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FOREWORD 

This report summarizes the results of projects carried out under the Canada-British Columbia Mineral Development 
~ ~ r c c m e i t  (MDA), 19Kj.1990. This agreement wasoneof several subsidiary agrmments developed under thrcanada- 
British Columbia Economic and Regional Development Agreement (ERDA). 

The oul.~oseof the MDA was to coordinate the efforts of Canada and British Columbia to strendhen and diversifv the 
' L  " 

pmvince'smineralsindustry. Funding of $10 million was provided for the agreement, cost shared equally by the federal 
and provincial governments. The term of the agreement extended from April 1,1985 to March 31,1990. 

Theactivities sponsored under theMDA weregrouped intothreeprograms: 1. Promotion of British Columbia Mineral 
Pomtial;2. financial Assistancefor MineDeve1opment;and 3. Management, Publiclnformation and Evaluation. About 
80 percent of the total budget was allocated to activities funded under Program 1,18 percent for Program 2 activities and 
two percent for Program 3 projects. 

A Management Committee appointed by the federal and provincial ministers was responsible for planning and 
coordinating activities. Implementation of most of the activities was supervised by the British Columbia Ministry of 
Energy, Mines and Petroleum Resources (BCEMPR). About six percent of funds were directed towards aeromagnetic 
surveys, which were conducted under the supervision of Energy, Mines and Resources Canada. 

There are 130 project summaries presented in this report. Each project is described according to the fiscal year(s) in 
which it wasfunded, the amount of MDA funding received, the principal researcher(s), the supervising agency and the 
area in the pmvince where the research was located. The objectives, and achievements of each project are summarized, 
as well as an estimate of the impacts generated. A listing of all of the propct's outputs, in terms of papers, reports and 
presentations, is given at the end of each project summary. If the project was cost shared with industry, the industry 
participants are listed and the total project cost is estimated. Expenditures for the 1990 - 1991 fiscal year are not actual 
expenditure amounts and are only budgeted figures at this time. 

The results summarized in this report indicate that MDA activities have had a significant impact on the mining and 
exploration industry. The acquired geoxientific data has already led to increased exploration activity and more 
appropriate targeting of exploration and development programs. A number of potentially significant mineral occur- 
rences havebeendiscovered anddocumented. As well, theopportunitiespresented by industrial mineralsarenowmore 
widely understood and several new prospects are under consideration by industry. 

Studies camed out under the market, technical and feasibility sub-component have provided economic and technical 
data to assist industry and guide government policy. Industry is currently using several of the applications for new 
techniques and technologies to enhance resource recovery. Significant progress has been made with respect to 
understanding and developing possible solutions to the environmental problems associated with mining, and in 
particular for the prevention, treatment, monitoring and control of acid mine drainage. 

Infrastructure assessments camed out under the Financial Assistance for Mine Development program have helped 
to bring some of the province's more remote ore bodies into production. Three of the access roads studied have been 
constructed - to theGolden Bear, Nickel Plateand Lawyersmines. Two others, the Windy Craggyand Iskut River roads, 
are currently under nsiew. 

Althoughit is tooearlytomeasurealloftheimpactsgenerated bytheMDA,itisclearfrom thisreport that considerable 
progress has already been made towards strengthening and diversifying the province's minerals industry. The effects 
hilibe felt far into the future. 
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PROGRAM I 

1. Promotion of B.C. Mineral Potential .. ,,, ,,., 
The purpose of this program was to provide the pmv- 

ince's exploration and mining industry with timely geo- 
logical, market and technology information to enablemore 
appropriate targeting of exploration and development 
activities leading to the operation of new mines. During 
the term of the Agreement, expenditures on this Program 
totalled $8,286,547. 

Program 1 consisted of three components: Geological 
Surveys, Geoscience Data Systems, and Market, Technical 
and Feasibility Studies. Expenditures on each component 
were $6,662,978, !3418,WI and $1,205,569, respectively. 

Program 

I l l  

1 S U N ~ Y S  1 1 Technicd ind 1 
Systems Feasability Studies 

$6,662,978 $418,000 $1,205,569 

t- Geochemistry 

t 1:50.000 
Scale Mapping 

t Metallogenic 
Mapping 

t Industrial 
Minerals 

L Geophysics 

GEOLOGICAL SURVEYS 

Economic 

Mineral 
Opportunities 1 S P ~ Y  
Forecasting 

L Research 
&Development 

Thiscomponent of Program I was intended to stimulate 
and focus mineral exploration activity by improving the 
geoscience database and identifying areas with high po- 
tential for minerals of economic interest. Activities in- 
cluded geochemical surveys, 1:50 000 scale geologic m a p  
ping, metallogenic mapping, industrial minerals investi- 
gations and geophysical surveys. 

. .. ,. 
8 In the early years of the MDA, most of the major 

: ,: S 
geological survey projxts were camed out under contract - 

"i:ri*, 
by specialists in the private sector. In later years, the 
Geological Survey Branch of the British Columbia Ministry 
of Energy, Mines and Petroleum Resources (MEMPR) 
expanded and thereafter Minishy geologists performed : ~::..suqb 
muchof the work. The aeromagnetic surveys delivered by .~wtww~ 
the Geological Survey of Canada were the only MDA :,+>>kr, s:;f;. 
activity carried out and supervised by the federal govern- : , -,-::-.. <! 
ment. 

Most of the geological s w e y  data that was produced 
under the MDA was made available to the public in a 
timely manner through Open File maps, reports in the 
GeologicalSurvey Branch annual publications, geoscience 
journals and in public workshops and presentations. 

GEOCHEMISTRY 

DuringthetermoftheMDA, threetypesofgeochemistry 
projects were carried out. MDA expenditures on 
geochemistry projects amounted to approximately 
$1,148,000. Most of the funding was directed towards 
completionof six regionalgeochemical surveys conducted 
by the MEMPR. 

MDA fundingallowed the Ministry to build up a team 
of geochemists in the province with expertise to manage 
and deliver the regional geochemical survey (RGS) pro- 
gram based on national standards. British Columbia was 
the first jurisdiction in Canada to release regional 
geochemical survey data on floppy diskettes,thereby fa- 

. .~ 
cilitating use of these data by industry. Several new ' ~ " 

,. .* :: .' 
mineral showings were discovered resulting from follow- . - , 

up of RGS anomalies. As well, pioneering research con- , " "  ' . '  
.I..._: 

d u d  under the MDA on moss mat sampling, has dem- j7qiI"'..' . 
onstrated the effectiveness of this sampling medium for ; . :.,. 

defining both base and precious metal exploration targets. 

1:50 OW SCALE MAPPING 
, : ... 

Geologic mapsaretheprimarydata source for nearly all 
3;?s:,*. 

pure and applied earth science research. These maps are ;; S$>'.' :* 
used by scientists, planners, exploration geologists and 

i .. : 
engineers in the search for energy and mineral resources, 
in studies of geologic hazards, land use issues, and waste 
disposal. 



2 . Promotion of B.C. Mineral Potential 

i" ;.:, .. :- 3 F 
i... 'l. .,:! , ,X":." 

, .,,.; *.,:e..;;: 

: . .* . , . .z. , 

Prior to the start of the MDA, small scale (large area, 
limited detail) geologic maps wereavailable for essentially 
all of British Columbia. Less than 10% of the province, 
however, was mapped at the larger scales (1:50 000 or 
larger) essential for most users of geologic maps. To make 
matters worse, many of the available small scale maps 
were obsolete, having been compiled decades ago without 
the benefit of modern geologic concepts and techniques. 

Recognizing the importance and need for large scale 
upto-date mapping, the MDA initiated a program of 
1:50 OW scale geologic mapping in selected areas of the 
pmvince. Through this program, regional 1:50 000 scale 
geologic mapping was demonstrated to benot only viable, 
but probably the optimum scale to portray geology and 
mineral potential in British Columbia's mountainous ter- 
rain. As well, the early success of MDA projects provided 
the impetus for the establishment of a 1:50 000 scale m a p  
ping program initiated by the Ministry in 1987. 

The MDA provided funding for six 1:50 000 scale geo- 
logical mapping projects. Total MDA expenditures in this 
sub-component amounted to about $2,718,000. Four of 
these pr&cts were multi-year investigations conducted 
north of Bridge River in southwestern British Columbia, in 
thesmithers-WhitesailLakeareainthewest fe 
the province, on Vancouver Island and in the Midway- 
Cassiar area. 

The provihcial geosdence database has teen expanded 
as a result of the 1:50 000 scale geologic mapping program. 
A better understanding and definition of the potential 
distribution of mineral deposits in the province has been 
achieved. MDA projects have h e 1 9  to focus industry 
attention on areas with greater mineral potential and in- 
crease the effectiveness of exploration activities, thereby 
reducing industrycosts. Several mineral discoveries made 
during the M R A  are currently under investigation by 
industry. .. . . . 

. '.' ;>,. . . 
. . : .  . .: 

METALLOGENIC MAPPING , .- , 
, . 

Over twenty deposit scale mapping projects thmughl 
out the provincer~ceived MDA funding. As well, support 
was eiven to another nineteen miects conducted at the 

The nine MDA projects that were focused on gold have 
provided a better understanding of provincial gold re- 
sources. The potential of gold bearing skarns was recog- 
nized and sevkral compaGes aarcur&-ttly exploring goih 
skamsin southcenhaland northwestern BritishColumbia 
andonVancouverlsland. Anextensivestudvof theQuesnel - 
mineral belt has led to a more effective assessment of 
mineral claims in the region. The other regional studies of 
gold occurrences have focused industry attention on un- 
der explored areas with high precious metal potential 
elsewhere in the pmvince. 

Seven other MDA metallogenic mapping studies re- 
sulted inanimproved understanding of thedifferent types 
of mineral deposits hosted in the province's diverse geo- 
logic environment. The largest project was a four year 
investigation of Alaskan mafic and ultramafic rocks to 
evaluate their potential as sources of platinum group ele- 
ments. Specific targets were defined which are currently 
undergoing huther evaluation by industry. Another ma- 
jor project involved the mineral evaluation of a proposed 
parkin the Chilko Lake area. This project identified zones 
of high mineral potential, some of which have teen staked 
by industry, and provided valuable information for use in 
a provincial park assessment. 

Nineteen studies were undertaken by faculty and staff 
at theuniversityof BritishColumbia. These projects led to 
a better understanding of the geology and mineral poten- 
tial of the pmvince and complemented researchby govem- 
ment and industry. In addition, this work contributed to 
the education of the next generation of geoscientists. 

INDUSTRIAL MINERALS 

MDAexpendituresontwelveindustrialmineralprojects 
amounted to about $627,W. These projects compiled an 
inventory of provincial industrial minerals with develop 
ment potential. The first provincial scale maps of indus- 
trial minerals known occurrences were produced. Pro- 
vincial resources of dimension stone, limestone and dolo- 
mite, peat,olivine,nepheline syenite, kldspar, carbonatites, 
garnet, silica, talc, zeolites, fluorspar, magnesite and phos- 
phate were documented. 

. . . ~~~~~~~ ~~~ 

university of British ~olumbia.'To&l MDA expenditures TheMDA p+ts have increased awarenessof provin- 
in this sub-component were about $1,544,000. cial industrial minerals. which should contribute towards 

MDA funding expanded the Ministry's established 
programof mineraldeposit studies. Theresultsof many of 
the smaller MDA projects were incorporated into subse- 
quent work done by the Geological Survey Branch. In 
some cases, the initial MDA funded work led the way for 
future projects. 

- ~ ~ -  .- ~ 

a more diversified mining industry in the future. Signifi- 
cant industry interest was generated in the potential of 
provincial industrial minerals and many private sector 
companies began or intensified exploration activities as a 
result of project findings. Further, plans are currently 
underway by private companies to develop provincial 
aamet and talc msourca. - 

Thefivecoalprojectscamed out underthemetallogenic 
mapping component have increased awareness of the GEOPHYSICS 

metailurgical, thermal and coalbed methane re- 
sources in southeas- and northeast- ~ r i ~ ~ h  colum- Regio-laemmagneticsu~eys wereconducted in three 

bia, F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ areas of British Columbia by the Geological Survey of ~, --- ' .-. . -. . -. .. . . -. . 
will be guided by the new information. Canada. Total expenditures in this sub-component 

amounted to $625,000. The data collected will aid in 
geological mapping and interpretations. 



Geological Surveys - Geodtemistry . 3 

recently incorporated moss-mat sampling into their explo- 
1.1 Geological Surveys ration programs: Battle Mountain (Canada) Incorporated, 

, i .n BP Canada Inmrpomted, Cominco Limited, Placer Dome 
..........:;..I.. 

, ,  :.. Incorporated, and Teck Corporation. 
1.1.1 Geochemistry , s:.aiL:,~ :F: .  

. - i i  ,,: . , .:. .:, ' :> 
Geochemical Sumeus - the wlMion,  vrevaratian, and : . , . .~ . -.. ,. OUTPUTS 

....... - ............................................. 

may be interpreted as indicating arm of enhanced min- - ~ u r v e y h t a ,  British ~ o l u m b i a ~ i n & y o f ~ n e r ~ y , ~ i n e s  
em1 wfential. and Petroleum Resources, Geological Fieldwork 1986, , -. 2, c::., 

' . i 

Pmject name GEOCHEMICAL' 
INTERPRETATION 

MDA expenditures $1@2,503 (1986-1987) 

Principal researcher(s) P. MATYSEK AND 
J. GRAVEL 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project locatfon PROVINCE-WIDE 

OBJECTIVES To enhance the mineral industry's 
knowlcdgeand useof exploration geochemistry in ~ritish 
Columbia and therebv imomve the ~mbabilitv of discov- * .  
erina new ore deposits. This pmiect intended to conduct 

Paper 1987-1, pages 387394. 

Matysek, P.E. and Saxby, D.W. (1986): Comparative Study 
of Reconnaissance S- Sediment Sampling Tech- 
niques for Gold Fieldwork (93L), British Columbia 
Ministryof Energy.MinesandPctmleumhurces,Gm- 
logical Fieldwork 1986, Paper 1987-1, pages 395-400. 

Matysek, P.F. and Day, S.J. (1987): Geochemical Orienta- 
tion Studies Northern Vancouver Island Eieldwork 
and Preliminary Results, British Columbia Ministry of 
Energy, Mines and Petroleum Resources, Geological 
Fieldwork 1987, Paper 19881, pages 493-503 

Day, S.J., Matysek. P.F. and Johnson, W.M. (1987): The 
Regional Geochemical Survey Evaluation of an ICP- 
ES Package, British Columbia Minist y of Energy, Mines 
and Petroleum Resources, Geological Fieldwork 1987, 
Pawr 19881, pages 503508. - . , . - 

research into geochemical sampling, analysis and interpre- 
tation methods. Day, S.J. and Matysek, P.F. (1988): Using the Regional 

Geochemical Survey Database Examples fmm the 
ACHIEVEMENTS As a result of this project, the British 1988 Release (1048, F, G. & K), British Columbia Min- 
Columbia Geological Survey Branch (GSB) was one of the istry of Energy, Mines and Petroleum Resources, Geo- 
first in Canada to release renional eeochemical survev lomcal Fieldwork 1988. Pawr 1989-1. oaees 59342. ., .. " 
(RGS) data in a digital format"on 5 174" floppy diskette;. 
The data are accessible by personal computer and can be Other Publ'ca'lonS 
manipulated by various commercial statistical and plot- Matysek, P.F. Day, J.S. and Gravel, J.L. (1987): British 
ting programs. Sales of these digital packages indicate Columbia Profile; Association of Exploration Geochemists, 
there is a growing use by both individuals and mapr Explore Newsletter, Vol61, Oct. 1987, pages 1-3. 
exploration firms of this type of data and technology. - 

Talks 
Pioneering research on moss-mat sediment as an alter- 

native stream sampling medium and it's incorporation Matysek, P.F.(1989): "Using the Regional Geochemical 

into the Regional Geochemical Surveys was initiated by Survey Database"; Kootenay Exploration Meeting, 

this project and has since stimulated the exploration com- Eastern Chamber of Mines, Nelson, British Columbia, ....... --- 
munityto follow suit. The GSB has become a source of AprU 12-14, IYW. 

expert information on the sampling, handling and inter- Matysek, P.E.(1989): "Quality Contmlof External Labora- 
pretation of moss-mat surveys. tory Contractors at the British Columbia Geological 

IMPACT Digital RGS data packages have increased user S-ey Branch"; ~ a n a d k n  Institution of chemi';try, ,... 
Victoria, British Columbia, June 6,1989. ._,is ... , .. 

flexibilitv. which has resulted in a more soohisticated level 
of geological interpretation. To d a t e o v e r i ~ ~ ~ d i ~ i t a l  data 
packages have been sold. 

Several new mineral showings can be directly accred- 
ited to the use of moss-mat sediment in stream surveys as 
reported by individuals and private firms. Old mining 
Campsarebeing rejuvenated asexploration firms re-assess 
their mineral potential using moss-mat sediment surveys. 
The following are but a few of the companies that have 

Gravel, J.L.(1989): "Exploration Geochemistry for the 
Prospectof'; ~ o o t e &  Exploration ~ e e t i n ~  - I'ros- 
oator's Workshoo. Eastern Chamber of Mines. Nel- 
kn ,  British Coluibia, April 12-14,1989. 

Gravel, J.L.(1989): "SickerVolcanicsintheRGS: Workshop 
on Sicker Volcanics", Ministry of Energy, Mines and 
Petroleum Resources, Nanaimo, British Columbia, 
October 15-16,1989. . - -- .- .; ~: . . ~ .  . ,- . ,  

~. . . . :., . . . . . . . . . . . . . . . . .  
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Gravel, J.L.(1990): "Advances in Moss Mat Research"; 
Vancouver Geochemical Group, Vancouver, British 
Columbia, March 24, 1990. 

Gravel, J.L.(1990): "Moss Mat Nature's Little Sluice Box"; 
Canadian Institution of Chemistry, Victoria, British 
Columbia, April 21,1990. 

Matysek, P.F.(1990): 'The Golden Fleece and Gold Explc- 
ration in British Columbia; Renaissance of an Old 
Prospecting Tool"; Prospectors and Developers Asso- 
ciation Meeting, Toronto, Ontario, March 13,1990. 

Project name REGIONAL GEO- 
CHEMICAL SURVEYS 

MDA expenditurns $867,539 (1986-1990) 
$128,000 (Budgeted, 1991) 

Principal researcher(s) P. MATYSEK, J. GRAVEL, 
W. JOHNSON, 
S. ZASTAVNIKOVICH, 
A.J. BORONOWSKI, S. DAY 
AND W. JACKAMAN 

Supervising agency B.C. GEOLOGICAL SURVFT 
BRANCH 

Otherparth+pating GEOLOGICAL SURVEY OF 
agencies CANADA 

Project location 1986 PRINCE GEORGE 
AREA 

1987 CENTRAL B.C. 
1988 NORTHWEST B.C. 
1989 NORTHERN 

VANCOUVER ISLAND 
1990 SOUTHERN 

VANCOUVER ISLAND 

The Geological Survey Branch developed the in-house 
resources (personnel and computer) to generate all Open 
Files to ensure timely release of RGS data. Innovations in 
program design, content and presentation were intro- 
duced to increase bothinformation content and easeof use. 
Developmentsincluded the useof moss-mat sediment as a 
primarysamplemedia,newfield datacollectiontechniques, 
in-house computer programs for quality control of ana- 
lytical data, statistical interpretation techniques to aid 
anomaly definition and down sizing of element plots that 
arecollated intoa map booklet. Also, regional geochemical 
data werecontinued to bemadeavailableon 5 1/4floppy 
diskettes. 

IMPACT On average, for recent releases (1987-1990), 100 
data and map packages were sold on release day. A 
production run of 210 packages was generally sold out 
within the first year. 

A claim staking review process initiated in 1989 re- 
vealeda20 to25% increasein thenumberofclaims held on 
Northern Vancouver Island which can be directly related 
to the release of British Columbia RGS Open Files. 
Explorationists within the industry have reported several 
new important mineral showings which were discovered 
on northern Vancouver Island resulting from follow-up of 
RGSanomalies. ConsolidatedPaytelLimited,PlacerDome 
Incorporated and Transtel Communications Corporation 
are a few of the companies whose exploration work has 
been influenced by the geochemical survey data. 

In addition, RGS innovations in sampling, analytical 
and interpretation methods are being adopted by the in- 
dustry thus advancing the science of geochemistry in 
British Columbia. 

1991 SOUTHEAST B.C. 

OBJECTIVES To stimulate exploration leading to the - 
discovery of new mineral deposits by undertaking re- 
gional geochemical surveys (RGS) in remote and under- 
explored areas of British Columbia. This project intended 
to conduct systematic sampling of stream sediment and 
water at a reconnaissance scale (1 site/lO kd) over large 
areas usingnationally established methodsand standards. 
The result& database would be important to the explo- 
ration industry for defining regions of high mineral pc- 
tential. Sediment samples were to be analyzed for gold and 
21 otherelements. In addition, thedatabase would provide 
usefulinformation forenvironmental, landuseassessment 
and health studies. 

ACHIEVEMENTS Since 1976,40 1:250 000 scale NTS map 
sheets (approximately50% of British Columbia) have been 
surveyed from which roughly 39 7W sites havebeen sam- 
pled for either stream, moss-mat or lake sediment and 
stream water. Partial fundina through the Mineral Devel- 
o ~ m e n t ~ g r e e m e n t a s s i ~ ~ ~ ~ e s u ~ ~ ~ n g o f 1 8 ~ a ~ s h e e t s  Regional Geochemical Sampling for 23 elements has 
from which approximately 12 500 samples were collected. helped industry define exploration targets. 
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OUTPUTS 

Fieldwork Artkles 
kronowski, A.J. and Johnson, W.M. (1985): Regional 

Geochemical Surveys: RGS 13 -Prince George (93G/ 
W 1/2) and McBride (93H/E 1/2); RGS 14 - McLeod 
Lake (931); British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Geological Fieldwork 1985, 
Paper 1986-1, page 113. 

Zastavnikovich, S. and Johnson, W.M. (1986): Regional 
Geochemical Surveys RGS 16- Whitesail Lake 93E and 
RGS17-Smithers 93L West-CentralBritishColumbia; 
British Columbin Ministry of E w g y ,  Mines nnd Petro- 
leum ReMums, GeologicalFieldworkl986. Papa 1987- 
I, pages 411-412. 

Faulkner, E.L. (1986): British Columbia Regional 
Geochemical Survey Release - An Assessment (936, 
93H k 93J), British Columbin Ministry of Energy, Mines 
and Petroleum Resourm, Geological Fieldwork 1986, 
Paper 1987-1, pages 385386. 

Gravel, J.L. and Matysek, P.F. (1987): RegionalGeochemical 
SurveysRGSl8-Iskut River (104B);RGS19-Sumdum 
(104F)andTelegraphCreek(lO46);RGSu)-Tulsequah 
(104K); British Columbi. Ministry of Energy, Mines and . ' 

i :?tjrL289 ,& 
PetroleumResources, GeologicalReldworkl987, a p e  ,, ,,w-,"sM 
19881, pages 489-492. : -, . L.,.. . .  . 

Matysek, P.F. (1987): Applied Geochemistry Subsection - 
Overview of the Fist Two Years; British Columbia 
Ministry of Energy, Mines nnd Petroleum Resources, 
Geological Fieldwork 1987, Paper 1988-1, pages 481 
4 s .  

Matysek, P.F;, Day, S.J. and Gravel, J.L. (1988): Applied 
Geochemistry Subsection; Highlights of 1988 Activi- ; , ;. ,, , . . 
ties; British Columbin Ministnf of Enerm, Mines nnd , . , n .. 
~etroZeumResources, Geologicai geldwox 1988, paper 
1989-1, pages 579583. . , .  . .  . , , ,  

. . 
Gravel, J.L. and Matysek, P.F. (1988): 1988 Regional : <:-*:.? 

Geochemical Survey, Northern Vancouver Island and 
Adjacent Mainland (92E, 92K, 92L & 1021); British Co- 

, ., . . . .  
i. 

y ,,$, :".: ..~- ... " 
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lumbia Ministry of Energy, Mines and Petroleum Re- 
sources,Gmlogical~eldworkl988,Paper1989-1,pages 
585-591. 

, --I Gravel, J.L., Jackaman, W. and Matysek, P.F. (1989): 1989 
Regional Geochemical Survey, Southern Vancouver 

I 
i 1 '  Island and Lower Mainland (92B, 92C, 92F & 92G); . , .-. 

BritishColumbiaMinisty ofEnngy,MinesandPetroleum 
Resources, Geological Fieldwork 1989, Paper 1990-1, 
pages 503-510. .. . ,.~ .. 

Open Files 
RGS 13 - Prince George (93G/W 1 /2) 

RGS 14 - McBride (93H/W 1/2) 

RGS 15 - McLeod Lake (93J) 
RGS 16 - Whitesail Lake (93E) 

RGS 17 - Smithers (93L) 
RGS 18 - Iskut River (lO4B) 

RGS 19 - Sumdum (l04F) and Telegraph Creek (l04G) . , 

I.:' RGS 20 - Tulsequah (l04K) 
1 

..~.. - -  RGS 21 - Nootka Sound (92E) 
i -,.;. 
! > I RGS 22 - Bute Inlet (92K) 

. . RGS 23 - Alert Bay (92L) and Cape Scott (1021) 
I . - RGS 24 - Victoria (92B) and Cape Rattery (920 

RGS25 - Alberni (92F) 
RGS 26 - Vancouver (92G) 

Papers 

, . Lefebure, D.V. and Gunning, M.H. (1987): Regional 
: ? 4 '  Geochemical Stream Sediment Survey Results for 

. -. Smithers (93L) and Whitesail Lake (93E) Map Sheets; 
. - .~ 

BritishColumbiaMinisty ofEnergy,MinesandPetroleum 
Resources,ExplorationinBritishColumbia 1987,pages 
127-148. 

,:. .,.~ Talks 
, Matysek, P.F.(1988): "Applied Geochemistry Breaking 

+.,;+ ' . New Gmund"; Annual 1988 Cordilleran Roundup, 
. . Vancouver, British Columbia, Februaly 6,1988. .. , 

* :  
Matysek, P.F., Gravel, J.L. and Day. S.J.(1988): "Review of 

. . ... . . . , . . .  . _ _  Applied Geochemistry Programs 1987"; Vancouver 
.i I: _ : , . .<' . .. . Geochemical Gmup, Vancouver, British Columbia, 
"? >',.> C?'? <>,?. '* Aoril19.1988. ~. 
h<.>J2, ,&,.. 

. ~.e..: . .. . . Matysek, P.F.,Gravel, J.L. and Day. S.J.(1989): "Review of 
* * ,  ....,z;,:<-;~~ :. . Applied Geochemistly Programs 1988"; Vancouver 

Geochemical Gmup, Vancouver, British Columbia, 
' February 21,1989. 

Matysek,P.F.(1989): 'TnhodudiontoRegionalGeochemical 
. Survey Data for Northern Vancouver Island"; 

Campbell River, British Columbia, June 20,1989. 
, ,..<>, .,,..,.." ~ , . ~s .., . Gravel, J.L.(1990): "Introduction to Regional Geochemical 

/.sq ,.. . .. - . . .; .j..; . Survey Data for Southern Vancouver Island", 
Nanaimo, British Columbia, July 4,1990. 

Project name ANALYSIS OF 
ARCHIVED RGS 
SAMPLES 

MDA expenditures $49,998 (1989) 

Principal researcher(s) P. MATYSEK, 
W. JACKAMAN AND 
S. FEULGEN 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Otherparticipating GEOLOGICAL SURVEY OF 
agencies CANADA - 
Project location SOUTH CENTRAL, CEN- 

TRAL &NORTHWEST B.C. 

OBJECTIVES To re-kindle exploration activity by re- 
leasing new analytical data for archived sediment samples 
collected on previous Regional Geochemical Surveys. 
Concentrations of gold plus 33 other elements including 
therareearths weretobedetermined byneutronactivation 
analysis. The project intended for these new data, in 
combination withadvancesindata presentationand statis- 
ticalinterpretation,to highlight subtlemineral trends which 
had escaped previous detection and to pmvide a new 
database with useful information for environmental, land 
use assessment and health studies. 

ACHIEVEMENTS The Mineral Dcvelopment Agreement 
funded in part theanalysisof 24 972 samples from 21 map 
sheets. 

Archive analysis data fmm the Nelson and Lardeau 
areas were compiled with original data to produce the 
Purcell ~ i l d e r n & ~ o n s e r v a n c ~ ~ e o c h c m i s t ~ s t u d ~  which 
was released as an Open File in February 1990. 

IMPACT The initial release of axhived samples analyti- 
cal data comprising map sheets for the Penticton, Nelson, 
Lardeau and Vernon areas is tentatively scheduled for 
Spring 1991. Response is anticipated to be at least com- 
parable to earlier RGS releases which generally saw release 
day salesof approximately loodataand map packagesand 
a flurry of pre- and post- release staking activity. 

The initial run of 50 data and map packages for the 
Purcell Wilderness Conservancy Study were sold out and 
a second run has been completed. 

OUTPUTS 

Open Files 
Matysek, P.F.,McLaren,G.P., Jackaman, W.,Stewart, G.G. 

(1990): Stream Sediment Geochemistry of the Purcell 
WildernessConservancy Study Area (t'iTs 82F/15,16 
and 82K/1, 2, 7 & 8), British Columbia Ministry of 
Energy, Mines and Petroleum Resources, Open File 
1990-11. 





150 000 Scale Geological Mapping - the identifica- 
tion, within a speclfic geopphical area, of the bedrock 
types, their origins, their spatinl and chronologicfl rela- 
tionshipsand thesetting of known mineral occurrences to 
provideageologicaldata basefirmsourceassessment,and 
to define broad areas of enhand mineral potential. 

Project name GATAGA 

MDA expenditures $49,318 (1986-1987) 

Principal msearchetfs) K. MCCLAY 

Supervising agency B.C. GEOLOGICAL SURVFl 
BRANCH 

Otherparticipating GEOLOGICAL SURVEY OF 
agencies CANADA 

Project location NORTHEAST B.C. 

OBJECTlVES . To assist industry in the focus of their 
exploration activity in the Gataga area of northeastern 
British Columbia by producing a model of the structural 
and sedimentological evolution of the district. 

ACHIEVEMENTS Four 150 GQO scale maps were pro- 
duced which detail the geology in the vicinity of the 
Driftpile sedimentary-exhalative (SEDM) Camp. This 
work has contributed to a better understanding of the 
stratigraphic and structural setting of the deposits. 

IMPACT The maps have not yet been published. Future 
exploration work will be guided by the new maps when 
they are made available. 

OUTPUTS 

Fieldwork Artkles 
McClay, K.R. and Insley, M.W. (1985): Structure and 

Mineralization of the Driftpile Creek Area, North- 
eastern British Columbia (948/16,94F/14,94K/4, & 
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I 94L/1); British Columbia Ministry $Energy, Mines and areas of southem Vancouver Island, especially in areas 
PetroleumResources. GeoloaicalFieldwork1985, Paper underlain by similar Sicker Group volcanic rocks. ., . 
;986-1, pages 343350. . .,, . c*i::~' 

< . .,* , . , .,~ ,. . 
! 

OUTPUTS 
MfClav, K.R., Insley, M.W., Way, N.A. and Anderton, R. . , . .. ...,, 

~ortheast&British~olumbia(94E/16,94F/l4,94K/ M ~ ~ ~ ,  N.W.D. and  rid^^, S.J. (19%): ~ ~ l ~ g y  of the 4,94L/1,94L/7, & 94L/8); British ColumbiaMinisty of Cowichan Lake Area, Vancouver Island (92C/16); 
Energy, Mines and Petroleum Resources, Geological 

.a;- BritishColumbiaMinistty ofEnergy,MinesandPetrokum Fieldwork 1986, Paper 1987-1, pages 193-200. Resources. Geolopical Fieldwork 1986. Paver 1987-1, " . * 
pages 223-229. 

McClay, K.R. (1989): Inversion of the Kechika Tmugh, Massey, N.W.D. and Friday, S.J. (1987): Geology of the 
Northwestem British Columbia, Canada. Znwrsion Chemainus River-Duncan Area, Vancouver Island 
Tcdonics,SpecialPublicationof theGeologicalSociety (92C/16; 92B/13), British ColumbinMinistry of Energy, 
of London, 1989. Mines nnd Petroleum Resourm, Geological Fieldwork 

1987, Paper 1988-1, pages 81-92. 
... \ . . 

Project name SICKER ;. 12.. , ,,; !.:. . . 
Massey, N.W.D. and Friday, S.J. (1988): Gwlogy of the 

. . ,  Albemi - Nanaimo Lakes Area. Vancouver Island . . 
MDA Expenditures $455,410 (1987-19903 (92F/IW,92F/ZE and part of92~/7), British Columbia 

Ministry of Energy, Mines and Petroleum Resources, 
Principal researcheds) N. MASSM Geological Fieldwork 1988,1989-1, pages 61-74.' . ' 

Supervising agency B.C. GEOLOGICAL SURVEY ... :. - -  - 
BRANCH . , .  Open Files . . 

Project location SOUTHERN VANCOUVER Massey, N.W.D., Friday, S.T., Tercier, P. and Rublee, V.J. 
ISLAND (1987): GwlogyoftheCowichanLake Area (92C/16), ;; . . : . 

British Columbia Ministy of Energy, Mines and Petro- .... ,,.. ,v:,.,s 

OBJECTIVES To euide industrv exploration in the leum Resources, Open File 1987-2. (-. I .  . ,  . 
Sicker Of rock' On southern'anSouver Island by Massey, N.W.D., Friday, S.J.,Tercier, P.E., and Potter,T.E. 

. . ..*.. . . .  

providing a detailed analysis of the area's stratigraphy, (1988): Geology of the Chemainus River and Duncan 
structureand by metallotect definition. This obpctive was Area (92C/16E, 92B/13), British Columbia Ministry of 
to be achieved through 150 50 scale geological mapping E~gy,MinesnndPetmleum~ums,OpenF. : ~ .: . ' , and geochemical surveying of theareaand by studying the 

, ,..' 
extent of polymetallic sulphide deposits and their similar- Massey, N.W.D., Riddell, J.M. & Dumais, S.B. (1989):Geol- 
itv to Westmin Resource's Buttle Lake deposits. o m  of the Port Albemi-Nanaimo Lakes Area (92F/ 

ACHIEVEMENTS Three 1:50 000 scale geological maps 
were produced whichcovered thecowichan Uplift area of 
southern Vancouver Island. This mapping has led to an 
improved understanding and redefinition of the 
stratigraphy of the Paleozoic rocks, which in turn has 
resulted in better definition of the potential distribution of 
basemetaland othermineraldeposits. Maprcontractional 
faults of Tertiary age were identified and mapped 
throughout the uplift. It was discovered that these faults 
have had a profound effect on the distributionof rocks and 
mineralization, as well as themselves being conduits for 
gold-bearing fluids. Studies of the geochemisny of the 
volcanic rocks of the area are proceeding and will result in 
a model of thedevelopment of the Paleozoic island arc and 
subsequent igneous events. 

lk, 2E;and part of 7E), Blitish ColumbiaMinist ry of En- 
ergy, Mines and Petroleum Resources, Open File 1989-6. 

Papers 
Massey, N.W.D., Schroeter,T.G. kMcMillan, W.J. (1987): 

Debbie, British Columbia Ministry of Energy, Mines and 
Pet~oleum Resources, Exploration in British Columbia 
1987, pages 828-34. 

Massey, N.W.D. & Day, S.J.(1988): Moss-mat St& 
Sediment Sampling in the Albemi-Nanaimo Lakes 
Area (92F/1W, 2E and part of 7D, British Columbia 
Ministy of Energy,Minesand Petroleum Resources, Ex- 
ploration in British Columbia 1988, pages 855-62. 

Abstracts - 
IMPACT Extensive private sector exploration of the Massey,N.W.D.,Friday,S.J.&SutherlandBmW% A. (1989): 

Paleozoic rocks of the Cowichan uplift took place prior to Paleozoic Stratigraphy of the Cowichan Uplift, South 

and during the targets were volcanogenic Vancouverlsland, and Controlson theDistribution of 

base-metal massive sul~hides similar to the Westmin's Mineralization, Geological Society $Arne&, Abstracts 

Buttle Lake de~osits. h o r k  has since ex~anded to en- with Programs, Volume 21, page 112. 

compass the wholemngeof diversemineral depositsin the 
area, particularly those that are gold-bearing. This project 
has helped to focustheattentionof explorationistson other 
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Talks 
Presentations were made at the following: 
- University of British Columbia Geology Department, 

"Geology of the Cowichan Lake Area," Vancouver, 
British Columbia, March 1987. 

- Cordilleran Roundup, "The Stratigraphy and Structure 
oftheCowichanUplift,Vancouver Island, andRelations 
to Mineral Deposits," Vancouver, British Columbia, 
February 1988. 

- University of Victoria Geography Department, "The 
GeologyofSouthernVancouverIsland,"Victoria,British 
Columbia, April 1988. 

- Geological Society of America, Cordilleran/Rocky 
Mountain Sections Meeting, Spokane, Washington, May 
1989. 

Workshops 
An informal workshop was presented to industry 

respresentatives on the Sicker Group geology and mineral 
deposits in Ladysmith, British Columbia, August 1988. 

Wilton,H.P.,Pfuetzenreuter,S.N.&Massey,N.W.D.(1989): 
Sicker Gmup Workshop. Included a two-day fieldtrip 
before the workshop to the Cowichan uplift area led 
by N.W.D. Massey. Oaober 1989. 

Project name TASEKO-BRIDGE 
RIVER 

MDA expenditures $637,115 (1987-1990) 

46,500 (Budgeted, 1991) 
Principal researcher(s) P. SCHIAWZA, RG. GABA 

AND J.K. GLOVER 
Supmising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location SOUTHWEST B.C. 

OBJECTIVES To encourage mineral exploration in the 
Taseko-Bridge River area of southwestern British Colum- 
bia by providing a geological framework for known min- 
eral occurrences, alteration zones and geochemical 
anomalies. This objxtive was to be achieved through 
1 :50 000 scale geological mapping, lithogeochemistry and 
moss mat geochemistry. The project intended to produce 
an assessment of the overall mineral resource potential of 
thearea, which wouldbeuseful for futureregional and site 
spcific studies. 

ACHIEVEMENTS Four 150 50 and two 1:20 000 scale 
geological maps were produced, which have contributed 
to a better understanding of the definition, distribution, 
and stratigraphic and structural relationships of late 
Paleozoic through Tertiary rock units. A better under- 
standing was also developed of the structural/plutonic 
controls of metallic mineral occurrences, which include 
porphyry-style copper-molybdenum, mesothermal gold- 
quartz veins, auriferous polymetallic veins, stibnite veins, 

rheelite veins, and cinnabar veins and disseminations. 
Thesemetallic mineral concentrations, fonned over a pro- 
tracted interval during mid-Cretaceous to mid-Tertiary 
time, were found to be minadent with several pulses of 
igneous activity within a changing structural regime that 
generated contractional, strike-slip and extensional faults. 

IMPACT Twospecificdiscoveriesmadebythepjxt are 
known to have prompted immediate action by 
explorationists: 1) The Pat claims were staked by Esso 
Minerals in 1987 after assays returning 331 to 377 ppm 
silver were reported from samples collected in 1986 along 
the margin of the Warner Lake stock. 2) MacNeill Inter- 
national Industries Incorporated implemented a $250,000 
diamond drillingprogram in the fallof 1989, afiera project 
member d i s c o v d  disseminated molybdenite and aurif- 
erous quartz veins on their Cub 200 claim earlier that 
summer. Inaddition,recentexplorationactivityelsewhere 
in the area has been concentrated in areas shown as fa- 
vourableongeologyand mineralpotentialmapsproduced 
by the project. 

OUTPUTS 

Fieldwork Anicles 

Glove1,J.K. and Schiariua,P. (1986): Geologyand Mineral 
Potential of the WamerPass Mapsheet (920/3);British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sou*ces,GeologicalFleldworkl986,Paperl987-1,pages 
157-169. 

Payne, D.F. and Russell, J.K. (1987): Geologyof the Mount 
Sheba Igneous Complex (920/03), University of Brit- 
ish Columbia and British Columbia Ministry of Energy, 
M i w  and Petroleum Remnrces, Geological Fieldwork 
1987, Paper 1988-1, page 125-130. 

Glover, J.K., Schiarizza, P. and Garve~,J.I. (1987): Geology 
of the Noaxe Creek Map Area (920/2), British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalReldworkl987,Pap"19881,pages 
105123. 

MDA inwing projects have h e w  industry meet the 
challenges of expbring in 6.C.k mountainous terrain. 
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m a ,  P., Gaba, R.G., Glover, J.K. and Gamer, J.1. 
(1988): Geology and Mineral Occurrences of the 

5 $ 3  Tyaughton Creek Area (920/2; 92J/15 & 16). British 

) , j Columbia Minishy of Energy, Mines and Petroleum I&- 
! , ; sources and the University of Washington, Geological 
: Fieldwork 1988, Paper 1989-1, pages 115-130. 
i r 
# .~ 

Garvet, J.I., Schiarizza, P. and Gaba, R.G. (1988): 
Stratigraphy and Structure of the Eldorado Mountain 

i . Area, Chilcotin Range, SouthwestemBritish Colum- 
? i bia (920/2; 92J/15), British Columbia Ministry of En- I ;.; ngy,Minesmrd Petroleum Resourwand the University 

! . . of Washington,Geological Fieldworkl988,Paper 1989- 
1, pages 131-143. 

Archibald, D.A., Glover, J.K. and Schiarizza, P. (1988): 
Preliminary Report on &AR/-A~ Geochronology of 
the Warner Pass, Noaxe Creek and Bridge River Map 
Areas (920/3 & 2; 92J/16), Queen's University and 
the British Columbia Ministry of Energy, Mines nnd 
PetroleumResoums, GeologicalFieldwork1988, Paper 
1989-1, pages 145-151. 

Schiarizza, P., Gaba, R.G., Coleman, M., Ganrer, 1.1. and 
Glovn; J.K. (1989): Geology and MineralOccurrences 
of the Yalakom River area (92J/15, 16; 920/1, 2); 
British Columbia Ministry of Energy, Mines mrd Pctro- 
leumResou*ces,GeologicalFieldwork,1989,Paper1990- 
1, pages 53-72 

Gaba, R.G. (1989): Stockwork Molybdenite in the Mission 
RidgeRuton: A New ExplorationTarget in theBridge 
River Mining Camo (921/16): British Columbia Minis- " . .. . 
tryofEnergy,MinesandPetroleumResources,Geological 
Fieldwork, 1989, Paper 1990-1, pages 279-285. 

Archibald, D.A., Schiarizza, P. and Garver, J.I. (1989): 
'OAr/% Dating and theTiming of Deformation and 
Metamorphism in the Bridge River Terrane, South- 
western British Columbia (920/2; 92J/15); British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources,Geological Fieldwork 1989, Paper1990-1, pages 
45-51. 

Calon, T.J., Malpas, J.G. and Macdonald, R. (1989): The 
Anatomy of the Shulaps Ophiolite; British Columbia 
Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork 1989, Paper 1990-1, pages 
375386. 

Open Flies 
Glover, J.K., Schiarizza, P., Umh&er, P~S. 'and Garver, J. 

(1987): Geology and Mineral Potential of the Warner 
Pass Map Sheet (920/3), British Columbia Ministry of 
Enngy,MinesandPetroleumResources,OpFile1987-3. 

Glover,J.K., Schiarizza, P., and Gawer,J.I. (1988): Geology 
of the Noaxe Creek Map Area (920/2), British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources, Open File 1988-9. 

Umhoefer,P.J., Gawer,J.I. andTipper, H.W. (1988): Gml- 
ogy of the Relay Mountain Area (920/2, 3); British 

Columbia Ministry of Energy, Mines and Petroleum Re- - 
sources, Open File 1988-16. .. G ! .  

Garver, J., et al. (1989): Geology of Eldorado Mountain . ; .. . 
Area (92J/15,920/2), British Columbin Ministry of En- 

,; ,, , : f?. .* 
ngy,Minesad Petroleum Resources, Open File 1989-3. 

Schiarizza, P., et al. (1989): Geology and Mineral Potential 
of the Tyaughton Creek Area (92J/15, 16; 920/2), 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Open File 1989-4. 

Schiarizza, P., Gaba, R.G., Coleman, M., Glover, J.K., 
Macdonald, R., Calon, T., Malpas, J., Gamer, 1.1. and 
Axhibald, D.A. (1990): Geology and Mineral Poten- 
tial of the Yalakom River area (92J/15,16; 920/1,2); 
British Columbia Ministry of Enngy, Mines and Petro- 
leum Resourw, Open File 1990-10. 

Abstracts 
Umhoefer, P.J., Gamer, J.I., Glover, J.K. and Schiarizza, P. a ~ . 

(1988): Geology of the Tyaughton Basin, Southern ' ~ I " 
, 

Taseko Lakes Map Area, British Columbia: Part of the * '  . . . 
Boundary between the Insular and lntermontane . -.:. .. '. :. 

Supertemnes; Geologiml Society ofAmerica, Cordilleran 
Section Annual Meeting, LasVegas, Nevada, page 238. 

Umhoefer, P.J., Gamer, 1.1, Schiarizza, P. and Glover, J.K. 
(1989): TXeLateCretaceous toEarly Tertiary Yalakom 
Fault System, Southwestern British Columbia; Geo- 
logical Society of Americn, CordilleranjRocky Mountain 
Sections Annual Meeting, Spokane, Washington, May 
1989, page 152. 

Garver, J.I., Till, A.B., Armstrong, R.L. and Schiarizza, P. 
(1989): Permo-Triassic Blueschist in the Bridge River 
Complex, Southem British Columbia"; Geologiral So- 
ciety of America, CordilleranjRocky Mountain Sections 
Annunl Meeting Abstracts with Programs, Spokane, 
Washington, May 1989, page 82. 

Schiarizza, P., Gamer, J.I., Glover, J.K., Gaba, R.G. and 
Umhoefer,P.J. (1990): MidCretacmusStructuralHis- 
tory of the Taseko Lakes -Bridge River Area, South- 

;; .. . , western British Columbia: Part of the Boundary be- 
tween the Intermontane and Insular Superterranes; 

.+.~ 
.*: Geologiml Association of Canada/Miwalogicnl Associa- ,... 

tion of W a ,  Annual Meeting, Vancouver, British 
Columbia, Program with Abstracts, Volume 15, page L., .* . .. 
A118. 

Talks 
Glover, J.K. (1988): 'Tectonic Setting of Mineral Occur- 

rences and Alteration Zones in the Warner Pass and 
NoaxeCreek Map Areas"; 1988Cordilleran Roundup, 
in Vancouver, British Columbia, February 3,1988. 

Glover, J.K., Schiarizza, P., Gawer, 1.1. and Umhoefer, P.J. 
(1988): "Late Mesozoic to CenozoicTectonics, Taseko 
Lakes Area, Southwest British Columbia: lmplica- 
tions for Collision and Subsequent History of the 
Amalgamated Superterranes"; 2nd Southern 
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Cordilleran Geology Workshop, Pacific Geoscience 
Centre, Sidney, British Columbia, April 28,1988. 

Gaba,R.G. (1989): "Geology andMetallogeny oftheTaseko 
-Bridge River Area"; 2nd Annual Kamloops Explora- 
tionconference, Kamloops, British Columbia, April 7, 
1989. 

Schiarizza,P.and Gaba,R.G. (1990): "Stmchlre, Plutonism 
and Metallogeny of the Taseko Lakes - Bridge River 
Area: A focus on new Exploration Targets"; 1990 
Cordilleran Roundu~. Vancouver. British Columbia, 

& .  

Febmary 7,1990. 

Project name WHITESAIL 

MDA Expenditures $478,244 (1987 - 1990) 
40,000 (Budgeted, 1991) 

Principal researcher(s) L. DIAKOW 
Supmising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
PrqO1ect location WEST CENTRAL B.C. 

OBJECTIVES To stimulate and guide industry explo- 
ration in the Whitesail area of west central British Colum- 
biaand improvethegeologicaldatabase inareas underlain 
by Mesozoic and Cenozoic volcano-plutonic arc assem- 
blages perceived to have epithermal precious metal po- 
tential. Thisobidive was tobeachieved through l:% 000 
scalegeologicaimappingand samplingforgeockonologic, 
geochemical and petrographic studies. This pro* in- 
tended to lead to a better &derstanding of the temporal 
relationships of mapr igneous events and their evolution 
in the Stikine Terrane. Mineral dewsits were to be classi- 

and follow-up property evaluation. Regional mapping in 
conjunction with the RGS survey impacted on private 
sector programs by delineating favorable stmcture-altem- 
tion localities and new geochemically anomalous areas. 
These surveys also confirmed the close spatial and prob- 
able genetic relationship of Cretaceous and Eocene 
plutonism with precious metal bearing veins and por- 
phyry type mineralization. Several companies have initi- 
ated programs to evaluate the precious metal potential of 
granitoid intrusions and associated high-level argillic al- 
teration that had previously been explored for porphyry 
type mineralization. 

OUTPUTS 
tied and their salient features documented in order to 
delineate metallotects and aid exploration by private sec- F'eldwork 

. . 
tor companies. 

ACHIEVEMENTS Four I:% 000 scale geological maps 
were produced which refined lithostratigraphic subdivi- 
sions of lower and middle Jurassic and Eocene volcanic 
rocks. New potassium and argon ages from volcanic and 
plutonic rocks helped to constrain timing of mapr mag- 
matic events in the pmject a m .  

Porphyry copper and molybdenum mineralization in 
the Whitesail Lake area were found to be related to the 
emplacement of Late Cretaceous and Eocene granitoid 
intrusions. As well, high-level, base metal-rich quartz 
veins, some with sporadic gold-silver concentrations, were 
discovered to be generally contmlled by steeply dipping 
extensional fracturesand faults nearthemarginof many of 
these plutons. 

IMPACT Mining company involvement in the area was 
consistently moderate throughout the duration of the 
Whitesail propft. In 1988, publication of results for the 
Geochemical Reconnaissance Survey conducted in the 
Whitesail Lake area resulted in elevated staking activity 

Diakow,L.and Mihalynuk,M. (1986): Geologyof Whitesail 
Reach and Troitsa Lake Map Areas (93E/10W, 11E); 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Geological Fieldworkl986, Paper 1987- 
1, pages 171-179. 

Diakow, L.J. and Koyanagi, V. (1987): Stratigraphy and 
Mineral Occurrences of Chikamin Mountain and 
Whitesail Reach Map Areas (93E/06, lo), British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
soums,Geological Reldworkl987,Paper 19881, pages 
155-168. 

Diakow, L.J. and Drobe, J. (1988): Geology and Mineral 
Occurrenoes in North Newcombe Lake Map Sheet 
(93E/14), British Columbia Ministry of Energy,, Mines 
and Petroleum Resources, Geological Fieldwork 1988, 
Paper 1969-1, pages 183-188. 

Diakow L.J. (1989): Geology of Nanika Lake Map Area 
(93E/13), British Columbia Ministry of Energy, Mines 
and Petroleum Resourm, Geological Fieldwork 1989, 
Paper 1990-1, pages 83-89. 
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Open Flles 

Diakow, L.J. and Mihalynuk, M. (1987): Geology of 
Whitesail Reach and T r o i t ~  Lake Areas (93EIlOW 
and93E/llE);BritishColundinMinistryofEnngy,Mi~ 
and Petroleum Resources, Open Eile 1987-4. 

Diakow, L.J. and Koyanagi, V. (1988): Geology of the East 
Half Whitesail Reach and Northeast Half Chikamin 
Mountain Map Sheets (93E/10, 93E/6), British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources, Open File 19882. 

Diakow, L. and Drobe, J. (1969): Geology and Mineral 
Occurrences in North Newcombe Lake Map Sheet 
(93E/14), British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Open File 1989-1. 

Papers 
Hall, R. Poulton, T.P. and Diakow, L.J. (in press): Early 

Bapcian (Middle Jurassic) Ammonites and Bivalves 
from the Whitesail Lake Area, WestCentral British 
Columbia,inContributions to Canadian Paleontology, 
Geological S u q  of Canadn. 

Talks 

Presentations were made at the following: 
- 1988 Cordilleran Roundup in Vancouver, British Co- 

lumbia. 
- An informal meeting of exploration geologists in 

Smithers, British Columbia in 1988. 

Project name MIDWAY-CASSIAR 

MDA expenditurns $586,492 (1987-1990) 
3,500 (Budgeted, 1991) 

Principal researcheHs) J. NELSON 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Prqect location NORTH CENTRAL B.C. 

OBJECTIVES To help to focus private sector mineral 
exploration activity in the Midway-Cassiar area of north- 
ern British Columbia by determining the settings and 
controls of known gold-silver-lead-zinc deposits and 
evaluating the asbestos potential. The project intended to 
identify settings likely to host Midway type deposits and 
investigateother potential resources in order to contribute 
to geological knowledge of the area. 

ACHIEVEMENTS Four contiguous 150 000 map sheets 
were produced in an area which previously had been 
mapped only at 1:250 WO scale. The much greater defmi- 
tionof largescalemapping allowed subdivision and inter- 
pretation of the Sylvester allochthon, a complexly d e  
formedPaleoz0icoceanicpackage. Thesylvesterallochthon 
was found to host two out of the three major mineral 
deposit types in the region: goldquartz veins and asbes- 
tos. Both deposit types were determined to be partially 

controlled by the low-angle thrust faults that dominate the 
Sylvester structure. The outcmp extent of the McDame 
Gmup and the Devoniancarbonates that host theMidway 
silver-lead-zinc manto deposit were also outlined. 

IMPACT This mapping has aided both exploration com- 
panies and prospectors by delineating structures and 
lithologies of economic importance at appropriate levels of 
detail. Several mineral prospects discovered in the course 
of this pmjxt have either been staked or are under inves- 
tigation by private sector parties. In particular, these 
includetwosilver-lead-zincprospebs, onerhodonite body 
that may be commercially exploitable, and an alteration 
zone linked to the Erickson goldquartz system. 

OUTPUTS 

Fieldwork Articles 
Nelson, J. and Bradford J. (1986): Geology of the Area 

Around the Midway Deposit Northern British C o  
lumbia (1040/16); British ColumbiaMinistry of Energy, 
Mines and Petroleum Resources, Geological Fieldwork 
1986, Paper 1987-1, pages 181-192. 

Nelson, J., Bradford, J.A., Green, K.C. and Marsden, H. 
(1987): Geology and Patterns of Mineralization, Blue 
Dome Map Area, Cassiar District (104P/12), British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalEieldwork1987,Paper 19881,pages 
233-244. 

Harms,T.A., Nelson, J. and Bradford, J. (1987): Geological 
Transect Across the Sylvester AllochthonNorth of the 
Blue River, Northern British Columbia (104P/12), 
British Columbia Ministry of Energy, Mines and Petro- 
leumRsources,GeologicalFiddworkl987,Paper1988- 
1, pages 245-248. 

Nelson, J.L. and Bradford, J.A. (1988): Geology and Min- 
eral Deposits of the Cassiar and McDame Map Areas, 
British Columbia (104P/3,5), British Columbia Minis- 
tryofEnergy,MinesandPetroleumResources,Geological 
Fieldwork 1988, Paper 1989-1, pages 323-338. 

Industry has seized new opportunities thanks to over 60 
MDA geological suwey projects. 
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Harms, T.A. (1988): Geology of theNortheast Needlepoint 
Mountain and Erickson Mine Areas, Northern British 
Columbia (104P/4), Amherst College and British Co- 
hmbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalFieldwork 1988,Paper 1989-1,pages 
339-346. 

Nelson, J. (1989): The Blue Dome Fault: The Evolution of 
a Transform Structure into a Thrust Fault in the 
Sylvester Allochthon, Cassiar Mountains, British Co- 
lumbia; British Columbia Ministry of Energy, Mines and 
PetmleumResources, Geological Fieldwork 1989, Paper 
1990-1, pages 217-222. 

CYHanley, D.S. (1989): The Structural Geology of the 
Mount McDame Area, North-Central British Colum- 
bia (104/P); British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Geological Fieldwork 1989, 
Paper 1990-1, pages 223-228. 

Nelson, J. (1989): Evidence for a Cryptic Intrusion Beneath 
the Erickson-Taurus Gold-Quartz Vein System, near 
Cassiar, British Columbia (104P/4 k 5); British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalFieldworkl989,Paper1990-l,pages 
229-236. 

Nelson, J.,Hora,Z.D.,and bey-Kelly,F.  (1989): ANew 
Rhodonite Ofcurrence in the Cassiar Area, Northern 
British Columbia; British Coluntbin Ministry of Energy, 
Mines nnd Petroleum Resources, Geological Fieldwork 
1989, Paper 1990-1, pages 347352. 

Open Files 
Nelson, J. and Bradford, J. (1987): Geologyof the Midway 

Area (1040/16), British Columbia Ministry of Energy, 
M i w  and Petroleum Resources, Open File 1987-5. 

Nelson, J., Harms,T., Bradford, J., Green, K., and Marsden, 
H. (1988): Geology and Metallogeny,BlueDomeMap 
Area (104P/12), British Columbia Ministry of Energy, 
Mines and Petroleum Resources, Open File 1988-10. 

Nelson, J.andBradford,J. (1989): Geologyand Metallogeny 
ofthecassiarand McDameMapAreas(104P/5;104P/ 
3), British ColumbiaMinishyofEwgy,Minesand Petro- 
leum Resources, Open File 1989-9. 

Harms, T. and Nelson, J. (1989): Geology of the Needle- 
point Mountain Map Area (104P/4 Northeast Quar- 
ter), British Columbia Ministry of Energy, Mines and 
Petroleum Resources, Open File 1989-19. 

Abstracts 
Nelson, J. and Maclntyre, D. (1987): The Metallogeny of 

Northeastern British Columbia: a Tectonic Frame- 
work; Geol~'rml Associafion of Canada Progmm with 
Abstracts, Volume 12, page 76. 

Nelson, J.L., Ferri, F., and Schiarizza, P. (1988): Emplace- 
ment of the Slide Mountain Terrane: Obduction or 

Shortening; ~ ~ ~ l l n  Geaphysiml union, ~acific~ortI$ 
w s t  Region, Proceedingshf the 35th Annual Meetin& 
Page 6. 

Nelson, J.L., Bradford, J.A., Ferri, P ,  and Schiarizza, 
(1989): Marginal Basin and Island Arc Elements in 4 Slide Mountain Tmane: Evidence for Early NO*;' 
American Affinities; Geological Society of Americn 
stracts with Progrnms, Volume21, Number5, page 121.: 

, 
Talks 
Presentations were made at the following: i' 
- University of British Columbia, "Geology and Miner. 

Depositsof theMidway Area, Northern BritishColun 
bia"; in Vancouver, British Columbia, February 19"" 

- Cordilleran Roundup, "Structure of the Sylv~ 
Allochthon,"inVancouver,BritishColumbia,Febn 
1988. 

- SmithersExplorationGroupWorkshop,"LatePal~~~ 
Marginal Basin and Island Arc Environments in tl. 
Sylvester Allochthon and the Structural Framework 
Mineralization in the Cassiar Camp", Smithers, Britis 
Columbia, October 1988. 

- Cordilleran Tectonics Workshop, "North Amer 
Marginal Basins and Island Arcs in the Northern S 
MountainTerrane," Vancouver, British Columbia, 
ruary 1989. 

- Geological Association of Canada, CordilleranMinec 
Deposits Workshop, "Carbonate-Hosted Massive Su 
fide Deposits," Vancouver,BritishColumbia,May 199 

Project numb SULLMOOSE 

MDA expendibirps 56,709 (1987) 

Principal researcheds) W. KILBY 
Supnoising agency B.C. GEOLOGICAL S 

&- 
BRANCH 

Project location NORTHEAST B.C. 

OBJECTIVES To assist with coal exploration in the 
northeastern part of British Columbia by mapping and 
describing the coal-bearing strata using automated com- 
puter-based tahniques for datacompilation,presentation 
and analvsis. r 

ACHIEVEMENTS Two 150 000 scale geological ma& 
were produced and data from the areas werecompiled. In 
addition, two open file maps, orientation and formational 
data from 7600 outcrop stations were compiled and stored 
in a database. it? 

IMPACT The mapping assisted one of the major lan% 
holders toreassess itsexplorationprogramandprovidef@ 
amoreefficient useof funds. Majorinterestin themappir 
has come from the petroleum industw in their search fi 
gas. 
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OUTPUTS 1.1.3 Metallogenic Mapping 
Fieldwork Articles Metallogenic Mapping - detailed studies of local geo- 

Kilby, W.E. and Wrightson, C.B. (1986): Bullmoose M a p  logical enmronments to debmine the specific geologic 

ping and Compilation Project (93P/3,4); British Co- features that influence the loation, size and grade of ore 

lumbia Ministry of Energy, Mines and Petroleum Re- deposits so thnf theoretical models for mineralizntion 

sources,GwlogicalReldwork 1986,paper 1987-1, pages proasses can be dewloped lo guide exploration. 

373-378. 

Opan Files Coal 
Kilbv, W. and Wriahtson. C.B. (1987): Bedrock Geology of 

ihe ~ullmoo& Creek A m  (93P/3), British cob-mbia Project name 
Ministry of Energy,Minesnnd Petroleum Resoums, Open 

FLATHEAD RIDGE 

File 1987-6. MDA expenbitures $ 1 9 1  (1986) 

Kilby, W. and Wrightson, C.B. (1987): BedmckGeologyof Principal researcheffs) D. GRIEVE AND W. KILBY 
the Sukunka River Area (93P/4), British Columbia Supemking agency B.C. GEOLOGICAL SURVEY 
MinistryofEnergy,Mi~sandPetroleumResources.Open BRANCH 
File 1987-7. Project location SOUTHEAST B.C. 

Project name TECHNICAL EDITOR 
AND PUBLICATIONS 
INPUT 

MDA expenditures $160,818 (1987-1990) 
30,000 (Budgeted, 1991) 

Principal researcheffs) J. NEWELL 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location VICTORIA 

OBJECTIVES To optimize the impact of the MDA pro- 
, gram by ensuring that pmgram results met high editorial 

standards. 

ACHIEVEMENTS All MDA open file maps, reports and 
manuscripts wereedited. This helped to ensure the timely 
preparation of consistent, high quality products. 

IMPACT As a result of this pro@t,geological data gener- 
ated from MDA activities were made available to the 
mineral exploration industry in a reliable and timely man- 
ner. 

OBJECTIVES To guide industry exploration by pro- 
viding a better understanding of the coal potential of the 
Flathead Ridge in thecmwsnest Coalfield of southeastern 
British Columbia. This objective was to be achieved by 
constructing a computer model to calculate coal rescour& 
figures for the Flathead Ridgearea. This projcct intcndd 
to supplement a larger project investigating the entire 
Dominion Coal Block. 

ACHIEVEMENTS All available data on the gwlogy, coal 
quality and mining characteristics of the Flathead Ridge 
area were summarized and used to construct a computer 
model. Calculations based on this model verified the 
existence of significant quantities of coal, capable of being 
mined by underground methods. The summarized data 
and the model have been incorporated with the larger 
pmject. 

IMPACT This study has heightened awareness of the 
Dominion Coal Blockasa potential resourceof metallurgi- 
cal and thermal coal and coalbed methane. Measurable 
impacts are not yet available, as the land tenure situation 
dws not encourage development (coal rights are held by 
the federal government). 

OUTPUTS 

Fleldwork Articles 

Grieve, D.A. and Kilby, W.E. (1985): Flathead Ridge Coal 
Area, Southern Dominion Coal Block (Parcel 82); 
Southern British Columbia (82G/7), British Columbia 
Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork 1985, Paper1986-1, pages 25-36. 

Papers 

Grieve, D.A. and Kilby, W.E. (1989): Geology and Coal 
Resources of the Dominion Coal Block, Southeastern 
British Columbia, British Columh mini st^ of Energy 
Mines and Petroleum Resoures, Paper 1989-4. 
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Talks model of the geology of Weary Ridge in the Elk River and 

Grieve, D,A, and K ~ ~ ~ ~ ,  W,E, (1g86): , , c ~ ~ ~ ~ ~ ~  ~ ~ d ~ l -  F~rdingRiverpropertiesinordertodetermineitspotential 

ling of Coal Resources in the Dominion Coal Block," for open-pit mining, as a possible alternative to the pro- 

I 
posed Elco Mining mine-site on Little Weary Ridge. A SoutheasternBritishCoIumbia. A presentation to the comprehensive was to be compiled which would i 

Miningand MetaUurgyDishia guide futuredevelopment of theentire ElkValley Coalfield. 1 
6 Meeting, Victoria, British Columbia, October 1986. 

ACHIEVEMENTS Geological mapping of the area was ) 

Project name COAL PETROLOGY completed at 1:10 000 scaie on an'&h;;photo base. For 
large portions of the study area, this is the only geological 

MDA expenditures $4,a,ooO (1986) map currently available. Modelling of the stratigraphic 
sequences in seaions and cores has yielded new insight 

Plincipal researdtpr(s) J. SCHWEMLER into the deposition of fluvial-alluvial sediments in the 
Supmising agency B.C. GEOLOGICqL SURVEY Kootenay Gmup. Exposedcoals weresampled and mnked 

BRANCH and maceral compositions weredetermined. Thedistribu- 
Project location VICTORIA 

OBJECTIVES To determine the thermal maturity of 
sedimentary rocks by undertaking vitrenite reflectance 
analysis. This project intended to provide technical s u p  
port to the Elk Valley project. 

ACHIEVEMENTS Analyses werecompleted and used in 
a study of the coal measures around Weary Ridge and 
Bleasdell Creek in the Elk Valley. 

IMPACT TherankofthecoalintheElkValley iscriticalto 
theunderstandineofthecoal aualitv. Theultimateend use . ,  
of the coal and zs coalbed methane potential are both 
characterized by the reflectance values. 

OUTPUTS 

Fleldwork Artlcles 

Grieve, D.A. (1986): Subsurface Coal Rank Profiles, Ewin 
Pass to Bare Mountain, Elk Valley Coalfield, South- 
eastern British Columbia (82G/15,82J/2); British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
murces,Gmlogical Fieldwork 1986, Paper 1987-1,pages 
351-360. 

Grieve, DA. (1986): Coal Rank Distribution, Flathead 
CoaEeld,SoutheasternBritishColumbia(8X/2,~G/ 
7); British ColumbiaMinistry of Ewgy,Minesand Petro- 
ZeumResources, GeologicalFieldwork 1986, Paper 1987- 
1, pages 361-364. 

Project name ELK VALLEY 

MDA expenditures $19,514 (1986 - 1987) 
Principal researcher(s) D. GRIEVE 

Supemising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location SOUTHEAST B.C. 

tion of coal ranks, which is somewhat anomalous in the 
study a m ,  is now much better understood. A compre- 
hensive Bulletin is currently being prepared. 

IMPACT Thisstudy hasgeneratedinterest withinFording 
Coal Limited. The published maps will be of benefit to 
licence holders in the area, and to those evaluating the 
relative potential of the coal reserve at the north end of the 
Elkvalley. The Bulletin will be a widely used reference for 
all geologists working with the Kootenay Gmup coals in 
southeastern BritishColumbiaand will guide both private 
and public sector decisions regarding future development 
in the region. 

OUTPUTS 

Fleldwork Artkles 
Grieve, D.A. (1986): Weary Ridge and Bleasdell Creek 

Ams, Elk Valley Coalfield (82J/7); British Columbin 
Ministry of Ewgy, Mines and Petroleum Resources, 
Geological Fieldwork 1986, Paper 1987-1, pages 345- 
350. 

OBJECTIVES Toacquireandpublishbasicinfonnation 
concerning the north half of the Elk Valley Coalfield, the 
least understood portion of the southeastern British Co- Fivecoalstudiesexaminednewpmspeclsformetallurgical 
lumbia coalfields. This pmject intended to develop a and thermal coaland coalbed methane mmumes in B.C. 
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orris, R.J. and Grieve, D.A. (1988): Elk Valley Coalfield, 
North Half; (82J/02,07,10,&11) British Columbin Min- Project name COAL TRENDS IN THE 
istry of Energy, Mines and Petroleum Remum, Geo- 
logical Fieldwork, 1987, Paper 19881, pages 427-434. 

G m N G  FORMATION 

MDA e z p d i t u r p s  $21,204 (19874988) 

Principal researcherfs) A. LEGUN 

BRANCH 
NORTHEAST B.C 

OBJECTIVES To assist industry by conducting an 
analysis of coal thickness trends in the Gething Formation 

orris, R.J. 6i  Grieve, D.A. (I%@): Geology of the Elk of nofiheastm ~ " t i ~ h  columbia, near the and 
Valley Coalfield,NorthHalf, BritishColumbiaMinishy 

Q~~~~~~~~ mine areas, 
of Energy, Mines and Petroleum Resources, bliminary 

ACHIEVEMENTS This project produced a stratigraphic 
fence diagram of the Gething Formation in the southern 

D.A. (in preparation): and Resources of half of the Peace River coal belt. Reference seaions for the 
the "ley British Colum- Gething Formation are now available for large areas that 
bia, British Cozumbin 'f Enera, and indude the coal belt and the plains. The &thing Forma- 
Petroleum Resources, Bulletin. tion was subdivided into three members and a database 

COAL STUDIES 
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integrating data from coal boreholes, petroleum wells, 
trenchingand measuredsectionswascompiled. A1:100 OW 
scale geological map was produced. 

IMPACT Thepmjsctisawaitingpublication. ltsimpact is 
expected to be improved stratigraphic control for coal, 
petroleum exploration and other studies involving corre- 
lations. Units in the coal belt may have significance in the 
plains (e.g., gas bearing porous sandstones) and units in 
the plains (coal intersections) may have significance in the 
coal belt. The stratigraphic database will be useful in a 
regional assessment for coalbed methane. The study rec- 
onciles the stratigraphic framework of two geologic disci- 
plines (coal and petroleum). 

OUTPUTS 

Fieldwork Artkles 
Legun, A. (1987): Coal Trends in the Gething Fomation - 

An Update; British Columbia Ministry of Energy, Mines 
and Petroleum Resourus. Geological Fieldwork 1987, 
Paper 19881, pages 45942. 

Papers 
Legun, A. (in preparation): Stratigraphic Trends in the 

Gething Formation, Sukunka-Kinuseo Creek Area, 
Peace River District (NTS 93P/1 t 93P/8,931/14 and 
15). 

Talks 
Legun, A. (1986): "Coal Thickness Trends and Lithofacies 

of the Upper Gething Formation (Chamberlain Mem- 
ber),NortheasternBritishColumbia," WesternCanada 
Coal ~Ascience Forum, November 17 - 19, 1986, 
Calgary, Alberta. 

Project name CARBON CREEK 

MDA expenditures $3,045 (1987) 

Principal researchetfs) A. LEGUN 
Supervising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location NORTHEAST B.C. 

OBJECllVES To compile updated information on coal 
formations in the carbon CI& area of northeastern Brit- 
ish Columbia in order to assist industwin exoloration and 
add to the geological database on the area. 

ACHIEVEMENTS A 1:50 000 scale geological map was 
pmduced which traced the major coal seams in thecarbon 
Creekbasinand moreclearly defined theareal extent of the 
coal measures. Stratigraphic thickness data were com- 
piled, new sections measured, regional crosssections pro- 
duced and the sedimentology of JurassicCI.etaceous For- 
mations described. 

IMPACT A number of oil exploration companies and 
consulting firms have made enquires about the prow.  

The structural and stratigraphic definition of the mapped 
area is of a quality that enables the interpretation of sub- 
surface petroleum plays. Stratigraphic thickness data has 
proved useful for calmlating depth of reservoir rocks 
(Triassic and older) beneath mapped structum. The im- 
pact on coal exploration to date, howwer, has been mini- 
mal, likely due to the fact that other areasinthepeace River 
coalbelt have shown greater potential. 

OUTPUTS 

Fieldwork Artkles 
Legun, A. (1986): A Geological Update of the Carbon 

C d  and Butler Ridge Areas (9/30/15 br 94B/1); 
British Columbia Ministry of Energy, Minrs mrd Petro- 
Lum R m r c e s ,  Geological Field work 1986, Paper 1987- 
1, pages 365-367. 

Papers 
) ,  

Legun, A. (1988): Geology and Coal Resources of the 
Carbon Creek Map Area; British Columbia Ministry of 
Energy, Mines and Petroleum Resources; Paper 19883. 

Other Publicatlons 
Legun, A. (1986): The Geology of the Carbon Creek Area 

(930/15), Geological Survey of Canada, Program and 
Abstracts, Western Canada Coal Geoscience Forum, 
November 17 - 19,1986, Calgary, Alberta. 

Gold 

Project name HEDLEY GOLD 

MDA expenditures $89,398 (1987) 

Principal researcher(s) G. RAY AND G. DAWSON 
Supervising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location SOUTH CENTRAL B.C. 

OBJECTIVES To guide precious metal exploration by 
mapping the Hedley gold skarn camp in the southern 
Okanagan region and determining the controls on miner- 
alization. This pmpct intended to outline deposit models 
which would guide and assist exploration programs for 
skarns in other parts of the province. 

ACHIEVEMENTS Geochemical sampling was under- 
taken at the Nickel Plate, French, Canty and Goodhope 
mines. CoreloggingstudiesoftheNickelPlatedeposit and 
geochemical microprobe studies of the garnet-pyroxene 
assemblages associated with the various skarn deposits 
were completed. U-Pb zircon analysis was used for age 
dating. The ages of the sedimentary rocks in the district 
were determined using conodont microfossils. A deposit 
model for gold skams was established, which should 
pmve useful for gold skarn exploration elsewhere in the 
pmvince. 
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Other Publlcatlons 
Ray,G.D.andDawson,G.L. (in preparation): TheGeology 

and Mineral Deposits of the Hedley Gold Skam Dis- 
trict, Southem British Columbia; British Columbia 
Ministry of Enern Mines and Petroleum Resources, 
Bulletin 83. 

Talks 
Presentations we& made at the following: 
- Prospectors and Developers Association of Canada 

Annual Meeting in Toronto, Ontario, 1987. 
- Annual Meeting of the Canadian Institute of Mining 

and Metallurgy in Vancouver, British Columbia, 1987. 
- Kamloops Mining Conference, Kamloops, British Co- 

lumbia. 1989. 

The Ni&/e Plate mine near Hedley, B.C. is the site of the 
largest goM skarn in Canada Project name GOLD SKARNS 

IMPACT This project has helped make the exploration 
community aware of the potential of gold skarw. Battle 
Mountain Gold Limited is currently exploring gold skams 
in the Greenwood area, and Noranda Minerals Incorpo- 
rated is looking at the Merry Widow skarn on Vancouver 
Island. The mapping outlined a potential skarn area south 
of the Nickel Plate deposit which has been staked and is 
currently being explored by Chevron Minerals L i m i t .  A 
massivegarnet deposit wasalso outlined on Mount Riordan 
(Crystal Peak) which Polestar Explorations Incorporated 
has.sincc proposed for dcvclop&ent. This project is cur- 
rently before the provincial Mine Development Review 
Process. 

OUTPUTS 

Fieldwork Articles 
Ray, G.E. and Dawson, G.L. (1986): The Geology and 

Contmls of Skarns Mineralization in the Hedley Gold 
Camp, Southem British Columbia (9ZH/8 k 82E/S; 
British Columbia Ministry of Energy, Mines and PeIro- 
leum Resources, GeologicalFieldwork 1986, Paper 1987- 
1, pages 65-80. 

Ray,C.E., Dawson,G.L.,andSirnpson, R.(1987): Geology, 
Geochemistry and MctallogenicZoningin theHedley 
Cold-Skam  cam^ (92H/08 & 82E/05); Maxot Gold . .  . 
Mines Limited and British columbia~i~istry of Energy, 
Mines and Petroleum Resources, Geological Fieldwork 
1987, Paper 1988-1, pages 59-80. 

Open Files 
Ray, G.E. and Dawson, G.L. (1987): Geology and Mineral 

Occurrences in the Hedley Gold Camp,SouthernBrit- 
ishcolumbia (92H/8), British ColumbiaMinistryof En- 
er~,MinesandPeIroleumResources,OpenFile1987-10. 

MDA expenditurns $6-9 (1988) 

Principal researcher(s) G. RAY AND A. ETTLlNGER 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location PROVINCE WIDE 

OBJECTIVES To stimulate industry interest in the po- 
tential of gold-bearing skams in British Columbia by com- 
piling data on all known gold and silver bearing skams, 
including details on geology, geochemistry, mineralogy 
and mining production. The controls on gold skarn min- 
eralization in the province, with regards to distribution, 
tectonic terrainand ageof host rock, were tobedetermined. 

ACHIEVEMENTS Detailedmappingatl:20OOOscaleand 
sampling wascompleted at 10 gold skarn mining camps in 
British Columbia, including Hedley, Texada Island, 
Zeballos, Meny Widow, Tillicum Mountain, Greenwood 
and Banks Island. Data were compiled and published on 
126 precious metal enriched scams occurrences. 

IMPACT This project has contributed to an understand- 
ing of gold skams in the province and generated explora- 
tion interest. Battle Mountain Gold Company has under- 
taken exploration work at Greenwood in the southem 
interior of the province and at Zeballos on northern Van- 
couverIsland,andNorandaMineralsLimited hasexplored 
the skams at Meny Widow on northemVancouver Island. 
Industry exploration activity on Texada Island and in the 
Iskut River areaof northwestern British Columbia has also 
been stimulated. 

TheMi~stryofEnergy,MinesandPetroleumResources 
has received numerous national and international inquir- 
iesabout thegold skarn potentialof the provinceas aresult 
of thisinvestigation. As well, this project led the way for a 
large program, currently underway, which is lookingat all 
of the province's skarn deposits (iron, copper, gold, tung- 
sten, tin, molybdenum and lead-zinc). 
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OUTPUTS 

Fleldwork Artkles 
Ettlinger, A.D. and Ray, G.E. (1987): Gold-Enriched Skam 

Deposits of British Columbia, British Columbin Minis- 
tryofEnergy,MimandPetroleumResourm,Geological 
Fieldwork 1987, Paper 1988-1, pages 263-279. 

Papers 
Ettlinger, A.D. and Ray, G.E. (1989): Precious Metal En- 

riched Skarns in British Columbia: An Overview and 
Geological Study, British ColumbiaMinistry of Energy, 
M i m  and Petroleum Resources. Paper 19893. 

Ray,G.E. (1990): "West Coast Skams." TheNorthemMiner 
Mngnzine, April 1990, pages 22-27. 

Talks 

Presentations were made at the following: 
- Prospectors and Developers Association of Canada 

Annual Meeting in Toronto, Ontario, 1988. 
- Canadian Institute of Mining and Metallurgy Meeting 

in Vancouver, British Columbia, 1988. 
- 2nd Annual Kamloops Exploration Conference in 

Kamloops, British Columbia, 1989. 
- Society of Economic Geologists Meeting, Utah, 1990. 
- Joint Meeting of Geological Association of Canada and 

the Mineralogical Association of Canada in Vancouver. 
British COI-bia, 1990. 

- Saskatchewan Geology and Mining Association Meet- 
ing in Regina, Saskatchewan, October 1990. 

Project name NORTHWESTERN 
BRITISH COLUMBIA 
GOLD STUDIES 

MDA expenditures $13,485 (1986 ) 

Principal researcher(s) TOM SCHROE'ER 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location NORTHWEST B.C. 

OBJECTlVES To stimulateand enhance mineralexplo- 
ration activity in northwestern British Columbia by ex- 
amining predous metal deposits in the Muddy Lake (e.g. 
Golden Bear), Toodoggone River and Bennett Lake areas, 
and precious-base metal massive sulphide deposits in the 
Tatshenshiniarea(e.g. Windy Craggy,Mount HenryClay). 
This was to be achieved through sampling and mapping of 
selected deposits. 

ACHIEVEMENTS The study and examination of selected 
mineral prospects, on both property and regional scales, 
served todocument and updateinformation for MINFILE. 
In particular, theToodoggone, Muddy Lake, Bennett Lake 
and Tatshenshini areas were examined and documented, 
with a specific emphasis on deposit types. 

IMPACT By using theToodoggone area as an example, a 
British Columbia Epithermal Model was developed and is 
being used by the private sector. Mineral exploration 
continued at an advanced stage on several properties 
studied during the project, the most significant culminat- 
ing with the opening of the Lawyers goldsilver mine in 
January1989. TheOmineca ResourceRoad wascompleted 
into the area in 1989 to serve the Lawyers mineand benefit 
further exploration. 

In the Muddy Lake area, documentation of 'no-see-urn' 
type gold mineralization in a new area stimulated regional 
exploration. In 1989, road access was established to the 
Golden Bear mine which officially opened in early 1990. 
Several promising propertieson a regional scale remain to 
be thoroughly tested. 

The Bennett Lake mini-project drew attention to the 
area as a potential host for primarily precious metals 
bearing vein-type deposits. Since the study, several min- 
ing companies have acquired ground in thearea and have 
conducted advanced exploration programs, especially 
along the Llewellyn fault system. The Geological Survey 
Branch initiated a systematic program of 150 OW scale 
geological mapping in 1987 which is still in progress. 

In the Tatshenshini area, attention focussed on the 
similarities/differences between the world class Windy 
Craggymassivesulphidedepositanddepositsin theMount 
Henry Clay area. Continued work on the Windy Craggy 
deposit has brought the project to the feasibility stage, 
including submission to the Mine Development Review 
Committee. 

OUTPUTS 

Fieldwork Artkles 
Schroeter, T.G., Diakow, L.J., and Panteleyev, A. (1985): 

Toodoggone River Area (94E), British Columbia Min- 
istry of  Energy, Mines and Petroleum Resources, Geo- 
logical Fieldwork 1985, Paper 1986-1, pages 167-174. 

Schroeter, T.G. and Maclntyre, D.G. (1985): Tatshenshini 
Map-Area (114P), British Columbia Ministry of Energy, 
M i m  and Petroleum Resourm, Geological Fieldwork 
1985, Paper 1986-1, pages 191-1%. 

Schroeter, T.G. (1985): Muddy Lake Project (104K/1), 
British Columbia Ministry of  Energy, M i m  and Petro- 
leum Resources. Geological Fieldworkl985, Paper1986 
1, pages 175-185. 

Schroeter, T.G.(1985): Bennett Project (104M), British Co- 
lumbin Ministry of Energy, Mines and Petroleum Re- 
sourcps,Geological~eldworkl985,Paper19861,pages 
185189. 

Schmeter, T.G. (1986): Golden Bear PropCt (104K/l); 
British Columbia Ministry of  Energy, M i m  and Petro- 
leum Resourcps, Geological Fieldworkl986, Paper 1987- 
1, pages 103-110. 
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Talks ACHIEVEMENTS Avartety of gold depostis werevisited 
A presentation was made at a Gold Conference in Reno, and a written summary of "P" deposits was Produced 
Nevada, U.S.A. in October, 1988. which included such topics as: regional and local geology, 

composition of host rocks, age of host rocks. structural - - -. 
controls, mineralogy of ore, and gangue, alteration assem- 

Project name blages, fluid inclusionand isotopedata(ifavailable),ageof 
COLUMBIA GOLD alteration and/or mineralization, classification of deposit 
STUDIES anddepositco~tions/comprisonsindudingmodeUing 

and metallogenesis. 
MDA expenditurn $29,797 (1%n 

IMPACT This p r o w  has provided up to date informa- 
Plincipal msearcher(s) T.  SCHROETER tion on gold deposits in southern British Columbia. The 
Supmising agency B.C. GEOLOGICAL SURVEY data collected has already been of use to companies cur- 

BRANCH rently exvlorine in the area. 
Project location SOUTHERN B.C. 

. . ., 
OUTPUTS 

OBJECTIVES To encouraee orecious metal emlo-- Fieldwork Articles " , ~ ~ - -  - ~ -  

tioninsouthemBritishColumbiaby studyinggold-bearing Schroeter, T. (1986): Brief Shldies of Selected Gold.Depos- 
mineral deposits in the Abo, Blackdome, Bralome-Bridge its in Southern British Columbia; British Columbia 
River, Grand ForWreenwood, Hedley,TiUicumand WiUa Ministry of Enerm, Mines and Petrohm Rerour~s. 

~~~~ ~.. 
areas. ~eological ~ieldwork 1986, Paper1987-1, pages 15-22: 
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Talks 
Presentations were made at the following: 
- Gold Conference in Reno, Nevada, U.S.A. in October 

1988. 
- Annual Cordilleran Round-up in Vancouver, British 

Columbia, 1988. 

Pmject name NORTHWESTERN 
BRITISH COLUMBIA 
STUDIES 

MDA expenditures $12207 (1987) 
Principal researcher(J) D. LEFEBURE 
Supervising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location NORTHWEST B.C. 

OBJECTIVES To promote explorationin northwestern 
British Columbia by identifying geologically favourable 
areas for precious metals exploration. 

ACHIEVEMENTS Detailed geological maps with up-to- 
date compilations of industry data were prepared for the 
Bronson Creek and Atlin areas. The settings of the mapr 
mineral occurrences were determined and little known 
prospects were identified. This project produced the first 
published geological map at any scale for the Bmnson 
Creek area. In the Atlin area, the work led directly to a 
Geological Survey Branch A-Base program of 150 000 
scale mapping. 

IMPACT Bronson Creek and Atlin were two of the more 
active ex~loration areas of British Columbia from 1987 to 

Lefebure, D.V. and Gunning, M.H. (1989): Geology, 
Lithogeochemistry and Mineral Occurrences of the 
Bronson Creek Area, British Columbia Ministry of En-. 
n g y ,  Mines nnd Petroleum Resources, Open File 1989-28. 

Papers 
Lefebure, D.V. (1986): Red River (Sulphurets), British Co- 

lumbia Ministry of Energy, Mines and Petroleum Re- 
sources, Exploration in British Columbia, 1986, pages 
B57-B62. 

Lefebure, D.V. and Gunning, M.H. (1987): Gold 
Lithogeochemistry of Bmnson Creek Area, British 
Columbia (104B/lOW and 11E), British Columbia 
Ministry $Energy, Mines and Petroleum Resources, Ex- 
ploration in British Columbia 1987, pages 871-877. 

Lefebure, D.V. and Gunning, M.H. (1987): Yellowjacket, 
British Columbin Ministry of Energy, Mines mi Petro- 
leum Remurm, Exploration in British Columbia 1987, 
pages B87-B95. 

Talks 

Lefebure,D.V.,Bloodgood,M;A.andRees,C.(1988): "Lode 
qold Deposits of the Atlin<Ar&+:. Geology and 
Metallogeny of ~orthwest&@@ish Columbia 
Workshop, Smithers, British Columbia. 

Lefebure, D.V. (1988): "Geology of the Bmnson Creek 
Area," Bmnson Creek Field Conference, Bronson 
Creek, British Columbia. 

Lefebure, D.V. (1989): "Gold Deposits of thestewart-Iskut 
River Gold Belt, British Columbia", Prospectors and 
Develope9 Assodation Annual Meeting, Toronto, 
Ontario. 

1989. Both areas were almost completely covered by 
claims with numerous companiesdrillina on their proper- 
ties. The Northwest ~ r i t i s i  Columbia GDA pmj& pro- 
vided exploration geologists with access to kgibnai ex- 
pertisebothin thefield and throughpublications. The field 
work in the Bronson Creek area led directly to a regional 
Jurassic model for gold-silver-copper mineralization 
modified from earlier work completed near Stewart. 

OUTPUTS 

Fieldwork Articles 
Bloodnod. M.A.. Rees. c.1: and Lefebure. D.V. (1988): 

~&logyand.Mineraliz&ion of the ~ t l i n  Area, North- 
westanBritishColumbia(104N/11Wand12E),British I 
Columbia Ministry of E w g y ,  Mines and Petroleum Re- 
sources.GeologicalFieldwork1988, Paper1989-1, pages 
311322. 

Open Files 

Lefebure, D.V. and Gunning, M.H. (1989): Geological 
Compilation Map of the Atlin Area, British Columbin 
MinistryofEnergy,MinesandPetmleumResources,Open MDA projects have helped 
Fie 1989-24. most likely areas for mineral 
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Project name QUESNEL GOLD 

MDA expenditurns $94,377 (1987) 

Principal rrseardur(s) A. PANTELEYEV 
Supnoising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location CENTRAL B.C. 

OBJECTIVES To supply industry with new, uniformly 
consistent regional geological information on thebaseand 
precious metal deposits in the Quesnel mineral belt of 
central British Columbia. Through a pmgram of 1:50 OM) 

scalegeological mapping, this project intended to conduct 
detailed structural studies of the gold deposits in the 
region. 

ACHIEVEMENTS A 1:50 OM) scale regional mapping 
program wasinitiated in 1986usingMDAfundingforfield 
activities and capital equipment costs. The project was 
extended for two additional years using Ministry funding. 
Approximately 300 square kilometers were mapped at 
1% 50scale in 1986 and a numberof radiometric, assay/ 
geochemical and fossil samples were collected. In the 
central volcanic axis, evidence of widespread low tem- 
perature hydmthennal activity (including some mercury 
mineralization) was noted. In the basal black phyllite unit, 
the stratigraphy and structural complexity of the host 
rocks for goldquartz vein mineralization was resolved. 

IMPACT A geologically consistent mapping base was 
provided to the north of Quesnel River and south of 
Quesnel Lake. It extended and outlined lithologically 
favourable regions plwiously described. The mapping 
supported and emphasized the southward extension of 
highly mineralized environments, leading to a more effec- 
tive assessment and reassessment of mineral claims in 
volcanic-intrusive regions. 

Studiesin theblackphylliteunit did much toresolve the 
structuralcontmlsandoriginsofauriferousquartzveinsin 
the Eureka Peak area. The findings contributed towards 
the understand-ing of similar mineralization in northern 
parts of thisbelt of rocks in the Spanish Mountain areaand 
to the north of Quesnel River. 

:. 
$, 

OUTPUTS 
C 

i Fieldwork Artkles 
i Panteleyev, A. (1986): QuesnelGold Belt - AlkalicVolcanic 1 Terrane Between Horsefly and Quesnel Lakes (93A/ 

6); British ColumbiaMinistryof Energy,Minesand Petro- 
leum ~rces,GeologicaIFieldworkl986,Paper 1987- 

i 1, pages 125-134. 

Bloodgood, M.A. (1986): Geology of the Triassic Black 
Phyllite in the Eureka Peak Area, Central British Co- 

!~ lumbia (93A17); British Columbin Ministry of Energy, 
Mines and Petroleum Resources, Geological Fieldwork 
:1986, Paper 1987-1, pages 135-142. 

Panteleyev, A. (1987): Quesnel Mineral Belt - The Central 
~oicanic Axis Between Horsefly and Quesnel Lakes 
(93A/O5E h06W); British ColumbinMinistry of Energy, 
Miner and Petroleum Resources. Ceolomcal Fieldwork " 
1987, Paper 1988.1, pages 131:138. 

Bloodgood, M.A. (19871: Geology of the Quesnel Terrane 
in the Spanish Lake Area, Central British Columbia 
(93A/ll); British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Geological Fieldwork 1988, 
Paper 1966-1, pages 139-145. 

Open Files 
Bloodgood, M.A. (1987): Geology of EurekaPeak -McKay 

River (93A/7), British Columbia Ministry of Energy, 
Mines and Petroleum Resources, Open File 1987-9. 

Marks, K.E., Bloodgood, M.A. and Panteleyw, A. (1987): 
Near Shore Mineral Resources, Deep Sea Ridge Sys- 
tems and Metal Deposits, British Columbia Minist ry of 
Energy, Miner und Petroleum Resources, Open File 1987- 
20. 

Panteleyev, A. and Hancock, K. (1989): Geology of the 
Beaver Creek-Horsefly River Map Area (93A/5 & 6), 
British Columbin Ministry of Energy, Mines und Petro- 
leum Resources, Open File 1989-14. 

Bailey,D.(1989): GeologyoftheSwift River Area(93A/12; 
93B/16 & 9X/1), British ColumbiaMinisty of Energy, 
Mines and Petroleum Resources, Open File 1989-20. 

Bailey, D. (1990): Geology of the Central Quesnel Belt, 
British Columbia (NTS 93A, 938, 93G 93H), British 
Columbia Ministy  of Energy, Mines and Petroleum Re- 
sources, Open File 1990-31. 

Papers 
Bloodgood, M.A. (1990): Geology of the Eureka Peak - 

Spanish Lakes Area, British Columbia, British Colum- 
bin Ministry of Energy, Mines and Petroleum Resources, 
Paper 199043. 

Other Publlcatlons 
Panteleyw, A., Bailey, D.G., Hanmk, K. and Bloodgood, 

M.A. (1991): Geology and Mineral Deposits of the 
Quesnel and Horsefly River Map Area, Quesnel Ter- 
rain, Central British Columbia, British Columbin Min- 
istry ofEne*gy,Mines and Petroleum Resources, Bulletin 
in preparation. 

Talks 

Panteleyev, A. (1987): "Quesnel Roject Summary 1986." 
A presentation at thecordilleran Roundup in 1987 in 
Vancouver, British Columbia. 

Bloodgood, M.A. (1988): "Geology and structural devel- 
opmentoftheTriassicblackphylliteunit intheQuesnel 
Terrain,CentralBritishColumbia!' A presentation to 
the Geological Society of America Meeting in 1988 in 
Hawaii, U.S.A. 
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Project name VANCOUVER 
ISLAND, ISLAND 
METALLOGENY 

MDA expenditures $13,470 (1986-1987) 

Principal msearchetfs) P. WILTON 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location VANCOUVER ISLAND 

OBJECTIVES To reexamine the ore controls and age 
relationships of mineralization at a number of gold prop  
erties on Vancouver Island, with particular emphasis on 
suspected Tertiary-age mineralization at Mount Washing- 
ton, Zeballos and Kennedy River, in order to guide ex- 
ploration into new areas. This was to be achieved through 
150 000 scale geological mapping. 

ACHIEVEMENTS The major field component consisted 
of systematic mapping and detailed examination of miner- 
alized showings at Mount Washington. This resulted in 
thebetterdefinitionofasuspected late-Tertiaryepithermal 
gold camp in which the major mineralization was related 
to shallow-dipping structuresof unknown tectonic signifi- 
cance. A variety of other gold occurrences on Vancouver 
Island were visited and examined. Samples of alteration 
and intrusive rocks believed to be directly related to min- 
eralization were collected for future examination and dat- 
ing. 

IMPACT As a result of this project, companies and pros- 
pectors became more aware of the potential for unrecog- 
nized Tertiary mineralization associated with flat struc- 
tures on Vancouver Island. Two later research projects 
undertaken by the British Columbia Geological Survey 
Branch were initiated on the basis of observations m@e 
and conclusions reached in this study. 

Papers 

Wilton, H. P. (1986): Mount Washington (Domineer, 
Murex), British ColumbiaMinistry of Energy,Minesand 
Petroleum Resources, Exploration in British Columbia 
1986, pages 829-832. 

Project name MT. WASHINGTON 
MINERAL DEPOSIT 

MDA expenditures $10,000 (1989) 

Principal researchetfs) R DAHL 
Supmising agency B.C. GEOLOGICAL SURVEY 

BRANCH 

Otherparticipating CARLTON UNIVERSITY 
agencies 
Project location VANCOUVER ISLAND 

OBJECTIVES To assist industry explorationby provid- 
ing a detailed and comprehensive description of the min- 
eral deposits presently being explored at Mount Washing- 
ton on Vancouver Island. This project intended to clarify 
the age, origin and tectonic setting of the mineralization 
and compare it with similar occurrences at Gem Lake, 
Faith Lake, Piggot Creek and Wolf Creek. 

ACHIEVEMENTS Approximately five weeks of detailed 
field mapping on Mount Washington were completed. A 
limited amount of petrographic and analytical work was 
canied out on samples collected. 

IMPACT Some of the observations made in this study 
represent significant contributions to theunderstanding of 
Mount Washington geology and the origin of its mineral 
deposits. Results have been used and referenced in other 
research(most significantly inGeological Reldwork, 1988). 

OUTPUTS 

Talks 
Dahl, R., Watkinson, D.H., Wilton, H.P. and Bristow, J.H. 

(1989): "Geological andTectonic Setting of the Mount 
Washington Gold Deposit, Vancouver Island, British 
Columbia,Canada," Gold 89 (aninternational sympo- 
sium on gold metallogeny) in Toulouse, France, May 
1989. 

Project name FLATHEAD SYENITE 
INTRUSIONS 

MDA expenditures $9,2357 (1989) 

Principal researchetfs) A. LEGUN 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Prq'ect location SOUTHEAST B.C. 

OBJECTIVES To guide private sector exploration in 
southeastern British Columbia by examining the potential 
size and distribution of gold occurrences in the Flathead 
syeniteintrusions. This project intended to add to geologi- 
cal knowledge on the type, setting, structure, timing and 
relations of the syenites. 
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ACHIEVEMENTS Geological mapping at the 1:10000 
scale was undertaken in the Howell Creek area, focusing 
on the structural setting of alkalic intrusives. The pruject 
was able to redefine the trace of a number of important 
faults because a series of recent forest fires had increased 
exposure in the area. The intrusives were subdivided 
according to petrography and chemistry and the altera- 
tions were described. 

IMPACT The projxt has generated enquires from a vari- 
etyof explorationcompaniesregardingthe regional setting 
of the mtrusives. Draft mpies of the map have been 1 .: dlstr~buted. Shell Canada Resources Limited is using the 

I 
information to pursue the potential relationship between 
intrusivesand highCOzgenerationin wellsin theFlathead 
area. The project's dating of the age of the intrusives as 
Cretaceous rather than Tertiary, provided valuable infor- 
mation for anexploration play ba& onsimilaritiestogold 
bearing Tertiary intrusives in the United States. The GEQ- 
logicalsurvey of Canada havealsoexpressed an interest in 
the project. 

OUTPUTS . , .< .:, 

. .- .,.. 2:: . . <. 
Papers 
Skupinski, A. and Legun, A. (1988): Geology of Alkalic 

Rocks at Twentynine MileCreek, Flathead River Area, 
Southeastern British Columbia, British Columbia Min- 
istry of  Energy, Mines and Petroleum Resources, Explo- 
ration in British Columbia 1988, pages 829-B.34. 

Other 
, ... 

Project name ALICE ARM . -"":<' ' 

.' .: ,. $ :. , . 

MDA expenditures $60,042 (1986) 

Principal researcherfs) D. ALLDRICK ' , 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location NORTHWEST B.C. 

OBJECTIVES To stimulate industry exploration by 
documenting the regional geological setting and delineat- 
ing areas of high mineral potential in the Kitsault River 
valley in the Alice Aim area of northwestern British Co- 
lumbia. This was to be achieved throueh 150 000 scale 
geological mapping. 

claim staking in the area. Follow-up prospecting on 
Cominco's new p u n d  has discovered additional show- 
ings around Kitsault Lake. 

OUTPUTS 

Fieldwork Artkles 

Dawson, G. L. and Alldrick, D. J. (1985): Geology and 
Mineral Deposits of the Kitsault Valley (103P/ll & 
121, British Columbia Ministry of E w g y ,  Mines and 
Petroleum Resources, Geological Fieldwork 1985, Paper 
1986-1, pages 219-224. :,. . ', 

,.. , . 
Alldrick, DJ. (1988): Volcanic Centres in the Stewart 

Complex (103P and 1044 & B), British ColumbiaMin- .: ,??+ 

istry of  Energy, Mines and Petroleum Resources. GEQ- c y.::c5, 

logical Fieldwork 1988, Paper 1989-1, pages 233-240. .. . .  

Open Files 
..:-... 

Alldrick,D.J.,Dawson,J.A.,Bosher,J.A.andrI.C.L. ) ~ ,  ::?, -.:'; 
. ., 

(1986): Geology of the Kitsault River Area (103P) ,,$ ,:!; ~, .; 

(1:50 OOO), British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Open File 1986-2. 

Other Publlcatlons 
MINFILE 1030,P: 120entries in the 19W MINFILE release '' ' :?>! ' 

.., ,, . ,... ( 
were coded as part of this project. , . 

:; -;," . . - . 

Project name BARRIERE . , , .:",.. . . .,.,: :. . , . . . .. .'. .. 1 . 
. .+ 

MDA expenditures $32663 (1986) 

Principal researcherfs) P. SCHIARIZZA 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location SOUTHEAST B.C. 

OBJECTIVES To guide industry exploration in south- 
eastern British Columbia by extending southward an ear- 
lier mapping program carried out in the Adams Plateau - 
Clearwater area to include theVavenbyregion.This project 
intended toprovidea moremmplete understanding of the 
stratigraphy and structure of rocks assigned to-the Eagle 
Bay Formationand evaluateitsmassive sulphideptential. 
The distribution and genesis of large-tonnage low-grade 
copper occurrences, such as the Harper Creek deposit, 
were also to be determined. 

ACHIEVEMENTS Themappingprogram, whichincluded 

ACHIEVEMENTS A 700 square kilometre area was thediscoveryoffossilar~nfhLls,established that rocks 

mapped at 150 000 geological scale, and several mineral assigned to the EagleBay Formation included both a lower 

occurrences were examined. The project demonstrated Paleozoic and a Devono-Mississippian succession. This 

that all silver-rich deposits in the region were hosted led to the recognition of a major thrust-imbrication within 

within a single stratigraphic unit. the Eagle Bay assemblage. The project resulted in an 
improved understanding of Eagle Bay stratigraphy and 

IMPACT A new celestite-pyrite showing, the IAN pros- thediversetectonic environments, which in turn created a 
pect,wasdiscoveredbyoneofthemappi"gteam. Thedata better understanding of the different types of mineral 
from this program has been used by both Dolly Varden deposits hosted. Specifically: 1) sediment-hosted Ag-Pb- 
Mines Limited and Cominco Limited to guide additional Zn massive sulphidedepsits were found to occur within 

*U:i;.,- , 
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a Lawer Cambrian volcanic-sedimentary package that 
probably accumulated in a rift environment; 2) volcano- 
genic massivesulphides weredisfovered withinahonian 
volcanic assemblage that probably represents arc-related 
volcanism; 3) disseminated copper mineralization was 
found to be spatially associated with Devonian granitoid 
intrusive that were probably comagmatic with the arc 
assemblage; and 4) uranium-flourine mineralization was 
determined to be syngenetic with trachytic volcanic and 
intrusive rocks that could be related to an extensional 
regime late in the history of the h o n i a n  arc. 

IMPACT This project was undertaken in an area that has 
been the focus of considerable exploration activity. The 
geological maps and reports pmduced have been widely 
;sed gy expl&tionist;beca& they delineate areas and 
rock units favorable for specific styles of mineralization 
within the diverse Eagle Bay package. 

OUTPUTS 

Fleldwork Artlcles 

Schiarizza, P. (1985): Geology of the Eagle Bay Formation 
Between the Raft and Baldy Batholiths (82M/5,11& 
12); British Columbia Ministry of Energy, Mines and 
PetroleumResources, GeologicalFieldwork1985. Paper 
1986-1, pages 89-94. 

Open Flles 
Schiarizza; P. (1986): Geology of the Vavenby Area (82M/ 

12 and parts of 5 and 11), British Columbia Ministry of 
Energy,MinesandPetroleumResources,OpenFile1986-5. 

Papers 
--- ~- 

S c l l k i z %  , . . TTZ'j:-G&logy of the 
Clearwater-Vavenby-Adams Plateau Area, British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources, Paper 1987-2. 

Talks 

Schiarizza, P. (1988): "Regional Geology and Mineral 
Deposits of the Adams Plateau - Clearwater Region." 
A presentation given at the Kamloops Exploration 
Conference in Kamloops, British Columbia, 1988. 

Project name CHILKO LAKE 

MDA expenditures $103,005 (1986-1987) 

Principal rescarcher(s) G. MCLAREN 

Superuising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location SO- CENTRAL B.C. 

OBJECTlVES To document the mineral potential and 
stimulate further industry evaluation of an area that is a 
~andidatefor~rovincial~arkstatusinthe~hilkoLakearea 
of southcentral British Columbia. This was to be achieved 

through 1 9  50~legeologicalmappin&detailedstream 
sediment geochemical surveying, prospecting and exten- 
sive lithogewhemical sampling. 

ACHIEVEMENTS Mapping identified favourable geo- 
logic environments for at least four types of deposits 
(porphyry. vein, skam and massive sulphide). Stream 
sediment geochemical anomalies fmther refined areas of 
higher mineral potential within favourable environments. 
Prospecting and lithogwchemistry resulted in discoveries 
of $rphyrf. and vein-type mineralization and confirmed 
the tenor of known mineralization. Zonesof high mineral 
potential can now be confidently identified. 

IMPACT Mineral claim staking followed quickly after 
each yeafs release of information. Exploration work has 
been conducted on at least five separate claim groups as 
wellas somelimited follow-up to thestream sediment data 
on a regional basis. Industry interest in the area continues 
to behigh. Between this study and the industry follow-up, 
a thorough evaluation of a future park status has been 
achieved. 

OUTPUTS 

Fleldwork Articles 
McLaren, G.P. (1985): Geology and Mineral Potential of 

thechilko-Taseko LakesArea(920/4,5;92J/13;92K/ 
16; 92N/1), British Columbia Ministry of Energy, Mines 
and Petroleum Rerourccs. Geoloeical Fieldwork 19%. " 
Paper 1986-1, pages 265-274. 

McLaren, G.P. (1986): Geology and Mineral Potential of 
the Chilko Lake Area (92N/1, 8; 920/4); British Co- 

-~ w;i ;v;;nisirg ~gy,~liesd-arbj-; &; 
sources,Geological Fieldwork 1986, Paper 1987-1, pages 
231-243. 

Open Flles 

McLaren, G.P. (1986): Stream Sediment Geochemistry of 
the Chilko-Taseko Lakes Area, British Columbia Min- 
istry of Energy MinesnndPetroleum Resources, OpenFile 
19864. 

McLaren, G.P. (1987): Geochemistryof West Chilko Lake 
(92N/1,8) British Columbin Ministry of Energy, Mines 
and Petroleum Resources, Open File 1987-14. 

McLaren, G.P. (1987): Geology West of Chilko Lake, Gwl- 
ogyand LithogewhemistryoftheQliIko-TasekoLakes 
Area (92N1.8; 920/4,5), British Columbia Ministry of 
Energy, Mines and Petroleum Resources, Open File 
1987-12. 

Other Publications 
McLaren, G.P. (1990): A Mineral Resource Assessment of 

the Chilko Lake Planning Area; British Columbin Min- 
istry of Energy, Mines and Petroleum Resources; Bulle- 
tin 81. 
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evaluating and identifying the phosphate potential. This 
McLaren, G.P. (1989): "Integrating Mineral Resource Data hachiwed thmugh 1:50 @Jil scale geological m a p  

to Define Mineral Potential: The British Columbia Ping. 
Land Use A ~ ~ a c h . "  A Paper presented at ACHIEVEMENTS Phosphatic intervals in the Sulphur 

the "18th Geochautaugua,'' Mineral Resource Assess- ~ ~ ~ ~ t ~ i ~   ti^^ in the wapati b k e  - were Sam- 
merit - Integrated Approache; Newark, Delaware, pled and analyzed and the regional geological setting was 
Oaober 1989. reviewed. 

IMPACT Results from this study were incorporated into 
Project name WAPITI LAKE a pmvince wide review of phosphate. 

MDA expenditures $6,230 (1986) OUTPUTS 
Principal researcher(s) A. LEGUN 

Fieldwork Articles 
Supmising agency B.C. GEOLOGICAL SURVEY 

BRANCH Legun, A.and Elkins, P. (1985): Wapiti Syncline Phosphate 
Potential (93J/10, 7), British Columbia Ministry of En- 

Project location . NORTHEAST B.C. ergy, Minec und Petroleum Resources, Geological Field- 
work 1985, Paper 1986-1, pages 151-153. 

OBJECTIVES To guide mineral exploration activity in 
the Wapiti Lake area of northeastern British Columbia by 
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Project name MAFIC AND 
ULTRAMAFIC ROCKS 

MDA expenditures $417,788 (1988-1990) 
$40,000 (Budgeted, 1991) 

Principal researcher(s) G. NIXON 
Supmis ing  agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location PROVINCE-WIDE 

OBJECTIVES To generate exploration activity by 
studying the resource potential of the Alaskan type mafic 
and LtGmafic rocks in~ri t ish~olumbia forco~erc ia l ly  
viable deposits of platinum metals, chrome, nickel, mbalt, 
asbestos, jade and gold. This project aimed to develop a 
database and establish values of platinum group elements 
(PGE) in a variety of rock types, as well as discover rocks 
with unexpected exploration potential. This was to be 
achieved throughgeologicalmappingatal:8 000tol:20 000 
scale, geochemical sampling, isotopic dating (uranium- 
lead) and mineralogical analysis (electron microprobe). 

ACHIEVEMENTS Detailed mapping of Alaskan-type 
mafic and ultramafic complexes throughout British Co- 
lumbia provided a geological and geochemical database 
for this important class of PGE bearing intrusions. 
Geochemica1studiesidentifiedchromititesa;theprincipal 
source of PGE anomalies. and mineraloeic studies related " 
the placer concentrations of PGE with chromitite occur- 
rences in the lode. The project defined specific targets for 
further evaluation by industry. 

IMPACT Pmspectingactivity for PGEcontinued at a high 
level during thecourse of the project, particularly by junior 
companies. Public talks and poster sessions substantially 

A fouryear invest@ation examined the resource potential 
ofAlaskan lypemafkandultmmafkrodcsforwmmercial~ 
viable deposits of platinum metals, chrome, nickel, mbalt, 
asbestos, jade andgold. 

i nc read  thepublic'sawarenessof thepmgram. The final 
impact of acc&ulated data will pmbably not be felt until 
the next phase of PGE exploratioqin the province. 

OUTPUTS 

Fieldwork Artkies 
Nixon, G.T. and Rublee, V.J. (1987): Alaskan-Type 

Ultramafic Rocks in British Columbia: New Concepts 
of the Structure of the Tulameen Complex, British 
Columbia Ministry of  Energy, Mines and Petroleum Re- 
sources and OttawaCarleton Centre for Graduate 
Studies,OttawaUniversity,Geo1ogicalReldwork1987, 
Pawr 1988-1. Daees 281-294. .' " 

Nixon, G.T., Ash,C.H., Connelly, J.N. and Case, G. (1988): 
Alaskan-Type Mafic-Ultramafic Rocks in British Co- 
lumbia: The Gnat Lakes, Hickman, and Menard Creek 
Complexes, British ColumbiaMinistry of Energy, Mines 
and Petroleum Resources and Memorial University of 
Newfoundland, Geological Fieldwork 1988, Paper 
1989-1, pages 429-442. 

Nixon, G.T., Hammack, J.L. and Paterson, W.P.E. (1989): 
Geology and Noble Metal Geochemistry of the 
Johanson Lake Mafic-Ultramafic Complex, North 
Central British Columbia (94D/9), British Columbia 
Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork 1989, Paper 1990-1, pages 417- 
424. 

Hammack, J.L., Nixon, G.T., Wong, R.H. and Paterson, 
W.P.E. (1989): Geologyand NobleMetalGeochemistry 
of the Wrede CreekUltramafic Complex, North-Cen- 
tral British Columbia (94D/9), British Columbia Min- 
istry of Energy, Mines nnd Petroleum Resources, Geo- 
logical Fieldwork 1989, Paper 1590-1, pages 405-415. 

Nixon, G.T., Hammock, J.L., C o ~ e l l y ,  J.N., Case, G. and 
Paterson, W.P.E. (1989): Geology and Noble Metal 
Geochemistry of the Polaris Ultramafic Complex, 
North Central British Columbia (94C/5, 12), British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalFieldworkl989,Paper 1990-1,pages 
387-404. 

Nixon, G.T. (1989): Geology and Precious Metal Potential 
of Mafic-Ultramafic Rock in British Columbia, British 
Columbia Ministry of  Energy, Mines and Petroleum Re- 
sources.GeologicalReldworkl989,P~per1590-1,pages 
3%-358. 

Open Flles 
Nixon, G.T. (1988): Geology of the Tulameen Ultramafic 

Complex, British Columbin Ministry of Energy, Mines 
and Petroleum Resources, Open File 198825. 

Nixon, G. and Ash, C. (1989): Preliminary Geology and 
Noble Metal Geochemistry of the Polaris Mafic- 
Ultramafic Complex (94C/5 6 121, British Columbia 
MinistryofEnergy,MinesandPetmleum Resources, Open 
File 1989-17. 
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Nixon G., and Ash, C. (1989): Geology and Noble Metal 
Geochemistry of the Tunragain hramaf ic  Complex 
(1041/7& lo), BriliJIColumbirrMinistryofEnergy,Mines 
and Petroleum Resources. Open File 1989-18. 

Nixon, G.T., Hammack, J.L., Patemn, W.P.E. and Nuttall, 
C. (1993): Geology and Noble Metal Geochemistry of 
the Lunar Creek Mafic-Ultramafic Complex (94E/13 
& 14), British Columbia Ministry of Energy, Mines and 
Petroleum Resources. Open File 1990-12. 

Nixon, G.T., Hammack, J.L., Ash, C.H., Connelly, J.N., 
Case, G., Paterson, W.P.E. and Nuttall, C. (1990): Ge 
ologyof thePolaris UltramaficComplex (94C/5 &12), 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Open File 1990-13. 

Hammack, J.L., Nixon,G.T., Wong, R.H., Paterson, W.P.E. 
and Nuttall, C. (1990): Geology and Noble Metal 
Geochemistry of the Wrede Creek Ultramafic Com- 
plex(94D/9),BritishColumbiaMinist yofEnergy,Mines 
and Petroleum Resources, Open File 1990-14. 

Papers 
Nixon, G.T. (1988): Alaskan/Ural Ultramafic Complexes 

in the Canadian Cordillera and the Aussie Connm- 
tion. Geological Association of G a d ,  Mineral Deposits 
Division Newsletter, No. 26, pages 3-4. 

;.. Nixon,G.T.,Cabri, L.J,and Leflamme,J.H.G. (1990): Plati- 
numGmup Element MineralizationinLodeand Placer 
Deposits Associated WiththeTulameen Alaskan-type 
Complex, British Columbia. Canudian Mineralogist, v. 
28, "Special Issue on Advances in the Study of Plati- 
numGmup Elements." (in press). 

Other Publlcatlons 

Nixon, G.T., Cabri, L.J., and Lanamme, J.H.C. (1988): 
Origin of Platinum Nuggets in Tulameen Placers. A 
Mineral Chemistry Approach with Potential for Ex- 
ploration, British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Exploration in British Co- 
lumbia 1988, pages B83-889. 

Talks 

Nixon, G.T. (1989): ''F'latinum and other new materials." 
University of Victoria, Public Lecture. 

Nixon, G.T. (1990): "PGE potential of Alaskan-type 
ultramafic complexes in British Columbia." 4th An- 
nual Meeting, Friends of thelgneous Rocks, Cowallis, 
Oregon. 

Nixon, G.T. (1990): 'Geology and platinum-group ele- 
ment potentialofAlaskan-typemafic-ultramaficcom- 
plexes in British Columbia." 7th Annual Cordilleran 
GeologyandExplorationRoundup,Vancouver,British 
Columbia. 

Project name BABINE RANGE 

MDA expenditures $27,655 (1987) 
Princi$al researcher(s) D. MACINTYRE 
Supemising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location WEST CENTRAL B.C. 

OBJECTIVES To encourage mineral exploration in the 
BabineRangeof westcentral BritishColumbia by develop 
ing a metallogenic model for the wide variety of mineral 
deposit types present in the area. This obpctive was to be 
achieved by undertaking a 1:50 000 scale mapping project 
in order to provide an accessible geological database for 
future exploration 

ACHIEVEMENTS Two 15050000 scale map sheets were 
completed. The Jurassic stratigraphy was subdivided into 
several mappable units. The structure of the Dome Moun- 
tain gold camp was defined. A lateCretaceous calderawas 
defined in the Mount Cmnin area. Several new mineral 
occurrences were Hscovered during mapping. 

IMPACT Detailed mapping in the Dome Mountain and 
Mount Cronin areas has assisted companies working in 
thesemswithpmpertyassessments. Faultoffsetsofvein 
systems have been documented and used to predict pro- 
spective areas. New claims were staked after release of 
open file maps and assay data. 

MDA projects have helped the B.C. mining industiy stretch 
its dollar through better targeting of exp/oration funds. 
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OUTPUTS 

Fieldwork Articles 
MacIntyre,D.G.,Brown,D.G.,Des')ardins,P.andM P. 

(1986): Babine P r o j  (93L/10 & 15); British Columbia 
Ministry of Ewgy, M i m  and Petroleum &sources, 
Geological Fieldwork 1986, Paper 1987-1, pages 201- 
218. 

Open Files 
Maclntyre, D., Desjardins, P., Mallett, P. and Brown, D.G. 

(1987): Geology of Dome Mountain Area, British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources, Open File 1987-1. 

Project name ZIRCON SEPARA- 
TION, MICROFOSSIL 
SEPARATION, 
GEOCHEMISTRY 
RESEARCH, LIGHT 
STABLE ISOTOPES 

MDA expenditures $12705 (1986) 
Supervising agency B.C. GEOLOGICAL SURVEY 

BRANCH 

Project location VICTORIA AND 
VANCOUVER 

OBJECTIVES During the first year of the MDA, these 
projects wereundertakento providetechnicalsupport and 
input into other larger projects. In later years, the costs of 
laboratory work were assigned to individual projects. 

ACHIEVEMENTS These projects funded the laboratory 
work required for a number of projxts. Zircon concen- 
trates were separated and analyzed at the University of 
British Columbiafrom samplescollected fromthesilverton, 
Hedley, Alice Arm, Highland Valley and Kimberly areas. 
Samples from the Mount Henry Clay, Alice Arm, 
Clearwater, Cariboo and Hedley areas weredissolved and 
microfossils extracted and identified. Neutron activation 
analysis to determine concentrations of lanthanides (rare 
earth elements) was conducted on samples from north, 
west and central British Columbia. Light stable isotope 
analysis wascamed out on samples from theToodoggone 
precious metal camp. 

University of British Columbia 
Mineral Research Support 

Project name SEASONAL VARIA- 
TIONS IN GOLD 

MDA e.rpmditures - $30,600 (1987-1990) 
Prindpal researcher(s) W.K. FLETCHER 

Pmject location SOUTH CENTRAL B.C AND 
VANCOUVER ISLAND 

OBJECTIVES To improve the design and interpreta- 
tion of gold exploration geochemical surveys by investi- 
gating the dimentological behaviour of gold particles in 
streams. This pmject intended to determine the most 
fa~rabksizehction,,sampleamountand site for optimum 
sample colledion and results. 

ACHIEVEMENTS As part of a broader study examining 
thebehavior of heavy minerals in streams, the distribution 
and transportation of free gold in streams was studied. 
Results suggested that heavy mineral concentrates from 
bar-head G&els provided the most reliable sample sites 
fordetectingthepresenceof gold inlow densityreconnais- 
sance surveys. It was found that samples collected im- 
mediately after peak discharge events were the best and 
large amounts of material (up to 250 kg) processed in the 
field were necessary to obtain a representative sample. 
Collection of barhead samples that were t w  small were 
found to seriously compromise the reliability of a survey. 
The study recommended that if it was not practical to 
collectadequatesamplesat bar-headsites, sandy sediments 
from bar-tail pools should be considered as an alternative. 
This wasalso determined tobe the most suitableapproach 
for follow-up sweys.  

IMPACT Stream sediment geochemistryand heavy min- 
eral surveys have routinely been used in theearly stages of 
gold explorationin the Cordillera. However, the results of 
such surveys have often been extremely erratic and diffi- 
cult to reproduce or confirm. The practical implications 
derived fromthisstudy should helptoincreasethereliability 
of these surveys. 

OUTPUTS 

Fieldwork Articles 

IMPACT ~~~~l~~ from these tests were incorporated into Day, S. and Fletcher, K. (1986): Seasonal Variation of Gold 

the larger projects. Content of Stmm Sediments, Harris Creek, Near 
Vernon (82L/02), The University of British Columbia 
and British Columbia Ministrv of Enera/. Mines and 
Petroleum Resourus, ~ e o l o ~ i & l  fieldw'b'ik, 1986, Pa- 
per 1987-1, pages 401-403. 

Fletcher, W.K. and Day, S.J. (1987): Seasonal Variation of 
Gold Content of Stream Sediments, H F s  Creek, 
Near Vernon: A Progress Report, The University of 
British Columbia and British ColumbiaMinist y of En- 
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ergy, Mines nnd Petroleum Resources, Geological Field- Church, M., Wolmtt,J. and Fletcher, W.K. (in press): ATest 
work, 1987, Paper 1988-1, pages 511-514. of EqualMobilityinFluviaISedimentTra11~port, Water . - 

~csoLrcs itmea&. 
Fletcher, WX. and Zhang, W. (1989): SiDistniut ion of 

Gold in Drainare Sediments: Mount Washin~ton. 
Vanmuver 1slaG (92F/14), British Columbia ~ i k s t j  Ploject name 
of E n n g y ,  Mines and Petroleum Resources, Geological 

PEACE RIVER 

Fieldwork. 1988, Paper 1989-1. pages 60345. PALYNOLOGY 

Open Files 
Fletcher, W.K.(1990): Dispersionand Behaviourof Gold in 

Stream Sediments. British Co~umbiaMinislrvofEnerpv. ". 
Mines and ~etmleim Resources, Open File f99b-28. 

Other 
Day, S.J. and Fletcher, W.K. (1986): Particle Size and 

Abundance of Gold in Seleaed Stream Miments, 
Southern British Columbia, Canada, Journal of 
Geochemiurl Exploration, 26, pages 203-214. 

Day, S.J. (1988): Sampling Stream Sediments for Gold in 
. Mineral Exploration, Southern British Columbia, un- 

published M.Sc. thesis, The University of British Co- 
lumbia. 

Fletcher, W.K. and Day,S.J. (1988): Behaviourof Gold and 
Other Heavy Minerals in Drainage Sediments: Some 
Implications for Exploration Geochemical Surveys, 
Prospecting in Arms of Glacinted Terrain, 1988, ed. 
MacDonald, D.R., Canadian Institute of Mining and 
Metallurgy, Halifax, Nova Scotia, pages 171-183. 

Fletcher, W.K. and Horsky, S. (1988): Determination of 
Gold by Cyanidation.and Graphite Furnace Atomic 
Absorption Spectroscopy, Jouml of Geochemiral Ex- 
ploration, 30, pages 29-34. 

Day, S.J. and Fletcher, W.K. (1989): Effects of Valley and 
Local Channel Morphology on the Distribution of 
Gold in Stream Sediments from Hams Creek, British 
Columbia, Canada, Iournnl of Geochemicnl Explomtion, 
32, pa- 1-16. .. " 

Fletcher W.K. and Day, S.J. (1989): Behaviour of Gold and 
Other Heavy Minerals in Drainage Sediments: Some 
Implications for Exploration Geochemical Surveys, 
Transactions Institute MiningnndMetnllurgy, Section B: 
Applied Earth Sciencr. 98, pages B130-136. 

Fletcher, W.K. and Wolcott, J. (1989): Seasonal Variation in 
Transport of Gold in Harris Creek Implications for 
Exploration, Association of Exploration Geochemists, 
Explore 66, pages 1 , s  and 9. 

MDA expenditures $11,000 (1987-1988) 
Principal researchers JA. BROATCH 

Project location NORTHEAST B.C 

OBJECTIVES To determine the palynologic zonation 
and mlrelation of the Peace River coalfields in northeast- 
em BritishColumbia. This project intended toexamine the 
Lowex Cretaceous coal-bearing rocks in order to generate 
a type section to be used in interpreting correlating and 
dating the section. 

ACHIEVEMENTS The Lower Cretaceous coal-bearing 
rocks were examined forpalynomorphs (terrestrial spores 
and pollen and marine dinoflagellate cysts). Open marine 
and non-marine strata were identified on the basis of 
pdynomorph type and abundance. Contact relationships 
were examined and clarified. The palynologic section was 
compared with thelithologicsectionand a geologic age for 
the rocks was established. 

IMPACT A number of p u p s  haveexpressed an interest 
in the results of this project. These include: the Geological 
Survey of Canadalnstitutefor Sedimentary and Petroleum 
Geology (where ongoing studies of the region are being 
carried out), geologists working in the Peace River coal- 
field (who are trying tobetter understand the fades distri- 
bution) and geologists throughout western Canada (who 
may now use the section as a basis for age comparison). 

OUTPUTS 

Fieldwork Articles 

Broatch, J.C. (1985): Palynological Zonation and Correla- 
tion of the PeaceRiver Coalfield, Northeastern British 
Columbia, The University of British Columbia and 
British Columbin Ministry of Energy, Mines and Petro- 
leumRerources,GeologicalFieldwork1985,Paper 1986- 
1, pages 321-326. 

Broatch, J. (1986): Palynological Zonation and Correlation 
of the Peace River Coalfield, Northeastern British 
Columbia: An Update, The University of British Co- 
lumbia and British Columbia Ministw of Enern, Mines 

Day, S.J. and Fletcher, W.K. (in press): Concentrations of and Petroleum Resources, Geologica~~&ldwork. 1986, 
Magnetite and Gold ar Bar and Reach Scales in a Paper 1987-1, pages 379-382. 
Gravel-bed Stream, British Columbia, Canada,JournnI 
of Sedimentary Petrology. Broatch, J.C. (1987): A Summary of the Results of a 

Palynological Investigation of British Columbia's 
Fletcher, W.K. and Wolcott, J. (in press): Transport of Northeast Coalfield, The University of British Colum- 

Magnetite and Gold in Harris Creek, British Colum- bia and British ColumbiaMinistry of Energy, Mines and 
bia, and lmplications for Exploration, Jourml of Petroleum Resources, Geological Fieldwork. 1987, Paper 
Geochemical Explorntion. 1988-1, pages 451-457. 
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OUTPUTS 
Project name BRALORNE 

MDA expendituws $20,200 (1987-1989) 

Principal wsearcher(s) C. LEITCH 
Project location SOUTHWEST B.C. 

OBJECllVES To provide an updated interpretation of 
the geology and genesis of the Bralome gold vein deposit 
insouthwestemBritishColumbiaforusebyexplorationists. 

ACHIEVEMENTS Mapping of the Bralorne gold vein 
deposit was updated by using modem methods of 
geochronometry, geothermometry, mineralogy, thermo- 
dynamic modelling, stable isotopes, galena lead isotopes 
and structural analysis. Theage of the mineralization and 
relationshipto theageof other deposits wasestablished for 
the first time. 

IMPACT This project provided a much better under- 
standing of the Bralorne gold vein deposit which should 
prove useful to the exploration industry. 

Fieldwork Articles 
Leitch, C.H.B. and Godwin.C.1. (1986): TheBralorne Gold 

Vein Deposit: An Update (92J/15),The University of 
British Columbia and British Columbia Ministry of En- 
ergy, Mines and Petroleum Resources, Geological Field- 
work 1986, Paper 1987-1, pages 35-38. 

Leitch, C.H.B. and Godwin, C.I. (1986): Isotopic Ages, 
Wallrock Chemistry and Fluid Inclusion Data from 
the Bralome Gold Vein Deposit (92J/15W), The Uni- 
versity of British Columbia and British Columbia Min- 
istry of E w g y ,  Mines and Petroleum Resources, Geo- 
logical Fieldwork, 1987, Paper 1988-1, pages 301-324. 

Leitch,C.H.B.,Godwin,C.I.andBrown,T.H. (1988): Char- 
acteristics of Mineralizing Fluids in the Bralorne- 
Pioneer Mesothermal Gold Vein Deposit: Resultsof a 
Fluid Inclusion, Stable Isotope, and Thermodynamic 
Study (92J/15W),The University of British Columbia 
and British Columbia Ministry of E w g y ,  Mines and 
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Petroleum Resourn, Geological Fieldwork, 1988, Pa- 
per 1989-1, pages 365-375. 

Abstracts 

hitch, C.H.B. and Godwin, C.I. (1988): Geology of the 
Bralorne-Pioneer Mesothermal Gold Vein Camp, 
Southwestern British Columbia, Abstract in 
Cordilleran Section Meeting, Canadian Institute of 
Mining and Metallurgy, Fernie, British Columbia, 
November, 1988. 

Leitch, C.H.B., Dawson, K.M., and Godwin, C.I. (1989): 
Late Cretaceous-Early Tertiary Gold Mineralization: 
A Galena Lead Isotope Study of the Bridge River 
Mining Camp, Southwestern British Columbia, 
Canada, Abstract in Gold Conference, Melbourne, 
Australia. 

Other 

hitch, C.H.B. (1989): Geology, Wallrock Alteration, and 
Characteristics of the Ore Fluid at the Bralorne 
Mesothermal Gold Vein Deposit, Southwestern Brit- 
ish Columbia, unpublished Ph.D. thesis, The Univer- 
sity of British Columbia. 

Leitch, C., Dawson, K.M., and Godwin, C.I. (1989): Early 
Late Cretaceous-Early Tertiary Gold of the Bridge 
River Mining Camp. Southwestern British Columbia, 
Ca~da,EmnomicGeology,Volume84,pages22262236. 

* 
Leitch C.H.B,Godwin, C.I., Brown,T.H.,andTaylor, B.E. 

(in press): Geochemistryof Mineralizing Fluidsinthe 
Bralorne-Pioneer Mesothermal Gold Vein Deposit, 
British Columbia Canada, Emnomic Gcology. 

Leitch, C.H.B., Van der Heyden, P., Godwin, C.I., 
Armstrong, R.L., and Harakal, J.E. (in press): 
Geochronology of the Bridge River Camp, including 
Petrochemistry of Relevant Parts of the Cadwallader 
and Bridge River Terranes, Southwestern British Co- 
lumbia, C a d i a n  l o u d  of Eurfh Science. 

Displays 
Leitch, C.H.B. and Godwin, C.I. (1986): Geology of the 

BralomPioneer Gold Deposits, Southwestern Brit- 
ish Columbia Poster Display, Cordilleran Roundup, 
Vancouver British Columbia, Hotel Vancouver, Janu- 
ary 1986. 

Lcitch,C.,andGodwin,C.I.(1988): Geologyof rheBralorne- 
Pioneer McsothcrmalCold Camo. buthwesternBrit- 

1, 

ish Columbia Poster Display, Cordilleran Roundup, 
Hotel Vancouver, Vancouver, British Columbia, 
January 1988. 

Leitch C.H.B. and Godwin, C.I. (1989): Geology of the 
Bralorne-Pioneer Gold Camp, Southwestern British 
Columbia Poster Display, Cordilleran Roundup, Ho- 
tel Vancouver, Vancouver, British Columbia, Febru- 
ary 1989 (1st place in University Poster Competition). 

The MDA supportedgraduate student work through 19 differentgeoscience studies at the University of British Columbia. 
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. 
Project name INDIAN RIVER 

h4DA expenditures $23,500 (1987-1988) 

Principal researchds) D. REDDY 
Project locatio" SOUTHWEST B.C. 

OBJECTIVES To determine theageand structural style 
of the volcanogenic deposits that occur in the Indian River 
belt of rocks in southwestern British Columbia. 

ACHIEVEMENTS The geology around known deposits 
in the area was mapped and the mineralization was com- 
pared to that of the major Britannia mine on Howe Sound, 
to the Seneca deposit near Harrison Lake and to 
volcanogenic deposits near Whistler. Work was done to 
determine the age of the stratigraphy and the final results 
are currently being compiled. Results to date indicate 
changes in structural style between the Indian River belt 
and the overlying volcanics associated with Sky Pilot 
Mountain (which are known to be Cretaceous Gambier 
Group units), which supports a Jurassic age. Galena lead 
isotope analysis suggests a common age among volcano- 
genic deposits assigned to Harrison Lake Group and 
Gambier Group rocks. 

IMPACT This work represents the first published, mod- 
ern, detailed mapping of this area of volcanogenic depos- 
its. It willbeofinteresttommpaniesinvolved inexploration 
for volcanogenic deposits. 

OUTPUTS 

Fleldwork Articles 
Reddy, D.G.,Ross, J.V.,and Godwin,C.I. (1986): Geology 

of the Hopkins Property, Indian River Area, South- 
westernBritishColumbia(92G/ll),TheUniversityof 
British Columbia and British Columbin Ministry of En- 
ergy, Mines and Petroleum Resouras, Geological Field- 
work, 1986, Paper 1987-1, pages 43-45. 

Reddy, D.G., Ross, J.V. and Gcdwin, C.I. (1986): Geology 
of the Maggie Property, Indian River Area, South- 
western British Columbia, The University of British 
Columbiaand BritishColumbiaMinistryofE~~gy,Mines 
and Petroleum Resouras, Geological Fieldwork, 1987, 
Paper 19881, pages 295300. 

Other 
Reddy, D.G. (1989): Geology of the Indian River area, 

Southwestern British Columbia, unpublished MSc. 
thesis, The University of British Columbia. 

Displays 
Reddy, D.G.,Godwin, C.l.,and Ross, J.V. (1989): Discrimi- 

nation, Using Galena Lead Isotope Data, of 
Volcanogenic from Plutonogenic Depositsin Gambier 
Group and Spatially Related Stratigraphy, Harrison 
Lake to J e ~ s  Inlet, Southwestern British Columbia, 
Poster Session, Cordilleran Roundup, Hotel Vancou- 
ver, Vancouver, British Columbia, February 1989. 

Project name SILVER CREEK 

h4DA expenditures $4,000 (1987-88) 

Principal researcher8 J. BRADFORD 
Project location NORTH CENTRAL B.C. 

OBJECTIVES To providea better understanding 

deposit in north central British Columbia by undertaking 
a detailed mapping program. 

ACHIEVEMENTS In addition to mapping, geochro- 
nometry, sulphurisotopestudiesand fluidinclusionstudies 
werecompleted inorder to provide a moderndatabase for 
genetic interpretations. The causative pluton was identi- 
fied at depth, karstic control was documented and the 
temperature and conditions of deposition were defined 
within narrow limits. 

IMPACT This pro@ provided technical support to the 
Midway mapping project. Understanding of this type of 
deposit was enhanced by the work done in this study. 
While other such dewsits are known in the vrovince. few. . . 
including the famous Bluebell mine in the southeast, are 
well understood. These results should prove of benefit to 
the exploration industry. 

OUTPUTS 

Fleldwork Artlcles 
Bradford, J.A. And Godwin, C.I. (1987): Midway Silver- 

Lead-ZincMantoDeposit, Northern BritishColumbia 
(1040/16), The University of British Columbia and 
British Columbia Ministry of Ewgy, Mines and Petro- 
leumResources, Geological Fieldwork, 1987,Paper 1988- 
1, pages 353-360. 

Other 
Bradford, J. A. (1988): Geologyand Genesisof theMidway 

Silver-Lead-Zinc Deposit, North Central British Co- 
lumbia, unpublished M.Sc. thesis, The University of 
British Columbia, 285 pages. 

Project name WARNER PASS 
PETROLOGY - 

MDA expenditures $3,000 (1988) 

Principal researcher(s) D. PAYNE 
Project location SOUTHWEST B.C. 

OBJECTIVES To unravel the stratigraphic, structural 
and geochemical relationships between spatially related 
felsic-intermediate volcanic rocks and the Mount Sheba 
intrusion. 

ACHIEVEMENTS A detailed stratigraphic section and a 
field map were produced which clarified the nature of the 
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contactsand the relativeagesof themappableunits. Based 
on the observations, the Mount Sheba igneous complex 
was determined to have had three distinct phases of plu- 
tonic and volcanic activity. 

IMPACT This study provided technical support to the 
Taseko-Bridge River p r o w .  The new insights obtained 
regarding the character of the Mount Sheba igneous com- 
plex will bean important referencemum? for future work 

OUTPUTS 

Fleldwork Artkks 
Payne, D.F. and Russell, JK. (1987): Geology of theMount 

Sheba Igneous Complex (920/03), The University of 
British Columbia and British Columbia Ministly of En- 
ergy, M i m  und Petroleum Resourm, Geological Field- 
work, 1987, Paper 1988-1, pages 125-130. 

Project name FRANKLIN CAMP 
PETROLOGY 

MDA expenditures $11,600 (1988-1989) 
Principal researcher(s) M. KEEP 
Project location SOUTHERN B.C. 

OBJECTIVES To study the petrology of the Averill 
plutonic complex in the Franklin Mining Camp. 

ACHIEVEMENTS The chemical and mineralogical varia- 
tions to magmatic processes were documented and the 
findings were related to the regional tectonics of southern 
British Columbia. The temporal relationships between 
magmatic processes and mineralization were established. 

IMPACT This work has been of use to explorationists 
working on alkaline intrusions. Since Flacer Dome Incor- 
porated relinquished its option on the property, there has 
been little economic interest in the project area. 

OUTPUTS 

Fleldwork Artlcles 
Keep, M. and Russell, J.K. (1987): Geology of the Averill 

Plutonic Complex, Franklin Mining Camp (8Z19). 
The University of British Columbia and British Co- 
lumbia Ministry of E n n g y ,  Mines and Petroleum Re- 
sources, Geological Fieldwork, 1987, Paper 19881, 
pages 49-53. 

Keep, M. and Russell, J.K. (1988): The Geology of the 
Averill Plutonic Complex, Grand Forks, British Co- 
lumbia (82E/9W),The University of British Columbia 
and British Columbia Ministry of E n e r g y ,  Mines und 
PetroleumResources, Geological Fieldwork, 1988, Pa- 
pa 1989-1, pages 2731. 

Other 
Keep, M. (1989): The Geology and Petrology of the Averill 

Plutonic Complex, Grand Forks, British Columbia, 
Unpublished Master's thesis, The University of Brit- 
ish Columbia, 111 pages. 

Project name GALENA LEAD 
ISOTOPE ANALYSIS 

MDA expenditures $27,MO (1987-1990) 
Principal rescarcheds) J. GABlTES 
Prq'ect location PROVINCEWIDE 

OBJECTIVES To providea better understanding of the 
application of galena lead isotope analyses to exploration 
decisions. 

ACHIEVEMENTS Galena lead isotopedata from mineral 
occurrences around the province were analyzed. It was 
found that more infonnation was yielded from samples in 
some areas of British Columbia than in others. On a 
regional basis, the following infonnation was rwealed: In 
the Stewart-lskut River area, Tertiary deposits could be 
distinguished from Jurassic deposits. In the Selwyn Basin 
in northeastern British Columbia SEDEX deposits could 
accurately be dated and distinguished from intrusive re- 
lated epigenetic deposits. In the Purcell Group, Sullivan 
type SEDM deposits had a different lead signature than 
the epigenetic veins such as Vine and Moyie. In the 
Smithers area, galena lead isotopes were found to smear 
alongalinethatfould representlAdgeneratedby plutons. 

IMPACT This projectshowed thatinseveral instances the 
application of galena lead isotope analyses has helped to 
focus exploration work Many companies currently use 
this technology and the British Columbia Ministry of En- 
ergy, Mines and Petroleum Resources increasingly incor- 
porates galena lead isotope studies into their regional 
mapping surveys. 

OUTPUTS 

Fieldwork Artlcles 
Alldrick, D.J.,Gabites, J.E. and Godwin, C.I. (1986): Lead 

lsotope Data from the Stewart Mining Camp (104B/ 
1). The University of British Columbia and British 
Columbin Ministry of E n e r g y ,  Mines and Petroleum Re- 
sources, Geological Fieldwork, 1986, Paper 1987-1, 
pages 93-102. 

Godwin,C.I. and Gabites, J.E. (1986): Galena Lead Isotope 
Research on Mineral Deposits at the University of 
British Columbia, The University of British Columbia 
and British Columbia Ministry of E n e r g y ,  Mines and 
Petroleum Resources, Geological Fieldwork, 1986, Pa- 
pa 1987-1, page 443. 
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Godwin, C.1. and Gabites, J.E. (1987): Galena Lead Isotope 
Research at the University of British Columbia, The 
University of British Columbia and British Columbia 
Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork, 1987, Paper 1988-1, pages 529- 
530. 

Andrew, A. and Godwin, C.1. (19881: Galena Lead lS0t0pe 
Model for VancouverIsland.TheUniversityof British 
Columbiaand British~olumbia~inistryof ~ & y , ~ i n e s  
and Petroleum Resources, Geological Reldwork, 1988, 
Paper 1989-1, pages 75-79. 

Godwin, C.I., Gabites, J.E., and Schroeter, T.G. (1989): 
Galena Lead Isotopes of the Toodoggone Epithermal 
Gold Camp, North Central British Columbia, British 
Columbia Ministry of Ewgy, M i m  and Petroleum Rr- 
sources,Gmlogical Reldworkl988, Paper 1989-1, pages 
413-415. 

Godwin, C.I., Pickering, A, Bradford, J., Ray, G.E., and 
Webster, 1. (1989): Interpretation of Galena Lead 
Isotopes from Texada Island (82F), British Columbia 
Ministry of Ene*gy,MinesandPetm&umResources,Geo- 
logical Fieldwork 1989, Paper 1990-1, pages 271-278. 

Abstracts 
Godwin,C.I., Andrew, A, and Gabites, J.E. (1989): Galena 

Lead Isotone Models for Definine Aee and Genesis of -~ - ~- 
Z~~ " "  

Mineral Deposits in the Canadian Cordillera, invited 
paper presented at theTechnica1 Program, 28th Inter- 
national Geological Congress, Washington, D.C., Ex- 
tended Abstracts, Volume 1 of 3, pages 1-559 - 1560. 
July 1989. 

Alldrick, D.J., Godwin, C.I., Gabites, J.E., and Pickering, 
A.D.R. (1990): Turning LeadintoGold -Galena Lead 
Isotope Data from the Anyox, Kitsault, Stewart, 
Sulphurets and Iskut Mining Camps, Northwest Brit- 
ishcolumbia, Abstract inGAC-MAC Annual Meeting. 
page A2, Vancouver, British Columbia, May 1990. 

Gabites. I.E.. and Godwin. C.1. (1990): Lead Isotow Data - ~ - -  , a ~ - ~ ,  ~ 

. . 

for Mineral Deposits in thecentral IntermontaneBelt, 
British Columbia, Abstract in GAC-MAC Annual 
Meeting, page A42.Vancouve1, British Columbia, May 
1990. 

Godwin, C.I., Andrew, A, Reddy, D., Leitch, C.H.B., 
Gabites, J.E., and Fickering, A. (1990): Application of 
Galena Lead IsotopeModels for Defining the Ageand 
Genesisof MineralDepositsintheCanadianCordillera, 
Abstract in GAC-MAC Annual Meeting, page A47, 
Vancouver, British Columbia, May 1990. 

Papers 

Other 
Andrew, A. (1987): Lead and Strontium Isotope W d y  of 

Five Volcanic and Intrusive Rock Suites and Related 
Mineral Deposits, Vancouver Island, British Colum- 
bia, unpublished PH.D. thesis, The University of Brit- 
ish Columbia. 

Hoy,T.,andGodwin,C.1.(1988): SignificanceofaCambrian 
DatefrumGalena Lead IsotopeData forthestratiform 
Cottonbelt Deposit in the Manshee Complex, South- 
eastern British Columbia, Cad ian  Journnl Earth Sci- 
ence, Volume 25, pages 1534-1541. 

Andrew, A,, and Godwin, C.I. (1989): Lead- and Stron- 
tium-IsotopeGeochemistryof PaleozoicSicker Group 
and Jurassic BonanzaGroupVolcanic Rocks and Island 
Intrusions, Vancouver Island, British Columbia, Cn- 
MdimJournnl Fjrrth Science, Volume 26, pages 894-907. 

Andrew, A. and Godwin, C.I. (1989): Lead-andStrontium- 
Isotope Geochemistry of the Tertiary Catface Intm- 
sions and Related Mineralization, Vancouver Island, 
British Columbia, Cadian  Journal Earth Science, Vol- 
ume 26, pages 920-926. 

Andrew, A,, and Godwin, C.I. (1989): Lead- and Stron- 
tium-Isotope Geochemistry of the Karmutsen For- 
mation,VancouverIsland,BritishColumbii,CaMdian 
Jourml Earth Scienre. Volume 26, pages 908919. 

Displays 
Gabites, J.E., Godwin,C.I., and Alldrick, D. (1987): Galena 

Lead Isotopes in the Stewatt Area, Northwestern Brit- 
ish Columbia, Poster Display, Cordilleran Roundup, 
Vancouver, British Columbia, Hotel Vancouver, 
Vancouver, British Columbia, January, 1987. 

Gabites, J.E.,Godwin, C.I. and Schroeter,T.G. (1988): Ga- 
lena Lead Isotopes in the Toodoggone Epithermal 
Gold Area, North Cenhal British Columbia Poster 
Display, Cordilleran Roundup, Hotel Vancouver, 
Vancouver, British Columbia, January 1988. 

Talks 
Gabites, J.E., and Godwin, C.1. (1988): "Galena Lead Iso- 

topes in the Intermontane Belt," Central British Co- 
lumbia, presented at the Smithers Exploration Group 
Review, British ColumbiaMinishy of Energy, Mines and 
Petroleum Resources, Smithers, British Columbia, Oc- 
tober, 1988. 

Andrew, A ,  Armstrong, R.L.,.and Godwin, C.I. (1989): 
"Lead-Strontium-Neodymium Isotope Study of Van- 
couver Island," Lithoprobe Workshop, The Univer- 
sity of British Columdia, Vancouver, ~r i t i sh  Colum- 
bia. Februaw 19119. - .- . -. . - -. , . . . . . 

Godwin, C.I., Gabites, J.E., and Andrew, A. (1988): 
bdtable :  A ~~l~~~ ~ e a d  lsotow ~~t~ B~~ for the Godwin, C.I. (1989): "Application of Lead Isotopes in -.-- - 
Canadian Cordillera, with a Guide to its Use by Mineral Exploration", presented at Ore Deposit Se- 

Explorationists, British Columbia Ministry of Ewgy, ries, Geological S w e y  of Canada, Vancouver, British 
Mines and Petroleum Resources, Paper 1988-4. Columbia, February 14,1989. 
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Godwin, C.I., Andrew, A, and Gabites, J.E. (1989): "Ga- 
l e ~  Lead Isotope Model for Paleozoic and Tertiary Pmject name WELLINGTON COAL 
Deposits, Vancouver Island," British Columbia, Brit- BED 
ish Columbia Ministry of Energy, Mines and Petroleum 
Rrsourus, Vancouver Island Sicker Workshop, Tally MDA expendituws (1989) 
Ho Motel, Nanaimo, British Columbia, September p n ' e a l  R s e a r ~ S )  C. BICKFORD 
1989. 

Prq'ect location VANCOUVER ISLAND 

Pmject name CONODONT DATING 

MDA expenditures $15,500 (1988-1990) 

Principal researche?fs) M. ORCHARD 

Project location PROVINCE-WIDE 

OBJECTIVE Toprovidemicmfossil,~cularlycon0- 
dont, de thnat ions ,  ages, and paleothermomehy (CAI) 
data for the British Columbia Ministry of Energy, Mines 
and Petroleum Resources in support of their regional 
mapping projects. 

ACHIEVEMENTS Approximately 500 collections were 
organized and assessed and curatorial, geographic, and 
stratigraphic data verified. Faunal, biochmnologic and 
thermometric data, supported thmugh theGeologicalSur- 
vevofcanada, werealso comuleted. Recentlv. all relevant 

OBJECTIVES To determine the regional geology and 
detailed stratigraphic framework of the Wellington coal 
bed. This was to be achieved through surface mapping, 
underground observations and borehole data analysis. 

ACHIEVEMENTS Detailed geological information was 
compiledon the Wellingtoncoalbed, whichlocated, iden- 
tified and collated all relevant drill records. In conjunction 
with a larger British Columbia Ministry of Energy, Mines 
and Petroleum Resources project, a 1:20 000 scale geologi- 
cal mapof the Western NanaimoCoal Field wasproduced. 
S e l d  key logs havebeen input into a PC computer and 
are now available in MS Word format from the Ministry. 

A detailed geological map of the Wellington coal bed 
and associated rocks in the Western Nanaimo coalfield is 
currently being prepared and should be released as an 
Open File in 1991. 

data was compiled, edited A d  converted into database IMPACT As a of this work, five have files in preparation for publication. shown interest in thearea, prompted primarily by the coal 
IMPACT The data compiled during this project has been facies map in Geological Fieldwork. Two companies have 
fundamental to many of the government's mapping investigated the potential of ~wpen ing  old mine work- 
pmjects. It has been used to compile stratigraphic se- ingsandanothercompanyiscurrently mnsiderinamine 
quences and delineate rock units and structures. in an area not previously worked. 

OUTPUTS 

Fleldwork Articles 
Orchard, M.J. and Irwin, S. (1987): Conodont 

Biostratigraphy, Midway Property, Northern British 
Columbia (1040/16), Geological Survey of Canada, 
The University of British Columbia and British Co- 
lumbia Ministry of Energy, Mines and Petroleum Re- 
sources, Geological Fieldwork, 1987, Paper 19881, 
pages 249-253. 

Irwin, S.E.B. & Orchard, M.J. (1989): Conodont 
Biostratigraphy and constraints on Upper Devonian 
Mineral Deposits in the Earn Group, Northern British 
Columbia and Yukon, Geologid Suroey of Canada, 
Current Research, Part E, Paper 89-1E. pages 13-19. 

OUTPUTS 

Fleldwork Articles 
Biddord, C.G.C. (1988): Geology, Mining Conditions and 

Resource Potential of the Wellington Coal Bed, Geor- 
gia Basin (92F/1, 92G/4), The University of British 
Columbiaand BritishColumbiaMinistyofEnergy,Mines 
a d  Petroleum Resources, Geological Fieldwork, 1988, 
Paper 1989-1, pages 553-558. 

Project name VANDERHOOF 
STRATIGRAPHY 

MDA expenditures $2,000 (1989) 

Principal researcher(s) G.  ROUSE AND 
W. MATHEWS 

Project location CENTRAL B.C. 

OBJECTIVES To describethe lithologies, palynomorph 
assemblagesandagesof core from two key drill holesin the' 
Nechako Plateau of central British Columbia near 
Vanderhoof. 

ACHIEVEMENTS The sediments underlying the 
volcanics, dated withK/Ar asMiddleEocene, pmved to be 
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all Miocene in one well, and Miocene overlying Oligocene 
in theother. The palynomorph assemblages were found to 
correlate with those of the Australian Creek (Oligocene) 
and Fraser Bend (Miocene) formation nearQuesne1. Over- 
lying mid Eocene volcanics suggests overthrusting, or 
possibly sliding of blocks of volcanics in post-Miocene 
times. 

IMPACT Explorationists examining the Wolf gold claims 
to the south and west of the projea area haveexpressed an 
interest in the study results. In particular, a similar inver- 
sion of mid Eocenevolcanics on MioOligocene sediments 
has been found and a sample analysis has been requested 
to confirm these results. 

OUTPUTS 

Fieldwork Articles 
Rouse, G.E. and Mathews, W.H. (1988): Palynology of 

SubsurfaceCenozoic Sedimentsand PyroclasticRocks 
Southwest of Vanderhoof, BritishColumbia, The Uni- 
versity of British Columbia and British Columbia 
Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork, 1988, Paper 1989-1, pages 189- 
193. 

Project name MOUNT BISSON 
ALKALINE COMPLEX 

MDA expendihms $6,600 (1989-1990) 

Principal researcherfs) A. HALLERAN 

Project location NORTHEAST B.C. 

OBJECTIVES To examine the alkaline intrusive rocks 
of the MansonCreekarea in northeastern BritishColumbia 
for rare earth elements. 

ACHIEVEMENTS Research on this projfft is still ongo- 
ing. The work involves characterizing the chemical com- 

Pmject name OLIVER PLUTON 

MDA expenditures $6,000 (1989) 

Principal msearcher(s) U. MADER AND P. LEWIS 

Project location SOUTHEAST B.C. 

OBJECTIVES To map the Kobau Group metamorphic 
rocks o u t m p  between the Fairview and Oliver plutons in 
southeastern British Columbia. 

ACHIEVEMENTS A mapping program was undertaken 
in the Kobau erouo rocks. Manv of the ouestions concern- " 1 

ing the existence and natureof the stratigraphy within the 
Kobau were resolved through this project. 

IMPACT The map that was produced has been used 
extensively by geologists working in the Fairview gold 
camp. 

OUTPUTS 

Fieldwork Articles 

Mader, U., Lewis, P. and Russel1,J.K. (1988): Geology and 
Structure of the Kobau Group Between Oliver and 
Cawston, British Columbia: With Notes on Some 
Auriferous Quartz Veins (82E/4E), The University of 
British Columbia and British Columbia Ministy of En- 
ergy, Mines and Petroleum Resources, Geological Field- 
work, 1988, Paper 1989-1, pages 19-25. 

Open Files 
Louis, P., Mader, U. &Russel, J. (1989): Geology of Kobau 

Group Between Oliver and Cawston, British Colum- 
bia, British Columbia Ministry of Ewgy ,  Mines aid 
Petroleum Resources, Open File 1989-2. 

-- - 

Project name CARBON ISOTOPES 
AT ERICKSON 

poiitionsof theintrusions,documenti~g themineralogical 
and mineralchemicalvariations within theintmsions,and MDA expenditures 3 (1989) 
developing a process related explanation for the occur- Principal researchen. ' t. slNCLAIR 
rence of the REE rich igneous rocks. Project location qORTH CENTRAL B.C. 
IMPACT This work should prove useful because of the 
significant potential of these rocks to host commercial OBJECTIVES To understand the nature of carbon in 
concentrations of rare earth elements. goldquartzveinsandalterationzonesat theTotalErickson 

gold mine in north central British Columbia. 
OUTPUTS 

ACHIEVEMENTS Carbon isotopes wereusedastheprin- 
Final report is in progress. cipal tool toinvestigate theorigin of carbon and its place in 

thegenetic model for thegoldquartzveins of the area. The 
initial isotopic study has provided strong indications that 
elemental carbon assodated with the Total Erickson gold- 
quartz veins originated from carbon-bearing sedimentary 
strata underlying the basaltic sequence that encompasses 
most of the veins. The isotope ratios were found to be 
unusual in resembling continental carbon. 
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IMPACT The anomaly discovered durina this studv has 
lead to an expanded s h y  of the carbon ;tilining new X- 
ray diffraction equipment at the University and including 
extended organic geochemistry studies. 

OUTPUTS 

Other 
Sinclair, A.J. (1988): Preliminary Isotopic Study of Carbon 

in Gold-Quartz Veins, Total Erickson Mine, Gssiar 
District, British Columbia, British ColumbiaMinistry of 
Energy, Mines and Petroleum Resouras, Exploration in 
British Columbia 1988, pages B1698172. 

Sinclair, A.J. ksketchley, D.A. (in preparation): Carbonate 
Alteration in Basalt at Total Erickson Gold Mine, 
North Central British Columbia, Jouml  of Economic 
Geology. 

Project name PHASE DIAGRAM 
SOFTWARE 

MDA expenditures $3,000 (1989) 
Principal researcher(s) R BERMAN 
Prq'ect location PROVINCE-WIDE 

OBJECTIVES To provide an IBM-compatible compu- 
ter program for the ilculation of phase equilibria wl;ich 
could be used to understand the ~hvsiochemical controls . 
on the formation of ore deposits. 

ACHIEVEMENTS An IBM-compatible program, PTS 
System, version 2.0, was developed. It is capable of calcu- 
latingactivity-activity,temperature-aaivity,and pressure- 
activity diagrams to elucidate ore-forming processes. 

IMPACT This program hasseen increased usein theoreti- 
cal and applied research fields. 

OUTPUTS 

Fieldwork Artlcles 
Berman, R.G. and Brown, T.H. (1988): PTA System: A 

Software Package for Micm-computer Calculation and 
Display of Activity-Temperature-Pressure Phase Dia- 
grams, The University of British Columbia and British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources, Geological Fieldwork, 1988, Paper 1989-1, 
pages 621-624. 

Berman,R.G., Brown,T.H.,andPerkins,E.H. (1989): PTA- 
System: A Software Package for Microcomputer 6 1 -  
culation and Display of Activity-Temperature-Pres- 
sum phase diagrams, British Columbia Ministry of En- 

.ergy, Mines and Petroleum Resources, Geological Field- 
work 1988, Paper 1989-1, pages 621-624. 

Project name ULTRAMAFICS 
RESEARCH 

MDA expenditurns $3,500 (1989) 
Principal researcher(s) G. NIXON AND J. RADLOFF 
Prqect  location PROVINCE-WIDE 

OBJECTIVES To investigate the mineralogy of the Po- 
laris ultramafic complex with an emphasis on platinum 
group element (PGE) enriched rocks. 

ACHIEVEMENTS Electron microprobe analyses of rock 
samples from the Polaris complex were conducted. 

IMPACT The results from this p r o w  will be incorpo- 
rated in the final report of theultramafic project under the 
mettallogenic mapping component of the MDA. 

Project name GATES FORMATION 

MDA expenditures $9,000 (1990) 

Principal researcher(J) .M.N. LAMBERSON 
Prq'ect location NORTHEAST B.C. 

OBJECTIVE To document the factors controlling the 
distribution of organic facies in coals of the Gates Forma- 
tion and time-equivalent strata in northeastern British 
Columbia. The projxt also intended to analyze several 
parameters of individual coal facies to obtain more infor- 
mation about malted methane. 

ACHIEVEMENTS Samples were collected from natural 
outcrops, coal mine exposures and subsurface drillcore 
and cuttings in the Bullmoose and Quintette mine areas. 
The research determined that the compositional bounda- 
ries between coal facies are gradational. From bright to 
dull coals, a progressive decrease in vitrinite and increase 
in inertinite was-found. Liptinite was found to benegligi- 
b l e ( ~ 1 ~ ) .  Thcsefaciesappcared to represent dcpsitional 
environments ranging from forest swamps to dry, herba- 
cmusand/or shrubby marshes. Compositional variations 
were determined to be due to differences in plant commu- 
nities, groundwater levels and proximity to active fluvial 
systems. Rock-Evalanalysis of drillcuttings indicated that 
total organic carbon decreased seaward from the 
palmshoreline. The bulk of the organic matter was found 
to be Type 11 (terrestrial), and overmature with respect to 
oil generation. 

IMPACT Both the coal and petroleum industry have ex- 
pressed an interest in this research. Coal companies have 
been particularly interested in theability to mapvariations 
within a deposit, so that they can better predict variations 
in coal quality. Information about the coalted methane 
resources in the province has also been requested. 
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OUTPUTS 

Fieldwork Articles 
Lambason, M.N. and Bustin, R.M. (1988): Petrology, 

SedimentologyandGeochemistryof GatesFormation 
Coals, Northeastern British Columbia: Preliminary 
Results(93P/3.4;931/3,4), British CohmbiaMinisty of 
Energy, Mines and Petroleum Resourm, Geological 
Fieldwork 1988, Paper 1989-1, pages 571-576. 

Lamberson,M.N.,Bustin,R.M.,Kalkreuth, W.D.,andPratt, 
K.E. (1989): LithotypeCharacteristicsandVariationin 
Seleaed Coal Seams of the Gates Formation, North- 

. eastern British Columbia (93:/3), British Columbin 
Ministy of Ewgy, Mines and Petroleum Resources, 
Geological Fieldwork 1989, Paper 1990-1, pages 
461-468. 

Papers 
Lamberson, M.N., Kalkreuth, W., and Bustin, R.M. (1989): 

Petrology and Sedimentology of Gates Formation 
Coals, Northeastern British Columbia: Preliminary 
Results, in, Contributions to Cadian Coal Geoscipnm, 
Geological Sumey of Canada, Paper 89-8, pages 8895. 

Abstracts 
Lamkson,M.N.,Kalkreuth, W.D.,Bustin, R.M.and Ran, 

K.C. (19891: Lithotvw Variation in Lower Cretaceous . . *. 
(albian) Gates Formation Coal Seams, Northeastern 
British Columbia, Canada, Abstracts with Program, 
TheSocietyfor OrganicPetrology,Sixth Annual meet- 
ing Urbana, Illinois, 1969. 

Lamkson, M.N. and Bustin, R.M. (1990): Coal Lithotype 
Composition and Variation: Gates Formation, North- 
eastern British Columbia (poster), Abstracts with 
Program, The Society for Orpanic Petrology, Seventh 
Annual Meeting, page 82, Calgary, Alberta, 1990. 

Calder,J.H., Kalkreuth, W., Lamberson, M.N. Marchioni, 
D.L., and Naylor, R.D. (1990): The Relationship be- 
tween Coal Petrography and Depositional Envimn- 
ments: A Status Report on Canadian Research, Ab- 
stracts with Program, The Society for Organic Petml- 
ogy, Seventh Annual Meeting, page 29, Calgary, Al- 
berta, 1990. 

Lamberson, M.N. and Bustin, R.M. (1990): Organic Facies 
Variationswithin theLowerCretacmusGatesForma- 
tion, Northeastern British Columbia, Proceedings 
Volume, Geological Assodation of Canada - Minera- 
logical Assodation of Canada, Annual Meeting Van- 
couver, British Columbia, May 16-18.1990. 

Other 
Lamberson, M.N., Kalkreuth, W.D., and Bustin, R.M. (in 

press): Lithotype Composition and Variation in Se- 
lected Coal Seams of the Gates Formation, Northeast- 
em British Columbia, Canada, Intmrafioml l o u d  of 
C d  Geology. 

Talks 
Presentations were made at the following: 
- Poster Session, British Columbia and Yukon Chamber 

of Mines Cordilleran Roundup, Vancouver British Co- 
lumbia, 1989. 

- "Characteristics of Gates Formation Coal Seams, 
Northeastern British Columbia," (Research in Progress) 
Tri-University Conference, University of British Co- 
lumbia, March 1989. 

- The Society for Organic Petrology annual Meeting, 
Urbana, Illinois, October 1989. 

- British Columbia and Yukon Chamber of Mines 
Cordilleran Roundup, Vancouver, British Columbia, 
February 1990 (first prize in student poster competi- 
tion). 

- pintmeetingoftheCanadianCoa1PetrographesGmup 
and theSociety for OrganicPetrology, Calgary, Alberta, 
September 1990. 

Ptoject name PLACER 
PALYNOLOGY 

MDA expendihrns $10,000 (1990) 

Principal researcher(s) G. ROUSE 
Prq.ect location SOUTH CENTRAL B.C. 

OBJECTIVES Todistinguishanddatethevariousplacer 
gold deposits in the Quesnel-Prince George area by using 
palynological analysis. 

ACHIEVEMENTS A number of samples were collected 
fromtheold Bullionminein thesouth,nearLikely, through 
the Barke~lle-Wells region, to the Cottonwood River- 
Quesnel-Prince George area. To date, all of the samples 
were determined to contain palynolassemblages of Tert- 
ary age, corresponding to those from the Fraser Bend 
formation. Questions were raised as to whether some 
samples which appeared to be from mid-late Pleistocene 
glacial or postglacial events were really of Tertiary age, 
associatedwithlaterTertiary-exly Pleistocenegladations. 

IMPACT Severalgmlogistsworkingwithplacerdeposits 
have expressed an interest in this project and future coop 
erative ventures are planned. 

OUTPUT 

Rouse, G.E., Lesack, K.A., & Hughes, B.L. (1989): 
Palynological Dating of Sediments Associated with 
Placer Gold Depositsin theBarkerviUeQuesne1-Prince 
George Region,South Central British Columbia, British 
Columbia Ministy of Ewgy, Mines and Petroleum Re- 
sources,Gmlogical Fieldworkl9&9. Paperl990-1,pges 
531-532. 
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project name HEDLEY 

m A  expenditures $14,000 (1990) 

principal researcher($) G. DAWSON 

project location SOUTH CENTRAL B.C. 

OBJECTIVES To provide more detailed knowledge on 
the Good Hope and French deposit areas in the Hedley 
gold skam camp. This project intended to expand on the 
framework provided by the earlier British Columbia Min- 
istry of Energy, Mines and Petroleum Resources project 
examining the Hedley camp. 

ACHIEVEMENTS Detailed mapping and petrography of 
the Good Hope-French deposits revealed that the Hedley 
camp was aclassical sediment sill complex. At the F m c h  
mine, it appeared that the sill complex was intimately 
related to the development of the gold skam. 

IMPACT The new genetic parameters provided by the 
sediment-sill complex offers new exploration insight into 

,the understanding of skarn mineralization in the Hedley 
jcamp and to the understanding of many other important 
skam districts. 

OUTPUT 

Fieldwork Artlcles 

Dawson, GL.,Gcdwin, C.I., Ray, G.E., Hammack, I., and 
Bordin, D. (1990): Geology of the Good Hope - French 
Mine Area, South Central British Columbia (92H/8), 
Britislt Columbia Ministry of  Energy, Mines and PeI7o- 
bum Resources, Geological Fieldwork 1989, Paper 1990- 
1, (in press). 

Abstracts 

Dawson, G.L., Godwin, C.I., and Ray, G.E. (1990): Gold 
S h n  Mineralikation Associated with a Sediment Sill 
Complex, French Mine, South Central British Colum- 

industry awareness of the availability of dimension stone 
in the province and identify deposits with good physical 
properties and excellent development potential. 

ACHIEVEMENTS Thirty formerly producing dimension 
stonequarriesor prospects wereexamined for their devel- 
opmentpotential. Apromotionalinformationcircular was 
produced that illustrates thequality and variety of dimen- 
sionstoneavailablefmmquamesthroughout thepmvince. 
Several lwal buildings that used British Columbia di- 
mension stone in const~ction were pichlred. 

IMPACT Since the pmpct started, one intermittent and 
two permanent quarry operations have started prcduc- 
tion. Another company has prepared a business plan to 
build a processingblant along k t h  operating a quarry. 
Plans havealso beeninitiated todevelop twonewq&rries. 

Numerous overseas business inquiries have been re- 
ceived by the British Columbia Ministry of Energy, Mines 
and Petroleum Resources regarding dimension stone in 
British Columbia. As a result of this project, the Ministry 
has been able to respond to these requests by providing 
good quality information. 

OUTPUTS 

Fleldwork Artlcles 
White, G.V. (1986): Dimension Stone Quarries in British 

Columbia; British Columbin Ministry of Energy, Mines 
and Petroburn Resources, Geological Fieldwork 1986, 
Paper 1987-1, pages 309342. 

bia, kbstract in GAC-MAC Annual Meeting, page 
A30, Vancouver, British Columbia, May 1990. 

1.1.4 Industrial Minerals 

Other 
White, G.V. and Hora, Z.D. (1988): British Columbia 

Dimension Stone; British Columbia Ministy  of Energy, 
Mines and Petroleum Resources, Information Circular 
1988-6. 

Project name DIMENSION STONE 

MDA expenditures $25,594 (1986-1987) 

Principal researcher(sJ G.V. WHITE 
Supervising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Project location PROVINCE-WIDE 

OBJECTIVES To promote the dimension stone indus- Long term diversification options for the B.C. mining indus- 
try in British Columbia. This project intended to increase try were explored in twelve industrial mineral studies. 
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White, G.V. (1985): Dimension Stone Quarries in British 
Columbia; British Cohmbia Ministry of Energy, Mines 
and Petroleum Resourm, Exploration in British Co- 
lumbia 1985, page B21-630. 

Talks 
Presentations were made at the following: 
- lndustrial Mineral Symposium in Portland, Oregon, 

1987. 
- Canadian Institute of Mining and Metallurgy Meeting 

in Toronto, Ontario, 1987. 
- Industrial Minerals Advisory Committee Meeting in 

Vancouver, British Columbia, 1987. 
A presentation was also made to a representative of the 
Japanese dimension stone industry, in Victoria, British 
Columbia, 1990. 

Project name CARBONATITES AND 
KIMBERLITES 

MDA expenditures $73,@31(1986-1988) 

Principal researcher(o) J .  PELL 

BRANCH 
Supervising agency B.C GEOLOGICAL SURVEY 

Pmject location CENTRAL AND EASTERN 
B.C. 

OBJECTIVES To stimulate industry interest in the in- 
dustrialmineralpotentidof~bo~tites,nephelinesyenites 
and kimberlites inBritish Columbia by identifying favow- 
ableareas for exploration. Thisobpctivewas tobeachieved 
by documenting known occurrences of carbonatites, 
kimberlites and related rocks in terms of geology, petrol- 
ogy, geochemistry and geochronology. The tectonic and 
geologic controls on the emplacement of these bodies was 
also to be established. 
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ACHIEVEMENTS Mapping or sampling of 12 carbo- 
natite/syenite intrusions/complexes and 11 diatremes or 
diatreme swarms was completed. At least 3 of the carbo- 
natites were identified as having significant economic 
potential: the Aley for niobium, Rock Canyon Creek for 
fluorspar and rare earth elements and the Kechika pros- 
pect for yttrium and rare earth elements. Trident Moun- 
tain syenite was found to have some economic interest 
with respect to nepheline syenite. A tectonic model was 
established for the emplacement of these bodies which 
relates to riHing on the ancient continental margin. Fa- 
vowable areas for exploration were outlined. 

IMPACT This projxt generated significant interest from 
academia, exploration companies and prospectors. All 
copies of the Open File report were sold. During the life of 
the project, a fair amount of exploration work took place 
and at least two new occurrences were found by private 
sector companies. This project encouraged industry to 
undertake the foliowing work: Chevron Minerals Limited 
to study the Bison Mountain showings, Formosa Resources 
to examine the Kechika River area, and Teck Corporation 
to consider the Wicheeda Lake showings. As well,Trident 
Mountain nepheline syenite was staked and sampled and 
US Borax Limited expressed an interest in the nepheline 
syenite. 

OUTPUTS 

Fieldwork Arikles 
Hoy, T. and Pell, J. (1985): Carbonatites and Associated 

Alkalic Rocks, Perry River and Mount Grace Areas, 
Shuswap Complex, Southeastern British Columbia 
(82M/7,10);BritishColumhMinisty ofEnergy,Mines 
and Petroleum Resources, Geological Fieldwork, 1985, 
Paper 1986-1, pages 69-87. 

Pell, J. (1985): Diatreme Breccias in British Columbia (82G, 
J, & N; 83C; 948); British Columbia Ministry of Energy, 
Mines and Petroleum Resources, Geological Fieldwork 
1985, Paper 1986-1, pages 243-253. 

Pell, J. (1985): Nepheline Syenite Gneiss Complexes in 
British Columbia (82M, & N; 83D; 931); British Colum- 
bia Ministry of Energy, Mines and Petroleum Resources, 
Geological Fieldwork 1985, Paper 1986-1, pages 255- 
76ll --". 

Pell, J. (1985): Carbonatites in British Columbia: The Aley 
Property (94B/5); British Columbia Ministry of Energy, 
Mines and Petmleum Resources, Geological Fieldwork 
1985, Paper 1986-1, pages 275-277. 

Pell,]. and Hora, Z.D. (1986): Geology of the Rockcanyon 
Creek Fluorite/Rare Earth Element Showing, South- 
ern Rocky Mountains (82J/3E); British Columbia Min- 
istry of Enngy, Mines and Petroleum Resources, Geo- 
logical Fieldwork 1986, Paper 1987-1, pages 255-258. 

Pell, J. (1986): Alkalic Ultrabasic Diatremes in British 
Columbia: Petrology, Geochronology and Tectonic 
Significance (82G, J, & N; 83C; 948); British Columbia 

Ministry of Energy, Mines and Petroleum Resources. 
Geological Fieldwork 1986, Paper 1987-1, pages 259- 
272. 

Ipwliw, 0.1. (1986): Comparative Mineralogy of Three 
UltramaIic Breccia Diatremes in Southeastern British 
Columbia: Cross, Blackfoot and HP (82J,82G, & 82N); 
British Columbia Ministry of Energy, Mines and Petro- 
leumReMurces,GeologidFieldworkl986,Paper1987- 
1, pages 273-282. 

I~wliw, O.J. and Schulze, D.J. (1987): The HP Pipe, A 
Preliminary Report (82N/10); British Columbia Minis- 
tryofEnergy,MinesandPetroleumResources,Geological 
Fieldwork 1987, Paper 19881, pages 369374. 

Pell, J..Culbert,R. and Fox. M. (1988): TheKechikaYttrium 
and RareEarth Prospect (94L/ll, 12 and 13); British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources,GeologicalFieldwork1988,Paper1989-1,pages 
417-421. 

Open Files 
Pell, J. (1987): Alkaline Ultrabasic Rocks in British Colum- 

bia: Carbonatites, Nepheline Syenites, Kimberlites, 
Ultramafic Lamprophyres and Related Rocks, British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sources, Open File 1987-17. 

Other 

Pell, J. and Simony, P.S. (1987): "New Correlations of 
Hadryian Strata, Southentral British Columbia." 
C n d i a n  J o u d  of Earth Sciences. February 1987, Vol. 
24, pages 302313. 

Ijewliw, 0.1. and Schulze, D.J. (1988): The Golden Cluster 
of Diatremes and Dykes; British Columbia Ministry of 
Energy, Mines and Petroleum Resources; Exploration in 
British Columbia, 1988, pages 839-W. 

Pell, J. and Hoy, T. (1989): "Carbonatites in a Continental 
Margin Environment - The Canadian Cordillera" in 
Onbonatites: GencsisandEvolution.K.Bell,editor,Allen 
& Unwin, London, pp. 200-220. 

Pell, J. (in press): The Geology, Geochemistry and Eco- 
nomic Potential of Carbonatites, Nepheline Syenite, 
Kimberlites and Related Rocks in British Columbia. 
British Columbia Ministry of  Energy, Mines and Petro- 
leum Resources, Bulletin. 

Talks 
Pell J. (1985): "An O v e ~ e w  of Carbonatite Localities in 

British Columbia and Their Relative Economic Poten- 
tial. Paper presented at the Canadian Institute of 
Mining and Metallurgy 1985 Vancouver, British Co- 
lumbia, meeting. 

Pell, J. (1986): "Diatremesof Kimberlitic Affinity in British 
Columbia: Diamond Potential." Paper presented at 
theCanadian Institute of Mining and Metallurgy 1986 
Montreal, Quebec, meeting. 
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Pell, J. (1986): "Carbonatites in British Columbia: A British Columbia &&try o f  E-, Mines and Petm- 
Review," Paper presented to the Geological Associa- ~ ~ m s , G e o ~ F i e l d w o r k l 9 8 6 . P a p e r  1987- 
tion of Canada, in Ottawa, Ontario. 1, pages 303-307. 

Presentations were also made at the followincr: Hora, Z.D. and White, G.V. (1987): The Evaluation of " 
- Cordilleran Workshop, 1985,1986 and 1987. 
- Geological Association of Canada Annual Meeting in 

Montreal, Quebec, 1989. 
- Canadian Institute of Mining and Metallurgy Meeting 

in Vancouver, British Columbia, 1986. 
- Canadian Institute of Mining and Metallurgy Meeting 

in Toronto, Ontario, 1987. 
- Kootenay Exploration and Mining Conference in Nel- 

son, British Columbia, 1989. 
- Canadian Institute of Mining and Metallurgy Meeting 

in Ottawa, Ontario, 1990. 
- 8th International Association for the Genesis of Ore 

Depsits Symposium in Ottawa, Ontario, 1990. 

Project name OLIVINE 

MDA expenditures $9,599 (1987-1988) 
Principal researcheds) G.V. WHITE AND 

Z.D. HORA 
Supmising agency B.C. GEOLOGICAL SURVM 

BRANCH 
Project location SOUTHEAST B.C. 

OBJECTIVES To encourage industry interest in the 
economic potential of olivine. This objective was to be 
achieved by identifying possible commexcial m e s  of 
foundry-grade olivine in the Tulameen ultramafic com- 
plex near Princeton and assessing market opportunities. 

ACHIEVEMENTS Thegeologicalinvestigationidentified 
three zones of relatively unaltered dunite. Bulk samples 
werecollected fortests by CANMET who found theolivine 
specifications to be satisfactory for most foundry sand 
applications. A preliminary market study identified mod- 
est markets with potential to expand subject to the devel- 
opment of new applications of olivine's unique thermal 
characteristics. 

IMPACT Private sector companies began or intensified 
exploration for olivine in the Tulameen area. One com- 
pany, Dia Met Minerals Limited, undertook a diamond 
drilling program on its claims in the study area. Another 
company began to examinethe possibilityof an olivine by- 
product, indicating an improved awareness of olivine's 
development potential. 

OUTPUTS 

Fieldwork Arikles 
White, G.V. (1986): Olivine Potential in the Tulameen 

Ultramafic Complex Preliminary Report (9W/10); 

OlivineSand Repared fmmTulameen Dunite; British 
Columbia Minktry o f  E w g y ,  Mim and Petroleum Re- 
sources, Geological Fieldwork, 1987, Paper 19881, 
pages 381-383. 

Other 
Szabo, E.I. and Kular, A.C. (1987): "Evaluation of Olivine 

Type Sand Sample for Foundry Use." CANMET 
REPORT PMRL 87-20, unpublished manuscript. 

D. G. LobdellConsulting(l988~ " C w r y  Examination of 
Market Conditions for Olivine." An internal report 
prepared for theBritish Columbia Ministry of Energy, 
Mines and Petroleum Resources. 

Talks 
White, G.V. and McKillop, G. (1588): "Feldspar and Olivine 

-Two Potential Commodities for British Columbia " 
A Paper presented at the 1988 Annual General Meet- 
ing of the Canadian Institute of Mining and Metal- 
lurgy, Edmonton, Alberta, May 9,1988. 

A presentation wasmadeat theKootenay Exploration and 
Mining Conference in Nelson, British Columbia, 1989. 

Project name TERTIARY BASINS 

MDA expondihms $218,488 (1987-1990) 
Principal r e s e a r W s )  P. READ AND Z.D. HORA 
Supmising agency B.C. GEOLOGICAL SURVEY 

BRANCH 
Prq'ect location SOUTH CENTRAL B.C. 

OBJECTIVES To encourage and stimulate private sec- 
tor exploration for industrial minerals by identifying fa- 
vourable areas for deposits of kaolin, ceramic clays, 
bentonite, zeolites, pozzolanic materials, diatomite, ger- 
manium and beryllium in Tertiary volcano - sedimentary 
basins in southern British Columbia. 

ACHIEVEMENTS A better understanding of theTertiary 
stratigraphy and lithologyof thearea wasachieved. M a p  
ping identified anddocumented: zeolite, kaolin,bentonite, 
perlite volcanic glass, and diatomaceus earth occumnces 
in the Tertiary basins of southern British Columbia. A 
deposit model with potential exploration targets for re- 
sidual kaolin and bentonite was developed. The projea 
also discovered that certain drainage patterns established 
in the Eocene period had implications for current placer 
gold exploration. 

IMPACT Interest in zeolites has developed from this 
propaand research has beenundertaken atthe University 
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of Guelph regarding its use in fertilizer produion. Occur- 
rences identified by the project'smapping have sincebeen 
staked. Many inquiries about the pmject's outcome have 
been received by the Ministry of Energy, Mines and Petm- 
leum Resources fmm sources in Ontario and Alberta. 
Proposals are under consideration to study zeolites for 
water effluent treatment and other industrial uses. 

OUTPUTS 

Floldwork Artkles 
Read, P.B. (1986): Industrial Minerals in Some Tertiary 

Basins Southern British Columbia (9W, 92D; Geotex 
Consultants Limited, British Columbin Ministry of En- 
ergy, Mines and Petroleum Resources, Geological Field- 
work 1986, Paper 1987-1, pages 247-254. 

Read, P.B. (1987): Industrial Minerals in Tertiary Rocks, 
Lytton to Gang Ranch, Southern British Columbia 
(921/05,12,13: 920/01,08: 92P/04), Gwtex Consult- 
antsLimited,BritishColumbiaMinistryofEnergy,Mines 
nnd Petroleum Resources; Geological Fieldwork 1987, 
Paper 1988-1, pages 411-416. 

Read, P.B. (1987): lndustrial Minerals in theTertiary of the 
Bonaparte to Deadman River Area. Southern British 
Columbia (92I/14, 15; 92P/02,03), Geotex Consult- 
antsLimited,BritishColumbiaMinistyofEwgy,Mines 
and Petroleum Resources; Geological Fieldwork 1987, 
Paper 19881, pages 417-420. 

Read, P.B. (1988): Miocene Stratigraphy and Industrial 
Minerals, Bonaparte to Deadman River Area, South- 
ern British Columbia (92I/14,15; 92P/2,3), Geotex 
Consultants Limited, British Columbia Ministry of En- 
ngy, M i m  and Petroleum RMurces; Geological Field- 
work 1988, Paper 1989-1, pages 515-518. 

Green, KC. and Tmpia, S. (1988): Stmchue, Stratigraphy 
and lndustrial Minerals in the Gang Ranch Area, 
Southern British Columbia (920/8,9), University of 
Calgary, British ColumbiaMinistry of Energy,Minesand 
PdroleumRcsources; Geological Fieldwork 1988, Paper 
1989-1, pages 519-524. 

Marcille, V.V. (1988): Industrial Zeolites in the Princeton 
Basin (92H); University of Guelph, Guelph, Ontario 
and British Columbia Minis ty  of  Energy, Mines and 
PetroleumResources; Geological Fieldwork 1988, Paper 
1989-1, page511-514. 

Open Files 
Read,P.(1987): TertiaryStmtigraphyandIndustrialMiner- 

als, PrincetonandTulameenBasins, BritishColumbia, 
(9W/2,7,8,9, lo), British ColumbinMinisty of E w g y ,  
Mines nnd Petroleum Resources, Open File 1987-19. 

Read, P.B. (1988): Tertiary Stratigraphy and Industrial 
Minerals, Merritt Basin, Southern British Columbia 
(921/1,921/2);BritishColumbinMinistryofEnergy,Mines 
nnd Petroleum Resources, Open File 1988-15. . - 

Read, P.B. (1988): Tertiary Stratigraphy and Industrial 

1 1 Read, P.B. (1988): Teffiaw Stratiamphv and Industrial - . ,  
Minerals, Cache creek (92J/14), British Columbia 
Ministy  ofEnergy,MinesandPetroleumResources,Open 
File 198830. 

Read, P.B. (1989): Tertiary Stratigraphy and lndustrial 
Minerals, Bonaparte to Deadman Rivers, (92P/2,3), 
British Columbia Ministry of Energy, Mines and Petm- 
leum Resouras, Open File 1989-21. 

Read, P.B. (1990): Cretaceous and Tertiary Stratigraphy 
and lndustrial Minerals, Hat Creek, Southern British 
Columbia, British Columbia Minis ty  of E w g y ,  Mines 
and Petroleum Resources; Open File 1990-23. 

Other 
Read, P.B. (in press): Bulletin. 

' Talks 
A fouryearstu~identifiedzeolite, kaolin, bentonite,per/,?e, A p,mtation was made at the 1990 joint  ti^^ of the 
volcanic glass and diatomaceus earth occurrences in the ~ ~ 1 ~ i ~ ~ l ~ ~ ~ ~ ~ i a t i ~ ~ ~ f  canadaand the~ining~ssocia- 
Tertiary basins of southern B.C. tion of Canada, Vancouver, British Columbia. 
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Open Files 
Project name PHOSPHATE Butrenchuk, S.B. (1987): Phosphate m mutnem British 

MDA expenditures $152,379 (1987-1989) 

Principal researcher(s) S. BUTRENCHUK 

~olumbia (82G and 82J), k t i s h  Columbia Minis ty  of 
Energy, Mines and Petroleum Resources, Open File 
1987-16 

Supmis ing  agency B.C. GEOLOGICAL SURVEY 
BRANCH Other 

Project location AND NORTH- Butrenchuk, S.B. (in press): Phosphate Deposits in British 

EAST B.C. Columbia, British Columbia Minist y of Energy, Mines 
and Petroleum Resouras; Paper. 

OBJECTIVES To stimulateindustry interest in theeco- 
nomic potential of phosphate in British Columbia. This 
objective was to be achieved by identifying themost prom- 
ising areas for developing phosphate deposits in the 
province and by compiling a resource potential for phos- 
phate. 

ACHIEVEMENTS Geological investigations identified 
several stratigraphic horizons containing sedimentary 
phosphate deposits. Of these, the Femie Formation and 
Sulphur Mountain Formations were identified as afford- 
ing the best potential for developing a commercial phos- 
phate deposit in British Columbia. The Femie Formation 
was estimated to have a resource potential of 57 to 340 
million tonnes and the Sulphur Mountain Formation, an 
estimated 19 to 113 million tonnes. Also, the Aley 
carbonatite was recognized as possibly providing an al- 
ternative source of phosphate in the province. 

IMPACT Due to poor fertilizer markets and an oversup 
ply of phosphate worldwide, private sector interest in 
exploring for phosphate has been relatively low. The 
pro* , however, identified yttrium values in the Fernie 
phosphate which has resulted in two field programs by 
Formosa Resources to date. Westroc Resources has also 
staked someground. As well, in research at the University 
of Guelph the Fernie phosphate is being used to develop a 
low cost, slow release fertilizer. Industry interest in the 
projed was sufficiently high that allopen File publications 
on phosphate were sold out. 

OUTPUTS 

Fieldwork Articles 

Butrenchuk, S.B. (1986): Phosphate Inventory (82G k J); 
British Columbia Ministy  of Energy, Mines and Petro- 
leum Resources; GeologicalFieldwork 1986, Paper 1987- 
1, pages 289-302. 

Butrenchuk, S.B. (1987): Phosphatelnventory: Northeast- 
ern British Columbia; British Columbia Ministry of En- 
ergy, Mines and Petroleum Resourm, Geological Field- 
work 1987, Paper 19881. pages 397-410. 

Marcille-Kenlake, V. (1989): Sedimentary Phosphatrs in 
the Fmnie Basin: Develo~ment of New Technolorn 

Talks 

Butrenchuk, S.B. (1988): "F'etrology and Geochemistry of 
Phosphate Deposits in British Columbia." A Paper 
presented at the 1988 Annual General Meeting of the 
Canadian Institute of Mining and Metallurgy, Ed- 
monton, Alberta, 1988. 

Presentations were also made at the following: 
- Canadian Institute of Mining and Metallurgy Meeting 

in Fernie, British Columbia, 1988. 
- Kootenay Exploration and Mining Conference in Nel- 

son, British Columbia, 1989. 

Project name ALEY CARBONATITE 

MDA expenditures $5,100 (1987) 

Principal researchefis) U. MADER 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH AND THE 
UNIVERSITY OF BRITISH 
COLUMBIA 

Project location NORTHEAST B.C. 

OBJECTIVES To stimulate industry interest in 
carbonatites and kimberlites in British Columbia by de- 
scribingthegwlogyandmineralogyof theAleycarbonatite. 
This project wasintended tocontribute to thelarger study 
being undertaken on carbonatites and kimberlite related 
diatremes. 

ACHIEVEMENTS The geological study identified eco- 
nomic minerals present in the deposit, contents of thorium 
in selected samples and identified rare earth elements in 
the individual phases of the carbonatite plug and associ- 
ated dykes. 

IMPACT This project resulted in increased industry 
awareness of the economic potential of carbonatites and 
related ultra-alkaline rocks in British Columbia. As a 
result, one company, Teck Corporation, famed out work 
in the wicheeda ~ a k e  area norih of Prinn Gmrgc and on 
REN claims at P e w  River. Also. activitics in the Kechika 
River area have been in part inspired by this project -. 

for Direct Application toasoils (82G and 82J); British 
Columbia Ministry of Energy, Mines and Petroleum Re- 
sourcls,GeologicalFieldwork 1989, Paper 1990-1,pages 
489-492. 
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OUTPUTS 
Project name PEAT INVENTORY 

Fieldwork Articles 
Mader, U.K. (1986): The Aley Carbonatite Complex, $12641 (1988) 

Northern Rocky Mountains, British Columbia (94B/ Principal researcheds) D. MAYNARD 
51, University of British Columbia, British Columbia supmising agency B.C GEOLOGICAL S U R ~  
Ministry of Energy, Mines and Petroleum Resources; BRANCH 
Geological Fieldwork 1986, Paper 1987-1, Pages 283- 

fioject location 
288. PROVINCE-WIDE 

Project name KYANITE AND 
GARNET 

MDA expenditurns $17,278 (1988) 

Principal ~searcheds) J. PELL 

Supds ing  agency B.C. GEOLOGICAL SURVEY 
BRANCH 

: Project location PROVINCE-WIDE 
i 

OBJECTIVES To assist industry by identifying explo- 
ration targets for kyanite and garnet in schists and other 
related environments in central British Columbia. 

ACHIEVEMENTS An extensive literature search identi- 
fied areas of high grade garnet and kyanite. Ten 1:250 000 
geological maps were compiled of areas underlain by 
greater than 15% kyanite or greater than 25% garnet host 
racks. A comprehensive bibliography on garnet, kyanite, 
andalusite and sillimanite in British Columbia was pre- 
pared. 
IMPACT This project has generated interest from pros- 
pectors and industry, particularly regarding garnet. One 
company is currently in the process of developinga garnet 
deposit near Penticton. Explorationand drilling havebeen 
undertaken near Revelstoke. Two other areas have also 
been considered for exploration. As well, a potential 
garnet resource on Vancouver Island is being evaluated. 

OUTPUTS 

Fieldwork Articles 

OBJECTIVES To assess the economic potential of Brit- 
ish Columbia peatlands in order to pmnde guidance to 
investors interested in developing a viable peat industry. 
This was to be achieved by compiling information on the 
distribution and quality of peat resources in the pmnnce 
from information in published and unpublished landform 
and soil studies. 

ACHIEVEMENTS A total of 73 map sheets at a scale of 
1:250 000 were produced to display information on distri- 
butions of peat deposits. The report identified three 
peatland resource areas: central and north coast, central 
Interior Plateau and northeastern Great Plains. The poten- 
tial for horticultural peat was identified forboth the north- 
eastern and the northwestern pa* of the pmvince. Fuel 
peat potential was identified for all three main regions. 
Agricultural uses of peatlands were found to be common 
in the Fraser Valley, eastern Vancouver Island, the central 
Interiorand PeaceRiverarea. Theenvimnmentalconcerns 
of developing a peatland were also considered. 

IMPACT The project stimulated industry interest in the 
peat resources of British Columbia. Two private compa- 
nies, both from out of pmvince, requested preliminary 
information on the project's conclusions. Also, the Provin- 
cial Ministries of Agriculture and Envimnment were in- 
terested in the project outcome and final mport. 

OUTPUTS 

Open Files 
Maynard, D.E. (1988): Peatland Inventory of British Co- 

lumbia, British Columbia Ministry of Ewgy, Mines and 
Petroleum Resources, Open File 1988-33. 

Pell, J. (1987) The Industrial Mineral Potential of Kyanite 
and Garnet in British Columbia, University of British 
Columbia, British Columbia Ministry of Energy, Mines Project name TALC ASSESSMENT 
and Petroleum Resources, Geological Fieldwork 1987, 
Paper 19881, pages 421-425. MDA expenditures $10,417 (1988) 

Principal rnsearckeds) M. MACLEAN 
Open Files Supmising agency B.C. GEOLOGICAL SURVEY 
Pel1 J. (1988): Industrial Mineral Potential of Kyanite and BRANCH 

Garnet inBritishColumbia,BritirhCoIumbiaMinry of project location PROVINCE-WIDE 
Energy, Mines and Petroleum Resources, Open File 1988 
26. OBJECTIVES To aid prospectors and industly in the 

discovery and development of British Columbia talc to 
replace the imported product that is widely used in the 
province's pulp and paper industry. This objective was to 
be achieved by compiling an inventory of known talc 
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occurrences in British Columbia and providing infonna- and Resources Canadaisc-tly studying the feasibility 
tion and references to a d  as useful guides to exploration. of developing a British Columbia fluorspar resource far 

ACHIEVEMENTS A report documenting 38 talc occur- 
rences and 4 pyrophyllite occurrences was prepared. A 
map was compiled demonstrating the distribution of oc- 
currences classified on the basis of host lithology. The 
majority of occurrences were found to be assoaated with 
schists and ultramafics of Mississippian to Triassic and 
Cambrian to Mississippian formations (Cache Creek, An- 
archist, Sylvester, Antler and Lardeau). Two properties 
recently studied in detail were identified as having com- 
mercial quality talc. 

IMPACT Considerable industry interest was stimulated 
by this propa and a number of copies of the report were 
sold. One company, Pacific Talc Incorporated, is currently 
pqar ing plans to bring its Nahatlach River deposit to the 
production stage. Pacific Talc's activities brought inquir- 
ies from mapr talc producers in North America: Talc 
Luzenac Incorporated, Cyprus Minerals, US Borax, Mon- 
tana Talc, and ECC International. 

OUTPUTS 

Open Flles 
MacLean, M. (1988): Talc and Pyrophyllite in British 

Columbia, British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Open File 19W19. 

Project name FLUORSPAR 
POTENTIAL 

MDA expendihrres $51,310 (1989) 
Principal c?searcher(s) Z.D. HORA 
Supmising agency B. C. GEOLOGICAL SURVEY 

BRANCH 
Project location PROVINCE-WIDE 

OBJECTIVES To encourage and stimulate private sec- 
tor exploration for fluorsparresourcesin British Columbia. 
This obpctive was to be accomplished by compiling a 
database of fluorspar resources in the provinceand identi- 
fying areas favourable for exploration and development. 
Theprojea alsointended toexamine the potential of using 
fluorine as a pathfinder for high-techelements, such asrare 
earth elements, beryllium, yttrium, and zircon. 

ACHIEVEMENTS This pro@ identified several of the 
criteria for distribution of fluorsoar deoosits in the British 
Columbia Cordillera Region. Geuchernical studies were 
undertaken which used fluorine anomalies as pathfinders 
for high-techelements. The potential of fluorspar deposits 
in British Columbia was assessed and benchmark deposit 
types described. 

IMPACT As aresult of this project, two juniorcompanies 
independently assessed the potential of the Rexspar de- 
posit. As well, the Mineral Policy Branch of Energy, Mines 

use in the Paafic northwest aluminium industry. 

. OUTPUTS 

Fieldwork Artkles 
Pell, J. and Fontaine, J. (1988): Fluorspar in British Colum- 

b i i  British Columbia Minishy of Energy, Mines and 
Petroleum Rcsatrm, Geological Reldwork 1988, Paper 
1969-1, pages 469-482. 

PellJ.,Culbert, R. andF0x.M. (1988): TheKechikaYttrium 
and Rare-earth RPspea (94L/ll, 12 and 13), British 
Columbia Minisby of Energy, Mines and Petroleum Re- 
sources,GeologicalFieldwork1988, Paper 1989-1 ,pages 
417-422. 

Other 
PeU, J. (1990): Open file report in press. 

Pell, J. and Hora, Z.D. (in press): High-tech elements 
information circular. 

Talks 
A pmentation was made on high-tech elements po- 

tential in British Columbia to the Kootenay Exploration 
and MiningCon€erence,inNelson,BritishColumbia, 1989. 

Project name LIMESTONE AND 
DOLOMITE 

MDA expenditures $23,456 (1990) 
Principal researMs) P. FISCHL 
Superdising agency B. C. GEOLOGICAL SURVEY 

BRANCH 
Project location PROVINCE-WIDE 

OBJECTIVES To promote the development of lime- 
stoneanddolomite resources by compiling aninventory of 
present and past producers and geological units with 
favourable potential. 

ACHIEVEMENTS This project produced the first com- 
p~hensive inventory of limestone resources in British 
eolumbia. ~eo lo~ica l  units with limestone and dolomite 
resources were described and data on their chemical com- 
position was compiled. 

IMPACT Several potential gold producers haveused the 
preliminary data from this project to search for limestone 
sources for use in neutralizing mine waste waters. Three 2:: ,.. 
major companies: Asarco Incorporated, J.M. Huber Cor- ::< ,... 
poration, and Ash Gm,ve Cement West Incorporated, are 
using the study results to look for opportunities to open %; 
new quarries As well, smaller groups, mainly from Al- 
berta and Eastern Canada, have used the information to 
assessthefeasibilityofa developinganewlimeprodudion I 
facility. 1 
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OUTPUTS 

Open Files 

Fischl, P. (in press): Open File report. 

Project name BARITE 

MDA expendituws $28,269 (1990) 

Principal researcher(s) S. BUTRENCHUK 

Supemising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location PROVINCE-WIDE 

OBJECTIVES To stimulate development of British Co- 
lumbia's barite resource. by producing an inventory of 
bariteoccurrencesin the province, which wouldincludean 
assessment of the deposits and a listing of potential uses in 
industrial applications. 

ACHIEVEMENTS An inventory was prepared which 
classified baritedepositsand occurrences by size, potential 
and deposit type. Some previously undocumented barite 
deposits were described. 

IMPACT Mountain Minerals Limited is using the pre- 
liminary results from this project to search for barite re- 
sources in order to replace the limited reserves left in the 
Parson deposit. 

OUTPUTS 

Open Flles 
Butrenchuk, S. (in press): Open File report. 

1.1.5 Geophysics 
Geophysical Sumeys -surwys wherein lofnlvnriations 
in specific geophysiml parameters, such as the earth's 
mngnetism, are measured in a systemntic manner to 
determine distributions thnt may be interpreted to locnte 
subsurface gmlogicml fpmtures, including ore deposits. 

Project name AEROMAGNETIC 
SURVEYS 

MDA expenditurns $625,000 (1987-1989) 

Supemising agency GEOLOGICAL SERVICES 
OF CANADA, GEOPHYSICS 
DIVISION, 
AEROMAGNEnC SURVEYS 

Project location STRAIT OF GEORGIA, 
CENTRAL VANCOUVER 
ISLAND, CENTRAL B.C. 

OBJECTIVES To aid geological field mapping and 
mineral exploration in British Columbia by undertaking 
aeromagnetic surveys and producing data sets to comple- 
ment existing coverage. 

ACHIEVEMENTS MDA funding complemented Geo- 
logicalSu~eyofCanadafundingtoconductaeromagnetic 
surveys at constant elevation in three areas of British 
Columbia. Fixed-wing aircraft and inboard systems were 
primarily used for the task Flight path recovery and 
navigation were camed out using a combination of visual 
(photographic) and electronic systems such as Loran T", 
doppler, inertial guidance and, in central British Colum- 
bik the Global Positioning System. Use of these systems 
resulted in high precision surveys with a positional accu- 
racy estimated to be approximately 50 metres in most 
areas. 

The results of these surveys were released in both map 
and digital format. For thestrait of Georgia (NTS 92E,F, G, 
K, L, 8 M),52maps were produced at 1:50 000 scaleand six 
maps at 1:250 000 scale. For the Taseko Lakes area (NTS 
920  k PI, 12 maps were produced at 154 000 scale and 2 
maps at 1:W) 000 scale. Ten maps at 1:50 000 scale and 2 
maps at 1:W) 000 scale were produced for the Williams 
Lake area (NTS 93A, H). 

IMPACT In the Queen Garlotte Sound area, magnetic 
patterns have helped to define the boundary between the 
Alexander and upper Jurassic WrangeUian tenanes. This 
boundary has economic importance as it contains impor- 
tant source m k s  for hydrocarbon reserves. For central 
Vancouver Island, the data has been used to complement 
recently mllected seismicdata, which will betterdefine the 
deep structureof thecrust and upper mantle, aspart of the 
Canadian Lithoprobe program. 

The data collected during this projxt will prove useful 
for mapping geological units such as mafic volcanics and 
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intrusions, and contacts between units, and thus will help 
to define areas of high potential for mineral exploration. 
Subsequent to the release of these data, the GSC has dem- 
onstrated improved geological definition through digital 
correction of terrain clearance. 

1.2 Geoscience Data systems 

High quality and accessible mineral deposit data are 
important building blocks for modern exploration. Under 
this component of the Agreement, MDA funding mntrib- 
uted towards theexpansion and redesignof computer files 
of coal and mineral deposits in order to improve access for 
industry and government resource managers. 

MDA expenditures on the three geoscience data sys- 
tems projects were $418,000. The majority of funding was 

directed towards the reinstatement and continued updat- 
ing of MINFILE, the province's computer inventory of 
mineral occurrences. 

Industryuseof MINFILE hasincreased asaresult ofthis 
project. By theend of 1991, about 75 percent of the known 
mineral occurrences in the province will have been inves- 
tigated and included in MINFILE. 

MINFILE data is sold on a commercial basis in hard 
copy as maps and printouts and in computer format as 
floppy diskettes for use with MINFnE/pc. MINFILE/pc 
is a menu-driven search-and-report program for IBM-PC 
compatible computers. This program is able to efficiently 
and easily search, sort and manipulate infonnation in the 
database in response to specific queries and has twelve 
search screensallowing interrogation of description areas. 
MINFILE informationcanbe plotted usingcomputer aided 
drafting systems and integrated with conventional geo- 
graphic information systems. 
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Project name MINFILE 

MDA expenditures $402.028 (1986-1989) 
$2,747 (Budgeted, 1991) 

Principal researchetfs) L. JONES AND A. WILCOX 

Supemising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location PROVINCE-WIDE 

OBJECTIVES To stimulate increased and more effi- 
cient exploration activityby providing accurate and up-to- 
date information on mineral deposits in the province. This 
was to be achieved by updating the Ministry of Energy, 
Mines and Petroleum Resource's wmputer inventory of 
provincial mineral occurrences, known as MINFILE. 

ACHIEVEMENTS This project provided part ofthefund- 
ing for the reinstatement and  continued updating of 
MINFILE. Under the MDA, the system was upgraded to 
containl8morefield elements. As well,existinggeological 
data were enhanced. 

By the end of 1991, about 75 percent of the known 
mineral occurrences in the province will have been inves- 
tigated and included in MINFILE. Of this, approximately 
58 percent have been or will be released to the public at a 
1:250 OW scale for use with MINFILE/pc. 

Under the MINFILE project, a magnesite and silica 
Open Flle were published and a uranium and thorium 
Open File were prepared for release. 

IMPACT MINFILE has helped to provide solutions to 
mineral exploration, land-use and mineral resource man- 
agement problems. Industry use of MINFILE has in- 
creased as a result of this project. Over 300 clients are now 
accessing the system and both the number of MINFILE 
sales and enquiries are up dramatically. The list of inter- 
ested clients now includes representatives from 9 prov- 
inces, 9 U.S. states, New Zealand, England, Switzerland, 
China and several African countries. It is anticipated that 
increasedcirculationof geosciencedatapertainingtoBritish 
Columbia will serve to attract investment dollars to the 
province in the years ahead. 

MINFILE will ultimately be used as an underlying 
database for Geographical Information Systems and Ex- 
pert System technology. 

OUTPUTS 

Fieldwork Articles 
Wilcox, A.F. and Borsholm, C. (1985): MINFILE, British 

Columbia Ministry of Energy, Mines and Petroleum Re- 
sources,Gmlogical Fieldwork 1985,Paper 1986-1, pages 
231-233. 

Wilcox, A.F. and Borsholm, C.B. (1986): MINFILE-Rede- 
sign and Progress Report, British ColumbCl Ministry of 
Energy, Mines and Petroleum Resources, Geological 
Fieldwork 1986, Paper 1987-1, pages 433-439. 

Wilcox, A.F. (1987): New MINFILE - A Mainframe and 
Personal Computer Based Mineral Inventory Data- 
base, British Columbia Ministy of Energy, Mines and 
PetroleumRemrces, Geological Fieldwork1987, Paper 
1988-1, pages 549-554. 

Jones, L.D. (1988): The Search-and-Report Power of 
MINFILE/pc,BritishColumbiaMin~ofEnergy,Mines 
and Petrohm Resources, Geological Fieldwork 1988, 
pages 613-618. 

Open Files 
Rublee, V.J. (1986): PlatinumGroup OccurrencesinBritish 

Columbia, British Columbia Ministry of Energy, Mines 
and Petroleum Resources, Open File 1986-7. 

Grant, B. (1987): Magnesite, Bmcite and Hydromagnesite 
Occurrences in British Columbia (report, with map in 
pocket), British ColumbiaMinisty of Energy,Mines and 
Petroleum Resources, Open File 1987-13. 

Foye, G. (1987): Silica Occurrences in British Columbia, 
British Columbia Ministy of Energy, Mines and Petm- 
leum Resources, Open File 1987-15. 

Jones, L.D. (1990): Uranium and Thorium Occurrences in 
British Columbia, British Columbia Ministy of Energy, 
Mines and Petroleum Resources, Open File 1990-32. 

MlNFlLE Releases 
48 MINFILE arras released since 1986. 

Talks and Displays 
Presentations were made at the following: 
- Annual Cordilleran Roundup in Vancouver, British 

Columbia, 1986-1990. 

MINFILE, the province's computer inventory of mineral 
occurrences, is widely available in hard copy as maps and 
printouts and in computer format as floppy diskettes. 
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- Annual Meeting of the Vancouver Branch of the Com- 
puterOrientedGeologicalSofietyinVancouver,British Project name COMPUTER FILE - 
Columbia, 1988. RADIO METRIC AGE 

- Exploration Group Meeting in Kamlwps, British Co- DATES 
lt&bia, 1989. 

- Kootenay Exploration and Mining Conference in Nel- expenditurns s3fiz (lgE6' 
son, British Columbia, 1989. Principal researcheds) A. BENTZEN 

g ?  - Meeting of industry users in Campbell River, British Su$eroisingagency B.C. GEOLOGICAL SURVEY 
Columbia, 1989. BRANCH 

- Meeting of industry users in Nanaimo, British Colum- 
b i i  1990. 

- GeoInfo N Conference in Ottawa, Ontario, 1990. 
.. \t:..,7. 
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Project location VANCOUVER 

OBJECllVES To pmvide support to the exploration 
industry by compiling a computer database fie of radio- 
mehic dates for British Columbia. 

ACHIEVEMENTS Approximately3.000radiometricdates 
from British Columbia geological sites wereentered into a 
computer to produce a master database accessible by mo- 
dem/diskette/and 9 track tape. The British Columbia 
Ministry of Energy, Mines and Petroleum Resources re- 
ceived a master copy of the database on diskette and 
computer tape as well as updates of all dates added later. 
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IMPACT Geologists in government and industry have De Rosen-Spence, A. and Sinclair, A.J. (1987): Lower 
been vrovided with access to thisvaluable database which lurassic volcanism of the Stikine su~ertemane, The 
has prov.$_qf+?~sis~ance in mapping ,...,.--ye. 4 ex@oration. , :T3'e+b ;c.>w:,>*.* university of British Columbia and'the British Co- 

. .. .,. .,, 
,< .c& LC::* . , . ..*~ i :S~':C *:?$!$ 7" $(it-.: 

lumbnbin Ministry of Energy, Mims and Petroleum Re- 
., ~. 2 '  

... uvLr:*ci<. ., ,, . . q . -  ,,T ~c:r . z:,.c . s ~ , ; . ~ ~ , ~  . souras,GeologicalFieldworkl987,Paper 19881, pages 
..~ 

Fieldwork Artlclesp!+:?,~: 'L,' i .  -; - . . , :9w,;s <...$.:I:,: -< " * .!I 211-216. 
~3 

%S*'* ,:F~k:~:.';.:. ' ';, .& >.::.:~~:&-<*' >:.%?., 

Bentzen, A. (1986): Report on the Establishment of a Radlowski, Z. and Sinclair, A.J. (1989): LlTHCHEM - 
Computer File of Radiometric Dates; British Columbia Geological Database System: Recent Developments, 

Ministry of Energy, Mines and Petroleum Resources, The University of British Columbia and the British 

Geological Fieldwork 1986, Paper 1987-1, pages 441- Columbia Ministry of Energy, Mines and.Petroleum Re- 

442. sources,Gmlogcal~eldworkl989,P~-lml,pages 
619-620. 

LITHCHEM Project name + . 3 6 g & ~ ~ w w ~ r ~ .  , . . . . : ~  . 

$9600 (1987) 
- . , !..?iaqy& p:. r.. 

MDA expenditurns . . . . 

Principal nsearchpr(s) A. SINCLAIR 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH AND THE 
UNIVERSITY OF BRITISH 
COLUMBIA 

Project location UBC 

OBJECTIVES To assist the exploration industry by 
constructing a rapid evaluation (computer-based) system 
for whole rock chemical analyses of volcanic rocks in 
British Columbia. The p r o w  intended to produce a 
system that would be of use both for theoretical and 
applied studies. 

ACHIEVEMENTS A software system was developed to 
permit data entry, data selection and data display with a 
variety of twodimensional graphs to assist recognizing 
magmatic trendsand superimposed alterations. Anexten- 
sive file of more than 2200 chemical analyses of volcanic 
rocks from the Canadian Cordillera was input and inte- 
grated with supplementary geological information on age 
and classification. 

IMPACT This project has produced a ch 
for mesozoicvolcanicmcks. Although the 

aware of it. 

Fleldwork ~ r t i ~ s i i i '  
Harrop, J.C. and Sindair, A.J. (1985) 

integrated geological database f 

1. wnes 285-u)9. .. ., 
De Rosen-Spence, A. and Sinclair, A.J. (1986): Classifica- 

tion of the Cretaceous Volcanic Sequences of British 
Columbia and Yukon, The University of British Co- 
lumbia and the British Columbia ~ i i i s t r ~  of Energy, 
Mines and Petroleum Resources, Geological Fieldwork 
1986, Paper 1987-1, pages 419-427. 
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L. more, the development of these resources would reduce 
1.3 Market. Technical and the province's relianceon imported materials and provide - 

op&nities for increased Aneral commodity exports. 
Feasibility Studies 

Seven studies to examine the market potential for se- 

Under this component, studies were canied out to lected provincial mineral commodities were funded. Local 

assess British Columbia's future mineral supply, collect 
processing and export opportunities for jade, gypsum, 

and analyze mineral economic data, identify market po- feldspar, talc, dimension stone, barium carbonate and 

tential for selected industrial mineral commodities and garnet were analyzed. Another study assessed the costs 
involved in transporting industrial minerals to market. examinethe feasibilityof introducing newtechniqw and The results of these studies have proved very useful to technologies in mineral development. In 1988, a new 

pmgTam wasadded, whichfundedresearchinto industry- industry and %?veal of the commodities studied are cur- 

wide pmblems, such as acid mine drainage. rently being evaluated by the private sector for develop 
ment. 

Many of the propas were initiated by industry and 
canied out on a cost-shared basis. The technology studies were designed to ensure that 

the province's mining industry would be able to benefit 
Project outputs that are currently publicly available are from changing economic conditions and technologies by 

marked with an *and arelisted in AppendixB. Most cost- developingand adopting relevant technologies. This was 
shared ~miect remrts will become available in the future to be achieved bv orovidine "seed monev" to stimulate . , 
as limited periods of confidentiality expire. 

Activities were divided into four sub-components: 
Mineral Emnomic Data Development, Mineral Opportu- 
nities, Mineral Supply Forecasting and Research and De- 
velopment. 

MINERAL ECONOMIC DATA DEVELOPMENT 

MDA expenditures under the Mineral Emnomic Data 
~ e v e l o ~ m e n t  sub-component were approximately 
5128P00. Seven projects were supported which provided 
industry and government with new mineral economic 
data to support policy work and decision making. The 
maprity of funding was directed towards the design and 
implementation ofa computer database of mineralsector 
data, the Mine RofileSystem. Other studies looked at the 
relativetaxburden imposed on new minedevelopments in 
jurisdictions across Canada, the impact of upcoming mine 
closures on local communities, public attitudes towards 
the mining industry, native participation in mining, the 
development of mine-spedfic reclamation funds and the 
feasibility of establishing a custom processing facility for 
industrial minerals. 

MINERAL OPPORTUNITIES 

The two types of studies funded under the Mineral 
Opportunities sub-component were mineral market and 
technology development projects. Total MDA expendi- 
tures were about $555,000. 

The purposeof the mineral market studies sub-compo- 
nent was to demonstrate the export market potential and 
import replacement opportunities for provincial indus- 
hial minerals. British Columbia currently imports a sig- 
nificant amount of raw and semi-manufactured products 
made from minerals for which the province has an abun- 
dant resource potential. Development of these resources 
would not only strengthen the provincial mineral sector, 
but also create manufacturing opportunities. Further- 

, ' " 
research, development and demonstration work in the 
province by privateindustry in the fields of mineral explo- 
ration technology, mineral processing and recovery, coal 
fuel product development and utilization and mine recla- 
mation and environmental problems. The aim was to 
provide incentives to companies to expand their research 
capabilitiesandto provideafocusfor applied mineralsand 
mining research. 

Of the nineteen technology studies camed out, two 
studies addressed the issue of worker safety. Nine other 
studies looked at the feasibility of introducing new tech- 
niques and technologies into mineral development. Sev- 
eral of the applications studied have already been imple- 
mented by industry to enhance resource recovery. 

Four projects addressed the environmental problems 
associated with mining and in particular for the preven- 
tion, treatment, monitoring and control of acid mine 
drainage. Theseprojectshavecontributedtowardsagreater 
understanding of the issues and have worked to develop 
solutions. 

MINERAL SUPPLY FORECASTING 

MDA funding of $38,500 contributed towards the pur- 
chaseof world metal market reports from thecommodity 
Research Unit of London, England. These reports have 
provided essential market intelligence information for 
policy analysis and planning. 

RESEARCH AND DEVELOPMENT 

Beginning in 1988, acid mine drainage research became 
a priority under the MDA. Most of the studies funded 
undertheresearch and development sub-component were 
concerned with acid mine drainage research. 

Total MDA expenditures on this sub-component were 
approximately $480,000. About half of the projects were 
cost-shared withindustryand total project costs wereoften 
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several times greater than the MDA contribution. The 
projwts funded entirely by the MDA were of a more 
generic nature. The information produced had broad 
applications which was relevant to both industry and 
regulatory agencies. 

All acid mine drainage projects were recommended 
and approved by the British Columbia Acid Mine Drain- 
ageTaskForce. TheTaskForceis composed of rep-ta- 
tives of mining companies, universities, the Mining As- 
sociation of British Columbia and several federal and 
provinaal government agencies. It is recognized as a 
world leader in acid mine drainage research and is cw- 
rentlybuildingdomaticexperisethat issought afterworld 
wide. 

The achievements of the acid mine drainage research 
propas haw been considerable. Awareness of the issue 
has been heightened, the best understanding of acid mine 
drainage available has been collected together in a techni- 
cal guide and published, alternative waste disposal and 

. treatment methods have been evaluated and a computer 
program to predict the potential for acid generation has 
been developed. Add mine drainage research is a rela- 
tively new dence and the outcomes of the MDA projects 
will provide valuable information for fuhrre studies. 

1.3.1 Mineral Economic Data 
Development 

Project name MINE PROFILE 
SYSTEM - $ 

. ;, <: :::,,. ,, .. 
MDA eapendihrres $72,752 (1986-1988) , . . . ' -. .,. 

Principal msearcher(s) CONSOLIDATED 
COMPUTER MANAGE- 
MENT INCORPORATED 

Supervising agency B.C MINERAL POLICY 
BRANCH 

Prq'ect location W ~ O R I A  : , : .. 
OBJECTIVES To design and implement a comhter 
database of British Columbia mineral sector data in order 
to support government policy work and data dissemina- 
tion. 

ACHIEVEMENTS A consultant was hired to design an 
interactive database composed of several modules. A p  
propriate hardware was selected and purchased. Data on 
geology, reserves, grades, mine plans, capital and operat- 
ing costs, ownership, personnel, WnhaCtS, labour unions, 
for all current mines in the province were compiled and 
input. Significant numbers of historical producers were 
researched and entered in the system, as well as selected 
potential producers. Although the minemoduleand com- 
pany module a~ the most complete, there is also a com- 
modity module which contains information on contracts. 

IMPACT The pmject produced an in-house database of 
the British Columbia mineral sector that has enhanced 
government's ability to respond to enquiries and issues 
affecting the industry. Use to date, however, has been 
limited due primarily to staffing constraints. 

OUTPUTS 

A customized computer software system was specially 
developed for the Mineral Policy Branchof the Ministry of 
Energy,Minesand Petmleum Resources-the'MineProfile . .  . . . 
System! 

, c , -  . .. ;.il: 

Project name COMPARATIVE TAX i. i -  ,... 
STUDY a .  . 

-I ~ ' '  ' 

MDA expendihnes $2,680 (1986) 
. . 

principal researcher@) B. W .  MACKENZIE 
Supervising agency B.C. MINERAL POLICY .. 

BRANCH ' a  ,*' 

Other participating QUEEN'S UNIVERSITY - 7 .  ::.&: 
agencies CENTRE FOR RESOURCE :~,.:.:~:~:tq,a 

STUDIES I :i.. . . * ;  

Project location QUEEN'S UNIVERSITY 'I. P :. ' . 

OBJECTIVES To assist government in policy develop- ..". . :. ;;,, 

ment and decision making by analyzing and reparting on , , - ;. ;,., 
the relative taxburdensonnew mine developmentsacross ~ .. : , j .  

Canadaand evaluating theeffects of changesin non-profit . + 

taxes introduced in the 1985 British Columbia provincial 
budget. 

ACHIEVEMENTS This project pmduced a report that 
updated a 1% study on the effects of location on mine 
development economics among several Canadian regions 
and provinces. Thereport demonstrated theimproved tax 
climate that resulted from changes introduced in the 1985 
British Columbia budget, but also noted that the costs of 
developing and operating a mine in British Columbia 
(mainly attributable to higher wage rates and the effect of 
more difficult topographic conditions on infrastructure 
costs) were relatively high compared to other provinces. 

IMPACT Informationwas provided togovernmentpolicy 
makers on relative tax environments across the country. 
British Columbia's higher costs were e m p h a s d  and the 
province's attempts to improve the taxation of the mineral 
sectorweredemonstrated. Thisstudy wasoneof themany A - 
inputs used in designing the Mineral Tax Act which took 
effect on January 1,1990. 

OUTPUTS 

Mackenzie, B.W., Dads, D.W. and Bilodeai M.L. (1986): 
LocafwnaJ Aspeds of Mine Dewlopmenf Economics: Ef- 
feas of the 1985 British Colu~nbin Budget. Queen's 
University Cenhe for Resource Studies, February, 
1986. ~ . ,. . ,. . : $ ~  Y ;;. . . ;  ;. , . . ,, .. , 
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. . 

Principal mscamhds) 

STRUCTURAL 
CHANGE IN THE 
MINING INDUSTRY 

$lO,OOO (1989) 

>$20W 
WESTERN ECONOMIC 
CONSULTING LIMITED 
AND CLAYTON 
RESOURCES LIMITED 

Supnoising agency B.C. MINERAL POLICY 
BRANCH 

Project location VICTORIA 

OBJECTIVES To collect infonnation and forecast the 
im~act of wssible mine closures in British Columbia over 

to maintain employment and incomes in the face of antici- 
pated closures or d u c e d  operations at mines in British 
Columbia. Many of the repo~Vs recommendations were 
adopted by the Task Force. 

OUTP&S . . 
Western Economic Consulting Limited and Clayton Re- 

sources Limited (1989): ThL Impad of Mine Closure in 
British Columbia. Areport prep&d fdrthe~rovinceof 
British Colwnbia Mine ClosweTask Force chaired by 
the Ministry of Energy, Mines and Petmleum Re- 
sources, 1989. 

Project name PUBLIC ATTITUDE 
SURVEY 

MDA expendfhrres $10,000 (1989) 
the'next 16 This project intended to assew the likely Total cost >$20,000 
impacts of these mine closures on affected workers and Plineipal MARKETING 
communities and to review existing govenunentprograms 
to guide government policy and decision-making. 

RESEARCH INC. 
Supmising agency MINING ASSOCIAnON OF 

ACHIEVEMENTS A study was produced which identi- BRITISH COLUMBIA 
5'. fied expected mine closures in British Columbia and as- Otkerparticipating 

sessed theextent to whichamineclosuremightgiveri6eto a8eneies 
B.C. MINERAL POLICY 

community adjustment problems. Using Ministry data, 
BRANCH 

3 . possible mine closuresover thenext 10 years were forecast location PROVINCE-WIDE 
. .  . &dananalysisofthedegreeof comm&tydependenceon 

the mine was p-ted. Existing government programs 
were reviewed. Where a gap was identified between the 
nature of the adjustment problems and the available as- 
sistance programs, recommendations were made for 
changes to those pmgrams or for new initiatives. 

' -;+IMPACT This study provided valuable input into the 
!>..i.- ':.: -. Inter-Ministerial Mine Closure Task Force, which was 
,.,, . . - .~ ~ . -  .< formed to develop a broad strategy of government action 
. .  . , . .  . . ,. . 

OBJECTIVES To survey public attitudes in British Co- 
lumbiatowards theminingindustry,inordertoobtainand 
report on infonnation that would assist government and 
industry in the development of appropriate strategies for 
an improved public image. 

ACHIEVEMENTS A report was produced which docu- 
mented the results of the public opinion survey. A total of 
663 telephone interviews were conducted with residents 
thmuahout the~rovince. Ouestionsfocused on thefollow- 

. .  . . , ..$ . _ :  . 
i . -  . T.:Oc 

,. , . .'*.5,. :;';< 

" . . . (* : > z  . Mining is the ewnomic mainstay of many communities 
throughout B.C. 

ing: cDetenn<ning the leiel of public understanding and 
appreciationoftheeconomicimpact of mining; 2. Identify- 
ingconcerns surrounding mining that are most important 
to British Colurnbians; 3. Ascertaining the level of public 
understanding on land use issues affecting the mining 
industry, and what attitudes are held by the public; and 
4. Determining how these findings differ among various 
segments of the population. Recommendations on future 
communication strategies for theMining Association were 
also provided. 

IMPACT This pmjed led to the development of an ex- 
panded communications program by the Mining Associa- 
tion of British Columbia with a view to educating the 
general public on the economic impact of the mining 
industryin BritishColumbia. Inparticular, the Association 
concentrated on communication strategies which empha- 
sized the environmental impacts of mining, the Mine De- 
velopment ReviewProcess, m r s  in miningand safety in 
the mining industry. Communications with communities 
throughout the province were also opened up. 
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Also, the Ministry of Energy, Mines and Petroleum 
Resources used the results of this study as input into 
decision making regarding their communications strat- 
egy. 

OUTPUTS 

Marktrend Marketing Research Incorporated (1989): At- 
titudes to Mining in British Columbia. A Summary Re- 
port presented to the Mining Association of British 
Columbia, 1989. 

Marktrend Marketing Researchlnco'p~rated (1989): Pres- 
entation of Attitudes to Mining in British Columbia to a 
Joint Meeting of the Mining Association of British 
Columbia and British Columbia and Yukon Chamber 
of Mines Luncheon Meeting, 1989. 

INDUSTRIAL Project name 
MINERALS CUSTOM 
MILLING 

MDA expenditures $5,000 (1989) 

Principal researchefls) AINSWORTH-JENKINS 
HOLDINGS INC. 

Supervising agency B.C GEOLOGICAL SURVEY 
R R A N C H  

OUTPUTS 

Ainsworth-Jenkins Holdings Incorporated (1989): The 
Custom Milling of Industrial Mi":& in British Colum- 
bia A Study ofCommncinlFensibility.W Study funded 
by the Canada - British Columbia Mineral Develop 
ment Agreement. March 1989. 

Project name NATIVE 
PARTICIPATION IN 
MINING 

MDA expenditures $8,125 (1990) 
Total project cost >SldpOO 
Principal researchefls) B. JANKE 

Supmising agency B.C. MINERAL POLICY 
BRANCH 

Project location VICTORIA 

OBJECTIVES To coordinate and prepare an 
interprovincialreport on native participation inthemining 
industry. This project intended to provide government 
with information that would help future decisionsregard- 
ingnativeparticipationinexistingand developing mining 
operations. - - - -. . -- - 

Project location VANCOUVER AND ACHIEVEMENTS A report was produced which exam- 

EUROPE ined the issue of native participation in the Canadian 
mining industry. The following information was pre- 
sented. a collection of "best'' case studies; a listing of OBJECnVES Tosuppl~ govmmentandindust~with 
govanment pmgrams/policies that natives and/or a preliminary evaluation of the opportunities available 

and the feasibility of establishing a custom processing panies could access to increase native participation; a 

facility for industrial minerals in British Columbia. demographic profile of the native community; Statistics 
Canada and Census Canada data; and an annotated bib- 

ACHIEVEMENTS Areportwasprepared whichddbes  liopraphv. 
the history and economics of ih&e successful custom 
processing plants that were visited in Europe. Based on 
the experiences of these operations, the limitations and 
potential for custom procersing in a British Columbia 
location are described. Recommendations arealso made as 
to the types of minerals/pmducts that may be economi- 
cally viable and the markets that are potentially accessible 
to British Columbia producers. Factors cited that make 
British Columbia an attractive location for a industrial 
mineral custom processing facility are: its wealth of in- 
dustrialminerals,itsreputationasareliableandcompetent 
trading partner, and its proximity to Pacific Rim nations. 
The report suggests that British Columbia muld export 
plocessed materials in empty container ships returning to 
industrialized Pacific Rim countries. The possibility of 
joint ventures with European or American custom proces- 
sors is also discussed. 

IMPACT Industry interest in the report has been high, 
with approximately 30 copies sold between May 1989 and 
January 1990. 

- a .  

IMPACT The project produced a comprehensive source 
of informationonnativeinvolvement inmining which will 
be helpful to governments in British Columbia and other 
jurisdictions when deciding on proposed mine develop 
ments and potential community impacts. 

OUTPUTS 

Sub-Committee of the Intergovenunental Working Group 
on the Mineral Industry(l990): P k l R e p o r t  on Natiw 
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Project name B.C. RECLAMATION 
FUND STUDY 

MDA expendihcres $19,500 (1990) 
Total project cost >$39P00 
Principal researchds) ACTREX PARTNERS 

LIMITED 
Supmising agency B.C MINERAL POLICY 

BRANCH 
Otherparticipating EQUITY SILVER MINES 
agencies LIMITED 
Project location VANCOUVER 

OBJECTIVES To develop an investment policy for 
mineapecific reclamation funds that will generate fund 
income sufficient to finance required post-closure mine 
reclamation for aslong as necessary. Recent changesto the 
Mines Act made provision for the establishment of such 
fundsasaconditionof operation for mines with significant 
longterm mlamation requirementsand no other sourceof 
reclamation funding. 

1.3.2 Mineral Opportunity Market 
Studies 

Project name MOHAWK JADE TILE 
PRODUCTION STUDY 

MDA expendfhcres $25,000 (19811) 

Total project cost >SSOP00 
Principal mseardrer(s) M. WALDER AND E. PLANK 
Supmising agency B. C. GEOLOGICAL SURVEY 

BRANCH 

Otherparticipating MOHAWK OIL COMPANY 
agencies LIMITED 

Project locatiorr PROVINCE-WIDE 

OBJECTIVES To promote local processing of British 
Columbia's jaderesokces by examiningand reporting on 
thekasibilitvof constructins? a local facilitvto ~rocess sub- " . . 
gem quality jade into decorative tiles. 

ACHIEVEMENTS A study was done of current stone - 
cutting technology and itrpotential application to jade, The nature Of mine reclamation was given jade's unique toughness and texture characteristics. reviewed, with particular emphasis On the Equity 
Pilot scale tests were made by sel&ed equipment rnanu- Mine in west-central British Columbia. Current and ex- and based on equipment was peed future conditions in markets were also and flowsheets developed, Capital and operating costs assessed' A general framework for the problem was 
were calculated to determine the cost of the final product and a was produced which presented and to ensure an adequate projected rate of return. A site remmmendations for an Investment Policy for minerecla- 

sWey identified the southwest mainland of the 
mation. Computer software, to analyze the impacts and province as theoptimall-tion for the facility, risks of Fund deficiencies to the Province. was also devel- 
oped. IMPACT Due to difficulties in securing marketing ar- 

rangements, progress in developing a jade tile processing IMPACT Thisre~ortwill~videin~utintoanewfonnof facility has not gone beyond the conceptual stage. reclamation security, called a minespecific reclamation 
fund, that is supported by both industry and government. OUTPUT 

OUTPUTS Waldner,M. and Plank,E. (1986): JadeTileFcasibility Study. 
Actrex Partners Limited (1990): w r t  of the Establishment November 1986. 

ofan Investment PolicyfortheReclantationFund at Equity 
Silar Mine. Project name INDUSTRIAL 

MINERALS MARKET 
STUDIES 

MDA expenditures $4,039 (1987) 
Principal researcher(s) B. AINSWORTH 

Supmising agency B.C. MINERAL POLICY ANu 
GEOLOGICAL SURVEY 
BRANCHES 

Project location PROVINCE-WIDE 

OBJECTIVES To promote the development of British 
Columbia's industrial minerals by developing a concep 
tual design for a series of market studies of British Co- 
lumbia's industrial minerals. Those with g o d  growth 
prospects, but for which marketing information was con- 
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s i d e d  to be a constraint to development were to be wereoutlined.Thereportsuggestedthebestopportunities 
priorized. The information from this propa wasintended for BritishColumb'i'sgypsum werein the supply of crude 
toassist Ministry staff andthelndustrial Minerals Advisory gypsum to the wallboard and cement plants located in the 
Gmup in developing future industrial minerals studies. Vancouver port area and in Seattle and Tacoma. 

ACHIEVEMENTS A report was prepared that ranked IMPACT Industry interest in the proixt has been high 
British Columbia's indukal  min&alsinorder of priority andover30co~iesbfthere~ortha~~&n sold. ~heout&t 
for market studies and developed a design for the 1 n d S  of the study was used i n a  feasibility assessment of ;he 
hial MineralsMarket Studies Series. It was suggested that HainesGypsump~innorthwesternBritishColumbia. 
each future study include the following information: a 
geological description of the mineral; a general overview 
of end-uses and further processing of the mineral; a map or 
description of known deposits or occurrences within Brit- 
ish Columbia; a review of relevant historical producers; a 
description of present producers and consumers; and an 
analysis of potential producers and consumers. 

IMPACT The outline has helped Ministry staff and the 
Industrial Minerals Advisory Gmup develop guidelines 
for f&her industrial mineral studies. 

OUTPUTS 

Ainsworth, B. (1987): Industrial Minerds Marketing Studies 
Project: Conceptunl Design for the Study Series. An in- 
ternal report prepared for the Ministry of Energy, 
Mines and Petroleum Resources. 

A presentation was made in Vancouver, British Columbia, 
to the Industrial Mineral Advisory Group in 1986. 

Project name GYPSUM MARKET 
STUDY 

MDA expenditures $15,000 (1987) . ~ 

Total project cost x U o N 0  

Principal researcheds) KING, MURPHY, LAVALIN 
CONSULTANTS 

OUTPUTS 

King, Murphy, LavalinConsultants (1987): Marketing Sludy 
of British Columbia's Gypsum in t k  Pacific Rim Area of 

-- - 

Project name FELDSPAR MARKET 
STUDY 

MDA expenditures $35,105 (1988-1989) 

Principal msearchetfs) MINERAL MARKETTNG 
INCORPORATED 

Supmising agency B.C. GEOLOGICAL SURVEY 3 
<p 2 

AND MINERAL POLICY .-.,~% ! 
BRANCHES 

?.% < ! 

Prq'ect location PROVINCE-WIDE 

OBJECTIVES To promotethedevelopmentof feldspar, 
nephelinesyeniteandotherfeldspathicmaterialsinBritish .,- 
Columbia. Thisgoal was to be achieved by evaluating the ,, 
market potential and identifying the uses and specifica- 
tionsof these minerals in West Coast and Pacific Rimglass 
and ceramics plant. 

ACHIEVEMENTS A report was produced which de- 
scribed the physical characteristics and industrial uses of 
feldspar, nepheline syenite and other kldspathic materi- 

~ ~ ~ ~ i ~ i ~ ~  agency B . ~ .  G ~ ~ ~ ~ G I C A L  sURW als. infonnition was-provided on world p&duction, s u p  

AND MINERAL POLICY ply, international trade and prices. Ten potential produc 

BRANCHES tionsitesinBritishColumbiawerebri&ywal~ted. Itwas 
found that a pmducer of feldspar or nepheline syenite in 

OtherparHfipating QUEENSTAKE British Columbia would enjoy a freight advantage in 
agencies LIMITED western markets over eastern producers of both materials 
Prq'ect location PROVINCE-WIDE and also over southern ~alifo- or Mexican su~pliers of 

OBJECTIVES ToencouragethedevelopmentofBritish 
Columbia gypsum resources by providing information on 
the easternPacificRim market potential for British Colum- 
bia gypsum and developing a marketing scenario. The 
project also intended to identify gypsum specifications 
needed for each segment of the market, including prices, 
production and consumption volumes. 

ACHIEVEMENTS A study was carried out in pint c v  
operation with Queenstake Resources Limited, a publicly- 
owned Canadian mining company. A detailed description 
of gypsum and its role in today's industrial world was 
provided. Marketing opportunities for British Columbia 
gypsum in the North American "Pacific Northwest" area 

feldspar. IJependingof thenatureof thedeposit,i;anspor- 
tation costs and the effectiveness of sales and marketing 
efforts, the potential market for British Columbia pmduc- 
ers was projected to range from 25 000 to 100 000 tonnes 
annually. The primary markets were identified as glass 
and ceramics plants in the Western Provinces, the Pacific 
Northwest, NorthemCalifornia and Pacific Rim countries. 

IMPACT lndustry interest in thereport was high; it was 
one of the best selling reports produced under the MDA. 
As a result of the project, one privately funded follow-up 
market study was carried out and two feldspar deposits , . 
were studied for development. As well, the nepheline 
syenitedeposit at Trident Mountain was staked and evalu- 
ated for development. 
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OUTPUTS OUTPUTS 

McVey, Hal (1988): A Study ofMarketsfirBritish Columbia's TemanexConsulting Incorporated (1988): North Amerimn 
Ncphcline Symite and Feldsprthic Minerals." A report West Cwst Pigmmt Mmkets with Emphasis on Talc Pros- 
producedby MineralMarketinglncorporated. March pects. Under the terms of the agreement with Pacific 
1988. Talc Limited, thereport will remain confidential until 

Feldspar Resources Report (in preparation). 1991. 

Presentations were made at the following: 
- Annual Meeting of Canadian Institute of Mining and 

Metallurgy in Edmonton, Alberta, 1988. 
- Industrial Minerals Advisory Committee Meeting in 

Vancouver, British Columbia, 1966. 

Pmject name MARKET STUDY: 
MODIFIED TALC 

MDA expenditures $1,518 (1989) 

Total project cost 2$3,OO0 

Pdndgal researcher(s1 TEMANEX CONSULTING 
INCORPORATED 

Supmising agency B.C GEOLOGICAL SURVEY 
BRANCH 

Other participating PACIFIC TALC LIMITED 
a g d s  
Project location PROVINCEWIDE 

OBJECTIVES To identify market opportunities and 
pmject market sizes for modified talc in British Columbia 
by analyzing the West Coast papennaking industry and its 
near term gmwth potential and assessing papermaking 
mineral pigments markets and trends. 

ACHIEVEMENTS A report was produced that analyzed 
West Coast mineral pigment markettrends with regards to 
talc's potential and limitations in the papermaking indus- 
try. Talc's current usage was found to be limited and 
primarily for pitch control rather than for paper filling and 
coating. The mapr inhibiting factors to greater usage of 
talc were found to be twofold: in British Columbia kaolin 
has been traditionally used as a low-cost alternative; and, 

Pmject name DIMENSION STONE 
MARKET STUDY 

MDA expendihrrcs $15,143 (1989) 

P l i d p a l  r e s e a r M s )  J .  PAGPIBEATY GEOLOGI- 
CAL SERVICES 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location PROVINCE-WIDE 

OBJECTIVES To diversify the province's mineral in- 
dustry by identifying market opportunities for British 
Columbia dimension stone which would lead to import 
replacement and new export opportunities. 

ACHIEVEMENTS Amarket study wasundertaken which 
identified opportunities for British Columbia dimension 
stone. Premium quality colored granites were found to 
pmvide the best market opportunities. Fabricated grey 
colored granitesalsoappeared to havegoodmarket poten- 
tial. Competitiveness was cited as the most important 
factor to developing a British Columbia dimension stone 
industry. 

the hydrophobic nahlre of talc's surface is such that it 
results ina high dusting tendencyinoffset printing, which 
is the dominant printing process in North America. The 
report concluded that if the offset dusting pmblem were 
solved and talc was competitively priced, it might be 
possiblefor talc tocapture roughly a 20% shareof the West 
Coast papermaking pigments market over the next five to 
ten years. 

IMPACT The results of this study were very useful to 
PacificTalc Limited and have helped thecompany get one 
step clorr to actual production from their deposit near 
Boston Bar. 

. '  MDA studies advanced localprocessing and exportoppor- 
tunhies forjade, gypsum, feldspar, talc, dimension stone. 
barium carbonate andgarnet. 
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IMPACT This project and the dimension stone assess- 
ment project have generated considerable industry inter- 
est. Numen,usrequestsforinfomtionhaveb~en~ved 
bytheMinishyof Energy, MinesandPetroleum Resources. 
Plansarecmntly underway todeveloptwo newquarries 
and three q d e s  have started production since these 
p rows  wereoriginally undertaken. Amappingproject to 
identify potential exploration targets has been proposed 
and will be undertaken in 1990. 

OUTPUTS 

Page, J. W. (1989): British Columbia Dintension Stow Mar& 
Study." March 1989. 

A presentation of the report was made to the Industrial 
Minerals Advisory Committee in the spring of 1989. 

Project name BARIUM CARBONATE 
MARKET STUDY 

-a 

MDA expenditurns Sl0,OOO (1990) 

Total project cost >$20,000 

Principal researcheds) PRODUCfIVE CONSULT- 
ANTS COMPANY 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Project location PROVINCE-WIDE 

OBJECTIVES To identify North American market con- 
ditions for barium products and the economic outlook for 
the barium chemical manufacturing facility proposed by 
Mountain Minerals Company Limited. 

ACHIEVEMENTS Areport was produced that identified 
the following: the size of the North American market, 
supply and demand patterns, economics, major barium 
chemical uses, market growth potential,competitive forces 
and Mountain Minerals Company Limited's distinct ad- 
vantages. A list of industrial consumers was supplied in 
the Appendix. The report concluded that the marketing 
climate was very favourable and recommended that 
Mountain Minerals proceed with the barium chemicals 
pro*. 

IMPACT This study is being used by Mountain Minerals 
Company Limited to assess whether or not the company 
will enter the barium carbonate production business. 

OUTPUTS 

Productive Consultants Company (1990): The North 
A d a n  Barium Chemical Market. Under the terms of 
the agreement this report will remain confidential 
until 1992. 

Project name GARNET MARKET 
STUDY 

MDA expenditurns $1l,l95 (1990) 

Total project cost >$22ooo 
Principal marcher(s) HEBB RESOURCES INTER- 

NATIONAL INCORPO- ?+.?< io  
RATED :: .::,$:. 

Supmising agency . B.C. GEOLOGICAL SURVEY '::",:.I 

BRANCH 

Otherparticipating POLESTAR EXPLORATION 
agencjes INCORPORATED 
Project location PROVINCE-WIDE r ;i : 

, . , , . 

OBJECTIVES To promote the development of high- 
quality British Columbia garnet by analyzing supply and 
demand factors, market trends, product specifications, 
new uses, and by forecasting a strategy for penetrating 
existing or anticipated markets. 

ACHIEVEMENTS A report was prepared that described 
c-t world-wide sources and industrial demand for 
garnet. The most promising market for garnet was found 
to be as an abrasive blast cleaner. Garnet's ability to win 
market share to date was seen as limited by two factors: ' ' 
relativelyhighpriceandlimited availability. Astrategyfor ' 
British Columbia garnet producers to penetrate these mar- 
kets was identified. Both demand and price outlook for 
British Columbia gamet products was regarded as v q  
positive. 

IMPACT Thisstudy isbeing used by PolestarExploration 
Incorporated to help assess whether or not the company 
will develop a garnet-bearing skarn deposit at Crystal 
Peak, in the Hedley area of British Columbia, for abrasive 
garnet production. res.. . . , .> .. .,, ~. 

...a. 

OUTPUTS 
Hebb Resources International Incorporated (1990): Market 

Studyfa British Columbia Garnet. Under the terms of 
theagresmentwithPolestarExplorationlncorporated 
this report will remain confidential until 1991. ,,:.tv 

- 
Project name STRATEGIC PLAN, 

INDUSTRIAL 
MINERALS ; ' . . ~- 

... , , , > ' S & L '  3: w,> <:, .. . 
MDA expenditures $9,222 (1990) .. L:. .+;.I 

Principal m a m h e d s )  H. MCVM 
Supmising agency B.C. GEOLOGICAL SURVEY . .  . 

BRANCH <, ,::.i.* , <:,++ 

Project location PROVINCE-WIDE ' ' :!i' ' . . ,> 

. . , .,,. 
OBJECTIVES To stimulate the development of induk ~ 

trial minerals in British Columbia by producing a five- to 
ten-year strategic plan of geological, process development, 
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marketing and promotional programs that would beused 
as the basis for an industrial mineral program under a 
renewed Economic and RegionalDevelopment A p m e n t .  

ACHIEVEMENTS A report was prepared that examined 
antiapated trends in consumption and production of in- 
dustrial minerals and assessed British Columbia's advan- 
tages and disadvantages with respect to future develop 

, , ment. The potential for growth and importance of indus- 
trial minerals was emphasized. The structure and activi- 
ties of the Industrial Minerals Subsection of the British 

- .  . Columbia Ministry of Energy, Mines and Petroleum Re- 
i .-, sources were analyzed and compared with those of com- 

a 
peting jurisdictions in the Paafic Northwest. Recommen- 
dations were made regard-ing a five- to ten-year strategic 

- * plan for an Industrial Minerals Program which would 
dowBritishColumbia tomaintainitsachievedad~nw. 

IMPACT This report is being used by government policy 
makers to assist in planning. 

OUTPUTS 

McVey, H. (1989): Strategic P h :  Industrial Minerals Sub- 
section. 

mode of transportation was by truck. Opportunities to 
recoup some of the transportation costs by taking advan- 
tage of backhaul rates were found to depend on location 
within the province and the standard of service required. 
Highway load restrictions in theU.S. werecited as a factor 
that increased thecost of trucking to U.S. markets. Thecost 
advantages of shipping large volumes of bulk product 
versus smallvolumes of palletized or containerized prod- 
uct were determined to be significant. 

IMPACT The report was released in August, 1h. While 
industry has not had time to act on the report, it has been 
used by the British Columbia Ministry of Regional and 
Economic Development 

.. . ,: 4.- 

OUTPUTS 9 :*;- 
. .. - - ~  ~. 

Transmode Consultants Incorporated (1990): ~mnsfwrta- 
tion Costs for Industrial Minerals Produced in British 
Columbia." <:;Z:i, . .. :. :. .. ... 

, ~- *a : I;. 

1.3.3 Mineral Opportunities 
Technology Development 

Project name INDUSTRIAL 
MINERALS 
TRANSPORTATION 
STUDY 

MDA expenditures $20,000 (1990) 

. . , Principal nsearcher(s) TRANSMODE CONSULT- 
ANTS INCORPORATED 

, '. Supnoising agency B.C. MINERAL POLICY AND 
-. GEOLOGICAL SURVEY 
z a m  BRANCHES 

. . -  
, . ., .... * ; ' Project location PROVINCE-WIDE 
-> G. 

Project name MINE DUMP ' 
RESLOPING ,':: . . ": 

MDA expenditures $18,000 (1986) 

Total project cost >$36,000 " - '  . 
Principal msearchetis) NORECOL 

ENVIRONMENTAL 
, . . CONSULTANTS LIMITED, 

, THURBER CONSULTANTS 
LIMITED, POLSTER 

. . ENVIRONMENTAL ,. . . . . .  
X;: ,, . , .>!',$z .> ..,. .:- ~ ' '( SERVICES AND WRIGHT 

, ,A  . .:.- . , .. ENGINEERS 

OBJECTIVES To promote the development of induk 
trial minerals in British Columbia by producing estimates 
of the costs of transporting industrial minerals to selected 

. . markets in North America and overseas countries. The 
. . intent of this project was to provide policy makers and 

potential producers with a "pre-feasibiliw assessment of 
3; development potential. 

ACHIEVEMENTS Frequently the cost of transporting an 
industrial commodityto market exceedsthe cost of mining 
and processing. Thus, the transporation cost is a critical 

; . z S .  - factor in evaluating theeconomics of an industrial mineral 
' . . . deposit. This project produced a report that analyzed the 

& .  .,. cost of transporting 12 industrial minerals from 19 deposit 
- : or pmduction sites in British Columbia to potential mar- 

kets. Nearly 80 different transportation mutes were con- 
sidered in theanalysis, each linkinga mineraldeposit with 

; 1 a potential market in North America or in Pacific Rim 
i l :  countries. The study concluded that for most of the se- 

: % ' '  lected sites and markets, the favourable or only possible 

Supnoising agency B.C. ENGINEERING k 
INSPECIION BRANCH 

Otherparticipating FORDING COAL LIMITED, 
agencies . . . , ... WESTAR MINING LIM- 

ITED, MINING ASSOCIA- 

, . TION OF B.C. AND 

1: 
B.C. MINISTRY OP THE 

: ,.*. -. . ~ . . . ENVIRONMENT 
. ... I , 

Project location 
j v,. ! 

PROVINCE-WIDE 
, 

OBJECTIVES To help industry develop new method- 
ology by examining current mine-waste dump manage- 
ment practices and problems. The project's aim was to 
develop criteria for the management of existing and future 
mine waste rock dumps in British Columbia, with a par- 
ticular emphasis on dump face resloping. 

ACHIEVEMENTS The project team conducted an exten- 
sive literature review to determine the state of the art of 
mine-waste dump reclamation techniques to meet safety, 
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stability,end-usepmduQivityanddrainagerequirements. 
Questionnaires were completed by 15 mining companies 
to supplement the literature review, followed by inter- 
views. The data were analyzed to identify the advantages 
and disadvantages, including costs, of different dump 
management strategies. The major criteria for costs and 
end land use objectives were identified and suggestions 
were made on how these criteria should be weighted The 
tindings were summarized in a report. 

IMPACT The project highlighted issues related to mine 
waste dump resloping. It facilitated communication and 
cooperation between theindustryand regulatoryagencies 
and pointed out areas requiring further study. The project 
report has been an important reference for government 
policies related to resloping. 

OUTPUTS 
Norecol Environmental Consultants Limited, Thurber 

Consultants Limited, Polster Environmental S e ~ c e s  
and Wright Engineers (1986): Mine Waste DumpMan- 
agement (ReslopingJ Study. 1986. 

Project name PORTABLE MODULAR 
MILLS 

. , , . ~  

MDA expenditures 
Total project cost >SaOPOO 
Principal researcheNs) TRM ENGINEERING 

LIMITED 
. . 

Supmising agency B.C GEOLOGICAL S U R F  , . j , ' ' .. . .. .. 
~ ,,. . BRANCH 

Otherparticipating TR4DER RESOURCE 
agencies CORPORATION AND . '. ..'' .. 

FLEET DEVELOPMENT . . -  
. . .  Project location PROVINCE-WIDE . , '  . . . . . 

. .  . 

OBJECTIVES To promote the development of new 
technology in British Columbia's mineral industry by ex- 
amining thefeasibilityofconsrmctingportablemncentrat- 
ing faalities. The project had two components. The first 
involved identifying prospectsincoastal areasofthe prov- 

TECHNOLOGY DEVELOPMENT 
PROJECTS 

ACID MINE DRAINAGE 

@ ROCK DRAINS SYMPOSIUM 

x FRESH AIR BASE 
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ince with known or i n k  predous metal rese- that 
might be made economic by the availability of a portable 
concentrating facility. The second was thedesignof acost- 
effective modular constructed facilitycapable of servicing 
these deposits. 

ACHIEVEMENTS A resource assessment was conducted 
that identified 8 properties with good potential and 36 
p r o e e s  with moderate potential to become economic 
with the availability of an appropriately-designed port- 
able mill. Several concentrator (mill) designs were devel- 
oped to handle the specific through-put and metallurgical 
quirements of thesedeposits. Thedesignsincludedboth 
barge-mounted and trailer-mounted modular units that 
would permit application at either tidewater or inland 
sites. Capital and operating costs werecalculated for three 
barge-mounted designs and tables were provided for the 
calculation of costs of trailer-mounted mills based on re- 
quired components. A report detailing the results of the 
pmject was produced. 

IMPACT Industry wasvery interested intheresults ofthe 
3 study. Portable modular mills are being considered for at 
1 least two of the deposits identified by the resource assess- 

ment. Neither deposit, however, has yet reached a pro- 
duction decision 

OUTPUTS ,.i: 
:? , .,, , 
< 

TRM Engineering Limited (1986): Resource Assessment fm 
Coastal mui Western British Columbia and the Develop- 
ment of a Portable Modular Mill Design.* March 1986. 

Project name HEAP LEACH PRE- 
FEASIBILITY 

MDA expenditures $3,000 (1987) 

Total project cost >$6,000 

Principal research&s) KILBORN ENGINEERING 
(B.C.) LIMITED 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Otherparticipating ENERGEX MINERALS 
agencies LIMITED 
Project location NORTH CENTRAL B.C. 

OBJECTIVES To promote new mining technology by 
investigating the economic viability of heap leaching for 
operators of numerous potentially leachable gold pros- 
pects in the unique climatic conditions in the northern 

. .  . regions of the province. This objective was to be accom- 
v ,  

s.., 
plished by examining the feasibility of operatinga goldore 

. ~. 
' heap leach in the Toodoggone area of north central British 

Columbia. 

ACHIEVEMENTS A study was undertakenand a report 
prepared that examined the economics of operating a 
30,000 tonne gold ore heap leach in the Toodoggone area. 

It was found that at gold prices of (US$) M per troy 
ounce, a positive cash flow would be generated by the 
treatmentof oregradinginaccessof 0.21 ouncesof gold per 
ton. 

IMPACT This project defined parameters under which 
seasonal heap leaching of gold ore might be economic in 
northern regions of the province. The report has been 
popular with industry, although no northern operations 
have yet adopted the technology. 

OUTPUTS 

Kilbom Engineering (B.C.) Limited (1986): Energex Min- 
erals Limited Toodoggone Project: A Preliminary Evalua- 
tion OfHeap Lading.* July 1986. 

Project name ROCK DRAINS 
SYMPOSIUM 

MDA expenditures $10,000 (1987) 

Total project cost >$20,000 

Principal resfarchetfs) B.C. TECHNICAL &RE- 
SEARCH COMMIlTEE ON 
RECLAMATION 

Supmising agency B.C. ENGINEERING & 
INSPECTION BRANCH 

Other participating B.C. MINISTRY OF 
apencies ENVIRONMENT, MINING - 

ASSOCIATION OF B.C., 
CROWS NEST BRANCH OF 
7He CANADIAN INSTI- ---- - 

TUTE OF MINING AND 
MITALLURGY, BYRON 
CREEK COLLIERIES, 
CROWS NEST RESOURCES 
LIMITED, FORDING COAL 
LIMITED AND WESTAR - ~ . . : . . . 

. .  , < '.Ji . ,+:. . ,x'.. .~ 
MINING LIMITED - 

Project location 'CRANBROOK 

OBJECTIVES To provide a forum for both government 
and industry to discuss state-of-the-art criteria for design 
and construction of flow-through rock drains in the foun- 
dations of overburden dumps. As well, this project in- 
tended topvidearecord of minereclamation achievement 
in British Columbia and provideanuptodateassessment 
of current practice. 

ACHIEVEMENTS A symposium was organized that re- 
viewed international experience in the design, construc- 
tion and operation of rock drains to improve their effec- 
tiveness and reduce their environmental impacts in British 
Columbia. 

IMPACT All parties to the pmjed were brought up-to- 
dateon the following: locationof rockdrains, installations, 
design criteria, monitoring problems and data, costs and 
cost savings. The information was relevant world-wide. 
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IMPACT The report and video have refeived limited use 
to date, due in part to technical difficulties. The introduc- 
tion of new software developments in the future and 
rapidly decreasinghardwarecostsmayallowforabroader 
range of applications. 

OUTPUTS 
.. . . . . . . , . .  

A report and video presentation were prepared. 

Project name MINE RESEARCH 
AND DEVELOPMENT c;, ;-%:. 

. . . . - , ' L C  

MDA expenditures $7,016 (1988) -. . *... ; . . :...' . 

Total projed cost >$14,000 
- , ,'., .,:ti Principal researchetis) B A P n  RESEARCH - ' 

LIMITED .. . , ?. ,, .. .:;riz,, . . .. 
The MDA sponsored Rock Drain Symposium included a supervising agency B.C. MINERAL POLICY' ' *  '.":'Fxi' 

BRANCH 
. . field trip. .,.n ,$;;wv*, 

Otherparticipating MINING ASSOCIATION OF ' 'l' ""** 
4: is*.> q 

B.C. Due to the symposium's success, a follow-up session was ,* . . .. ,.. ;... . . . 
planned for 1990. Project location PROVINCEWIDE . ~ , zi L ,  .. . .. . 

. , ,< ~! .:. ., . ,....~~.> . . . 
OUTPUTS ' . *  - OBJECTIVES To assist industryexplorationand devel- ~, , : ' '.Ci -. ' . .. 

~ r i ~ i ~ h  columbia T~~~~~~~ and ~~~~~h committee on opmenteffortsbyinvestigatingthestateofminingresearch.,.. . . a  ~ 

~ ~ ~ l ~ ~ i ~ ~  (1987): ~ ~ ~ ~ ~ i ~ ~ ~ l  sytnposium on  lo^- and development (R&D) in British Columbia. :,'. . .:, . ~. . ,  .>,.- 

Through Rock Drains. Proceedings of the symposium ACHIEVEMENTS A survey of six mines in the province 
held in Cranbrook in 1986. Bitech Publishers Ltd.* wasundertakentodetermhe1evelsofRkDfUndhg. Based ,&, 

i on theresultsofthe survey, it wasconcluded thatR&D was 

1 VIDEO GRAPHICS underfunded in British Columbia. A report was prepared Project name which documented the results of the survey, identified 
DEVELOPMENT areas for additional research, and recommended the for- 

MDA expenditures $3,000 (1988) 
Principal researcher(s) SPECTRUM GEOLOGICAL 

SERVICES 
Supervising agency B. C. GEOLOGICAL SURVEY 

BRANCH 
Project location PROVINCE-WIDE 

OBJECTIVES To help industry demonstrate the visual 
impacts of pmposed development scenarios in a readily 
transportable form by developing techniques to superim- 
pose computer assisted drafting (CAD) graphics onaVHS 
video image. This project intended to enable industry to 
present enhanced video presentations to investors, man- 
agement, regulatory agencies and public. 

ACHIEVEMENTS A report and accompanying video 
were prepared that described how a small company with 
minimal equipment and expertise could produce a short, 
inexpensive video presentation incorporating CAD over- 
lays. The overlays could include geological interpreta- 
tions, geochemical or geophysical anomalies, or pmposed 
mine site developments, all superimposed on a video 
image of the deposit topography. 

mation of a central organization to receive and endorse 
R&D projects, arrange funding and coordinate activities. 
The report also noted that facilities andexpertiseavailable 
from the University of British Columbia were under-uti- 
lized. 

IMPACT This project highlighted the need for R&D at 
mine sites that would increase profits and decrease costs. 
It was an important factor in the creation of two new 
positions: the Science/Research Coordinator position at 
the Mining Association of British Columbia and a Vancou- 
ver-based CANMET position. 

OUTPU 

A report was prepared by Bapty Research Limited for 
use by the Ministry of Energy, Mines and Petroleum Re- 
sources and the Mining Assodation of British Columbia. 

: .:j <: :-' 
- ..... . ~ . .  . 

- +, . . *. :, , . "; 

. . i . .  .. :. ~ . . .  . . ... 

. ~ 
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OUTPUTS 
Project name FRESH AIR BASE 

Advertisements were placed in the Northern Miner 

' ' MDA expenditums $10,008 (1988) newspaper. 
LV 

, Total project cost >$20,000 Exhibits were displayed at major national meetings. 
, Prfncipal researcws) ROCBORE LIMITED 

Supervising agency B.C. GEOLOGICAL SURVEY project 
BRANCH 

Otherparticipating ROCBORE LIMITED1 
agencies J.S. REDPATH LIMITED MDA expenditures 
Prqkct location KAMLOOPS Total &ect cost 

Principal msearcher(s) 
OBJECTIVES Toimpmveunderground minesafetyby 
pmviding assistance for the development of a portable,;; :;.; . I  ,, . : 

.*.. ' ' reusable Mobile Safety Base for underground mines. :,; . . 
ACHlEVEMENTS An airtight, reinforced and fire resist-:? 5 - 2  ' : 
ant fibreglass shelter was develo* to be us+ as a refuge ;:'? + : t :. 

station remote areas of mines, in the event of a sudden Supmising agency 
lossofairquality. ThisMobileSafety Base wasdesigned to 
be linked to the mine's compressed air, water, power and otherpartidpating 
communications systems to provide life support in an agen&s 
emergency. Ks compact design allowed it to be portable 
within most mines. Small dimensions and the ability to Project location 
nest major components permitted it to be transported by 

EXTENDED WORK 
HOURS 

$ 4 8 8  (1990) 

~Ssopoo 
U.S. BUREAU OF MINES, 
WESTMIN RESOURCES 
LIMITED, SIMON FRASER 
UNIVERSITY INSTITUTE 
FOR HUMAN PEREORM- 
ANCE AND CANMET 
B.C. ENGINEERING AND 
INSPECTION BRANCH 
U.S. BUREAU OF MINES, 
WESTMIN RESOURCES 
LIMITED AND CANMET 
VANCOUVER ISLAND 

air to rekote locations. - 
OBJECTIVES To provide information to the mining 

IMPACT This project resulted in the manufacture of a industry on the potential safety, fatigue and health effects 
portable, re-usable refuge station. cadbyemployees working extended hours at Westmin's 

. . . . . . Myra Falls underground mining operation on Vancouver 
s . ~ : ; ,  ; . .. Island. 

ACHIEVEMENTS A two phase study is being conducted 
that will monitor workers and working conditions for 24 
hours a day over a period of 16 days at Westmin's Myra 
Falls underground mine. During Phase I, workers were 
monitored for 8 cowecutive days while working 8 hour 
shifts. Avariety of health and safety tests were performed. 
During Phase 11, these same tests will be repeated over 8 
consecutive days, after workers have completed 12 hour 
shifts for a number of months. Comparisons will be made 
between the 8 hour versus 12 hourshift effects, pre-shift 
versus wstshifteffedsmdchmeesovershift wriod (first " 
dayve;suslast day). A reportwillbeprodu& whichwill 
summarize the results of the study. 

IMPACT This study will be used by Westmin Resources, 
as well as other mining companies and unions, to provide 
input into decision making regarding the effects of longer 
shift hours in underground mines. 

, -. . . .  . . ,  

? .  . . . .. .,:. ,<,:::z OUTPUTS 

Afinalmport will be produced when thestudyiscomplete. 

Development of a fresh air base for underground miners .... . 
was one of the many ways the MDA supported worker 
safety. . ; :  . .. . . , .jl, : '.  . ~, . 
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Pmject name WESTAR SPIRAL TEST 

MDA expenditurns $10,000 (1987) 

Total project cost >$20,000 

Principal researcher(s) CANMET 

Supervising agency B.C. ENGINEERING AND 
INSPECTION BRANCH 

Other participating CANMETS COAL RE- 
agencies SEARCH LABORATORIES .. , 
Project location SOUTHEAST B.C. ,,,, ,, 

*.* - 
OBJECTIVES To increase productivity in the coal min- 
ing industry by assessing the performance of spiral con- 
centrators for the recovery of clean coal from refuse and 
intermediateproductsatWestarMiningLimited'sElkview 
coal preparation plant. 

ACHIEVEMENTS CANMET'S Coal Research Laborato- 
ries at Devon, Alberta were commissioned to undertake a 
total of 16 tests on 3 sam~les h m  the Elkview ~ l a n t  to 
determine the quality ofpmducts, operating variablesand 
separation efficiency. Thesetestsled to themndusion that 
th;? addition of spirals to the~lkview plant would improve 
the recovery of fine coal and produce refuse with an 
acceptable high ash content. 

IMPACT The project demonstrated that spiral concentra- 
tors could be used to upgrade fine coal recovery in a 
southeastern British Columbia coal preparation plant. 
Westar subsequently installed spirals at its Balmer plant. 
Eventually the use of spirals may lead to better utilization 
of mined mal at other sites, thus increasing the productiv- 
ity and life of the province's ma1 mines. 

...'?$?$ :..::>< 

OUTPUTS 
' i. lf . . f?, :+' ;: 

Mikhail, M.W., Humeniuk, O.E. and Parsons, I.S. (1986): 
Recomry of Coal f m m  EUminv Plant Refuse by Using 
Spirals; Energy Research Program Coal Research 
Laboratories, CANMn, Enerw,Minesand Resources 
Canada, Division Report ERP~CRL 87-137 (CD. Cop  
ies available from CANMIT. , . , ,,, 

Project name COAL WASTE DUMP 
STABILITY 

MDA expenditurns S0,WO (1987) t s *  < - . .;,$ *,, . , 

Total prqect cost >$sO,OOo 'r.?.!,;: .c 
Principal rnmarcher(s) GOLDEX ASSOCIATES .:-. ; *  y:.**': !:: 

LIMITED 
Supemisingagency B.C. ENGINEERING AND :.:. i 

INSPECTION BRANCH '. .cs, 
Other participating FEDERAL PANEL ON , ; ,:,> 

agencies 
: . 3; :  

ENERGY RESEARCH AND : ' ' ' 
: .-,, DEVELOPMENT, CANMET, 
: BULLMOOSE OPERATING 
~. ~. . , . CORPORATION, BYRON 

, i .:(\i  

- " , CREEK COLLIERIES, . . 
CROWS NEST RESOURCES 
LIMITED, FORDING COAL 
LIMITED, QUINTETIT 
COAL LIMITED, WESTAR 
MINING LIMITED AND ' - ' ;  ~ ~ ~~ ~~~ 

MINING ASSOCIA~ON OF 5: "-;-, .... : , . 
R P ".-. 

Project location PROVINCE-WIDE G z :  . ::*~-. <c .;.-. ,.,*. a . .~ . ..i .. : . . ..._.. *,., . 
*,a,&: 8% b 

OBJECTIVES To improve industry and government .:?L.!!-.-:-. .:;; 
decision-making and planning by providing a better un- 
derstanding of the factors that affect ma1 mining waste 
dump failures. By developing more accwate predictions 
of the risk of failure, this project intended to contribute 
towards the creation of more equitable regulation of coal 
waste dumps and more mst-effective, safer dump man- 
agement techniques. 

ACHIEVEMENTS A study was undertaken and a report 
prepared that reviewedexpaienceswithpastwastedumps , . . A  

at sevencoal minesinBritishColumbiaand onein Alberta. 
Data on failures, behaviour and operating practices were ;. ,::~ji;2,.,- 
analyzed to identify patterns, conelations and unusual . "* :. <= 
circumstances. Rates of failure were found to have in- ?:;.~: ' '-1 
creased markedly in the 1980's corresponding to an in- , . 

.'' 
creased number of operations and less favowable condi- .. '' 
tions. Among the variables found to affect the risk of 
failure were: waste rock quality; rates of dumping; excess 
precipitation; steep foundation toe slopes; poor drainage, 
rapid loading of foundation soils and direction of crest 
advance. The existence of complex inter-relationships and 
inmmplete data sets made it impossible to develop a 
mathematical model to simulate the relative importance of 
the various factors or conclude that any particular factor V.?..? 
had become more dominant in went  years. Comments ,: ?: 3 
and recommendations on future monitoring procedures 
were included, as well as suggestions for further study. 

IMPACT This study madeimportantcontributionstothe :--x ::. ; i  . . ,: 
understanding of factors that affect the stability of coal . > ?  1 : ~  . . 
mine waste dumps. %se waste dumps are among the 5 --$.r,?::, " 

largest man made structures in the world and are under 
increasing scrutiny becauseofthe potentialenvironmental 
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.. ,.. 
' .: 3s:. . ', 

impacts of failures. Thereport has been akey reference for >. 
follow-up project sin 1990toestablishoperating standards . ~, 

for waste dumps and to define critical design criteria. 

OUTPUTS 
Golds Associates (Western Canada ) Limited (1987): Re- 

gional Study of C d M i n e  Waste Dumpsin BritishColum- 
bin, Stage U.** November 1987. 

Presentations were made at the following: 
- Annual Meeting of the Canadian Institute of Mining 

and Metallurgy in Edmonton, Alberta, 1988. 
- Mine Reclamation Symposium in Vanon, British Co- 

lumbia, 1989. 

Project name . - COAL FINES 
, -. AGGLOMERATION 

MbA bxpenditums $25,000 (1988) 

Total project cost S50POO 

Principal lesearcher(s) PAL SHARMA, WESTAR 
MINING LIMITED, B.C. 

j .j. RESEARCH, FERROTECH 

LABORATORIES, CANMET, 
ALLIS HALMERS LABORA- 
TORY AND KAISER ENGI- 
NEERS 

Supmising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Otherparticipating WESTAR MINING 
agencies LIMITED 
Project location SOUTHEAST B.C. 

OBJECTIVES To improve marketability and reduce 
- thehandlingproblemsassociated withcoal from southeas- 

tern British Columbia coal mines by developing appmpri- 
ate and c o s t - e ~ v e c o a l  fines agglomeration technology. 

ACHIEVEMENTS A comprehensive technology study 
was undertaken on the binding of fine coal particles from 
Westar's southeastern British Columbia coal operations. 
Laboratory tests were done by B.C. Research on agglom- 
eration technologies and binders. Pilot scale tests were 
undertaken at the Ferro-Tech Laboratory in Michigan. 
Coking tests were done by CANMET and compacting 
feasibility tests by the AllisChalmers Laboratory in Wis- 
consin. The study developed a quick fix method to im- 
prove the handling characteristics of fine coal and made 
recommendationsona permanent solution. Alsoincluded 
as an additional note in the report was a description of the 
patented process developed by Kaiser Engineers for heavy 
oils application to coal fines. 

IMPACT The results of this study were very useful to 
Westar. The coal agglomeration process developed has 
already beenused at theGreenhills operation. It's applica- 
tion, however, has been minimal because of the costs 
involved and poor coal market conditions. 

' .. . . ~  ~ . .  
. ,..; 0-mm 
. . 

A final report was p r e p a d  that fully documented the 
findings of <he study. under the terms of the agreement 
with Westar, this report will be kept mnfidentialuntil1993. 

Project name 
..~ ... . I: 

COAL TAILINGS 
-:.I.... .., .. ,:, , .st AGGLOMERATE . . 

MDA expenditures 
Total project cost 
Principal msearcheds) 

Supmising agency 

Other participating 
agencies 
Project location 

$26,500 (1988) 

>$53P00 
NATIONAL RESEARCH 
COUNCIL, CORPORATE 
AND TECHNICAL SERV- 
ICES AND lW3 EXSHAW 
PLANT OF CANADA 
CEMENT LAPARGE INCOR- 
PORATED IN ALBERTA 
B.C. GEOLOGICAL SURVEY 
BRANCH 
CANADA CEMENT 
LAPARGE 

SOUTHEAST B.C. 

OBJECTIVES To contribute to industry knowledge by 
conducting a pilot test of the National Research Council's 
(NRC's) mobile foal amlomeration facility using coal tail- 
ings from Westafs ~ik; iew coal plant near 
Soarwood. British Columbia. This oroiea was the second . , 
phaseof a largerprnjkxtdesigned todetermineif a consist- 
ent and economical agglomerated product could be pro- 
duced from coal tailings for use in the cement industry as 
kiln fuel. 

ACHIEVEMENTS A pilot scaletest wasconducted which 
produced a total of 115 tonnes of agglomerated coal tail- 
ings (ACT) from Westar's Elkview Plant using the NRCs 
mobile unit. The resulting product was found to be 
acceptable as an alternate fuel source with regards to ash 
content and heating value. Economically, however, the 
production of ACT was found to be less attractive than 
originally predicted. The process was also found to pose 
additional problems concerning material handling, stor- 
ageand environmental impact. in the final report, Gfarge 
Canadaconcluded that at thistimeit would not be feasible 
for the company to assume the mle of both producer and 
consumerof ACT. Theydid not ruleoutfuture useof ACT 
as a cement kiln fuel, but stated they would only consider 
it from a consumer's perspective. 

IMPACT Thecurrentlydepressed priceof domestic natu- . . 
ral gas precluded furtherdevelopm&t of anagglomerated 
coal tailings product. The excellent potential of the NRC 
agglomeration process was demonstrated, however, and 
in the future, western Canadian coal producers may ben- 
efit by utilizing this process. The NRC process has since 
been tested at the Quintette mine. 

.:>-';, .-::: ; . . .,. ;, '>, , *-:.,; '. .,, 
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OUTPUTS 

National Research Council Canada (1988): WasteFine Coal 
Recovery Project (l987)at fheEllmieur PreparationPht of 
Westar Mining Limited A report prepared for Lafarge 
Canada Incorporated. 

CorporateTechnicalServicesandTheExshawmant (1988): 
Lafarge Canada Im~ratednteManufdureofAggbm- 
erated Coal Tailings (ACT) Utilizing the NRC Processand 
Westar Ltd's Waste Coal Tailings. 

Project name QUICK COAL 
WASHABILITY TEST 

MDA expenditures $5,798 (1990) 

Total project cost $11,597 

Principal researcheds) CROWS NEST RESOURCES 
LIMITED 

Supervising agency B.C. GEOLOGICAL SURVEY 
BRANCH 

Othpart ic ipat ing CROWS NEST RESOURCES 
agencies LIMITED 
Project location SOUTHEAST B.C. 

OBJECTIVES To improve the efficiency of British Co- 
lumbia's coal mines by developing an inexpensive and 
quick pmcedure for estimating the relative plant washing 
characteristics of different coal seams using trench sam- 
ples. This project intended to produce a fast semi- 
quantitative test for screening samples. 

ACHIEVEMENTS Washability tests were done using 
trench samples fmm a number of seams at different pit 
locations at the Cmws Nest Line Creek operationin south- 
eastern British Columbia. These samples were analyzed 
and compared against conventional washability tests and 
plant pe;formaice. The results were docum&ted in a 
rewrt. Thestudvconcluded that whilethismethod would 
never replace tl;e need for a full washability test or test 
plant washiig of a seam, it might provide useful prelimi- 
nary information for very little cost or effort. 

IMPACT Thetestsarepe*or~nedonexplomtionsamples. 
It is expected that in appmpriate situations the results will 
help in the development of more detailed coal quality 
analysis pmgrams. In the past year, the test has been used 
on exploration samples at the Line Creek coal mine in 
southeastern British Columbia As wen, it has received 
some preliminary use at other coal mining operations. 

OUTPUTS 

Cmws Nest Resources Limited (1990): Predicting Plnnt 
Remr ies  fmm Small samples. 

National Research Council's mobile coal agglomeration facility. 
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Project name 
. . .: .. . . , . ~ . :  .~ . . .*..., .js < :$;.>o~ 

. ~ .. MDA expenditures 
Total project cost 

Supmising agency 

Other warHcivatinn 

Project location 

FOOTHILLS SURFACE 
GEOPHYSICS 

$30,000 (1990) 
>$lSOpoO 

CROWS NEST RESOURCES 
LIMITED, GEO-PHYSI-CON 
COMPANY LIMITED AND 
COAL MINING RESEARCH 
COMPANY 
B.C. GEOLOGICAL SURVEY 
BRANCH 
CROWS NEST RESOURCES 
LIMITED, ALBERTA OFFICE 
OF COAL RESEARCH AND 
TECHNOLOGY, QUINTETIT 
COAL LIMITED, SMOKY 
RIVER COAL LIMITED, 
LUSCAR STERCO LIMITED 
AND MANALTA COAL 
LIMITED 
NORTHWEST B.C. ':>; : . .~. '. 

OBJECTIVES To assist the foal industry b; testing 
evaluating and improving on the application of surface 
geophysical techniques for use in coal exploration in 
topographically and structurally complex areas. 

ACHIEVEMENTS This pr*t was conducted on Crows 

Project name 

MDA expenditurea 

Total project cost 
Principal marcherb) 

Supetvising agencies 

Other participating 
agencies 
Project location 

WESTMIN ACID MINE 
DRAINAGE AND 
WASTE ROCK 
TREATMENT 

$84,590 (1988-1990) 
Sl0,OfJO (Budgeted, 1991) 
Approximately $500,000 
NORTHWEST GEOCHEM 
AND WESTMIN RE- 
SOURCES LIMITED 
B.C. ACW MINE DRAIN- 
AGE TASK FORCE AND B.C. 
ENGINEERING AND 
INSPECDON BRANCH 
WESTMIN RESOURCES 
LIMITED 
VANCOUVER ISLAND 

OBJECTIVES To reduce the environmental impact of 
mining by developing a long-tmn, cost-effective solution 
to prevent and control the generation of add mine drain- 
age (AMD) from the waste rock at Westmin Resource's 
Myra Falls operation on Vancouver Island. This project 
intended to evaluate novel approaches for preventing 
AMD which would be compatible with final revegetation 
and decommissioning of the site and which would be 
applicable at other British Columbia mines. 

. . : ; . Nest Resources ~imited's ~e lkwa  coal licence block in Laboratory studies and pilot tests on 
, , . . northwestern BritishColumbia. It contributed to thePhase consrmcted wasterocktgtdumpsat thewestmin 

I1 work of a larger that examined geophysical mine site w a e  conducted. Two approaches to preventing 
: techniques in the foothills and mountains of British Co- add minedrainage wereevaluated, one method involved 

-.-. ,: lumbia and western Alberta. During this study, a reflec- 
,...: . tion seismicprogram w a s c o n d u d  at theTelkwa siteand 

seismic proelesbere developed. The study found that the 
seismic profiles successfully identified large and moder- 
ate-sized discontinuities, and confirmed prior concepts of 
faulting style and fault locations. As well, the profiles 
improved the definition of areas of nondeposition of coal. 
Further work, however, was identified as necessary to 
successfully delineate the geometry of thin, near-surface 
coal seams. The Phase I11 report will evaluate the results of 
all thestudiesundertakenin BritishColumbiaand Alberta. 

IMPACT The project has acquainted company geologists 
with shallow reflwion seismic surveys, and has demon- 
strated the viability of this exploration tool in some situa- 
tions. If further exploration is required on the Telkwa coal . .. . 

. . : - ii; 
licence block, theri is a good c h a k  that they will incorpo- 

~ ~ 

rate this exploration method. 
/ ' .~~ . .. . 

OUTPUTS 1.I 
Crows Nest Resources Limited, Ceo-Physi-Con Company 

Limitedand thecoal Mining RmearchCompanv(l990): I.! '. : . . .  .:> 
Foothills/Mountain SurJnoe &physics ~ r o j i t :  krt of Pilotscale wastedumps andmonitoring systems. Westmin 
Seismic h r c h  Conducted at T e h ,  British Columbia. Resoupes Ltd. . 

, -...: > , . > , , .  
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the use of bactericides to reduce the activity of the acid 
generating bacteria, Tkiobacillus fmwxidans. Early tests, 
however, indicated that in this case the application of 
bactericides would be ineffective for long-term control of 
AMD. The other approach looked at the use of solidifica- 
tion techniques to cover waste rock dumps, so as to mini- 
mize moisture and air transfer and thereby hinder acid 
generation. Field trials of these methods produced en- 
couraging results. The most promising control approach 
involved the development of a cementitious solidification 
mixture incorporating mine waste materials for use as a 
waste rock dump surface sealant and gmuting matrix. 
Reports were prepared which presented the results of the 
various phasesof the program. Workis continuing on this 
project and final results will be produced in 1991. 

IMPACT Industry interest in this project has been high. 
Thereiscurrently very little informationavailableon AMD 
generation in waste m k  dumps and this research is help 
inn to fill the void. This ~roiect is omvidinga good insight 

Pmject name 

MDA expenditures 

Total project cost 
Principal researcher(s) 

Superofsing agencies 

Other participating 
agencies 
Project location 

KUTCHO CREEK AMD -.;:. i:~;.~~~... I - BLENDING AND 
SEGREGATION 

$55,000 (1989-1990) cd., ,. 

$10,000 (Budgeted, 1991) 

Approximately $4OO,OW 

RESCAN ENVIRONME 
TAL CONSULTANTS 
B.C. ENGINEERING AND 
INSPECTION BRANCH 
AND B.C. ACID MINE 
DRAINAGE TASK FORCE 
ESSO MINERALS CANADA, 
SUMAC MINES 
NORTHWEST B.C. 

., . , ., ., ., 
into what is happening in wastedumps and interest in the To assist industry in mine development 
use of solidifying covers has been generated. by investigatingmeansof preventingand minimizingacid 

OUTPUTS 

Konasewich, D.E., Jones, C.E., Gerencher, E . , a  Morin K. 
(1990): Hydrogeologhl Awssment and Dewlopment of 
AMD Catml  Technology for Mym Falls Waste Rock. 
Proceedings of the Fourteenth Annual British Colum- 
bia Mine Redamation Symposium. Cranbmok. Brit- 
ish Columbia, June 1990. 

Northwest Geochem (1988): Study of Methods to Control 
Acid Generation in Waste Rock. Submitted to the Acid 
Drainage Task Force of the Mineral Development 
Agreement Assistance Program. 

Northwest Geochem (1989): Weshnin Resourn Limit&: 
Report on Study ofMcthods to Control Acid Gewmt ia  in 
Waste Rock, Phase 11. 

Northwest Geochem (1990): Westmin REsourca Limited: 
Hydrogeologirnl Assessment and Development of AMD 
Control Technologyfor Myra Falls Waste Rock. . .,,.' ,"..,." ::.,. ' ' 2  , . 

r:; .'-, ''!<.*;"P' <.,;,' 

generation in waste rockat the Kutcho Creek deposit in 
northwestern British Columbia. The intent of this three 
year project was to determine if careful blending of waste- 
rock dumps would be a viable means to control A 
through the interaction of carbonate (add consuming) 
sulphide-rich (acid generating) materials. 

ACHIEVEMENTS This project was conducted in thr 
phases. During Phase I, a general reconnaissance survey o 
the exploration adit was done for evidence of acid genera 
tion. Representative samples of rock were collected from 
inside the adit and humidity cell tests were carried out on 
twenty samples. Phaselltesting involved theconstruction 
and implementation of 3 twenty-tonne field test plots to 
examinewhetherblendingadd-generatingfootwal1wastes 
with acid-consuming wastes would prevent acid genera- 
tion from occurring in field-scale waste dumps. Further 
humidity cell testworkand acidbaseaccountingtests were 
also performed. Detailed monitoring of the field test plots 
was done in Phase UI, including sampling of drainage 
water and collection of climatic data. Preliminary results 
from the laboratory humidity tests suggest that blending 
over the short tenn may minimize acid generation. From 
theacid base accounting tests, it wasdiwvered that in the 
early stages of mine development, it may be necessary to 
mix limestone with the waste mck piles to increase the 
overall neutralization potential. Final results will be 
published when the study is complete. 

IMPACT Industry interest in this project has been high 
The blending and segregation concept is relatively ne 
and there has not been much prior research in the area. 
Results from this project have already been rekrred to inr . .,_ :,:,: 
planningfor the Windy Gaggymine project innorthwest- 
ern British Columbia. 

As well, a very effective humidity cell was designed 
during the first phase of the project to test the acid-gener- 
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ating characteristics of the waste rock on a scale 
and this technique has applications in other reseaxh. 

OUTPUTS 

R~EnvimnmentalSavicesLimited(l989): KulchoCrsek 
Property: Acid Generation Testumrk P k  1 Finn1 Report. 

RescanEnvimnmentalServicesLimited (1990): KutchoCreek 
Property: A d  c2neration T e s t w k  P h  11. 

Project name 

MDA expenditwres 
Total project cost 
Principal msearcher(s) 

.. . 
-.<:>;* ;J; . . Supervising agencies 

otherparticipating 
+ agencies 

Project location 

WASTE DUMP 
HYDROGEO- 
CHEMISTRY 

$25,000 (1990) 

Approximately $85P00 
DR. G. POLING AND M. LI 
B.C. ENGINEERING AND 
INSPECnON BRANCH 
AND B.C. ACID MINE 
DRAINAGE TASK FORCE 
BHP-UTAH MINES 
LIMITED 
NORTHERN VANCOUVER 
ISLAND 

OBJECTIVES To gain information on the treatment 
and control of acid mine drainage (AMD) by studying the 
waste dump hydrogeochemistry at BHP Utah's Island 
Copper mine on Vancouver Island. This projxt intended 
to determine the hydmgeochemistry of a waste dump 
through dump drilling, sampling, geochemical analysis, 
instrumentation and monitoring of water quality. 

ACHIEVEMENTS The northwest waste dump of BHP 
Utah's open pit Island Copper mine was studied by means 
of a drilling pmgram and using acid-base accounting and 
(kinetic) humidity cell testing. The interaction of m k  
mineralogy, bacteria population, oxygen transkr and wa- 
ter infiltration were monitored. Preliminary monitoring 
data revealed the following: the dump has probably 
reached a steady state; temperature changes are solely due 
to changes in swmunding temperatures; where oxygen 
concentration increases or carbon dioxide concentration 
decreases, Acid Producing Potential (APP) very likely 
increases; the dump material has a high heat preserving 
capacity; the dump temperature may be affected by some 
diffusive orconvectivecold air currenttravelling along the 

information that will guide them in future reclamation 
efforts. 

.. , tj OUTPUTS 
r ". . + :/,, 

BHP- Utah Mines (1990): Island CoppnMine: Drcmp Inaes- 
tigation Project. 

Li, M.: FinalReport, which will take the fonn of a Master's 
Thesis from the University of British Columibii, is in 
preparation. 

Project name CYANIDE IN 
GROUNDWATER 

MDA expendituws $16,000 (1990) 

Total project cost 
Principal wsearchetis) 
Supervising agency 

Other participating 
agencies . , 

. , ; . ' . .?: ' .  

-<, I c+,,$-: . i . .  

Project location 

>$32PM) 
L. BROUGHTON 

B.C. MINERAL POLICY 
BRANCH 

KLOHN LEONOFF CON- 
SULTING ENGINEERS, 
COASTECH RESEARCH 
' INCORPORATED 

PROVINCE-WIDE 

OBJECTIVES To provide practical information to the 
mining industry and regulatory authorities regarding the 
fate and persistence of cyanide in groundwater. This 
pmject intended to develop a standard test procedure for 
determining the behavior of cyanide in different soils and 
using this procedure, to test the attenuation capabilities of 
soils typical in British Columbii at specific sites. 

ACHIEVEMENTS A summary report documenting cur- 
rent research and knowledge about the behavior of cya- 
nide in the environment was prepared. Selected soil sam- 
pleswerecollfftedfmmCorona'sNickelPlatemine,Cheni- 
Corporation's Lawyer's mineand SumacVenture'sGrand 
Forks Heap Lexh operation. These sites were chosen 
because theyrepresent threedifferenttypesof gold milling 
and cyanide solution containment facilities. Laboratory 
soil characterization and column testing were done on the 
samples to determine the attenuation capabilities of the 
soils. The final q m r t  will document the results of the 
study. 

IMPACT Identification of the major factors that affect the 
behavior of cyanide in groundwater, and definition of 

interface of thc dump and the original ground; heat gen- attenuation capacities forat least some soils within British 
" erated by sulfide oxidation contributed to the increar in Columbia will be useful tools both forthe development of . . '. 

' ' ' ' .thedumptemperature;and,acomlationbetweenoxygen new cyanide impoundments and monitoring and 
concentration, carbon dioxide concentration and APP ex- remediation of existing operations. 
ists. The results were documented in a report. 

OUTPUTS 
IMPACT Through this project, a better understanding of 
the hydrogeochemistry of waste dumps was achieved. Broughton,L.M.(1990): %FateAndPmistenceOfCyanide 
BHPUtahand government regulators werepmvided with In Gmundwab: Pmgrcss Report No. I .  
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Project name FRASER RIVER 
GRAVEL STUDY 

MDA expenditurn $5,000 (1990) 

Total project cost >$15,000 

Principal repearchfds) NORTHWEST HYDRAULIC 
CONSULTANTS LIMITED 

Supmising agency FISHERIES & OCEANS 
CANADA - HABITAT 
MANAGEMENT UNIT AND 
B.C. ENGINEERING AND 
INSPECTION BRANCH 

Other participating AGGREGATE PRODUCERS 
agencies OF B.C. AND THE DISTRICT 

OF CHILLIWACK. 
Project location LOWER FRASER RIVER 

OBJECTIVES To provide industry and government 
with a better understanding of the physical impacts of 
gravel mining operations on the lower Fraser River. This 
pmject intended to review and assess the impacts of past 
gravel mining operations near Minto Landing and com- 
ment on approaches that could be used to minimize bar 
scalping impacts at new operations. 

ACHIEVEMENTS A report was produced that desaibes 
the physical characteristics of the Fraser River near Minto 
Landing and its evolution over thelast century. Available 
data on past gravel mining operations and the mining 
mcthodsused?eitherbar w-lpi;lg or instream excavation? 
in Minto sidechannel are summarized. Based on thisdata, 
an assessment of past dredging operations on the river's 
regime wasproduced. Thereportconcludesthatdueto the 
particular site characteristics of the two ongoing scalping 
operations, no substantial upstream or downstream mor- 
phologic impacts have occurred. Several areas in the side 
channel were identified where additional bar scalping 
could be carried out with minimal imwcts to the adiacent 
channelmorphology. Thereport recommends that Fisher- 
iesand Oceans i n d u c e  the following two restrictionson 
gravel mining to reduce the effects of instream wava- 
tions: 1) specify a maximum allowable excavation depth 
and the total quantity of gravel that can be removed, and 
2) re-direct operations to isolated areas of the channel. 

IMPACT This project has provided usefulinformationon 
theeffectsof gravel miningon theFraserRiver. Additional 
bar scalping sites were identified, which could be devel- 
oped as part of a habitat enhancement program. Along 
with theinformation fromanearlier study,theDepartment 
of Fisheries and Ofeans Canada now has a better under- 
standing and a greater amount of background data avail- 
able to help in assessing the impacts of future operations. 

1.3.4 Mineral Supply Forecasting 

Project name COMMODITY 
RESEARCH UNIT 
REPORTS 

MDA expenditures 08,SOO (1987-1989) 

Principal rnsearcheHs) COMMODITY RESEARCH 
UNIT 

Supmising agency B.C MINERAL POLICY 
BRANCH 

Otherparticipating B.C MINERAL POLICY 
agendes BRANCH 
Prqect location VICTORIA 

% w?w: 
$'.<.:8:.. ~ 

OBJECTIVES TosupporttheMinistry'sforecastingand 
planning activities by purchasing regular and special re- 
ports on world metal markets from the Commodity Re- I. 

search Unit (CRU) of London, England. L<.+* 

<:I; ? 
ACHIEVEMENTS MDAhdingcontributedtowardsthe >,,.+ 

purchase of CRU reports on the following topics: short- 
,, term and 5 year outlooks for copper, lead, zincand molyb- 

denummarkets;production costsforNorth Americacopper 
mines; and an analysis of the copper concentrate trade. 

IMPACT These reports have provided the Ministry with 
market intelligence information useful for policy analysis 
and planning. In addition to providing information rel- 
evant to daily work, the data has ten  particularly useful 
in the preparation of the Mineral  ark updateand for 
the work of the Mine Closure Task Force. 

# ' . .. . , . l i j  OUTPUTS .::?<: 

Off-the-shelf metal market information is available to the 
Ministry in the form of hard copyreportsmaintained in the 
Mineral Policy Branch Library. 

: : '_' ', 

OUTPUTS l . . :  . . .., . 

Northwest Hydraulic Consultants Limited (1990): Reoieur 
of Graal Mining on R h r  Regime: Frmr River m r  . . . .  
Minto Landing. :, ::.& .. 
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1.3.5 R & D Fund 

Project name ELECTRIC SHOCK 
HAZARD STUDY 

Principal researcher(s) BENSTED, SIMPSON & 
ASSOCIATES LIMITED - .. 

. . . - ' Supmising agency B.C. ENGINEERING AND 
. i  INSPECTION BRANCH 

,' Project location PROVINCE-WIDE 

OBJECTIVES Toincrease safety in theminingindustry 
by examining the safety problems related to the use of 
portable electric substations in open pit mines in British 
Columbia. This objective was to be achieved by studying 
the grounding conditions at sel@ mines and develop 
ing guidelines for the safe use of this type ofLequipment. 

ACHIEVEMENTS Field trips were made to five open pit 
minesin British Columbia, wherea series of soil resistivity 
and ground system impedance measurements were car- 

* ried out. Information and measurement results that had 
previously been obtained from another mine were also 

' * made available for this study. The field measurement data 
' were processed; the power system infonnation reviewed; 

fault level calculations carried out; and possible fault situ- 

OUTPUTS 

Bensted, Simpson & Associates Limited, King, R.F., & 
Bromley, D.A. (1989): E M c  Shock Hazards Associ- 
ated With Moveable Mine Substations. A Paper pre- 
sented at the Mechanical Electrical Symposium in 
Victoria, British Columbia, 1989. 

Bensted, Simpson &Associates Limited, (1989): Ground 
Mat and Soil Resistivity Testing. A Paper presented at 
theMechanical Electrical Symposium in Victoria, Brit- 
ish Columbia, 1989. 

Bensted, Simpson & Asmciates Limited (1989): Study of 
Mining Shock Hazards. BSA Project No: 4137.- 

Project name EXPLORATION 
SAFETY SEMINAR 

MDA expenditures $1,000 (1990) 

Principal naearch4s) SAFETY COMMITIFE OF 
THE B.C. AND WKON 
CHAMBER OF MINES 

Supmising agency B.C. MINERAL POLICY 
BRANCH 

Otherparticipating BRITISH COLUMBIA AND 
agencies WKON CHAMBER OF 

MINES 
ations developed. A report was p r e p a h  which showed p e e &  location VANCOUVER 
theresultsofthestudy and assessedthepotentialforshwk 
hazard at each of the sites. Recommendations to ensure 
greatersafetyand acodeof practice fortheuseof moveable 
substations at each site were also presented. 

IMPACT The results of this study are fonning a basis for 
revisions to theCanadian Standards Association for Useof 
Electricity in Mines. 

OBJECTIVES Toincrease safety in themining industry 
by producing a safety seminar for personnel involved in 
mineral exploration in British Columbia. 

ACHIEVEMENTS A one day safety seminar was con- 
ducted on March 20,1990. It addressed common safety 
themes such as: safe vehicle practices, hypothermia, 
mountain and glacier travel, aircraft safety, wilderness 
survival and first aid, dangerous animals, safe practice in 
underground and surface mine workings and considera- 
tions for back and eye safety. 

IMPACT Thisprojeahasresultedinincreasedawareness 
of safety procedures for individuals working in mineral 
exploration in British Columbia. 

, 
OUTPUT 

Third Exploration Safety Seminar. Vancouver, British 
Columbia, 1990. :: 

, :. s;.. , i ,. r 

Moveable substation for open-pit mines. 
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lject e MT. WASHINGTON 
INSTRUMENTATION 

*., 
AND DATA SUMMARY 

MDA expenditures $13,462 (1989-1990) 

Total project cost Approximately $440,000 (19% 
1989) 

Principal reiearcheds) STEFFEN, ROBERTSON 
AND KIRSTEN (B.C.) 
INCORPORATED AND 
T. SCHWAB 

Supmising agency B.C. ENGINEERING AND 
INSPECTION BRANCH 

Other participating B.C. MINISTRY OF THE 
agencies ENVIRONMENT, ENVI- 

RONMENT CANADA 

OBJECTIVES To provideabetter understanding of the 
means of controlling add mine drainage by studying and 
monitoring the acid mine drainage abatement techniques 
applied at theabandoned Mount Washington fopper mine 
on Vancouver Island. The project intended to collect and 
present hydrologic, geologic and topographical informa- 
tion from the site. 

ACHIEVEMENTS Through these projects, MDAfunding 
contributed to the first two years of a multiyear project. 
During1989,theglacialtill blanket construction phase was 
completed, along with the construction of a 310 metre 
diversionditchand theinstallationoffou~piezometers. 
Seeding and fertilizing of the waste dump was also com- 
pleted, and a program was set up to monitor the physical 
and chemical hydrogeology of the mine site and waste 
dump and to evaluate the effectiveness of the reclamation 
activities already undertaken. MDA funding was prima- 
rilvresponsiblefor the installation of instmments to   ON* .-. a > -  7 . . 

Project locaqin . ., . , , VANCOUVER ISLAND tor the impact of reclamation on water quality. :rr ~ y y u  
1- .>' . , . . .*, .. .. ,,$%;L*:s3>py: i =.:- 
;,<f.$&-, , ;, ,$*;:f,+:-ig,@G 
. ...,< . * . , .,++-,:: . ' .-: , &;;?.*: :,>: :~ . '. SEW &#+ 

$;$. .: .b.: *:;;;;,gig;?$;* 
g&..' .*;? ; ..;"-+~!c$ 

.,"., .- . s.: .7~*7 ,.w. 

0 4 C l O  MINL AGE RESEARCH 
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During the second year, site plans were produced that 
plotted groundwater and geochemical data. The data 
indicated that the effeaiveness of the glacial till cover on 
the East Dump was not proven or disproven, due to the 
impact of drainage from the pit on the East Dump. The 
blanket of mine waste was shown to be sub'pct to an 
unusually high and variable water table that was consid- 
ered to have experienced a significant production of acid 
and metals. 

IMPACT The results of the monitoring program pro- 
vided an impmved analysis of AMD generation and the 
imoact of abatement tmhniaues. Thev have been used to 
&de the subsequent control progr&. As well, the site 
plans and moss section generated pmvided a base for the 
design of the final control work. 

Project name AMD TECHNOLOGY 
GUIDE 

MDA eapewditun?~ $70,163 (1989-1990) 

Total project cost  S78,W 
Principal r e s e a M s )  STEFFEN, ROBERTSON 

AND KIRSTEN (B.C.) 
..>:*; f. :. .. ... : ~, . . , . -. .. .. ~. INCORPORATED, 

... .... NORECOL ENVIRONMEN- 
TAL CONSULTANTS AND 
CORMELY PROCESS 

OUTPUTS 

Galbraith, M. (1990): Mount Washington Acid Rock Mine 
Reclamation Project. A paper presented at the Four- 
teenth Annual British Columbia Mine Reflamation 
Symposium in Cranbmk, British Columbia, June 
1990. 

A presentation was made at the Canadii Institute of 
Mining and Metallurgy Meeting in Penticton, British Co- 
lumbia in 1989. 

Site plans and moss-seaions were produced that plotted , ., groundwater and geochemical data. 

~~ ~ - 

ENGINEERING 
Supnoise  agency B. C ACID MINE DRAIN- 

ACE TASK FORCE 
OtherpartidpaNng ENERGY MINES ANDRE- 
agenEiea SOURCES CANADA AND 

ENVIRONMENT CANADA 
Project location PROVINCE-WIDE 

OBJECTIVES To provide'mining cumpaniei, consult- 
ants and @tory agencies with an understanding of the 
process of acid mine/mck drainage (AMD) and guidance 
on the application of AMD abatement technology. This 
objective was to be achieved by producing a standard 
reference manual outlining the state of the art technology 
for prediction,prevention, treatment,controland monitor- 
ing of AMD. 

ACHIEVEMENTS MDA bdinacontributed towards the 
production of the first volume oTa two volume technical 
guide that describes the acid generation and metal leach- 
ing and migration processes. Current methods for predic- I I tion, prevention, treatment, control and monitoring of 
AMD are outlined and assessed. Recommended uroce- 
dures to deal with AMD problems are presented. 

IMPACT Awareness of acid mine/mk drainage was 
heightened by this propa. Since the publication of the 
guide, two short courses based on the guide's cuntents 
havebeen offered in ~ancouver and one in Ontario. Other 
courses elsewhere in Canada and inIndonesia have used 
the guide as a textbook t*:r.:i.:; . .;E :J 

:. L ,  . +'<< i;.!,:'~.:,?~ 

OUTPUTS 

StefliqRobertsonand Kirsten(B.C.)Incorporated,Norecol 
Environmental Consultants and Gormely Process 
Engineering (1989): Drnft Acid Rock Drainuse Technical 
Guide. Volume 1.'. 

Steffen;Robertson and Kirsten (B.C.) Incorporated,Norecol 
Environmental consultants and ~ o r m e l ~  Procas En- I - 1 gineering (1989): Draff Acid Rod  h a i m g e  Technical 
Guide. Volume ll.* ~ - - ~ ~ - - ~  

Mount Washington. 
, ,, 
:".A ... ". 

: .S I.. -. 
, , ..' . , . . ~ * ,  , . 

3.. ,, ' ; .;<, .,*,;: $3 
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Project name UNDERWATER 
DISPOSAL 

MDA expenditures 

Total project cost 
Principal researchetis) 

Supmising agency 

Otherparticipating 
agencies 

Project location 

$99,814 (1989-1990) 
$10,000 (Budgeted 1991) 

>$200,000 
RESCAN ENVIRONMEN- 
TAL CONSULTANTS 
B.C. ACID MINE DRAIN- 
AGE TASK FORCE 
MINE ENVIRONMENT 
NEUTRAL DRAINAGE 
COMMITTEE, CANMET 
AND ENVIRONMENT 
CANADA 
VANCOUVER ISLAND 

OBJECTIVES To gain knowledge on the prevention of 
acid mine drainage (AMD) by determining the criteria for 
environmentallv safe dis~osal of reactive mine wastes in 
fresh water environments. This project intended to evalu- 
ate the effectiveness of underwater disposal methods for 
suppressing add generation from mine waste rock and 
tailings in Buttle Lake and Benson Lake on Vancouver 
Island as part of a Canada-wide study thmugh the Mine 
Environment Neutral Drainage Committee. . I  i..f .. ::! 

I r i .  '.. .>.' 

ACHIEVEMENTS This pmject represents the first de- 
tailed study of the distributions of metals in both the solid 
phases and interstitial waters of the abandoned tailings 
deposits in Buttle Lake and Benson Lake. Water quality 
sampling, CTDpfilingand lakesediment coring for pore 
water analyses were conducted. The results from the first 
phase found that the potentially reactive mine tailings 
submerged in the south basin of Buttle Lake made no 
significant impact on the water quality of t h e  Similar 
studies on Benson Lake are being undertaken during the 
1990 season. 

IMPACT The positive results obtained to date are con- 
firming for the mining industry and regulatory agencies 
that the use of underwater disposal of mining wastes as a 
means to prevent the formation of AMDmay beanaccept- 
able alternative. 

OUTPUTS 

Rescan Environmental Consultants (1989): Subqueous 
. Disposal of Reactiue Mine Wastes; An Cmmiew. Report 

to the Add Mine Drainage Task Force. 

Rescan Envimnmental Consultants (1990): Geochemical 
Assessment of Subaqueous Tailin- LXwosal in Buitle 
Lukr, British iblumbh. A British ?o lu~bi i  Acid Mine 
DrainageTaskForceProjectinContributiontoMEND 
(Mine Environment Neutral Drainage). 

Project name PREDICTION: OPEN 
PITS . . 
~ - 

. :  > 

MDA expenditures $20,850 (1990) 
Total project cost >SsO,OOO .... ; . , ... 

, ~. Principal researchfs) K. MORINIMORWIJK '' ' ' ' 

ENTERPRISES LIMITED j ' ' ~ '  .'' 
I .:,:;.. 

Supmising agency B.C. ACID MINE DRAIN- , . . .. r; :., .,. 
AGE TASK FORCE 

Otherparticipating EQUITY SILVER MINES 
agencies LIMITED 
Project location WEST CENTRAL B.C. 

OBJECTIVES To pmvide industry and government 
with a computer model that would simulate and predict 
thepotential for aciddrainagefromminewallsinopenpits 
following mine closure. This objective was to be achieved ' 2  
by analyzing a comprehensive existing data set for Equity CW 

Silver mine in west central British Columbia. .. , . .. 
ACHIEVEMENTS A report was ~roduced that consisted 
of a literature review; an evaluation of site data; a predic- 
tive modelof add minedrainage(AMD) d u r i n g o p e n ,  ii  ' . 

flooding, and after decommissioning; and a set of recorn- ; .: ;:, .... .. 
I mendations for further studies and for draft criteria for pit 

The effectiveness. of underwater disposal methods for 
abandonment. 

environmentally safe disposal of mine wastes were As well, acomputerpmgram, MIWWALL, wasdevel- e. . , .,.::~ 
evaluated. opedbased on conceptualmodels that accounted for water 
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movement, acid generation, acid neutralization, and metal 
leachine throueh time within a mine. MINEWALL was " " 
applied to the Equity Silver mine and the program pre- 
dicted the Main Zone Pit would remain nonacidic 
throughout decommissioning, except for an initial mild 

+, acid flush at the beginning of flooding. 

IMPACT The capability to evaluate and predict the wa- 
terquality impacts of open pit mines has been greatly 
enhanced because of this project. Further work was indi- 
cated as necessary to more fully examine the mechanisms 
that control AMD production in open pits. 

OUTPUTS 

Morwijk Enterprises Limited (1990): Acid Drainage fmm 
Mine Walls: The Main Zone Pit at Equity S i l w  Mine. 

. t .  . 
.... .. ., Morwijk Enterprises Limited (1990): MINEWALL. A : computer program. 

GIBRALTAR AMD 
MODEL 

$15,140 (1990) 

OUTPUTS 

Klohn Leonoff Limited (1990): Gibraltar Mines Limited: 
Drainage Projst, Rmiea, and Assessment Study. 

Project name CONSTRUCTED WET- 
LAND: BELL MINE 

MDA e+itu~cs 522,464 (1990) 
Sl0,OOCI (Budgeted, 1991) 

Totalpr~ject  cost ApproximateIy $276,000 
Principal IceearcWs) GORMELY PROCESS 

ENGINEERING 
Supmising agency B.C. ACID MINE DRAIN- 

AGE TASK FORCE 

Otherparticipating NORANDA MINERALS 
agencies INCORPORATED 
Project location CENTRAL B.C. 

OBJECTIVES To advance wetlands technology as a 
means for treatment and control of acid mine drainage 
(AMD). This project intended to design, construct and . ~ ... >. . "  

, . :~,..*'. 
*; ;,. $10,0130 (Budgeted, 1991) monitor the performance of an artificial wetland as a 

downstream passive treatment system for AMD at the Bell 
Total project cost Approximately Saoo,OOO Copper mine in central British Columbia. 

Icwarche*s' KLOHN ACHIEVEMENTS Mineral Development Agreement as- 
Supmising B.C ACID sistance was provided for the first two years of this four 

AGE TASK FORCE year study. Dwing this phase an artificial wetland at the 
Otherparticipating GIBRALTAR MINES Bell mine site was designed and constructed. Tests were 
agencies LIMITED .. . . conducted to assess the following: the efficiency of the 

, . 
. .  .. Project locatfon CENTRAL B.C:" wetland for metal removal on a seasonal basis; the sensi- 

tivity of the system to fluctuating flows and metal concen- 
~. t 

OBJECTIVES To study methodsfortreatment and con- trations; the capacity of the wetland to absorb metals; and 

ml of acid mine drainage (AMD) by developing an AMD thestability of the precipitated metals. Final results will be 

modelthat would predicttheeffect of commercialleaching published when the project is 

. .- . . .,.. . , a,  . activitiesonlongtermwaterqualityfollowingmineclose. IMPACT mis  project d l  contribute towards a greater 
Thisobjgtivewastobeachievedb~ monitoringtheeffects understanding oftheuseof wetlandsasameansof control- 

, .. . . of economic leaching activities at the Gibraltar mine in ling metal-laden emuencat mine sites.  twill ,,,.,,vide one 
central British Columbia. of the first examples of wetland use in a northern climate. 
ACHIEVEMENTS ~n~yt~e~irsttwoyearsoft~Sfiveyear If successful, the industry applications are widespread. 

project received funding thmugh the Mineral Develop 
ment Agreement. During this phase, a literature search OUTPUTS 

was conducted of other bioleach operations. Information Gormely Process Engineering: Report in preparation. 
on prediction, mineralogy, water quality and other data 
related to Gibraltar was reviewed and assessed. Recom- 
mendations were presented for further work to acquire 
additional data for long term prediction. A report docu- 
menting results to date was produced. Work during the 
1990 season was based on the recommendations of the 
report. 

IMPACT This project will provideimportant information 
on the long term effects of commercial leaching of mine 
dumps. Possible treatment methods following economic 
extraction will be tested and a model of the leach process 
within a dump will be developed. 
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smnses: erowth and reproductive parameters of fish t. , . t :, 
Project name OPTIMUM SAMPLING 

FREQUENCY 

MDA expenditures $25,697 (1990) 
Principal researcherfs) E. ROBERTSON 
Supmising agency B.C. ACID MINE DRAIN- 

AGE TASK FORCE 

Prqect location PROVINCE-WIDE 

OBJECTIVES To recommend the optimum samplina 
frequency for assessing water qualityin'effluent cau& b: 
acid mine drainage (AMD). This object was tobe achieved 
by evaluating f&r of the most extensive water quality 
monitoring data sets assofiated with AMD in British Co- 
lumbia. 

ACHIEVEMENTS A review of the main literature on 
sampling theory wasundertaken. M~nit~IingpIOgramSat 
several mine sites in British Columbia were evaluated and 
deficiencies in current programs identified. The project 
attempted to determine the number of samples necessary 
to reliably detect the beginning of an AMD problem, evi- 
dence of environmental damage and changes in water 
chemistry. Recommendations will be presented in the 
final report on strategies for design of monitoring pro- 
grams. 

IMPACT This project could change monitoring program 
designs throughout the industry. It will impact on moni- 
toring requirements for permits and approvals. Improve- 
ments in program design, reliability and cost effectiveness 
should result. 

' -- , i.' . . . .  .<:,.,.; - .  OUTPUTS 
, .Itb ,> i "  ~,. ~, .. . . ., :;< :' 

Robertson, E. (1990): Optimum Sampling for A& Mine 
Drmnage Monitoring 

Project name BIOLOGICAL 
MONITORING OF 

MDA expenditures 
Principal researchetfs) E.V.S. CONSULT ANTS'^ 

LIMITED 

Supmising agency B.C. ACID MINE DRAIN- 
AGE TASK FORCE 

Project location PROVINCE-WIDE 

OBJECTIVES To determine the most effective method 
for biolomd monitorineof acid minedrainaee(AMD1 bv 
~ ~ " - - , 
reviewing existing methods and assessing and recom- 
mending the best techniques. 

ACHIEVEMENTS A literature review was comfied W- 

vealing that the most promising and pmv+ b&!!#@$ 
monitoring techniques included benthic comm* xe- 

. "  .L: . ~, 
dopulations; survival in ahesigkated zone of impact; and ,+ ir.?;ii..<. ... <. I 

other changes at the individual, biochemical level. It was 
determined that no single approach would completely 
supply all of the required information. The most cost- 
effective approach to assessing ecosystem health in waters . , 
affected by AMD was found to involve a multi-discipli- ' .. 

nary, "topdownM approach, that relied on thedetection of i!:':. . 

impacts before they became irreversible. -. :. . : j . : . '  .: 
:,:;. 

IMPACT This project will assist in conducting more pre- :.. .,. . 
cise evaluations of the environmental effects of AMD. As . : ,: 

well, it will help to identify what level of treatment and 
what quality of effluent is necessary to pmted the environ- 
ment. 

OUTPUTS 

E.V.S. Consultants Limited (1990): Literature Review for 
Biological Monitoring of Hmmj Metals in Aquatic Envi- 
ronments. 

Project name AQUATIC qT.,. %.', viol ,rt., :.+ 
~ > *:* 7 ' .  ... . INVERTEBRATES . .. MONITORING 

MDA expenditures $4o,of~o (1990) . ., ..: .:*"I , i ;  .:; .. . p 4.; -.. 

$40,ofJO (Budgeted, 1991) ':A :* : ! . 
' . . 

Total project cost Approximately $130,000 : .. .. - . . 
Principal researcherfs) LIMNOTEK RESEARCH & 

DEVELOPMENT INCORPO- 
RATED 
B.C. ACID MINE DRAIN- . i .  
AGE TASK FORCE 

Otherparticipating LIMNOTEK RESEARCH & 
agencies DEVELOPMENT INCORPO- 

RATED AND B.C. MINIS- ... . - .  . .  , . . TRY OF THE ENVIRON- .~ ,,;:..; ,:.,: 
::kc MENT ~ : 3 . L  ..:%,:,, *:, 

Prqect location . . WEST CENTRAL B.C. 
. ~ .  ~ ..: :,!. . 

OBJECTIVES Toevaluatetheuseofatroughapparatus ~. vr., ,:> 
for measuring the environmental effects of dilute acid ;; . , . ; . .  . 
mine drainage (AMD) on aquatic invertebrates. This : a ,  L~ >:t 

project used a trough apparatus on Foxy Creek, near the ,:*. .:., ,; i,i 

Equity Silver mine site in west central British Columbia, 
and test it with aninitial run usinga preselected concentra- 
tion of dilute or treated AMD. Stage 11 plans are to use the 
trough apparatus to test raw AMD at diffant  dilutions 
and expose fish as well as invertebrates. "E .,: i t  

ACHIEVEMENTS An apparatus COnSi~tiIlg of 10 flow- 
through troughs, suitable for invertebrate and periphytic ' 

algal colonizationand growth wereinstalled and testedon 
Foxy k k .  Samples were taken from 5 treated and 5 
untreated troughs during and at the end of a 6 week 
experiment for examination of the effects of AMD add& 
tionsonindicesof invertebrateabundanceand algalgmwth. 
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i+.%??.. .. , .'Near Equitj w mine a trough apparatus was tested to 
-.-,.. . .. - -measure the environmental impacts of mining. 

. . 
< 

, +y;;.; 

Results from the first at the operational 
10 % AMD dilution rate, the addition of treated AMD to 
Foxy Creek did not impact on aquatic insect composition 
and abundance. The apparatus was observed to be a 
powdul tool capable of accurately determining ecosys- 
tem response curves for effluent discharges during mine 
operations or at closure. As well, it was found to be ideal 

' for exploringalternative AMD treatment strategies at spe- 
cific sites. Stage I1 of the project was conducted during the 
summer of 1990. ~ ~ 

IMPACT Industry interest in this project has been high. 
Limnotek Incorporated has already been contacted by 
other companies and will be using the trough apparatus to 

environmental impacts 'ne sites dur- 

, , 

OUTPUT 

LimnotekResearchandDevelopment Incorporated(1990): 
The Efed $Additions of Treated Acid Mine Drainage on 
the Abundance and Composition of Stream Macro- 
inmrtebratesand Periphytic Algae: An In Situ Mesowsm 

- .. . 

. "  " .... i . . . . 

. . r . ' 4  .%.. 

. , 6  . , . .:, . . . ><, ,; G.:.:' 

Project name AMD SEDIMENT 
MONITORING 

MDA expenditures $4,998 (1990) 
Principal research&sJ E.V.S. CONSULTANTS 

LIMITED 
Supemking agency B.C. ACID MINE DRAIN- 

' AGE TASK FORCE 
Pmject location PROVINCE-WIDE 

OBJECTIVES To determine the relevance and applica- 
bility of sediment monitoring techniques for measuring 
the impact of acid mine drainage (AMD). The intent was 
to undertake an extensive literature review in order to 
provide information and guidance on sediment contami- 
nation issues. 

ACHIEVEMENTS A literature review of sediment moni- 
toring techniques was conducted. A report was prepared 
recommending the application of the Sediment Quality 
Triad approach for acid mine sites. This method is an 
effects-based approach to evaluating and assessing pollu- 
tion-induced degradation due to toxic sediments. It was 
developed to utilize three measures of sediment quality: 
sediment chemistry, whichmeasurescontamination; sedi- 
ment bioassay, which measures toxicity; and biological 
community structure, which measures biological altera- 
tion. TheTriad effectively combines the information from 
independent measures into an interpretive framework. 

IMPACT This project will help to clarify the impact of 
AMD releases on the environment and will act as a guide 
for future monitoring work. 

OUTPUTS 

E.V.S. Consultants (1990): Reoiew of Sediment Monitoring 
Techniques. 

Project name DIAGENESIS IN 
AQUATIC TAILINGS 

MDA expenditures $4,000 (1990) 

Total project cost $ l O , W o  
Principal researdds )  K .  DRYSDALE 
Supmising agency B . C  ENGINEERING AND 

INSPECTION BRANCH 
AND B.C. ACID MINE 
DRAINAGE TASK FORCE 

Other participatin B.C. MINISTRY OF ENERGY, 
agencies MINES &PETROLEUM 

RESOURCES 
Project local HOWE SOUND 

;->ij,%'!&?;: * >>,*;:ct OBJECTIVES To investigate the long term stability of 
... ~ . ,  .~ ~ . .. reactive tailings in a submarine environment. This objec- 
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tive was to be achieved by examining the pore water 
compositionof historical tailingsderived fmmsulfide-rich 
ores at the Britannia mine when deposited in a marine 
envimnmenf. 

ACHIEVEMENTS This study found surface enrichments 
of base metals were M n e  diluted bv natural sedimenta- " 
tion from the Squamish River. The oxygen diffusing into 
the sediment from the overlying water was completely 
consumed by 7 cm depth in thelowerbasin and by 3 cm in 
the upper basin. Dissolved sulfides were found to be 
virtually absent, despite active sulfate reduction close to 
the sediment/water interface. The presence of the thin 
oxygenated layer indicated that the bulk of the metal rich 
tailingsdeposit lay within thesulfatereducingzone, which 
was likely to render it generally unreactive and insoluble. 

IMPACT The abandoned Britannia mine is a significant 
source of metals to Howe Sound. This study confirms that 
the tailings are not a significant source of this contamina- 
tion and efforts can and are being concentrated on the on- 
land sources, such as mine waters and waste rock. 

OUTPUTS 

Drysdale, K. (1990): Geochemiral Behior of a BuriedManne 
Mine Tailing Deposit, Howe Sound. 

Project name ION SPECIATION 
MODEL 

MDA expenditures $11,000 (Budgeted, 1991) 
Principal researchefls) C.B. RESEARCH INTERNA- 

TIONAL CORPORATION 

Supmising agency B.C. ACID MINE DRAIN- 
AGE TASK FORCE 

Project location PROVINCE-WIDE 

OBJECTIVES To provide a more conase understand- 
ing of theaquatic impadsof acid mine drainageby refining 
the ion speciation model MINEQL to include determina- 
tion of metal complexes with natural organic matter sub- 
stances. 

ACHIEVEMENTS None todate. A report andacomputer 
disk copy of the speciation model wiU be submitted by 
December 31,1990. 

IMPACT None to date. 



PROGRAM ll 

2. Financial Assistance for 
Mine Development 

The p q s e  of this pmgram was to provide financial 
assistance on a cost-shared basis to industry for engineer- Project name MT. KLAPPAN PRE- - 
ing design and environmental studies for mine access ENGINEERING STUDY 
.---7. 

The provision of infrastructure was determinkd to be 
MDA expenditures $12,000 (1986) 

key to the development of some of the province's more project cost Approximately $69,800 

remote and votentiallv valuable orebodies. With the nec- Princiual researcher(s) PHILLIPS BARRATT . ~ - ~ ~ ~  ' - ~ ~ - ~ ~ - - ~  J 

essarv infrastructure in olace. several ~ r o ~ o s e d  Droie~tS KAISER ENGINEERING -- . . 
could be developed tha;would generate new $5 in rc slrpemising ageq B.C. ENGINEERING AND 
moteareas. As well, withtheavailabilityofmad accessand INSPECTION BRANCH .. .. 
other facilities, additional pbs  in mineral exploration and 
other resources industries could be stimulated. 

Otherparticipating GULF CANADA RE- 
a~encies SOURCES LIMITED AND u 

Infrastructure assessments for six mine developments B.C. MINISTRY OF THE 
were carried out. Total expenditures under this Program ENVIRONMENT 
reached approximately $l,lW,W. Project location NORTHWEST B.C. 

Threeof the sixaccessroads havenowbeenconstructed 
- to the L~~~~~~ gold-silver mine, the ~ i ~ k ~ l  plate gold- OBJECTIVES To assist with the feasibility assessment 
silver mine and the Golden Bear eold-silver mine. Two of theMount Klappan anthracite foal project in no*hwest- ....... ~ ~ - ~ ~ ~ - ~  - ~~~- - ~ -  
other proposals are currently under review by the pmvin- ern British Columbia by providing support for infrastruc- 

cia1 Mine Development Steering Review Process. tureplanning. This project intended to identify and assess 
all wtential road corridors to the mine site, make recom- 
mendations on the most practical route, and prepare 
preliminary route alignments and capital and mainte- 
nance cost estimates. 

ACHIEVEMENTS An engineering and geotechnical re- 
view of road comdors was prepared. Recommendations 
on the most practical route were presented, based on field 
reconnaissance, mapping and technical reviews. Prelimi- 
nary route alignments within these comdors and prelimi- 
nary construction costs were estimated. 

IMPACT This study helped to identify the optimal mute 
to the proposed Mount Klappan mine site. 

OUTPUTS 

Phillips Barratt Kaiser Engineering Limited (1985): Pbase 
A: Preliminary Corridor Assessment Access Road Study. 

Phillips Barratt Kaiser Engineering Limited (1985): Mount 
K l a p p m  Access Road Study Phnse B: Analysis of Selected 
Routes. 
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Project name 

MDA expenditures 
Total project cost 
Principal researcher0 

MT. KLAPPAN 
DETAILED STUDY 

$595,463 (1986-1983 

>$6oo,ooo 
PEDOLOGY CONSULT- 
ANTS, M. MILES & ASSOCI- 
ATES CONSULTANTS 
LIMITED, T. HARDING, D. 
BUSTARD, SHIP ENVIRON- 
MENTAL CONSULTANTS 
LIMITED, D.A. BLOOD & 
ASSOCIATES, C. CLEMENT, 
SHEARWATER ECOLOGI- 
CAL SERVICES. IUAN DE . , 
FUCA ENVIRONMENTAL 
CONSULTANTS LIMITED, 
BASTION GROUP, WILLIS 
CUNLIFFE TAITIDELCAN, 
THURBER CONSULTANTS. 

Supervising agency B.C. ENGINEERING AND 
INSPECTION BRANCH 

Other participating GULF CANADA 
agencies RESOURCES LIMITED 
Project location NORTHWEST B.C. 

OBJECTIVES To further investigate the feasibility of 
developing the Mount Klappan anthraate coal deposit by 
undertaking a detailed engineering study of the previ- 

' ously selected road corridor, with attention given to envi- 
ronmentalmsiderations,othernaturalresources,regional 
hydrology, terrain, availability of eleftric power and other 
related factors. 

ACHIEVEMENTS Detailed engineering and environ- 
mental assessment studies were conducted of the pro- 

report prepared for The Provinceof British Columbia 
Ministry of Energy, Mines and Petroleum Resources I:,;-. ;- r: 
and Gulf Canada Corporation. ".... .i.i I .,.. . . , ~  .. 

f wo**i. '? 'i :.!, 
Project name ANTHRACITE e:r,>,, .,.- .:,. <,;..: 

MARKET STUDY 
*.P . . . .. 

MDA expenditures $22997 (198n 
Total project cost .J.,... t , 
Principal msearcheds) JAMIESON RESOURCES 

Supervising agency B.C. MINERAL POLICY 
BRANCH ?s > 

Project location NORTHWEST B.C. 

OBJECTIVES To provide an independent appraisal of 
anthracite ma~ket conditions inorder to assist government 
in assessing the viability of further financial support for 
Mount Klappan anthracite coal project infrastructure re- 
quirements. 

t >zy  
ACHIEVEMENTS A study was produced that provided a 
quick overview of the world anthraate supply situation, 
with special emphasis on the situation in Western Europe 
where it was known that a large number of established 
high price markets were concentrated, as opposed to the . f :  G-. i: 

bulk, low price markets available in the Far East. ,;. .,,: . ,.':, 
..... ,.. . . . 

IMPACT This study has served as input into 
decision-making regarding government financial support 
for the infrastruchlre requirements of Gulf Canada Re- :.;;::c,:: 3: 

sources Limited's proposed Mount Klappan anthracite . L.? 

coal project. As of December 1989, the Mount Klappan ' 
pm&t has remained in Stage U of the provincial ~ i n e  
kelopment  Review Proc&s. The company has placed : . . :, 

the projxt on hold indefinitely, pending the dwelopment I.) ' ':'i 
of markets and long term contracts. .::J;,~:::,. 

~ ~ . . .  p , ; . 3  
posed access road. Separate consultants prepared eivi- OUTPUTS 

::F,>f:..,% *.a;"&< ronmental impact reports for the following resources: 
terrain, vegetation, fluvial geomorphology, fisheries, Iamieson Resources (1987): International Anthracite Pro- ;ir .;I :?.-: 

wildlife, outdoor recreation and visual impacts, and her- dudion and Supply Study. Under the terms of an -, ;: * ;. 
itage value. The characteristics of resources within an agreement between the Ministry and the company, {:.'::, .. 
aooroximate 2 kilometrewide comdor weredocumented. this study will remain confidential indefinitely. . . ~ ~~~ ~ - -  ~-~ 

Indeuendent assessments of the mtential imoacts of road ..-,, " ,: :i :. .. .>, .i;>.,. 2 
. ~ 

development on these resources were presented and pos- 
sible ways toavoid or lessen someoftheinitially identified 
environmental impacts suggested. The report cunduded 
that therewereno significant direct environmentalimpacts 
associatd with the construction, operation and mainte- 
nance of the road and that the identified environmental 
impactscould beremedied with straight-forward solutions. 

IMPACT This project greatly assisted Gulf Canada Re- 
sources Limited with its plans for development. . 

OUTPUTS - A 

Pedology Consultants (1986): Mount KLrppan Access Road 
Study, Stage 11 Impld Assessment. Volume I Report. A 



84 Financial Assistanrefor Mine Dmelopment 

Project name GOLDEN BEAR Project name GOLDEN BEAR 
TRANSPORTATION ACCESS ROAD 
OPTIONS I 

MDA expenditures $6250 (1988) 

Total project cost $12500 
Principal researcheHs) URBAN SYSTEMS LIMITED 
Supmising agency B.C. ENGINEERING AND 

INSPECTION BRANCH 
Otherpammcipating . NORTH AMERICAN 
agencies METALS INCORPORATED 
Project location NORTHWEST B.C. 

OBJECTIVES To assist in the development of a gold 
deposit in an isolated areaof northwestern British Colum- 
bia. This project intended to determine the safest, most 
cost-effective and envimnmentally responsiblebtranspor- 
tation option to senice the proposed Golden Bear mine 
site. 

ACHIEVEMENTS An overview study was prepared of 
transportationoptions for meeting theneeds of theGolden 
Bear project. The four options reviewed were: air only, 
win& haul road/air support, all-weather road, and sum- 
mer haul mad. These o~tions were evaluated on the basis 
of technical feasibility, capital and operating cost/impact 
on project feasibility, employee safety and convenience, 
and sodo-economic and community impact. Based on this 
analysis, the report concluded that the all-weather road 
was themosttechnically feasibleoption. The main reasons 
for this choice were lack of major tefhnical constraints, 
lower costs and reliability of the all-weather road option. 
The report &*her concluded that the route known as the 
Moosehom route would likely be the preferred option 
among several from a technical, environmental and cost 
perspective. 

IMPACT Based on these reports the decision was made 
that the mine proponent should concentrate future de- 
tailed engineering and environmental design efforts on 
developingan acceptable final alignment intheMoosehorn 
corridor. 

OUTPUTS 

Urban Systems Limited (1987): Owmiew of Transportation 
Options for the Proposed Golden BemMine. 

MDA expenditures $in,ms (1988) 
Totalprq'ect cost Approximately $350,000 

Principal researcheds) T.M. THOMPSON AND 
NORECOL CONSULTANTS 
LIMITED 

Supmising agency B.C. ENGINEERING AND 
INSPECTION BRANCH 

Otherpartfcipating NORTH AMERICAN 
agencies METAL INCORPORATED 

Project location NORTHWEST B.C. 

OBJECTIVES To facilitate development of the Golden 
Beargold-silver minein northwestern British Columbiaby 
conducting further studies to confirm the technical and 
environmental acceptability of the Moosehorn Route. 

ACHIEVEMENTS Engineering and environmental field 
studies were camed out which covered route alignment, 
plan profiles, stream crossingdesigns, and fisheries/wild- 
life/heritageresourceassessments. Unfortunately,detailed 
studies revealed major fish values for which adequate 
protection could not be afforded, plus a wide range of 
wildlife habitat encroachments which were considered 
unacceptable to provincial and federal environmental 
agencies and the Tahltan Tribal Council. 

IMPACT The result of the detailed engineering and envi- 
ronmentaldesign work was that theMoosehorn route was 
ruled out and a search began for an alternative, more 
environmentally acceptable mute. : , '  ... . . ,. . :'* 

OUTPUTS 

Norecol Consultants Limited (1987): Analysis of Transpor- 
tation Options for the Golden Bear Project. 

Project name GOLDEN BEAR 
, . 

,. TRANSPORTATION 
OPTIONS I1 

MDA expenditures $22,499 (1988) 

Principal researchefls) THURBER CONSULTANTS 
LIMITED .. . 

; :  Supervising agency B.C. MINERAL POLICY 
. i i  .. - 

'BRANCH 
Prq'ect location NORTHWEST B.C. 

OBJECTIVES ToassistinthedevelopmentoftheGolden 
Bear mine by undertaking an independent assessment of 
the access route that was proposed bythe mine proponent 
(theMoosehom route), and evaluating other possible road 
comdor options which were not looked at in earlier stud- 
ies. 
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ACHIEVEMENTS A report was prepared which com- 
pared sixcomdor options from the following perspectives: 
travel time, traffic safety, engineering, geotechnical pmb- 
lems, and construction, operating and maintenance costs. 
Followingthis detailed review, all W e s ,  the Mime Devel- 
opment Steering Committee, the Department of Fisheries 
and Oceans, the Tahltans, and the mining company en- 
dorsed the "Modified Lower Tahltan Route." The Envi- 
ronmental Land Usecommittee granted Approval in Prin- 
cipal to the project in early March, 1986. 

ACHIEVEMENTS Aground survey of the mute was con- 
ducted and designs produced for a 50 kilometre/hour 
roadway with a 5 metre wide gravel surface. Plans/ 
profiles, quantity estimates, stream crossing and drainage 
designs and reclamation plans for dishubed areas were 
prepared. Wildlife studies including a winter reconnais- 
sance wildlife population inventory and fisheries studies 
were also undertaken. The plans for the selected road 
route were presented to the British Columbia Mine Devel- 
opment Steering Committee. 

IMPACT This report led to the successful resolution of IMPACT This project led to a mad design that was subse- 
outstandingmutLgconcerns. The mute wassuccessfuIly quently mns&cted with partial funding thmugh a loan 
constructed in the 198889 field season. fmm the Province. The road was instrumental in the 

OUTPUTS 

Thurber Consultants Limited (1988): Go@ Bear Access 
Road Technicnl Assessment of Alternatiw Conidom. 

development of the Lawyersdepositand is alsobeing used 
by other companies actively exploring/producing in the 
Toodoggone River gold camp. 

OUTPUTS 

Project name SEREM/LAWYERS 

MDA expenditures $116,762 (1986 - 1987) 

Total project cost Appmximately $230,000 

Principal researchefls) THOMPSON & ASSOCI- 
ATES LIMITED AND NORE- 

Supmising agency 

Other participating 
agencies 

Project location 

COL ENVIRONMENTAL 
CONSULTANTS LIMITED 

B.C. ENGINEERING AND 
INSPECTION BRANCH 

SEREM INCORPORATED 
(NOW CHENI GOLD MINES 
INCORPORATED) 
NORTH CENTRAL B.C. 

Thompson k Associates Limited (1985): Report on Exten- 
sion of Omineca Mine Access Road. 

NorecolEnvitonmentalComdtantsLimited(l WiLllife 
Studies in Vicinity of the O m i m  Mine Access Rmd 
Extcnsia, Winter 85-86. 

Project name 

MDA expenditures 
Principal n?searcher(s) 

MASCOT GOLD 
MINES 

$1l,500 (1986) 

FENCO LAVALIN CORPO- 
RATION AND KER, 
PRIESTMAN & ASSOCI- 
ATES LIMITED 

Supervising agency B.C. ENGINEERING AND 
OBJECTIVES To assist with the development of the 
Lawyers gold-silver mine in theToodoggoneRiver area of 

INSPECTION BRANCH 

north central British Columbia by undertaking an engi- Other participating 
neerineandenvironmental studvtodeterminetheovtimal agencfrs LIMITED 
design"of mad access to the ~a&ers property. A Project location SOUTH CENT~AL B.C. 

OBJECTIVES To assist with the development of the 
Nickel Plate gold mine project in south central British 
Columbiaby contributing towardsthedesignof theneces- 
sary upgrading for the mad west of Apex Village Ski Hill 
Resort to the mine property. 

ACHIEVEMENTS A report was pmduced that looked at 
alignmentimprovementsand costs toupgrade theexisting 
mine access road to a 10 metre wide surface and a 50 
kilometre perhour maximumdesignspeed. A madsurvey 
along theexistingroad and several reconnaissance surveys 
of possible relocation routes were conducted. The report 
recommended improvements that included among other 
things, an increase in the radius of two sharp switchback 
curves and a widening of two gully curves. Cost estimates 

Development of mine access mads has h e w  to curtail for the pmposed and alternative alignments were pre- 
the high costs of alternate transportation. sented. 



86 Fimncinl Assistanu for Mine Dmeloplnent 

IMPACT This design study ultimately led to the upgrad- 
ing of 12 kilometres of mining road access from Apex 
Village Ski Hill Resort to Ma& Gold Mines Limited mine 
property (now operated by Corona Corporation). 

OUTPUTS 

Fenco Lavalin Corporation and Ker, Priestman dr Assofi- 
ates (1986): Report on theMine Design of the Nickel Plafe 
Access Rcwd. 

Project name ISKUT ROAD STUDY 

MDA expenditures $50,375 (1989-1990) 

Total project cost Approximately $75,000 

Principal researchetis) THURBER CONSULTANTS 
LIMITED 

Supervising agency B.C. ENGINEERING AND 
MI@- 

.., NCHES 
OMINCO LIMITED, 

: agencies SKYLINE GOLD CORPORA- 
TION, SULPHURETS GOLD 
CORPORATION, ECHO BAY 
MINES LIMITED, CON- 

a ' . . ' SOLIDATED SILVER 

i: ... . STANDARD MINES LIM- k ,. ,. 
.' '-ITED, NEWHAWK GOLD .- 

"MINES LIMITED, PRIME 
' RESOURCES CORPORA- 

TION, CALPINE RE- 
SOURCES INCORPO- 

, . RATED, PEZGOLD RE- 
@ 2 , .\;. &. . i SOURCE CORPORATION, 
L 
I 1, ,.. ? . . . I .  . . .- ,. . ADRIAN RESOURCES 
i B ~. :. .,. ; ~ , . LIMITED, TICKER TAPE 
i( RESOURCES LIMITED, 
$; 

> .  ~ ~.:. , CHERYL RESOURCES 

. .  ~ 

INCORPORATED, MA- 
- GENTA DEVELOPMENT 

CORPORATION, LINK 
: :,<.?P.5e... ,. . . g RESOURCES INCORPO- 

RATED, CREST RE- 
:: : - : SOURCES LIMITED, .. 
*. 
%. ,a,... CORPTECH INDUSTRIES i': .. . ~~. . .  . 

. ..: i:.. " i . , ~: :, INCORPORATED, EQUITY 

# $~ . s ,  -, "~ . :, .. , ~.~ , SILVER MINES LIMITED, 
c "HOMESTAKE MINERAL -~ ~ - 

@, .i. ' . , & . '~.,. .. .,%~ . DEVELOPMENT COMPANY 
j\ 
s. AND MINGOLD RE- 
;t 
:. 

- - . SOURCES INCORPORATED 
p - NORTHWEST B.C. 

Bronson Creek/ Johnny Mountain area. This project in- 
tended to coordinate input by government agencies, po- 
tential industrial users of the road and qualified consult- 
ants. 

ACHIEVEMENTS A report was produced that presented 
an assessment of six road corridors that could be devel- 
oped. The study focussed on engineering factors, includ- 
ing feasibility, road alignment and costs, but also ad- 
dressed environmental considerations in an overview 
manner. A w i e w  of previous engineering and geological 
reports was presented, supplemented by adetailed terrain 
analysis of the corridors by aerial photo interpretation. 
Road alignments were established on 1:10 000 scale topo- 
graphic mapsproduced for the study and field checked for 
engineering aspects by helicopter reconnaissance. Con- 
struction and maintenance costs for the mad were also 
estimated. Of the six potential corridors studied, the lskut 
Valley mute was determined to be preferable for eco- 
nomic, environmental, and regionaldevelopment reasons. 
The study indicated that m i n k ,  timber, &d recreational 
values would be better utilized if a road was built into the 
area. 

IMPACT The Iskut River Valley is resource rich but lacks 
road access. The economic benefits of a mad would in- 
clude more efficient mineral exploration, extraction and 
mine development, expanded forestry operations, poten- 
tial new tourism opportunities and expanded markets for 
businesses in Stewart, Terrace and Smithers. Mining and 
timber companies have been lobbying the provincial gov- 
ernment for permission to build a a road and for financial 
assistance with the capital cost of construction. This study 
provided considerableinformationand led toa subsequent 
investigation todeterminetherelativeeconomicadvantages 
of a mad. 

OUTPUTS 

< .  " J ,  

Mines and Petroleum Resources. . , .. 

2 I:<) 

k, OBJECTIVES To@ide and stimulate resource devel- 
&' opment in the lskut River Valley of northwestern British 
E, z> .. Columbia by identifying an approvable multi-purpose .., 
.% 

$: 
access mad corridor to the developing gold mines in the 

,. . ~ , ~ ,  . . ~ ~ .. , ,.*=, ,. . $ . . .? ..'I 

;C 
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' Project name ISKUT ROAD ECO- 
NOMIC ASSESSMENT 

MDA expenditurns $44,250 (1990) 

Principal rnsearchefls) CLAYTON RESOURCES 
LIMITED, ROBINSON 
CONSULTING k ASSOCI- 
ATES LIMITED AND 
WESTERN ECONOMIC 
CONSULTING LIMITED 

Supmising agency B.C. MINERAL POLICY 
BRANCH 

alternatives was conducted, with a central focus on nine 
mining properties as potential benefiaaries. The two main 
accessoptionscowidered werethroughthelskut Valleyto 
connect with the existing Highway #37 in British Colum- 
bia, and h m  the Iskut Valley through the Alaska Panhan- 
dle to tidewater at the head of the Bradfield Canal in 
Alaska. The report concludes that the Iskut Valley mad is 
an economicallyviableproject and would generate positive 
net benefits over a fairly bmad range of assumptions. The 
Bradfield mute, on the other hand, was determined not to 
be economically viable. With construction of the Iskut 
Valley Road, benefits were found to accrue not only to the 
mining industry, but also to the forest industry and B.C. 
Hvdm. --, 

Project location NORTHWEST B.C. 
IMPACT The positive economic benefits and regional 
economic impacts that were identified with the mad have 

OBJECTIVES Toencowageeconomicdwdopment by made its construction.a priority of the goMment, 
determining the relative economic advantages of key 
transportat&noptions to theresource-rich 1 s k G ~ i v e r ~ i -  OUTPUTS 
ley, A d  examining the distribution of these advantages, Clayton Limited, Robinson Consulting 6r Asso- 
whether they be for the benefit of the mining companies, ciates Limited & Western Economic Consulting Lim- 
the State of Alaska or the Province of British Columbia. ited (1989): A Benefit Cost Analysis of Transportation 
ACHIEVEMENTS A benefit-cost analysis of road access Alternntiues for the lskut Valley. 
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Project name 

MDA expenditures 
Total project cost 
Principal msearcher(s) 

* 5 

Supmising agency 

Other participating 
agmcies 
Project location 

WINDY CRAGGY 
ROAD STUDY 

. .~ - . .. .. 

,~ . ." ~ .. . ~ 

$SO,OOO (1990) ~ .... .. . , 

Approximately $98,000 ..~.., 

DELCAN CORPORATION, .... 
NORECOL ENVIRONMEN- 1 

TAL CONSULTANTS 4 

LIMITED AND THURBER 
CONSULTANTS LIMITED 
B.C. ENGINEERING AND 
INSPECTION BRANCH 
GEDDES RESOURCES . . 

LIMITED 
NORTHWEST B.C. 

.. 
OBJECTIVES To furtherthedevelopmentofthe Windy ~. 

Craggycopper,gold, silver,cobalt deposit in northwestern 
. ~. 

British Columbia by conducting a road access planning 
.-. 

~a 

I . . .T.-,.;*-.*-- - 
study of the proposed route to the mine site through the 
Tatshenshini River basin. The study intended to focus 
primarily on bridge location and design, visual impacts of 
the bridge and road within the Tatshenshini valley and 
potential wilderness impacts. 

ACHIEVEMENTS A report was produced that presented 
design criteria for the proposed access road and a prelimi- 
nary layout of the horizontal and vertical alignment on 
1 5  000 and 1:lO 000 topographical mapping. Preliminary 
bridge crossings and culvert locations was identified. An 
assessment ofenvimnmental,wildernessand ~eotechnical 
concerns wereprescnted. A preliminary dcxhptionof the . . . ? .  . . *  :; . 

.. 0 , '  mutealignment and provisions fora preliminary construc- 
tion schedule were also included. 

IMPACT This project was designed to help the company , - . . 

find aroute that would minimizethevisualand wilderness 
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The purpose of this program was to pmnde funds for L :., . . i  
,. ,. . .. 

management,supervision,publicinfomationand support Pmject name PUBLL , ~ .  . . 
. services. Total expenditures of approximately $526,000 INFORMATION AND 

dDA PROMOTION were spent to acquire the services of a contracted MDA 
administrator/manager, provide for office and travel ex- 
penditures, conduct an annual independent financial au- MDA expendihres ~3,229 (1986-1990) 
dit. fund an inde~endent evaluation promm, and under- $40,000 (Budgeted, 1991) - - 
take an information program to apprise both the public P,+ncipal researche r(s) G. MCKILL& 
and the minerals industry of the status and resultsof MDA 
activities. ,%..,>: Supmising agency MDA COMMUNICATIONS 

. . . . . ,. 
>: s SUBCOMMITTEE 

Project location VICTORIA 

OBJECTlVES Tocalry out publicinformationactivities 
to make the public and the mineral indushy aware of the 
programs and results of the Canada/British Columbia 
Mineral Development Agreement and to describe future 
plans. The emphasis for the general public was to increase 
public understanding of the province's mineral resources 
and government's role in promoting and managing these 
resources. Activities directed towards the mineral indus- 
try were primarily intended to facilitate the dissemination 
of geological, technical and marketing information gener- 
ated by MDA activities. 

MDA geological survey data was shared wfih the public 
through numerous talks and poster displays. 
,<: 5 : :  . .  ;.;:;> ..c;. .. ?< . . . . ;i.. .? 5 ;  ; ;.. .:, 
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ACHIEVEMENTS Avarietyofpromotionalaaivitieswere 
employed. These included: newsletters, brochures, dis- 
plays, annual reports and the project summary report. A 
series of newspaper articles were produced and distrib- 
uted to qianal newspapers for publication. The aaicles 
documented MDA funded activities of regional signifi- 
cance, in particular, those research projects designed to 
minimize the impact of mining on the environment. 

IMPACT Interest in the project displays was very high. 
Each issue of the newsletter was followed by a wave of 
enquiries regarding MDA programs and specific projects 
and by an inaeasein sales of MDA outputs. Theactivities 
undertaken to promote the MDA successfully heightened 
industry and public awareness of the program. 

OUTPUTS 

McKiliop, G.R., Smyth, W.R. and MCRae, B. (1985): The 
Canada/British Columbia Mineral Development 
Agreement, British Columbin Ministry of Energy, Mines 
and Petroleum Resourm, Geological Fieldwork, 1985, 
Paper 1986-1, pages 9-10. 

CunadnIBritish Columbia Mineml Dmlopment Agreement 
AnnualReport, 1985,1986,1987,1988,1989,1990. 

CanuduIBritish Columbia Mineral Development Agreement 
Report, September 1986, January 1988, July 1988, Au- 
gust 1989, April 1990. 

BCMDA Update, May 1986, July 1987. 

Canada/ British Columbia Mineral Development Project Sum- 
mary Report, 1990. 

A series of newspaper articles were produced and distrib- 
uted to regional newspapers throughout the province for 
publication. 

Brochures 
MinistryofEnergy,Minesand PetroleumResources(1989): 

Mining in British Columbin: The Federal-Provincial Pro- 
gram. 

Cunudu/British Columbia Mineral Development Agreement: 
An Ewnomic und Regional Development Agreement Pro- 

, . . : . g m m .  

Talks 
McKillop,G.R. (1989): "Canada/BritishColumbia MDA." 

A presentation made at the Annual Cordilleran 
Roundup in Vancouver, British Columbia. 

McKillop,G.R.(1989): "Canada/BritishColumbiaMDA". 
A presentation made at the Preview Seminar for the 
1989 Regional Geochemical Survey Release in 
Campbell River, British Columbia. 

Presentations were made at the following: 
- British Columbia Chamber of Commerce Mining Com- 

mittee, Vancouver, British Columbii, 1986. 

- British Columbia Acid Mine Drainage Task Force, Van- 
couver, British Columbii 1987. 

- Thompson Okanagan Development RegionMiningTask 
Force, Kelowna, British Columbia, 1989. 

- Kwtenay DevelopmentRegionNa~Resour~sk 
Force, Cranbmk, British Columbia, 1989. 

- NortheastDevelopmentRegionNaturalRgou~esTask 
Force, Dawson Creek, 1989. 

Dlsplay. 
Annual displays were set up at the following: 
- Prospectors and Developers Convention in Toronto, 

Ontario, 1986,1987,1988,1989,1990. 
- Annual Cordilleran Roundup-in Vancouver, British 

Columbia, 1986,1987,1988,1989,1990. 

One-tlme displays 
- Vancouver Courthouse Complex, Vancouver, British 

Columbia, 1988. 

- MineReclamationSymposium, Vernon, BritishColum- 
bia, 1988. 

- Union of B.C. Municipalities in Penticton, British Co- 
lumbia, 1989. 

- AMDShortCowse,Vancouver,BritishColumbia,1989. 
- Mining Week, Mining Association of British Columbia, 

Vancouver, British Columbia, 1990. 

Project name EVALUATION 

MDA expenditures $56,533 (1988-1990) 
$15,000 (1991) 

Principal researcher($ DON FERRANCE AND 
ASSOCIATES 

Supervising agency MDA EVALUATION SUB- 
COMMIrnE 

Project location VANCOUVER 

OBJECTIVES To carry out an independent evaluation 
and assessment of the effectiveness and impacts of the 
programs funded under the Canada/British Columbia 
Mineral Development Agmment. 

ACHIEVEMENTS A consultant washired to undertake a 
review of the various draft evaluation frameworks pre- 
pared by the Management Committee and others, recom- 
mend a workable approach and then use this method to 
undertake the evaluation. A preliminary evaluation was 
carriedout in1989-90and afinalwaluationin1990-91. The 
peliminaryevaluation involved 120 personalortelephone 
interviews with people directly involved with MDA pro- 
gramsand 226 mailed questionnaires with representatives 
of the exploration and mining industry and government. 
Some of the conclusions of the preliminary evaluation 
were: MDA funded geological survey projxts have had a 
substantial impact; economic data development projects 
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have assisted the public seaor in developing policies and 
making decisions;market studies haveassisted industry in 
identifying opportunities and preparing development 
strategies for industrial minerals; through MDA funding. 
significant progress has been made with respect to under- 
standing and developing possible solutions to the acid 
mine drainage issue; the primary impact of the environ- s-) . ..". 
ment-related projects has been on the regulatory environ- . . 

ment; and the FAMD projects have served to increase 
government involvement in the planning of several con- 
troversial road developments into previously inaccessible 
wilderness areas. Recommendations to be considered in 
theplanningof a subsequent MDA included the following: ..* -. *.&,, 
increased funding; a reallocation of program funding; !$;3:c 
greater industry input into design of programs and selec- 

:@;:!, tionof projxts. Theoveralllackof awareness by thepublic g;sta7 
of the MDA program was cited and the rationale for a @$&+: 
strong information program explained. gdT?: 

".* - i**.,. " .. 
IMPACT The evaluation highlighted the impacts of the k?'p&.~ 

k'?#,$?.?& 
MDA and outlined the levels of awareness and areas of :-;?;:XG. 

concern of many of the diverse sectors of the province's &&a: 
mining industj. 

OUTPUTS 
.**.;a 7 

Don Ferrance & Associates Limited (in preparation): 2&:+5y 
k -  ,.' 

Canada - British Columbia Subsidiary Agreement on :.;, ~,.: 
Mineral Development: Final Evaluation. Main Re- . , 

. .~ 
port and Appendices. ,~ ~ . . + .. * . ~ ~  ., 

? >.::.; 

Don Ferrance & Asmiates Limited (1990): Canada - British 
ColumbiaSubsidLny Agreement onMineralDewIopment: 
Detailed Intm'm Emluation. Main Report and Appen- 
dix to Main Report. 



APPENDIX A 

MDA Financial Summary 



^," ,,:: ,i';:.?.. .,.;r.\.. . .  ,' ..... u.: * , \ . ,  . . . .  ".X ,.-- ...-- .__" . . . . . . . .  ......... . .  ..... 

k.,. .N . . . ~ , q*s*Lp: !A$;,..@< mr:" .:,?::;..<: 
---.--. . - ... -- - .........-... .~..," ....<*.--.-- . ................... ....-.*..........,. .. w ....... MDA FINANCIAL S m y  e 

Projed Name 1985186 1986187 1987188 1988189 1989190 Budget - 1990/91 Total 

PROGRAM 1 -PROMOTION OF B.C. MINERAL POTENTIAL ' -, - k' - k. 
.t .',;:'+ ,::? 

GEOLOGlCAL SURVEYS I?; . , ;.;,+, .z<ssk.:..'y -. 
.At>. k, 

*x3>;; *f&;*3 
Geochemisby 

Regional Geochemical Surveys $127539 $160,360 $ 197,382 $ 198,352 $128,ooo $ 995,539 $ 183,906 

Analysis of Archived RGS ., < ,  . 49,998 :. ,. ,: $ 49,998 
75,477 Geochemical lnteqmtation 27,026 .~ . $ 102,503 

150 om Mapping 

Gataga '. 49,318 
Sicker 455,410 
Taseko-Bridge River 683,615 
Whitesail 518,244 v4k7? 

Midway-Cassiar p, 589,9921,. .:-i! 6 
Bullmoose 56,709. .: .r-.;~: 
Technical Editor and .': . i!;4'.:1 

Publications Input ,. . 51,557 935 85,982 ";?.+i 30,000 $ 190,818i :s::;5 '.. 

Support Services and 
Provincial Ovkrhead 49,486 46,622 41,805 26,097 10,000 $ 174,010 

$29m $ 828,533 $ 681,037 $ 647,761 $ 400,979 $130,OCU $ ~ 1 8 , 1 1 6  

1 I / , . . . .  
.. ... .... - ........ - 

$;.y ',>?,* ... ., : ,,; : p .* 
. . 8. ., 

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



MDA FINANCIAL SUMMARY - Continued 

Pmject Name 1985/86 1986187 1987/88 1988/89 1989190 Budget - 1990191 Total 

.., " MetallogenicMapping 
. . . .  , . ? .r j 

, coal . . rNx:"'.. ; ' ."; .. :, ;Tx?s . . . . . . . . . . . . . . . . . . .  ............. ."-. -. 
. I  Flathead Ridge 5 1,381 - ", 5 1,381 ...........-- 

,+ ,,;; f' : 
4P00 

. ,  . 
,.. Coal Petrology :, . i . 5 4 , m  ti,& ,* ..,t..:;pj 

Elk Valley 10,075 5 9,439 5 19,514' 
Gething Formation 9,974 5 11,230 5 21204 
Carbon Creek 3,045 5 3,045 

Gold 

Hedley Gold:,:. . 89,398 
Gold Skarns . 
Northwest B.C. Gold Studies . . .  13,485 
Northwest B.C Studies 12,207 
Southern B.C. Gold Studies 29,797 
Quesnel Gold 94,377 
Vancouver Island, 

Island Metallogeny 9,392 4,078 
Mount Washington M i n d s  
Flathead Syenite Intrusions 

Other 
Alice Ann E 
Barrim 32.663 
Chilko Lake 46,188 56,817 
Wapiti Lake " " .> 6,230 
Mafic dr Ultramaiic Rocks 
Babine Range .; 27,655 
Zircon Separation, Microfossil . .......... 

Separation, Gochemical 
,,!1. : 

Researrh, Lkht Stable Isotopes 12,705 
. . . . . . . . . . . . .  

Support Servi& and 
-. - 

Provincial Overhead 5,497 49,533 100,000 89,WO 

UBC Mineral bearch Support 46,900 60,m ~ , m  60,W8 5 216,908 

5201,658 5 383,687 5 311,990 5 300,456 5 306,469 5 40,000 5 1,5443'3 



. . . .  
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MDA FINANCIAL SUMMARY - Continued .*:- ,.*-,s ., , .. bpe: , ) -~: .*  

. . .  .i- .- +.,.. .... -.-, . . . . . . . . . .  &"a"L,~.- . . . . . . . . . . .  - , ~  .... - 
Project Name 1985186 1986187 1987188 1988189 1989190 Budget - 199W1 Total 

Industrial Minerals 
. .  Dimension Stone $ 18376 $ 7,018 25.594.. ..: 

Carbonatites and Kimberlites 8,691 33,913 $ 30,427 73,031,. . 
Olivine 8 , m  lW 9,599 
Tertiary b i n s  44,360 61,045 $ 86,881 $ 26,202 218,488 
Phosphate 1,606 152,379 
Aley Carbonatite 5,100 
Kyanite/Garnet .-- - -  , . . .  . . . . . . . . . . .  17,278 .......... .,-,. . .- . . . . . . . . . . . . . . .  -. $ 17,278 
Peat Inventory $ 12641 
Talc Assessment 
Flourospar Potential 51,310 
Limestone and Dolomite 
Barite 

$ 627,562 

Geophysics 

Aemmagnetic Surveys $ W),W $ 308,579 5 66,421 $ 625,000 

GEOSCIENCE DATA SYSTEMS ..;..~-;,gpf, . . ; ~ ~ ~ ,  u ;3:+ ;.,? :;.*;: 
,:*. .*:,:.. ,,.?, :* .,.'r,'A ,. t:.*i?J. :j.i.v$?,*,,,,; ~. . . . .  . . 

MINFlLE $ 24,633 $ 136,502 $ 148,867 $ 92026 i ,. 6% .$ i. $ 2747 .;. .$ 404,775 ,,,?,. . .  

3,625 
", , 9i$ 3fi25 i', % .  .i'?. 

Computer Fde -Radio 
metric dates !A !*..~'?' :.. \ 

&$:.i?., 

Lithgeochemistry 9 m  3! eI?.&( t$ 9 , 6 0 0 ~ ~  ?Y'. 

$ 28,258 5 146,102 $ 148,867 $ 92026 $ 2,747 $ 418,000 



MDA FINANCIAL SUMMARY - Continued 

Project Name 1985186 1986187 1987188 1988189 1989190 Budget - 199W91 Total 

MARKET, TECHNICAL AND FEASIBILITY STUDIES 
. ,,. ~~ . . ~ . b ,  

i. Mineral Economic Data Deoetopmemt . -+..- . ;.?;& 
Mine Profile System $ 6 , W  $ 14,133 $ 52619 .' $ 72,752 ,,'* 
Comparative Tax Study 2,680 $ 2680 . 
Structud Change to Mime Industty * ' $ 10,000 $ 10,000 
Public Attitude Survey 10,000 . i .* < 

$ 10,000 
Indus+xia1 Minerals Milling 

, . . , ,, <;. 
$ . spoo 

Native Participation in Mining $ 8,125 $ 8,125 
B.C. Redamation Fund Study 19503 $ 19,500 

Mimeral Opporhmities Market Studies 

Mohawk Jade Tile Production $ 25,000 
Industrial Mineral Market Studies 4,039 
Gypsum Market Study l5,LW 
Feldspar Market Study 
Market Study: Modified Talc 
Dimension Stone Market Study 
Barium Carbonate Market Study 
Garnet Market Study 
Strategic Plan, Indushial M i l s  
Industrial Minerals Transportation Study 

Mimeral Opportunities Technology Deoelopment 

Mime Dump Resloping l8,ooO 
Portable Modular Mills 19,935 
Heap Leach F're-Feasibility 3p00 .-. - 
R d  Drains Symposium 10,000 . 
Video Graphics Development 
Mine Research and Development ""- - - 
Fresh Air Base 
Extended Work Hows 
Westar Spiral Test 10,000 



MDA FINANCIAL SUMMARY - Continued 

P m i d  Name 1985186 1986187 1987188 . 1988189 1989/90 Budget - 199W91 Total 

Coal Waste Dump Stability 5 30,000 $ 30,000 
Coal Fines Agglomeration $ 25,000 $ 25,000 "I 
Coal Tailings Agglomeration 26500 $ 26,500 '2.'. 
Quick Coal Washability Test 

, . : . ~  , 
I . .  i( ;' $ 5,798 $ 5,798 : ,  f'3 

Foothills Surface Geophysics :,tz, 3OPM $ 
Westmin AMD and Ern 5 29,600 , 29,990 5 10,000 $ 

Waste Rock Treatment 
Kutcho Creek AMD - Blending 25,000 30,m 10,000 $ 6 5 W  

and Segregation G?, 
Waste Dump Hydrogeochemistry 25poo 5 25poo ,id'" 
Cyanide in Groundwater 16,000 $ 16,000 2%;: 

Fraser River Gravel Study 5,0430 $ 5,000 k 

$37,935 $ 97,039 5 129W 5 73,001 $ 197211 5 20,000 $ 555,049 

Mineral Stfpply Forecasting 
Commodity Research Unit Reports 5 20,000 $ 6, 5 12,000 

R & D Fund 
Electric Shock Hazard Study 
Exploration Safety Seminar 
Mount Washington Instrumentation 

and Data Summary 
AMD Technology Guide 
Underwater Disposal 
Prediction: Open Pits 
Gibraltar AMD Model 
Constructed Wetland Bell Mine 
Optimum Sampling Frequency 
Biological Monitoring of AMD 
Aquatic Invertebrates Monitoring 
AMD Sediment Monitoring 
Diagenesis in Aquatic Tailings 
Ion Speciation Model 
Report Publication 



1989190 Budget - lHWl Total 

PROGRAM 2 -FINANCIAL ASSISTANCE FOR MINE DEVELOPMENT . . ~ .  ~ ~ - 
:.it 
, . 3  :.. 2 

Mt. Klappan - Pre-Engineering $ 12,NM 12,000 

Study 
Mt. Klappan - Detailed Study 167,881 $ 198,073 $ US,lW 
Anthraate Market Study 

595,063 
22,997 $ 22,997 

Serem/Lawyers 111,261 591 % ,  .. ,.,. ..> $ 116,762 
Mascot Gold Mines 1 lm 

,*:: , .. . . 
i --,' .::. 

$ 11,500 
Golden Bear Transportation , :.: ,: . . .  

Option I 6250 $ 6 W  
Golden Bear Access Road 173,735 $ 173,735 
Golden Bear Transportation 

option Il 
,~.*~ - . . . . ., 22,499 

Iskut Road Study $ 49.998 
Iskut Road Economic Assessment 44250 
Windy Craggy Road Study sO,W 

$302,642 $ 226,571 $ 431,593 $ 49,998 $ 94,627 $ 1,105,431 

PROGRAM 3 -MANAGEMENT, PUBLIC INFORMATION AND EVALUATION 

$ 19h92 Management and Audit $ 62,251 $ 63,668 0 66,777 $ 84,327 $ ~~0 
Public Information ," 

t!?, ~ ; : < ~  
and Promotion 12,176 5,218 4,311 5,812 5,712 40BQ $ 73,229 . 

Evaluation 6 B 3  49,700 l5,W $ 71,533 g 
0 
% 

- 
TOTALS 

V1 

$822679 $2,436,764 $-A20 $1,887,752 $1,646,093 $566,747 $ 9,9l8,455 

?:$,;,c;'P. ; 
:,*>. ; ; . * ,~ Z :.;*,>, 1 

9 
,":!." .1:,::: (D (D 

-. .. ..... .." -.-.- . . ' ...- -. " ,.-.,. ." .. . ..- I.^-..-... . . - -  . - 



APPENDIX B 

Reports Available 

Publications of the British Columbia Geological Suwey 
Branch are available from: 

B.C. AND YUKON CHAMBER OF MINES 
840 West Hastings Street 
Vancouver, British Columbia, V6C 1C8 
(604) 681-5328 

CROWN PUBLICATIONS INC. 
546 Yates Street 
Victoria, British Columbia. V8V 1K8 
(644) 386-4636 

The reports listed below are available from: 

ISLAND BLUE PRINT CO. LTD. 
905 Fort Street 
Victoria, British Columbia, V8V 3K3 
(604) 385-9786 

Resource Assessment for Coastal and Western British 
Columbia and the Development of a Portable 
Modular Mill Design. 

A Preliminary Evaluation of Heap Leaching, Energex 
Minerals T d o g g o n e  Project. 

Market Study of B.C.'s Gypsum in the Pacific Rim Area 
of North America. 

Regional Study of Coal Mine Waste Dumps in B.C. 
(color version of the above report). 

A Study of Markets for B.C.'s Nepheline Syenite and 
Feldspathic Minerals. 

The Custom Milling of Industrial Minerals in B.C.: a 
Study of Commercial Feasibility. 

British Columbia Dimension Stone Market Study 

A Study of Mining Shock Hazards. 

The report listed below is available h m :  

BITECH PUBLISHERS LTD. 
903 - 580 Hornby Street 
Vancouver, British Columbia, V6C 386 
(604) 669-4280 

International Symposium on Flow Through Rock Drains 
(1987), by the B.C. Technical and Research Commit- 
tee on Reclamation. 

The report listed below is available from: 

CROWN PUBLICATIONS INC. 
546 Yates Street 
Victoria, British Columbia, V8V 1K8 
(604) 386-4636 

Acid Rock Drainage Technical Guide (1989) Volume I, 
(1990) Volume IL by Steffen Robertson and Kirsten 
(B.C.) Inc., Norecol Environmental Consultants, and 
Gormely Process Engineering. 

For further information contact: 

Mr. Greg McKillop 
Manager 
Program Development and Statistics 
Ministry of Energy, Mines and Petroleum Resources 
Parliament Buildings 
Victoria, British Columbia 
V8V 1x4 
(604) 356-2854 

Transportation Cost Study for Industrial Mineral 
Deposits. 



Mineral Development Agreement 

Canada-British Columbia 1985-1990 



Mining in British Columbia 

Employment (thousands) 

Wood products 56% 

products 
5% 

^ Electricity, 
Oil & Gas 
2% 

Other 15% 

Over 20 000 people are directly employed 
in B.C/s mining industry. 

Another 35 000 are indirectly employed 
in supply, transportation and service 
industries. 

Over $3 billion in revenue annually for 
the B.C. economy. 

Many communities throughout B.C. 
depend on the mining industry. For 
instance, in 1989 revenues of $1.3 billion 
were generated in the Kootenay region. 

Mineral products are 22 per cent of B.C/s 
total exports. 

Roberts Bank, one of the world's leading 
coal ports, ships over 17 million tonnes 
per year. 

. , Industrial minerols 
Structural . 
materials 

Lead, 
Zinc, 
Molybdenum 

Precious 
metals 

Copper 

Coal and copper are B.C/s most important 
minerals. B.C. is the world's leading 
exporter of copper concentrate. 

Recent technological breakthroughs in 
the fields of medicine, aerospace 
engineering, electronics, computers and 
superconductors are now also creating 
opportunities for "high technology" 
metals in B.C. 



The Mineral Development Agreement — MDA 

• Funding of this $10 million program was cost-shared equally between 
the federal and provincial governments through the five-year agree­
ment, Apri l 1,1985 to March 31,1990. 

• M D A co-ordinated federal and provincial efforts to strengthen and 
diversify B.C/s mineral industry. 

• The Canada/British Columbia Mineral Development Agreement 
(MDA) was one of eight subsidiary agreements developed under 
the Canada/British Columbia Economic and Regional Development 
Agreement (ERDA) | | ; 

Five Years of Achievement 
• 25 to 30 per cent of exploration companies surveyed stated that the 

M D A had a significant impact on their exploration decisions. 

• 75 per cent of these companies found that M D A projects improved 
their cost-effectiveness. 

• At least $5.6 million in new exploration investments resulted from 
the MDA. 



Strengthening and Diversifying B.C/s Mining Industry 

I Over 60 geological survey projects added new understanding of the 
province's mineral potential. This led to increased exploration activity 
and better targeting of exploration and development programs. 

Significant mineral occurrences have been discovered and information 
made available to the mining public. The opportunities presented by 
industrial minerals, such as talc, gypsum and feldspar, are now attract­
ing industry's imagination and involvement. 

Marketing studies under the M D A aimed to diversify the industry and 
find local processing and export opportunities for B.C/s jade, gypsum, 
feldspar, talc, dimension stone, barium carbonate and garnet. 

Feasibility studies were targeted at improving health, safety and effi­
ciency, cutting waste, reducing environmental impacts and enhancing 
recovery of coal and metals. The studies were cost-shared with industry, 
who have been quick to adopt the new techniques. 

Economic studies have guided government policy and decision-making. 

Support for university research programs increased knowledge of our 
bountiful mineral resources. 

• Information about the social responsibilities of mining in our province 
such as: mine closure, regional impacts, native participation, equitable 
taxation and financial incentives for sound environmentally-aware 
reclamation have also been promoted. 



A Cleaner and Safer Environment 

The environmental challenges posed by mining received particular attention: 

• Studies of cyanide management, coal mine waste dump stability and 
rock drains produced far-reaching impacts. High-profile joint govern­
ment/industry initiatives to resolve critical acid mine drainage issues 
received global attention and recognition. A team of consultants 
prepared a state-of-the-art manual addressing acid rock drainage. 

• Long-term reclamation strategies to protect environmentally sensitive 
areas were examined. 

Mining is BX/s safest heavy industry. MDA projects help to keep it that way. 
Several projects looked at ways to improve worker safety: 

• Developing a portable safety chamber for underground mine safety. 

• Pioneering study underway on health and safety aspects of extended 
underground shift work. ; 

• Auditing electrical standards for open pit mines. This study is leading 
to new, higher safety standards.: • 

• MDA/industry joint initiative for sponsoring safety training for mineral 
exploration. 



Financial Assistance for Mine Development 

Infrastructure for six potential mines helped bring some of B.C/s more 
remote ore bodies into production. These studies integrated proven 
environmental protection measures into the technical design and location 
of mine access roads. As a result, regional development opportunities 
have been enhanced and new jobs have been created: 

• Nickel Plate gold/silver mine — created 173 new jobs. 

• Lawyers gold/silver mine — produced $30 million of gold and silver 
in 1990. 

• Golden Bear gold /silver mine — resolved environmental problems, 
preserved fish and wildlife, and generated much needed employment 
for local residents. 

• Iskut River road — currently under review to access the Johnny 
Mountain, Snip and Eskay Creek precious metal properties. 

• Windy Craggy copper/cobalt/gold/silver project — a comprehensive 
road study was undertaken and the new mine proposal is under 
assessment through the Mine Development Review Process. 

• Mount Klappan coal project — road studies were completed for this 
property. 



MDA Projects in British Columbia 



The Mineral Development Agreement 

For further information contact: 

Greg McKillop, Manager 
Mineral Development Agreement 
Ministry of Energy, Mines and Petroleum Resources 
525 Superior Street 
Victoria, B.C. V8V 1X4 
Telephone (604) 365-2854 

Mike McMullen 
Regional and Intergovernmental Affairs 
Mineral Policy Sector 
Energy, Mines and Resources Canada 
460 O'Connor Street 
Ottawa, Ontario K1S 5H3 
Telephone (613) 995-6760 

Sharing the Results 
MDA studies and publications arc publicly available at Crown Publications, 

gi.C. & Yukon Chamber of Mines, and various libraries. There has also been 
"active participation in a number of workshops and conferences throughout the 
province with a staffed MDA information booth. 

Canada BCi 

QP #87636 
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