Box 2000, Spanvood. 

Box 100, Elkford 
VOB IHO. 

Tent Mountain 
TOK OMO. 
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MINING AND TREATMENT 
METAL MINES 

Metal mining in 1980 was subject to a number of conflicting trends and influences 
but in most respects was a banner year with new highs in production value, capital 
investment, exploration, and job creation. At the same time, production quantity fell 
slightly and some softening in metal prices was evident at the end of the year. The total 
value of metals produced was $1.429 billion, a new record, up 5.8 per cent from 1979. 

In 1980, 65 mines produced 93 432 843 tonnes, an increase of 19.4 per cent over 
the 85 410 000 tonnes produced by 62 mines in 1979. Of the 65 mines, 23 produced 
more than 1 000 tonnes of ore in the year; the others were minor producers. There were 
few changes among the mines producing over 1 000 tonnes; three Slocan mines dropped 
below 1 000 tonnes or ceased producing and the Mosquito Creek, the OK, and the Goat 
Ridge mines started up. The OK was a former lode copper producer, Mosquito Creek is a 
new gold vein producer, a continuation of the old Aumm (Island Mountain) vein system, 
and Goat Ridge is a former silver vein producer. 

In 1980, 12 mines produced more than 1 000 000 tonnes. There large mines 
produced an aggregate of 91 359 08 1 tonnes or 97.8 per cent of the total tonnes mined. 
Tasu produced just under 1 000 000 tonnes in 1980, otherwise the large mines are 
identical. Of the 12 large mines, 10 are open-pit porphyry copper andlor molybdenum 
mines. These are in order of magnitude: Lornex, Island Copper, Gibraltar, Endako, 
Brenda, Similkameen, Bethlehem, Bell, Granisle, and Afton. Lornex is in the process of 
expansion to become the largest metal mine in Canada. The other two large mines are 
Sullivan and Craigmont; both are underground mines and are respectively a shale-hosted 
stratiform lead/zinc/silver mine and a skarn copperliron mine. 

Three intermediate-sized mines (beween 100 000 and 1 000 000 tonnes) operated 
in 1980, the Tasu, Boss Mountain, and Lynx and Myra, in order of magnitude. All are at 
present underground mines although Boss Mountain also produces from a small open pit. 
Tasu is a ironlcopper skarn mine, the Lynx and Myra are adjacent mines on a single 
polymetallic massive sulphide deposit, and Boss Mountain is a porphyry molybdenum 
mine. The aggregate of these mines was 1 807 920 tonnes or 1.9 per cent of the total. 

Eight small mines produced between 1 000 and 100 000 tonnes each a year. This is 
the same number as in 1979 but there has been a change in the list, three new ones being 
described previously and the Arlington, Scranton, and Gold Belt dropping out. These 
mines, in order of magnitude, are W m a n ,  OK, Highland Bell, Silmonac, Erikson, 
Horn Silver, Mosquito Creek, and Goat Ridge. The aggregate tonnage was 259 881, or 
only 0.3 per cent of the total. 

Concentrating 

All the major mines (> 1 000 tonnes per year) have operating concentrators. The 
products of these concentrators is shown in Table 3-12 and in condensed form is as 
follows: 

Four-copper concentrates 
Five--copper and molybdenum 
Seven-lead-zinc (silver-gold) 
Two-molybdenum 
Two-copper-iron 
One-copper-lead-zinc 
One-silver 
One-gold 

Smelting and Refining 

Further processing and production of metals in British Columbia differs greatly 
according to the commodity. Most of the lead-zinc concentrates produced in the province 
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are smelted and refined at the Trail smelter of Cominco Ltd. This plant is being 
modernized to improve productivity and environmental aspects. Only a minor portion of 
the copper concentrates produced in the province are smelted here, those produced by the 
Afton mine are treated in their top-blown rotary converter producing blister copper. 
Some molybdic trioxide and ferromolybdenum and moly lubricant are produced at the 
Endako mine plant. Gold is treated differently at different mines; the Warman plant 
~roduces  dore bars, Mosquito Creek produces bullion, and the Erikson produces 
concentrates. 

The Trail smelter received 115 7 14 tonnes of lead concentrates and 94 5 18 tonnes of 
zinc concentrates from the Sullivan mine as well as 8 403 tonnes of lead concentrates and 
17 537 tonnes of zinc concentrates from other British Columbia mines. In addition, the 
smelter received concentrates from Pine Point Mines in the Northwest Territories, and a 
number of custom sources outside the province, as well as scrap. The total value of 
concentrates from British Columbia treated at Trail, including by-product metal, was 
$224 096 090 or 15.7 per cent of the metal produced in the province in 1980. 

Endako shipped products containing 4 65 1 559 kilograms of molybdenum, includ- 
ing 376 tonnes of molybdenite concentrates, 7 284 tonnes of molybdic trioxide, and 
163 tonnes of ferromolybdenum. 

The Afton smelter produced 22 510 tonnes of blister copper. 

Destination of Concentrates or Metals 

The proportion of the total value of metal production going to various destinations is 
not known accurately but is approximately as follows: 

Million $ Per Cenr 

Smelted or treated in British Columbia . . 31.8 22.3 
Shipped to other parts of Canada . . . . . . . 84.1 5.9 

44.6 
5.4 

18.0 
3.8 

The destination of concentrates of the major metals is shown in detail in 
Tables 3-13a and 3-13b. Copper concentrates produced in British Columbia were shipped 
to the following destinations: 

Tonnes 

66 109 
632 162 
86 863 
87 902 

I)ctails of rnolyhdenum dispohition ( 1  1 209 501 k~logralns v3lucd at 
$228 934 398) are not prcciscly rlscertainahle but from known sale, appear to be as 
follows: 

Per Cent 
44 
17 
30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Zinc concentrates produced in British Columbia but not smelted here totalled 
19 118 tonnes, all of which were shipped to the United States. 
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Iron concentrates produced in British Columbia were sold to the following markets: 

All lead concentrates produced in British Columbia in 1980 were shipped to the Trail 
smelter. 

Non-metallic Mines 

Industrial minerals in British Columbia with production value greater than $1 
million include asbestos, sulphur, gypsum, jade, barite, and granules (see Table 1-1). 
Asbestos is by far the most important; its production value of 8 1.7 million represents 70 
per cent of the total for all industrial mineral production. Asbestos production is entirely 
from the Cassiar mine. Sulphur is produced entirely as a by-product, chiefly from 
Cominco Ltd.'s roasting operations, but also from sour gas production in the Peace River. 
Gypsum is produced chiefly at the Windermere quarry at Westroc Industries Limited 
(751 067 tonnes). Granules are produced in many small quantities but production was 
dominated by the International Marble & Stone Company Ltd., with a plant at Sirdar near 
Creston. In 1980 production of jade again exceeded $1 million. Production came from 
many sources but the main mines are working in situ nephrite at Provencher Lake (Primex 
Exploration Ltd.) and east of Dease Lake (Cry Lake Minerals Ltd.). 

Barite, an important industrial mineral, not specifically listed in Table 1-1, was 
produced by Mountain Minerals Limited from three small underground mines near 
Brisco, Parson, and Torrent and tailings from the Mineral King mine at Toby Creek, all in 
the East Kootenays 

A company controlled by Hanna Mining Company started providing silica for glass 
from the Wonah quartzite at the Hunt property nearGolden. Production will be at 20 000 
tonnes per year. 

The dominant structural materials produced are sand and gravel, cement, limestone, 
clay products, and riprap and crushed rock. Individual mines and quarries are not shown 
on Figure 1-6. Many of these products are produced at a large number of small quarries, 
some of which have very intermittent production. Limestone production is dominated by 
four mines (Ideal, Imperial, Vauanda, and Domtar) on Texada Island. Significant 
operations are also located at Harper Ranch near Kamloops (Canada Cement Lafarge 
Ltd.), Ptarmigan Creek near Quesnel (Quesnel Redi-Mix Cement Co. Ltd.), and Pavilion 
Lake (Steel Brothers Canada Limited). 

Clay and shale production in British Columbia is dominated by Claybum Industries 
Ltd.'s pit and plant near Abbotsford, with lesser production by Haney Brick and Tile 
Limited, east of Haney. 

Coal Mines 

Coal is the third most valuable mineral commodity in British Columbia, following 
copper and natural gas and improved its position vis-a-vis these products in 1980. 
Although coal is widely distributed in the province, the major producing mines are at 
present concentrated in the Crowsnest Coalfield of southeast British Columbia. They are 
represented by five symbols on Figure 1-6 for ( I )  Fording Coal Limited's two open pits, 
(2) Kaiser Resources Ltd.'s open-pit complex (Harmer Ridge), (3) Kaiser's two under- 
ground mines (Balmer North and Hydraulic), (4) Coleman Collieries Limited's Tent 
Mountain open pit mine, and (5) Byron Creek Collieries Limited's open pit. The only 
other producing coal mine is Bulkley Valley Collieries Limited's mine at Telkwa which 
was a very minor producer of thermal coal. Production for Kaiser's and Fording's mines is 
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consolidated in Table 3-8B so that only five operations are shown. Kaiser Resources Ltd. 
and Fording Coal Limited produced 86 per cent of the coal mined in the province in 1980. 

Some salient facts about coal production in 1980 are as follows: 
Coal production was up significantly to 10 823 530 tonnes, a new record, 2 per 
cent above 1979. 
Clean coal output was 10 156 225 tonnes in 1980. 
The value of coal sold and used was $461 492 857, up 5 per cent to a new record. 
About 95 per cent of raw coal produced in 1980 comes from surface mining 
operations, virtually unchanged since 1979. 
About 91 per cent of raw coal produced was metallurgical coal. 
The percentage of clean to raw coal was 72 per cent. 

The diversification of markets started in 1977 and has continued. Although coal 
sales to Japan were over 7.7 million tonnes, they now represent only 72 per cent of total 
production. Major shipments were as follows: 

Tonnes 
980 058 
289 443 
258 337 
252 171 
210 771 
134 171 
84 343 
47 825 
42 310 
28 485 
24 409 

United States 1 282 

Shipments within Canada totalled 668 508 tonnes, down slightly from 1979. 
Ontario received 55 1 309 tonnes; Manitoba, 60 064, Alberta, 400 tonnes. Use in Briiish 
Columbia for coke production was 131 856 tonnes, down 17.5 per c 
British Columbia, mostly thermal, dropped slightly to 56 735 tonnes 
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EXPLORATION AND DEVELOPMENT 
The mineral industry in 1980 experienced a major surge in development and 

exploration effort. Developments were initiated or in train that will most likely double the 
size of the industry before the middle of the decade. In 1980 new development took place 
at all scales of activity ranging from large low-grade porphyry deposits developed by 
large national and multinational companies to junior gold producers with 50 to 100 
tonnes per day underground operations. Exploration by all indices was up 30 to as much 
as 80 per cent over 1979, reaching levels well above those of the previous peaks in the late 
sixties and early seventies. This effort was mounted even though uranium exploration 
and development was subject by Order in Council to a seven-year moratorium early in 
March of 1980. 

DEVELOPMENT HIGHLIGHTS 

Metals 

Important developments occurred throughout the province as is shown by the 
distribution on Figure 1-7. The Highland Valley was the focus of the largest new 
developments in 1980. Teck Cotporation's Highmont mine was virtually ready for 
production at the end of the year with a rated capacity of 22 700 tonnes per day. It will be 
the third largest mine in the Highland Valley. Lornex mine's expansion to 72 600 tonnes 
per day was well underway and this will make it Canada's largest base-metal mine. 
Cominco Ltd. acquired control of Bethlehem Copper Corporation and reactivated studies 
concerning the valley copper deposit. The OK mine of DeKalb Mining Corporation was 
rehabilitated and began production at 500 tonnes per day. Another porphyry deposit, 
Kitsault, on the north coast of Alice Arm is being rehabilitated and prepared for 
production in 198 1. 

Junior gold mines are emerging as a major component of the province's mining 
industry, reflecting the high prices for precious metals and the relatively short lead time to 
bring some vein properties into production. Carolin Mines Ltd. is developing a 1 360- 
tonne-per-day underground bulk gold operation in the Coquihalla area near Hope that is 
scheduled for operation in 1981. DuPont of Canada Exploration Limited is developing 
the Baker mine (Chappelle) epithermal high-grade gold-silver deposit in the remote 
Toodoggone area (94E) supported largely by air transport. The 90-tonne-per-day mill is 
scheduled for production early in 1981; a small open pit will start the operation which 
otherwise will be underground. Mosquito Creek Gold Mining Company Limited poured 
its first gold brick in mid-1980, the first production from the Wells camp since 1967. The 
operation is at the northwest end of the favourable belt that included the Cariboo Gold 
Quartz and original Island Mountain mines. It also is an underground operation and has 
an 80-tonne-per-day mill. Scottie Gold Mines Ltd. is developing, at a capital cost of $19 
million, its Morris Summit gold-silver deposit near Stewart. Pre-production under- 
ground development of a 100-metre adit and underground mill is underway. A 140-tonne- 
per-day operation for 1981 is planned. In northern British Columbia at Cassiar, 
Nu-Energy Corporation is planning to double its production rate to 180 tonnes per day at 
its Erickson gold mine. The capital cost will be $450 000. Close by, United H e m e  
Resources Ltd.Raurus Resources Ltd.'~ high-grade Hanna gold deposit has a good 
chance of being brought back into production. More than $500 000 has been spent on 
surface and underground exploration and development. The 1981 program has a budget 
of $2 million. Nearby on the Vollaug vein (Silver Standard, Table Mountain Mines 
Limited) has made an agreement with Plaza Mining Corporation in which Plaza has right 
of first refusal to the Vollaug ore. Plaza is developing an extension of the Vollaug vein and 
has recently let a contract to construct a mill. In addition, near Houston the Sam Goosly 
property of Equity Silver Mines Ltd., controlled by Placer Development Limited, was 
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Figure 1-7 N e w  and expanding mines 
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producing unleached concentrates at the end of 1980 although the leach plant will not be 
ready until well into 1981. This enigmatic silver-copper deposit will operate at 4 500 
tonnes per day and have a major impact in the silver production of the province. 

Two polymetallic massive sulphide deposits were also under development in 1980. 
The Granduc mine at Stewart was being rehabilitated by Canada Wide Mines Ltd. (Esso 
Minerals) with a planned production of 3 600 tonnes per day starting in 1981. The 
Goldstream deposit north of Revelstoke owned by Noranda Mines, Limited is being 
prepared for production in late 1982 at 1 350 tonnes per day. 

Another major development is the continuing modernization of the Sullivan mine 
and the smelter complex at Trail by Cominco Ltd. at a cost of $420 million. 

Some developments in non-metallic minerals were also of importance. Mountain 
Minerals Limited developed its underground barite deposit at Brisco south of Golden. 
This company is also developing, at Mount Moberly, a silica property on the Wonah 
(Mount Wilson) quartzite similar to Hanna Mining's new property. 

Coal 

Major new coal developments were also underway or proposed in 1980 (see Fig. 
1-8). The major actual developments were in the Crowsnest Coalfield in the southeast but 
negotiations were at an advanced stage in regard to developing two mines in the Peace 
River Coalfield. Also British Columbia Resources Investment Company purchased 
controlling interest in Kaiser Resources Ltd., the largest coal mine complex in the 
province. 

New mines and major expansions are under development in the southeast to meet the 
new or expanded markets in Japan and Korea. Crows Nest Resources Ltd. is developing 
the Line Creek mine, an open-pit operation 19 kilometres north of Sparwood. It is 
expected to produce 1 million tonnes per year metallurgical coal and 68 000 tonnes per 
year thermal coal. The target completion date is 1982 for thermal coal and mid-1983 for 
metallurgical coal. 

Fording Coal Limited is also expanding its operation at Elkford with af i  rst-stage pit 
expansion targeted for completion by mid-1981. Kaiser Resources Ltd. is developing the 
Greenhills mine, an open-pit operation 35 kilometres north of Spanvood. It is planned to 
produce 1.65 million tonnes per year by 1982. The coal terminal at Roberts Bank near 
Vancouver is being expanded to meet this increased production. 

If  ncpotiatlons un~leru;~! in 1Y80 uttli the Japanz\c \tee1 industr) are \uccessful, 
the11 ,e\cral new coal mine, i n  ~lorrhcasteni British Columbia will hc dcvzlopcd includ- 
Ing thc Denibon \line\ I.~ttiited's Quintette and Teck Corporation's Hullmoose deposits. 

Exploration for solid minerals in 1980 also reached a new peak, up nearly 53 per 
cent over 1979, which in turn was 50 percent more than 1978. The main surge was in the 
search for precious metals, molybdenum, tin, and tungsten, and shale-hosted lead-zinc- 
barite deposits. Non-metallic exploration was also up although coal exploration was 
down. 

Metals 

Metals exploration was up 72.5 per cent over 1979 to reach levels of effort probably 
well above that of the late 1960's during the porphyry exploration boom. The indices used 
to measure exploration effort, shown in Table 1-5, are all up substantially, most of them to 
new highs. Exploration was widely dismbuted throughout the province and varied from 
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major grassroots regional programs to detailed re-examination of known prospects or 
past producing mines. 

Table I-5-Indices @Metal Exploration 

I Cmpiled by Miedral konomics Division. 
2 Compiled by Geological Division. 

Precious metals were the focus of most attention. In the Queen Charlotte Islands the 
Babe (Cinola) gold deposit has advanced through the preliminary feasibility stage. A 
500-metre decline and crosscuts have been driven to allow underground drilling to 
commence. Pilot plant milling of the ore is planned. Consolidated Cinola Mines Ltd. and 
its partner Energy Reserves Canada Limited have announced reserves of 43 million tons 
of 0.054 ounce per ton gold. This Carlin-like deposit is estimated to contain at least 2.5 
million ounces of micron-sized gold. 

In the southern Coast Mountains, Northair Mines Ltd./Brandy Resources Inc. 
carried out a major underground program on the Silver Tusk property, Silver Tunnel zone 
on Brandywine Creek, in an effort to locate additional gold-silver reserves to extend 
Northair's (Wannan) operation a few kilometres to the north. Also Bralorne Resources 
Limited and E&B Explorations Ltd. have formed a joint venture to re-examine the old 
Bralorne mine west of Lillooet with the intent of re-opening this former underground gold 
producer. 

In the northern Coast Mountains at Alice Arm area, Dolly Varden Minerals Inc. has 
initiated a $1.2 million program to re-open three silver mines, the North Star in 1981 
followed by Wolf 1 and 2. During 1980, undergrounddevelopment was carried out on the 
North Star and drilling on Wolf 1. Engineering and environmental studies are also well 
underway. In the Stewart area, the Big Missouri gold-silver deposit was again extensively 
tested with favourable results by underground drilling (44 holes) by Western Mines 
Limited under agreement with Tournigan Mining Exploration Ltd. Also Silhak Premier 
Mines Ltd. has committed approximately $750 000 to an underground exploration 
program aimed at re-opening that former gold-silver mine. 

In the northern Intermontane Belt, Serem Ltd. conducted a successful drilling 
program (18 holes) on the Lawyers gold-silver deposit adjoining DuPont of Canada 
Exploration Limited's Baker mine in the Toodoggone River area. As a result of these two 
successes, intense exploration effort is planned in the area for epithermal gold deposits in 
1981. 

In the southern interior near Clinton, Blackdome Exploration Ltd. has completed 
another year's drilling (100 holes) on its small but high-grade gold-silver prospect. 

Shale-hosted lead-zinc-barite deposits in the northern Rocky Mountains were one of 
the principal exploration targets again in 1980. Major drilling was undertaken at the 
Cirque (Cyprus Anvil Mining CorporationMudson's 'Bay Oil and Gas Company Lim- 
ited) and Driftpile (Gataga Joint Venture) deposits. Estimated reserves for the Cirque 
deposit are 30 million tons of 7.9 per cent zinc, 2.3 per cent lead, and 1.5 ounces per ton 
silver. It appears that these deposits are of sufficient size and grade to be developed in the 
late 1980's, despite the remote location and lack of infrastructure. 

hplorafion upendifurel ............................... 
........ claims ncorded (unit modifled gnd system) 

&nifl-s o 

Number of pmpen 
Total drilling (me-)' ................................. 
Tazl geophysical surveys (kilomeues)2 .............. 

5 
27 183 927 

28 970 
36 729 

7 826 
555 
433 

97 277 
4 267 
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Porphyry deposits were still a target of major exploration with the emphasis on 
molybdenum and precious-metal-bearing ones. In the Coast Mountains there were major 
drilling programs (53 holes) by Craigmont Mines Limited on the Red Bird molybdenum 
dePsG ind-on the Redcap of~)mni~csources  Inc., a molybdenum-tungsten deposit at 
Mount Ogden near lhlsrquah. The 20th Century Energy Corporiition carried out cxten- 
rive drilling of their porphyry copper-n~olybdenum deposit on Gambier island in Howe 
Sound. 

In the northern interior near Dease Lake, Nuspar Ltd. and Esso Minerals Canada 
Limited did further drilling on the Eaglehead copper property. Reserves are approx- 
imately 30 million tonnes of 0.4 per cent copper. Shell Canada Resources Ltd. drilled the 
Stone molybdenum deposit at Cassia. Texasgulf Canada Ltd. did further drilling on its 
Boya tungsten-molybdenum property near the Kechika River. A major drilling program 
(35 holes) was conducted on the Schaft Creek copper-molybdenum deposit by Teck 
Corporation with partners Silver Standard Mines Ltd. and Liard Copper Mines Ltd. 

In the southern interior, Vestor Explorations Ltd. and Union Oil Company of 
Canada Ltd. completed six deep holes on the Carmi molybdenum deposit which show 
that the Lake zone extends 330 metres below surface. Also Long Lac Mineral Explora- 
tion Ltd. carried out an aggressive exploration program in excess of $1 million on its 
Poison Mountain copper-gold-molybdenum property. Extensive drilling and metallurgi- 
cal and feasibility studies are underway. 

Summary @Major Exploration Activity 

The increase in mature exploration programs is best shown by the fact that 33 
properties completed programs exceeding 3 000 metres of drilling or 300 metres of 
underground development which has been used as a criteria of a major program. This 
contrasts with 16 in 1979 and 9 in 1978. 

MAJOR EXPLORATION ACTIVITY, 1980 

SMRB, KUTCHO (Sumac Mines Ltd.), 104UlW-massive volcanogenic pyritic 
copper and zinc sulpbide bodies occurring in sericite quartz schist; 3 792 
metres of diamond drilling in 23 holes. 

JEFF (ESSO Resources Canada Ltd.), I04I/lW, 2E-massive sulph~de deposits in 
volcanic rocks; 4 491.2 metres of diamond drilling in 4 holes plus wedged 
holes. 

ADANAC, ADERA (Adanac Mining and Exploration Ltd.), 104N/11W-molyb- 
denum porphyry deposit in fractures and quartz veins in members of the 
Surprise Lake batholith; 4 858.5 metres of diamond drilling in 27 holes. 

LIARD COPPER, NABS (Teck Explorations Limited), 104G/6E, 7W-copper and 
molybdenum porphyry deposit in highly altered andesitic pyroclastic and 
porphyry dyke rocks; 14 522.5 metres of diamond drilling in 45 holes. 

KLASTLINE, KONA (Newhawk Gold Mines Ltd.), 104Gl9W-gold in quartz veins 
with pyrite, sphalerite, and arsenopyrite; 665.0 metres of underground de- 
velopment (underground adit 235 metres and underground diamond drilling 
430 metres). 

CORNUCOPIA, TAURUS (T~UNS Resources Ltd.), 104P/5LgoId with pyrite in fract- 
ures cutting andesite and tuffs of the Sylvester Group of Devonian age; 343.1 
metres of underground development. 

NABS, BIRD, SNO, HICKS neck Corporation), 104G/6E, 7W-chalcopyrite, bor- 
nite, and molybdenite in strongly fractured pyroclastic rocks (Late Triassic 
age); 14 5 13.23 metres of diamond drilling in 45 holes. 
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STORE (Casmo Mining Ltd.), 104Pl4W-molybdenum porphyry deposit in quartz 
monzonite stock that lies along the eastem contact of the Cassiar batholith; 
5 940 metres of diamond drilling in 21 holes. 

S c m ,  SALMON GOLD (Scottie Gold Mines Ltd.), 194BllE-gold, mainly asso- 
ciated with pyrrhotite-rich lenses occurring along northwest-striking faults and 
easterly striking faults; 2 347 metres of tunnelling. 

GOAT, KEN, NORDORE (Nor-Quest Resources Ltd. and Guaranty Trust Co. of 
Canada Ltd.), 104Al4E-silver, gold, lead, zinc, and iron in carbonate and 
quartz vein systems located on the east flank of the Coast Range batholith of 
JurassiclCretaceons age; 300 metres of underground development. 

ROBB LAKE (Texas Gulf Canada Ltd.), 94B113-lead and zinc mineralization in 
dolomitized Devonian carbonate rocks; 3 502.7 metres of diamond drilling in 
10 holes. 

ELF (Cypms Anvil Mining Corporation), 94Fl7-bedded barite, lead, zinc, and 
silver with black shales of the Gunsteel Formation; 4 101 metres of diamond 
drilling in 10 holes. 

CIRQUE (Cyprus Anvil Mining Corporation), 94Fl6E, 11E-massive stratiform 
barite-pyrite-sphalerite-galena deposits in black shales of the Upper Devonian 
Gunsteel Formation; 10 592 metres of diamond drilling in 27 holes. 

BABE (Consolidated Cinola Mines Ltd.), 103Fl9W-gold in rhyolite and silicified 
sedimentary rocks adjacent to the Sandspit fault system; 10 000 metres of 
diamond drilling in 70 holes. 

EDYE PASS, SURF POINT (Banwan Gold Mines Ltd.), 103Jl2E-pyrite and chatco- 
pyrite quartz veins containing gold and silver; 3 472 metres of underground 
diamond drilling in 50 holes and 409 metres of underground development. 

DOLLY VARDEN (Dolly Varden Minerals Inc.), 103Pl12E-silver and lead mineral- 
ization in a vein-shaped replacement deposit occurring in fragmental volcanic 
rocks of the Hazelton Group; 1 064.9 metres of underground development. 

RED BIRD (Ashfork Mines Limited), 93E/6E, 7W-molybdenum porphyry depos- 
its with mineralization around the periphery of a Tertiary quartz monzonite 
stock; 5 000 metres of diamond drilling in 24 holes. 

W H I ~ N G  CREEK (Kennco Explorations, [Western] Limited), 93Ell1, 14E-copper 
and molybdenum in quartz stockwork in Hazelton homfels and aplitic quartz 
porphyry; 2 410 metres of diamond drilling in 8 holes and 1 734 metres of 
percussion drilling in 22 holes. 

CAPOOSE, NED, D (Granges Exploration Aktiebolag), 93Fl6E-zinc, lead, silver, 
and gold in rhyolite; 3 376.1 metres of diamond drilling in 17 holes. 

TOPLEY RICHFIELD (RED TOP) (F. B. Whiting), 93Ll9W-gold, silver, lead, zinc, 
cadmium, and copper occur as bedded volcanogenic mineralization within a 
sequence of layered felsic fragmental volcanic tuffs and andesite of the 
Hazelton Formation; 5 354 metres of diamond drilling in 28 holes. 

A ~ ~ x - M o r r r ~  C A K I O  (Conlincu l.td I ,  U21 YW-copper ~ninerali~alion nia~nl) in  
the torn1 of chalconvritc in fractures of the Su<arlo;lf and Hvhrid units uf the 

~ ~ 

Iron Mask batholith:, 14 347 metres of percusGon drilling i i  190 holes. 
MB (20th Century Energy Corp.), 92Gl6, 11 W-large discontinuous arcuate zone 

of mineralized rock containing copper, silver, and molybdenum in or near a 
quartz porphyry stock; 4 121 metres of diamond drilling in 21 holes. 

BRANDYWINE, SILVER TUSK (Brandy Resources Inc.), 92Jl3E-silver, lead, zinc, 
and gold mineralization in fractured quartz veins; 4 000 metres of drilling. 
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POISON MOUNTAIN (Homestake Mineral Development Co.), 92012E-copper, mo- 
lybdenum, gold, and silver in fractures associated with feldspar porphyry 
intrusive rocks (Tertiary ?) and sedimentary rocks (JurassiclCretaceous); 
15 277 metres of percussion drilling in 184 holes and 6 803 metres of diamond 
drilling in 29 holes. 

BLACKDOME (Blackdome Exploration Ltd.), 92017E, 8W-minor fine-grained 
pyrite, native gold, and very minor silver sulphosalts in zones of tension 
fractures; 6 110.2 metres of diamond drilling in 64 holes. 

HIGHLANDER (AINSWORTH), UNION, PEANUT BUTTER (David Minerals Ltd.), 
82FllOW-copper, lead, zinc, and silver in vein intersections, principally in 
the Highlander vein system; 3 120.8 metres of diamond drilling in 41 holes. 

STEEPLES (CEDAR) (R. H. Standfield), 82616, 11W-vein and replacement zones 
of mineralization containing copper, lead, silver, gold, and zinc in Aldridge 
and Creston quartzite; 3 934.7 metres of diamond drilling in 4 holes. 

CHARLESTON, WELLINGTON, MAYLOWER (Ryan Exploration Co. Ltd.), 82W3E- 
lead, zinc, and silver in and near the contact of Slocan sedimentary rocks and 
Kalso phyllites and schists; 500 metres of underground development. 

MOLLIE HUGHES (Denver Silver Inc.), 82W3W-gold, silver, lead, and zinc 
mineralization in a vein system within porphyritic granite and granodiorite of 
the Nelson batholith; 410 metres of underground development. 

TROUT LAKE, LUCK, BOY, COPPER CHIEF (Newmont Mines Limited), 82K/12E- 
molybdenum in stockwork within a small granodiorite plug intruding argillite, 
phyllite, siliceous schists, and carbonates; 1 305 metres of underground 
development. 

FUKI, DONEN (PNC Exploration Canada Co. Ltd.), 82EilOW-secondary uranium 
minerals in sandstone-conglomerates concentrated in paleochannels; 6 155.7 
metres of diamond drilling in 114 holes. 

IDAHO, AURUM (Carolin Mines Ltd.), 92HlllW-gold-silver mineralization in 
replacement zones in Ladner slates; 2 374 metres of underground develop- 
ment, 2 adits totalling 815 metres and 875 metres, ramp 873 metres. 

OK, ALWIN~ (DeKalb Mining Corporation), 92116E-copper, silver, and gold in 
vertical mineralized alteration zones which lie within homogeneous Bethsaida 
granodiorite of the Guichon Creek batholith; 1 700 metres of underground 
development. 

Non-metallic Minerals 

Non-metallic minerals exploration increased in 1980 to $1.5 million. The major 
project was one for fluorite at Eaglet Mines Ltd. near Quesnel Lake. An adit was driven 
359 metres and 1 659 metres of surface diamond drilling and 2 228 metres of under- 
ground drilline were conducted of a large low-grade fluorite de~osit.  In addition. .. - 
Raymag ~ i n e c ~ o .  Liniitedcarrtedout suriace stripping and hulk su;lpling oI.the Mount 
Hrussilut niagnesite deposit in the southcm Rocky Mountain$ ne;u Windcrnmre. 

Coal 

Exploration for coal, at $15.5 million, was down 12.9 per cent in 1980. This is an 
expected result as programs mature and properties either enter a development phase, are 
put on hold, or are written off. 

Major exploration programs undertaken in 1980 were as follows: 
CROWSNEST COALFIELD: In southeastern British Columbia major exploration 

programs were carried out by Fording Coal, B.C. Coal, and Crows Nest Resources. 



30 MINERAL RESOURCE STATISTICS 

Fording Coal drilled 17 diamond and 60 rotary holes for a total of 17 95 1 metres on their 
Fording River property. B.C. Coal drilled 1 diamond hole on their Flathead property and 
drove 2 adits on their Ewin Creek licences. Crows Nest Resources drilled a total of 34 
diamond and 24 rotary holes for a total of 9 991 metres. The bulk of their drilling was 
done on their Lodgepole and Line Creek properties. Crows Nest also dug a number of 
trenches on their Bare Mountain, Chauncey Ridge, Burnt Ridge, Ewin Pass, Tent, and 
Corbin licences, a total of 162 for a total of 14 030 metres. 

PEACE RIVER COALFIELD: In the northeast, Gulf Canada, Denison Mines, 
Petro Canada, Canadian Superior MacIntyre Mines, Ranger Oil, Teck Corporation, Utah 
Mines, and Norco Resources undertook major programs. Gulf drilled a total of 21 
diamond holes and 55 rotary holes for a total of 14 097 metres on their Goodrich, Trefi, 
and Wapitiproperties. Denisondrilled 12 diamond and 29rotary holes fora total of 7 224 
metres on their Belcourt property. Petro-Canada, Canadian Superior, and MacIntyre 
Mines drilled 11 diamond and 77 rotary holes for a total of 11 825 metres on their 
Monkman property (operated hy ~etro-chada).  Ranger Oil explored further their Mount 
Spiekerproperty andTeck Corporationdrilled 38 diamond and 27 winkie holes for a total 
of 3 835 metres on their Burnt River Drooertv. Utah Mines concentrated their work on ~- - -~~ . ~ - ~ -  ~~ --- ~ -- 

South Mount Gething, drill& 2 diam&d*ani27 rotary holes for a total of 1 505 metres. 
BOWON RNER COALFIELD: Norco Resources drilled 14 holes for a total of 

5 295 metres on their Bowron River property. 
VANCOUVER ISLAND: Activity on Vancouver Island increased in 1980 with 

major progress by BP Canada and Esso Resources. Diamond drilling totalled 3 842 
metres in 14 holes and rotary totalled 4 572 metres in 17 holes. 
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HISTORY AND DEVELOPMENT 
The Mineral Resources Branch has had a long history of development, that started in the 

mid-nineteenth century as a system of Gold Commissioners and mining recorders to admin- 
ister placer titles under the Provincial Secretary. In 1874 a Department of Mines was created, 
gathering together theelements concerned with mining hut it was not atruly separateentity. A 
Bureau of Mines was created by an act of that name in 1895 which initiated the development of 
the technical elements of the l)epartr~~mt, howcvcr, the Departnient did not have ameparate 
Minister and Ueautv Minister until the Dtv~urrt~imr ofA4inesArr of 1899. Sc\,enhzlc.;,. the 
Department and'its mission evolved from being simply administration of title to one of 
recording progress of the industry, stimulation of exploration, and safety in quanies and coal 
and metal mines. In 1953 the Department took over administration of the Petroleum and 
Natural Gas Act and the Coal Act from the Department of Lands and thereafter administered 
title to coal lands as well as coal mine safety. Name changes occurred in 1960 to the 
Department of Mines and Petroleum Resources and in 1967 to Ministry. In a general 
realignment of Ministries in December 1978 the mandate was enlarged again to include 
responsibility for energy matters and it became the Ministry of Energy, Mines and Petroleum 
Resources. The solid mineral elements of the Ministry form the Mineral Resources Branch, 
the largest of the three operation divisions. 

The Mineral Resources Branch now maintains the tenure records of mineral claims, 
placer leases, and coal licences; provides the inspection and engineering services for worker 
and public safety in and around mines; ensures optimum extraction of mineral resources and 
reclamation of lands disturbed by mining; carries out geoscientific surveys, studies, and 
compilations to assist and stimulate exploration and maximize access to the land base of the 
province for exploration; makes analyses for the government respecting the economic 
conditions, land use, and taxation factors as they relate to the mineral industry; and 
administers guidelines to new mine develonment. To carrv out these tasks it is organized into 

, , ~ ~ 

D ~ ~-~ 

appointment of the first Gold commissioner in 1859 to administer placer title under the 
Provincial Secretary. The majority of recording offices are still not part of the Ministry as 
Government Agents act as Gold Commissioners and sub-recorders. A Chief Gold Commis- 
sioner was appointed as a Departmental official in 1937, and a central records office was 
created in Victoria,.iin the same year followed thereafterby one in Vancouver. Claim inspectors 
were first appointed in 1974 and a Titles Division created. 

A Provincial Mineralogist was appointed in 1895 in charge of a Bureau of Mines that was 
to record and assist the development of the mining industry. Initially, the Bureau consisted 
only of the Provincial Mineralogist and Provincial Assayer. Some additional staff was added 
leading to reorganization of the Bureau into six mineral survey districts with Resident 
Engineers appointed under the Mineral Survey and Development Art in 1917. The. Bureau 
continued in this manner until 1934 when it was reorganized to become the Mineralogical 
Branch consisting of geological engineers based in Victoria. This evolved to the present 
Geological Branch in 1974 and at the same time district geologists' offices were once again 
established in addition to the geological survey offices in Victoria. 

The first Inspector of Mines was appointed in 1877 at Nanaimo to supervise mine safety 
in the coal mines of Vancouver Island. An inspector of metalliferous mines was appointed, 
based in Nelson, in 1897. Two other inspectors were appointed soon after to inspect coal in 
the Crowsnest Coalfield and other metalliferous mines. A Chief Inspector was appointed in 
1908 with augmented staff but the Branch was not created until 1929. It evolved with wider 
engineering and resource duties into the Inspection and Engineering Division of today. 

The last element to be created was the Mineral Economics Division although its 
statistical duties had been performed first by the Bureau and then by the predecessor of 
Industry and Small Business Development. This was returned to the Ministry in 1974 as part 
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LEGISLATION 
A moratorium was created by Order in Council 597 on March 13, 1980 prohibiting 

mining or exploring for uranium for seven years. The Bates Royal Commission of 
Inquiry, Health and Environmental Protection-Uranium Mining became partially cir- 
cumscribed as a result but proceeded to publication in a three-volume work. 

A new Mines Act was passed by the Legislature Fall sitting and received Royal 
Assent but proclamation was deferred pending complete revision of the Mines Regula- 
tions. The new Act combined the former Mining Regulation Act and the Coal Mine 
Regulation Act with regulations developed applying to all mining and also specifically to 
coal mining. The intent was to simplify the Act to general rules and provide regulation 
under Order in Council so that it can reflect the dynamics of technological development 
more adequately. 

Amendments were made to the Mineral Act and to Mining (Placer) Act which gave 
the Lieutenant Governor in Council the following authority: 

to make conditional reserves 
to provide relief from all or part of the obligations required under the acts 
to permit the refund of monies under certain conditions. 

The number of units or two-post claims that could he grouped under the Mineral Act 
was increased to 100 from 40. Funds were made available to cover refunds of cash-in-lieu 
paid on uranium claims. Complaints about staking or the recording of work under the 
Mineral Act must be made within one year of recording the claim or work, and are now 
made to the Chief Gold Commissioner who rules on the complaint. A fee must be paid 
when the complaint is made and appeal to the Chief Gold Commissioner's decision must 
be made to the courts. 

Also during 1980 the Mineral Resource Tar Act was amended as follows: 
0 an outright exemption of $500 000 for individuals 

the inclusion of gross proceeds of recaptured exploration and development 
expenses 

e restriction in the write-off of reclassified development expenses 
a revision of the processing allowance based on 8 per cent of original capital cost 
with differential maximum of 50 per cent and 70 per cent depending upon 
whether or not smelting and refining is 

* an adjustment to the methods of payme 
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BRANCH ACTIVITY 
MINERAL RESOURCES BRANCH 

The Mineral Resources Branch, under the direction of Assistant Deputy Minister, 
Edwin R. Macgregor, consists of four divisions: Inspection and Engineering, Geo- 
logical, Titles, and Economics and Planning. 

INSPECTION AND ENGINEERING DIVISION 
Coal mines, metal mines, andquarries were inspected during the year by inspectors 

stationed at the following listed locations. The inspectors also examined prospects, 
mining properties, roads and trails, and carried out special investigations under the 
Mineral Act. Dust, ventilation, and noise surveys were carried out by Environmental 
Control Inspectors under the supervision of S. Elias and, where necessary, recommend- 
ations were made regarding improvement to the environmental conditions. The roads and 
trails program was supervised by P. E. Olson. J. D. McDonald administered the 
reclamation sections of the Coal Mine Regulation Act and the Mining Regulation Act. 
Mine-rescue training was completed under the direction of the Coordinators, Mine- 
rescue Training, for the areas in which their stations were located. 

Staff 
Inspectors and Resident Engineers 

W. C. Robinson, Chi 
V. E. Dawson, D 
A. J. Richardson, Deputy 
H.  J. Dennis, Senior Insp 
T. G. Carter, Senior Mechanical-Electri 
J. Cartwright, Electrical I 
P. E. Olson, Road Enginee 
J. D. McDonald, Senior Re 
D. M. Galhraith, 
J C. Errington, Reclam 
R. T. Martin, Geotechn 
S. Elias, Senior Enviro 
D. J. Murray, Environ 
S .  J. L. Miller, Enviro 
R. Kumar, Environmental Control Inspector 
V. Pyplacz, Audiolog 
J. C. Ferguson, Envir 
A. Parker, Environmental Control (Noise) Inspector-Technician ....................... Vancouver 
B. M. Dudas, Inspector of Mines and Resident Engineer .................................... Vancouver 
W. H. Childress, Inspector of Mines, Technician ..................................................... Vancouver 
J. W. Robinson, Inspector of Mines and Resident Engineer.. .................................. Nanaimo 
H. A. Armour, Inspector of Mines, Techni 
V. A. Pakalniskis, Inspector of Mines and 
B. Varkonyi, Inspector of Mines, Technici 
S .  J. Hunter, Inspector of Mines and Resid 
S. J. North, Inspector of Mines, Technician 
R. W. Lewis, Inspector of Mines and Resid 
T. Vaughan-Thomas, Inspector of Mines and Resident Engineer ................. Prince George 
J. J. Sutherland, Inspector of Mines, Technici Prince George 
B. A. Gordon, Reclamation Inspector, Technic1 Prince George 
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Inspectors and Resident Engineers-Continued 

K. G. Hughes, Mechanical Inspector, Technici 
D. I. R. Henderson, Inspector of Mines an 
R. Bone, Inspector of Mines and Resident 
D. Smith, Inspector of Mines and Reside 
E. S. Sadar, Inspector of Mines and Resid 
J. P. MacCulloch, Inspector of Minesand 
J. A. Thomson, Inspector of Mines, Technician ............ ................................................. Kamloops 
R. H. Heistad, Reclamation Inspe 
J. B. C. Lang, Inspector of Mines 
M. A. Mellor, Inspector of Mines, 
A. L. O'Bryan, Reclamation Inspecto 
E. J. Hall, Reclamation Inspector, Tec 

Coordinators, Mine-Rescue Training 

R. J. Stevenso 
B. A. McCona 

Staff Changes 
In March, J. C. Ferguson resigned from the staff of the Environmental Control 

Section. 
In April, S. J. L. Miller resigned from the staff of the Environmental Control 

Section. 
In June, S. J. North resigned from the staff due to illness. He died in August. 
R. T. Martin joined the Ministry as Geotechnical Inspector, on January 28, 1980. 
V. A. Pakalniskis joined the Ministry as Inspector of Mines and Resident Engineer 

in the Prince Rupert office, on March 3, 1980. 
B. A. Gordon joined the Ministry as Reclamation Inspector, Technician, in the 

Prince George office, on January 15, 1980. 
R. Bone joined the Ministry as Inspector of Mines and Resident Engineer (Coal) in 

the Femie office, on March 3, 1980. 
A. Parker joined the Ministry as Environmental Control (Noise) Inspector, Techni- 

cian, in the Vancouver office, on September 2, 1980. 
R. W. Lewis joined the Ministry as Inspector of Mines and Resident Engineeer in 

the Prince George office, on August 5, 1980. 
R. Kumar joined the Ministry as Environmental Control Inspector in the Vancouver 

office, on November 17, 1980. 
M. A. Mellorjoined the Ministry as Inspector of Mines, Technician, in the Nelson 

office, on October 23, 1980. 

Mine Inspection and Safety 
The Mining Regulation Act and the Coal Mine Regulation Act were enacted for the 

purpose of minimizing personal injury and property damage resulting from mining 
operations and to ensure maximum possible recovery of resources, having due regard to 
good engineering practices. The Inspection and Engineering Division has the respon- 
sibility of enforcing these Acts and ensuring that good practice is carried out by persons 
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engaged in mining in the province. The Division maintains a province-wide system of 
districts, staffed by experienced personnel, together with additional specialized person- 
nel based in Victoria. A good standard of cooperation continued to exist at mines and 
safety programs were in effect at mines throughout the year. 

Various certificates of competency, depending on a person's supervisory function, 
are required by certain supervisors and officials at mines. These are issued following 
examinations conducted by or on behalf of Boards of Examiners, appointed from the 
Inspection and Engineering Division, under the two Acts. The examinations are designed 
to ensure that the candidate has adequate knowledge of the Act and safe operating 
methods. In addition, miners' certificates, coal miners' certificates, and blasting certifi- 
cates are issued by the District Inspectors. 

Monitoring the dust, ventilation and noise conditions continued at most mining 
operations and in addition radiation surveys were made for radon daughters and gamma 
radiation at seven underground mines. In instances where environmental conditions were 
found to be unsatisfactory, management was requested to take remedial action. 
Audiometric testing of mine employees was continued at most mining operations. 

Mine Rescue and First Aid 

The promotion of mine rescue and first aid continued at a high level throughout 
1980. 

Six mine-rescue stations were fully maintained and under the supervision of co- 
ordinators who are fully qualified in all aspects of first aid and mine rescue. These 
districts are, as follows: Fernie, Nelson, Kamloops, Nanaimo, Prince George and 
Smithers. Each station is established as a mobile unit to transport equipment anywhere in 
these areas to be available for either rescue or training services, and is equipped with 
sufficient self-contained, oxygen-supplying, breathing equipment to maintain at least 
two rescue teams of six men each, should an emergency arise in the nearby mines. In 
addition to this equipment, some is on loan by the Ministry to supplement that owned by 
various mining companies. 

In 1980, the mine-rescue equipment owned by this Ministry was 59 Aerorlox three- 
hour liquid oxygen breathing machines, 43 Draeger BG-174 and 30 Demand tbirty- 
minute units. The equipment owned by industry was 30 Aerorlox and 45 Draeger 
BG-174. Each station, as well as most mines, has additional auxiliary equipment such as 
Type N gas masks, self-rescuers, gas detectors, oxygen therapy units and first-aid 
equipment. 

The district coordinators of rescue training make periodic visits to the mines to give 
rescue training to open-pit and underground employees and to check the rescue equip- 
ment to ensure its serviceability. 

Both full and refresher courses in underground, survival, gravel pit and surface 
mine-rescue training, as well as first aid, were presented by the district coordinators at 
various mines and centres throughout the province. The coordinators trained or assisted 
in the training of 313 persons obtaining St. John Ambulance first-aid certificates, 1 087 
safety oriented first-aid certificates, 20 in Industrial First Aid, 206 in underground mine 
rescue work, 423 in surface mine rescue, 38 in gravel pit rescue, 384 in mine-rescue 
survival course, 17 received Surface Mine Rescue Instructors' certificates, 11 received 
Survival Mine Rescue Instructors' certificates, and 550 received talks on back problems. 

Four mine-safety associations have been established in different areas in the 
province. These are supported by the Ministry of Energy, Mines and Petroleum Re- 
sources and are aided by mining company officials, safety supervisors, inspectors of 
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mines, mine-rescue coordinators and, in some areas, local industry. These organizations 
promote mine-rescue and first-aid training, as well as safety education in their various 
districts. 

On May 24, 1980, the Vancouver Island Mine Safety Association held their 66th 
Annual Mine Rescue and First-Aid Competition in Nanaimo. In the Underground Mine 
Rescue event the Western Mines Limited team, captained by H. Uhrig, won the trophy. 
The Noranda Mines Limited Boss Mountain team, captained by G. Palm, placed second 
and represented the Central B.C. Mine Safety Association area at the Provincial Meet. 

On June 7th the West Kootenay Mine Safety Association held their 34th Annual 
Competition in Nelson.. The Cominco Sullivan mine team from Kimberley, captained by 
S. Hodgson, won the Underground Mine Rescue event. 

On May 31st the East Kootenay Mine Safety Association held their 59th Mine 
Rescue and First-Aid Competition in Kimberley. In the Underground Mine Rescue event 
the Kaiser Resources Ltd. team from Fernie, captained by J. Peters, won the trophy. 

On May 31, June 6 and June 7th the Central B.C. Mine Safety Association held their 
32nd Annual Mine Rescue and First-Aid competition in Williams Lake, Smithers and 
Kamloops respectively. In the Surface Mine Rescue Central Zone event at Williams 
Lake, the mine rescue team, captained by J. Hawkins, placed first. The team from 
Granisle Mines, captained by B. Graffe, won the Northem Zone event trophy at Smithers 
on June 6th. The Southern Zone event on June 7th at Kamloops was won by the mine 
rescue team from Afton Mines, captained by F. Venzi. 

On June 14th the Provincial Underground Mine Rescue, Surface Mine Rescue, 
Three-Person Miner First-Aid and Underground Bench Competitions were held in 
Nelson. In the Surface Mine Rescue event, the Lornex Mines team from Logan Lake, 
captained by J. Hawkins, placed first. In the Underground Mine Rescue event the 
Noranda Mines Ltd. Boss Mountain team from Hendrix Lake, captained by 
G. Palm, won the trophy. This team went on to compete in the Canadian Meet, held in 
Saskatoon, Saskatchewan on June 14, 1980. In the Underground Bench event, the 
Noranda Mines Ltd., Boss Mountain team from Hendrix Lake, captained by G. Palm, 
placed first. In the Three-Person Miner First-Aid event, the Sirnilkameen Mines team 
from Princeton, captained by D. Mullin, won the trophy. 

There were six provinces competing in the Canadian Meet held in Saskatoon, 
Saskatchewan on June 21st: British Columbia, Yukon, Northwest Territories, Alberta, 
Saskatchewan and Nova Scotia. The team from British Columbia placed first. 

Safety of MechanicaNElectrical Equiprnerzt 
The increase in mining activity of the last few years was maintained during 1980, 

consequently the number of items of mechanical and electrical equipment in use at the 
mines continued its upward trend. Surface vehicles, other than pick-up trucks but 
including haul trucks, loaders, shovels, drills and cranes, totalled around 3 000, showing 
a 16-per-cent increase over the previous year. The amount of equipment used at under- 
ground mines increased rapidly with a total of 113 permits being issued to allow the 
underground operation of diesel-powered equipment, an increase of some 66 per cent 
over the number issued the previous year. 

The qualification of new model vehicles having a gross weight in excess of 50 000 
kilograms continued as manufacturers brought out new models, or adapted versions of 
previously qualified models. Such vehicles were rigorously tested for braking and 
steering systems' performance once the detailed engineering drawings of these systems 
had been checked for compliance with the requirements of the Acts. 
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The increase in underground activity caused the commissioning of one production 
mine hoist during the year while development work, or engineering, was commenced for 
the addition of five more mine hoists. 

The amount of electrical engineering and inspection work increased as the expan- 
sion of mining activity progressed and a great deal of time was spent reviewing design, 
manufacturing, and installation drawings for new or expanded mining facilities, in 
addition to inspection of the installed equipment. 

Representation was continued on the committee responsible for updating Part V of 
the Canadian Electrical Code, pertaining to the Use of Electricity in Mines. In addition 
two members of the staff were invited to join separate technical committees charged with 
the task of producing Canadian Standards relating to diesel-powered equipment for 
underground coal mines, and fire-resistant fluids for use in underground mines. 

Mining and Petroleum Roads 
The Ministry of Energy, Mines and Petroleum Resources road program continued 

during 1980 under authority of the Ministry of Energy, Mines and Petroleum Resources 
Act. 

The purpose of the program was to encourage and assist in the development of 
mineral and fossil fuel resources in the province. 

During 1980 an expenditure of $2 057 000 was made to construct 43.5 kilometres 
of all-weather road to the Sierra-Yoyo gas-producing area east of Fort Nelson. 

Approximately $399 000 was spent during the year to maintain and up-grade the 
Omineca Road, including the construction of two bridges, one across the Upper Lay 
Creek, and one across the Tenakihi Creek. 

Approximately $147 000 was granted to nine smaller projects throughout the 
province by improving and constructing access roads to mineral-rich areas. 

Reclamation Section 
Rec1amation.i~ administered by the Inspection and Engineering Branch, under the 

authority of section 10 of the Mining Regulation Act, and section 9 of the Coal Mine 
Regulation Act. The objective is to restore lands used in mining, waste disposal, and 
exploration to useful purpose, compatible with the surrounding countryside. Reclama- 
tion does not apply to land disturbed by mining prior to legislation in April 1969. 

Reclamation permits are issued on a permanent basis and annual reports are 
submitted and reviewed. Bonding requirements are assessed on a yearly basis from the 
annual reports. A total of 446 applications was received of which a total of 247 new 
reclamation permits (5 metal, 1 coal, 140 mineral exploration, 53 placer, 39 sand and 
gravel, 9 quarries) was issued during 1980. 

Reclamation progressed satisfactorily during 1980 particularly in reclamation of 
disturbances from coal exploration andcoal mining. The 46 active metal mines reported a 
total disturbance of 13 223 hectares, of which 1 594 hectares have now been revegetated. 
The four active coal operations reported a total disturbance of 5 150 hectares up to the 
end of 1980, of which 1 750 hectares have been reclaimed. During 1980 there was 165 
hectares disturbed and 140 hectares reclaimed. In coal exploration to the end of 1980 
there has been 2 075 hectares disturbed and 1 175 hectares reclaimed. During 1980 there 
was 150 hectares of disturbance and 110 hectares reclaimed. Total disturbance for coal 
exploration and mining to the end of 1980 is 7 225 hectares with 2 925 hectares being 
reclaimed, which is approximately 40 per cent of the total disturbance. 
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Vegetation studies are continuing at the operating mines and results are com- 
puterized and published for the benefit of the mining industry. Reclamation projects on 
abandoned tailings ponds are continuing with the Granby Tailings Pond at Princeton, 
showing good results in growing alfalfa. 

The 4th Annual Mine Reclamation Symposium was held in March 1980, sponsored 
by the Ministry of Energy, Mines and Petroleum Resources and the Mining Association 
of British Columbia. One hundred and ninety participants attended the three-day session 
and heard talks on soils and fertilizers, waste dump management, establishment of 
vegetation and other resource and envionmental problems and solutions. 

During the symposium the reclamation award for 1979 was presented to Fording 
Coal Ltd. for their development and application of conservation and reclamation tech- 
nology designed to protect and rehabilitate land and watercourses within the Fording 
Valley. Citations were given to British Petroleum Exploration Canada, Ltd. at Sukunka, 
Utah Mines Limited-Island Copper Mine at Port Hardy and Kaiser Resources Ltd. at 
Sparwood. Honourable mention was given to Ranger Oil (Canada) Ltd., Silver Standard 
Mines Ltd., Newmont Mines Ltd. and Byron Creek Collieries Ltd. 

GEOLOGICAL DIVISION 

Objectives and Organization 

Metals, non-metallic minerals, and coal are non-renewable judged by the scale of 
man's lifetime. The province's needs for these commodities for our own use and for 
export are fulfilled only by continuous exploration and discovery. The fundamental role 
of the Geological Division is to facilitate the renewal process. To do this the detailed 
objectives of the Geological Division are to provide accurate and current information on 
the quantity and distribution of mineral and coal deposits of the province for government 
and industry, to provide geological, geochemical, and geophysical maps and other data, 
ideas, interpretations, and training useful in the search for these deposits, and to assist in 
the orderly exploration, development, and use of these resources. To carry out these 
objectives, the Division is organized into four sections: Project Geology, Applied 
Geology, Resource Data and Analysis, and Analytical Laboratory. 

staff 

The staff on December 31, 1980, included 52 permanent positions and 10 full-time 
auxiliary positions. The permanent positions consisted of 28 geoscientists, 6 chemists, 
10 technicians and technical assistants, and 8 secretaries, clerks, and office assistants. 
The auxiliary positions included two geoscientists, five technicians, and three office 
assistants. At the end of the year six permanent positions were vacant and three 
resignations were in hand. 

A. Sutherland Brown, Ph.D., P. En Chief Geologist 

Project Geology 

W. J. McMillan, Ph.D., P. 
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D. E. Pearson, Ph.D., P. Eng. 

G. V. White, B.S 

J. G. McArthur, M.Sc 
2. D. Hora, M.S 

Land Use Evaluation Geologist 

Analytical Laboratory 

Laboratory Technician 
Laboratory Technician 

Staff Changes 
During 1980, the Division experienced a major staff turnover that seriously affected ! 

! its capability to carry out its program. Dr. N. C. Carter, Senior Project Geologist, 
resigned to become Vice-President of Great Western Petroleum Corporation. Dr. E. W. 
Grove resigned during December 1980, effective in January 1981, to start his own 
consulting service. Mr. A. F. Shepherd, Deputy Director of Prospectors' Assistance, 
retired after 36 years of service with the Ministry. Dr. K. E. Northcote, Mineral Land Use 
Specialist, resigned to join the consulting and management firm, Bema Industries Ltd.; 
Dr. P. A. Christopher, uranium project geologist, resigned to work for Utah International 
Inc. Mr. G. L. James was transferred to Finance and Administration to become Coordi- 

ief Mine Geologist at Hinton, Alberta. 
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In contrast during the year, the only positions filled by competition were Dr. W. J. 
McMillan, who became SeniorProject Geologist and Mr. J. G. McArthnr, formerly with 
the Newfoundland Department of Mines and Energy, became Senior Geologist, 
Resource Data and Analysis. 

The Work of the Division 
The distribution of major projects in 1980 and of district offices, regional geochemi 

cal surveys, and map areas are shown on Figure 2. 

Project Geology 
The work of this section is devoted principally to geological mapping of areas 

important for mineral resources and to related research leading to better understanding of 
the origin and distribution of mineral deposits. It also conducts, with the help of the 
Analytical Laboratory, the regional geochemical reconnaissance surveys that are useful 
for both exploration and environmental baseline studies. The section, under N. C. Carter 
until June and later in the year W. J. McMillan, mounted 10 main field projects listed 
below. Field costs for the geological surveys were about $300 000 and a geochemical 
reconnaissance survey cost about $205 MN). Salaries and other costs of the section 
totalled about $600 000. 

The geological studies conducted principally by project geologists were augmented 
by similar work by district geologists and laboratory scientists. Cooperative studies 
included sampling of the Blizzard deposit by P. A. Christopher and J. Kwong for the latter 
to conduct detailed mineralogical work; mapping coal quality and correlation studies at 
both major coalfields and also a study of lead-zinc deposits in the southern Rocky 
Mountains by D. A. Grieve and T. Hoy. 

Major projects mounted by the section in 1980 included. 

................................................. (6) cassiar ares (Mo, W, A") 

m) cmwmn -rtichi ........................................................ 

(a) North Okanagan Tertiary stratigraphy and paleomagnetics (U, Au, 
A81 

(b) Soufheasl British Columbia lead and dnc resources, Moyie Lake 
and Revelstoke aress 

............................... (c) Barrier< La*es/Adams Plateau (Cu17.n) 

(dl Clc-ff area (Cu, Zn, U) ............................................. 

( e )  Sicker Group (Cu. Zn, Au. Ag) ...................................... 
( f )  Northeast British Columbia lead and zinc resources, Akie River 

area 
94U1, 8 
104Pl4.5 1:25 000 A. Panffleyev 

and L. 1. Diakow I b l l l 4 ,  IS / 1:lO 000 1 D. A. Grieve and 

Rolest and Commodity NTS Area 
Map 

Pubiicniion 
so,= 

82E and parts 
of 82L 

82 G ,  L. M 

82Mi3, 4, 5: 
92PIl. 8 

82Mi12W, 
92P18E. 9W 

928113 
94F% 3, 6, 
11. 12. 13: 

Project Geology Extension 
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Valuable additional work was also conducted by professors and graduate students at 
the University of British Columbia with the aid of grants from the Ministry. Many of 
these studies were directly relevant to Division projects and some were cooperative. The 
university studies included: 

Effect of Shear on Coal Quality by R. M. Bustin. 
Pacific Ocean Minerals Project by R. L. Chase, E. V. Grill, and J. W. 
Murray. 
A Preliminary Evaluation of Categorical Field Observations for Regional 
Stream Sediment Samples by P. Matysek, W. K. Fletcher, A. J. Sinclair, and 
A. Bentzen. 
Lead isotope-oriented Metallogenic Study of Mineral Deposits in B.C. by 
C. I. Godwin and A. J. Sinclair. 
Bowron Coalfield Study by G .  E. Rouse and W. H. Mathews. . MINDEP-Editing and Evaluation of Producer File by A. J. Sinclair. 
Isotopic Analysis by R. L. Amstrong. 

At Western Ontario University the following project was sponsored: 
Gold Mineralization at Big Missouri Property by A. G .  Galley and R. W. 
Hodder. 

Progress in fieldwork of the Division and related university projects is described 
yearly in Geological Fieldwork, published early in the year following the work, and in a 
series of preliminary maps, papers and authoritative bulletins, issued irregularly. 

Applied Geology 
The work of the Applied Geology Section, under E. W. Grove, includes aid in the 

field to exploration personnel and prospectors, monitoring of exploration and geological 
developments at producing mines, coal core storage and studies, prospector training and 
control of incentive grants to exploration. District geologists conduct visits to mineral 
and coal properties and mapping as well as other duties related to prospectors, public 
information and integrated resource management. The geological studies are described 
in Geological Freldwork and Geology in British Columbia. 

A considerable part of the effort of the Section is devoted to prospectors and small 
developers. Over 550 students were enrolled in basic prospecting courses in 1980 and 32 
prospectors graduated from the 2-week long Fourth Annual Mineral Exploration course 
held at David Thompson University Centre, Nelson. One hundred and fifty prospectors 
received grants under the Mineral Prospectors Act. The Mineral Exploration Incentive 
Program, started in 1978 with a yearly budget of $500 000, concludedin March 1980. It 
was designed to stimulate the industry by acting as a fiscal bridge between prospecting 
and preliminary development. The MEIP provided grants up to one-third of the receipted 
Cost of approved programs to a maximum of $50 000. Forty-six contracts were let in 
1979-80 under the supervision of J. Bristow. Payments totalling $290 077 were responsi- 
ble for initiating $3 655 298 worth of mineral exploration, including more than $700 000 
in diamond drilling. Ongoing projects funded in 1979180 include Banwan Gold Mines 
Ltd.; Consolidated Cinola Mines Ltd.; Dimac Resource Corp.; Granges Exploration 
Aktiebolag (Capoose Lake); Hallmac Mines Ltd. (Sandon); P e ~ e s h  Exploration; and 
Scottie Gold Mines Ltd. 

The approximate operating costs of Applied Geology programs other than the MEIP 
were as follows: core repository and recovery, $80 000; prospector training, $40 000; 
Prospectors' Assistance grants, $240 000; field programs of district geologists, 
$100 000; permanent salaries, $320 000. 
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Resource Data and Analysis 
This section, under J. G. McArthur, is responsible for the collection, compilation, 

interpretation, distribution, and approval of exploration and development data gathered 
from various sources. Most of the information is made generally available after requisite 
confidential periods, normally 1 to 3 years. 

The major files are: 
Mineral Assessment Reports-over 7 000 microfilmed reports available at 

readerlprinters in Vancouver and Victoria. 
Mineral Assessment Report Index-a computerized bibliographic index up- 

dated annually. 
MINFILE-a shallow level computerized information system with data on 

over 8 000 mineral occurrences. Statistical data on mineral production 
and reserves. 

Property Files-open files containing published and unpublished reports and 
maps (historical) on producers and prospects and filed by NTS. 

Coal Assessment Reports-nearly 500 reports on coal exploration. Non- 
confidential reports are available in Victoria. 

Coal Data File-a computerized coal data is being constructed. 
The annual volume, Exploration in British Columbia, is produced by the section 

coincident with its update of MINFILE. 
In addition, the section administers the Portable Assessment Credit account, pro- 

duces map compilations and mineral potential cvaluat~on stud~es rel:~ted to 1;lnd:uw 
contlict.;. and advi\es on reeula~ions. Field-oricnted studlcs related to industr~cll ~ninerals 
and structural materials argalso handled by this section. 

A major field study of aggregate materials of the lower mainland and Vancouver 
Island was completed under the direction of Z. D. Hora with the cooperation of the 
Mineral Economics Division. 

Specific site investigations in regard to land-use assessments were carried out 
largely by district geologists. 

The budget of this section was approximately as follows: non-metallic field studies, 
$26 500; MINFILE and land use, $42 000; coal file construction, $72 000; permanent 
salaries, $340 000. 

Analytical Laboratory 
The Laboratory, under W. M. Johnson, is responsible for a complete range of 

analytical services for the Division geologists and prospector grantees as well as some 
services to other government agencies. The laboratory also runs control samples and 
handles the chemical data for the British Columbia regional geochemical survevs. The 
Chief Analyst is also responsible for assayerexaminati&ns for ihe province, and assists in 
the organization, administration, and control of the regional geochemical 
reconnaissance. 

The facilities include X-ray fluorescence, atomic absorption and emission spec- 
trograph~, X-ray diffraction, gamma-ray spectrometry, and mineral separation. Ca- 
pability in traditional f i e  assay and wet analytical chemise  still exists. 

Method development and research in the laboratory concentrated in 1980 on the 
following subjects: mineralogy of the Afton orebody, coal oxidation and liquefaction, 
measurement of low levels of gold in silts, monitoring of uranium in natural waters, trace 
elements in molybdenum concentrates, geochemical standards, and new methods of 
determination of gold in copper concentrates. Many of these studies cooperated with 
Project Geology or with other agencies. These studies were as follows: 

The distribution of the minerals in the Afton orebody by J. Kwong as his thesis work 
for his Ph.D. from the University of British Columbia. 
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Investigation of the oxidation of coals and coal liquefaction by Dr. Paul West of the 
University of Victoria with W. M. Johnson and D. E. Pearson. There is also close liaison 
with B.C. Research in their coal liquefaction work. 

Development and coordination by W. M. Johnson of a domestic water monitoring 
program with the Ministry of Health. 

Development of a new method of determining gold in both exploration samples and 
copper concentrates by M. A. Chaudhry. 

Develovment of trace elements analvsis bv X-rav fluorescence bv P. F. Ralvh and V. 
V. B. ~ i l k o s .  

Participation in interlaboratory standards program, particularly by F? E Ralph, M. 
A. Chaudhry, and B. Bhagwanani in determination of seventeen major and trace elements 
in two standard reference materials put out by the National Research Council and also the 
determination of uranium and thorium in the CANMET standard DL-2. 

Establishment of reference geochemical silt materials containing cobalt, nickel, 
silver, uranium, tungsten, and tin in cooperation with the Geological Survey of Canada. 

Cooperative program between W. M. Johnson and Dr. Ian Jonasson of the Geo- 
logical Survey of Canada in regard to rhenium, lanthanum, and gold in molybdenum 
concentrates from Canadian mines. 

Certification 

Two Certification of Efficiency in Assaying examinations were held with a total of 
12 examinees writing. Ten Certificates of Efficiency were awarded. 

Output 
Wet Chemical and X-ray Fluorescence Laboratory: there were 2 033 determinations 

on 912 samples submitted by prospectors and prospector grantees, and 8 270 determina- 
tions on 1 119 samples submitted by Ministry personnel. 

Emission Spectrographic Laboratory: there were 46 950 semi-quantitative deter- 
minations on 1 565 samples. In addition, there were 1 407 quantitative results on 219 
samples. 

X-ray Diffraction Laboratory: there were 515 mineral identifications made, deter- 
mination of mineral matter in ash of coals on 40 samples, and 16 determinations on quartz 
and 31 1 semi-quantitative results obtained. 

Sample Comminution: there was a total of 2 754 samples received and prepared for 
analytical work, 1 842 from geologists and 912 from prospector grantees and general 
prospectors. 

Mineral Separation: there were 14 mineral separations done. 

Budget 
The Laboratory's budget was $274 000 for salaries, $51 000 for supplies and 

equipment, and $13 000 for travel and miscellaneous. 

Professional Activities 

The staff of the Division was active in professional activities related to their work 
during 1980 includtng organizing and attending meetings, visits, and executive activities 
in societies. 

Two meetings and a major field excursion were organized by the Division during the 
year: 

(1) A Review of Activities of the Division for the exploration industry and other 
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Museum in February. This is expected to be a biennial event. All geoscientists 
gave talks on their work and most displayed maps of recent projects. A tour of 

. -  the laboratory was an integral part of the day. 
(2) A 3-day colloquium on the geology of the Peace River coalfield was organized 

by R. D. Gilchrist and took place in Qualicum Beach in February. Forty-five 
geologists working on Peace River coal geology from industry, government, 
and university participated in the workshop. 

(3) A field excursion to porphyry copper deposits of the southern Intermontane Belt 
was led by W. J. McMillan and V. A. Preto. The trip, sponsored by the Minerals 
Deposit Division of the Geological Association of Canada, visited Afton, the 
Highland Valley mines, and Ingerbelle. Forty-six geologists attended. 

The staff were involved in much foreign travel for educational, scientific, and trade 
mission purposes, some at their own expense. 

D. G. MacIntyre and T. Hi5y visited classic shale-hosted lead-zinc deposits in 
Germany as an aid to their studies of similar deposits in British Columbia. 

D. E. Pearson visited SASOL I and I1 plants in South Africa and similar facilities in 
West Germany in regard to coal liquefaction and quality of feedstocks. 

W. J. McMillan and A. Sutherland Brown attended the International Geological 
Congress in Paris, both gave talks and chaired sessions. McMillan's was the culmination 
of a joint study with the BRGM of France. Sutherland Brown was a delegate for Canada 
to the IGC and the International Union of Geological Sciences general meetings. 

N. C. Carter was part of a British Columbia trade mission on base metals that visited 
Japan and Korea. 

Executive activities by staff included: 
Canadian Institute of Mining and Metallurgy-D. E. Pearson was elected 

councillor of the Institute and A .  Panteleyev was Victoria Branch 
Chairman. 

Geological Association of Canada-A. Sutherland Brown was Past President 
of the Association. A. Panteleyev was a councillor of the Cordilleran 
Section and W. J. McMillan was secretary of the local Section. 

W. M. Johnson was Past President of the Spectroscopy Society of Canada and 
Chairman of the Analytical Chemistry Division of the Chemical Institute 
of Canada. 

N. C. Carter was a councillor of the British Columbia Association of Profes- 
sional Engineers. 

A. Sutherland Brown also served on the Advisory Committee to the Geological 
Survey of Canada, the Committee of Provincial Geologists, and the 
Canadian Geoscience Council. 

In addition a large number of talks were given on their work by staff at a variety of 
scientific and exploration meetings, the subjects of which will be published later. 

Publications i 
The work of the Division is presented to the interested public by a series of formal 

oublications and mavs as well as by technical talks, consultations, and informal 
discussions. 

Formal publications prepared by the Division in 1980 ~nclnde the following: 
Prepared yearly: 

Geological Fieldwork-a preliminary account of work of the Division as soon 
as possible after completion. Now published as part of the paper series of 
the Ministry. 
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Exploration in British Columbia-a report that summarizes and collates all 
known exploration in the Province based on reports filled out jointly by 
the Division and industry personnel. 

At irregular intervals: 
Bulletins-these are generally the result of 3 or4 years' work and commonly of 

areas of significant mineral potential. In 1980 one was published: 
Bulletin 73-Geology ofthe Riondel Area, Central Kootenay Arc, by Trygve 

Hoy. 
Preliminary Maps-usually white prints issued as soon as compilations are 

complete with brief accompanying notes. In 1980 the following five were 
issued: 

36-Geology ofthe Estella-Kootenay King Area, Hughes Range, by Trygve 
Hoy. Parts of 82Gi11, 12, 13, 14. (scale 1.50 000.) 

37-Geology of the Terrace Mountain Tertiary Outlier, by B. N. Church. Parts 
of 82Li4E. 5E. (scale 1.50 000.) 

38-Geological Compilation and Mineral Occurrence Map, Driftpile Creek- 
Akie River Ba-Pb-Zn Mineral District, by D. G. MacIntyre. Parts of 92F 
and 94K. (scale 1:250 000.) 

39-Geology ofKelowna Tertiary Outlier (West Halfl, by B. N. Church. Part 
of 82El13. (scale 150  000.) 

40-Geology ofMt. Richards Area, Vancouver Island, by G. E. P. Eastwood. 
Part of 92B. (scale 1:15 840.) 

Other maps and data issued included: 
Regional Geochemical Surveys 5 and 6 

BC RGS-5, NTS 920-Taseko Lakes 
BC RGS-6, NTS 92P-Bonaparte River 

Scale 1 :250 000- 13 elements in silts. 2 +pH in water 
No aeromagnetic maps were issued in 1980. 
No new nor revised Mineral DepositiLand Use maps were issued in 1980. 

Regularly updated maps in the following series are available: 
Mineral Inventory Maps-issued as ozalid prints, show location and com- 

modities of all known mineral deposits. 
Assessment Report Index Maps-show the location and number of reports 

accepted for assessment credit by the Ministry. A new Assessment Report 
Index to accompany the map series was issued in a ring binder for regular 
update. 

Works published in external refereed and technical journals in 1980 included the 
following: 

Church, B. N. and Johnson, W. M., Calculation of the Refractive Index of 
Silicate Glasses from Chemical Composition: Geol. Soc. Am., Bull., Part 
I, pp. 619-625. 

Creaney, S., Pearson, D. E., and Marconi, L. G.. Anomalous Coking Proper- 
ties of the Wolgan Seam, NSW, Australia; Fuel, Vol. 59, No. 6, June 
1980 

Johan, Z., Le Bel, L., and McMillan, W. .I., Mineralization Lie& aux Gra- 
nitoides, Bureau de Recherches Geologigues et Minieres, Memoir No. 
99, Chap. 3 and 4, pp. 21-94. 

McMechan, M., Hoy, T. and Price, R. A,. Can. Petrol. Geol., Bull.. Vol. 28. 
No. 4, pp 542-558. 

McMillan, W. J. and Panteleyev, A,, Ore Deposit Models-1 Porphyry Cop- 
per Deposits, Geoscience Canada, Vol. 7, No. 2, pp. 52-63. 
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Painter, P. C., Snyder, R. W., Pearson, D. E., and Kwong, J., Fourier 
Transform Infrared Study of the Variation in the Oxidation of a Coking 
Coal, Fuel, Vol. 59, No. 5, May 1980, pp. 282-286. 

Pearson, D. E., The Quality of Western Canadian Coking Coal, CIM, Bull., 
Vol. 73, No. 813, pp. 70-84, January 1980. 

Pearson, D. E. and Creaney, S. ,  Spontaneous Carhonizationof Oxidized High- 
volatile Coal by a Lightning Strike, CJES, 1980, Vol. 17, pp. 36-42, 
January 1980. 

Sutherland Brown, A. and Matheson, A., The Next Decade: Major Mineral 
Resource Expansion in B.C., Western Miner, Vol. 53, pp. 48-54, No. 2, 
February 1980. 

Sutherland Brown, A., Metallogeny by Numbers, Geoscience Canada, Vol. 
7 ,  No. 3, pp. 95-102. 

TITLES DIVISION 
The Titles Division of the Mineral Resources Branch is under the direction of the 

Chief Gold Commissioner and is responsible for the administration of the provincial laws 
relating to the acquisition of minerals and coal. 

Staff 

Chief Gold Commissioner 
Chief Gold Commissioner 
Commissioner, Vancouver 
r the 24 Mining Divisions 

throughout the province and their duties are specified in writing by the Chief Gold 
Commissioner. 

Table 2-1-Gold Commissioners and Claims Inspectors 

I. Wiillamr 

L. D. Sands 
D G. B.  Robens 
W L. Marshall 

A.  D. Shemood 

Claims Inspectors 
D. Lieutard, 401, 350 Barlow Avenue, Quesnel V2J 2C1 
T. Jones, Box 877, Smithers VOJ 2N0 
R. Conte, 800 Hornby Street, Vancouver V6Z 2C5 
H. S.  Turner, 212, 2985 Airport Drive, Kamloops V2B 7W8 



ENERGY, MINES AND PETROLEUM RESOURCES REPORT, 1980 49 

The recording of locations and of work on mineral claims as required pursuant to the 
provisions of the Mineral Act, and the recording of work on placer leases as required 
under the Mining (Placer)Act, must be made at the office of the Gold Commissioner for 
the Mining Division in which the claim or lease is located. The statistics for the Gold 
Commissioner's office are shown on Table 2-2. 

Central Records Office (Victoria and Vancouver) 
Copies of records of mineral claims and 2 post claims recorded in the office of Gold 

Commissioners are forwarded to the office of the Chief Gold Commissioner daily, while 
transcripts of all other recording in the offices of the Gold Commissioners are sent twice 
monthly. 

Information concerning claims and leases and the ownership and standing of claims 
and leases in any Mining Division may be obtained from the Gold Commissioner for the 
Mining Division in which the property is situated or from the Ministry's offices, Room 
41 1, Douglas Building, Victoria, and 800 Hornby Street, Vancouver, the office of the 
Gold Commissioner. 



Table 2-2-Gold Commissioners' and Mining Recorders' m i c e  Statistics, 1980 

Mining Division 
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The Records and maps, showing the approximate positions of mineral claims held 
by record and of placer leases, may be viewed by the public during regular office hours in 
Victoria, and at the office of the Gold Commissioner in Vancouver. The position of 
mineral claims held by record and of placer leases is ploaed from details supplied by the 
locators. Prints of mineral and placer titles reference maps at a scale of 1 5 0  000 may be 
obtained from the Victoria and Vancouver offices. 

Appointed officials in the office of the Gold Commissioner at Victoria and the Gold 
Commissioner at Vancouver act as Sub-recorders for all Mining Divisions. 

Mineral and Placer Title Maps 

The initial program oi reJra\r ing mineral titles reference nlaps which are prcrduced 
for the public on ascalc ot I :50 OUn wa5 completed in 1077 and theentire province is no\& 
available at this scale. 

Three thousand and seven applications were received for placer leases under a new 
system, established in 1975 with the proclamation of a new Mining (PlacerJAct, of only 
accepting applications for leases in designated placer areas. 

There were 52 requests for the designation of additional areas under the Mining 
(Placer) Act. 

Mineral Claims Inspectors are based at Kamloops, Smithers, Vancouver and 
Quesnel. Their duties include checking the locations of mineral claims to correlate them 
with the plotted position of the claims, determining the validity of the staking under the 
Mineral Act and the Mining (Placer) Act and Regulations, investigations of possible 
misuse of mineral claims, and investigations of disputes. In order to fulfill the objectives 
of providing claim-holders with firm titles and maintaining accurate and up-to-date 
records, the activities of the inspectors have increased with the use of the modified grid 
system and also as a result of the increase in applications for placer leases. 

During 1980 as a result of 22 complaints under section 50 (formerly section 80) of 
the Mineral Act, 28 mineral claims were cancelled. 

The Gold Commissioner's office in Vancouver is now equipped with a microfilm 
reader which will allow the general public to view technical reports. The Xerox machine 
will print these rcports at a nominal cost. The Vancouver office should now become a 
greater source of information for the mining community. 

Coal 

The Ciul Admini\trutor i \  rcspor131blr. lo thc Ch1c.iG111d C'u~nnii~siuncr tor the cl.iil) 
n~llnlni~tratiun oithe (.'oa/,lcr. Ihis  invul!e\ rr.vlewlng applicai~~n:. for coal lizenccs and 
leases and maintenance of records of title 

The statistics related to coal licences for 1980 are shown in Table 2-3 

Table 2-3-Statistics for Coal Licences, 1980 
Number of coal licence applications 

Number of coal licences issued 

$ 5960.00 
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MINERAL ECONOMICS DIVISION 

Objectives and Organization 
The Branch provides economic, financial, and statistical analyses pertaining to 

provincial mineral sector policy, legislation, and planning, and also collects, maintains, 
and disseminates comprehensive statistical data in support of Ministry resource manage- 
ment responsibilities. These major objectives are further delineated as follows: 

(1) the provision of expertise on the economic aspects of mineral sector policy and 
planning including assistance on the formulation of incentive programs, in- 
frastructure support programs, taxation and tenure systems, appropriate evalua- 
tion frameworks, and and intergovernmental mineral policies; 

(21 the conduct of selected mineral industrv economic analvses including market- \-, ~ ---..-- ~~ - - ~  - 
ing, supply, financial, economic and fiscal evaluations of mineral projects and 
government programs, and environmental-economic and socio-economic as- 

& - 
sessments; and 

(3) the collection, maintenance, and dissemination of comprehensive British Co- 
lumbia mineral industrv statistics for use bv the Branch. the Ministrv. and other . . 
users, coveAngproducing metal, coal, ind;strial rninerafs, structural materials, 
and placer operations, and associated production, sales, and values of com- 
modities produced from these operations. 

Formerly known as the Economics and Planning Division, the Mineral Economics 
Branch is currentlv organized under the Director into three ~rouvs-an administrative , - - .  
support group, an economic and financial analysis group, and a mineral statistics group. 
The Branch will he expanded next year to include a fourth group: mineral policy analysis. 

staff 
The permanent staff of the Branch, as of December 31st 1980, was as follows: 

Senior Financial Analys 
Mineral Statistics- 

Senior Mining Statistici 

During the year the perm 
University of Victoria joined the group for several months each. With supervision from 
John Clancy, Dan Sollis worked on a study of world copper markets. Sheila Drew, with 
supervision from Philippe Monier, contributed to the ongoing refinements to 
C D A L M D ,  the Ministry's financial simulation model for coal mines. Klaus Brueckl 
participated in the development of MINSTATS, a computerized data bank for storing 
mineral statistics. 

Review $Activities 
Major activity areas for the Branch during the year included the evaluation of 

emerging coal and metal projects under the Guidelines for Coal Development and 
Procedures for Approval of Metal Mine Development pursuant to infrastructure assis- 
tance and benefit cost analysis of prospective coal and metal projects in several regions. 
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Concurrent with these evaluations, efforts were also directed toward refining and 
updating C 0 A L M 0 D  and MINSIM, the Ministry's computerized financial and eco- 
nomic evaluation systems for coal and metal mining projects respectively. 

The paper entitled 'CDALMaD, A Financial and Policy Simulation Model for 
Coal Mining Developments' by Frank Basham and Philippe Monier was published in the 
Canadian Institute of Mining and Metallurgy Bulletin. The paper was presented by the 
authors at the 1980 APL Users Meeting in Toronto. 

A major study of the molybdenum mining industry in a world context, undertaken in 
1979 by John Clancy and summer student John Tyhurst, was also completed in 1980. 
First drafts of studies in the following areas were prepared: the outlook for barite 
production in B.C., copper markets, and sand and gravel production in the lower 
mainland. 

During the spring, Frank Basham participated in the B.C. Technical Mission to 
Japan and Korea. Other members of the team were E. R. Macgregor and N. C. Carter of 
this Ministry, and G. B. McRae from the Ministry of Industry and Small Business 
Development. The team prepared two overview reports on each of Japan and Korea. 
Subsequently the Division became involved in a host of follow-up visits from Japanese 
and Korean companies interested in British Columbia as a location for further process- 
ing, or for the procurement of concentrates. 

The Copper Smelting and Refining Technologies Seminar, arranged by this Divi- 
sion, was held November 5th and 6th in Vancouver. With speakers from six major 
international companies, and a registration which included representatives of industry 
and government from all over the world, the seminar was an unqualified success. 

Staff of the Division continued to provide information on mineral policy and project 
planning to domestic and foreign groups of investors, buyers and other parties. Discus- 
sions ranged from general policy matters, to coal market potential, and mineral process- 
ing and fabricating opportunities in British Columbia. 

The mineral statistics group's activity during the year included assembly and 
dissemination, on a monthly and annual basis, the survey, collection, editing, and 
compilation of all mineral production activity and data for the province. Staff in the group 
participate regularly in joint consultative efforts with other governments to streamline the 
data collection process and improve the accuracy and validity of mineral statistical 
reports. The Div.!sion also continued with planning and programming for computeriza- 
tion of the monthly metal mine surveys, through the MINSTATS project. This work is 
expected to be completed in 1981 and will result in a much improved and more timely 
statistical reporting system. 
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MINERAL RESOURCE STATlSTICS 

INTRODUCTION 
The statistics of the mineral industry are collected, compiled, and tabulated for this 

Report by the Mineral Economics Division of the Mineral Resources Branch. 
In the interests of uniformity and to avoid duplication of effort, beginning with the 

statistics for 1925, Statistics Canada and the provincial ministries have cooperated in 
collecting and processing mineral statistics. 

Producers of metals, industrial minerals, structural materials, coal, and petroleum 
and natural gas are requested to submit returns in duplicate on forms prepared for use by 
the province and by Statistics Canada. 

As far as possible, both organizations follow the same practice in processing the 
data. The final compilation by Statistics Canada is usually published considerably later 
than the Annual Report of the Ministry of Energy, Mines and Petroleum Resources for 
British Columbia. Differences between the values of production published by the two 
organizations arise mainly because Statistics Canada uses average prices considered 
ap~licable to the total Canadian production, whereas the British Columbia mining . . 
\lariit~ci:~n u>c\ prices sonsiJcred spl)licahl< 10 British Culurnb~:~ pn~rlucrit~n. 

Pe;it, cl8\iiricJ :I\ :I r'ncl h) St:i~id!c< (';ina~Ix. I, 1101 !n:lu~l~,d it1 the l3ril14i ( ~ ~ I U I I I ~ I : I  
statistics of mineral production, being regarded as neither a fuel nor a mineral. 

The statistics of the petroleum industry are collected, compiled, and tabulated for 
this Report by the Petroleum Resources Branch. 

METHODS OF COMPUTING PRODUCTION 

The tabulated statistics are arranged so as to facilitate comparison of the production 
records for the various mining divisions, and from year to year. From time to time, 
revisions have been made to figures published in earlier reports as additional data became 
available or errors became known. 

Data are obtained from the certified returns made by the producers of metals, 
industrial minerals and structural materials, and coal, and are augmented by data 
obtained from custom smelters. For petroleum, natural gas, and liquid by-products 
production figures supplied by the Petroleum Resources Branch of the Ministry of 
Energy, Mines and Petroleum Resources are compiled from the monthly disposition 
reports and the Crown royalty statement filed with the Ministry by the producers. 

Values are in Canadian funds. Metric weights are used throughout. 

METALS 
AVERAGE PRICES 

The prices used in the valuation of current and past production of gold, silver, 
copper, lead, and zinc are shown in the table on page 71. 

F'rior to 1974 the price of gold used was the average Canadian Mint buying-price for 
fme gold. 

The price used for placer gold originally was established arbitrarily at $17 per 
ounce, when the price of fine gold was $20.67 per ounce. Between 1931 and 1962 the 
price was proportionately increased with the continuously changing price of fine gold. 
Since 1962, Canadian Mint reports giving the fine-gold content have been available for 
all but a very small part of the placer gold produced, and until 1973 the average price 
listed is derived by dividing ounces of placer gold into total amount received. Starting in 
1974 the price used for the valuation of gold, lode and placer, is the amount received by 
the producer. 

Prior to 1949 the prices used for silver, copper, lead and zinc were the average prices 
at the markets indicated in the table on page 71, converted into Canadian funds. The 
abbreviations in the table are Mont. =Montreal; N.Y. =New York; Lon. =London; 
E. St. L. =East St. Louis; and U.S. =United States. 
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Starting in 1949 the price of silver, copper, lead, and zinc were average United States 
prices converted into Canadian funds. Average monthly prices were supplied by Statis- 
tics Canada from figures published in the Metal Markets section of Metals Week. 
Specifically, for silver it was the New York price; for lead it was the New York price; for 
zinc it was the price at East St. Louis of Prime Western; for copper it was the United States 
export refinery price. Commencing in 1970 the copper price is the average of prices 
received by the various British Columbia shippers and since 1974 this applies also to 
gold, silver, lead, zinc, and cadmium. 

For antimony and bismuth the average producers' price to consumers is used. For 
nickel the price used is the Canadian price set by Inco Limited. The value per tonne of the 
iron ore used in making pig iron at Kimberley was an arbitrary figure, being the average 
of several ores of comparable grade at their points of export from British Columbia. 

GROSS AND NET CONTENT 
Thegross content of a metal in ore, concentrate, or bullion is the amount of the metal 

calculated from an assay of the material, and the gross metal contents are the sum of 
individual metal assay contents. The net contents are the gross contents less smelter and 
refinery losses. 

In past years there have been different methods used in calculating net contents, 
particularly in the case of one metal contained in the concentrate of another. The method 
established in 1963 is outlined in the following table. For example, the net content of 
silver in copper concentrates is 98 per cent of the gross content, of cadmium in zinc 
concentrates is 70 per cent of the gross content, etc. Commencing in 1974 the quantities 
represent the actual net quantities of metals paid for. 

h a d  
Conc~ntmle\ 

Rr Cent Per Cent 
Silver.. .. . .  ... 98 
Copper . . . L, i r  26 lb lion L ~ i l  10 1b.iion 85 LPIS 10 lbilon 

50 
... ... 
. ~ .  
88 . . 

VALUE OF PRODUCTION 
For indium, iron concentrate, mercury, molybdenum, rhenium, and tin the value of 

production is the amount received by the shippers. 
For gold, silver, copper, lead, zinc, antimony, bismuth, cadmium, some iron 

centrate, and nickel the value of production was calculated from the assay content of 
ore, concentrate, or bullion less appropriate smelter losses, and an average price per 

lt of weight. Since 1974 the values represent the settlement values received by the 
oducers for the respective metals. 

Prior to 1925 the value of gold and copper produced was calculated by using their 
e average prices and, in addition, for copper the smelter loss was taken into account. 

The value of other metals was calculated from the gross metal content of ores or  
ncentrates by using a metal price which was an arbitrary percentage of the average 
ice, as follows: silver, 95 per cent; lead, 90 per cent; and zinc, 85 per cent. 

It is these percentages of the average price that are listed in the table on page 71. 
For 1925 to 1973 the values had been calculated by using the true average price (see 

ge 71) and the net metal contents in accordance with the procedures adopted by 
atistics Canada and the Ministry of Energy, Mines and Petroleum Resources. 

1974 the total quantity and value of metal production include the quantities 
the mines, and the smelter and refinery production that can be attributed to the 
is not paid for. The quantity and value paid for to the mines, excluding outward 
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transportation costs, smelting and refining costs, and penalties and deductions, are 
shown separately for comparative purposes. 

INDUSTRIAL MINERALS AND STRUCTURAL MATERIALS 

The values of production of industrial m~nerals and structural mater~als are approx 
imately the amounts received at the polnt of origin. 

COAL 

The value of production of coal is calculated using a price per tonne which is the 
weighted average of the f.0.b. prices at the mine for the coal sold. 

PETROLEUM AND NATURAL GAS 

The values of production of natural gas, natural gas liquid by-products, and pe- 
troleum including condensateipentanes plus are the amounts received for the products at 
the well head. 
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MINERAL AND PETROLEUM PRODUCTS 
IN BRITISH COLUMBIA 

Antimony-Antimony metal was produced at the Trail smelter from 1939 to 1944; 
since 1944 it  has been marketed alloyed with lead. The antimony is a by-product of silver- 
lead ores. In 1907 the first recorded antimonial ore mined in British Columbia was 
shipped from the Slocan area to England. Since then other out-of-province shipments 
have originated in the Bridge River, North Lardeau, Slocan, Spillimacheen, and Stuart 
Lake areas. In Table 3-7C the antimony assigned to individual mining divisions is the 
reported content of ore exported to foreign smelters; the antimony "not assigned" is that 
recovered at the Trail smelter from various ores received there. See Tables 3-1, 3-3, and 
3-7C. 

Arsenious oxide-Arsenious oxide was recovered at foreign smelters from arsenical 
gold ores from Hedley between 1917 and 1931, and in 1942, and from the Victoria 
property on Rocher Deboule Mountain in 1928. No production has been recorded since 
1942. See Tables 3-1 and 3-7D. 

A.sbe.sros-British Columbia has produced asbestos since 1952 when the Cassiar 
mine was opened. All British Columbia production consists of chrysotile from the 
Cassiar mine near the Yukon boundary. This deposit is noted for its high percentage of 
valuable long fibre and for the low iron content of the fibre. The original claims were 
located at Cassiar in 1950, and the first fibre was shipped two years later. The fibre is 
milled from the ore at Cassiar and now most is shipped by truck to Stewart. From 1953 to 
1961 the fibre was valued at the shipping point in North Vancouver, but beginning in 1962 
it has been valued at the mine. and values f i ~ r  the preceding years have been recalculated 
on that basis. See Tables 3 1 ,  3-3, and 3-7D. 

,301-~IP-Barite production began in 1940 and has been continuous since then, 
coming froni several operations in the upper Columhia River valley. Some barite has been 
mined from lode deposits and the rest recovered from the mill-tailings ponds of the 
former Silver Giant and Mineral Kin8 silver-lead-zinc mines. S m  Table 3-7D. 

Rentoriir<~-Small amounts of bentonite were produced between 1926 and 1944 
from deposits in the coal measures near Princeton. There has been no production since 
1944. See Tables 3-1 and 3-70 ,  

Bismurh-Since 1929 the Trail smelter has produced bismuth. I1 is a by-product of 
lead refining and thus the production cannot be assigned to specific properties or mining 
divisions. See Tables 3-1, 3-3, and 3-7C. 

Brick-See Clay and shale products. 

Building-srone-Diri~ensional stone for building purposes is quarried when re- 
quired from a granite deposit on Nelson Island and an andesite deposit on Haddington 
Island. Other stone close to local markets is quarried periodically or as needed for special 
building projects. See Tables 3-1, 3-3, and 3-7E. 

Butane-Butane is recovered as a by-product at the gas-processing plant at Taylor 
and at oil refineries. See Tables 3-1, 3-3, and 3-7A. 

Cadmium-Cadmium has been recovered as a by-product at the Trail zinc refinery 
since 1928. It occurs in variable amounts in the sphalerite of most British Columbia 
silver-lead-zinc ores. In Table 3-7C the cadmium assigned to individual mining divisions 
is the reported content of custom shipments to the Trail and foreign smelters; that "not 
assigned" is the remainder of the reported estimated recovery at the Trail smelter from 
British Columbia concentrates. See Tables 3- 1, 3-3, and 3-7C. 
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Cement-Cement is manufactured from carefully proportioned mixtures of lime- 
stone, gypsum, and other mineral materials. It has been produced in British Columbia 
since 1905. Present producers are Inland Cement Industries Ltd., with a907 180-tonnes- 
per-year plant on Tilbury Island, and a 490 000-tonnes-per-year plant at Bamberton, and 
Canada Cement Lafarge Ltd., with a 476 000-tonnes-per-year plant on Lulu Island and a 
191 000-tonnes-per-year plant at Kamloops. See Tables 3-1, 3-3, and 3-7E. 

Chromite-Two shipments of chromite are on record, 608 tonnes from Cascade in 
1918 and 114 tonnes from Scottie Creek in 1929. See 'Ihbles 3-1 and 3-7C. 

Clay and shale products-These include brick, blocks, tile, pipe, pottery, light- 
weight aggregate, and pozzolan manufactured from British Columbia clays and shales. 
Common red-burning clays and shales are widespread in the province, but better grade 
clays are rare. The f is t  recorded production was of bricks at Craigflower in 1853 and 
since then plants have operated in most towns and cities for short periods. Local surface 
clay is used at Haney to make common red brick, tile, and flower pots. Shale and fireclay 
from Abbotsford Mountain are used to make firebrick, facebrick, sewer pipe, flue lining, 
and special fireclay shapes in plants at Kilgard, Abbotsford, and South Vancouver. A 
plant at Quesnel makes pozzolan from burnt shale quarried south of Quesnel. Several 
hobby and art potteries and a sanitary-ware plant are in operation, but these use mainly 
imported raw materials and their production is not included in the tables. See Tables 3-1, 
3-3, and 3-7E. 

Coal-Coal is almost as closely associated with British Columbia's early history as 
is placer gold. Coal was discovered at Suquash on Vancouver Island in 1835 and at 
Nanaimo in 1850. The yearly value of coal production passed that of placer gold in 1883 
and contributed a major part of the total mineral wealth for the next 30 years. 

First production, by mining divisions: Cariboo, 1942; Fort Steele, 1898; Kam- 
loops, 1893; Liard, 1923; Nanaimo, 1836; Nicola, 1907; Omineca, 1918; Osoyoos, 
1926; Similkameen, 1909; and Skeena, 1912. 

The Nanaimo and Comox fields produced virtually all of the coal until production 
started from the Crowsnest field in 1898. The Crowsnest field contains coking coal and 
prospered in the early years of smelting and railroad building. Mining started in the 
Nicola-Princeton Coalfield in 1907, at Telkwa in 1918, and on the Peace River in 1923. 
The Nanaimo field was exhausted in 1953 when the last large mines closed, and only 
small operations on remnants were left. The colliery at Merritt closed in 1945 and at 
Coalmont in 1940. The closing of the large mine at Tsable River in 1966, and the last 
small one, near Wellington in 1968, marked the end of continuous production from the 
important Vancouver Island deposits. Recent exploration indicates the possibility of 
renewed coal mining on the island. 

Undeveloped fields include basins in the foothills of the Rocky Mountains south of 
the Peace River, the Groundhog basin in north-central British Columbia, the Hat Creek 
basin west of Ashcroft, and Sage Creek basin southeast of Fernie. 

The enormous requirements for coking coal in Japan created intense exploration in 
various areas of British Columbia since 1968. The sirninr of large contracts with the - - 
Japanese resulted in prtpararlons for produrt~on at sc\crr\l deposits in the Easl Koolenayc. 
First shipmenth to Japan \ia hpecial port t;silit~cs at North Vancouver and Roberts Rank 
began in 1970. 

All the coal produced, including that used in making coke, is shown as primary 
mine production. Quantity from 1836 to 1909 is gross mine output and includes material 
lost in picking and washing. From 1910 the quantity is the amount sold and used, which 
includes sales to retail and wholesale dealers, industrial users, and company employees; 
coal used under company boilers, including steam locomotives; and coal used in making 
coke. See Tables 3-1, 3-3, 3-7A. 3-8A, and 3-8B. 
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Cobalt-In 1928 a recovery of 1,730 pounds of cobalt was made from a shipment of 
arsenical gold ore from the Victoria mine on Rocher D6boul& Mountain. From 1971 to 
1973, cobalt was shipped from the Pride of Emory mine at Hope. See Tables 3-1 and 
3-7C. 

Coke-Coke is made from special types of coal. It has been produced in British 
Columbia since 1895. Being a manufactured product, its value does not contribute to the 
total mineral production as shown in Table 3-1. Up to 1966, coke statistics had been 
included in the Annual Report at Table 3-9, but this table has been discontinued. The coal 
used in making coke is still recorded in Table 3-88, 

Condensate-(a) Field-Field condensate is the liquid hydrocarbons separated and 
recovered from natural gas in the field before gas processing. (b) Plant-Plant con- 
densate is the hydrocarbon liquid extracted from natural gas at gas-processing plants. See 
Tables 3-1, 3-3, and 3-7A. 

Copper-From 1935 to 1978 no copper smelter operated in British Columbia and 
most of the copper concentrates were shipped to Japanese, eastern Canadian, and 
American smelters. In 1978, Afton Mines Ltd started producing blister copper from its 
own concentrates. Most of the smelting in British Columbia in early years was done on 
ore shipped directly from the mines without concentration, but modem practice is to 
concentrate the ore first. Small amounts of gold and silver are commonlv uresent and add - . A 
value to the ore. 

Ore was smelted in British Columbia first in 1896at Nelson (from Silver King mine) 
and at Trail (from Rossland mines), and four and five years later at Grand Forks (from 
Phoenix mine) and Greenwood (from Mother Lode mine). Later. small smelters were 
built in the ~ i u n d a r ~  district and on Vancouver and ~ e x a d a  Islands, and in 1914 the 
Anyox smelter was blown in. Coppersmelting ceased in the Boundary district in 1919, at 
Trail in 1929, and at Anyox in 1935. British Columbia copper concentrates were then 
smelted mainly at Tacoma, and since 1961 have gone chiefly to Japan. 

Most of the production has come from southern British Columbia-from Britannia, 
Copper Mountain, Greenwood, Highland Valley, Merritt, Nelson, Rossland, Texada 
Island, and Vancouver Island, although a sizable amount came from Anyox and some 
from Tulsequah.-During the 1960's. exploration for copper became intense, interest 
being especially directed toward finding very large, low-grade deposits suitable for open- 
pit mining. The activity has resulted in the establishment of operating mines at Merritt 
(Craigmont) in 1961, in Highland Valley (Bethlehem) in 1962, on Babine Lake 
(Granisle) in 1966, near Peachland (Brenda) in 1970, Stewart (Granduc)-closed 
mid-1978 but reopened in late 1980, near Port Hardy (Island Copper) in 1971, near 
Babine Lake (Bell), McLeese Lake (Gibraltar). Highland Valley (Lornex), Princeton 
(Ingerbelle) in 1972, and near Kamloops (Afton) in 1977. See Table 3-12 for a complete 
list of copper producers. 

Some of these mines produce molybdenum as a by-product, for example, Beth- 
lehem, Brenda, Lomex, Gibraltar, and Island Copper. Copper is also produced as a by- 
product of iron mining at Tasu Sound, Queen Charlotte Islands (Wesfrob), and with ores 
containing zinc, gold, silver, lead, and cadmium at Buttle Lake (Lynx and Myra, Westem 
Mines). 

Copper has been the most valuable single commodity of the industry since 1966 
except in 1977 and 1979 when it was surpassedmarginally by natural gas. See Tables 3-1, 
3-3, 3-6, and 3-7B. 

Crude oil-Production of crude oil in British Columbia began in 1955 from the Fort 
St. John field, but was not significant until late in 1961, when the oil pipeline was built to 
connect the oil-gathering terminal at Taylor to the Trans Mountain Oil Pipe Line 
Company pipeline near Kamloops. 
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In Tables 3-1, 3-3, and 3-7A, quantities given prior to 1962 under "petroleum, 
cmde" are total sales, but since 1962 the field and plant condensates are listed separately. 
Table 3-14 incorporates all revisions since the commencement of production. 

Diatomite-Relatively large deposits of diatomite are found near the Fraser River in 
the Quesnel area, and small deposits are widespread throughout the province. Small 
amounts of diatomite have been shipped from Quesnel periodically since 1928. A plant to 
process the material is located in Quesnel. See Table 3-7D. 

Fluorite @uorspar)-Between 1918 and 1929, fluorite was mined at the Rock 
Candy mine north of Grand Forks for use in the Ti-ail lead refinery. From 1958 to 1968, 
small quantities were produced as a by-product at the Oliver silica quarry. See Table 
3-7D. 

Flw-Silica and limestone are added to smelter furnaces as flux to combine with 
impurities in the ore and from a slag which separates from the valuable metal. In the past, 
silica was shipped from Grand Forks, Oliver, and the Sheep Creek area. Today, silica 
from near Kamloops and limestone, chiefly from Texada Island, are produced for flux. 
Quantities have been recorded since 191 1. See Tables 3-1. 3-3, and 3-7D. 

Gold, lode-Gold has played an important part in mining in the province. The first 
discovery of lode gold was on Morseby Island in 1852, when some gold was recovered 
from a small quartz vein. The first stamp mill was built in the Cariboo in 1876, and it 
seems certain that some arrastras (primitive grinding mills) were built even earlier. These 
and other early attempts were short-lived, and the successful milling of gold ores began 
about 1890 in the southem part of the province. By 1900 the value of gold production was 
second only to that of coal. At the start of World War 11, gold mining attained a peak 
yearly value of more than $22 million, but since the war it has dwindled until develop- 
ments in the 1970s. 

In the early years, lode gold came nlostly from the camps of Rossland, Nelson, 
McKinney, Fairview, Hedley, and also from the copper and other ores of the Boundary 
district. A somewhat later major producer was the Premier mine at Stewart. In the 1930's 
the price of gold increased and the value of production soared, new discoveries were 
made and old mines were revived. The principal gold camps, in order of output of gold, 
have been Bridge River, Rossland, Portland Canal, Hedley, Wells, and Sheep Creek. In 
1971 the Bralorne mine at Bridge River closed. 

With the closing of the Bralorne mine, most of the lode gold is produced as a by- 
product of copper, copper-zinc-silver, and other base metal mining. Because of the 
volume of this production the amount of gold produced is still at a fairly high level, and 
with the significant rise in the price of gold in the 1970's the value of production has 
exceeded the peaks reached during the era of gold mines in the 1930's. See Tables 3- I ,  
3-3, 3-6, and 3-7B. See Table 3-12 for a complete list of current producers. 

Gold, placer-The early explorations and settlement of the province followed 
rapidly on the discovery of gold-bearing placer creeks throughout the country. The first 
placer-miners came in 1858 to mine the lower Fraser River bars upstream from Yale. 

The year of greatest placer-gold production was 1863, shortly after the discovery of 
the placer in the Cariboo. Another peak year in 1875 marked the discovery of placer on 
creeks in the Cassiar. A minor peak year was occasioned by the discovery of placer gold 
in the Granite Creek in the Tulameen in 1885. A high level of production ensued after 
1899, when the Atlin placers reached their peak output. Other important placer-gold 
camps were cstablishd at <;oldstrcam. ~ort-Steele, ~ u r . k  Creek. (jminec3'~iver,-and 
Quebnel River. The last important strike was n~ade on Cedar Creek in 1921. and cuarse 
gold was found on Squaw Creek in I927 and on Wheaton Creek in 1932. 
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Mining in the old placer camps revived during the 1930s under the stimulus of an 
increase in the price of fine gold from $20.67 per ounce to $35 per ounce in United States 
funds. Since World War 11, placer mining declined under conditions of steadily rising 
costs and a fixed price for gold but is showing signs of revival in response to a freely 
floating gold price since 1972. Since 1858, more than 163 674 000 grams valued $107.3 
million has been recovered. 

A substantial part of the production, including much of the gold recovered from the 
Fraser River upstream from Yale (in the present New Westminster, Kamloops, and 
Lillooet Mining Divisions) and much of the early Cariboo production, was mined before 
the original organization of the Department of Mines in 1874. Consequently, the amounts 
recorded are based on early estimates and cannot be accurately assigned to individual 
mining divisions. 

The first year of production for major placer-producing mining divisions was: Atlin, 
1898; Cariboo, 1859; Liard, 1873; Lillooet, 1858; Omineca, 1869. 

In 1965, changes were made in the allocation of ~ I a c e r  gold in New Westminster and 

3-3, 3-6, and 3-7A. 

Grunules-Rock chips used for bird grits, exposed aggregate, roofing, stucco, 
dash, terrazzo, etc., have been produced in constantly increasing quantities since 1930. 
Plants operate in Bumaby and near Grand Forks, Sirdar, Vananda, and Armstrong. See 
Tables 3-1. 3-3, and 3-7D. 

Gj'psurn and gypsite-Production of gypsum and gypsite has been recorded since 
19 1 1 .  Between 1925 and 1956, more than 907 000 tonnes were shipped from Falkland 
and some was quarried near Cranbrook and Windermere. Since 1956, nearly all produc- 
tion has come from Windermere. See Tables 3-1, 3-3, and 3-7D. 

Hydromugncsire-Small shipments of hydro~nagnesite were made from Atlin be- 
tween 1904 and 191 6 and from Clinton in 1921. See Tables 3- 1 and 3-7D. 

Indium-Production of indium as a by-product of zinc refining at the Trail smelter 
began in 1942. Production figures have not been disclosed since 1958. 

lron-Iron ore was produced in small quantities as early as 1885, commonly under 
special circumstances or as test shipment. Steady production started in 1951 with 
shipments of magnetite concentrates to Japan from Vancouver and Texada Islands. 

Most of the known iron-ore deposits are magnetite, and occur in thecoastal area. On 
the average they are low in grade and need to be concentrated. Producing mines have 
operated on Texada Island, at Benson Lake and Zeballos on Vancouver Island, and at 
Tasu and Jedway on Morseby Island. At Texada Island copper was a by-product of iron 
mining, and in the Coast Copper mine at Benson Lake iron was a by-product of copper 
mining. The latest operation, and to date the largest, is that of Wesfroh Mines Limited at 
T ~ s u ,  begun at the end of 1967; copper is produced as a by-product. 

From January 1961 to August 1972, calcined iron sulphide from the tailings of the 
Sullivan mine was used for making pig iron at Kimberley. This was the first manufacture 
of pig iron in British Columbia. The iron occurs as pyrrhotite and pyrite in the lead-zinc 
ore of the Sullivan mine. In the process of milling, the lead and zinc minerals are 
separated for shipment to the Trail smelter, and the iron sulphides are separated from the 
waste rock. Over the years a stockpile has been built containing a reserve of about 18 
million tonnes of iron ore. 

The sulphur was removed in making pig iron and was converted to sulphuric acid, 
which was used in making fertilizer. A plant built at Kimberley converted the pig iron to 
steel, and a fabricating plant was acquired in Vancouver. The iron smelter at Kimberley 
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closed in August 1972. The entire production, credited to the Fort Steele Mining 
Division in Table 3-7C, is of calcine. See Tables 3-1, 3-3, 3-6, and 3-7C. 

Iron oxide-Iron oxide, ochre, and bog iron were mined as early as 1918 from 
several occurrences, but mainly from limonite deposits north of Squamish. None has 
been produced since 1950. See Tables 3-1 and 3-7D. 

Jade (nephrite)-Production of jade (nephrite) has been recorded only since 1959 
despite there being several years of significant production prior to that date. The jade is 
recovered from bedrock occurrences on Mount Ogden and near Dease Lake and as 
alluvial boulders from the Fraser River; the Bridge River and its tributaries, Marshall, 
Hell, and Cadwallader Creeks; O'Ne-ell, Ogden, Kwanika, and Wheaton Creeks. See 
Tables 3-1, 3-3, and 3-7D. 

Lead-Lead was the most valuable single commodity for many years, but it was 
surpassed in value of annual production by zinc in 1950, by copper in 1966, by 
molybdenun~ in 1969, and in total production by zinc in 1966. Lead and zinc usually 
occur together in nature although not necessarily in equal amounts in a single deposit. 
Zinc is the more abundant metal, but lead ore usually is more valuable than zinc ore 
because it contains more silver as a by-product. For a long time British Columbia 
produced almost all of Canada's lead, but now produces about 28 per cent of the total. All 
of the concentrated ore was smelted and the metal refined at Trail in 1980. 

Almost all of British Columbia's lead comes from the southeastern part of the 
province. The Sullivan mine at Kimberley is now producing about 90.5 per cent of the 
province's lead and has produced about 85.9 per cent of the grand total. This is one of the 
largest mines in the world and supports the great metallurgical works at Trail. Other 
mines are at Pend-d'oreille River, North Kootenay Lake, Slocan. southwestern British 
Columbia, and Vancouver Island. In northwestern British Columbia less important parts 
of the total output have come fro111 Tulsequah, the Premier mine, and several small mines 
in the general region of Hazelton. See Table 3-12 for the current lead producers. 

A small amount of high-grade lead ore is shipped directly to the smelter, but most of 
the ore is concentrated by flotation and the zinc content is separated from the lead. All 
output from the Sullivan goes to the Trail smelter Lead was first produced in 1887, and 
the total production amounts to approximately 8.0 million tonnes. 
i In 1958, revisions were made in some yearly totals for lead to adjust them for 
recovery of lead from slag treated at the Trail smelter See Tahles 3-1, 3-3,3-6, and 3-78 

Limestone-Besides being used for flux and granules (where it is recorded sepa- 
rately), limestone is used in agriculture, cement manufacture, the pulp and paper 
industry, and for making lime. It has been produced since 1886. Quarries now operate at 
Cobble Hill, near Prince George, at Kamloops, and on the north end of Texada Island. 
See Tables 3-1, 3-3, and 3-7E. 

Magnesium-In 1941 and 1942; Cominco Ltd. produced magnesium from magne- 
site mined from a large deposit at Marysville. See Tables 3-1 and 3-7C. 

Magnesium sulphate-Magnesium sulphate was recovered in minor amounts at 
various times between 1915 and 1942 from small alkali lakes near Basque, Clinton, and 
Osoyoos. See Tables 3-1 and 3-7D. 

Manganese-From 1918 to 1920. manganese ore was shipped from a bog deposit 
near Kaslo and from Hill 60 near Cowichan Lake, and in 1956 a test shipment was made 
from Olalla. See Tables 3-1 and 3-7C. 

Mercuv-Mercury was first produced near Savona in 1895. Since then small 
amounts have been recovered from the same area and from the Bridge River district. The 
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main production to date was between 1940 and 1944 from the Pinchi Lake and Takla 
mines near Fort St. James. I n  1968 the Pinchi Lake mine reopened and continued in 
operation until 1975 when it closed because of market situations. See Tables 3-1 and 
3-7C. 

Mica-No sheet mica has been produced commercially in British Columbia. 
Between 1932 and 1961, small amounts of mica schist for grinding were mined near 
Albreda, Armstrong, Oliver, Prince Rupert, and Sicamous. See Tables 3-1 and 3-7D. 

Molybdenum-Molybdenum ore in small amounts was produced from high-grade 
deposits between 1914 and 1918. Recently, mining of large low-grade molybdenum and 
copper-molybdenum deposits has increased production to the point that molybdenum 
now ranks second in importance in annual value of metals produced in British Columbia. 
The upswing began when the Bethlehem mine recovered by-product molybdenum from 
1964 to 1966, commencing again in 1978. In 1965 the Endako and Boss Mountain 
mines, followed by the Coxey in 1966, andBritish Columbia Molybdenum mine in 1967, 
all began operations as straight molybdenum producers. The Boss Mountain mine closed 
in 197 I and reopened late in 1973. The Coxey and British Columbia Molybdenum mines 
closed in 1971 and 1972 respectively. In 1970 the Brenda mine, a combined copper- 
molybdenum producer, started operating, and Island Copper in 1971, and Lornex in 
1972, while Gibraltar ceased molybdenum production in 1975 but recommenced in 
1977. SPL' Tables 3-1, 3-3, 3-6, and 3-7C. 

Narro-alunite-ln 1912 and 1913, 363 tonnes of natro-alunite was mined from a 
small low-grade deposit at Kyuquot Sound. There has been no subsequent production. 
See Tables 3 1  and 3-7D. 

Natural gas-Commercial production of natural gas began in I954 to supply the 
community of Fort St. John. In 1957 the gas plant at Taylor and the pipeline to serve 
British Columbia and the northwestern United States was completed. 

The production shown in Tables 31.3-3,3-7A, and 3-14, is the total amount sold of 
residential gas from processing plants plus dry and associated gas from the gas-gathering 
system; that is, the quantity delivered to the main transmission-line. The quantity is net 
after deducting gas used on leases, metering difference, and gas used or lost in the 
cleaning plant. The quantity is reported as millions of cubic metres at standard condition 
f99.2 kPa (kilopascals) pressure, 15°C temperature, up to and including the year 1960, 
and thereafter 10 I .3  kPa pressure, 15°C temperature]. 

Full details of gross well output, other production, delivery, and sales are given in 
the tables printed in the Annual Summary of Operations, Petroleum Resources Branch. 

Nickel-One mine, the Pride of Emory near Hope, shipped nickel ore in 1936 and 
1937 and began continuous production in 1958. From 1960 to 1974, bulk copper and 
nickel concentrates have been shipped to Japan and Alberta respectively for smelting. 
The mine closed in August 1974. See Tables 3-1, 3-3, and 3-7C. 

Niobium-Niobium was produced from placer deposits on Vowell and Malloy 
Creeks in the Bugaboo area in 1956. A test shipment of 8 187 tonnes of gravel was 
shipped by St. Eugene Mining Corporation Limited to Quebec Metallurgical Industries. 
The placer contained a variety of minerals, including pyrochlore and uraninite. Recovery 
from the test shipment was as follows: 104.39 kilograms of niobium and 146.29 
kilograms of uranium and thorium. 

Palladium-Falladium was recovered in 1928, 1929, and 1930 as a by-product of 
theTrail refinery ~ I I J  i s  prcsulncd to h;ivr. urlg~ni~ted in ioppr.r~,onsr.ntrat~r sIuppcd to the 
\lnclter fro111 the Copper Muul~tnin !nine. SCV, Tdhles 7 - 1  ;ind 3-7C. 
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Perlite-In 1953 a test shipment of 1 009 tonnes was made from a quarry on 
Fran~ois  Lake. There has been no further production. See Tables 3-1 and 3-7D. 

Petroleum, crude-See Crude oil 

PhosphateRock-Between 1927 and 1933, Cominco Ltd. produced 3 485 tonnes 
of phosphate rock for test purposes, but the grade proved to be too low for commercial 
use. More test shipments were made in 1964, but there has been no commercial 
production. See Tables 3-1 and 3-7D. 

Platinum-Platinum has been produced intermittently from placer streams in small 
amounts since 1887, mostly from the Tulameen and Simiikameen Rivers. Placer plati- 
num also has been recovered from Pine, Thibert, McConnelt, Rainbow, Tranquille, 
Rock, and Government Creeks; from Quesnel, Fraser, Cottonwood, Peace, and Co- 
quihalla Rivers; and from beach placers on Graham Island. Some platinum recovered 
between 1928 and 1930 as a by-product at the Trail refinery is presumed to have 
originated in copper concentrates shipped to the smelter from the Copper Mountain mine 
See Tahles 3-1, 3-3, and 3-7C. Small amounts were contained in the placer gold in 1979. 

Propane-Propane is recovered from gas-processing plants at Taylor and Boundary 
Lake, and at oil refineries. See Tables 3-1, 3-3, and 3-7A. 

Rhenium-Rhenium occurs in significant quantities only with molybdenite associ- 
ated with prophyry copper deposits. It was first produced in 1972 by the Island Copper 
mine and is extracted as rhenium oxide from fumes produced during roasting of the 
molybdenite concentrate. 

Rock-Production of mbble, riprap, and crushed rock has been recorded since 
1909. See Tables 3-1, 3-3, and 3-7E. 

Sand und gravel-Sand and gravel is used as aggregate in concrete work. The 
output varies from year to year according to the level of activity in the construction 
industry. See Tables 3.1, 3-3, and 3-7E. 

Selenium-The only recorded production of selenium, 332 kilograms, was in I93 1 
from the refining of blister copper from the Anyox smelter. See Tables 3- 1 and 3-7C 

Silver-Silver is recovered from silver ores or as a by-product of other ores. Most of 
it is refined in Trail, and some is exported in concentrated ores of copper, lead, and zinc to 
American and Japanese smelters. Silver bullion was produced by the Torbit mine from 
1949 to 1959. 

Some silver is associated with galena, while other is recovered from gold and copper 
ores, and although the silver in such ores is usually no more than a fraction of an ounce per 
tonne, even that amount is important in a large tonnage operation. 

Production of silver began in 1887 from silver-copper and silver-lead ores in the 
Kootenays and has continued in this area to the present. Now, most of the silver is a by- 
product of lead-zinc ores and nearly all is refined at Trail, although some is exported with 
concentrates to American and Japanese smelters. Today the greatest single source of 
silver is the Sullivan mine, which has been in production since 1900. By 1980 the 
Sullivan mine has accounted for 46 per cent of the total silver production of the province. 
A significant total amount is contributed by the Lynx, Lomen, Island Copper, Afton, 
Silmonac, and Granisle mines. Table 3-12 details the current silver production. The only 
steady producer that is strictly a silver mine is the Highland Bell mine at Beaverdell, in 
operation since 1922. A former important mine, the Premier near Stewart, produced 
more than 1.3 million kilograms of silver between 1918 and 1968. See Tables 3-1, 3-3, 
3-6, and 3-7B. 
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In 1980, silver totals include 79 344 grams, valued at $41,920, recovered and paid 
for in the placer gold. 

Sodium carbonate-Sodium carbonate was recovered between 1921 and 1949 from 
alkali lakes in the Clinton area and around Kamloops. There has been no further 
production. See Tables 3-1 and 3-7D. 

Stone (see Building-stone)-Cut stone for building purposes is prepared from rock 
produced at quarries in various pans of the province when required. Two of the most 
productive quarries have operated on Haddington and Nelson Islands. See Tables 3-1, 
3-3, and 3-7E. 

Structural marerials-In Table 3-7E the value of $5 972 171 for unclassified 
materials is the total for structural materials in the period 1886-1919 that cannot be 
allotted to particular classes of structural materials or assigned to mining divisions, and 
includes $726 323 shown against 1896 in Table 3-2 that includes unclassified smctural 
materials in that and previous years not assignable to particular years. The figure 
$3 180 828 in Table 3-7E under "Other Clay Products" is the value in the period 
1886-1910 that cannot be allotted to particular clay products or assigned to mining 
divisions. Sre Tables 3.1, 3-2, 3-3, 3-7A, and 3-7E. 

Sulphur-The production of sulphur has been recorded since 1916. From 1916 to 
1927 the amounts include the sulphur content of pyrite shipped. From 1928 the amounts 
include the estimated sulphur content of pyrite shipped, plus the sulphur contained in 
sulphuric acid made from waste smelter gases. The sulphur content of pyrrhotite roasted 
at the Kimberley fertilizer plant is included since 1953. Elemental sulphur has been 
recovered from the Westcoast Transmission Co. Ltd. plant at Taylor since 1958 and the 
Fort Nelson plant of Petrosul International Ltd. since 1978. See Tables 3-1, 3-3, and 
3-7D. 

Talc-Between 1916 and 1936, talc was quarried at Leech River and at Anderson 
Lake to make dust for asphalt roofing. There has been no production since 1936. See 
Tables 3-1 and 3-7D. 

Thorium-Sue Niobium 

Tin-Tin, as cassiterite. is a by-product of the Sullivan mine, where it has been 
produced since 1941. Tin is also produced in a lead-tln alloy ar the Trail smelter. See 
Tables 3-1, 3-3, and 3-7C. 

Tungsren-Tungsten, very largely as scheelite concentrates, was produced from 
1937 to 1958, first from the Columbia Tungstens (Hardscrabble) mine in the Cariboo in 
1937 and during World War I1 from the Red Rose mine near Hazelton and the Emerald 
mine near Salmo. The Red Rose closed in 1954 and the Emerald in 1958. Small amounts 
of scheelite have been produced from the Bridge River, Revelstoke, andother areas where 
demand was high. In 1970, production began from the Invincible mine near Salmo, 
which closed in 1973. 

A very small amount of wolframite came from Boulder Creek near Atlin. See Tables 
3-1, 3-3, and 3-7C. 

Uranium-See Niobium. 

Volcanic ash-The only recorded production of volcanic ash is 27 tonnes from the 
Cariboo Mining Division in 1954. See Table 3-7D. 

Zinc-Zinc was first produced in 1905. For many years lead was the most valuable 
single metal, but in 1950 the annual value of production bf zinc surpassed that of lead and 
in 1966 the total value of copper production exceeded that of zinc. In 1977 the production 
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of zinc was exceeded by that of copper, molybdenum, asbestos, coal, crude oil, and 
natural gas. Zinc is invariably associated with lead, and most ores are mined for their 
combined values in zinc, lead, and silver, and rarely for their zinc content alone. Some 
zinc ores contain a valuable amount of gold, and zinc is associated with copper at Lynx 
mine. Modem practice is to concentrate and separate the zinc mineral (sphalerite) from 
the lead mineral (galena). Most of the zinc concentrates go to the zinc-recovery plant at 
Trail, are roasted, and are converted electronically to refined metal. Usually some 
concentrates are shipped to American or Japanese smelters. 

About 84 per cent of the zinc that has been mined in British Columbia has originated 
in southeastern British Columbia, at the Sullivan mine, and at mines near Ainsworth, 
Invermere, Moyie Lake, Riondel, Salmo, Slocan, and Spillimacheen. Other production 
has come from mines at Portland Canal and Tulsequah and is coming from Buttle Lake 
and Callaghan Creek. The greatest zinc mine is the Sullivan, which contributed about 72 
per cent of the total zinc production of the province. See Table 3-12 for details of current 
zinc producers. 

Records for the period 1905 to 1908 show shipments totalling 17 096 tonnes of zinc 
ore and zinc concentrates of unstated zinc content. In 1918, revisions were made to some 
yearly totals for zinc to adjust them for recovery of zinc from slag treated at the Trail 
smelter. See Tables 3-1, 3-3, 3-6, and 3-7B. 





Figure ?-?-Pn,docti~n ijn:~ntirics of prld. siivcl: coppcl: luad. zinc. and niolyhdcnum. 1893-1980 
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Table 3-]-Mineral Production: Total to Date, Past Year, and Latest Year 

Ma,<,l,, 
Antimony . . . . . . . . . . . . . . . . . . . . .  kg 27 395 414 
Bismuth. . . . . . . . . . . . . . .  kg 3 318 561 
Cadrniuni. . . . . . . . . . . . . . . .  k g  20 814 MI 
Chrornite . . . . . . . . . . . . . . . . . . . . .  f 722 
Cobalt . . . . . . . . . . . . .  kg 114 484 
Copper . . . . . . . . . . . . . .  k g  4 484 286 254 
Cnlrl- 

*ducts8 

.... 
placer . . . . . . .  163 674 913 
lode  fine. . . . . . . . . . . .  : 1 SX4 732 869 1 

l r ~ n  roncenfrnter. . i 34 425 083 
Lead. . . . . . . . .  k c  7 997 094 241 

JX bbl 148 1 . ............ 
13 267 292 367 / . / I 35[ 

Total Q u r n  
f i ly to Date1 

is iij iii I 
I I I I 

' see nacs on individual products listed alphabetically on pager 59 to 68. 
Sea page I I for conversion table to old system. 

Total Value 
to Dare 

Quantity. 
1979 

Value, 
1979 

Quantity. 
1980 

Value, 
1980 
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Table 3-2-Total Value of Mineral Production, 1836-1980-Continued 
I I I I 

Year Meals Industtial 
Minerals 

StrucNral 
Materials Coal 

ktmleum 
and 

Natural Gar 
Total 



Metals 
Antimony ......................... kg 
Bismuth ........................... kg 
Cadmium .................. . k g  
Cobalt .............................. kg 
Copper ............................. kg 
Gold-olaeer .................... e 

Table 3-3-Mineral Production for the I0 Years. 1971-1980 

Id$ .  fmc ................... 
Iron con~enmtes 
Lead ............................. 
Molybdenum .................... 
Nickel .............. .. .......... 

1971 

Silver ................................. 
Ti" .................... ..-.... ... 
lbngsten (WOJ ................. 
Zinc .............. : ................ 
Others 

............... 

1972 
Description 

1973 

lndusfriol Minerols 
Asbestos ............................ t 
Diatomite ................... ... . .f 
Pluxes(quarQ. limestone) t 
Granules (quartz. limestone. 

granite) ................ ........ I 
Gypsum and gypsite ............ r 
lad 
Sul 
Others ....................................................... 

Subtotals ............. .. 
Slructurol Maarialr 

Cement ............................... t 
Clay products ............................................ 
Lims and limestone .............. t 
Rubble . riprap. and clurhed 

mck ............................. t 
Sand and gravel ................. t 
Building-smne ..................... t 

Subtotals 

....... " " -"" 
Cludcoil ......................... m3 3 999 185 66 471 856 3 788 849 63 I66 717 3 368 W2 68 306 032 3 012 501 103 335 328 2 269 898 94 229 725 
Pleld condensate ............... m' 1 173311 2877811 1 6 6 1 9  277 -1 20 1 1 4 1  407 8 0 7  16561 1 5680751 6 09. 668 092 
Plant condensate ............... m' 177 137 293 287 161 854 327 820 180 088 222 463 178 534 924 549 185 272 6 525 837 

1974 

Quantity 

79 032 
1406  

24 258 

26 524 
312 791 
76 094 

261 691 

..................... 

coo1 
Sold and used ...................... t 

Total solid minerals 

1975 

Quantity Value 

822 329 

1 650 658 

3 327 758 
26 598 612 

2 057 
................................... 

17 800 406 
37 830 
98 426 

519 192 
930 348 
196 332 

2 147 778 
179 455 

21 909 767 

4 141 496 

Natural gas delivered to 
pipeline ................... I05m3 

Butane ............................ m" 
Ropane ........................... m' 

Value 

21 629 385 
5 981 785 
3 037 222 

3 670 583 
25 612 396 

8 962 
59 940 333 

Total petroleum and 
natural gas 

 rand totals ......... 

95 986 
1 338 

28 667 

33 709 
352 272 
I10 551 
270 074 

. . . . . . . . . . . . . . .  

.................... 

................. ....................... 1 428 71 1 987 1 . . . . . . . . . . . . . . . . .  1 530 572 798 1 . . . . . . . . . . . .  1 985 284 196 1 ............... / I 030 957 701 1 I 1 043 357 701 
45 801 936 

7 685 055 
50 590 
74 547 

Quantity 

. . . . . . . . . . . . . . . . .  66 745 698 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 870 241 
52 073 
59 246 

757 924 
1 087 196 

235 218 
2 306 933 

395 289 
25 764 120 

5 466 846 

31 946 372 
I01 822 
150 040 

Value 

862 521 
. . . . . . . . . . . . . .  

1 954 008 

2 579 122 
30 81 1 402 

729 
. . . . . . . . . . . .  

~ 99 251 158 

98 852 
513 

41 937 

31 135 
331 347 
69 967 

286 701 
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  

66 030 210 

9 939 498 
54 200 
76 323 

Quantity 

24 935 624 
5 590 290 
3 633 870 

4 160 009 
35 379 590 

21 448 
73 720 831 

. . . . . . . . . . . . . .  

21 102 892 
9 526 

I N  371 

857 643 
1 114 009 

306 808 
4 187 387 

285 028 
27 969 664 

6 924 733 

41 616 824 
106 533 
is0015 

Value 

890 372 
.................. 

2 097 909 

2 691 473 
31 440 908 

452 
............... 

105 644 978 

83 403 
1593 

34451 

31 546 
400 338 

3 510 
206 646 

.................. 

.................. 

87 976 105 

10 789 269 
109 057 
99 188 

Quantity 

25 828 823 
6 615 128 
4 297 547 

5 715 219 
35 61 1 346 

20 330 
78 088 393 

. . . . . . . . . .  

Value 

27 398 900 
32 600 

206 049 

1025 615 
1412 157 

18613 
3 068 507 

513 773 
33 676 214 

7 757 440 

54 762 I05 
212640 
193 398 

915 293 
................. 

1 976 415 

4 103 452 
28 945 523 

53 
.................. 

124 104 445 

76 771 
5 847 

35 914 

33 316 
474 387 
110437 
246 079 

.................. 

.................. 

31 681 722 
6 593 189 
4 349 8W 

8 723 448 
39 575 457 

4395  
W 928 011 

154 593 643 

9 016 996 
105426 
89 373 

37 849 743 
229 483 
174 824 

1 144 968 
1 751 799 

414 123 
5 738 134 
1 364 528 

48 667 602 

.............. 

8 924 816 

128 018 726 
232 085 
1% 742 

317 111 744 

233 275 505 

9 236 489 
106 427 
81 975 

214 733 528 
2 577 205 
1985 087 

~p 

.................. 320 719 474 



Table 3-3-Mineral Production for the 10 Years, 1971-1980-Continued 

industrial Minerals 

Tolal solid minerals. 

Permlewn ondnarurnl Gar 

Grand totals ............ I . . .  ............. . I 1 520 263 436 1 . . . ... . . . . . I 1 788 159 537 j .. . . . . / 1 972 181 456 1 .................. 2 848 074 I51 ............ . . 3 009 810 075 
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Table 3-4-Comparison of Total qua lit^ and Value of Production, 
and Quantity and Value of Production Paid for to Mines 

~ - 

Metals 

1980 
Total Prnducrion 

N m :  Far metals, lhe total quantity and value of production include the quantities paid lorothe m~nes, and thesmelter and *fining 
pmduction lhat can be atuibuted to l h e  mines but i s  not paid for The quantity and vaiue paid for to the mines, excluding outwad 
transpanation costs, smelting and refining costs. penalties and deductions, are shown separately for comparative purposes. 

I980 
Production Rld for to Mines 

Units 

Table 3-5-Exploration and Development Expenditures, 1974-1980 

Physical 
work 

and Sulveyr 

Quantity 

Adminisrra- 
ti"". 

Overhead. 
Land costa, 

Erc 

Value Quantity 

8 .  Lrpiornrion on DecIand or Opcrvrlng Miner 
Mew mines- 

1974 

C"n~I",ction, 
Machinery and 

Equipment. 
Other Capital 

Costs 

Value 

2 652 243 
1975 2 792 378 
1976 8 359 413 
1977 2 988 366 
1978 6 562 912 
1979 6 946 143 
1980 26 712 536 
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Table 3-5-Exploration and Development Expenditures, 1974-1980-Continued 

8 .  Explor'lii"" on Declumd or opera,!"* Mm.r--Eon,i"ucd 

C. Dcvciopmmr on Derlnrrd Miner 

D .  Deirloprneiir on Uprrurmg Mirier 
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Table 3-6-Production of Gold, Silver, Copper, Lead, Zinc, ~ o l ~ b d ~ ~ ~ ~ ,  and 
Iron Concentrates, 1858-1980 

I i 

Year 

I I I I I 

Gold (Placer) Gold (Fincl 

Quantity 

Silver Copper 

Value Quantity Value ~~~~~i~~ Value Quantiry Value 
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Divisions, 1979 and 1980, and Total to Date 







Table 3-7C Production of Miscellaneous Metals by Mining Divisions, 1979 and 1980, and Total to Date % 

K z 
F r 
R In 
0 s 
0 m 
Y 
$ 
3 
9 





Table 3-7C-Production of Miscellaneous Metals by Mining Divisions, 1979 and 1980, and Total to Date-Continued 

................... 

.................... 

.................... 

.................... 

................... 

.................... 



' Magnesium, p a p  64 Cobalt, page 61 Selenturn, pa%< 66 
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Table 3-7D-Production of lndustriat Minerals by 

1980 
............. ................. ......... ............. ............. 

Golden ... 
p 9 8 0 d  ........... ................ . . .  ............. . . .  ............. 1 611 

1 0  
o Dat 3 090 14 765 

G m w n  
I 

d . . .  1 I979 ...... 2 168 87 8W I:..::: . . .  1.::::::. . :  / 1 9771 90000 
............. 1 624 308 1 540 319 5 078 206 039 

To Ual 
Nanaimo. . . .  19791 . : .  ::::::: / . . . . . . . . . . . . . . I  ::: '  
Nelson ... 

I l Y 8 U  ' J : .  . . .  1 ..............I . . . . . . .  
t o  Dar ................................... 

Sirnilkameen . 1979 ............ ........... 
1980 ............. ............ 

. . . .  ............ 
Skeena ............. 1979 ............ ........... I I 

............. 

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

............. 

............. 
v a n  ............. ............. 

............. 

............. 
Victoria ............ ............. 

............. 

............. 
Na Assiyed ... ............. 

............. 

............. I ................. .......... ............. ......... ............. I ............. ............. .......... ............... 
Totals ............ ....................... 1 452 33 025 27 741 129 035 30 074 1 458 987 

....................... 3615 138273 7.0 513 93 I35 31 393 1694 947 
398 395 4 489 307 29 833 1 025 802 3 981 241 8 628 608 659 027 17 112 930 

I Rom 1972, ercludss pmduction which is confidential. 
Omc See ndes on individual m b a l s  listed alphabetically on pages 59 to 68. ' Nam-alunite. 4 Vokmic a&. M u m  carbnatc ' Hydromagasite. Magnesium sulphate. ' Phospbe m k .  
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Mining Divisions, 1979 and 1980, and Total to Date 

..................... 

...................... 

. . . . . . . . . . . . .  

.................. 

I I I I I I I I I 

qmn o d e  and ochn. "' Fluompar "Perlite. 
"Talc. " Anennous oxide. " Bentonite. 
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Table 3-7E-Production of Structural Materials by Mining Divisions 1979 and 1980, 
and Total to Date 
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I I II I I 
' Q~anlity from 1836 e 19n) is gms mine output and includes material lost in picking and washing. For 1910and subsequent years 

t k  quantlly e that sold and used. 

Table 3-8A-Production of Coal, 1836-1980 

Year Quantity' Value Year ouantitv' I Value 
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Table 3-8B-Coal Production and Distribution 

Table 3-8C-Raw and Clean Coal Produced 

Raw Coal Produced Clean Coal Produced 
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by Collieries and by Mining Division, 1980 

Coal Sales 

and Coal Sold and Used, 1973-1980 

Coal Sold and Used 

Total Coal Sold and Used 

Metallvrgtcal 

Quantity 

t 
6 853 I20 
7 261 404 
8 104 102 
6 824 493 
7 615 953 
8 530 370 
9 591 975 
9 654 317 

Thermal 

Valuc 

$ 
87 406 677 

149 025 665 
305 484 901 
283 753 979 
314 316 W5 
361 254 854 
412 392 598 
423 128 068 

Quantity 

, 
71 613 

496 036 
820 714 
713 202 
808 228 
933 550 
978 395 

1 169 213 

Totals 

Average 
Rice 
Per , 

I 
12.75 
20.52 
37.70 
41.58 
41.27 
42.35 
42.99 
43.83 

@ancity 

1 
6 924 733 
7 757 440 
8 924 816 
7 537 695 
8 424 181 
9 463 920 

10 570 370 
10 823 530 

Value 

$ 
569 428 

5 567 978 
11 626 843 
14 929 7W 
14 639667 
20 640 387 
26 887 554 
38 364 789 

Average 
 ice 
Per t 

I 
7.21 

11.22 
14.17 
20.93 
18.11 
22.1 1 
27.48 
32.81 

TYW 

$ 
87 976 105 

154 593 643 
317 111 744 
298 683 679 
328 846 883 
381 895 241 
439 280 152 
461 492 857 

Average 
R ice  

OFO:] 

$ 
12.70 
19.93 
35.53 
39.63 
39.04 
40.35 
41.56 
42.64 
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Table 3-8D-Destination of B.C. Coal*-1980 
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8 036 581 
Industrial Minerals 24 337 164 

39 805 795 
494 970 343 

Table 3-9-Principal Items o f  Expenditure Reported for 
Operations o f  all Classes 

Class Salaries and 
Waxer 

&I and 
Electrieitv 

Racers 
Suoolier 
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m 

Ei 
0 
"-e 
r 
; 
D 

Nf<& Mining Division 
3 
$ 0 

F;; 
Dome (Ha~elmn 

(End* 
2 
yr 

E 
2 
i;i 
Y] 

E 



Table 3-12-Metal Production, 1980-Continued K 

1 r 
m 
E 
2 
B 
3 
2 
t! 
C: 



snowstorm (SIO 
spakane (Siocan 
UCics (12 Miic 

voncouvr Mining Division 

29 820 llepdonccntnler I 362 1. zinc conccnlrates 1 
> "3 , .............. 

I Crude ore ................................................. 
463 Crude ors .................................................. 

9 525 Lead concentrarer 403 1: zinc concentrates 80' 
I50 I: crude ore 12 1 .  

481 Lead concsncrrlcs 6 1: rincconcenlraror 5 t: ,>., ? A  , 3< 

. . . . . . . . . . . . . . . . . . . . . . . .  Crud" arc 

1 6 1 ~ N l l c  o re:  : : :: : : ...................... ::,::::::: / 31 
55 Crude orc 261 
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Table 3-13A-Destination of British Columbia Ore and Concentrates, 1980 

DerlinYion 

CANADA 
Trail ................ 
Other Canadian 

FOREIGN 
AuswI~. 
Belgium 
China 
Clcchorlovakia 
Germany 
Japan ........................ 
Korea 
Romania 
Spain 
Taiwan 
U.K .......................... 
U.S.A. ............ 
U.S.S.R. 
Eumpe (country 

nmspecified) 
Tom15 . . .  

Zinc 
Concentrates 

I 
112055 
. . .  

. . . .  

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 
19 118 

.......... 

.......... 
131 173 

Ors 

t 
8 759 

.......... 

................... 

.................... 
....................... 

.......... 
................... 

...................... 
.................... 

..................... 
...................... 

12 
................... 

. . . .  
8 771 

Iron 
Concenlraces 

t 
.......... 
80 134' 

52 675 
.......... 
.......... 
........ 
.......... 
520515 

.......... 

......... 
653 324 

Gold, 

Co~~~~ate;eafer 

t 
30  

. . .  

.......... 
2 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

. . . .  

.......... 
559 

.......... 

.......... 
591 

Molybdcnifc 
Concentralss. 

Molytdic 
Trioxidc. 

Ferm- 
Molybdsnum 

t 
.......... 

1 236 

268 
358 

.......... 
103 

1 407 
5 246 

........ 

.......... 

.......... 

.......... 

.......... 
4 365 

.......... 

7 677 
20 660 

Coppcrl 
Concenrrater 

f 
......... 
62109  

.......... 

.......... 
18 185 

.......... 
11 873 

632 162 
4 610 
8 942 

86 863 
40316  
57411  
5 058 
2 918 

.......... 
930 447 

Ttn 
Cmcenrrrle> 

L 
.......... 
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............... 

............... 

................ 
no value 
380 072 
367 797 
459 741 
737 761 
674 644 
536 193 
587 685 
576 106 
312 360 
267 941 
247 455 
263 278 
253 009 
293 287 
327 820 
222 463 
924 549 

6 525 837 
7 198 957 
9 751 058 

10 269 861 
13 396 5W 

Table 3-14-Petroleum and Natural Gas. 1954-1980 . 
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