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F O R E W O R D  

The Summary of Operations, 1984, Mineral Resources Division provides 
a review of t h e  mineral industry,  d e t a i l e d  s t a t i s t i c s  of i ts  performance, 
and a sununary of t h e  a c t i v i t i e s  of t h e  Mineral Resources Division. These 
th ree  elements--review, s t a t i s t i c s ,  and operations of t h e  ~iv is ion-- form 
th ree  chapters  t h a t  follow the  format of t h e  equivalent chapters i n  t h e  
Annual Report of the Minister i n  1979. The creat ion of a volume, 
Summary of Operations, p a r a l l e l s  t h e  p rac t i ce  i n  t h e  Petroleum 
Resources Division and it is intended t o  eventually ge t  t h e  data of t h e  
industry t o  t h e  in te res ted  public  i n  a more timely manner while leaving 
t h e  Annual Report of  the Minister f r e e  of d e t a i l s  and s t a t i s t i c s .  

The evolut ion of Ministry yearly repor ts  continues a s  t h e  mineral and 
f u e l  resources industry grows and d i v e r s i f i e s .  Annual Reports of  the 
Minister of Mines have been published s ince  1874. Changes i n  name of 
t h e  Ministry occurred i n  1959, t o  Mines and Petroleum Resources, and i n  
1978, t o  Energy, Mines and Petroleum Resources. In addit ion,  beginning i n  
1969 geological and technica l  repor ts  previously published a s  pa r t  of t h e  
Annual Report were published as a separa te  volume e n t i t l e d  Geology, 
Exploration and Mining in Br i t i sh  Columbia. S ta r t ing  i n  1975, this 
technica l  volume was divided i n t o  separa te  repor ts  and w e r e  t o  be issued 
a s  prepared. Detailed information on mine sa fe ty ,  f a t a l  accidents ,  
dangerous occurrences, e tc . ,  was included i n  the  Annual Report u n t i l  
1973, fo r  1974 t h i s  information was issued separately and subsequently 
forms pa r t  of t h e  separa te  volume Mining i n  Br i t i sh  Columbia. 
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REVIEW 

The performance of the  minerals market was mixed during 1984. Overall,  
demand f o r  Br i t i sh  Columbia mineral products showed an improvement during 
t h e  year due t o  t h e  higher l eve l s  of economic a c t i v i t y ,  p a r t i c u l a r l y  i n  
t h e  United Sta tes .  

The t o t a l  value of mineral production (including s o l i d  minerals,  
petroleum, and natura l  gas) was $3 357.0 mil l ion  i n  1984, up $497.9 
mil l ion  o r  17.4 per cent frcm $2 859.1 mil l ion  i n  1983. In terms of 
constant  d o l l a r s  the real value of mineral production increased by 12.2 
per cent over 1983. 

Solid mineral production i n  t h e  province t o t a l l e d  $2 359.2 mil l ion  during 
1984, representing an increase  of over one-fif th from $1 957.7 mil l ion  i n  
1983. 

The increase was primari ly due t o  t h e  increase i n  coal production i n  t h e  
Northeast Coalf ields.  Indus t r i a l  minerals a l s o  contr ibuted t o  t h e  
increase,  while most base metals, except molybdenum and zinc, declined i n  
t h e  value of production during 1984. 

The pr ices  fo r  such major minerals as  copper, coal,  asbestos, and 
precious metals decreased. The demand f o r  base metals picked up i n  t h e  
f i r s t  half of 1984, bu t - the  improvement was not sustained throughout t h e  
year  a s  t h e  r a t e  of economic recovery slackened, put t ing  a downward 
pressure on metal prices.  

The share of s o l i d  minerals increased from 68.5 per cent i n  1983 t o  70.3 
per  cent i n  1984. 

The t o t a l  value of 1984 and percentage change s ince  1983 f o r  t h e  various 
sec to r s  a r e  estimated a s  follows: 

1984 VALUE PERCENTPGE 
$ CHANGE 

Metals....................... 1 036 900 793 6.2 
Industrial Minerals.......... 114 669 521 +28.1 
Structural Materiais......... 200 097 295 -4.0 
Coal......................... 1 007 519 670 +81.3 
Petroleun and Natural Gas.... 997 750 056 t10.9 

Total Value.................. 3 356 937 335 +17.4 



Most British Columbia producers of metals operated at or below break-even 
levels as a result of weak metal prices due to over capacity, high 
interest rates, the strong United States dollar, and continued exports by 
producers in less developed countries. 

During 1984, coal regained its position as the most valuable solid 
mineral produced in the province. ~oth production and the total value 
increased substantially, reflecting new production frm the northeast and 
a major increase in production from Westar's Greenhills mine in the 
southeast. 

Copper fell to third place ($517.8 million) after coal ($1 007.5 million) 
and natural gas ($518.7 million) in value of production in 1984. Other 
major minerals in order of value of production during 1984 were: crude 
oil, $434.6 million; silver, $121.4 million; gold, $118.1 million; zinc, 
$115.2 million; molybdenum, $113.8 million; asbestos, $75.3 million; and 
cement, $69.9 million. 

Unit prices for most major minerals remained weak during 1984, with the 
exception of higher prices for lead, molybdenum, sulphur, and sand and 

CURRENT WLLARS 

1918 WLLARS 

Figure 1-1. British Columbia Mineral Production, 1979-1984 
(Including solid mlnerais and natural gas and 
petroleum). 



Details of mineral production during 1984 compared to 1 9 8 3  are shown in 
Table 1-1. Figure 1-1 illustrates total mineral production in hoth 
current and constant dollars during 1979-1984. Major minerals and their 
proportional contributions to the total mineral production in British 
Columbia are illustrated on Figure 1-2. 

TABLE 1-1. n l m k  PRODUCTION IN BRITISH COLUMBIA. 1983 AND 1984 

1983 1984 

UN l TS QUANT l TY VALUE QUANT l TY VALUE 

s s 
METALS 

Copper kg 282 864 697 561 111 733 280 070 497 517 765 234 
Gold 9 7 981 354 130 872 318 7 244 440 118 137 206 
I ron concentrates t 4% 823 13 078 465 198 464 6 584 179 
Lead kg 112 941 984 48 7>8 436 85 147 484 37 899 396 
Molybdenum kg 10 178 825 87 584 823 12 164 806 113 803 442 
Sf l ve r  9 402 325 338 180 372 129 363 378 002 121 364 145 
Zinc kg 95 286 818 79 634 214 95 334 645 115 225 652 
Others 4 583 744 6 121 539 

Total Metals 1 106 015 862 1 036 900 793 

INDUSTRIAL MINERALS 

Asbestos t 81 653 53 395 853 92 123 75 295 765 
Sulphur t 488 733 24 862 954 508 917 27 215 071 
Others 11 237 627 12 158 685 

Total Indust r ia l  Mlnerals 89 4% 434 114 669 521 

STRUCTURAL MATERIALS 

Cement t 853 064 71 080 982 939 354 69 939 148 
Sand and Gravel t 39 560 744 99 919 233 34 628 047 85 156 975 
Others 37 401 313 45 001 172 

Total S t ruc tura l  
Mater I a Is 208 401 528 200 097 295 

COAL t 11 480 298 555 789 196 20 739 725 1 007 519 670 

PETROLEM AN) NATURAL GAS 

Crude 01 l m3 2 078 771 402 075 887 2 094 156 434 600 112 
Natural gas t o  p l p e l  l ne  103m3 6 899 91 1 455 187 128 7 769 368 518 683 014 
Others 42 088 264 44 466 930 

Total Petroleum and 
Natural Gas 899 351 279 997 750 056 

GRAN) TOTAL 



Figure 1-2. MaJor Mineral CMom3dities Produced in 1984 by Value. 

The economic recovery tha t  s tar ted in  1983 continued a t  a strong pace i n  
the  f i r s t  half of 1984. After mid-year, however, market demand for 
minerals weakened. The r a t e  of economic growth in  1985 is expected t o  be 
slow and metal consumers w i l l  continue t o  keep inventories low for  fear 
of high in te res t  ra tes  and lower prices i n  t e r m  of United States 
currency. 

The outlook for 1985 is one of no major changes £ran 1984. Demand f o r  
zinc and industr ia l  minerals is expected t o  continue a t  high levels. 



Copper prices may recover somewhat. Precious metals are not likely to 
increase drastically. Coal production will continue to be high but prices 
are expected to remain weak. 

The recent recession has closed a number of mines in British Columbia. 
It has also led to many cost-saving and limited production measures on 
the part of the current producers who have now positioned themselves to 
competitively face the challenges of cost containment and competition 
from less developed countries. 

Emerging markets in the Pacific Rim countries hold great promise for 
British Columbia mineral producers who are stepping up marketing efforts 
in these areas. 

The precious metals will continue to be the main areas of interest in 
mineral exploration in 1985. Other higher grade polymetallic deposits 
will also draw some special attention in the mineral exploration sector. 
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The Mineral Resources Division has had a long history of development, 
with its mission evolving from being simply administration of titles 
under the Provincial Secretary in 1859 to today's role of administering 
mineral placer and coal tenure systems, providing inspection and 
engineering services, carrying out geoscientific surveys and studies, 
administering guidelines to new mine development, and providing mineral 
economic and policy analyses and statistical data. The objectives of the 
Mineral Resources Division are: 

to promote orderly development of the mineral resources of British 
Columbia; 

to facilitate the process of discovery and renewal of the province's 
mineral resources; 

to administer title to the mineral resources of the province in an 
efficient and effective manner; 

to ensure the extraction of the province's mineral resources in a 
manner consistent with worker and public safety, with resource 
conservation, and with minimum environmental degradation; 

to provide economic and statistical information, and analytical 
support and policy recommendations on the mineral sector, and 
rr -merging issues on provincial mineral sector development 
op>ortunities and problems; and 

to administer and coordinate the province's metal and coal mine 
review procedures. 

Figure 2-1. Gross Value of Roductlon and Expenditures. 
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-- 
TO carry out these objectives, the division is organized into four 
branches as shown on the organization chart (Table 2-1); their functions 
are summarized in Table 2-2. The budget to carry out the operations of 
the division is shown on Figure 2-1 in relationship to the gross value of 
production of minerals and coal in the province. 

TABLE 2-2. FUNCTIONS OF M M l N E R K  RESOURCES D I V I S I O N  

MINERAL RESWRCES O I V I S I O N  
ORGANlZATlCN AN) FUNCTICNS 

ASSISTANT DEPUN MINISTER - 
MANAGEMENT OF COPL AN) MINERALS SAFETY ENGINEERING 
MINERAL, COAL. AND RESOURCE INVENTORY 
PLACER TITLE MINER HEALTH AND 

GEOSClENTlFlC SURVEYS SAFETY 
TITLES POLICY AM, AFP) M W P  1% 
LEG1 SLATI ON OEVELW- PUBL I C  MINING HAZARD 
MENT F IELD AID AM) L l  A1 SCN ABATEMENT 

MINER& TITLES 

CLAIM W ' , I C E  EXPLORAT l CN MON 1 TOR l NG MINE RESCUE TRAI NlNG 

MINER& POLlCf rn 

CLAIMS I N S  :TION MINERAL DATA-BASE MAP MINE RECLAMTICN 
AND REPORT SEW ICE AND MINE EN? IRONMENT 

LAM) USE STUDIES RESOURE CQNSERVATION 

ANALYTICAL LABORATORY MINERAL AN) COAL 
DEVELCPMENT GU IDEL 1 NES 

PROSPECTORS' ASS1 STANCE 
MINING ROPDS 

MINING PROJECT 
REVIEW GUIDELINES 

MINERAL P n t c Y  
ONELCPMENT 

MINE PRODUCTION 
STATISTICS 

INTEFGWERNMENTAL 
L IA ISON 









RESOURCE DATA AN) ANALYSIS 

TABLE 2-5 

OEC4OGICK BRAWCH 

GEOSCIENCE PROJECTS EIzl ANALYTICAL LABORATORY 

0 
B DATA BASE CONSTRUCTION D E V E L B  EXPLORATION DATA AND MONITOR EXPLORATION ACTIVITY CHEMICAL BAm-UP 
J CONCEPTS 
E I A N 0  USE WNAGEMENT F I E L D  A I D  TO INDUSTRY QUALITY CONTROL 
C * METALLOGENY AN) DEPOSIT 
T * RESOURCE DEVELOPMENT W D E L L  I NG * PROSPECTOR TRAINING * ANALYTICAL RESEARCH 
I 

* REGIONAL AND COMMODITY LAND USE MANAGEMENT * A I D  TO INDUSTRY 
EXPERTISE 

INVENTORIES GEOLOGICAL MAPPING AND EXPLORAT ION MONI TOR l NG AND ASSAYS AM) CHEMICAL ANALYSES 
RESEARCH F I E L D  A I D  BY DISTRICT 

T REPORT APPROVALS GEOLOGISTS ANALYTICAL RESEARCH AN) METHOD 
A GEOSCIENCE REPORTS DEVELCPMENT 
S NON-METALLIC STUDIES MINERAL EXPLORATION INCENTIVE 
K REGIONAL GEOCHEMICAL AND PROGRAM CONTROL FOR GEOCHEM PROGRAM 
S L A W  USE EVALUATIONS GEOPHYSICAL SURVEYS 

RlOSPECTOR GRANTS AND COURSES MINERAL SEPARATIONS 
RESOURCE ANALYSIS 

SITE-SPECIFIC LAND USE STUDIES 



LEGEND 

FIELD PROJECTAREA 

1983 REGIONAL QEOCHEMICAL 
SURVEVDATA RELEASE 

2884 REGIONAL GEOCHEMICAL 
SURVEY SAMPLINQ AREA 

F i g u r e  2-2. Geological Branch, Regional Geochemical S u r v e y s  and Project Si tes.  



TABLE 2-6. S U W Y  OF MAJOR PROJECTS IN 1984 

W AREA 
NO. PROJECT (NTSI GECCOGIST STAGE 

I Northern Ominlon 82G/10 W. Ki lby.  FC 
Coal Block 0. Grieve 

2 Harrison Lake Gold 92G, H G. Ray FC 
Coquihalla Gold Be l t  92H G. Ray FC 

3 T l l l i cum Gold 82F. K G. Ray. FC 
Y.T.J. Kwong 

4 H i l ton  Rea Gold 82M G.E.P. White FC 

5 But ler Ridge Area 93 A. Legun FC 

6 hbkkpash Park 94K A. Legun FC 
Proposal 

7 Toodoggone Precious 94 A Panteleyev, FC 
Metal Oeposlts T. Schroeter, 

(L. Dlakou) 
Precious Metal Deposlts - A. Panteleyev, I 

i n  the Cwd i  l lera T. Schroetw, 
(La Diakow) 

8 Tatshenshlni Area -- 0. Maclntyre, I 
Massive Sulphldes T. Schroetar 

9 D m  Msuntaln Gold 9% D. Maclntyre I 

10 mck Creek Area 9 X  8.N. Church FC 
Greenwmd/Midray 8 2E B.N. Church FC 

I 1 See ley Lake Coal 9% G. White, FC 
J. KW 

12 Mt. Klappan Anthraci te 104H J. KCQ I 
Carbon Creek Area 933 A. Legun FC 

13 Stewart Area Mineral 1048 D.Al ldr ick  FC 
Depos 1 t s  

14 Brooks Peninsula 92L R.W. Smyth FC 
Vancouver Is. 

15 QuesneI GoId-Copper -- A. Panteleyev I 

16 Northeast Coal f ie ld  93, 94 W. Kl lby, I 
Correlat ion (H. Oppelt) 

17 Ketallogeny of S.E. 82 T. Hoy, I 
8.C. (F. Gautler) 

I 8  Reglonal Geochemical 93G/E, R. Schmitt, FC 
Sampling Progran 93H/W W.J. McMlIlan 

I 9  Prec lwsMeta l  Deposits -- A. Panteleyev. I 
i n  B r i t i s h  Columbia T. Schroeter 

20 Carbonatites In  B r l t l s h  8 b ,  EX), J. Pel l ,  I 
Columbla 93I ,9XI  0 . k a  

HOST RECENT 
PUBLlCATlON 

GF 84 

m s  10.11 
(GSC Open F i l e  

1000. 1001) 

NOTE: I = In  Progress; FC = Fieldwork Ccmplete; C = Capleted; 
GF 84 = Geological Fieldwork, 1984, Paper 1985-1 
Names i n  brackets are graduate students. 



1984/85 was a year of transition in the branch. Dr. Atholl Sutherland 

Brown retired as Chief Geologist after 33 years of distinguished service. 
Dr. W. R. Smyth was appointed his replacement in September 1984. The 
branch offices on Michigan Street were 'temporarily' relocated to 756 
Fort Street. Government restraint policies initiated in 1983/84 continued 
into 1985 and presented an increased challenge for the branch to operate 
a meaningful field program. Staff was further reduced from 53 to 50, a 
20-per-cent reduction in two years. However, on an optimistic note it 
appears likely that the province will join with the Federal Government in 
signing a five-year Mineral Development Agreement under E.R.D.A. to 
further the development of the province's exploration and mining 
industry. The pending agreement will greatly accelerate the branch's 
geological and geochemical surveys and the development of geoscience data 
systems. 

The branch held its fourth annual Open House in Vancouver in January 1985 
in conjunction with the Cordilleran Round-Up of the British Columbia and 
Yukon Chamber of Mines. Over 800 geoscientists and explorationists 
attended a lively day of talks and poster sessions. 

GEOSCIENCE PROJECTS SECTION 

Geoscientific mapping, surveys, and related research are provided by the 
Geoscience Projects Section in order to stimulate and facilitate 
effective exploration and production of provincial mineral and coal 
resources. The exploration industry has a particularly critical need for 
the products of field mapping and related research produced by the 
section. 

1984 HIGHLIGHTS 

Field projects undertaken by Geoscience Projects in 1984 continued at a 
relatively low level due to reduced operating funds and hiring 
restraints. Three of the eight Project Geologists, A. Panteleyev, B. N. 
Church, and G. Ray, had significantly shortened or no field seasons. 
Most projects focussed on precious metal and massive sulphide potential. 
Activity in coal continued at the same level as last year with efforts in 
north central British Columbia concentrated on the Mount Klappan 
anthracite deposit. 

Cooperative programs carried out with Applied Programs and Resource Data 
geologists highlighted the year's activities. In the southeast coalfield 



Ward Kilby and David Grieve analysed resource po ten t i a l  i n  pa r t  of t h e  
Northern Dominion Coal Block. In  t h e  north Andre Panteleyev worked with 
Tom Schroeter on precious metal deposi ts  i n  t h e  Toodoggone area and Don 
MacIntyre worked with Tom Schroeter on massive sulphide po ten t i a l  i n  t h e  
Tatshenshini area.  In t h e  nor theas t  Ward Kilby and Andrew Legun continued 
e f f o r t s  t o  improve s t r a t i g r a p h i c  d e f i n i t i o n  and cor re la t ion  of t h e  coal  
measures, and i n  t h e  northwest Jahak K w  and Gary White assessed t h e  
Seeley Lake Prospect. Don MacIntyre and Gary White a l s o  worked together  
i n  the  Dome Mountain Gold Camp near Smithers. 

In te rac t ion  with post graduate s tudents  has proven f r u i t f u l .  Andre 
Panteleyev and Tom Schroeter worked with Larry Diakow of t h e  University 
of Western Ontario i n  t h e  Toodoggone area,  and Trygve Hoy with Francoise 
Gautier of The University of B r i t i s h  Columbia i n  a study of t h e  
metallogeny of southeastern B r i t i s h  Columbia. 

Other p ro jec t s  included t h e  precious metal po ten t i a l  of t h e  Harrison Lake 
area by Gerry Ray, the  Bob Creek area near Houston by Neil Church, t h e  
Salmon River area near Stewart by Dani Alldrick,  and t h e  area around t h e  
Mount Klappan an th rac i t e  deposi t  by Jahak Koo. 

SELECTED ACEIEVEHENTS 

Andre Panteleyev and Tom Schroeter have a l s o  begun a l :2mi l l ion-sca le  
compilation map of gold and s i l v e r  occurrences i n  B r i t i s h  Columbia; 
t h e i r  work has led t o  development of a genet ic  model of ore  deposi t ion 
t h a t  spans t h e  i n t e r v a l  from porphyry copper t o  epithermal vein t o  hot 
spr ing  deposi ts .  

Work i n  t h e  Cirque, Midway, and Tatshenshini areas enabled Don MacIntyre 
t o  construct  comparative models f o r  t h e  s e t t i n g s  of massive sulphide 
deposi ts  i n  northern B r i t i s h  Columbia. 

S imi lar ly ,  o the r  s tud ies  a r e  leading toward a genet ic  model f o r  precious 
metal deposi ts  i n  the  Harrison Lake (Gerry Ray) and Stewart (Dani 
Al ld r i ck )  areas ;  volcanogenic massive sulphide deposi t s  i n  southern 
B r i t i s h  Columbia (Trygve Hay); and skarn and other  deposi t s  i n  south 
c e n t r a l  B r i t i s h  Columbia ( N e i l  Church). 

In  coal,  t h e  focus is on t ec ton ic  and s t r a t i g r a p h i c  s e t t i n g ,  coal  measure 
and coal seam corre la t ion ,  and resource evaluation. Coal petrography and 
computer analysis  a r e  w e l l  used t o o l s  i n  both t h e  northern (Jahak Koo) 
and northeastern (Ward Kilby) coa l f i e ld  s tudies .  



APPLIED PROGRAMS SECTION 

The Applied Programs Section is responsible for monitoring and assisting 
the field activities of the mineral exploration industry. Geological 
information on exploration activities and opportunities is provided by 
this section to industry. The section also offers technical aid and 
training assistance to prospectors, exploration personnel, and 
developers. 

The Eighth Annual Mineral Exploration Course for Prospectors was 
successfully held at the Cowichan Lake Forestry Research Station, April 
26 to May 12, 1984 under the direction of H. P. Wilton. Thirty-one 
students graduated from this 15-day advanced course which was jointly 
sponsored by the Ministry of Education, Malaspina College, and Ministry 
of Energy, Mines and Petroleum Resources. In addition, nine basic 
prospector's courses were delivered in seven locations throughout the 
province in 1984. 

Highlights of the 1984 field season are: 

assessment of the mineral potential of the proposed Wokkpash 
Recreation area by A. &gun; 

assessment of the mineral potential of Tweedsmuir Park by E. L. 

Faulkner ; 

assessment of the mineral potential of Syringa Creek and Deer Park 
proposed Ecological Reserves by G. G. Addie; 

assessment of the mineral potential of Sutton Creek Ecological 
Reserve by H. P. Wilton. 

RESOURCE DATA AND ANALYSIS SECTION 

The Resource Data and Analysis Section compiles and interprets 
exploration and developent data gathered on coal and mineral resources. 
This data provides an important source of information that allows 
government and industry to increase exploration efficiency. The section 
also makes assessments of mineral potential of lands before various land 
use dispositions, which could alienate areas from exploration, are 
approved, thereby helping to ensure that mineral lands are properly 
managed. Most of the exploration industry information collected by the 
section is made available to the public after a 1-year confidential 
period. 



In 1984 the section carried or sponsored four field programs: 

mineral potential evaluation of the proposed ecological reserve on 
the Brooks Peninsula, Vancouver Island, by W. R. Smyth; 

mineral potential evaluation of the Penticton west-half map-area 
(NTS 82E/ll) with goal of producing an updated and revised 
style of Mineral Deposit/Land Use Map by W. R. Smyth; 

in cooperation with The University of British Columbia the section 
gave logistical and limited financial support to post-doctoral 
researcher Dr. Jennifer Pel1 for a study of the Economic 
Potential of Carbonatities and Related Intrusives in British 
Columbia. 

The section also assisted with the preparation for publication of the 
Ministry's Land Use Policy. 

D. Hora compiled a major review of industrial minerals in British 
Columbia for publication in the May 1984 issue of Industrial Minerals 
journal coincident with the Sixth Industrial Minerals International 
Congress in Toronto. 

ANALYTICAL LABORATORY 

The Analytical Laboratory conducts a complete range of geochemical 
analyses in support of the projects conducted by Branch Geologists. Some 
custom laboratory work is performed for various other government 
agencies. The laboratory is further responsible for certifying assayers 
in the province, and through this program controls the quality of work 
done by commercial mining assay laboratories. 

The results of a joint Federal/Provincial Regional Geochemical Survey of 
the Hazelton (93M) and Takla (93N) map sheets were released in ~uly 1984. 
The 93G/E and 93Hm map sheets were sampled in 1984. 

There was some method development and related work done in the Laboratory 
during 1984. Analyses on geochemical standards and a continuation of a 
study of the mineralogy of the Tillicum Mountain gold deposit were 
performed. These studies were as follows: 

continuing development of methodology for the determination of major 
and trace elements using X-ray fluorescence techniques by Dr. 
V.V.B. Vilkos; 



a continuing d i n e d  f i e l d  and laboratory study of t h e  mineralogy 

of t h e  Tillicum Mountain gold deposi t  by D r .  Y.T.J. Kwong i n  
conjunction with M r .  G. G. Addie; 

a study of t h e  p o s s i b i l i t y  of ext rac t ing  t i tanium from t h e  mine 

t a i l i n g s  of copper mines i n  t h e  province by D r .  Y.T.J. Kwong 
andMr. 2. D. Hora; 

continued pa r t i c ipa t ion  i n  in ter labora tory  standard reference 
mate r i a l  programs by M r .  8. Bhaqwanani, M r .  M. A. Chaudhry, D r .  

W. M. Johnson, and M r .  P. F. Ralph; 

continued pa r t i c ipa t ion  by D r .  W. M. Johnson i n  Canada/Japan s tud ies  

on t h e  l iquefac t ion  of B r i t i s h  Columbia coals .  

PUBLICATIONS 

The work of t h e  branch is presented t o  t h e  in te res ted  public  by a s e r i e s  
of formal publicat ions and maps, a s  w e l l  as by t echn ica l  t a l k s  and 
informal discussions. Published works include t h e  following: 

1NFORMATION CIRCULARS 

S t a f f ,  Geological Branch: B r i t i s h  Columbia Mineral Exploration 
Review, Inf ormation Circular  1985-1. 

McMechan, R. D.: Geology of  the  Princeton Basin, Paper 1983-3. 

Debicki, R. L.: A n  Overview of  the  Placer  Mining Industry i n  At l in  

Mining Division,  Paper 1984-2. 

Eastwood, G.E.P.: Geology of the Quinsam Lake Area, Vancouver 

I s l a n d ,  Paper 1984-3. 

Geological Fieldwork, 1983, Paper 1984-1 contained t h e  following 

papers: 

Church, B. N.: Geology and Sel f -potent ia l  Survey of t h e  Sylvester  K 

Gold-Sulphide Prospect (82E/2E). 
Church, B. N.: The Farleigh Lake Radioactive Occurrence (82F/13). 
Addie, G. G.: Discussion of Tillicum Mountain Sel f -potent ia l  Test 

Surveys t o  Date (82F/133. 



Addie, G. G.: Amazon Mine, Ainsworth Mining Camp (82F/15). 
~ o y ,  T.: Structural Setting, Mineral Deposits, and Associated 

Alteration and Magmatism, Sullivan Camp, Southeastern British 
Columbia (82F. G). 

Grieve, D. A.: Tonsteins: Possible Stratigraphic Correlation Aids 
in East Kootenay Coalfields (82G/15, 82J/2). 

Ray, G. E., Coombe, S., and White, G.: Harrison Lake Project 
(92H/5, 12; 92G/9). 

Ray, G. E.: Coquihalla Gold Belt Project (92H/ll, 14). 
McMillan, W. J.: Report on the East Pit of the Highmont Operation 

(921/7E). 
Smyth, W. R.: Mineral Evaluation Study of the Cluckata Ridge Mea, 

Taseko Lakes Map-Area (930/3). 
Koo, Jahak: The Telkwa, Red Rose, and Klappan Coal Measures in 

Northwestern British Columbia (93 L, M). 
Schroeter, T. G.: AG Prospect (93~/7W). 
Schmitt, H. R.: Regional Geochemical Surveys, Hazelton and Manson 

River Map-Areas (93 M, N) . 
Kilby, W. E.: Tonsteins and Bentonites in Northeast British CoLmbia 

(93 0. P, I). 
Kilby, W. E.: The Character of the Bluesky Formation in the 

Foothills of Northeastern British Columbia (93 0, P, I). 
Kilby, W. E.: A Useful Micro-computer Program. 
Legun, A.: Stratigraphic and Depositional Relationships between the 

Bluesky Marker Unit, Gething Marine Tongue, and Upper Coal 
Measures of the Gething Formation (93 0, P). 

Legun, A.: Butler Ridge Map-Area, Peace River District (94B/1). 
Schroeter, T. G.: Bill Prospect (94E/13). 
Schroeter, T. G.: Toodoggone River Area (94E). 
Panteleyev, A.: Stratigraphic Position of 'Toodoggone Volcanics' 

(94E/2, 3, 6, 7, 11, 12, 13). 
Diakow, L. J.: Geology between Toodoggone and Chukachida Rivers 

(94E). 
Legun, A.: Geologic Reconnaissance of the Wokkpash Park Proposal 

Area (94K). 
Alldrick, D. 3.: Geologic Setting of the Precious Metal Deposits in 

the Stewart Area (104B/1). 
Alldrick, D. J. and Kenyon, J. M.: The Prosperity/Porter Idaho 

Silver Deposits ( 103P/13). 
MacIntyre, D. G.: Geology of the Alsek-Tatshenshini Rivers Area 

(114P). 
Johnson, W. M.: British Columbia Geochemical Reconnaissance Survey 

Data Summary. 
Hora, 2. D. and Kwong, Y.T.J.: Industrial Zeolites and Rutile. 
Hora, Z. D.: Industrial Minerals and Structural Materials. 



REGIONAL GEOCHFMICAL SURVEY 

BC RGS 10-1983 (GSC Open File 1000) Hazelton area, NTS 93M. 

REGIONAL GNZlEMICAL SURVEY DATA RELEASE 

BC RGS 11-1983 (GSC Open File 1001) Takla (Manson ~iver), NTS 93~. 

E'yles, James T.: Geological Setting of the Rossland Mining Camp, 
Bulletin 74. 

PRELIMINARY W S  AND NlXl3S 

Boy, T.: Geology of the Cranbrook Sheet and Sullivan Mine Area, 
Preliminary Map 54, 1:50 000. 

Schiarizza, P., Preto, V. A., McLaren, G. P., Diakow, L. J., and Forster, 
D.: Geology of the A d a m  Plateau-Clearwater Area, Preliminary Map - -  

56, 1:lOO 000. 

JOURNAG PUBLICATIONS 

Church, B. N., Kowalchuk, J. M., Barakso, J. J., and Bradshaw, P.M.D.: 
Lithogeochemistry at the Equity Silver Mine, Western Miner, April 
1984. 

Hijy, T., Gibson, G., and Berg, N. W.: Copper-Zinc Deposits Associated 
with Basic Volcanism, Goldstream Area, Southeastern B.C., Economic 
Geology, Volume 79, pages 789-814. 

ABSTRACTS AND CONFERENCE PUBLICATIONS 

The following talks were presented at the Cordilleran Geology and 
Exploration Round Up in January: 

MacIntyre, D.: Stratigraphy and Geochemistry of the 
Alsek-Tatshenshini Area. 

Ray, G.: Geology and Gold Mineralization, Coquihalla Belt near 
Hope. 

Panteleyev, A., Schroeter, T. G., and Diakow, L. J.: A Review of 
the Toodoggone Precious Metal Project. 



Alldr ick ,  D.: Geological Set t ing  of Mineral Deposits i n  the  Stewart 
Area. 

Smyth, R. W.: Preserving Mineral Lands: A Review of Mineral Land 
Use Projec ts  and Problems. 

Preto, V. A.: Ekploration i n  B r i t i s h  Columbia i n  1983. 

The following t a l k s  were presented at  various s c i e n t i f i c  meetings 
throughout t h e  year: 

Church, B. N.: Multiple Phases of Mineralization i n  t h e  Greenwood Area, 
CIM D i s t r i c t  6 Meeting, Kamloops, October, 1984. 

Church, B. N.: Te r t i a ry  Volcanic Rocks i n  t h e  Okanagan, GAC Annual 
Meeting, London, Ontario, May, 1984. 

Church, B. N.: Gravity Surveys of Southern B r i t i s h  Columbia Ter t ia ry  
Basins, Vic tor ia  Section, GAC Symposium, Apri l ,  1984. 

Hoy, T. and Kwong, Y.T.J.: Tne Mount Grace Carbonatite,  a Fyroclas t ic  
Carbonatite Marble i n  t h e  Shuswap Complex i n  Southeastern B r i t i s h  
Columbia, CIM D i s t r i c t  6 Meeting, Kamloops, October, 1984. 

Hoy, T. and Panteleyev: Advances i n  Regional Metallogeny i n  t h e  
Cordi l le ra ,  GAC Cordileran Section Meeting, Vancouver, February, 

1984. 

Monger, J.W.H. and McMillan, W. J.: S t ruc tu ra l  hrolu t ion  of t h e  
Southwestern Intermontane B e l t  and Adjacent P a r t s  of t h e  Coast 
Plutonic Complex, CIM D i s t r i c t  6 Meeting, Kamloops, October, 1984. 

Pre to ,  V. A. and Dickie, G. J.: Mineral Deposits of t h e  Adam 
Lake-Barriere A r e a ,  CIM D i s t i c t  6 Meeting, Kamloops, October, 1984. 

Kilby, W.: Tonsteins and Bentonites i n  Northeastern B.C., Coal 
Conference, Fernie, September, 1984. 

Koo, J.: Economic Coal Measures of Northwest B.C., September, 1984. 

MacIntyre, D.: Comparison of Massive Sulphide Deposits i n  Northern B.C., 
Prospectors and Developers Association Meeting, Toronto, March, 
1984. 

Ray, G.: Mineral Po ten t i a l  of t h e  Hozameen Fault  System, Pac i f i c  
Geoscience Centre Symposium, Apri l ,  1984. 

Ray, G .  and Mcdonald. J.: Fluid Inclusions a s  a Tool i n  Exploration f o r  
Gold Deposits, GAC Cordil leran Section Meeting, Vancouver, F e b ~ a r y ,  



TABLE 2-7. ORGANIUTIO(  CHMT 

INSPECTIOW AH) ENGINEERIW 

*PRINCE GEORGE *PRINCE GEORGE 'VICTORIA 
*SMlTHERS *SMI THERS *PRINCE GEORGE 
'NANAIMO *NANAI MO *FERNlE 
*KAI*LOOPS *KAKOOPS 
"NELSON *NELSCN 
'VANCOUVER *FERN l E 

BUDGET METAL 
AUTHORIZED 

f INSPECT I ON SPECIALIST BRANCH STAFF1 NG 

THOUSANDS MANAGEMENT (ALL MINES) SERV l CES TOTAL LEVEL 

1984 /85  406.3 1 555.6 1 387.6 3 349.5 6 1  (FTEs)  



INSPECTION AND ENGINEERING BRANCH 

ORGANIZATION AND OEJECTI~S 

The Inspection and Engineering Branch carries out activities to provide 
safe operations at all mines, to ensure worker health and safety, to 
ensure the suitable reclamation and conservation of land affected by 
mining and exploration, and to ensure that mining system provide the 
maximum possible economic recovery of the province's mineral and coal 
resources. Most activities are required and carried out under the 
Mines k t ,  which was proclaimed on June 30, 1983, and the Mines 
Regulation and the Coal Mines Regulation which were enacted at the same 
time. 

The branch, under the direction of Chief Inspector W. C. Robinson, is 
organized as shown in Table 2-7. During the year, inspectors stationed at 
various locations inspected coal mines, metal mines, sand and gravel 
pits, placer mines, and quarries in accordance with the Mines Act 
and the prescribed regulations. Specialized research and support for 
field inspections were provided by Victoria-based professionals in the 
areas of reclamation, environmental control, geotechnical engineering, 
mechanical/electrical engineering, and coal mining. The developnent and 
maintenance of access roads into areas of promising mineral potential 
were administered by a roads supervisor. Mine rescue training is a 
continuous program administered by coordinators for areas in which mine 
rescue stations are located. 

On December 31, the staff consisted of 58 1/2 permanent and 1 half-time 
auxiliary employee; two positions were vacant. 

Early in 1984, the Prince George office was closed. The Inspectors were 
transferred March 31 to other branch offices: V. A. Pakalnis to Smithers 
and F.J.T. Hancock to Kamloops. 

At the end of March, A. J. Richardson, Deputy Chief Inspector (Metal), 
resigned. 

In May, H. J. Dennis, Senior Goal Inspector, resigned. 

In November, J. A. Thomson, Inspector-Technician in Kamloops, retired 
after 16 years with the Ministry. 



MINE INSPECTION AND SAFETY 

It is the responsibility of the Inspection and Engineering Branch, under 
the provisions of the Mines Act, Mines Regulation, and Coal Mines 
Regulation, to ensure that the maximum possible recovery of natural 
resources from mining operations is achieved while keeping personal 
injury and environmental disturbance to a minimum. The branch maintains a 
province-wide network of district offices staffed by experienced 
professional personnel and supported by a team of specialist engineers 
based in Victoria. 

Inspections are carried out at metal mines, coal mines, sand and gravel 
pits, placer mines, and quarries throughout the province on a regular 
basis by the inspection staff. 

Every employee working in an underground mine or in open-pit workings is 
required to he under the supervision of a person holding an appropriate 
certificate of competency issued in accordance with the Mines Act. 
In order to obtain a certificate, a candidate has to pass an examination 
administered by either the coal mine or metal mine Board of Examiners. 
Members of these boards are appointed from branch staff and are 
responsible for ensuring that candidates meet the required standards of 
training and education. 

In addition, miner's certificates and blasting certificates are issued by 
the Inspectors of Mines in the district offices. 

The following is a review of the work of the various sections of the 
Inspection and Engineering Branch during the year. 

COAL SECTION 

MINE INSPECTION AND SAFETY 

The Coal Section of the Inspection and Engineering Branch is responsible 
for carrying out inspections of all developing and operating coal mines 
and exploration sites. All fatal and non-fatal accidents are 
investigated, together with all reported dangerous or unusual 
occurrences. The investigations are made to establish the causes and make 
recommendations to prevent, or reduce, the occurrence of similar 
accidents or incidents at mines in the province. Environmental conditions 
at coal mines are monitored by inspectors. Special attention is paid to 
areas where there are likely to be noise, dust, or ventilation problems. 



MINE QUALIFICATIONS 

The following persons form the Board of Examiners: 

V. E. Dawson, P. Eng., Deputy Chief Inspector of Mines (Coal and 
Special Services), Victoria 

R. Bone, P. Eng., Acting Senior Inspector of ~ines (Coal), Victoria 

T. Vaughan-Thomas, P. Eng., Inspector of Mines and Resident 
Engineer, Prince George. 

The board is responsible for conducting examinations for the granting of 
First, Second, and Third Class Certificates of Competency, Mine Surveyor 
Certificates, and Shiftboss Certificates issued under the Mines 
Act. Following the examinations held in the latter part of 1983, one 
person was awarded a First Class Certificiate. The Board of Examiners 
upgraded the academic requirements for applicants wishing to sit the 
Surveyors examination, following a review of the past requirements and 
the poor academic standard of applicants presenting themselves. 

MINING PROJECTS 

In 1984 coal production was almost double that of the previous year, at 
approximately 20.5 million tonnes of clean coal, mainly due to Teck 
Corporation's Bullmoose mine and Denison Mines Ltd. 's Quintette mine 
coming into full operation in the northeast coal area. The Bullmoose mine 

increased its production quota but the Quintette mine fell short of its 
scheduled tonnage due to poor mining conditions. 

In the southeast, the Line Creek mine production remained steady while 
the Byron Creek, Fording Coal, and Westar's Balmer mines increased 
production. The Westar Balmer South Hydraulic mine was sealed off 
following major underground heating in an adjacent abandoned section of 
the mine. The mine had been scheduled to close within a few months, the 
displaced miners being transferred to the open-pit mine. 

Westar's Greenhills operation doubled its production capacity by 
extending the mine in a northerly direction along the Greenhills Range. 

A reduction in the price per tonne of coal negotiated with their Japanese 
customers required the mines to initiate cost-cutting measures by 
re-evaluating the planned mining areas and reducing manpower 
requirements. 



ACCIDENT STATISTICS 

There were two fatal accidents during the year, both at coal mines. 

The combined accident statistics for underground and open-pit operations 
for 1984 are shown below: 

TOTAL HOURS SEVERITY TOTAL W3K 
WORKED RATP DAYS LOST 

Total days los t  x 20 000 
*Severity Rate = Total  hour worked 

NOTE: The t o t a l  work days lost includes 6 000 
days for each f a t a l i t y  occuring a t  a producing 
mine. 

ENVIRONMENTAL CONTROL SECTION 

The Environmental Control Section is responsible for the monitoring and 
maintenance of safe workings conditions in mines with respect to dust, 
gases, noise, and radiation. 

Monitoring of dust, ventilation, and noise conditions continued at most 
mining operations. Where environmental conditions were found to be 
unsatisfactory, management was directed to take remedial action. 
Audiometric testing of mine employees was continued at most mining 
operations. Cooperation for mine management and employees has been good. 

Personal gravimetric samplers were used to monitor dust at the mining 
operations. The filters were analysed for the mass of free silica present 
by the infra-red method. At the only asbestos mine in the province, the 
membrane filter method was used to measure the number of asbestos fibres 
per unit volume of air. At coal operations, personal gravimetric sampling 
was used to determine the mass of respirable coal dust per unit volume of 
air. 

Ten sound surveys were performed at six gravel pits, at three underground 
mines, and at one open-pit mine. Approximately 90 per cent of the workers 
were wearing ear protection where required, all of the drills in use were 
muffled and with a few exceptions, all the properties surveyed were 
performing audiometric tests on the workers. 



In 1984, about 9 200 audiograms on British Columbia mine workers were 
completed and put on our computerized system. Fifty-seven mining 
companies and contractors submitted these hearing tests. 

The audiologist held 30 training courses at mines throughout the province 
resulting in 42 new Industrial Audiometric Technicians, and renewal of 93 
Technician certificates. 

GEOTECElNICAL SECTION 

Geotechnical engineering section reviews assignments relating to mining 
such as the inspection and review for Chief Inspector's approval of 
tailings impoundments and waste dumps or other deposits of refuse at 
mining operations. 

Most of the effort in 1984 was devoted to inspections of geotechnical 
features at minesites throughout the province. Twenty-one inspections 
were made at 18 mining properties. The number of geotechnical features 
inspected increased from 21 per year in previous years to a high of 37 
in 1984. Most of the inspections were routine in nature. but some were 
concerned with the investigation of special problems. 

In addition to the increase in inspection activity at the mines, much 
time was spend reviewing the geotechnical features of mining systems or 
mining projects which had been submitted for the approval of the Chief 
Inspector of Mines. Sixteen such projects were reconwended for his 
approval. In addition, three reviews were made of other mining projects 
to confirm the approvals recommended by other inspectors. The number of 
such approvals recommended has remained much the same as in previous 
years. 

The number of active tailings impoundments decreased again in 1984, 
though there were 24 impoundments active at various times during the 
year. It was necessary at Taurus mine near Cassiar, at Brenda mine near 
Peachland, and at Quintette coal mine near Tumbler Ridge to discharge on 
an emergency basis and/or build the containing dam rapidly to cope with 
the normal runoff and operating tailings discharge. The discharge from 
the Brenda impoundment caused some public concern but it did not result 
in any h a m  to the environment. The impoundments at the Kimberley 
operations of Cominco and at Mosquito Creek mine near Wells were 
investigated for structural problems. 

Failures of large waste rock dumps in mountainous terrain were again 
experienced at the Fording coal mine near Elkford and also at the 
Quintette coal mine. In neither place did damage or injury result. 



IIECBANICAL-ELECTRICRL SECTION 

Over 200 minesite mechanical-electrical inspections were carried out 
during 1984. The approval and commissioning of new equipment and systems 
used in the wal mines in the northwest of the province highlighted 
deficiencies in both mobile equipment and coal conveying systems. These 
deficiencies in both equipment design and operation were addressed by 
manufacturers and mine operators to the satisfaction of this branch. 

The approval and testing of braking and steering systems on new haul 
trucks in wnjunction with the review of annual braking tests of all 
large haul trucks in use in the province continued to place a heavy 
demand on the section. 

Technical evaluation of electrical distribution systems at new mines has 
continued throughout the year with special attention to the H-W mine 
project at Buttle Lake, which includes an 8megawatt hydro generating 
facility, and the extensive electrical systems at the Bullmoose and 
Quintette mines. The installation of the 50-kilovolt electric railway 
into the Northeast Coalfield and onto the Quintette minesite was also of 
considerable interest to the section. 

RECLAMATION SECTION 

In British Columbia, lands used for mining, mine waste disposal, and 
exploration are required to be restored to a useful purpose compatible 
with appropriate land-use values. The Reclamation Section is responsible 
for ensuring that any lands disturbed by mining are reclaimed and 
revegetated. The Ministry requires, prior to any surface disturbance at a 
worksite, that a reclamation permit be issued and a security deposit be 
retained to ensure satisfactory reclamation. Reclamation permits are 
issued by the Minister for coal mines, coal exploration properties, and 
metal mines. The Chief Inspector of Mines is responsible for issuing 
reclamation permits for sand and gravel pits, quarries, mineral 
exploration properties, and placer mines. 

A staff of six specialist reclamation inspectors and technicians provide 
detailed technical review of proposed reclamation programs and undertake 
field inspections. A total of 678 inspections were made by reclamation 
staff during 1984. 

The annual British Colwnbia Mine Reclamation Symposium was again held in 
1984. One hundred and twenty deleqtes heard talks on wide ranging 



reclamation topics. During this symposium, the British Columbia Mine 
Reclamation award was presented to Island Copper mine. Citations were 
presented to Crows Nest Resources Ltd. (Line Creek property) for coal 
mine reclamation, to Crows Nest Resources Ltd. (Telkwa project) for 
exploration reclamation, and to Equity Silver Mines Ltd. for metal mine 
reclamation. 

The continued troubled economy in British Columbia has resulted in a 
large number of temporary and permanent closures of metal mines which has 
heightened final reclamation activity on several of these mines. 

Mine Reclamation Guidelines were formally issued by the Minister on March 
1, 1984. 

During the year, nine applications for ministerial reclamation permits 
were received and issued. At year end, there were 53 metal mine permits, 
9 coal mine permits, and 29 coal exploration permits. Eight applications 
for amendments to existing permits were processed during the year. 

The metal mine properties reported a total area disturbed by mining of 
13 589 hectares, of which 1 821 hectares were reclaimed. The coal mines 
reported a total disturbance of 6 605 hectares, of which 1 429 hectares 
were reclaimed. The coal exploration properties under reclamation permit 
reported a total disturbed area of 1 605 hectares, of which 1 081 
hectares have been reclaimed. 

Securities placed for performance of reclamation obligations for 
ministerial permits now total $8 501 000.00. 

Reclamation permits issued by the Chief Inspector of Mines continued to 
increase this year and at year end a total of 979 permits were in 
existence. 

A total of 291 applications was processed, 250 permits were issued, and 
147 permits were closed. 

Securities placed for performance of reclamation obligations for Chief 
Inspector's permits now total $2 657 027.05. Security was used to reclaim 
two properties. 

MINE RESCUE AND FIRST AID 

Each mine rescue station is capable of equipping one surface and two 
underground mine rescue teams with breathing apparatus. Major producing 



mines within t h e  province maintain mine rescue equipment and sup l i e s  on 
site and t r a i n  personnel i n  i ts  use. I n  accordance with t h e  Mines 

~ c t ,  t h e  rescue f a c i l i t i e s  and t r a i n i n g  of personnel a t  t h e  operat ing 
mines a r e  monitored by the Inspect ion and Engineering Branch Mine Rescue 
Coordinators under t h e  d i r e c t i o n  of an Inspector  of Mines and Resident 
Engineer. 

The type of t r a i n i n g  courses and t h e  number t r a ined ,  a s s i s t ed ,  o r  

examined by the  Mine Rescue Coordinators i n  1984, combined with 
comparable s t a t i s t i c s  f o r  1983, are: 

Underground Mine Rescue Cer t i f i ca tes  ............ 
Underground Mine Rescue (Refreshers) ............ 
Surface Mine Rescue Cer t i f i ca tes  ................ 
Surface Mine Rescue (Refreshers) ................ 
Survival Mine Rescue Cer t i f i ca tes  ............... 
Gravel P i t  Mines Rescue Cer t i f icates  ............ 
St. John Standard F i r s t  Aid ..................... 
Safety Oriented F i r s t  Aid ....................... 
Underground Mine Rescue Instructor 's C e r t i f i c a t e s  

Surface Mine Rescue Instructor 's Cer t i f i ca tes  ... 
Survival Mine Rescue instructor 's Cer t i f i ca tes  .. 

MINE SAFETY ASSOCIATIONS 

The four  mine sa fe ty  associa t ions  e s t ab l i shed  throughout t h e  province a r e  
again commended f o r  t h e i r  e f f o r t s  i n  promoting mine rescue, f i r s t  a i d  
t r a i n i n g ,  and s a f e t y  education with t h e i r  respect ive  zones. The 
associa t ions  are: 

Vancouver Is land Mine and I n d u s t r i a l  Safety Association; 

Central  B r i t i s h  Columbia Mine Safety Association; 

East Kootenay Mine and I n d u s t r i a l  Safety Association; and 

West Kootenay Mine and I n d u s t r i a l  Safety Association. 

The associa t ions  a r e  sponsored by g ran t s  from t h e  Ministry of Energy, 
Mines and Petroleum Resources and t h e  Workers' Compensation Board. The 
associa t ion  members cons i s t  of representa t ives  from industry,  t h e  
Inspect ion and Engineering Branch, the  Workers' Compensation Board, and 
St.  John Ambulance. One of t h e  important funct ions of each associa t ion  i s  
t o  organize and run t h e  zone mine rescue and f i r s t  a i d  competitions. 



The winners of various zones went on to compete in the provincial 
competition in Kamloops on June 23, 1984. Zone winners were: 

ASSOClATlON UNDERGROUND WEN PIT WE-PERSON FIRST AID 

Vancouver Island Wesimin Res. Ltd. No Entry 
Mine and indust r ia l  Captain-- D. Giaeser 
Safety Association 

Central B.C. Mine 
Safety Association 

--North Zone No Entry Quintette coal mine 
Captain--H. L a t r e i i l e  

--South Zone Teck Corporation Utah Mines Ltd. 
Beaver& I I ( i s land  Copper mine) 
Captain--T. Richards Captain--J. Pe l l e t i e r  

--Central Zone No Entry Highmont Operating 
Corp. 
Captain--8. Duncan 

West Kcotenay Mine Comlnco Ltd. No Entry 
and Industr ia l  (Sul l ivan mine) 
Safety Association Captaln--R. Gyurkovits 

No Entrv 

G ib ra l ta r  Mines Ltd. 
Captain--L. Walley 
Equlty S i lver  Mines Ltd. 
Captain--M. Jeffrey 

Neumont Mines Ltd. 
Sirnilkameen Div is ion 
Captain--W. Wal lace 

Lwnex Mining Corp. 
Captain--J. Hwvath 

No Entry 

East Kootenay Mine Westar Mining Ltd. Westar Mining Ltd. Cominco Ltd. 
and l ndustr i a l  Balmer Operation Balmer Operation (Sul l Ivan mine) 
Safety Association Captain--E. Taje Captain--E. Hingston Captain--M. Boisvert 

In addition to the above zone winners, a guest underground mine rescue 
team from Kellog, Idaho participated in the provincial underground event 
on a non-competing basis. The American Smelting & Refining Co. (Coeur 
mine) was captained by Mr. Dave Turcotte. 

The surface and underground mine rescue competitions were judged by 
personnel of the Inspection and Engineering Branch. The three-person 
first aid event was judged by St. John Ambulance personnel. 

The winners of the provincial mine rescue and three-person first aid 
event were as follows: 

UNDERGROUND WEN PIT THREE-PERSOU FIRST AID 

ComInco Ltd. Utah Mines Ltd. Cominco Ltd.. 
Sul l Ivan mine Island Copper mine Sul I Ivan mine 
Captain--R. Gyurkovits Captain--J. Pe i l e t i e r  Captain--M. b i s v e r t  



MINING ROADS I 
Under t h e  author i ty  of t h e  Ministry of h e r g y ,  Mines and Petroleum 
Resources A c t ,  t h e  road maintenance program was c a r r i e d  out  t o  
encourage and a s s i s t  i n  t h e  development of mineral resources i n  t h e  
province. 

During 1984, expenditures of $110 000 w e r e  made t o  provide annual genera l  
maintenance t o  t h e  Omineca Road and l imi ted  maintenance of t h e  Takla Spur 
access road. 

Due t o  budgetary r e s t r a i n t s ,  t h e  share  
i n  construct ion o r  maintenance of road 
was not supported i n  1984. 

The Ministry of Energy, Mines and Petroleum Resources entered i n t o  a 
shared-cost agreement with Serem Inc. t o  review a rou te  f o r  poss ib le  
extension of t h e  Omineca Road from Moose Valley t o  t h e  Lawyers 
gold-si lver  project .  The t o t a l  cos t  of this projec t  was $11 830. 



MINERAL POLICY AND EVALUATION BRANCH 

OBJECTIVES AND ORGANIZATION 

The branch was re-organized in 1984 to encompass two distinct groups: a 
Mineral Policy and Analysis Group and a Project Evaluation Group. 

The functions of the Mineral Policy and Analysis Group are the 
provision of economic, financial, and statistical analyses pertaining to 
provincial mineral sector policy, legislation and planning, and the 
collection, maintenance, and dissemination of comprehensive statistical 
data in support of Ministry resource management responsibilities. The 
group has three subgroups whose objectives are as follows: 

The Uineral Policy Group provides expertise on the economic 
aspects of mineral sector policy and planning, including 
assistance on the formulation of incentive programs, 
infrastructure support programs, taxation, and tenure systems, 
appropriate evaluation frameworks, and provincial and inter- 
provincial mineral policies. 

The Financial and Economic Analysis Group performs selected 
mineral industry economic analyses including marketing, supply, 
financial, economic, and fiscal evaluations of mineral projects 
and government programs; environmental and socio-economic 
assessment; and medium to long-term forecasts. 

The Mineral Statistics Group undertakes the collection, 
maintenance, and dissemination of comprehensive British 
Columbia mineral industry statistics for use by the branch, the 
Ministry, and other users. These include producing metal, coal, 
industrial minerals, structural materials, and placer 
operations, and associated production, sales, and values of 
commodities produced from these operations. 

The Project Evaluation Group provides coordination services and 
administrative support for implementing the province's main review 
process for new mines: the Guidelines for Mine Development. Through 
the review process, the group identified potential environmental, social, 
and economic impacts, and makes plans for adequate impact management to 
facilitate publicly acceptable mine development in British Columbia. 
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The branch is under the direction of Mr. Prank C. Basham who returned in 
October 1983 after a two-year posting at the Canadian High Commission in 
Canberra, Australia as Counseller (Metals, Minerals and Energy). 

1984 saw a retirement frcm the branch; Keith Dornan retired frcm the 
Mineral Statistics Group after some 34 years of service with the 
Provincial Government. His position has not been filled. 

During the summer of 1984, Barbara MacDonald returned on contract to the 
branch to work on the backlog on editing and auditing of the 1983 monthly 

survey of mines data. 

The remainder of the permanent staff of the branch was unchanged during 
1984. A summary of branch organization, manpower, and budget for 1984 is 
as shown in Table 2-8. 

REVIEW OF ACTIVITIES 

The functions of the four groups and subgroups in the branch are 
summarized in Table 2-9. Major activities of the branch during the year 
were as follows: 

FINANCIAL AND ECONOMIC ANALYSIS GROUP 

The Financial and Economic Analysis Group carried out numerous research 
studies and evaluations of new coal and metal-mining projects. Major 
projects during the year included: 

In depth mineral sector economic and market analyses such as 
reporting on the British Columbia Mineral Sector Current 
Conditions and Outlook, the preparation of mineral price and 
production forecasts, review and outlook of world metal 
markets, competitive position of British Columbia copper 
producers, long-term mineral supply forecast of major British 
Columbia minerals, etc. 

Financial analysis and mineral taxation studies such as the 
preparation of tax revenue forecasts, Highland Valley 
industrial tax sharing study, a pre-feasibility study of 
portable custom milling, a preliminary economic review of the 
Serem gold/silver projects, etc. 



MINERAL POL ICY 

Analytical support on 
emrging issues per t inent  
t o  provlnclal  mineral 
sector development, 
opportunit ies, and 
~rOblBmS 

Information and analysis 
o f  provincial ,  federal and 
international developments 
for  dlssemlnatlon and 
lncluslcm in  po l lcy  
papers, b r i e f i ng  materials, 
and Cablnet Submissions 

Development of pol icy 
options, impact anal ysls, 
and program evaluation 
framework 

Liaison wlth federal and 
provlnclal governments on 
mineral development 
l n l t i a t l v e s  

Table 2-9 
MIMW POLICY AND EVALUATION BRANCH 

ECONOMIC M FlNANCiAL MINERAL STATISTICS 
ANALYSIS 

Flnanclal and economic Collection, canpilation, 
studies of the provincial  and analysls and 
and international mineral dissemination of monthly 
sectors t o  f a c i l i t a t e  the and annual s t a t l s t l c s  for  
development of poi icy the sector 
options and t o  ass is t  i n  
economic decislon making 

Provision o f  s t a t i s t i c a l  
support for  branch, 

Evaluation of new coal and dlv ls ion, and min is t ry  
metal-mining projects t o  
support the Ministry 's coal 
and metal mine approval Publ lcat lon of quarter ly 
systems b u l l e t i n  of mineral 

s t a t i s t i c s  

Performance of commodity 
studies Assembly of s t a t i s t i c a l  

materlal f w  the min is t ry  
annual repor t  

Productlon and pr ice 
forecasts fo r  the provincial  
mlneral sector 

Analysis of f i sca l  and tax 
measures on the mining 
sector 

PROJECT EVALUATION 

Review of new coal and m t a i -  
m i  nlng projects, and major 
modifications t o  ex is t ing mines 

Processing of approvals-ln- 
p r inc ip le  for mining ventures 
(4  ccinpleted i n  1984) 

Comblnlng of the two o r ig ina l  
review procedures fo r  mines 
(Guldellnes for Coal Development 
and Procedures fo r  Obtaining 
Approval of Metal Mine 
Development) I n t o  the Guidelines 
for  Mine Development 

C r i t i c a l  evaluation of provincial  
legislative and regulatory 
requirements fo r  mining, i n  
cooperation with other Div is ion 
s ta f f ,  pa r t l y  under ELUTC 
sponsorship 



Reviews, briefings, and strategy on various aspects of mineral 
sector development, such as Cominco's lead moderization, costs 
recovery of the Mineral Resources Division including the cost 
of mine inspection by the British Columbia Government, etc. 

MINERAL POLICY GROUP 

The Mineral Policy Group continued to provide analytical support, 
investigation, and policy advice on current policy, legislative, and 
regulatory matters concerning the province's mineral sector. During 1984, 
these include: 

Policy and economic analysis leading to more efficient management of 
mineral resources in the province, including a review of mine 
reclamation bonding, initiation of projects to be considered 
under the proposed Federal/Provincial mineral development 
subsidiary agreement: development of Ministry strategy on 
revenue collection, comparisons of incentive programs in 
mining, etc. 

Planning studies on issues of multi-sector impacts, for example, a 
resource road policy, the closure of Granduc and its impact on 
the Stewart-Stikine area, a snow removal grant to Scottie Gold 
Mines Ltd.. the Mining Association of British Columbia brief on 
taxation and economic development, etc. 

Cabinet submissions on policy issues of pertinent, long-term concern 
to British Columbia, for example, the disposition of the 
Dominion Coal Blocks, reviews and amendments to mineral-related 
legislation and regulations, provincial positions on the issues 
of uranium moratorium, offshore minerals, etc. 

Extensive reporting and briefing on certain current matters as 
Mines Ministers' Conferences, Western Premiers' Conference, 
briefings for various mining-related trade missions, Ministry 
annual report and sununary of operations, and speeches for 
senior management, etc. 

MINERAL STATISTICS GROUP 

During 1984, the Xineral Statistics Group carried out its regular 
function--undertaking mineral statistical surveys, collection, editing, 
compilation, and dissemination of all mineral production activity and 
data for the province on a monthly and annual basis. Much of the data 



t h a t  a r e  generated by t h e  group is shared with S t a t i s t i c s  Canada and the 
Department of Energy, Mines and Resources, Ottawa. S ta f f  i n  t h e  group 
p a r t i c i p a t e  regular ly  i n  j o i n t  consul ta t ive  e f f o r t s  with o ther  
governments t o  s treamline t h e  data  co l l ec t ion  process and t o  improve the 
accuracy and v a l i d i t y  of t h e  mineral s t a t i s t i c s .  Monthly metalmine 
surveys have been computerized back t o  1981; t h i s  led  t o  g rea t ly  
increased accuracy and t imel iness  of s t a t i s t i c a l  repor ts .  

Publicat ion of t h e  B.C. Mineral Quarterly,  which contains key current  
and forecas t  ind ica to r s  of performance of t h e  mining industry,  continued 
i n  1984; it was widely d i s t r ibu ted .  

PROJECT EVALUATION GROUP 

During t h e  year, t h e  ELUC and t h e  ELUTC approved major changes t o  t h e  
review processes f o r  mines. Most importantly, t h e  two previous proceses 
( t h e  Coal Guidelines Review Process and t h e  Metal Mines Guidelines 
Review Process)  were combined i n t o  a s i n g l e  uni f ied  Mine Development 
Review Process. Other important changes included t h e  scheduling of an 
approval-in-principle decis ion  a t  t h e  end of Stage I f o r  a l l  pro jec ts  and 
t h e  adoption of a  policy of g rea te r  custom-tailoring of individual  
reviews (with respect  t o  both study terms of reference and involvement of 
agencies i n  reviews) . 

During 1984, approvals-in-principle w e r e  granted for: extensions o r  
expansions of two ex i s t ing  coal  mines (Line Creek and Sparwood 
opera t ions) ;  one new coal  p ro jec t  (Sage Creek), and one small i n d u s t r i a l  
minerals projec t  (Lussier  Gypsum). 

Project  Evaluation s t a f f  a l s o  became heavily involved i n  severa l  
deregulatory i n i t i a t i v e s ,  including amendments t o  tenure and regulatory 
l e g i s l a t i o n  and an inves t iga t ion  of overlapping agency jur isd ic t ions  a t  
minesites.  

B W E T  AND STAFF 

The budget fo r  t h e  Mineral Policy and Evaluation Branch i n  1984 was 
$422 700. The branch s t a f f  i n  1984 consisted of 10 ful l- t ime equivalent 
(FTE) posi t ions.  



MINERAL TITLES BRANCH 

ORGANIZATION AND OBJECTIVES 

The Mineral Titles Branch of the Mineral Resources Division is under the 
direction of the Chief Gold Commissioner and is responsible for the 
administration of provincial laws relating to the acquisition of and 
maintenance of tenure for minerals and coal. 

Branch activities can be summarized as follows: 

responsible for the issuance and management of all mineral, placer, 
and coal title records; 

develop and prepare appropriate mining titles legislation; 

resolve title disputes; 

provide claim map service and information; 

provide claims inspection service; 

maintain current mineral record information through 23 district 
offices; and 

provide prospector education material and lectures. 

REVENUE AND BUDGET 

The branch was responsible for collection of $6 942 716 .46  from lode and 
placer fees and receipts, and $2 816 773.46 from coal fees and rentals. 

The branch budget in 1984 was $1 189 193.00. 

ORGANIZATION AND FUNCTION 

The organization, manpower, and details of the branch in 1984 are shown 
in Table 2-10. 

The Mineral Titles Branch, under the direction of the Chief Gold 
Commissioner, is responsible for administration of provincial laws and 
regulations relating to acquisition and maintenance of tenure for 
minerals and coal. Gold Commissioners and Sub-recorders are appointed for 
24 mining divisions throughout the province (Table 2-11).  Staking 



T a b l e  2-10. ORGANIZATION, MANPOVER, M D  BUDGET 

M I M R K  T I R E S  BRANCH 

61 EWLOYEES 

CHIEF GOLD WMMl SS l  ONER 
JOHN CLANCY 

STAFF: 

---------- 

MI NERAC DISTRICT BRANCH 
OPERATIONS VANCOUVER OFFICE MANAGEMENT TOTAL. 

MANAGER 
OPERAT l ONS 

D. LIEUTARD - 

PERMANENT 2 0  10  4 3 37 
PERMANENT VACANT 1 1 0 0 2 
ACTING/SUBSTITUTE 2 1 0 0 3 

BUDGET 84/85 f 542 392 252 796 182 393 211 612 1 189 193 

I r I I - 1 

*BY STATUTE SECTION 56(2) MINERAL. ACT, THESE EMPLOYEES UNDER GENERAL SUPERVISION OF CHIEF GOLD 
COMMl SSIONER. 

GOLO WMMl SS IONERS* 
22 EWLOYEES, 

MINISTRY OF FINANCE 

1 

DRAFT I NG 
VICTORIA 

FOUR D l  STR l CT 
OFFICES 

GOU) COMM I SS I ONER 
VANCOUVER 

R. C O N E  

CENTRAL. RECORDS 
VICTORIA 
P. HAGEN 



and all work on mineral claims and placer leases must be recorded at the 
Gold Commissioner's office in the division where the claim or lease is 
located. The statistics for the Gold Commissioner's offices are shown in 
Table 2-11. 

VICTORIA AND VANCOUVER RECORDS OFFICES 

Copies of recorded mineral claims are forwarded bimonthly to the Chief 
Gold Commissioner's office in Victoria; information concerning claims and 
leases can be obtained from this office, from the division where the 
property is located, or from the Mineral Titles Office in Vancouver, 
which maintains a duplicate record system. 

Maps and records showing approximate positions of mineral claims may be 
viewed by the public at the Gold Commissioner's or Ministry offices. 
Prints of titles maps for the entire province may be obtained in Victoria 
and Vancouver. 

In 1984, the branch received 2 355 applications for placer leases in 
designated placer areas. Tnere were 27 requests for designation of 
additional placer mining areas during this period. 

Also in the branch, the Coal Administrator is responsible for reviewing 
applications for coal licences and leases, and maintaining and recording 
coal titles records. 

The branch is currently embarked on a pilot project to computerize 
titles information from the Victoria and Liard Mining Divisions. 
Computerization of Mineral Titles Reference Maps is also underway. These 
projects are scheduled to continue until the entire provincial Gold 
Commissioner's network has been computerized; completion is scheduled for 
1987.  

Mineral Claims Inspectors are based at Kamloops, Smithers, and Nelson. 
Their duties include checking the locations of mineral claims to 
correlate them with the plotted positions of the claims, determining the 
validity of staking under the Mineral Act and Mining (Placer) dct 
and Regulations, investigation 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 continued 
high volume of applications for placer leases. 
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During 1984, as a result of 98 complaints under Section 50 of the 
Mineral Act, 94 mineral claims were cancelled. 

COAL 

The Coal Administrator is responsible to the Chief Gold Comissioner 
for administration of the Coal Act. This involves reviewing 
applications for coal licences and leases and maintenance of records of 
title. 

Statistics related to coal licences for 1984 are shown in Table 2-12. 

Table 2-12 

STATISTICS FCR CDK LICENCES. 1984 

Number of coal l icence appl lcat ions .............. 
Approximate areas of coal l icence applications ... 
Number of coal licences Issued ................... 
Approximate areas of coal licences issued ........ 
Annual renta l  .................................... 
App l ica t im  fees ................................. 
Cash i n  l i e u  of work ............................. 
Miscellaneous fees ............................... 

Total.............. 

227 

54 599 hectares 

142 

B lM3 hectares 

$2 681 750.00 

$ 3 750.00 

$112 398.46 

$18 875.00 

GOLD ~ I S S I O h l E R S  

Gold Commissioners and Sub-recorders are appointed for the 24 mining 
divisions throughout the province and their duties are specified in 
writing by the Chief Gold Connnissioner (Table 2-13) .  



Table 2-15 

GOU) COmlSSlONERS 

MINING 
DIVISION 

Albernl 

A t l  i n  

Car I bca 

CI inton 

For t  Steele 

Go I den 

Greenwood 

Kanloops 

L iard 

L l  l looet 

Nanaim 

Nelson 

New Westminster 

TELEPHONE 
NUMBER ADDRESS 

Nlcola 

hi neca 

osoyoos 

Revelstoke 

S i m l  l k m e n  

Skeena 

S l ocan 

T ra i l  Creek 

Vancouver 

Vernon 

V ic to r la  

Quesnel 

Kam loops 

Nelson 

NAM 

4515 Elizabeth St., P w t  Alberni V9Y 6IC G. Mundel I 

Box 100, A t l i n  VOW I A O  P. Welock 

102, 350 Barlav Ave., Quesnei V2J 2Cl R. Campbel l 

Box 70, Cl in ton VOK 1KO F. ks te rgaard  

102 - 11th Ave. South, Cranbrook VIC 2P2 W. Anderson 

Box 39, Golden VOA IHO J. Olson 

Box 850, Grand Forks VOH IHO 5. Matsuo 

Court House, Kanloops V2c 1E5 W. Pcahachoff 

R m  412, 617 Government St.. V i c to r ia  V8V 1x4 P. Hogen 

Court House, Bag 700, L l l l o o e t  VOK I V O  B. Hal l  
Court House, Nanaima V9R 5J1 8. Hansen 

310 Ward St., Nelson VlL 554 R. McParlon 

100, 635 Columbia St., New Westminster G. Townsend 
V3M lA7 

Box 339, &mitt VOK 280 P. Lean 

Bag 5000, Smithers VOJ 2N0 D. McMI l Ian 

Room 112. Court House, Penticton V2A 5A5 J. Bodard 
Box 380, Revelstoke VCE 250 J. Torrance 

Box 9, Princeton VOX 1WO L. Marshal I 

Court House, Prince Rupert V8J 187 V. Flnnigan 

Box 580, Kaslo VOG 1MO J. Janes 

Box 910, Rossland VCG 1YO A. Shernwd 

800 Hwnby St., Vancouver V6Z 2C5 R. Conte 

Court House, Vernon VIT 4Wf, N. Schulz 

Room 412, Douglas Building, Victor lo rdV 1x4 P. Hagen 

CLAIMS INSPECTORS 

992-5591 Room 213, 350 Barlow Ave., Quesnel V2J 2C1 

554-1445 212, 2985 Ai rpor t  Dr., Kamloops V2B 7W8 

354-6134 403VernonSt . ,NelsonVlL4E6 

E. Leneve 

H. Turner 

D. M u l e  
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I N T R O D U C T I O N  

The statistics of the mineral industry are collected, compiled, and 
tabulated for this report by the Mineral Policy and Evaluation Branch of 
the Mineral Resources Division. 

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 applicable to the total Canadian production, whereas the 
British Columbia mining statistician uses prices considered applicable to 
British Columbia production. 

Peat, classified as a fuel by Statistics Canada, is not included in the 
British Columbia 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. They are 
included here for comparative purposes. 

The tabulated statistics are arranged 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 pages 79 and 80. 

Prior to 1974 the price of gold used was the average Canadian Mint 
buying-price for fine 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 pages 79 and 80 

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. 

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 Statistics 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 XET CONTENT 

The gross 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. 

L E N  ZINC COPPER COPPER-NICKEL WPPER 
CONCENTRATES CONCENTRATES CONCENTRATES CONCENTRATES MATTE 

Per Cent Per Cent Per Cent Per Cent Per Cent 

S i l ve r  98 98 98 -- -- 
Copper Less 26 lb./ton - Less 10 lb./ton 85 Less 10 lb./ton 
Lead 98 50  -- -- 50 
Zinc 50  90 -- -- -- 
Cadmi urn -- 70 -- -- -- 
Nlckel -- -- - 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 concentrate, and nickel the value of production was calculated from 
the assay content of the ore, concentrate, or bullion less appropriate 
smelter losses, and an average price per unit of weight. Since 1974 the 
values represent the settlement values received by the producers for the 
respective metals. 

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



The value of o ther  metals was ca lcula ted  from t h e  gross metal content of 
ores o r  concentrates by using a metal p r i ce  which was an a r b i t r a r y  
percentage of t h e  average pr ice ,  a s  follows: s i l v e r ,  95 per  cent ;  lead, 
90 per  cent;  and zinc, 85 per cent.  

1t is these  percentages of t h e  average pr ice  t h a t  a r e  l i s t e d  i n  t h e  t a b l e  
on pages 79 and 80. 

For 1925 t o  1973 the  values had been calculated by using t h e  t r u e  average 
p r i c e  (see pages 79 and 80) and t h e  net  metal contents  i n  
accordance with t h e  procedures adopted by S t a t i s t i c s  Canada and t h e  
Ministry of Energy, Mines and Petroleum Resources. 

Since 1974 t h e  t o t a l  quant i ty  and value of metal production include t h e  
q u a n t i t i e s  paid f o r  t o  t h e  mines, and t h e  smelter and re f ine ry  production 
t h a t  can be a t t r i b u t e d  t o  t h e  mines but is not paid for .  The quanti ty and 
value paid f o r  t o  t h e  mines, excluding outward t r anspor ta t ion  cos t s ,  
smelting and ref in ing cos t s ,  penal t ies  and deductions, a r e  shown 
separa te ly  f o r  comparative purposes. 

INDUSTRIAL MINERALS m STRUcTURAr. MATERIALS 

The values of production of i n d u s t r i a l  minerals and s t r u c t u r a l  mater ia ls  
a r e  approximately t h e  amounts received a t  t h e  point  of or ig in .  

COAL 

The value of production of coal  is ca lcula ted  using a p r i c e  per  tonne 
which i s  t h e  weighted average of t h e  f.0.b. p r i ces  a t  t h e  mine fo r  t h e  
coal  sold. 

PETROLEUM AND NATURAL GAS 

The values of production of na tura l  gas, na tura l  gas l i q u i d  by-products. 
and petroleum including condensate/pentanes plus a r e  t h e  amounts received 
f o r  t h e  products a t  t h e  w e l l  head. 



N O T E S  O N  P R O D U C T S  
L I S T E D  I N  T E E  T A B L E S  

Antimony--Antimony metal was produced a t  t h e  T r a i l  smelter  from 1939 
t o  1944; s ince  1944 it has been marketed alloyed with lead. The antimony 
is  a by-product of s i lver- lead  ores. In 1907 the f i r s t  recorded 
antimonial o r e  mined i n  B r i t i s h  Columbia was shipped from t h e  Slocan a rea  
t o  England. Since then o ther  out-of-province shipments have or ig inated  i n  
the  Bridge River, North Lardeau, Slocan, Spillimacheen, and S tua r t  Lake 
areas .  In Table 3-7C t h e  antimony assigned t o  individual  mining d iv is ions  
is t h e  reported content of ore exported t o  foreign smelters;  t h e  antimony 
"not assigned" is t h a t  recovered a t  t h e  h a i l  smelter  from various ores 
received there .  See Tables 3-1, 3-3, and 3-7C. 

Arsenious Oxide--Arsenious oxide was recovered a t  fore ign smelters 
from a r sen ica l  gold ores from Hedley between 1917 and 1931, and i n  1942, 
and from t h e  Vic tor ia  property on Rocher Deboule Mountain i n  1928. No 
production has been recorded s ince  1942. See Tables 3-1 and 3-7D. 

~ s b e s t o s - - B r i t i s h  Columbia has produced asbestos s i n c e  1952 when t h e  
Cassiar mine was opened. A l l  B r i t i s h  Columbia production cons i s t s  of 
c h r y s o t i l e  from t h e  Cassiar mine near t h e  Yukon boundary. This deposi t  is 
noted f o r  its high percentage of valuable long f i b r e  and f o r  t h e  low i ron  
content  of t h e  f i b r e .  The o r i g i n a l  claims were located a t  Cassiar  i n  
1950, and t h e  f i r s t  f i b r e  was shipped two years l a t e r .  The f i b r e  is 
mi l led  from t h e  ore  a t  Cassiar  and now most is shipped by truck t o  
Stewart. From 1953 t o  1961 t h e  f i b r e  was valued a t  t h e  shipping point i n  
North Vancouver, but beginning i n  1962 it has been valued a t  t h e  mine, 
and values f o r  the  preceding years have been recalcula ted  on t h a t  bas is .  
See Tables 3-1, 3-3, and 3-7D. 

Barite--Barite production began i n  1940 and has been continuous s ince  
then, coming from severa l  operations i n  the  upper Columbia River val ley.  
Some b a r i t e  has been mined from lode deposi ts  and t h e  r e s t  recovered from 
t h e  mi l l - t a i l ings  ponds of the  former S i lve r  Giant and Mineral King 
si lver- lead-zinc mines. See Table 3-7D. 

Bentonite--Small amounts of bentonite  w e r e  produced between 1926 and 
1944 from deposi t s  i n  t h e  coal  measures near Princeton. There has been no 
production s i n c e  1944. See Tables 3-1 and 3-7D. 

Bismuth--Since 1929 t h e  T r a i l  smelter has produced bismuth. It is a 
by-product of lead re f in ing  and thus t h e  production cannot be assigned t o  
s p e c i f i c  p roper t i e s  o r  mining d iv is ions .  See Tables 3-1, 3-3, and 
3-7C. 



Brick--See Clay and Shale Products. 

Building Stone--Dimensional stone for building purposes is quarried 
when required 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 assignedn 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. 

cement--Cement is manufactured from carefully proportioned mixtures of 
liqestone, gypsum, and other mineral materials. It has been produced in 
British Columbia since 1905. Present producers are Inland Cement 
Industries Ltd., with a 907 180-tonnes-per-year plant on Tilbury Island, 
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 
Tables 3-1 and 3-7C. 

Clay and Shale Products--These include brick, blocks, tile, pipe, 
pottery, lightweight 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 first 
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; 
Kamloops, 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 and small amounts from Wolf Mountain commenced in 
1984. 

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. 

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 signing 
of large contracts with the Japanese resulted in preparations for 
production at several deposits in the East Kootenays. First shipments to 
Japan via special port facilities at North Vancouver and Roberts Bank 
began in 1970. Production from the Northeast Coalfields began in 1983 
with shipments being made through the port of Prince Rupert. 



A l l  t h e  coal  produced, including t h a t  used i n  making coke, is shown a s  
primary mine production. Quanti ty from 1836 t o  1909 is gross  mine output 
and includes mater ia l  l o s t  i n  picking and washing. From 1910 t h e  quant i ty  
is t h e  amount so ld  and used, which includes s a l e s  t o  r e t a i l  and wholesale 
dea le r s ,  i n d u s t r i a l  users ,  and company employees; coal  used under company 
bo i l e r s ,  including steam locomotives; and coal  used i n  making coke. 
See Tables 3-1, 3-3, 3-7A, 3-8A, and 3-08. 

Cobalt--In 1928 a recovery of 1,730 pounds of cobal t  w a s  made from a 
shipment of a r sen ica l  gold o r e  from t h e  Vic tor ia  mine on Rocher Deboule 

Mountain. From 1971 t o  1973, cobal t  was shipped from t h e  Pr ide  of Emory 
mine a t  Hope. See Tables 3-1 and 3-7C. 

coke--Coke is made from spec ia l  types of coal. It has been produced i n  
B r i t i s h  Columbia s ince  1895. Being a manufactured product,  i ts value does 
not  con t r ibu te  t o  t h e  t o t a l  mineral production a s  shown i n  Table 3-1. Up 
t o  1966, coke statistics had been included i n  t h e  Annual Report a s  Table 
3-9, but  t h i s  t a b l e  has been discontinued. The coal used i n  making coke 
is s t i l l  recorded i n  Table 3-8B. 

Condensate--(a) ~ i e l d - - F i e l d  condensate cons i s t s  of l i q u i d  hydro- 
carbons separated and recovered from na tu ra l  gas i n  t h e  f i e l d  before gas 
processing. (b)  Plant--Plant condensate is t h e  hydrocarbon l i q u i d  
ex t rac ted  from na tu ra l  gas a t  gas-processing p lants .  See Tables 3-1, 
3-3, 3-7A. and 3-14. 

copper--Prom 1935 t o  1978 no copper smelter operated i n  B r i t i s h  
Columbia and most of t h e  copper concentrates w e r e  shipped t o  Japanese, 
eas te rn  Canadian, and American smelters. From 1978 t o  1983, Afton Mines 
Ltd. produced b l i s t e r  copper from i ts  own concentrates. Most of t h e  
smelting i n  B r i t i s h  Columbia i n  ea r ly  years  was done on o r e  shipped 
d i r e c t l y  from t h e  mines without concentration, but modern p rac t i ce  is t o  
concentrate t h e  ore  f i r s t .  Small amounts of gold and s i l v e r  a r e  commonly 
present  and add value t o  t h e  ore. 

Ore w a s  smelted i n  B r i t i s h  Columbia f i r s t  i n  1896 a t  Nelson (from S i lve r  
King mine) and a t  T r a i l  (from Rossland mines), and four  and f i v e  years 
l a t e r  a t  Grand Forks (from Phoenix mine) and G r e e n m d  (from Mother Lode 
mine). Later,  small smelters were b u i l t  i n  the Boundary d i s t r i c t  and on 
Vancouver and Texada Islands,  and i n  1914 t h e  Anyox smelter was blown in.  
Copper smelting ceased i n  t h e  Boundary d i s t r i c t  i n  1919, a t  T r a i l  i n  
1929, and a t  Anyox i n  1935. B r i t i s h  Columbia copper concentrates were 
then  smelted mainly a t  Tacoma, and s ince  1961 have gone ch ie f ly  t o  
Japan. 



~ o s t  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 1960ts, 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 
(Granducl--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 currently in production. The Highmont mine in 
the Highland Valley comenced shipments in 1981. 

Some of these mines have produced molybdenum as a by-product, for 
example, Bethlehem, Brenda, Highmont, Lornex, 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, Western 
Mines). 

Copper has been the most valuable single commodity of the industry since 
1966 except in 1977, 1979, 1981, 1982, and 1984 when it was surpassed by 
natural gas and coal. 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.unti1 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. 

In Tables 3-1, 3-3, and 3-7A, quantities given prior to 1962 under 
"petroleum, crude" 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. 



Fluor i t e  (Fluorspar)--Between 1918 and 1929, f l u o r i t e  was mined a t  t h e  
Rock Candy mine north of Grand Forks f o r  use i n  t h e  T r a i l  lead ref inery .  
From 1958 t o  1968, small q u a n t i t i e s  were produced a s  a by-product a t  t h e  
Oliver  s i l i c a  quarry. See Table 3-7D. 

Flux--Silica and limestone a r e  added t o  smelter furnaces a s  f lux  t o  
combine with impuri t ies  i n  t h e  ore  and form a s l a g  which separa tes  from 
t h e  valuable metal. In  t h e  pas t ,  s i l i c a  was shipped from Grand Forks, 
Oliver, and t h e  Sheep Creek area.  Today, s i l i c a  from near Kamloops and 
limestone, chief ly  from Texada Island,  a r e  produced f o r  f lux.  Quanti t ies  
have been recorded s ince  1911. See Tables 3-1, 3-3, and 3-7. 

Gold,  ode--Gold has played an important pa r t  i n  mining i n  t h e  
province. The f i r s t  discovery of lode gold w a s  on Morseby Island i n  1852, 
when some gold was recovered from a s m a l l  quartz  vein. The f i r s t  stamp 
m i l l  was b u i l t  i n  t h e  Carib- i n  1876, and it seems c e r t a i n  t h a t  some 
a r r a s t r a s  (pr imi t ive  grinding mills) w e r e  b u i l t  even e a r l i e r .  These and 
o ther  ea r ly  attempts w e r e  short- l ived,  and t h e  successful  mi l l ing  of gold 
o res  began about 1890 i n  t h e  southern p a r t  of t h e  province. By 1900 t h e  
value of gold production w a s  second only t o  t h a t  of coal.  A t  t h e  s t a r t  of, 
World War 11, gold mining a t t a i n e d  a peak yearly value of more than $22 
mil l ion,  but s ince  t h e  war it has dwindled u n t i l  developments i n  t h e  
1970's. 

I n  t h e  ea r ly  years ,  lode gold came mostly from t h e  camps of Rossland, 
Nelson, McKinney, Fairview, Hedley, and a l s o  from t h e  copper and o ther  
ores of t h e  Boundary d i s t r i c t .  A somewhat later major producer was t h e  
Premier mine a t  Stewart. In  t h e  1930's t h e  p r i c e  of gold increased and 
t h e  value of production soared, new discoveries w e r e  made and old mines 
were revived. The p r inc ipa l  gold camps, i n  order  of output of gold, have 
been Bridge River, Rossland, Portland Canal, Redley, Wells, and Sheep 
Creek. In 1971 t h e  Bralorne mine a t  Bridge River closed. 

Since t h e  closing of t h e  Bralorne mine, most of t h e  lode gold is produced 
a s  a by-product of copper, copper-zinc-silver, and o ther  base metal 
mining. Because of t h e  volume of t h i s  production t h e  amount of gold 
produced is st i l l  a t  a f a i r l y  high l eve l ,  and with t h e  s i g n i f i c a n t  rise 
i n  t h e  p r i ce  of gold i n  t h e  1970's t h e  value of production has exceeded 
t h e  peaks reached during t h e  era of gold mines i n  t h e  1930's. With t h e  
new high p r i ces  f o r  gold, i n t e r e s t  has reawakened i n  vein and bulk gold 
proper t ies  with new producing mines l i k e  Carolin, Baker, Erickson and 
Morris Summit (Sco t t i e  Gold). See Tables 3-1, 3-3, 3-6, and 3-78. 
See Table 3-12 fo r  a complete list of current  producers. 



mid, 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 placer gold 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 area 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 established at Goldstream, Fort Steele, Rock Creek, Omineca 
River, and Quesnel River. The last important strike was made on Cedar 
Creek in 1921; coarse gold was found on Squaw Creek in 1927, and on 
Wheaton Creek in 1932. 

Mining in the old placer camps revived during the 1930's 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 163 966 618 grams 
valued at $111.9 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; Cmineca, 
1869. 

In 1965, changes were made in the allocation of placer gold in New 
Westminster and Similkameen Mining Divisions and 'not assigned," to 
reconcile those figures with data incorporated in Bulletin 28, Placer 
Gold Production of British Columbia. See Tables 3-1, 3-3, 3-6, and 
3-7A. 

Granules--Rock chips used for bird grits, exposed aggregate, roofing, 
stucco, dash, terrazzo, etc., have been produced since 1930. See 
Tables 3-1, 3-3, and 3-7D. 



~ypsum and Gypsite--Production of gypsum and qypsite has been recorded 
since 1911. 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 production has come from Windermere. See Tables 
3-1, 3-3, and 3-7D. 

Hydromagnesite--Small shipments of hydromagnesite were made from Atlin 
between 1904 and 1916 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. 

~ron--Iron ore was produced in small quantities as early as 1885, 
comonly under special circumstances or as test shipments. Steady 
production started in 1951 with shipnents of magnetite concentrates to 
Japan from Vancouver and Texada Islands. Most of the known iron-ore 
deposits are magnetite, and occur in the coastal area. On average they 
are lcw 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 
wasa 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, was the Tasu mine, operating from the end of 1967 to 
1983. Copper was produced also as a by-product from this mine. 

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 shipnent 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 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 fran 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 Eease 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. 

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 29 per cent of the 
total. Most of the concentrated ore is smelted and the metal refined at 
Trail. 

Almost all of British Columbia's lead comes frcin the southeastern part of 
the province. The Sullivan mine at Kimberley is now producing about 90 
per cent of the province's lead and has produced about 86 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-dlOreille 
River, North Kootenay Lake, Slocan, southwestern British Columbia, and 
Vancouver Island. In northwestern British Columbia less important parts 
of the total output have come from Tulsequah, the Premier mine, and 
several small mines in the general region of Hazelton. See Table 3-12 
for 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. Generally all output from the Sullivan goes to 
the Trail smelter. Lead was first produced in 1887, and the total 
production amounts to approximately 8.4 million tonnes. 

In 1958, revisions were made in some yearly totals for lead to adjust 
them for recovery of lead from slag treated at the Rail smelter. See 
Tables 3-1, 3-3, 3-6, and 3-7B. 

Limestone--Besides being used for flux and granules (where it is 
recorded separately), limestone is used in agriculture, in cement 
manufacture, in the pulp and paper industry, and for making lime. It has 
been produced since 1886. See Tables 3-1, 3-3, and 3-7E. 



~agnesim--In 1941 and 1942, Cominco Ltd. produced magnesium from 
magnesite 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. 

~anganese--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. 

~ercury--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 main production to date was between 1940 and 1944 
from the Pinchi Lake and Takla mines near Fort St. James. In 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 fourth in importance in 
annual value of metals produced in British Columbia. See Tables 
3-1, 3-3, 3-6, and 3-7C. 

Natro-alunite--In 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 1954 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 3-1, 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 L99.2 kPa (kilopascals) pressure, 15'~ 
temperature, up to and including the year 1960, and thereafter 101.3 kPa 
pressure, 15'C temperature]. Full details of gross well output, other 
production, delivery, and sales are given in the tables in the 
Summary of Operations, Petroleum Resources Division. 

Nickel--One mine, the Pride of Rnory 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 Vowel1 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--Palladium was recovered in 1928, 1929, and 1930 as a 
by-product of the Rail refinery and is presumed to have originated in 
copper concentrates shipped to the smelter from the Copper Mountain mine. 
See Tables 3-1 and 3-7C. 

Perlite--In 1953 a test shipment of 1 009 tonnes was made from a 
quarry on Francois Lake. Small shipments were made in 1983 and 1984. 
See Tables 3-1 and 3-7D. 

Petroleum, Crude--See Crude oil. 

Phosphate ~ock--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 
Similkameen Rivers. Placer platinum also has been recovered from Pine, 
Thibert, McConnell, Rainbow, Tranquille, Rock, and Government Creeks; 
from puesnel, Fraser, Cottonwood, Peace, and Coquihalla Rivers; and from 
beach placers on Graham Island. Some platinum recovered between 1928 and 
1930 as a by-product at the Rail refinery is presumed to have originated 



in copper concentrates shipped to the smelter from the Copper Mountain 
mine. Small amounts were contained in the placer gold in 1979. See 
Tables 3-1, 3-3, and 3-7C. 

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 

~henium--~henium occurs in significant quantities only with 
molybdenite associated with porphyry 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 rubble, riprap, and crushed rock has been recorded 
since 1909. See Tables 3-1, 3-3, and 3-7E. 

Sand and gravel--Sand and gravel is used as aggregate in concrete 
work. 'Ibe 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 1931 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 Torbrit 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 ton, 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. A 

considerable amount of the silver is a by-product of lead-zinc ores and 
nearly all is refined at Rail, although some is exported with 
concentrates to foreign smelters. By 1983 the Sullivan mine has accounted 
for 44.4 per cent of the total silver production of the province. In 1983 
Equity Silver produced 46.6 per cent of the total silver produced in that 
year. 



Significant amounts are contributed by the Lynx, Lornex, Island Copper, 
Afton, Silmonac, and Valley mines. Table 3-12 details current silver 
production. 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 3-78. 

In 1984, silver totals include 20 134 grams, valued at $7 855, recovered 
and paid for in placer gold. 

Sodian antirnonate--In 1983 and 1984, Equity Silver was the sole 
producer of sodium antimonate. 

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. 

Sodium sulphate--In 1983 and 1984, Equity Silver was the sole 
producer of sodium sulphate. 

Stone (see Building-stone)--Cut stone for building purposes is 
prepared from rock produced at quarries in various parts 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 materials--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 
structural 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. See 
Tables 3-1, 3-2, 3-3, 3-7A, and 3-7E. 

Sulphur--Production of sulphur has been recorded since 1916. Prom 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, t a l c  was quarried a t  Leech River and a t  
Anderson Lake t o  make dust  f o r  asphal t  roofing. There has been no 
production s ince  1936. See Tables 3-1 and 3-7D. 

Thorium--See niobium. 

Tin--Tin, a s  c a s s i t e r i t e ,  is a by-product of t h e  Sull ivan mine, where 
it has been produced s ince  1941. Tin is a l s o  produced i n  a lead-t in a l l o y  
a t  t h e  T r a i l  smelter. See Tables 3-1, 3-3, and 3-7C. 

Tungsten--Tungsten, very largely  a s  schee l i t e  concentrates,  was 
produced from 1937 t o  1958, f i r s t  from t h e  Columbia Tungsten's 
(Hardscrabble) mine i n  t h e  Cariboo i n  1937 and during World War I1 from 
t h e  Red Rose mine near Hazelton and t h e  Emerald mine near Salmo. The Red 
Rose closed i n  1954 and t h e  Rnerald i n  1958. Small amounts of s c h e e l i t e  
have been produced from t h e  Bridge River, Revelstoke, and o the r  a reas  
when demand was high. In  1970, production began from t h e  Invincib le  mine 
near Salmo; it closed i n  1973. 

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

Vrqium--See niobium. 

Volcanic ash--The only recorded production of volcanic ash is 27 
tonnes from t h e  Cariboo Mining Division i n  1954. See Table 3-7D. 

zinc--Zinc was f i r s t  produced i n  1905. For many years  lead was t h e  
most valuable s ing le  metal,  but i n  1950 t h e  annual value of production of 
z inc  surpassed t h a t  of lead and i n  1966 the  t o t a l  value of copper 
production exceeded t h a t  of zinc. In 1977 t h e  production of z inc  was 
exceeded by t h a t  of copper, molybdenum, asbestos,  coal ,  crude o i l ,  and 
natura l  gas. Zinc i s  invar iably  associated with lead. Most ores a r e  mined 
f o r  t h e i r  combined values i n  zinc,  lead, and s i l v e r ,  and r a r e l y  fo r  t h e i r  
zinc content alone. Some z inc  ores contain a valuable amount of gold, and 
z inc  is associated with copper a t  Lynx mine. Modern p rac t i ce  i s  t o  
concentrate and separa te  t h e  zinc mineral ( s p h a l e r i t e )  from t h e  lead 
mineral (ga lena) .  Most of t h e  zinc concentrates go t o  t h e  zinc-recovery 
p lant  a t  T r a i l ,  roasted, then converted e lec t ron ica l ly  t o  ref ined metal. 
Usually some concentrates a r e  shipped t o  American o r  Japanese smelters.  

About 83.7 per  cent of t h e  zinc t h a t  has been mined i n  B r i t i s h  Columbia 
has or ig inated  i n  southeastern B r i t i s h  Columbia, a t  t h e  Sull ivan mine, 
and a t  mines near Ainsworth, Invermere, Moyie Lake, Riondel, Salmo, 
Slocan, and Spillimacheen. Other production has come from mines a t  



Portland Canal and Tulsequah and i s  coming from But t l e  Lake and Callaghan 
Creek. The g r e a t e s t  z inc  mine is t h e  Sull ivan,  which has contr ibuted 
about 71.7 per  cent of t h e  t o t a l  zinc production of t h e  province. 
See Table 3-12 f o r  d e t a i l s  of current  z inc  producers. 

Records f o r  t h e  period 1905 t o  1908 show shipnents  t o t a l l i n g  17 096 
tonnes of z inc  o r e  and z inc  concentrates of unstated z inc  content.  In 
1918, revis ions  were made t o  some yearly t o t a l s  f o r  z inc  t o  ad jus t  them 
f o r  recovery of zinc from s l a g  t r e a t e d  a t  t h e  T r a i l  s m e l t e r .  See 

Tables 3-1, 3-3, 3-6, and 3-78. 
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Prices' Used in Valuing Production of Cold, Silver, Copper, 
Lead, Zinc, and Coal-Continued 
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Table 3-1-Mineral Production: Total to Date, Past Year, and Latest Year 

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

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

Others ............................... 
Totals ....................... 

Roducts' 

945 4*2 186 853 C64 71 080 982 939 354 69 939 148 
178 767 690 .............. 7 335 946 ............... 7 230 396 
153 854 340 2 711 559 I2 126 785 2 772 103 I2 785 416 

Rubble. riprap. crushed rock . t 203 225 974 3 371 759 17 910 535 4 068 127 24 969 MX) 
Sand and gravel .............. t 1 098 856 633 39 560 774 99 919 233 34 628 M7 85 156 975 
. . . .  9 460 Si? 181 28 047 170 IS 760 
NO, asslgnea ................................................ I 3'9)' l i t  t . . . .  . . . . . .  

Totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 595 579 823 

Total Quan- 
ttfy to Date 

Teals-Solid Minerals. 

Perroleon andNarurol Gas 
Ctude oil ................................ m3 

' Scr naes on individual producs listed alphabetically on pages 63 to 77. 
See page 82 for convcrrian cable lo old system. 

'Test shipment - no m1ue. (5 1 ~ -  / 

Tmal Value 
fa Dne 

Quantify. 
1983 

Value. 
1983 

Quantity, 
1984 

Value, 
1984 
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Table 3-2-Total Value of Mineral Production, 1836-1984-Continued 
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Year / 1 M I  1 M e  1 1 I* 1 Nevral Gas 
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Total solid minerals 





Nore Formn .IS. tktaalq"r",i,yandMi",olprod"nim ir1"deUlr qulnlilrr "aid loIQ~mirrs,,d,hcrmrhrm"d~finin$ 
podmlim W can h .mibu&cd lo thc mimr but is "a paid fn Thc guamCky a d  mlu. paid lor to tht mimr. cxrluding o v l d  
m w ~  rnr, .nd rr(mine costr, plltir. and dcduclimr. are shorn x p m k l y  1oicornparaCiM Pu'laM. 
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Table 3-7A-Mineral Production by Mining 
I I I 



Divisions, 1983 and 1984, and Total to Date 
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Table 3-7C-Production ofMiscellaneous Metals by Mining Divisions, 1983 and 1984, and Total to Dare 



Omineea .......... 

osoyar~ ........... 

Revelstoke ......... 

Similkamcccc ...... 

Skecna ............. 

Slocsn .............. 

nail Cnek ......... 

VBOSOUYS, ......... 

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

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

Na Assigned . . .  

Torals ............... 





Na Assigned . . .  1983 

Totals .............. 1983 

To Dale 1232 149 80312 037 124 822123 337 783151 698 754123 296130 462144 0421138 801 110 409 636140 183 93519 194 732 49 I82 366143 563 453 2 835 718 197 

' Magnesium. 2 Cobalt. Selenium. 





Mining Divisions, 1983 and 1984, and Total to Date 
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Clean Coal 

Table 3-8B-Coal Production and Distribution 

Raw Coal Production 

Lbrd Mininr Division 1 I 1 1 

Coal Used 

Fan Sterie Mining Division 
Byron Creek Collieries Ltd. 

Bullmmsc Operating Cap 
Metallunied. ...................... .............. 2 437 oar 2 437 WO 1 149WO( ............. 1 149WOI 

I 

1 497 582 

1 607 088 
1 101 042 

6 057 255 
595 161 

6 450 382 
81 518 

2 214 121 
718 879 

20 322 948 

Nonniw Mining Division 
Wolf Mountain Management Lid.' 

Thermal ............... 

1 

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

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

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

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

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

945 604 
.............. 

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

945 M)4 

Table 3-8C-Raw and Clean Coal Produced 

I 

Ominrco Mi?!ing Division 

Thermal ...................................................................... 
Per cent d 1984 Uxals 

Totals 1984 ........................................................... 

Raw Coal Pmduced Clean Coal k d u c e d  

I 

1 497 582 

I M17 088 
1 I01 042 

6 057 255 
595 161 

7 395 986 
81 518 

2 214 121 
718 879 

21 268 552 

139 

23 934 618 
80 

6084 218 
20 

30 018 836 

c 

1 337 787 

1 114 479 
1 148 375 

3 794 670 
220925 

4 968 583 
240 170 

1 782 490 
728 144 

I5 335 623 

t 

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

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

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

. . . . . . . . . . .  

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

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

. . . . .  

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

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

945 6C4 
98 

18 WO 
2 

963 604 

139 

24 880 222 
80 

6 102 218 
20 

30982 440 

. . . . . . . . .  

16 235 856 
79 

4 445 512 
21 

20 681 368 

7 

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

.............. 
7 

100 
7 



by Collieries and by Mining Divisions, 1984 

and Coal Sold and Used, 1973-1984 

Coal Sold and Used 

Coal Sales Tom1 Coal Sold and Used 

Metallurgical 

~~~~~i~~ 

t 

1 374 572 

1 038 054 
1072 021 

3 742 130 
260 351 

5191667 
250244 

1 774 366 
813 857 

15 517 262 

Canada 

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 

10 811 498 
8 399 674 
9 317 051 

16 302 413 

United 
Stater 

c 

40 964 

......... 
5 549 

621 
36 324 

24 
78490 

29 745 
191 717 

British 
Columbia 

t 

6 552 

I5 348 

229 
517 

51 616 
74 262 

Thennal 

Total 
Value 

E 

N 

7 
D 
E 

A 

685 095 465 

Value 

I 
87 406 677 

149 025 665 
305 484 W1 
283 753 979 
314 316 W5 
361 254 854 
412 392 598 
423 128 068 
518 427 584 
487 OW 686 
491 949 790 
895 175 302 

Qnanriry 

f 
71 613 

4% 036 
820714 
713 202 
808 228 
933 550 
978 395 

1 169 213 
914 123 

2 246 068 
2 163 247 
4 437 312 

Totals 

Japan 

L 

267 972 

847 511 
38 614 

2 637 329 
159 936 

3064771 
............. 

638 795 
............... 
. 7 654 928 

Average 
Value 

Yt 

c 
0 
N 
F 

D 
E 
N 
T 

A 
L 

44.15 

Other 
Rovincer 

I 

829 872 

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

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

16443 
......................... 

739 
1215 

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

848 269 

Average 
Rice 
Per t  

I 
12.75 
20.52 
37.70 
41.58 
41.27 
42.35 
42.99 
43.83 
47.95 
57.98 
52.80 
54.91 

Quantity 

f 
6 924 733 
7 757 440 
8924816 
7 537 695 
8 424 181 
9 463 920 

10 570 370 
10 823 530 
11 752 621 
10 645 742 
11 480 298 
20 739 725 

To"1 

I 

836 424 

31 791 
. . . . . . . . . . .  

968 
1732 

..................... 
51 616 

922 531 

Value 

$ 
569 428 

5 567 978 
11 626843 
14 929 7W 
14 639 667 
20 MO 387 
26 887 554 
38 364 789 
35 843 708 
79 873 554 
63 839 406 

112 344 368 

Orhen 

t 

229 212 

190 543 
1027 858 

1 072 389 
64 091 

2125904 
170022 

1 135 571 
732 4% 

6 748 086 

Average 
Rice 
R'rt  

5 
7.21 

11.22 
14.17 
20.93 
18.1 1 
22.11 
27.48 
32.81 
38.W 
35.56 
29.51 
25.32 

I 

$ 
87 976 105 

154 593 643 
317 111 744 
298 683 679 
328 846 883 
381 895 241 
439 280 I52 
461 492 857 
554 271 292 
566 878 240 
555 789 196 

1 007 519 670 

f 

1 374 572 

1 038 054 
1072 021 

3 742 130 
2N1 351 

5191667 
250244 

1 774 366 
813 857 

I5 517 262 

Average 
Price Rr I 
All Types 
of Coal 

S 
12.70 
19.9) 
35.53 
39.63 
39.04 
40.35 
41.56 
42% 
47.16 
53.25 
48.41 
48.58 



Table 3-8D-Destination of British Columbia Coal'-1984 

B.C. ............ 
Albrrta ......... 
Maniloh . . . .  

Chiir ........... 

Swrdcn ......... 
Taiwan ........ 
U K  ............ 

' Excludc3 eoal urcd at plant%. ' Enimawd. 

,-. 



Table 3-9-Principal Items of Ex~enditures for 
opera;ons of all ?hies  

Class Salarics and Fuel and Prwers 
Wages Electricity S*pp~ies 





Table 3-II-Employment at Major Metal and Coal Mines, 1984 

Name of Opcmtor and Mine 

Afton Miner Ltd. (Afton 
Brenda Miner Ltd. (Brcn 
Cansda wide ~ i n ~ s  ~ t d .  
Camlin Mines Lm. ( c a r ~ l i  
Cominco Ltd. (Sullivan 

Total Meal  Mine 

' Esfimsed. 
Mill operated for spprorimately 3 weeks. 



Table 3-12-Metal Production, 1984 

~ o p c r r y  or ~ i n c  Owner or Agent ( a d  LoEarion d Mine) . Roduot Shipped 

Clinron Mining Division 

Goldrn Mining Division 

Komlmpr Mining Division 



Ba)unne sa mo C.riar~cn Kcrourcc. 1 . 1  
MolhcnJlf. 5" mu, ."lee, \( ne, , IJ 

~ r i c r m a r ~ n  ~ u ~ c , ~ ~ ~ ~  r rccr lam chclrr. 

New Wcstmi"ll.rMini"~-Diiiijo" 

Camlin (Hope) ....................... 

Nicole Mini"&. Division 
Crrigrnont (Mertitt) ................. 

ominrev Mininp Di"i3i0" 
Ulda*o (Endako) ..................... 

............. Horn Silver (Kenrncos) Dankoc Mincr L ld . .  . . . . . . . . . .  

Carolin Miner L L ~ .  .............. 

Craigmont Mines Lzd. ............ 

Placer Dcvclopmcnl Ltd. (E" 
dsko Mines Division) 

"sty Siivcr (Hourton) ............ 
3v:r Standatd (Hazelton) ......... 

Rewlslok# Mining Division I 

Equity silver ~ i n e r  ~ t d .  . . . . .  
........... Wul Kindn!. Smilhsrs 

B v a ~ c e  (Beston) ..................... W Tyner. Karnlm s 
midrtmarn (Rcuelsloke). ......... Maelarcn Foresf !rdd&tsii; 

(GoidsfnamMining Division 
Silver Cup (Ferguron) . . . . . . . . . .  Alien Matovich. Karl" 

osoyoo, Mini"# Divrrio" 
Bnnda (Brenda Lake). . . . . . . . . . .  Bmnda Mines Ltd ................. 

simiikmeen ~ i n i n p  uivrrjon 
Sirnilkameen, Lngerbellc Ncwmont Miner Ltd. (Similka. 

(Rincclon) meen ~ i v i r i on )  

S~ICM Mining Divlsron 
Gold Cliff (Slcwan) ................. NobCan Exploration Ltd. ......... 
Orenduc (Stwan) ..................... Canada Wide Miner Lrd. ......... 
Scarie, Summit L a k ~  (Stewart).. Scottic Gold Mines Ltd. ........... 
Tasv (Taau Sound) ..................... Falconbride Nickcl Miner ~ t d .  

(Wenfob Mines Division) 

Slocnn Mining Division 
Charnben (Sandon) .................. Knie Rcrourccr ~ 8 d  

...... 
43 685 Geld bullion ......... 

1mn concen 
........ ............ ........ 

2 089 710 
280 

Muiywcnire oncenlmlcr. I97 t: mriyb- 
dic uxidc. 2 564 1: fenu-mulybdmum. 
252 1: uvnlaining I 822 689 kg of 
rnuiyhdenum 

Cupper-silversold cuncenrmler. 59 016 1 
Crude urc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

978 983 
I I45 

180 133 000 
681 473 

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

10 990 W I  
............. 30 016 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
22 279 ......... 



d 

4 
Table 3-12-Metal Production, 1984-Continued 

N 

2 No milling in 1984. 
3 M h  closed in 1983, last shipment in euiy 1984. 



Table 3-13A-Destination of British Columbia Ore and Concentrates. 1984 



Table 3-13B-Destination ofMetals in Ores and Concentrates Shipped from British Columbia Mines-1984 
(Showinp Metals Paid for and Values) 

Table 3-13B-Destination ofMetals in Ores and Concentrates Shipped from British Columbia Mines-1984 
(Showing Metals Paid for and Values) 

Lead 

I I I I I I I 
copper Sllrer Country 

Tin 

Cold 

Country 

Canadian Shipments ........ 

Foreign Shipmenrr 

kg 
............................ 

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

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

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

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

208 554 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
............................ 

208 554 
208 554 

5 

2 830 486 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 830 486 
2 830 486 

Iron 

" 

Cadmium Molybdenum 

t 
97 412 

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

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

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

95 888 

5 164 

101 052 
198 464 

kg 
114 420 

Zinc 

kg 
516 753 

11 218 
447 538 

955 61 1 
51 138 

1 388 553 
7 403 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
395045 

5 355 073 

3 036 474 
11 648 053 
I2 164 806 

$ 
3 635 198 

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

............................ 
2 685 323 

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

263 658 

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

2 948 981 
6 584 179 

$ 
552 726 

kg 
93 831 976 

S 
6 970 192 

105 699 
2 954 246 

7 009 622 
423 777 

14 624 577 
58 782 

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

3 211 914 
50 038 W3 

28 406 630 
106 833 250 
113 803 442 

$ 

113 607 467 

1618 185 
115 225 652 

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

U.K. .................................. 
U.S.A. 

(not specified) 
year f . . .  

other ("M specified) 
Total Foreign.. . . .  

Total Shipments . . .  

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

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

114 420 

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

1 502 669 
95 334 645 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
552 726 
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