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FOREWORD

This report summarizos the results of projocts carried out under the Canada-British Columbia Mineral Development
Agreement (MDA), 1985-1990. This agreemaent was one of several subsidiary agreements developed under the Canada-
Britich Columbla Ecomomic and Regional Development Agreemant (ERDAY,

The purpose of the MDA was to coordinate the efforts of Canada and British Columbia to strengthen and diversify the
province’s minerals industry, Fanding of 510 million was provided for the agreement, cost shared equally by the foderal
and Flm-"ipn;il.'l Eovernments. The term of the agmismient extended from A]:rn'[ 1, 1965 o March 31, 1540,

Theactivities sponsored under the MDA were grouped intothres programs: 1. Promotion of British Columbia Minesal
Poteniial; 2, Financial Assictance for Mine Development; and 3. Management, Public Information and Evaluation. About
B percent of the botal bud get was allocated bo activities funded under Program 1, 18 percent for Program 2 activities and

twn percent for Program 3 projects,

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

There are 130 project summaries presented in this report. Each projedt is described according to the Fscal yearis) in
which it was funded, the amount of MDA funding recelved, the principal researchen(s), the supervising agency and the
arca in the province whete the reseatch was bscated, Thi objectives, and achievements of each project ane summarizid,
as well as an estimate of the impacts gencrated. A Hsting of all of the project’s outpuls, in terms of papers, reports and
presentations, is glven at the end of each projoct summary, IF the project was cost shared with indwstry, the indusiry
participants are listed and the total project cost is estimated. Expenditures for the 199) - 1991 (iscal vear are nod actal
eupenditure amounts and are only bud geted figures at this time.

The me=ulits summarized in this report indicate that MDA activities hove had a lia'r\iﬁ:.ml: impact on the mining and
exploration industry, The acquired geoscientific data has already led to increased exploration activivy and more
appropriate targeting of exploration and development programs. A number of potentially significant mineral occur-
rences have been discovened and documented. Aswell, theopportunities presented by industrial minerals are now more
widely undemtood and several new prospects are under consideration by industry.

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

Infrastructune assessments carricd out under the Financial Assistance for Mine Devolopmont program have holped
to bring some of the province’s more remote org bodics inte production. Three of the access roads studied have boen
constructed < io the Colden Bear, Micke] Mateand Lawyers mines. Two others, the Windy Cragy and Iskot River roads,
ane currenily under rovic,

Although it is too carly tomeasure all of theimpacts generated by the MDA, itis cloar from this repart that considerable
has already been made towards strengthening and diversifying the provinees minerals industry, The eficcts
will b fiekl Far into the futuna,
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PROGRAM I

1. Promotion of B.C. Mineral Potential

The purpose of this program was to provide the prov-
ince’s exploration and mining industry with timely geo-
logical, market and technology information to enable more
appropriate targeting of exploration and development
activities keading to the operation of now mines. During
the term of the Agreement, expenditures on this Program
todalled 58,286,547,

1 consisted of threo components: Geological
Surveys, Geosclence Data Systems, and Market, Technical
and Feaszibility Studies, Ex itures on each component
wore 56,662,578, 418,000 and 1,315,565, respoctively,

Program
i
§8.286 547
| ]
Eeolngical Gposcienta Market,
Sureys Data Techmical and
Syslams Feasahibty Sudias
6662970 418,000 51,206 564
— Gaochamistry | Economic
Data
L | Mineral
Scale Mapping Opportunilias
| Melallopenic Supply
Mapping [ Forecasting
| Industsial | Reszanch
Minaerals & Dervelopment
— Geaophysics
GEOLOGICAL SURVEYS

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

In the early years of the MDA, most of the major
geological survey projects were carried out under contract
by spedalists in the private sector. In later years, the
Ceological Survey Branch of the British Columbia Ministry
of Energy, Mines and Petroleum HResources (MEMPR)
exparded and thereafter Ministry geologists performed
muchafthe work, The aeromagnetic surveys delivered by
the Cenlogical Survey of Canada were the only MDA
activity carried out and supervised by the federal govorn-
mient.

Most of the geological survey data that was produced
under the MDA was made available 1o the public in a
timely manner through Crpen File maps, reports in the
Geological Survey Branch annual publications, groscience
journals and in public workshops and presentations,

GEOCHEMISTRY

Druring theterm ofthe MDA, three types of goochemisiry
projects were carried out. MDA expenditures on
geochemistry projects amounted 1o approximately
51,148,000, Most of the funding was directed rowards
completion of six regional geochemical surveys conducted
by the MEMPE.

MDA funding alinwed the Ministry to build up a team
of geochemists in the province with expertiss 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 anomalics. As well, pioneering research con-
ducted under the MDA on moss mat sampling, has dem-
onstrated the effectiveness of this sampling medium for
defining both base and precious metal exploration targets,

1:50 D00 SCALE MAPPING

Ceologic maps are the primary data source for nearly all
pure and applied earth science research, These maps are
used by scientists, planners, exploration geologists and
engineers In the search for energy and mineral resources,
in studies of geologic hazards, land use issues, and waste

dizposal,



2 « Promotion of B.C. Mineral Potential

Prior to the start of the MDA, small scale (large area,
limited detall) geologic maps wereavailable for essentlally
all of British Columbia. Less than 10% of the provinoe,
however, was mapped at the larger scales (1:30 000 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 concapis and techniques,

Recognizing the importance and need for large scale
up-to-date mapping, the MDA initiated a m of
1:50 0N} seale geologic mapping in selected areas of the
province. Through this program, regional 1:50 000 scale
gedogic mapping was demonstrated to be net only viable,
but probably the optimum scale o poriray geology and
mineral potential in British Columbia’s mountainguas ber-
rain. As well, the early success of MDA projects provided
the impetus for the establishment of a 1250 000 scale map-
ping program inftated by the Ministry in 1987,

The MDA provided funding for skx 1:50 000 scale peo-
logical mapping projects. Total MDA expenditures in this
sub-component amounted to abowt 82718000, Four of
these projects were multi-year Investigations conducted
north of Bridge River in southwestern British Columbia, in
the Smithers-Whitesail Lake area in the west central part of
the province, on Vancouver lsland and in the Midway-
Cassiar anen,

The al geoscience data base has been expanded
a5 a result of the 1:50 D00 scale geologic mapping program.
A better understanding and definition of the potential
distribution of mineral deposita in the province has besn
achieved. MDA projects have helped to focus industry
attention on areas with greater mineral potential and in-
crease the effectiveness of exploration activities, thereby
reducing industry costs. Several mineral discoveries made
during the MDA are currently under investigation by
imcustry.

METALLOGENIC MAPPING

Crer twenty deposit scale mapping projects through-
out the province received MDA funding, As well, support
wWas givien o another ninetoen projects conducted at the
University of British Columbia. Total MDA Itures
in this sub-component were about §1,544,000.

MDA funding expanded the Ministry's established
pragram of mineral deposit studies. The results of many of
the smaller MDA projects were In into subse-

corporated
quent work done by the Geologlcal Survey Branch. In
some cases, tha initial MDA funded work led the way for

Fuskiire projecs.

The fivecoal projectscarried out underthe metallogenic
mapping companent have Increased awareness of the
potential metallurgical, thermal and coalbed methane re-
sources in southeastern and northeastern British Colum-

bia. Futureindustry explorstion and development activities
will be guided by the new information.

The nine MDA projects that were fecused op geldd have
provided a better understanding of provincial geld re-
sourced. The potential of gold bearing skarms was rocog-
nized and several companies are currently excploring gold
skarns in south central and northwestern British Columbia
and on Vancouver Island, Anextensive study of the Cruesnel
mineral belt has led to 3 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 prechous metal potential
elsewhere in the provinoe.

Seven other MDA metallogenic mapping studies re-
sulted inan improved understanding of the different types
of mineral |:|=]:|u-|'|.|:| hasted in the Fruuinn:"l. diverse Era-
logic environment. The largest project was a four year
Investigation of Alaskan mafic and ultramafic rocks o
evaluate their potential as sources of platinum group cle-
ments. Specific targets were defined which are currently
undergoing further evaluation by industry. Another ma-
jor project invalved the mineral evaluation of a proposed
park in the Chilke Lake area. This project identified zones
of high mineral potential, some of which have boen staked
by industry, and provided valuable information for usa in
a prowincial park assessmaent,

Mineteen studies were undertaken by faculty and staff
at the University of British Columbia. These projects led o
a better understanding of the geology and mineral poten-
tial of the provinco and comiplemented ressarch by govern-
maent and industry. In addition, this work contributed o
the education of the next generation of gecscientists.

INDUSTRIAL MINERALS

MDA expend itures on bwel ve ind ustrial minem] projects
amounted (o about 5627,000. These projects compiled an
inventory of provincial Industrial minerals with develop-
mant tal. The first provincial scale maps of indus-
trial minerals known occurrences were produced.  Pro-
vincial resources of dimensbon stone, limestone and doko-
mite, peat, olivine, nepheline syenite, feldspar, carbonatites,

garnet, silica, tale, zeolites, flunrspar, magnesite and phos-
phate were documented,

The MDA projocts have increased awareness of provin-
cial industrial minerals, which should contribute towards
& more diversified mining imdustry 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 asa
result of project findings. Further, plans are currently
underway by private companies to develop provincial
gamet and talc resources.

GEOPHYSICS

Regional surveys weneconducted in three
areas of British Columbia by the Geological Survey of
Canada. Total expenditures in this sub-component
amounted to $635,000, The data collected will aid In

geclogical mapping and interpretations.
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1.1 Geological Surveys

1.1.1 Geochemistry

Geochemical Surveys - the collection, preparation, and
analysis for a suite of elements of geclogical materials such
as rock, sodl, stream and loke sediments, water, ard negets-
tion lo identify eriations in element distribution that
muty e inderpreted as ndicaling wreas of enhanced wrin-
eril pafertial,

Project name GEQCHEMICAL
INTERFRETATION

MDA expenditures $102,503 {1956-1987)

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

Supervising agency  B.C. GEOLOGICAL SURVEY
BRANCH

Project location PROVINCE-WIDE

OBJECTIVES To enhance the mineral industry's
knowledge and use of exploration geochemistry in British
Columbia and thereby improve the probability of discov-
ering new ofe deposits. This project intended to conduc

researchinto geochemical sampling, analysis and interpre-
tatlon methods.

ACHIEVEMENTS As a result of this project, the British
Columbia Geological Survey Branch (GSB) was one of tho
first in Canada to reloase regional geochemical survoy
(RGS) data In a digital format on 5 1/4" floppy diskettes.
The data are accesaible by personal computer and can be
manipulated by various commercial statistical and plot-
ting programs. Sales of these digital packages indicate
there is a growing wee by both individuals and major
exploration firms of this type of data and technobogy.

Piomeering rescarch on moss-mat sediment as an alter-
native stream sampling medium and it's incorporation
into the Regional Geochemical Surveys was initiated by
this FT‘I:IiDL‘I: and has since stimulated the m:l:l‘lnmlnn cim=
munity to follow suit, The GSB has become a source of
expert information on the sampling, handling and inter-
pretation of moss-mat surveys,

IMPACT Digital RGS data packages have increased user
flexibility, which has resulted ina more sophisticated level
of geological interpretation, To date over 1000 digital data
packages have been sold.

Srvoral new mineral :ImwinEl can be |:|i'r=:|:1:,l' accred-
ited to the use of moss-mat sediment in stream surveys as
reported by individuals and private firms, Old mining
camps are being reuvenatod asexploration firms re-assess
their mineral potential using moss-mat sediment surveys.
The following are but & few of the companies that have

CGeological Surveys = Geochemistry = 3

recently incorporated moss-mat sampling into their explo-
ration programs: Batthe Mountain (Canada) Incorporated,
BP Canada Incorporated, Cominoe Limited, Placer Dome
Incorporated, and Teck Corporation.
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Matysel, P.E(198%): “Chualliy Control of External Labara-
tory Contractors at the British Columbia Geological
Branch”; Canadian Institution of Chemistry,

Victoria, British Columbia, June &, 1989,

Gravel, |.L.{1989): “Exploration Geochemistry for the
Prospector”; Kootenay Exploration Meeting - Pros-
pector's Waorkshop, Eastorn Chamber of Mines, MNel-
son, British Columbia, April 12-14, 1969,

Gravel, [.LL{1989): "Sicker Yolcanics inthe RGS: Workshop
on Sicker Voleanics”, Ministry of Energy, Mines and
Petroleum Resources, Manalma, British Columbia,
October 15-16, 1989,
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Cravel, L0190 “Advances in Moss Mat Bescarch”™;
Vancowver Geochemical Group, Yancouver, British
Columbiz, March 24, 194940,

Craved, | L.01990k “bMoss Ma MNature's Little Sluijce Box®;
Canadian Institution of Chemistry, Vietora, British
Columbia, April 21, 1990

Matysek, P.E0130): “The Golden Fleece and Gold Explo-
ratigen i British Columbia; Eenaixsanoe of an Oid
Prospecting Tool”; Prospectors and Developers Asso-
clation Mecting, Toronto, Ontario, March 13, 1900,

Project name REGIONAL GEO-
CHEMICAL SURVEYS

MDA expenditures $RE7T 550 [ 1964-1950)
$1185,000 { Budgeted, 1991)

Priacipal researchers)] P MATYSEEK, |. CRAYEL,
W, JOHNSON,

5. ZASTAVNIKOVICH,
AL BORODMOWSKL 5, DAY
AND W, JACKAMAN

Supreroising agency BC GEOLOGICAL SURVEY
BRANCH
Qther participating GEOLOGICAL SURVEY OF
agenrics CANADA
Froject focation 136 PRINCE GEORGE
AREA

1987 CEMTRAL B.C.

1388 MORTHWEST B.C.

1989 NORTHERM
YANCOUVER ISLAND

1990 SOUTHERN
VANCOUVER ISLAND

1991 SOUTHEAST B.C,

OBJECTIVES To stimulate exploration leading to the
discoviery of new mineral deposite by undertaking re-
glonaf geochemical surveys (RGSY In remote and wnder-
explored arcas of British Columbia. This project intended
o conduct systematic sampling of stream sediment and
water at a reconnaissance scale {1 site/ 10 km®) over large
arcas using nationally established methods and standards.
The resulting database would be important to the explo-
ration industry for defining rogions of high mineral po-
tential, Sediment samples were to be analyzed for gold and
Zl atherolements. Inaddition, thedatabase would provide
useful information forenvironmental, land useassessment
and health shudies,

ACHIEVEMENTS Since 1976, 40 1:250 000 scale NTSmap
sheets (approximately 5% of British Colurmbia) have been
surveyed from which roughly 39 700 sites have boen sam-
pled for cither siream, moss-mat oF lake sediment and
stream water, Partial funding through the Mineral Deved-
opmant Agreement assisted the surveving of 18 mapshocts
from which approsimately 12 500 samiples weore colbechod

Tha Ceological Survey Branch devaloped the in-housa
resources (persannel and computes) o gonerate all Opon
Files to ensure imely refease of RGSdata. Innovations in
program dh‘iEn, content and prﬁmtai:inn wem intrmo-
duced o increasse both information contentand caze of use.
Dm.mlup'rnl:n.l.u. inchsded thouse of yoes-miat sedimant asa
primary samphemedia, rew fickd data collection techmiquos,
in-howse computer programe for quality conteel of ana-
Iytical data, statistical interprotation lechniques o aid
Ennma'l].- definition and down si:.r.ing;;ll'rll.;';mr.m 'plnnt; that
arecollated intoa mip booklet. Alsn, :'-:'Eicmal Eoﬂ;'h(lmiral
data were continoed to be madeavajlableon 5§ 747 I'I'npp:.r
diskirttos.

IMPACT Onaverage, for recent releases (1987-19500, 100
data and map ]:!n.c]-:..tEm were sokd on release I;I.ﬂ:l'. A
production run of 210 packages was generally sold out
within the first year,

A claim staking review process initinted in 1989 e
vealed 8 20 80 5% increase fn the number of claims held on
Morthern Vancouver Island which can be directly related
to the release of British Columbia RCS ﬂpnn Files,
Explorationlets within the industry have reported several
new important mineral showings which were discovered
on northern Vanoouver lland resulting from follow-up of
RCSanomalies, Consolidated Paytel Limited, Mlacer Dame
Incorporated and Transtel Communications Corporation
are a few of the companies whose explorstion work has
been influenced by the geochemical survey data.

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

Reglonal Geochemical Sampling for 23 elements has
helped induginy define expioration largels.



;

Fleldwaork Artlcles

Boronowski, AJ. and Johnson, WM, (1985: Regional
Geochemlical Surveys: RGS 13 - Prince George (93G/
W 1/2) and McBride (93H/E 1/2); RGS 14 - McLeod
Lake (33]); British Columbia Ministry of Energy, Mines
and Petroleum Resources, Geo 1 Fieldwork 1985,
Paper 19686-1, page 113,

Fastavnikovich, 5. and Johnson, WM. (1285); Eegional
Geochemical RGS 16- Whitesail Lake 23E and
RGS17 - Senithers 3L West-Cantral British Columbia;
Britisk Cobiumilbiz Mintstry of Energy, Mires and Petro-
e Besources, Goological Field work 1985, Paper 1987-
1, pages 411-412.

Faulkner, EL. (1986); British Columbia Kegional
Geochemical Survey Belease - An Assessment (330,
63H & 93]), Brifish Columbia Ministry of Energy, Mines
arad Petrolewm Resowrces, Geological Fieldwork 1985,
Paper 1987-1, pages 385-186,

Geslogical Surveys - Geochemistry = 5

Gravel, ] L. and Matysek, P.F.(1967): Regional Geochemical
Surveys BG5S 18 - Iskut River (104B); BG5S 19 - Sumdum
(104F)and Ti Creek {104G); RCS 1 -Tubsequah
{104K); British Columiria Ministry of Energy, Mines and
Petroleum Resources, Geodogical Fleld work 1987, Paper
1988-1, pages 469-492.

Matysek, PF. (1987): Applied Geochemistry Subsection -
Owerview of the First Two Years; British Cofurrhiz
Ministry of Energy, Minss and Pelroleum Eesources,

Grological Fieldwork 1987, Paper 1988-1, pages 481

dBH,

Matysck, P.F., Day, 5). and Gravel, J.L. (1968): Applied
Geochemisity Subsection; Highlights of 1988 Activi-
ties; British Coliombia Mimiskry of Energy, Mines and
Petrolem Resources, Geological Field work 1988, Paper
1988-1, pages 579-583,

Gravel, |L. and Matysek, P.F. (1988): 1988 Regional
Geochemical Survey, Northern Vanoouver Island and
Adjacent Mainland (52E, 92K, 921 & 1020); Brilish Co-
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lumitria Mimisiry of Energy, Mmes and Petroleum Re-
sources, Goodogical Field work 1988, Paper 1988-1, pages
585-501,

Gravel, ].L., Jackaman, W. and Matysek, P.F. (1585): 1539
Regional Geochemical Survey, Southern Vancouver
Island and Lower Maintand (928, 92C, 92F & 92G)
British Codumbda Ministry of Energy, Minesand Petroleum
Resources, Geological Fieldwork 1588, Paper 1950-1,
pages 503-310,

Open Fllas

RG513 - Prince George (930G/W 1/2)

RC514 - McBride (93H/W 1/2)

RG515 - McLeod Lake (33])

RG516 - Whitesail Lake (93E)

RGS17 - Smithers (93L)

RG51B Iskout River (104E)

RGS 19 Sumdum {104F) and Telegraph Creek (1040
RCS2D - Tulsequah (14K}

RGCSH - Mootks Sound (32E)

RGS5Z2 - Bute Inlet (52K)

RG523 - Alert Bay (92L) and Cape Scot (1021}
RGS524 - Wictoria (92B) and Cape Flattery (52C)
RGS 25 Alberni (52F)

RS 26 Vancouver (920

Papars

Lefebure, D.V. and Gunning, M.H. (1967): Regional
Ceochemical Stream Sediment Survey Results for
Smithers (93L) and Whitesail Lake (93E) Map Sheets;
British Columbia Ministry of Energy, Minesand Petroleua
Resourees, Exploration in British Columbia 1987, pages
127-148.

Talks

Matysek, P.EA968): “Applied Geochemistry Breaking
Mew Ground”; Annual 1988 Cordilleran FEoundup,
Vancouver, British Columbia, February &, 19658,

Matysek, P.F, Gravel, | L. and Day, 5].{1%88): "Review of
Applied Geochemistry 1987"; Vancouver
Geochemical Group, Vaneouver, British Columbia,
April 19, 1988,

Matysek, P.F, Gravel, |.L. and Day. 5]{1969); “Roview of
Applied Geochemistry Programs 1988; Vancouver
Ceochemical Group, Vancouver, British Columbia,
February 21, 1989,

Matysek, P.F.(1969):; 'Inh-nd.wtlmtuﬂegiumlﬂn:dumiul
Survey Data for Morthern Vancouver Island™;
Campbell River, British Columbia, June 20, 1989,

Graved, |.L.(1990) “Introduction to Regional Geoschemical
Survey Data for Southern Vancouver Island®,
Manalmo, British Columbia, July 4, 1990,

Project name ANALYSIS OF
ARCHIVED RGS
SAMPLES

MDA pxpenditures F49.998 (1989)

Principal researcheris)  P. MATYSEK,
W. JACKAMAN AND -
5. FEULGEN

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Chther participating GEOLOCICAL SURVEY OF

agencing CAMNADA

Project location SOUTH CENTRAL, CEN-
TRAL & NORTHWEST B.C

OBJECTIVES To re-kindle exploration activity by ne-
leasing new analytical data for archived sediment samples
collected on previous Regional Geochemical Surveys.
Concentrations of gold plus 33 other elements including
the rare earths were to be determined by neutron activation
analysls. The propct intended for these new data, in
combination with advancesin data presentation and statis-
tical interpretation, to highlightsubtle mineral trends which
had escaped previous detection and to provide a new
database with useful information for environmental, land
use assessment and health studies.

ACHIEVEMENTE TheMineral Development Agreement
funded in part the analysis of 24 972 samples from 21 map
sl

Archive analysis data from the Nelson and Lardeau
areas were compiled with original data to produce the
Purcell Wilderness Conservancy geochemistry study which
was released as an Open File in February 1990,

IMPACT Tha initial reléase of archived samples analyti-
cal data comprising map sheets for the Penticton, Melson,
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 sales of approximately 1 data and map packages and
a flurry of pre- and post- release staking activity.

The initial run of 5 data and map packages for the
Purcell Wilderness Conservancy Study were sold out and
a second Tun has been completed.

OUTPUTS

Open Fllas

Matysek, P.F, McLaren, G.P, Jackaman, W, Stewart, G.G.
(1990} Stream Sediment Geochemistry of the Purcell
Wilderness Conservancy Study Area (NTSE2F/15, 16
and B2K/1, 2, 7 & 8), British Columbla Ministry of
Energy, Mines and Petroleum Resources, Chpen File
1594011,
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1.1.2 1:50 000 Mapping

150 000 Scale Geological Mapping - the identificd-
tiom, within 4 specific geographical area, of the bedrock
tupes, bheir priging, thetr spatial and chronological rels-
ionships and the gelling of knotwn mdneral oeciernences o
providea geological dala base for resource gasessment, and
ir define broad areas of enfarced mineral potentiol,

Project name GATAGA

MDA L‘l?r:l'l.ﬂﬂ'lnﬂ 10318 (1586-1967)

Frirll:l'lpnl' researcheris) K. MCCLAY

Supervising agercy B.C. GEOLOGICAL SURVEY
BRAMCH

Other participating GEOLOGICAL SURYEY OF

Agencies CAMNADA

Project location MOHRTHEAST B.C.

OBJECTIVES To assist industry in the focus of their
exploration activity in the Gataga arca of northeastern
British Columbia by preducing a model of the structural
and sedimentological evolution of the district,

ACHIEVEMENTS Four 150 000 scale maps were pro-
duced which detail the geology in the vicinity of the
Driftpile sedimentary-exhalative (SEDEX) Camp, This
work has contributed to a better understanding of the
stratigraphic and structural setting of the deposiis.

IMPACT The maps have not yet boen published. Fubure
exploration work will be guided by the new maps when
they are made avalilabke

OUTPUTS

Fleldwork Anicies

MceClay, KR and Insley, MW, (1585  Structure and
Mineralization of the Driftpile Creck Area, Morth-
eastern British Columbia (24E /16, 94F /14, K /4, &

EEQ 000 SCALE
MAPPIND PRIOIECTS

|:..




94L./1); British Columibia Ministry of Energy, Mines and
Petroteurmn Resources, Geological Field work 1985, Paper
1986-1, pages 343-350.

MeClay, KR, Insley, M.W., Way, N.A. and Anderton, R.
(19848): Stratigraphy and Tectonicsof the Gataga Area,
Mortheastern British Columbia (S4E /16, WF /14, 04K/
4, 4L/, B4L /7, & 4L /8); British Columibia Ministry of
Emergy, Mines and Pelroleum Resources, Geological
Figldwark 1985, Papar 1967-1, pages 193-200.

Papers

McClay, KCR. (1985) Inversion of the Kechika Trough,
Morthwestern British Columbia, Canada, [moersion
Tectonics, Special Publication of the Ceological Society
of Landon, 1989,

Project name SICKER

MDA Expendibures 455410 (1987-19590)

Prhu;lpli' researcheris) N, MASSEY

Supervising agency ~ B.C. GEOLDGICAL SURVEY
BRAMCH

Praject location SOUTHERN VANCOUVER
ISLAND

OBJECTIVES To guide industry exploration in the
Sicker Group of rocks on southern Vancouver Island by
providing a detailed analysis of the area’s siratigraphy,
structure and by metallotect definition. This objective was
o be achieved through 150 000 scale geologlcal mapping
and geochemical surveying of the area and by studying the
extent of polymetallic sulphide deposits and their similar-
ity ko Westmin Hesource's Buttle Lake deposits.

ACHIEVEMENTS Three 1:50 D00 scale geological maps
were produced which covered the Cowichan Uplift area of
southern Vancowver 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 defindtion of the potential distribution of
base metal and other mineral deposits, Major contractional
faults of Tertiary age were identified and mapped
throughouk the uplift. 1§ was discovered that these faulis
have'had a profound effect on the distribution of rocks and
mineralizatbon, as well as themselves belng conduits for
gold-bearing fluids. Studies of the geochemistry of the
volkcanic recks of the area ane ing and will result in
a model of the development of the Paleozoic island arc and

subsequent igneous events,

IMPACT Extensive private sector explomation of the
Faleoi#oic rocks of the Cowichan uplift took place prior to
and during the project. Initial argets wers volcanogenic
base-motal massive sulphides similar to the Westmin's
Buttle Lake deposits. Work has since expanded to en-
conmipass the whole range of diverse mineral deposiis in the
ared, particularly those that ane gold-bearing. This project
has helped to focus the attention of explorationists on other

Geological Surveys = 1:50 0000 Mapping « ©

areas of southern Vancouver [sland, especially in arvas
underlain by similar Sicker Group volcanic rocks,

OUTPUTS

Flaldwork Articies

Massey, N.W.D. and Friday, 8). (1986): Ceology of the
Cowlchan Lake Area, Vancouver Island (92C/16);
British Coliembia Ministry of Erergy, Mines and Petrodeum
Resources, Geological Fieldwork 1986, Paper 1987-1,
pages 213-219,

Massey, N.W.D. and Friday, 5J. (1967): Geology of the

Chemainus Biver-Duncan Area, Vancouver lsland

(92C/16: 92B,/13), British Columbic Ministry of Energy,

Mines and Petroleum Fesources, Geological Fialdwork
1987, Paper 1968-1, pages 8192

blassey, B.W.D. and Friday, 5]. (1988 Geology of the
Alberni - Manalmo Lakes Area, Vancouwer Island
{92F /1%, 92F f2E and part of #2F /7), Britisk Coluwrbia
Ministry of Energy, Mines and Peiroleum Fesources,

Geological Fieldwork 1988, 1585-1, pages 61-74.

Open Flles
. N.W.D, Friday, 5.T., Terciar, P, and Rubles, V.].
(1967 Geology of the Cowichan Lake Area (910 /16),
Hritish Columbia Ministry of Emergy, Mines and Petro-
leum Resources, Open File 1967-1.

Massey, N.W.D,, Friday, 5], Tercier, P.E., and Potter, T.E,
(1988): Geology of the Chemalnus River and Druncan
Area (92C/16E, 928/13), Hritish Columbia Ministry of
Energy, Minesand Petroleum Resources, Open File 1988-8,

Massey, M.W. D, Riddell, |.M. & Dumais, 5.8, (1989): Geol-
ogy of the Port Alberni-Nanaimo Lakes Area (92F/
W, 2E; and part of TE), British Colambin Ministry of En-
ergy, Mines amd Petrolesim Resources, Open File 198346,

Papara

Massey, N.W.D,, Schroeter, T.G. &k McMillan, W], {1987}
Debbie, Britéish Cobumbla Mindstry of Energy, Mines and
Petroleusm Resources, Exploration in British Columbia
1987, pages BI8-34.

Massey, NW.D. & Day, 5]{1988): Moss-mat Stream
Sediment Sampling in the Alberni-Manaimo Lakes
Area (92F/1W, 2E and part of 7E), British Calumbia
Ministry of Energy, Mines and Petroleum Resources, Ex-
plaration in Beitish Columbia 1988, pages B35-62.

Abstracta

Massey, N.W.D., Friday, 5], & Sutherland Brown, A, (1989);
Paleozoic Stratigraphy of the Cowichan Uplift, South
Vancouver [sland, and Controls on the Distribution of
Mineralization, Genlogical Society of America, Abstracts
with Programs, Yolume 21, page 112



10 « Promodion of B.C. Mineral Pelental

Telks
Presentations were made at the fniln-h'lna_:

- University of British Columbia Geology Department,
“Caoology of ithe Cowichan Lake Arca” Vancouwer,
British Cofumbia, March 1947,

« Cordilleran Boundup, “The Stratigraphy and Structure
otthe Cowichan Uplift, Vancouver [sland, and Relations
b Mineral Deposits,” Vancouwves, Britlsh Columbla,
February 1988,

- University of Victoria Geography Department, “The
Ceenlogy of Southarn Vancouver Island,” Victoria, British
Columbia, April 1588

= Geological Socicty of America, Cordilleran/Rocky
Mountain Sections Mecting. Spokane, Washington, May
1588,

Workshops

An informal wnrk.l.l'mp WS 'prmnlr«d [1s] irl.l:luslr_llr
respresemtatives on ﬂi&ﬁirt:'rﬁrnu]:l Emlng}rpru:l mineral
depasits in Ladysmith, British Columbia, August 1963,

Wikon, HP., Pluetzenreuter, 5 N, & Massey, N.W.0, {19859
Sicker Gh’.‘ll.qf 'r'ﬁ'ii'rb-ﬁ'ﬂp Included a !wn-rd.:.}' ﬁrld.lr.ip
before the workshop to the Cowichan uplift area led
by MWD Massey. October 1989,

Project name TASEKO-BRIDGE
RIVER
MDA expenditures $637,115 (1967-1990)

46,500 (Budgeted, 1991)

Principal rescarcher{s) P SCHIARIZZA, B.C. CARA
AND I.I.EI_{HFEII

Supervising agercy B.C. GEOLOGICAL SURVEY
BRAMNCH

Project location SOUTHWEST 8.0

OBJECTIVES To encourage mineral exploration in the
Tascko-Bridge River area of southwestern British Colum-
bia by providing & geological framework for known min-
eral occurrences, alteration zones and geochemical
anomalles. This obpctive was to be achicved through
150 000 =cale geologheal mapping, lithogeochemistry and
moss mat geochemistry. The project intended to produce
an assessment of the overall mineral resource potential of
the ared, which would be wseful for futum regional and site
spocifle studies.

ACHIEVEMENTS Four 1:50 000 and rwo 1:20 000 scale
geological maps were produced, which have contribarted
to a better understanding of the definition, distribution,
and stratigraphic and structural relationships of lale
Paleozolc through Tertary 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-
quearty veins, auriferous polymetallic veins, stibribe veins,

scheelite vains, and cinnabar veins end disssminations,
These metalllc mineral concentrations, formed over & pro-
tracted interval during mid-Cretacoows o mid-Tertlary
time, were found to be coincident with several pulses of
igneous sctvity within a changing structural regime that
generabed contractional, strike-slip and extensional faults,

IMPACT Twospecificdiscoveries madeby fhe projoctare
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
sliver were reported from samples collected in 1986 along
the margin of the Warner Lake stock. 2) Macheill Inter-
national Industries Incorporated implemented a S250,000
diamond drilling program in the fall of 1969, after a project
metnber discovered disseminated molybdenite and aurif-
erous quartz veins on their Cub 200 claim carlier that
summer. [naddition, recent exploration activity eleewhere
in the area has bewn concentrated in areas shown as fa-
vourableon geology and mineral potential maps produced
by the project.

OUTPUTS

Flaldwork Arilclas

Glover, LK. and Schiarizzs, P.(1536): Geology and Mineral
Potential of the Warner Pass Map Sheet (920 /3); Sritish
Columbia Ministry of Energy, Mines and Petroleum He-
soterees, Goological Field work 1986, Paper 1887-1, pages
157-164.

Payne, DLF. and Russall, | K. (1987): Geology of the Moun
Sheba Igneous Complex (F20,/03), University of Brit-
i=h Columbia and British Columbia Mimistry of Energy,
Mires and Petroleum Resowrces, Geological Field work
1967, Fapar 1968-1, page 125-130,

Glover, | K., Schiarizza, P. and Garver, 1. (1987): Geology
of the Moaxe Croek Map Aroa (820/2), British Co-
lumbria Ministry of Energy, Mines and Petroleum Re-
srurees, oological Fleld work 1967, Paper 19688-1, pages
105123,

MDA mapping projects have helped indusiry meet the
chailenges of exploring b B.C. s mountainous farrain.




Schlarizza, P, Gaba, R.G., Glover, J K. and Garver, |.L
{(1988): Geology and Mineral Occurrences of the
Tyaughton Creek Area (320/2; 92)/15 & 16), British
Columbia Ministry of Energy, Mines and Petrolem Ee-
goidrees and the University of Washington, Geological
Fieldwork 1988, Paper 1989-1, pages 115-130.

Garver, ].1., Schiarizza, P, and Gaba, R.G, (1988);
Seratigraphy and Structiira of the Eldorado Mountain
Area, Chilcotin Ranges, Southwestern British Colum-
ba (920,02 92) /15), British Columiia Mimisiry of En-
ergy, Mines and Petroleum Resources and the University
of Washington, Geological Field work 1988, Paper 1989-
1, pages 131-143,

Archibald, DA, Glover, | K. and Schiarizza, P. (1988):
Preliminary Report on YAR/®Ar Geochronology of
the Warner Pass, Noaxe Creek and Bridge River Map
Aroas (9203 & 2; 92]/16), Caeen’s University and
the Britesh Columbls Ministry of Energy, Mines and
Petrolewm Resoirces, Geologleal Fieldwork 1988, Paper
1989.1, pages 145-151.

Schiarizza, P, Gaba, R.G., Coleman, M., Garver, |.1. and
Giover, | K. (1989): Geology and Mineral Occurmences
of the Yalakom River area (921715, 16; 920/1, 2K
British Columbia Minisiry of Erergy, Mines and Petro-
teum Resowrces, Goological Fieldwork, 1989, Paper 1990-
1, pages 33-71

Gaba, R.G. (1989): Stockwork Molybdenite in the Mission
Ridge Pluton: A New Exploration Target in the Bridge
River Mining Camp (92],/16); British Columbia Mirnis-
iry of Energy, Mines and Petrolewm Resources, Geological
Fieldwork, 1989, Paper 1990-1, pages 275-285.

Archibald, DA, Schiarizea, P. and Garver, 1L {1989
War ¥ Ar Dating and the Timing of Deformatbon and
Metamorphism In the Bridge River Terrane, South-
western British Columbia (92072; 92J/15); Brilish
Columbie Ministry of Energy, Mines and Pefrolem Re-
sources, Geological Field work 1989, Paper 1990-1, pages
45-51.

Calon, T]., Malpas, |G, and Macdonald, R. (1980 The
Anatomy of the Shulaps Ophiolite; British Columiia
Ministry of Emergy, Mines and Petroleum Resources,
Geological Fieldwork 1989, Paper 1990-1, pages
375-38a,

Open Flles

Glover, LK., Schiarizza, P, Umhoefer, PS5, and Garver, |,
(1587 Geology and Mineral Potential of the Warner
Pass Map Sheet (9203}, British Columbia Miristry of
Energy, Mimesand Petrolesn Resowrces, Open Filo 19673,

Glover, | K., Schiarizza, P, and Carver, |1 (1968): Geology
of the Moaxe Cresk Map Area [(920/2), British Co-
lumbia Miniztry df Erergy, Mines and Pelroleum Re-
sources, Open File 19869,

Umhocfer, ], Garves, )1, and Tipper, H.W. (1988): Geal-
ogy of the Belay Mountain Area (92072, 3); British
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Cobicmdia Menistry of Energy, Mines and Palrolaum Be-
sources, Open File 1988-16.

Garver, [, et al. (19689): Geology of Eldorado Mountain
Ares (92] /15, 920 /2), British Colusmibia Ministry of En-
ergy, Mines and Petroleum Resources, Open File 1985-3,

Schiarizza, P, et al, (1969): Ceology and Mineral Potential
of the Tyaughton Creek Area (92)/15, 16; 920,2),
British Columbia Ministry of Emergy, Mines and Pero-
lewm Resowrces, Open File 13634,

Schiarizea, P, Gaba, R.G., Coleman, M., Glover, K.,
Macdonald, B, Calon, T, Malpas, |, Garver, |.1. and
Archibald, DA, (1990): Ceclogy and Minersal Poten-
tial of the Yalakom River area (92] /15, 16;930,/1, 2},
British Columbis Ministry of Energy, Mines and Petro-
lewm Resources, Open File 192010,

Ahsiracis

Umhoefer; PJ., Garver, | .1, Glover, K. and Schiarizza, I’
(1986 Geology of the Tyaughton Basin, Southern
Taseko Lakes Map Arca, British Columbia; Part of the
Boundary between the Insular and Intermontane
Superterranes; (enlogios] Socisty of America, Cordiillera
Section Anmua! Meeting, Las Vegas, Mevada, page 234,

Umbhaseder, '), Garver, |1, Schiarizza, . and Glover, | K.
(19859); The Late Cretaceous to Early Tertiary Yalakom
Fault System, Southwestern British Columbia; Geo-
Ingical Society of America, Cordilleran/Rocky Moierldn
Sections Arnnual Meeting, Spokane, Washington, May
1969, page 151

Garver, |1, Till, A.B., Armstrong, E.L. and Schiarizza, P
(1269): Permo-Triassic Blueschist in the Bridge River
Complex, Southern British Columbia®™; Geological So-
ciety of America, Cordilleran/Rocky Mounbsin Seclions
Anstieal Meeting Absivacts with Programs, Spokane,
Washington, May 1989, page 82,

Schiarzza, P, Garver, |1, Glover, | K, Gaba, R.G. and
Umhoefer, P.J. (1990): Mid-Cretaceous Strectural His-
tory of the Taseko Lakes - Bridge River Area, South-
western British Columbia: Part of the Boundary be-
tween the Intermontane and Insular Supererranes;
Gerdogical Association of Canada/Mineralogical Assocts-
tion of Camada, Anmual Meeting, Vancouver, Hritish
Columbia, Program with Abstracts, Volume 15, page
AllA,

Talks

Clover, LK, (1988 “Tectonbe Setting of Mineral Ccour-
rences and Alteration Zones in the Warner Pass and
Meaxe Creck Map Areas”; 1988 Cordilleran Roundup,
in Vancouver, British Columbia, February 3, 1988,

Glover, K., Schiarizza, P, Garver, |1, and Umhoefer, I.].
(1988 “Late Mesoeoic to Cenazoic Teclonles, Taseko
Lakes Area, Southwest British Columbia: Implica-
thons for Collision and Subsequent History of the
Amalgamated Superterranes”; Ind Southern
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Cordilleran Geslogy Wor , Pactfic Cepscence
Centre, Sidney, British Columbia, April 25, 1988,

Caba, B.G, (1969); “Ceology and Metallogenyof the Taseko
- Bridge River Area”™; Ind Annual Kamloops Explora-
tion Conference, K.um]uupﬂ-, British Columbsta, hpﬂ] 7
195G,

Schinrizza, Poand Caba, B.G. (1990 “Structure, Pluionism
and Metallogeny of the Taseko Lakes - Bridge River
Arza: A focus on new Exploration Targets™; 1590
Cordilleran Boundup, Vanceuaver, Britigh Columbia,
Fobruary 7, 1990

Profect namie WHITESAIL
SIPA Expemditaes SATE, 244 (1967 - 1930
40,000 (Budgeted, 1991)
Principal researcher(s) L DIAKOW
Supervisiag agency B.C. GEOLOGICAL SURVEY
BRAMCH
Profect location WEST CENTRAL B.C.

OBJECTIVES To stimulate and guide industry expho-
ration in the Whitesail arca of west contral British Colum-
bia and improve the geological database in areas undorlain
by Mesoroic and Cenozobc volcano-plutonic arc assems-
blages perorived to have epithermal precious metal po-
tential, This obgective was to be achieved through 1:30 00
scale geological mapping and sampling for grochronelogic,
geochemical and petrographic studies. This project in-
tended to lead to a better understanding of the temporal
relationships of major igneous events and their evolution
in the Stikine Terrane. Minem) deposits were 1o be classi-
fied and thelr sallent features decumented in order to
delineate metallotects and aid exploration by private sec-
tor mmpaﬂiﬁ,

ACHIEVEMENTS Four 150000 scale geological maps
were produced which refined lithostratigraphic subdivi-
sione of lower and middle Jurassic and Eocene volcanic
rocks, Mew potassium and argon ages from volcanic and
plutenic rocks helped to constrain fiming of majpor mag-
matic events in the project ara,

Porphyry copper and molybdenum mineralization in
the Whitesail Lake area were found to be related to the
emplacement of Late Creaceous and Eocene granbtold
intrusions. As well, high-lovel, base metal-rich quariz
veins, seme with sporadic gokd-sihver concentrations, wene
disgovernd to be generally controlled by steeply dipping
extensional fractunes and faulis near the marginof many of
these plutons.

IMPACT Mining company involvement in the area was
consistently modermte throughout the duration of the
Whitesail project. In 1988, publication of results for the
Ceochemical Reconnalssance conducted kn the
Whitesall Lake area resulted in elevated staking activity

MDA projects re-evalualed old deposits to devalop modals,

and fu'lln-l.l.'rn]: property evaluation. HEEiCm.uI Trl..ilFF!i.nE in
conjunction with the RCS survey impacted on private
sector programs by delineating favorable structune-altera-
tiom localities and new geochemically anomalops aneas.
These surveys also confirmed the close spatial and prob-
sble genetic relationship of Cretacéous and Eocene
p|t.|.‘h:|-11|lm with ]:irﬁti.ﬂ-u: rmetal I:lmrihE Wiine and prvr-
phyry type mineralization, Several companies have initi-
bed Programs o valuate the pm:iuu: mmietal !:\11.|:r|ti.n] et
gramitoid intrusions and associated high-level argillic al-
teration that had previously been explored for porphyry
by po mineralization.

QUTPUTS

Fialdwork Aricles

Diakow, L. ard Mikalynuk, M. (1586); Geology of Whitesail
Erach and Troitsa Lake Map Arcas (FIEA10W, 11EY
firitigh Columine Ministry of Energy, Mines gnd Petrp-
teum Respurces, Geological Fickd work 1586, Paper 1967-
1, pages 171-179.

Diakow, L], and Koyanagi, ¥V, (1987) Smatigraphy and
Mineral Ceocurrences of Chikamin Mountaln amd
Whitesail Reach Map Areas (Y3E/D6, 10), Brilish Co-
fumbia Mouistry of Erergy, Mires and Petrolewm Re-
sourees, Cocdogical Fleldwork 1967, Paper 1988-1, pages
155164,

Diakow, L], and Drobe, |, (1988): Geology and Mineral
Occurrences in Morth Mewcombe Lake Map Sheet
{93E/14), British Columbis Minisiry of Erergy, Mines
and Petroleum Ressurces, Geological Fieldwork 19838,
Faper 19891, pages 183-188,

Diakow L.]. (1969); Geology of Nanika Lake Map Area
(93E /13, British Colusmibia Ministry of Energy, Mirnies
and Petrodewm Besourees, Geological Fieldwork 1989,
Paper 1990-1, pages B3-B9.



Opan Fllas

Diakow, L]. and Mihalynuk, M. (1967): Geology of
Whitesail Beach and Troitsa Lake Areas (93E /100
anc G3E /11 E); British Columibua Mindstry of Energy, Mires
arad Petrodeum Hesources, Open File 19671,

Drakow, L] and Koyanagl, V. (1988): Geology of the East
Half Whitesail Reach and Mostheast Half Chikamin
Mountain Map Sheets (33E/10, 93E/6), Brilish Co-
lumiia Ministry of Emergy, Mines and Petroleum Re-
sources, Cpen Flle 1588-2.

Diakow, L, and Drobe, |. (1989 Geology and Minesal
Oecurrences in North Newcombe Lake Map Sheet
(FAES14), Brtish Columbria Ministry of Energy, Mines
ard Fetridesm Resources, Open File 1989-1.

Papers

Hall, E. Poulton, T.P, and Diakow, L.]. (in pressk: Early
Bapocian (Middle Jurassic) Ammonites and Bivalves
from the Whitessil Lake Area, West-Ceniral British
Cofumbia, inContribuitbons to Canadian Paleontology,
Geologtonl Survey of Camada.

Talks

Presentations were made at the following:

= 19688 Cordilleran Roundup in Vancouver, British Co-
lumbia,

- An informal mesting of exploration geologists in
Smithers, British Columbia in 1988,

Project name MIDWAY-CASSIAR
MDA expenulitures S586, 492 (1987-1990)
3,500 (Budgeted, 1991)
Principul researcher(s) ] NELSON
Supervising agency B.C. GEQOLOGICAL SURVEY
BERANCH
Project location NORTH CENTRAL B.C,

OBJECTIVES To help to focus private sector mineral
cxploration activity in the Midway-Cassiar area of north-
ern British Columbla by determining the settings and
conlrols of known gold-silver-lead-zine deposits and
evalusting the asbestios polential. The project intended (o
Identify settings likely to host Midway type deposits and
investigate other potential resources in order tocontribute
b geological knowledge of the area.

ACHIEVEMENTS Four contiguous 1:50 000 map sheets
were produced in an area which previously had been
mapped only at 1250 000 scale. The much wr defini-
tionof large-scale mapping allowed subdivision and inter-
pretation of the Sylveder allechthon, a complexdy de-
formid Paleszoic cocanie package. The Sylvester allochihon
was found o host bwia oul of the thiee major mineral
depasit types in the region: gold-quartz veins and ashes-
tos. Both deposit types were determined to be partially
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controdled by the low-angle thrust faulis that dominate the
Sylvester structure, The pulcrop extent of the MeDame
Croup and the Devonian carbonates that host the bdidway
silver-ead -tine manto deposit were also outlined,

MPACT This mapping has aided both exploration com-
panies and prospectors by delinesting structures and
HH‘Lﬂ-hEiﬂ.ﬂEetﬂnnmi: importance ata ppropriate levels of
detail, Several mineral prospects discovered in the course
of this project have either been staked or are under inves-
tigation by private sector parties. In particular, these
includetwo silver-lead -zine prospects, onerhodoniie body
that may be commercially exploitable, and an alteration
pond linked bo the Edckson EnH-q_u.arI:?. SyBLOm.

OUTPUTS

Flaldwork Articlas

Melson, |. and Bradford . (1%86): Geology of the Area
Around the Midway Deposit Morthern British Co-
lumbila {1040, 16); British Columibds Minising of Energy,
Mimes and Petrolewm Resowrces, Goological Field work
1984, Paper 1967-1, pages 181-152

Melsan, |, Bradiord, [.A., Green, K.C. and Marsden, H.
(1967 Caeology and Patterns of Mineralization, Blue
Dome Map Area, Cassiar District (104P/12), British
Coluwbia Mingsiry of Energy, Mines and Petrolewm -
;ﬂm&. Ceological Field work 1987, Paper 1988-1, pages

244,

Harms, T.A., Nelson, [, and Brad ford, |, (1987): Geological
Transect Across Lthe Sylvester Allochihon Morthof the
Blue River, Morithern Beitish Columbia (1047712,
Hrdisk Columbia Mimisiry of Energy, Mines anad Petro-
leum Resources, Coological Fieddwork 1987, Paper 15988-
1, pages 245-248

Melson, |.L. and Bradford, |LA. (1988k Ceology and Min-
eral Deposits of the Cassiarand McDame Map Arcas,
British Columbia (104113, 5), British Columbiz Miris-
try of Emergy, Minesand Petrodeum Resources, Goological
Fioldwork 1988, Paper 1983-1, pages 323-334,

industny has salzed new ofpafuniing thanks ko over 60
MDA geclogical survey profects,
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Harms, T.A. (1988): Geology of the Mortheast Meadlepoint
Mountain and Erickson Mine Areas, Northern British
Columbia (104P /43, Amherst College and Britisk Co-
lumbia Ministry of Energy, Mines and Petroleum Re-
sources, Goological Field work 1988, Papor 19891, pages
319-346,

Melson, 1. (1989): The Blue Dome Fauli: The Evolution of
a Trmnsform Structure into a Thrust Faolt in the
Sylvester Allochthon, Casstar Mountains, British Co-
lumbia; British Columbia Ministry of Energy, Mines and
Petroleim Resources, Coological Field work 1989, Paper
1900-1, pages 217-227,

OrHanley, DS, (1989 The Structural Genlogy of the
Mount McDame Area, Morth-Contral British Colum-
bia (104 ,/FY; Britisk Columida Minisiry of Energy, Minss
ard Petroleum Resources, Geological Fieldwork 1989,
Paper 1990-1, pages 223-228.

Melson, | (1989): Evidence fora Cryptic Intrusion Benocath
the Erickson-Taurs Cold-Cuanz Vein System, near
Cassiar, British Columbia (104P 74 & 5); British Co-
bembda Minisiry of Erergy, Mines and Petroboum Re-
sources, Geological Field work 1939, Paper 19901, pages
229-136.

Bckson, |, Hom, &0, and Harvey-Kelly, F, (19855 A Mew
Bhodonite Oocurrence in the Cassiar Area, Morthern
British Colurmbia; Britisk Coliwmbie Miristry of Energy,
Mines and Petroleum Besowrces, Geological Field work
1989, Paper 1990-1, pages 347-352.

Opan Filos

MNelson, |. and Bradford, [, (1967): Geslogy of the Midway
Aroa (MO S16), British Columbia Ministry of Emergy,
Mires amd Petroleumr Resources, Open Flle 1987-5,

Nelson, |, Harms, T, Bradford, | Green, K. and Marsden,
H. (1988); Geology and Metallogeny, Blue Dome Map
Aroa (104112, British Columbia Mindsbry of Energy,
Mires dnd Peiroleus Mesources, Oypen Filo 193810,

Melsomn, | and Bradford, . (1989): Geology and Metallogeny
of theCassiarand McDame Map Areas (104P75;104F
3), Britisk Columbia Ministry of Energy, Minesand Petro-
leuir Resources, Open File 1588-9,

Harms, T. and Melson, |. (1988): Geology of the Needle-
point Mountain Map Area (104P /4 Northeast Chuar-
ter), British Columbia Ministry of Energy, Mines oo
Petroleum Resources, Oipen File 1989-19,

Absiracts

Melsan, |. and Maciniyre, D, (1967): The Metallogeny of
Borheastorn British Columbia: a Tectonic Frame-
work; Geologicel Association of Cariada Prograsm with
Abstracts, Volume 12, page 76,

Melson, ].L., Ferrd, F, and Schiarizza, . (1968); Emplace-
ment of the Side Mountain Termane: Obduction or

Shortening: American Genphysical Limion, Pacific North-
st Region, Proceedings of the 35th Anmual Meeling,
page 6.

Melson, |.L., Bradford, A, Ferel, P, and Schiarizea, P.
(1989): Marginal Basin and [sland Arc Eloments in the
Shide Mountain Terrane: Evidence for Early Morth
American Affinities; Genlogioal of Americs Ab-
stracts with Programes, Wolume 21, Number 5, page 121,

Talks
Presentations were made al the following:

- University of British Columbda, "Geology and Mineral
Deposits of the Midway Area, Morthern British Colum-
bia": in Vancouwer, British Columlbia, FEHI.'I.IE'I.'.'.I' 1987,

- Cordilleran Roundup, "Structure of the Sylvester
Allochihon,”™ in Vancoover, British Columbia, February
faad,

- Smithers Exploration Growp Workshop, “Late Paleczoic
E.rhr'E[n]j Bazin and lstand Are Environments in the
Syvhvester Allochthon and the Structural Framework of
Mineralization in the Cassiar Camp®, Smithars, British
Columbia, Octobser 1968,

= Cordilleran Tectonles Workshop, “MNorth Amarican
Marginal Basins and Tsland Arcs in the Morthern Stide
Mountain Tersane,” Vancowver, British Columbia, Feb-
rusary 1980

= Ceological Association of Canada, Cordilleran Mineral

Depaosits Workshop, “Carbonate-Hested Massive Sul-

fide Deposits,” Vancouver, British Columbia, May 19590,

Project name BULLMOOSE

MDA expenditures 856,709 (19&7)

Principal researcheris) W, KILBY

Supervising agmey  B.C. GEOLOGICAL SURVEY
BRANCH

Project location NORTHEAST B.C.

OBJECTIVES To assist with coal expleration in the
northeastern part of British Columbia by mapping and
describing the coal-bearing strata using aulomated com-
puter-based technlgues for data compilation, presentation
and analysis.

ACHIEVEMENTS Two 1:50000 scale goological maps
were produced and data from the areas wero compiled. In
addition, two epen file maps, ofdentation and formational
data from Tl cutcrop stations were complled and stored
in a database.

IMPACT The mapping assisted one of the major land
hiolders to reassess s exploration program and provide for
& moreefficient useof funds, Majorinterestin themapping
has come from the petroloum industry in their search for

s
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OUTPUTS

Fleldwork Artiches

Kliby, W.E. and Wrightson, C.B. (1988): Bullmoose Map-
ping and Compilation Project (93073, 4k Hritish Co-
lumbia Minisiry of Emergy. Mines and Pelroleum Re-
SRS, cil Fheld work 1986, paper 1937-1, pages
373378,

Opan Fllas

Kilby, W. and Wrightson, CB. (1987 Bedrock Geology of
the Bullmoose Creek Area (93P /3), Brtish Coliemsbi
Mirislimy of Energy, Minesand Petroleum Resourges, Opon
File 19876

Kilbry, W, and Wrightson, CB. (1967): Bedrock Goology of
the Sukunka River Area (F3P/4), British Columbis
Mimigtry of Energy, Mines and Petroleum Resources, Open
File 1987-7.

Project name TECHNICAL EDITOR
AND PUBLICATIONS
INPUT

MDA expemditures STR0ATH (156 7-15950)
30,000 (Budgeted, 1991)

Principal researcher(s) |, NEWELL

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Profect lncation VICTORIA

OBJECTIVES Tooptimize the impact of the MDA pro-
griim I:r:,r ﬂﬂ-thinsl]ﬂ! program resuslis et h'i.ﬁh-mi‘l.l.nrinl
standards.

ACHIEYEMENTS All MDA open file maps, meports and
mamascripts werna edited. This helped to ensure the timely
preparation of consistent, high quality prodwcts,

IMPACT  Asa result of this project, geological data gener-
afted from MDA activities were made available to the
mineral exploration industry in a reliable and timely man-
Ms0r.

1.1.3 Metallogenic Mapping

MEi‘.l”.ﬂgrln'r Hq'.lp'u“' = deluiled sfudies nfm;gpp-
logical enviromments fo determing the specific geologic
Jeatures that influence the ocation, size and grade of ore
deposiis sa thal theovetical models for meimeralizsion
processes cun be developed bo gadde exploration,

Coal

Project name FLATHEAD RIDGE

MDA expenditures 1381 (1986}

Principal researcher(s) . GRIEVE AND W. KILBY

Supervising agency  B.C. GEOLOGICAL SURVEY
BRANCH

Project location SOUTHEAST B.C.

OBJECTIVES To guide industry expleration by pro-
viding & better understanding of the coal potential of the
Flathead Ridge inthe Crowsnest Coalfield of southeastern
British Columbia. This sbjectlve was to be achieved by
consliructing a computer model ta caloulate coal resouroe
figures for the Flathead Bidge area. This project intended
o supplement a larger project investigating the entire
Cominion Coal Block.

ACHIEVEMENTS All availablo data on the geology, coal
quality and mining characteristics of the Flathead Ridge
area wore summarized and wsed o construct a computer
model, Calculations based on this model vesified the
axistence of significant quantitios of coal, capable of boing
mined by underground methods, The summarized data
and the model have been incorporated with the larges
prevject.

IMPACT This study has heightencd awareness of the
Daominion Coal Block as 8 potential resouros of metallurgi-
cal and thermal coal and coalbed methane. Measurable
impacts are not vet available, as the land tenume situation
docs not encourage development (coal rights ane held by
the federal governmant),

CUTPUTS

Fisldwork Articlas

Gneve, DA, and Kilby, W.E, [1985). Flathead Ridge Coal
Area, Spouthern Dominion Coal Block (Parcel 825
Sousthiern British Columbia (8267, British Colusmbria
Minfstry of Energy, Mines and Peirolaum Rssources,
Geological Field work 1965, Paper 1536-1, pages 25-36.

Papars

Crieve, DA, and Eilby, W.E, (1989): Ceology and Coal
Eesourees of the Dominion Coal Block, Southeastiorn
British Columbla, Brilish Columibis Misistry of Erergy
Mires ard Petrolewm Fesources, Paper 19694,
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Talks

Grieve, DLA. and Kilby, W.E. {1386 “Computer Model-
ling of Coal Resources in the Dominion Coal Block,”
Southeastern British Columbia. A presentation totha
Canadian Institute of Mining and Metallurgy District
& Mleeting. Victoria, British Columbia, October 1986,

COAL PETROLOGY
84,000 (1985)

Project name

Hﬂ.lrrprnd!tmr_l

Principal researcher{s)  ]. SCHWEMLER

Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH }

Pm_lf.rd location YICTORIA

OBJECTIVES To determine the thermal maturity of
sedimentary rocks by undertaking witrenite reflectance
analysis, This project intended to provide technical sup-
Fnrl: to the Elk ‘uralln].' Frn:'p:t,

ACHIEVEMENTS Analyses were completed and used in
a study of the coal measures around WEI'.!.I' RidE: and
Bleasdell Creek in the Elk Valley.

IMPACT The rankofthecosalin the Elk Valley is eritical o
theunderstanding ofthe coal quality. The ultimateend use
of the coal and W= coalbed methane potential are both
characterized by the refloctance values.

OUTPUTS

Fleldwork Articlas

Coripve, DAL (1985): Subsurface Coal Rank Profiles, Ewin
Pass to Bare Mountain, Elk Valley Coalfield, South-
castorn British Columbia (826 /15, B2) £2); British Co
lumbia Ministry of Energy, Mines and Petroleum Re-
sowrces, Genlogical Field work 1986, Paper 1967-1, pages
351-3a4,

Grieve, DA, (1986): Coal Rank DHstribution, Flathead
Coalfield, Southeastemn Britlsh Columbda (825G /2, 825/
7Y; Brtish Coluwsebin Ministry of Erergy, Mires and Petro-
brum Resoirees, Geological Fleld work 1586, Paper 1967 -
1, pages 361-364,

Project name ELK VALLEY

MIIA expenditures $15.514 (1984 - 15870

Principal researcherizl D GRIEVE

Superpising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location SOUTHEAST B.C.

OBJECTIVES Toacquireand publishbasic information
conceming the north hakf of the Elk Valley Coalfield, the
Ieast understood portion of the southeastern Britlsh Cio-
lumbla coalfields. This project intended to develop a

mode] of the gealogy of Weary Ridge in the Elk River and
Fording River properties inorder todetermine its potential
for open-pit mining, as a possible alternative to the pro-
posed Eleo Mining mine-site on Little Weary Hidge A
comprehensive Bulletin was to be compiled which would
gulde future development of theentire Elk Valley Coalficld,

ACHIEVEMENTS Ceological mapping of the area was
completed at 1:10X0 scale on an orthophoto base. For
large portions of the study arca, this is the only geclogical
map currently available. Modelling of the stratigraphic
soquences in sections and cores has yielded new insight
into the deposition of Muvial-alluvial sediments In the
Kootenay Group. Exposed coals weresampled and ranked
and maceral compositions weredetermined. Thedistribu-
ton of coal ranks, which is semewhat anomalous in the
study area, s now much better understood. A compre-
hensive Bulletin {s currently being preparnsd.

IMPACT Thisstudyhas rabed Interest within Fording
Coal Limited. The published maps will be of benefit to
licence holders in the area, and to those evaluating the
refative potential of the coal reserve at the north end of the
Elk Valley, The Bulletin will bea widely used reference for
all geologists working with the Kootenay Group coals in
southeastern Brtish Columbia and will Euin:lr:'hul:h ]:|ri1.-';|l.|:
and public sector declsions regarding future development
in the region.

OUTPUTS

Flaldwork Articlas

Grieve, DA, (1986): Weary Ridge and Bleasdell Creck
Areas, Elk Valley Coalfield (B2] /7); Britisk Colzmbia
Ministry of Enengy, Mines and Pelroleumm Resources,
Geological Fieldwork 1986, Paper 19671, pages 345-
350,

Five coal studies examined new prospects for metaliurgical
and thermal coal and coathed methane resourees in B.C,



Marris, | and Grieve, D.A. (1988): Elk Valley Coalfield,
Narth Half; (82] /12,07,10,&11) Britich Columbia Min-

of Energy, Mines and Petroleum Resources, Geo-

Inglcal Fieldwork, 1987, Paper 1988-1, pages 477-434.

Ciher Publications

Grieve, DA (1969); Stratigraphy of the Mist Mountain
Formation (Jurassic-Cretaceous Kootenay Group) in
the Elk Valley Coalfiald, Southeastern British Colum-
bia, in Advances in Westorn Canadian Coal Geoscience
« Forum Proceedings, Afberta Research Coundl, Infor-
mation Series, Number 103, pages 24-41.

Morris, R]. & Grieve, D.A. (1990): Geology of the Elk
Valley Coalfield, North Half, British Columbia Miristry
of Energy, Mines and Petroleum Resources, Preliminary
Map 68,

Grieve, D.A. (in preparation): Geology and Resources of
the Elk Valley Coalfield, Southeastern British Colum-
bia, British Columbia Minisiry of Ernergy, Mines and
Petroleum Fesourced, Bulletin,
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Project mame COAL TRENDS IN THE
GETHING FORMATION

MDA expeniditures $21,204 (1987-1988)

Principal researchen(s)  A. LEGUN

Supervising agency  B.C. GEOLOGICAL SURVEY
BRANCH

Praject tocation NORTHEAST B.C.

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

of northeastern British Columbia, near the Bullmooss and
Quintetio mine areas.

ACHIEVEMENTS This project produced a stratigraphic
fence diagram of the Gething Formation in the southern
half of the Peace River coal belt. Reference sections for the
Gething Formation are now available for large areas that
include the coal belt and the plains, The Gething Forma-
tian was subdivided into throe members and a database

| METALLOGEMIC
| MAFFING PROJECTS

| COAL BTUMES

T T,
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inbegrating data from coal boreholes, petroloum wells,
trenching and measuned sections was.compiled., A 12100 (X

scale geological map was produced.

IMPACT The projoct isawaiting publication. Itsimpact s
expocted 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 (eg. gas bearing porous sandstones) and units in
the plains {coal Intersections) may have significance in the
coal belt. The stratigraphic database will be usehil in &
regional assesament for coalbed masthane. Thlnh:l}' o
unciles thee stratigraphic framewark of two geologic disd-
p-li:rnr.-l {cowal and th]nun:l.

OUTPUTS

Flaldwork Artlcles

Legun, A. (1987: Coal Trends in the Gething Formation -
An Update; Brifish Colicmbor Ministry of Energy, Mines
drd Petrokeum Resowrees, Geologhcal Fieldwork 1957,
Paper 1988-1, pages 450462

Papers

Lagun, A. {in preparation): Stratigraphic Trends in the
C:ething Formation, Sukunka-Kinuseo Creek Area,
Paace River Dictrict (MTS 5P /1 1 93P /6, 931714 and
153,

Talks

Legun, A.(1988); "Coal Thickness Trends and Lithofacies
of the Upper Gething Formation (Chamberlain Mem-
ber), Mortheastern British Columbia,” Westorn Canada
Coal Ceoscionce Forum, November 17 - 19, 1988,
Calgary, Alberta,

Project name CARBON CREEK

MDA expenditures £3,045 (1987

Principal researcher{s) A, LEGUN

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Project location NORTHEAST B.C.

OBJECTIVES Tocompile updated information on coal
formations In the Carbon Creek area of northeastern Brit-
ish Columbta In order to assist industry inexploration and
add to the geological database on the area.

ACHIEVEMENTS A 1:50 000 scale geological map was
produced which traced the major coal seama in the Carbon
Creck basin and more clear]y defined the areal extent of the
coal measures. Stratigraphic thickness data were com-
plled, new sections messured, nal cross-sections pro-
dueed and the hd:il'm:rrhrlium.' bfjum:rlnrﬂ'rﬂm Far-
mations described.

IMPACT A number of oil explomation companies and
consulting firms have made enquires about the project.

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 wseful for calculabing depth of reservolr rocks
(Triassic and obder) beneath mapped structures. The fm-
pact on coal exploration to date, however, has boen mink-
mal, likedy due to the fiact that other areas in the Peace River

coalbelt have shown greater potential,
OuUTPUTS

Flaidwork Artlcies

Legun, A. (1985): A Geological Update of the Carbon
Creek and Butber Ridge Areas (930/15 & ®4B/1);
British Columbda Mirisiry of Energy, Mines and Pelro-
keur Resources, Goologleal Flold work 1986, Papor 1987-
1, pages 365-367,

Papers

Legun, A. {1988k Geology and Coal Resources of the
Carbon Creek Map Area; Brilish Columbda Ministry of
Energy, Mines and Petroleum Resources; Paper 1983-3,

Ciher Publications

Legum, A. [1986): The Geology of the Carbon Creck Area
(RIC 5], Geological Survey of Canada, Program and
Absiracts, Western Canada Coal Geosclenor Forum,
Movember 17 - 19, 1586, Calgary, Alberta.

Gold

Project name HEDLEY GOLD

MDA expeniditires SE0.298 (1987)

Principal esearcheriz) G RAY AND G DAWSON

Suprervising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location S0UTH CENTRAL B.C.

OBJECTIVES To guide precious metal exploration by
mapping the Hedley gold skarn camp in the southern
Okanagan reghon and determining the controls on miner-
alization, This project intended 1o owtline deposit models
which would guide and assist exploration programs for
skarna in other parts of the province,

ACHIEVEMENTS Coochemical sampling was under-
taken at the Mickel Plate, French, Canty and Goodhopo
mines. Cone logging studies of the Nickel Plate depositand
geochemical microprobe studies of the gamet-pyroxono
assemblages associated with the various skarn deposits
were completed, U-Pb gircon analysis was usod for ago
dating. The ages of the sedimentary mocks in the district
were determined using conodont microfossils. A deposit
model for gold skams was established, which should
prove useful for gold skarmn exploration elsewhere in the

province.



The Nigkle Plate mina aear Hedlsy, B.C. is the site of the
largesf gold skam in Canada.

IMPACT This project has helped make the explomation
community aware of the potential of gold skams. Battle
Mountain Gold Limited |5 currently exploring gold skams
in the Greenwood area, and Moranda Minerals Inoorpo-
rated i looking at the Merry Widow skam on Yanmmuwver
[sland, The mapping cutlined a potential skarn area south
of the Micke] Plate deposit which has been staked and is
currently being explored by Chevron Minerals Limitod. A
massive garnet deposit wasalsooutlined on Mount Riordan
(Crystal Peak) which Polestar Explorations Incorporated
has since propased for development. This project is cur-
rently before the provincial Mine Development Review
Process.

OUTPUTS

Fialdwork Arficles

Ray, GE. and Dawson, GL. {1986k The Coology and
Controls of Skarns Mineralization in the Hedley Cold
Camp, Southern British Columbia (92H/8 & B2E/5);
Hritich Columbie Ministry of Erergy, Mines ond Petro-
fewm Resources, Geological Fleld work 1586, Paper 1587-
1, pages 6380,

Ray, G.E., Dawson, G.L., and Simpson, B.{1%87): Geology,
Coochomistty and Metal ie Zoning in the Hodlay
Gold-Skam Camp (92H /08 & B2E S05); Mascot Cold
Mines Limited and Britich Columbds Ministry of Emergy,
Mines amd Petroleum Besources, Geological Fialdwork
1987, Papor 1986-1, pages 53-8,

Open Flles

Ray, G.E. and Dawson, G L {1987} Geology and Mineral
Occurrences in the Hedley Gold Camp, Southern Brit-
ish Columbia (%2H 7B}, Britisk Columiia Moistry of En-
eryy, Mines.and Petroleum Resources, Crpen File 1967- 10,
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Othar Publleatlons

Ray, G.D. and Dawson, G.L. {in preparation); The Geology
and Mineral Deposits of the Hedley Gold Skarn Dis-
trict, Southern British Columbia; Brifish Coluwmii
Ministry of Energy Mines and Pefroleum Resoerces,
Bulbetin B3,

Talks

Presentations were made at the fll.ll.'lnwha,'.

- Prospectors and Devolopers Association of Canada
Annual Moeting in Toronto, Ontario, 1967,

- Annual Meeting of the Canadian Institute of Mining
and Metallurgy in Vaneouver, British Columbla, 1587,

- Kamloops Mining Conference, Kamloops, Dritish Co-
lumbia, 1989,

Project name GOLD SKARNS

MDA expenditures $61,499 (1968)

Principal researcheris) G, RAY AND AL ETTLINGER

Supervising agency B.C. GEOLODGICAL SURVEY
BRANCH

Project location FROVINCE 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 skarns,
including details on geology, geochemistry, mineralogy
and mining production. The controls on gold skarn min-
eralization in the provinoe, with regards to distribution,
tectonic terrainand age of host reck, were to be detormined

ACHIEVEMENTS Detalled mapping at 1:20 D0 scaleand
sampling was completed at 10 gold skarn mining campsin
Britlsh Coluembia, including Hedley, Texada Island,
Jetallos, Merry Widow, Tillicum MMountain, Greenwood
and Banks Island. Data were complled and published on
126 precious metal enriched scarns ooourrences,

IMPACT This project has contributed to an understand-
ing of gold skarns in the province and generated explora-
tion interest. Battle Mountain Gold Company has under-
taken oxplomtion work at Greenwood in the southern
Interior of the provinoe and at Zeballos on northern Yan-
couver Island, and Noranda Minerls Limited has explored
theskarns i Merry Widow on northern Vanoouver lsland.
Industry exploration activity on Texada lsland and in the
Iskut River area of northwestern Beitish Columbla has also
bean stimulated.

The blinistry of Energy, Mines and Petroleum Resourcoes
has received numerous national and {nternational inguir-
ies about the gold skarn potential of the province as a result
of this investigation. As well, this project led the way for s
large program, current]y underway, which is looking at all
of the provinee's skarn deposits (iron, copper, gold, tung-
st tin, malybdenum and lead-zinch,
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OUTPUTS
Flaldwork Artlcles

Ettlinger, A.D, and Ray, G.E, (1987%. Gold-Enriched Skarn
Derposits of British Columbia, Brilish Coluwmbio Minis-
bry of Erergy, Minesand Petrolewm Besoerces, Geolpgical
Fieldwork 1987, Paper 1988-1, pages 33-279,

Fapars

Ettlinger, A.D. and Ray, G.E (1989 Precious Metal En-
riched Skamns in British Columbla: AnOverview and
Geological Study, British Columbna Ministry of Emergy,
Mines and Petroleum Resouroes, Paper 1989-3.

Ray, GE (1930 “West Coast Skarns.” The Nerthern Miner
Magarine, April 1990, pages 22-37.

Talka

Presentations were mado at the following:

= Pros i and Developers Assoclatbisn of Canada
Annual Meseting in Toronto, Ontario, 1983,

= Canadian Institute of Mining and Metallurgy Mesting
in Vancowves, Britith Columbia, 1988,

- Ind Annual Kamloops Exploration Conference in
Kamloops, British Columbia, 1989,

- Society of Economic Geologists Meoting, Llah, 1990,

- Joint Mecting of Geologieal Assaciation of Canada and
the Mineralogical Association of Canada in Vancouver,
British Columbia, 1990,

- Saskatchewan Goology and Mining Association Meet-
Ing in Regina, Saskatchewan, October 1990

Project name NORTHWESTERN
BRITISH COLUMBIA
GOLD STUDIES

MDA expenditures F13,485 (19846 )

Principal researchers) TOM SCHROETER

Supervising agency  B.C. GEOLOGICAL SURVEY
BEAMNCH

Profect location NORTHWEST B.C.

OBJECTIVES Tostimulateand enhance mineral expbo-
ratfon activity in northwestern British Columbia by ex-
amining precious metal deposits in the Muddy Lake (c.g.
Colden Bear), Toodoeggone River and Bennett Lake arcas,
and precious-base metal massive sulphide deposits in the
Tatshenshiniarea (e.g. Windy Craggy, Mount Henry Clay),
This was 10 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 to document and update information for MINFILE.
In particular, the Toodoggone, Muddy Lake, Bennett Lako
and Tatshenshini areas were examined and decumnentod,
with a specific emphasis on deposit types.

IMPACT By using the Toodoggone area as an example, o
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 gold-silver mine in
lanuary 1989, The Omineca Resource Road was completed
inko the anea in 1989 to serve thie Lawyers mineand benofit
further exploration.

Inthe Muddy Lake ares, documentation of ‘no-ses-wim'
type gokd mineralization in a now area stimulated regional
exploration. In 1989, road access was established 1o the
Colden Bear mine which officially opened In early 1990,
Several promising properties on a reglonal scale remain to
be thomsughly tested.

The Bennett Lake mini-project drew attention o the
area a5 & potential host for primarly preciows metals
boaring vein-type deposits, Since the study, several min-
ing companies have acquired ground in the area and have
conducted advanced exploration programs, especially
ilong the Liewellyn fault system. The Geological Survey
Branch initiated a systematic program of 1:50 000 scale
gecdogical mapping in 1987 which is still in progress.

In the Tatshenshini ares, sttention focussed on the
similaritios fdifferences between the world class Windy
Craggy massivesulphidedepositand deposits in the Mount
Henry Clay area. Continued work on the Windy Craggy
deposit has brought the prowct to the feasibility stage,
including submission to the Mine Development Review
Committos,

OUTPUTS

Fleldwork Articles

Schrocter, T.G, Diakow, L], and Panteleyev, A, (1985);
Toodoggone River Area (94E), British Calumbnia Min-
istry of Emergy, Mines and Pelroleum Resources, Gon-
logical Fielkdwork 1985, Paper 1966-1, pages 167-174,

Schroeter, T.G, and MacIntyre, DUG. (1985): Tatshenshini
Map-Arca (114F), British Columbia Ministry of Energy,
Mimes and Petroleom Respurces, Ceological Feeld work
1985, Paper 1986-1, pages 191196,

Schrocter, T.G. 985 Muddy Lake Project (104K /1),
British Colusmiia Ministry of Energy, Mines and Peiro-
kmﬂmnm,.ﬁmhgcdﬂﬂdmrﬂ'}ﬂi.ﬁpm 1985-
1, pages 175-185,

Schroeter, TG{1985) Bonnett Profect (104M), British Co-
lumbis Minictry of Emergy, Mimes ond Petroleum Re-
sowrces, Gendogical Field work 1985, Paper 1986-1, pages
185-183, )

schroster, T.G. {1986k Golden Bear Project (104K/1);
British Columbia Ministry of Energy, Mines and Prtro-
I Resources, Conlogical Fledd work 1986, Paper 1967-
1, pagss 103-110,



Talks

A presentation was made at a Gold Conference in Raono,
Pevada, LIS A in October, 1988,

Project name SOUTHERN BRITISH
COLUMBIA COLD
STUDIES

MDA expenditure $29,797 (1987)

Principal researcher(s) T, SCHROETER

Supervising agency B.C. GEOLDCICAL SURVEY
BRANCH

Project lncation SOUTHERN B.C,

OBJECTIVES To encourage precious metal explora-

ton insouthern British Columbia by stud ying gold-brearing
mineral deposits in the Aba, Blackdome, Bralorme-Bridge
River, Crand Forks-Grovnwood, Hedloy, THlcum and Willa
dreas.
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ACHIEVEMENTS A varicty of gold depostis were visited
and a written summary of "type” deposits was produced
which included such topicsas: regional and local goology,
compasition of host rocks, age of host rocks, structural
controls, mineralogy of ore, and gangue, alteration assem-
blages, fluid inclusion and isotope data (ifavailable), age of
alteration and for mineralization, classification of deposit
and deposit correlations,/comparisons including modelling
and metallogenesis.

IMPACT This project has provided up to date informa-
thon on gold deposits In southern British Columbia, The
data collectod has already been of use to companies cur-
rently exploring in the area.

OUTPUTS

Fialdwork Articlas

Schroeter, T. (1986} Brief Studies of Selocted Gold Bepos-
its in Southern British Columbia; Britiak Columbia
Ministry of Energy, Mines and Petroleum Resourres,
Geological Field work 1986, Paper 1987-1, pages 15-22.

Ao T

| METALLOGENIC
| MAPPING PROJECTS

| GOLD STUDES
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Talks
Presentations were made at the following:

Gold Conference in Reno, Mevada, U.S A in October
1988,

= Annual Cordilleran Bound-up in Vancouver, British
Cedumbbda, T0EE,

Praject namie NORTHWESTERN
BRITISH COLUMBIA
STUDIES

MDA expendifures $1L.207 (1967

Principal ressarcherfs) D, LEFEBURE

Sieperitisdng agency B.C. GEOLOGICAL SURVEY
BRAMCH

Profect location NORTHWEST B.C.

OBJECTIVES To promole exploration in northwestern
British Columbia by identifying geclogically favourable
areas for precious metals exploration,

ACHIEVEMENTS Detalled geological maps with up-to-
date compilations of industry data were prepared for the
Bronson Creek and Atlin areas. The sottings of the major
mineral occurrences wore dedermined and Hitle known
prospocts were identified. This project produced the First
published geological map. at any scale for the Bronson
Creek arca. In the Atlin area, the work led directly to a
Gm.'rﬂﬁi.c.ﬂ 5|.|.rl.n|.'r Branch A-Basc Program of 1;50 D)
scale mapping.

IMPACT Bronson Creek gnd Atlin were teo of the morn
active exploration areas of British Columbia from 1587 o
1969, Both arcas were almost completely covered by
claims with numerous companies drilling on their proper-
Hes. The Northwest British Columbia MDA project pro-
vided exploration grologists with access o regional ex-
pertisabothin the feld and through publications, The Reld
work in the Bronson Creek area led directly o a regional
Jurassic model for gold-silver-copper mineralization
masdified from earlier work completed near Stewart.

OUTPUTS

Flaldwork Articlas

Blocdgood, M.A, Reos, CJ. and Lefebure, DLV, (1988}
Cieology and Minoralization of the Atlin Area, Morth-
western British Columbia (1048 / 11W and 12E), Britesk
Columbinz Ministry of Energy, Minss and Peiroloum Re-
sources, Geological Fiekd work 19685, Paper 19689-1 pages
3H1-3xL

Opan Flias

Lefebure, DLV, and Gunning, M.H. [1989);  Geological
Compilation Map of the Atlin Area, British Columbis
Mimistryof Erergy, Mines and Petroleem Resources, Open
File 198%-24,

Lefebure, DY, and Gunning, MH. (1989 Geology,
Llﬂmgleﬂdmmls.h}' amnd Mineral Occurrences of the
Bronssn Cresk Area, British Codiembis Miai.d'r}' ujr En-
ergy. Mines and Petrolewm Resources, Open File 1989-28.

FPapars

Lefebure, DUV, (1986); Red River (Sulphurets), Brifish Co-
bwmbia Minstry of Energy, Mines and Petroleum Fe-
sourrces, Exploration in British Columbia, 1986, pages
B57-Ba2

Lefebure, D.V. and Gunning, M.H. (1987): Cold
Lithogeochemistry of Bronson Creek Area, British
Columbia (1048, 10W and 11E), Brilish Columbia
Miristry of Energy, Mines and Pedroleum Resources, Ex-
ploration in British Columbia 1987, pages B71-B77,

Lefebure, DV, and Gunning, MH. (1987): Yellowjacket,
Britisk Columbia Mintsiry of Energy, Mines und Petro
leum Resowrces, Exploration in British Columbia 1987,
pages BET-BES,

Talks

Lefebure, DY, Bloodgood, M_A_and Rees, O {1988); “Lode
iGaold sits of the Atlin Area,” Ceology and
Metallogeny of Morthwestern British Columbia
‘Workshop, Smithers, Beitish Columbia,

Lefebure, DUV, (1588)  “Geology of the Bronson Creek
Arpa,” Bromson Creek Fleld Conference, Bronscn
Crook, British Columbia.

Lefebure, DUV, (1969); “Gold Deposits of the Stewart-Iskul
Fiver Cold Bali, British Columbia™, Prospectors and
Developers Association Annual Meeting, Toronto,
Omtaria.

MDA projects have haiped the B.C. mining industry target
st By areas for mineral expioration.



Project name QUESNEL GOLD

MDA expenditures F0L37T (1987)

Principal researcher(s) A PANTELEYEY

Supervising agewey  B.C. GEOLOGICAL SURVEY
BRAMCH

Project lovation CEMTRAL B.C,

OBJECTIVES Tosupply indusiry with new, uniformly
consistent regional geological information on the bass and
precious metal deposits in the Cuesne]l mineral belt of
central British Columbia. Through a program of 1:50 000
scale geclogical mapping, this project intended to cond wet
detailed structural studies of the gold deposits in the
region,

ACHIEVEMENTS A 1:50 000 scale regional mapping
program was initiated in 1986 using MDA funding for field
activities and capital equipment costs, The project was
extended for bwo additional years using Minkstry funding.
Approximately 300 square kilometors were mapped at
150 000 scale in 1988 and a number of radiometric, assay/
geochemical and fossil samples were collected. In the
céniral voleanic axis, evidence of widespread low temi-
perature hydrothermal activity (including some mercury
mineralization) was noted. In the basal black phyllite uni,
the stratigraphy and structural complexity of the host
rocks for gold-quartz vein mineralization was resohed.

IMPACT A geologically consistent mapping base was
provided to the north of Quesnel Eiver and south of
Quesnel Lake, It extended and owutlined lithologically
favourable regions proviously described. The mapping
supported and emphasized the southward extension of
kighly mingralized environments, leading to a more effec-
five arsez=ment and reassessment of mineral claims in
volanic-intrusive reglons,

Studies n thoblack phyllite unit did much to resolve the
structural controls and origins of aurferous quartz veins in
the Eureka Peak arca, The findings contributed towards
the understand-ing of similar mineralization in sorthern
parts of this belt of rocks in the Spanish Mountain ares and
1o the north of Chaesne] River.

OUTPUTS

Flaldwork Arilcles

Panteleyvey, A. (1986): Quesnel Gold Beli - Alkalic Volcanic
Terrane Between Horsefly and Quesnel Lakes (934 /
&) Brifish Columbie Minstry of Energy, Mines ard Privo-
leum Resources, Goological Fieldwork 1966, Paper 1987
1. pages 125-134.

Bloodgood, M.A. (1986): Geology of the Triassic Black
Phyllte in the Eurncka Peak Area, Central British Co-
lummbia (934 /7Y, Enitish Columdbiz Mimistry of Energy,
Mires and Peiroleum Resources, Geological Fieldwork
1966, Paper 1587-1, pages 135-142
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Panteleyev, A. (1987); Quesnel Mineral Balt - The Central
Voleanle Axis Between Horsefly and Quesnel Lakes
(93A /05E & O6W); British Cohumbria Ministry of Energy,
Mines and Petroleum Eesources, Geological Field work
1987, Paper 1988-1, pages 131-138.

Bloodgood, M.A. (1987 Geology of the Quesnel Termane
in the h Lake Area, Central British Columbia
(93A/11); British Columbie Minisiry of Energy, Mines
wnd Pefrodeum Hesources, Geological Fieldwork 1953,

Papor 1988-1, pages 139-145.

Opan Flias

Bloodgood, M.A. (1987): Geology of Eureka Peak - McKay
River (934 /7, Britisk Colimbia Ministry of Energy,
Mines and Petroleum Resowerces, Open File 1987-8,

Marks, KE., Bloodgood, M.A, and Panteleyey, A (1987
Mear Shore Mineral Resources, Deep Sea Ridge Sys-
tems and Medal 5, Britich Columbis Mimistry of
Energy, Mines and Petrolmim Resoierced, Open File 1967 -
Fii 8

Panteleyev, A. and Hancock, K. (19%89); Coology of the
Beaver Creek-Horsefly River Map Area (93A4/5 & &),
fritish Columbia Ministry of Energy, Mines and Petro-
leum Resources, Open File 1588-14.

Bailey, D (1969); Geology of the Swift River Area (934 /12;
3B /S16 & 930710, British Columlbis Ministry of Energy,
Mires and Petrolewm Resources, Open File 1989-5),

Bailey, D (1980)% Geology of the Central Quesnel Belt,
British Columbla (NTS %34, 938, 935 53D, British
Columbiz Ministry of Energy, Mines and Peiroleum Re-
soures, Open Flle 1990-31.

Papaors

Bloodgood, M.A. (1990): Geology of the Eurela Peak -
Spanish Lakes Area, British Columbia, Britisk Colim-
bl Minisiry of Energy, Mines and Petrobrum Resources,
Paper 199003,

Oiher Publications

Panteleyev, A, Balley, DG, Hancock, K. and Bloodgood,
M.A. (1991} Geology and Mineral Deposits of the
Cuesned and Horsefly River Map Anma, Cuesniel Ter-
rain, Central British Columbia, Britesh Columbia Min-
istry of Energy, Mines and Petrolewm Besources, Bulletin
in preparation.

Talks

Panteleyey, A. (1987 "Quesnel Propct Summary 1986.”
A presentation at the Cordilleran Boundup in 1987 in
\"n.nl;uul.l'u', Britizh Calumbia.

Bloodgood, M.A_ (1988) “Ceology and structural devel-
opment of the Trassic black phyllite unit in the Chuesnel
Terrain, Central British Columbia,” A presentation to
the Geological Society of America Meeting in 1988 in
Hawaii, UL5.A.
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Project name VANCOUVER
ISLAND, ISLAND
METALLOGENY

MDA expenditures £13.470 | 1986-195T)

Fr{rll.'l'pli' researcherfa) P WILTOMN

Supervising agency B.C GEOLOGICAL SURVEY
BRANCH

Project location VANCOUVER ISLAND

OBJECTIVES To reexamine the ore contrels and age
relationships of mineralization at a number of gold prop-
erties on Yancouver [sland, with particular emphasis on
suspecied Tertiary-age mineralization at Mount Washing-
ton, Zeballos and Kennedy River, in order o guide ex-
ploration into mew areas. This was to be achkrved through
1:50 000 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
the bettor definition of a suspected late-Tertiary epithermal
gold camp in which the majr mineralization was refated
o shallow-dipping structures of unknown tectonic signifi-
cance. A varbety of other gold oceurrences on Vancouver
lsland were visited and examined, Samples of alteration
and intrasive rocks believed @0 be directly related o min-
eralization were collected for feture examination and dat-
ing.

IMPACT As a result of this project, companies and pros-
poctors became more aware of the potential for unrecog-
nized Tertary mineralization associated with flat skruc-
tures on Vamoouver lstand. Two later nsiearch i
undertaken by the British Columbia Geological Survey

Branch were Initiated on the basis of observations made
and conclusbons reached bn this study.

OUTPUTS

Papers

Wilton, H. P, (1986} Mount Washington {(Demineer,
Murex), Brilish Columids Mirsiry of Erergy, Mires and
Petroleum Mesources, Exploration in British Columbia
1986, pages B29-E3D.

Project name MT. WASHINGTON
MINERAL DEFOSIT

MDA expenditures F10,000 (1585)

Principal researchee(s] R DAHL

Superrising agency B.C. CEOLOGICAL SURVEY
BRAMCH

Oither participating CARLTON UNIVERSITY

AgrHCirs

Project location VANCOUVER ISLAND

OBJECTIVES Toassistindustry exploration by provid-
i“E a detailed and nn'mpl'nlum.l.i\.r: dnl:rlpliun of thie miin-
eral deposits presently being explored at Moank 'i'l'u!-]'l.i:l'l:g-
ton on Vancouver [sland. This project intended to clarify
the age, origin and tectonic setting of the mineralization
and compare it with similar occurmences at Gem Lake,
Faith Lake, Piggot Creek and Wolf Creek.

ACHIEVEMENTS Approximately fve weeks of detailed
ficld mapping on Mount Washington were completed. A
limited amount of petrographic and analytical work was
carried out on samples collected,

IMPACT Some of the observations made in this study
represchnt l'la'rll'ﬁmnt contributions to the understand |:|1.51:|F
Moiint Washington geology and the arigin of its mineral

its. Resulis have been used and referenced |n other
research {most significantly in Geslogleal Fieldwork, 1988).

QUTPUTS

Talks

[ahl, B, Watkinson, D.H,, Wilton, H.P. and Bristow, | H.
(1989 “Geological and Tectonic Setting of the Mount
Washington Gold Deposit, Vancouver [stand, British
Columbia, Canada,” Gold B9 {an international sympo-
sium on gold metallogeny) in Toulouse, France, May
1985,

Project name FLATHEAD SYEMITE
INTRUSIOMNS

MDA expenditures 59,857 (1989)

Principal researcher(s} A LEGUN

Supervising agemcy B.C. GEOLOGICAL SURVEY
BHAMCH

Project location SOUTHEAST B.C

OBJECTIVES To guide private sector exploration in
southeastern British Columbia by examining the potential
size and distribution of gold cccurrences in the Flathead
syonite intrusions. This project intended o add to geologi-
cal knowledge on the type, setiing, structure, Hming and
retatbons of the syenbbes,



ACHIEVEMENTS Ceoclogical mapping at the 1:10 000
scale was undertaken in the Howell Creek area, focusing
on the structural setting of alkalic Intrusives, The project
was able 0 redefine the trace of @ number of important
faults because a serfes of recent forest fAres had increased
EXposunt in the area, The Intrusives were subdibvided
according to petrography and chemistry and the altera-
tans were described,

IMPACT The projoct has genarated enquires from a vari-
ety of exploration companies regarding the regional setting
of the intrusives. Draft copies of the map have been
distributed. Shell Canada Resources Limited is using the
information to pursue the potential relationship between
intrusivesand high OO, generation in wellsin the Flathead
area, The project’s dating of the age of tha intresives ag
Cretaconus rather than Tertiary, provided valuable infor-
mation for an exploration play based on similarities to gold
bearing Tertlary intrusives in the United States. The Geo-
logical Survey of Canada have also expressed ap interest in
the project.

QUTPUTS

Papars

Skupinski, A. and Legun, A. (1988): Geology of Alkalic
Rocks at Twentynine Mile Crock, Flathead River Arca,
Southeastern British Columbia, British Columebsa Min-
istry of Energy, Mines and Petroleum Resources, Explo-
ration in British Columbia 1988, pages B29-E34.

Other

Project name ALICE ARM

MDA expenditures B60,042 (19686)

Principal researchen(s) D, ALLDRICK

Supervising agency B.C. CEOLOGICAL SURVEY
BRAMNCH

Project localion NORTHWEST B.C.

OBJECTIVES To stimulate industry exploration by
documenting the regional ogical setting and delineat-
ing arcas of high mineral potential in the Kitsault River
walley in the Alice Arm arsa of northwestern Britlsh Co-
lumbia. This was to be achieved through 1:50 000 scale
Eeological mapping.

ACHIEVEMENTS A 700 square kilometre area was
mapped at 1:50 000 geological scale, and several mineral
oocurrences were examined. The project demonstrated
that all silver-rich deposits in the region were hosted
within a single stratigraphic unit.

IMPACT A new celestite-pyrite showing, the JAN pros-
pect, was discovered by oneof the mapping team. Thedata
from this program has been used by both Dolly Warden
Mines Limited and Cominco Limited to guide additional

Ceological Survays — Metallogenic Mapping « 25

claim staking in the area, Follow-up prospecting on
Cominco’s new ground has discovered additional show-
ings around Kitsault Lake.

OUTPUTS

Fleldwork Articles

Dawson, G. L. and Alldrick, Dv . (1%85): Geology and
Mineral slts of the Kitsault Valley (103P/11 &
12), British Columbia Ministry of Energy, Mines and
Petrolewm Resources, Geological Fieldwork 1985, Paper
1966-1, pages 219-224.

Alldrick, DJ. (1988): Volcanic Centres in the Stewart
Complex (103F and 1044 & B), Brilish Columbia Min-
istry of Energy, Minss and Pelrolewm Besourcss, Geo-
logical Field work 1988, Paper 1989:1, pages 233-240,

Dipan Filas

Alldrick, D], Dawson, [.A,, Bosher, J.A and Webster 1.C.L.
{19B85); Ceology of the Kitsault Biver Area {103F)
{1:50 000), Britisk Colusnbia Minisiry of Energy, Mines
ard Petroleurm Besources, Open File 1985-2,

Other Publlcatlons

MINFILE 1030,F; 120 entries in the 1990 MINFILE release
wara codaed as part of this project.

Project name BARRIERE

MDA expeadifures £32.653 (198A)

Priactpal macarcher(s) P.SCHIARLEZA

Superoising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location SEOUTHEAST B.C.

OBJECTIVES To guide industry exploration in south-
easiern British Columbia by extending southward an ear-
lier mapping program carrled out in the Adams Plateau -
Clearwater area toinclud e the Vavenby region. This projed
intended to provide a more complete understanding of the
siratigraphy and structure of rocks assigned to the Eagle
Bay Formation and evaluateits massive sulphide potential
The distribution and genesis of large-tonnage low-grade
copper occurrences, such as the Harper Cresk deposit,
wore abso to be determined.

ACHIEVEMENTS Themapping program, which included
Ih:dimlp'dl‘y-n”nilﬁ n:hﬂpqdiﬂ:ﬁ,eﬂ.ilmkhu:llh.ﬁmurkn
assigned to the Eagle Bay Formation included both 2 lower
Paleozoic and a Devono-Mississippian succession, This
led to the recognition of a major thrusi-imbrication within
the Eagle Bay assemblage. The project resulted in an
improved understanding of Eagle Bay stratigraphy and
the diverse tectonic environmenits, which in twrn ereated a
better understanding of the different of mineral
deposits hosted. Specifically: 1) sediment-hosted Ag-Ib-
Zn massive ln.lphi.d: d:Funih were houfd ko ooeur within



26 « Promolion of B.C. Mineral Polential

a Lower Cambrian volcanbe-sedimeniary package that
probably accumulated In a rift environment; 2) volcano-
genle massive sulphides were discovered withina Devonian
volcanic assomblage that probably represents arc-relabed
volcanism; 3) disseminated copper mineralization was
found to bo spatially associated with Devonian granitoid
intrusives that were probably comagmatic with the arc
assemblage; and 4) uranium-flourine mineralization was
determined to be syngenetic with frachytic volcanic and
intrusive rocks that could be related to an extonsional
regime |abe in the history of the Devonian arc,

IMPACT This project was undertaken in an area that has
been the focus of considerable exploration activity, The
geological maps and reports produced have been widely
used by explorationists because they delineate areas and
rock units favorable for specific styles of mineralization
within the diverse Eagle Bay package.

OUTPUTS

Fleldwork Artlcles

Schiarizea, P. (19851 Geology of the Eagle Bay Formation
Between the Raft and Baldy Batholiths (83M/5, 11 &
12); British Columida Mingsidry of Energy, Mines and
Petrolesim Resources, Geplogical Freld work 1985, Paper
1985-1, pages 85-94.

Opan Fliss

Schiariza, P (196858) Coology of the Vavenby Area (B2M/
12 and parts of 5 and 11}, British Colwmlia Ministry of
Energy, Minesand Petroleum Resources, Open File 19863,

Papers

Schiarizza, P. and Preto, VAL (1987 Geology of the
Clearwater-Vavenby-Adams Plateau Area, Bridish
Columbia Minstry of Energy, Mines and Palrolmim e
sources, Paper 1987-1

Talka

Schinrizea, P, (1988): “Regional Ceology and Mineral
Deposits of the Adams Platcan - Clearwater Region.™
A presentation given st the Kamloops Explomation
Conference in Kamloops, British Columbia, 1988,

Project name CHILKO LAKE

MDA expenditures 103,008 (1986-1987)

Prircipal researcheris)  G. MCLAREN

Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH

Prafect location SOUTH CENTRAL B.C

OBJECTIVES To document the mineral potential and
atimuilate firther industey evaluation of an anea that is a
candidate for provincial park status in the Chilko Lakeares
of south central British Columbia. This was fo be achieved

through 1:50 (00 scale geological mapping, detailed stream
sediment geochemical surveying, prospecting and exten-
sive lithogeochemical sampling.

ACHIEVEMENTS Mapping identified lavourable geo-
fogic environments for of beast four types of deposits
[porphyry, vein, skarm and massive sulphidel. Stream
sediment geochemical anomalies further refined areas of
higher mineral potential within favourable environments.
l‘mspu:ﬁngmﬂ 1i'thnﬁmch:hﬁ.'|l‘.r_|||' resuilied 10 discoveries
of porphyty and vein-type mineralization and confirmed
the tenar of known mineralization, fones of high mineral
potential can now be confidently identified.

IMPACT Mineral claim staking followed quickly after
each year's release of information. Exploration work has
been conducted on at keast five separate claim groups as
wigll as some imited follow-up tothe stream sediment data
on a reglonal basis. Indusiry interest in the area continues
b0 e high. Botween this study and the industry follow-up,
a thorough evaluation of a future park status has boen
achloved,

OUTPUTS

Flaldwork Arllcies

MecLlaren, GP. (1985 Geslogy and Mineral Potential of
the Chilko-Tassko Lakes Anca (920004, 5, 92] /13,921
16; 92M /1), British Columbia Minstry of E , Mliries
and Petroleuwm Reseurces, Genlogical Fieldwurk 1985,
Paper 1986-1, pages 265-274,

McLaren, G.P, (1986} Geology and Mineral Potential of
the Chilko Lake Arca (92M/1, 8; S2074); British Co-
himbia Ainisiry of Energy, Mines and Petroleum Re-
sowrces, Goological Fleld work 1986, Paper 1967-1, pages
31243

Opan Fllas

McLaren, GI (1986) Stream Sediment Geochemistry of
the Chilko-Taseko Lakes Area, British Columbia Min-
isiry of Emergy Minesand Petroleum Resources, Open File
1 G,

MecLaren, G.P. (1987); Geochemistry of West Chilko Lake
(92N /1, 8) British Columbria Miwistry of Emergy, Mines
anif Petrolesom Resources, Open File 1967-14.

McLaren, G.P. (1987 Geology West of Chilke Lake, Ceol-
ogy and Lithogeochemistry of the Chilko-Tasoko Lakes
Area (92N1, 8 9201/4, 5), British Columiia Ministry of
Energy, Mines and Petroleum Resources, Open File
198712

DHher Publicatlons

McLaren, G.P. (19%0: A Mineral Resource Assossmaent of
the Chilko Lake Manning Aroa; British Columbila Min-
tsiry of Energy, Mines amd Petroleum Besources; Bulle-
tin 81.
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Talks

MeLaren, GP.(19689): "Integrating Minoral Resource Data
o Define Mineral Potential: The British Columbia
Mineral Land Use Approach.” A paper presented at
the “16th Geochautauguas,” Mineral Resource A ssoss-
ment - Integrated Approaches; Mewark, Delaware,
Cwtober 1989,

evaluating and identifying the phosphate potential, This
was to be achieved through 1:50 000 scale geological map-
ping.

ACHIEVEMENTS FPhosphatic intervals in the Sulphur

Mountain Formation in the Wapati Lake ares woro sam-

plad and analyzod and the regional geological sctting was
reviewsd.
IMPACT Results from this study were incorporated into
Project name WAPITI LAKE a province wide review of phosphate.
MDA expenditires $6,230 (1986) OUTPUTS
:::umn: ’ ::-:.LE GEOLOGICAL SURVEY Fbnanc o
. v Legun, A_and Elkins, P*,(1985): Wapiti Syncline Phosphato
Project loeation NORTHEAST B.C.

OBJECTIVES To guide mineral exploration activity in
the Waplti Lake area of northeastern British Columbia by

Potential (93] /10, 7), British Columbia Ministry of En-
ergy, Mings and Priroleum Resvurces, Conlogical Fueld-
work 1965, Paper 1986-1, pages 151-153,
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Project name MAFIC AND
ULTRAMAFIC ROCKS
MDA expendilures 417, 7RE (1988-19%0)
£40,000 (Budgeted, 1991}
Privicipal researcher(s) G NIXON
Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH
Praject location PROVINCE-WIDE

OBJECTIVES To generate exploration activity by
studying the resource potential of the Alaskan typo mafic
and ultramafic rocks in British Columbia for commercially
viable deposits of platinum metals, chroeme, nickel, cobalt,
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 through geological mapping ata 1:8 000 to 1220 000
scale, geochemical sampling, isotopic dating (uranium-
lead) and mineralogical analysis lelectron microprobel.

ACHIEVEMENTS Detailed mapping of Alaskan-type
mafic and ultramafic complexes throughout British Co-
lumbda provided a geological and geochemical database
for this important class of PGE bearing intrusions.
Geochemnical studies identified chromitites as the principal
source of PGE anomalies, and mineralogic studies related
the placer concentrations of PGE with chromitite oocur-
rences im the lode. The project defined specific targets for
further evaluation by industry.

IMPACT Prospecting activity for PGE continued ata high
lowel during the course of the project, particularly by junior
companies. Public talks and poster sessions substantially

A four year invesligalion examined the resource potentis/
of Alaskan fype mafic and wtramafic rocks for commarcially

wiablp deposits of platinum melals, chrome, nickel, coball,
asbesios, jade and gokd.

increased the public’s awareness of the program. The final
impact of accumulated data will probably not be felt until
tho neext phase of PGE exploration in the provinoe.

QUTPUTS

Flaldwark Arlicias

Nixon, G.T. and Rublee, V.J. (1987): Alaskan-Type
Uitramafic Rocks in British Columbia: New Concopts
of the Structure of the Tulameen Complex, Britizh
Columbia Ministry of Energy, Mines and Patroleum Fe-
porces and Htawa-Carleton Centre for Graduate
Studies, Oetawa Liniversity, Geologheal Fleldwork 1987,
Paper 1968-1, pages 281-294,

Mixom, G.T., Ash, C.H,, Connelly, LN, and Case, G. (1983):
Alaskan-Type Mafic-Ultramafic Bocks in British Co-
humbia: The Gnat Lakes, Hickman, and Menard Croek
Complexes, British Columbia Ministry of Energy, Mines
ard Petroleum Resources and Memortal University of
Mewfoundland, Geological Fleldwork 1988, Paper
1969-1, pages 425942

Mixon, T, Hammack, J.L. and Paterson, W.P.E, (1989);
Ceology and Moble Metal Geochemistry of the
Johanson Lake Mafle-Ultramafic Complex, Morth
Central British Columbia (3409, Entish Columbia
Mintstry of Erergy, Minss and Petroleum Resources,
Geological Field work 1988, Paper 1980-1, pages 417-
424

Hammack, |.L, Nixon, G.T., Wong. R.H. and Paterson,
WILE. (1988): Ceology and Moble Metal Ceochemistry
of the Wrede Creek Ultramafie Complex, North-Cen.-
tral British Columibia (340 /9), Erifish Columbia Mir-
isdry of Emergy, Mings and Petroleum Resources, Goo-
logical Fieldwork 1989, Paper 1990-1, pages 405-415,

Nixon, G.T,, Hammock, |.L., Connelly, |.N., Case, G. and
Paterson, W.P.E. {1983)- Em‘h;lg}r and Moble Metal
Geochemistry of the Polaris Ultramafic Complex,
Maorth Central British Columbia (S4C /5, 120, British
Columbia Ministry of Erergy, Mines and Petroleum Re-
mﬂm_mﬂmlugka] Fieldwork 1538, Paper 199(0-1, pages

Mixon, G.T. (1989 Ceology and Precious Metal Potential
of Mafie-Ultramafic Rock in British Columbda, British
Columbia Ministry of Energy, Mines and Petroleum Re-
sources, Geological Field work 1989, Faper1990-1, pages
A53-358.

Cipan Flles

Mixon, GT. (1988) Ceology of the Tulamesn Ultramafic
Complex, British Columbia Mindsiry of Energy, Mines
arad Petrolesm Resources, Open File 1985-25,

Mixon, G, and Ash, C. (1989): Preliminary Geology and
Novle Metal Geochemistry of the Polaris Mafie-
Ultramafic Complex (MC/5 & 12), British Columbia
Ministry of Energy, Minesand Petroleum Resources, Open
File 1588-17.



Nixon G, and Ash, C. (1989); Ceology and Noble Metal
Ceochemistry of the Turnagain Ultramalic Complex
(1041 /7 & 100, British Columbia Ministry of Energy, Mines
ard Petroleum Resources, Open File 1985-18,

Mixon, G.T., Hammack, |.L., Paterson, W P E. and Nisttafl,
C. (19900 Ceology and Noble Matal Geochemibstry of
the Lunar Crook Mafic-Ultramafic Complex (4E/13
tic 14}, Bntish Columbia Minisiry of Energy, Mines and
Petroleusm Resources, Open File 1990-12.

Mixen, G.T., Hammack, L, Ash, CH., Connefly, .M.,
Case, ., Paterson, W.PE. and Muttall, C. (19%0; Ge-
ology of the Polaris Ultramafic Complex (940 /5 & 12),
British Columibia Mimistry of Energy, Mines and Peiro-
lewim Resources, E".'I'Pnr: File 199013,

Hammack, |.L., Mixon, G.T., Wong, B.H,, Paterson, W PE,
and Muttall, C. (19901 Geology and Moble Matal
Gaochemistry of the Wredo Crock Ultramaiic Com-
plex (940 /9, Britisk Columbia Minisiry of Erergy, Mines
and Petroleum Resources, Open File 1990-14.

Papars

Nibon, GT. (1988): Alaskan/Ural Uliramafic Complexes
in the Canadian Cordillera and the Aussie Conneg-
tiom, Gealogioal Association of Conada, Mineral Deposits
Division Newsletter, Mo. 26, pages 3-4,

Mixon, G.T., Cabrl, L], and Leflamme, |.H.G. (19900 Plati-

nuwm Group Blement Mineralization in Lode and Placer

its Associated With the Tulameen Alaskan-type

Complex, British Columbia. Cenadian Mimeralogist, v.

2B, “Spexial Issue on Advances in the Study of Plati-
num-Group Elements.” (in press),

Other Publlcations

Mixon, G.T, Cabri, L], and LaFlamme, JH.C. (19838
Origin of Platinum Nuggets in Tulamesn Macers: A
Mineral Chemistry Approach with Potential for Ex-
ploration, British Columbia Ministry of Energy, Mines
and Petroleem Resourees, Exploration in British Co-
lhumibia 19588, pages BA3-B89,

Talka

Ninon, G.T. (198%): “Platinum and other new materials.”
Lrniversity of Victarda, Public Lectune,

Nixon, G.T. (1990} “IPCE potential of Alaskan-type
ultramafic complexes in British Columbia.” 4th An-
nual Meeting, Friends of the Igneous Bocks, Corvallis,

Oregaon,

Nivon, G.T, (1990 “Geology and platinum-group ele-
ment potential of Alaskan-type maflc-ubtramafic com-
plexes in British Columbia,” 7th Annual Cordilleran
Geology and Exploration Roundup, Vancouver, British
Columbia.
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Project name BABINE RANGCE

MDA expendiiures 27655 (1987)

Principal researcher(s) D MACINTYRE

Supermising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location WEST CENTHAL B.C.

OBJECTIVES Toencourage mineral exploration in the
Babine Rangeof west contral British Columbia by develop.
ing a metallogenic model for the wide variety of mineral
deposit types present in the area. This objective was to be
achieved by undertaking a 150 000 scale mapping project
i order to provide an accessible geological database for
future exploration.

ACHIEVEMENTS Two 1:50 000 scale map sheets were
completed. The Jurassle stratigraphy was subdivided into
saveral mappable units. The structure of the Dome Moun-
faingold camp wasdefined, A late Cretacoous caldera was
defined in the Mount Cronin area. Several new mineral
oocurrences were discoversd during mapping.

IMPACT Deotailed mapping in the Dome Mountain and
Mount Cronin areas has assisted companies working in
these areas with property assessments, Fault offsets of veln
systems have been documented and used to pradict pro-
spective areas. MNew claims were staked aftor release of
open file maps and assay data.

pan

!
t o |

MDA projects have helped the B.C. mining indwsine sirafch
iz dollar through befter targeting of exploration funds
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OUTPUTS

Fieldwark Arilcies

Macintyre, D.G., Brown, D.G., Desjardins, P. and Mallett, P.
(15986); Babine Project (931710 & 15); British Columbs
Ministry of Energy, Mines and Peiroleum Resources,
Ceological Fieldwork 1986, Papor 19671, pages 201-
218

Open Fllas

MacIndyre, D, Desiardins, P, Mallett, P, and Brown, D.G.
(1987} Geology of Dome Mountain Ansa, British Co-
lumbia Ministry of Emergy, Mines and Peiroleum Re-
sources, Open File 1387-1.

ZIRCON SEFARA-
TION, MICROFOSSIL
SEPARATION,
GEOCHEMISTRY
RESEARCH, LIGHT
STABLE ISOTOPES

Project name

MDA expenditures
Suprreising agency

$12,705% (1984)
B.C. GEOLOGICAL SURVEY
BRAMCH

VICTORIA AN
VANCOUVER

Profect location

DBJECTIVES During the first year of the MDA, these
projects wereundertaken o provide lechnical supportand
input into other larger projects. In later yoars, the costs of
laboratory work were assignod o individual pmojects.

ACHIEVEMENTS These projcts funded the laboratory
work required for a number of projects.  Zircon concen-
trates were separated and analyzed at the University of
British Columbia from sam ples collected from theSilverton,
Hedley, Alice Arm, Highland Valley and Kimberly areas.
Samples from the Mount Henry Clay, Alice Arm,
Clearwrater, Cariboo and Hedley areas weredissolved and
micrefossils extracted and identified. Mewtron activation
analysis to determine concentrations of lanthanides {rare
earth elements) was conducted on samples from  north,
west and central British Columbla. Light stable isotope
analysis was carried out on samples from the Toodoggone
precious metal camp.

IMPACT Eesults from these tests wene Incorporated into
the larger projects.

University of British Columbia
Mineral Research Support

SEASONAL VARIA-
TIONS IN GOLD

MDA experiditures 530,600 (1987-1990)
Principal researcher(s)l  'W.K. FLETCHER

Project [ocation SOUTH CENTRAL B.C. ANTY
VANCOUVER 1SLAND

Project name

OBJECTIWVES To improve the design and Interpreta-
tion of gold explorstion geochemical surveys by investi-
gating the sedimentological behaviour of gold particles in
streams.  This project intended to determine the most
favorable size fraction, sampleamount and site for optimum
sampie collection and results,

ACHIEVEMENTS As part of a broader study examining
the behavior of heavy minerals in streams, the distrlbution
and transportation of free gold in streams was studied.
Results sugsested that heavy mineral concentrates from
bar-hesd gravels provided the most reliable sample sites
for detecting the presence of gold inlow denaity reconnais-
sance surveys. It was found that samples collected im-
mediately after peak discharge events were the best and
1II'EI! amounts of material l:u]: = 250 HEJ Pl'unu:n:l in the
field wer= n to obtain a representative sample.
Collection of bar-head samples that were too small were
found to seriously compromise the reliability of a survey.
The study recommended that if it was not practical to
collect wd lew at bar-head sites, und}r:ndimmu
from bar-tail pools should be considered as an alternative.
This was alw determined o be the moat suitable approach
for follow-up surveys.

IMPACT Stream sediment geochomistry and heavy min-
eral surveys have routinely been used inthe early stages of
gold exploration in the Cordillera. However, the results of
such SurvEis have often been :l;l'rl:m-r.-l}' ermatic and diffi-
cult to reproduce or confirm. The practical implications
derived from thisstudy should helpioincrease the reliabdlity
of these surveys,

OUTPUTS

Flaldwork Arilclas

Dray, 5 and Fletcher, K. (1985): Seasonal Variation of Gold
Content of Stream Sediments, Harris Creck, Mear
Vernon (B2L/02), The University of British Columbia
and British Columbis Ministry of Energy, Mines amid
Peiroleum Resources, Geological Fleldwork, 1986, Pa-
por 1967-1, pages 401-503.

Fletcher, W.K. and Day, 5]. (1987 Seasonal Variation of
Gold Content of Sream Sediments, Harris Creek,
Mear Vernon: A Beport, The University of
British Columira and British Columbis Ministry of En-



ergy, Mines and Petroleum Resources, Geological Field-
work, 1987, Paper 1988-1, pages 511-514.

Fletches, W K, and IhlI.'IE, W. (19897 Size Distribastion of
Gaold in Drainage Sediments: Mount Washington,
Vancouver [sland (92F /14), Brilish Columibio Ministry
of Energy, Mines and Peirolewm Resowrces, Goological
Fieldwork, 1988, Paper 1989.1, pages 603-505.

Opan Filas

Fleteher, W.E {1990} Dispersion and Behaviour of Gold in
Stream Sediments, Aritish Columbia Minisiry of Energy,
Mines and Priroleum Resources, Open File 194028,

Othear

Day, 5]. and Fletcher, WK, (1586} Particle Sze and
Abundarce of Gold in Selected Stream Sedimenis,
Southern British Columbia, Carada, Journal af
Gm:.ﬁrm'.mtfq:lhrdiun. B pages AE-214

Day, 5.). (1988}, Sampiing Stream Sediments for Gold in

Mireral E i, Seuthern Brivish Columbia, un-
published M.5c. thesis, The University of British Co-
harmbia,

Fletcher, W.E. and Day, 5], (1968): Behaviour of Gold and
Ohiher Heavy Minerals in Drainage Sediments: Some
Implications for Exploration Geochemical Survays,
Prospecling in Arass of Glactafad Terrain, 1988, ed.
MacDonald, DR, Canadian Institute of Mining and
Metallurgy, Halifax, Mova Scotia, pages 171-183.

Fletchier, W.E. and l'll.'lr.n.k_'g,rll S 888y Determination of
Caold by Cyanidation and Graphite Furnace Atomic
Absarption Spectroscopy, Journal of Geochemical Ex-
ploration, M, pages 20-3.

Day, 5.). and Fletcher, WK, {198%); Effects of Valley and
Local Channel Morphology on the Distribution of
Gold n Stream Sediments from Harris Croek, British
Columbia, Canada, fourmsl of Geochemical Exploration,
32, pages 1-16.

Fietcher WK, and Day, 5. (1989} Behaviour of Gold and
Other Heavy Minerals in Drainage Sediments: Some
Implications for Exploration Geachemical Surveys,
Transactiors Institute Mining and Metallurgy, Sectiom H:
Applied Earth Science, 98, pages B130-134,

Flatchaer, WK and Waolcods, ], (1989); Sepsonal Variation in
Transport of Gold in Harris Creck: Implications for
Exploration, Association of Exploration Ceochemists,
Explore 66, pages 1, Band 9.

Day, 5. and Fletcher, WK, {in press); Concentrations of
Magnetite and Gaold ar Bar and Reach Scales inoa
Gravel-bed Stream, British Columbia, Canada, fewrnal
pfSﬂiﬁuEﬂhr}l .F'dm!ag].

Floicher, W.K. and Wolcott, |. (in pressk Transport of
Magnetite and Gold in Harris Creek, British Colum-
bla, and Implications for Exploration, foursal of
Genchemioal Esplorition.
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Church, M., Wolodt, |, and Fletcher, W K. (in pressi: A Test
of Equal Mobility in Fluvial Sedimant Transport, Water
Hedrurees Hesngreh

Project name PEACE RIVER
PALYNOLOGY
MDA expenditures $10,000 { 1987-1268)
Principal researchers  |.A. BROATCH
Project location NORTHEAST B.C.

OBJECTIVES To determine the palynobogic zonation
and correlation of the Mesce Fiver coalfields in northeast-
orn British Columbia. Th[inﬂ:llEIft intended to examine the
Lower Cretaceois coal-bearing rocks in ander o gonerate
4 type section to be used in interpreting, correlating and
dating the section.

ACHIEVEMENTS The Lower Cretaceous coal-bearing
ok ks were examined for palynomaorphs (terrestrial spores
and pollen and marine dinoflagellate cysts), Open marine
and non-marine strata weore jdentified on the basis of
palynomorph type and abundance, Contact relationships
were examined and clarified. The palynotogic section was
compared with the lithologic section and a geologic age for
the rocks was established,

IMPACT A numberof groups have expressed an interest
in the results of this project, These include; the Geological
Surviery of Canada Institute for Sedimentary and Petrolewum
Ceology (where ongoing studios of ihe region are being
carried out), geclogists working in the Peace Rlver coal-
ficld {who are trying to better understand the facics distri-
‘butin) and geologists throughout western Camada (who
eay mow use the section as a basis for age comparison),

OUTPUTS

Flaldwork Articles

Broatch, |.C. (1985) Palynological Zonation and Correla-
tion of the Peace River Coalfield, Mortheastern British
Columbia, The University of British Columbia and
linitich Colwmbin Ministry of Energy, Mines and Petro-
feum Resawroes, Ceological Fieldwork 1965, Paper 1586-
1 pages J21-36.

Broatch, ). (1988): Palynclogical Zonation and Correlation
of the Peace River Coalfield, Mortheastern British
Columbia: An Update, The University of British Co-
Tumbia and Britizh Columbta Minigtry of Erergy, Mines
and Petrolrum Resources, Geological Fieldwork, 1956,
Paper 19871, pages 373-382.

Broatch, [.C. (1967 A Summary of the Hesults of a
Palynological Investigation of British Columbia’s
Mortheast Coalficld, The University of British Colum-
bia and British Columbdia Miristry of Energy, Mines and
Petroleum Resources, Geological Fieldwork, 1987, Paper
1983-1, pages 451457,



32 « Promotion of B.C. Mineral Podential

Project name BREALORNE
MDA expenditures $20,200 1587-1989)
Principal researcheris) . LEITCH

Project location SOUTHWEST B.C.

OBJECTIVES To provide an updated interpretation of
the geslogy and genesis of the Bralorne gold viein deposit
insouthwesiern British Columbia for use by explomtionises.

ACHIEVEMENTS Mapping of the Bralome gold vein
deoposit was wpdated by using modern methods of
geochronometry, geothermometry, mineralogy, thermo-
dynamic modelling, stable galena bead isotopes
and structural analysis. The age of the mineralization and

relationship to theage of other deposits was established for
the first ime.

IMPACT Thiz project provided a much betier under-
standing of the Bralorne gold vein deposit which should
priove usefil to the exploration indusiry,

Flaldwork Arthclias

Leitch, CH.B, and Godwin, C.L (1986} The Bralorne Cold
Vein Deposit: An Update (92] F15), The Unlversity of
British Columbia and Britisk Columina Ministry of En-
ergy, Mires and Petroleum Resources, Geological Field-
waork, 1966, Paper 19671, pages 35-34.

Ledtch, CH.B, and Codwin, C1. [1988): [sotopic Ages,
Wallrock Chemistry and Fluid Inclusion Data from
the Bralorme Gold Vein Depasit (92] f15W), The Uni-
versity of British Columbia and Britisk Columbia Min-
istry of Emergy, Mines and Peiroleum Besources, Geo-
logical Fieldwork, 1987, Paper 1988-1, pages 301-324,

Leiteh, CH.B,, Godwin, C.1. and Browm, T.H. {1988k Char-
acteristics of Mineralizing Fluids in the Bralorme-
Mioneer Mesothermal Gold Vein Deposit: Bosultsofa
Fluld Inclusion, Stabde [sotope, and Thermodymamic
Study (92] /15W), The Universiy of British Columbia
and British Columbia Mindstry of Emergy, Mires ard

METALLC-RENIC
MAPPING PAOJECTS

UBC MINERAL
RESEARCH SUPPORT




Petroleum REesources, Geological Fleldwork, 1983, Pa-
per 1988-1, pages 365-375,

Abstracis

Leitch, CH.B. and Godwin, CL (1983): Geology of the
Bralorme-Plonesr Mesothermal Gold Veln Camp,
Southwestarn British Columbia, Abstract in
Cordilleran Section Moeting, Canadian Institute of
Mining and Metallurgy, Fernie, British Columbia,
Movember, 1588

Ledteh, CH.B., Dawson, K.M., and Codwan, C.1 {19683);
Late Cretaceous-Early Tertiary Gold Mineralization:
A Galena Lead lsotope Study of the Bridge Kiver
Mining Camp, Southwestern British Columbia,
Canada, Abstract in Gold Conferende, Melbourne,
Australia.

Othar

Leitch, CH.B. (1989): Ceplogy, Wallroeck Alteration, and
Characteristics of the Ore Fluld at the Bralorne
Mesothermal Gold Vein Deposit, Southwestern Brit-
ish Columibia, unpublished PhD. thesis, The Univer-

sity of British Columbia.

Leitch, ©, Dawson, KM, and Godwin, CL (1989 Early
Late Cmurmu:-EarIJ.r Tl:'ti.ar_p' Gold of the Brids;l:
Kiver Mining Camp, Southwestern Britlsh Columbia,
Canada, Econmic Gevlegy, Volume B4, pages 23767235,

Ceological Surveys - Metallogenic Mupring « 33

Ledlch, C.H.B, Godwin, C.L, Brown, T.H., and Taylor, BE.
(in pressh Geochemistry of Mineralizing Fluids in the
Bralome-Fioneer Mesothermal Gold Vein Deposit,
British Columbia Canada, Economic Ceology,

Leitch, C.H.B.,, Yan der Heyden, P, Godwin, C.I,
Armstrong, H.L., and Harakal, .E. (in press)
Geochronology of the Bridge River Camp, including
Petrochemistry of Relevant Parts of the Cad wallador
and Bridge River Terranes, Southwestern British Co-
lumibia, Canadion fourna! of Earth Scerce,

Digplays

Leitch, C.H.B, and Codwin, C.I. (1986} Ceology of the
Bralorne-Pioneor Cold Deposits, Southwestern Brit-
ish Columbia Postor Display, Cordilleran Roundup,
Yancouver British Columbia, Hotel Vancouver, Janu-
ary 1986,

Leteh, C, and Godwin, CL (1988} Geology of the Bralorne-
Pioneer Mesothermal Gold Camp, Southwestern Brit-
Ish Columbla Poster Display, Cordilleran RBoundugp,
Hotel Vancouver, Yancouver, British Columbia,
January 1588,

Leitch, CH.B, and Godwin, CL. (19891 CGeology of the
Eralorne-Pioneer Gold Camp, Southwestern British
Columibia Fﬂmﬂisplni_,r_.f_'nrdillmn Huu:n.dup, Ho-
tal Vanemaver, Vansswver, British Columbia, Febru-
ary 1989 {1st place in University Pester Competition),

L

Tha MDA supparted graduate studen! work (hrough 19 difarent gecscience studies af the University of British Columbia
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Profect namie INDIAN RIVER

MDA expenditunes 829,500 (198 7-1%48)
Principal esearcher{s) D. REDDY
Project location SOUTHWEST B.C.

OBJECTIVES Todeterminetheageand structural style
of the volcanogenic deposits that ocour in the Indlan 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
voleanogenic deposits near Whistler, Work was done to
determine the age of the stratigraphy and the final resulis
are currently being compiled. Kesults to date indicate
changes in structural style botween the [ndian River belt
and the overlying volcanics associated with Sky Pilot
Mountain (which are known to ba Cretacoous Gambier
l:.‘.:ruu.'p unitsl, which SUppOrts a Jurassic B Galena bead
isotope analysis suggests a common age among volcano-
genic deposits assigned to Harrlson Lake Group and
Cambier Group rocks.

IMPACT This work represents the first published, misd-
erm, detailed mapping of this area of voleanogenic depos-
its. It will beofinterest Incompanies involved inexploration
for volcanogenic deposits,

OUTPUTS

Fialdwork Articlas

Eeddy, .G, Ross, .V, and Codwin, C.I, (1986): Geology
of the Hopkins Property, Indian River Area, South-
wesbern British Columbla (526G /113, The University of
British Columbdia and Brilish Coliambia Minisiry of En-
ergy, Mines and Petrolewm Resources, Geological Field-
work, 1985, Paper 1987-1, pages 43-45,

Reddy, D.G., Ross, LV, and Godwin, C.L (1986): Coology
of the Maggie Property, Indian River Area, South-
western British Columbia, The University of British
Columbiaand British Columbio Minisiry of Energy, Mines
ard Peiroleum Resources, Geological Feldwork, 1957,
Paper 1963-1, pages 195-300.

Cther

Feddy, DUG. (1969): Geology of the Indian River area,
Southwestern British Columbia, unpublished M 5c.
thesis, The University of British Columbda.

Displays

Reddy, DG, Godwin, .1, and Ross, V. (1989): Discrimi-
nation, Using Calena Lead lsotope Data, of
Volcanogenic from Plutonogenic Deposits in Gambier
Group and Spatially Related Stratigraphy, Harrison
Lako to Jervis Inlet, Southwestern British Columbia,
Foster Session, Cordilleran Boundup, Hotel Yancou-
ver, Vancouver, British Columbia, February 1985,

Project name SILVER CREEK
MDA expeniditures §4,000 (1947-84)
Prircipal researchers J. BRADFORD

Project localion MORTH CENTRAL B.C,

OBJECTIVES To providea better understanding of the
Silver Creek, carbonate hosted, silver-lead-zinc-4in manio
deposit in north central British Columbla by underaking
a detailed mapping program.

ACHIEVEMENTS In addition to mapping, geochro-
nometry, sulphur isotope studicsand fuid inclusion stud ies
werecompleted inorder 1o provide a modern database for
genelic 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 project provided technical support to the
Midway mapping project. Understanding of this type of
deposit was enhanced by the work done in this study.
W hile other such deposits ane known in the provinoe, fiow,
incheding the famouws Bluebel]l mine in the southeast, are
wiell undersiood. These results should prove of benefit to
the exploration indusiry.

OUTPUTS

Flaldwork Articles

Bradford, |.A. And Godwin, CL (1987) Midway Silver-
Lead-Zine Manto Deposit, Morthern British Columbia
(1040 16), The University of British Columbia and
Britisk Columbia Mintstry of Energy, Mines and Petro-
beram Resources, Geological Field work, 1587, Paper 1988~
1, pages 333-360,

Oihar

Bradford, |. A. (1988): Geology and Genesis of the Mid way
Silver-Lead-Zine Deposit, Morth Central British Co-
lumbia, unpublished M .Sc. thesis, The University of
British Columbia, 285 pages.

Profect name WARNER PASS
FPETROLOGY

MDA expendifures $3,000 {1584)

Principal researcherfa) D PAYME

Praject locabion SOUTHWEST B.C.

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

ACHIEVEMENTS A detailed stratigraphic section and a
field map were produced which clarified the nature of the



contacts and the relative ages of the mappable units. Based
on the observations, the Mount Sheba igneous complex
was determined io have had three distinct phases of pla-
tonic and wolcanic activity.

IMPACT This study prowvided technical support to the
Taseko-Bridge Hiver project. The new insights obtained
regarding the character of the Mount Sheba igneous com-
plex will be an important reference source for Futune work.

OUTPUTS

Flaldwork Articlos

Payme, [LF. and Russell, | K. (168T): Ceology of the Mouns
Sheba Igneous Complex (9320/03), The University of
British Columbis and Britisk Columbia Ministry of En-
ergy, Mimes and Peirolem Resources, Gealogical Field-
work, 1987, Paper 1988-1, pages 125-130,

Project name FRANKLIN CAMP
PETROLOGY

MDA expenditurres §11,500 (1988-1969)

Principal meerarchersl M. KEEP

Project location SOUTHERNM B.C.

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

ACHIEVEMENTS Thechemical and mineralogical varia-
tiond to magmatic processes were documented and the
findings were related to the regional tectonics of southern
British Columbia. The temporal relationships betwern
magmatic processes and mineralization wene established,

IMPACT This work has been of use to explorationists
working on alkaline Intrusions. Since Placer Dome Incor-
porated relinguished its option on the property, there has
boan little economic interest in the projct ane,

OUTPUTS

Fialdwork Artlcias

Koep, M. and Hussell, LE. (19871 Ceology of the Averill
Plutonic Complex, Franklin Mining Camp (B2E /%),
The University of British Columbia and British Co-
burbis Ministry of Energy, Mires and Petroleum Fe-
sourees, Geological Fieldwork, 1987, Paper 1988-1,
pages 45-53.

Keep, M. and Russell, [ K. (1%88) The Geology of the
Averill Plutonic Complex, Grand Forks, British Co-
lumbda (B2E /%W), The University of Bridsh Columbia
and Hribsh Columbis Minstry of E . Mines and
fetrnleum Resources, Guﬂh:ra;inﬂ Fieldwark, 1988, Pa-
per 1989-1, pages 2731,
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Clhar

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 $27,000 (1967 -1930)

Principel researcher(s)  ]. GABITES

Praject location FROVINCE-WIDE

DBJECTWES To providea betterunderstanding of the
application of galoma lead isotope analyses io exploration
dECIFIDNE,

ACHIEVEMENTS Calona lead isotope data from mineral
occurrences arcund the provinee were analyzed. [t was
found that more information was vielded from samples in
some areas of British Columbia than in others, On a
rogional basis, the following information was revealed: In
the Stewart-lskut River area, Tertiary deposits could be
distinguished from [urassic deposits, Inthe Selwyn Basin
in portheastern British Columbia SEDEX deposits could
accurately be dated and distinguished from inkrusive re-
lated epigenetic 4 iz, In the Purcell Group, sullivan
type SEDEX deposits had a different load signature than
the epigenetic veins such as Vine and Moyie. In the
Smithers area, galena lead lsotopes were found to smear
alongaline thatcould represent lead generted by plutons.

IMPACT T]'l.i.‘]:!rn-j:tl showieed that in several dtances the
application of galena lead isotope analyses has helped to
focus exploration work, Many companies currendly use
this technodogy anad the British Columbla Mindsiry of En-
ergy, Mines and Petroleum Resources increasingly incor-
porates galena lead isotope studies into their regional
Mapping surveys.

OUTPUTS

Flaldwork Arlicles

Alldrick, D, Gabites, J.E. and Codwin, C.1. (1986); Laad
Isatope Daka from the Stewart Minkng Camp (10487
1) The Uni'u'l!rril}" of Brtish Columbia and Britisk
Columdin Mingstry of Energy, Mines and Petroleum Re-
sourees, Geological Fieldwork, 1985, Paper 1967.1,
pages 93-101.

Godwin, C.1. and Gabites, ] E. (1586} Galena Lead Isatops
Research on Mineral Deposits at the University of
British Columbia, The University of British Columbia
and British Columbia Ministry of Energy, Mines and
Petrolewm Resources, Geological Fieldwork, 19846, Pa-
per 1987-1, page 443.
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Gadwin, C 1. and Gabites, |.E. {1987); Galena Lead Isotope
Research at the University of British Columbia, The
University of British Columbia and British Colworehin
Ministry of Energy, Mined and Petroleum Fesources,
Geological Fieldwork, 1987, Paper 1988-1, pages 520-
530,

Andrew, A, and Godwin, C1, (19833 Galena Lead Isotope
hodel for Yanoouver lsland, The University of British
Columbiaand Hritish Columibia Ministry of Emergy, Mines
wrd Petraleim Resources, Goological Feldwork, 1988,
Paper 1989-1, pages 75-7%,

Godwin, CI., Gabites, J.E., and Schroeter, T.G. (1989
Galena Lead lsotopes of the Toodoggone Epithermal
Gold Camp, Morth Central British Columbia, British
Colusmbia Mrnistry of Eviergy, Mines and Pefroleum He-
sources, Cenlogical Fleldwork 1988, Paper 1989-1, pages
413415,

Godwin, CL, Pickering. A., Bradford, J.. Eay, GE, and
Wibster, | (1969):  Interpretation of Galena Lead
Isotopes from Texada [sland (82F), British Cobrmbis
Mipisiny of Energy, Mines ard Petroleum Resources, Goo-
logical Fieldwork 19689, Paper 1930-1, pages rN-174.

Abstracls

Godwin, C.1., Androw, A, and Gabites, | E. (1589): Calena
Lead Isotope Modals for Defining Age and Genesis of
Mineral Deposits in the Canadian Cordillera, invited

presentad at the Technical Program, 28th Inter-
national Geological Washington, D.C., Ex-
tended Abstracts, Volume 1 of 3, pages 1-559 - 1-560,
July 1989,

Alldrick, D), Godwin, C.1, Gabites, J.E, and Pickering,
A_DR_(1980): Turning Lead into Gold — Galena Lead
lsotope Data from the Anyox, Kitsault, Stewart,
Sul phurets and Iskut Mining Camps, Northwaest Brit-
ish Columbia, Abstract in GAC-B AT Annual Mecting,
page AZ, Vancouwver, British Columbia, May 1990

Gabites, | E., and Godwin, C.1 {1980); Lead [sotope Data
for Mineral Deposits inthe Central Intermantane Bels,
British Columbia, Abstract in GAC-MALC Annual
Mecting, page A42, Vancouver, British Columbia, May
194640,

Godwin, C1, Andrew, A, Reddy, D., Leitch, C.H.B,
Cabites, |.E., and Pickering, A (15990): Application of
Galena Lead Isotope Models for Defining the Ageand
Genesisof Mineral Deposits inthe Canadian Cord llera,
Abstract in GAC-MAC Annual Meeting, page Ad7,
Vancouver, British Columbia, May 1990.

Papars

Godwin, C.1., Gabites, L.E, and Andrew, A, (1988)
Leadtable: A Galena Lead Data Basa for the
Canadian Cordillera, with a Guide to its Use by
Explorationists, British Columbis Ministry of Energy,
Mines and Petrolrum Resources, Paper 198684

Ot hor

Andrew, A. (1987 Lead and Strontium botope Study of
Five Volecanic and Intrusive Hock Suibes and Related
Mineral k5, Vancoover Island, British Colum-
bia, unpublished PH.D. thesis, The University of Brit-
ish Columbla.

Hoy, T..and Godwin, C.I. {1988): Significanceofa Cambrian
Date from Galena Lead Isotope Data for the Stratiform
Cottonbelt Deposit in the Manshee Complex, South-
eastern British Columbda, Camsdiasn [eurmal Earth Sei-
ence, Volume 25, pages 1534-1541.

Andrew, A, and Godwin, C.I. (1989} Lead- and Stron-
tHum-Isotope Geochemistry of Paleozoic Sicker Group
and Jurassic Bonanza Group Volcanic Rocksand Island
Intrusions, Vancouver [sland, British Columbia, Ca-
rastiart Journal Earth Science, Volume 26, pages 894-907

Andrew, &, and God win, C.1. {1989 Lead - and Strontium-
lsotope Geochemistry of the Tertiary Catface Intru-
sboms and Related Mineralization, Vanoouver [sland,
British Columbia, Caradian Jourmal Earth Science, Vol-
uni 26, pages F20-936,

Andrew, A., and Codwin, C.1, {1889 Lead- and Stron-
tium-lsstope Geochemistry of the Karmutsen For-
mation, Vancowver Bland, British Columbia, Canadiaas
Journal Earth Science, Volume 26, pages 908-919.

Displays

Gabites, |.E., Godwin, CI,, and Alldrick, . (1987 Calena
Lead Isotopes in the Stewart Area, Northwestern Brit-
ish Columbia, Poster Display, Cordilleran Roundup,
Vancouver, Britlsh Columbia, Hotel Yancouwer,
Vancouver, British Columbila, January, 1967,

Gabites, L.E., Godwin, C.1 and Schroeter, TG, (1988): Ga-
lena Lead Isotopes in the Tood Epithermal
Gold Area, North Central Britdsh Columbia Poster
Display, Cordilleran Foundup, Hotol Vancouver,
Vancouver, British Columbla, January 1984,

Talks

Gabites, |LE., and Godwdn, CL (19881 "Galena Lead Iso-
topes in the Intermontane Belt,” Central British Co-
lumbia, presented at the Smithers Exploration Group
Roview, Hritish Coticmbis Minetry of Energy, Mines dnd
Petrolrum Resources, Smithers, Brtish Columbba, Oe-
tober, 1985,

Andrew, A, Armstrong, R.L., and Godwin, C1 {1989
“Lead-Strontium-Neodymium lsotope Study of Van-
couver Island,” Lithoprobe Workshop, The Univer-
sity of British Columbia, Yancouver, British Colami-
bia, February 1989,

Godwin, C.I. (1989): “Application of Lead Isotopes in
Mineral Explaration”, at Ore Deposit Se-
ries, Geological Survey of Canada, Yancouver, British
Columbia, Fobruary 14, 1985,



CGodwin, C.1, Andrew, A, and Gabites, [ E. (1989} “Ga-
lena Lead Isotope Moded for Paleozoic and Tertiary
Deposits, Vancowver Island,” British Columbia, Brit-
ish Columbia Minisiry of Energy, Mines and Peiroleum
Ersourees, Vancouver island Sicker Workshop, Tally
Ho Moted, Nanaimo, British Columbda, September

1989,
Project name CONODONT DATING
MDA expenditicres 515,500 (1988-1990)
Primcipal researcheris) M. ORCHARD
Project location PROVINCE-WIDE
CBJECTIVE  Toprovide microfessil, particularly cono-

dont, determinations, ages, and paleothermometry (CAT
data for the British Columbia Mindstry of Energy, Mines
and Petroleumn FResources in support of their regional

mapping projects,

ACHIEVEMENTS Approximately 5N collections were
organized and assessed and curatorial, geographke, and
siratigraphic data verified. Faupal, blochrono and
thermometric data, supported through the Geslogical Sur-
vey of Canada, were also com pleted. Recently, all relevan
data was compiled, edited and converied into database
files in preparation for publication.

IMPACT The data compiled during this project has been
fundamental to many of the government’s mapping
projects. [t has been wsed to compile stratigraphic se-
quences and delineste Tock units and struchores.

OuUTPUTS

Flaldwork Arilcles

Crrchard, M.). and Irwin, 5. (1987} Conodoni
Biostratigraphy, Midway Property, Norhern British
Columbla (1040 /16), Geologlcal Survey of Canada,
The University of British Columbia and Britisk Co-
fumibla Misistry of Erergy, Mines and Petroltum Re-
sources, Geplogical Fleldwork, 1987, Paper 15888-1,
pages 249-353.

Irwin, S.E.B. & Ovchard, M.]. (1989) Coenodont
Bivstratigraphy and Constraints on Upper Devonian
Mincral Deposits in tha Earn CGroup, Morthern British
Columbia and Yukon, Geological Servey of Camada,
Current Research, Part E, Paper 85-1E, pages 13-19,
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Project name WELLINGTON COAL
BED

MDA expenditicrds §5,040 [1989)

Principal researcher(s) . BICKFORD

Project locatian VANCOUVER ISLAND

OBJECTIVES To determine the regional geobogy and
detailed stratigraphic framework of the Wellington coal
bed, This was to be achleved through surface mapping,
underground observations and borehobe data analyais.

ACHIEVEMENTS Detalled ical Information was
compiled an the Wellington coal bed, which located, iden-
tified and collated all relevant drill records. In conjunction
with a larger British Columbia Minlstry of Energy, Mines
and Petroloum Besources projoct, a 120 000 scale goologi-
cal map of the Western Nanaime Coal Fiold was produced.
Selected key logs have bean input into a PC computer and
are novw available in MS Word format from the Ministry,

A detadled Eu}hE'l-L‘lJ map af the Wﬂ“inﬁt-un coal bed
and associabed rocks in the Western Nanaimeo coalfield is
currently being prepared and should be released as an
Open File in 1991,

IMPACT As a result of this work, five companies havo
shown inkerest in the area, prompled primarily by the coal
Facies map in Ceological Feldwork. Two companies have
investigated the potential of re-opening old mine work-
ingsand another company iscumently considering a mine
inan ates not previously worked,

DUTPUTS

Fialdwork Articles

Bickford, C.G.C {1988k Geology, Mining Conditions and
Resource Potential of the Wellington Coal Bed, Geor-
Ei.ﬂ Basin Egﬂﬂr ‘J‘EE,{'M. The Uni\-‘mll}" aof British
Columbsa and British Coluribue Monest ry o f Energny, Mines
ared Petroleiom Resources, Goological Feldwork, 1988,
Paper 1989-1, pages 553-558.

Project name YANDERHDODF
STRATIGRAPHY
MDA expenditures $2,000 (1969)
Principal researcher(s) G, ROUSE AND
W. MATHEWS
Project location CENTRAL B.C.

OBJECTIVES Todescribethalithologios, palynomorph
assemblagesand agesof core from two key drill holesin the
Mechako FPlateau of central British Columbla near
Vanderhood.

ACHIEVEMENTS The sediments underlying the
volcanics, dated with K/ Aras Middle Eocene, proved tobe
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all Miocene in one well, and Mioceno overlying Oligecenas
intheother, The pal assemblages were found to
correlate with those of the Ausiralian Creek (Oligocene)
and Fraser Bend (Miocenc) formation near Quesned, Cher-
lying mid Eocene volcanics suggests overthrusting, or
possibly =liding of biocks of volcanics in post-Miocene
times.

IMPACT Explorationists examining the Wolf gold claims
to the south and west of the project area have expressed an
interest in the study results, In particular, a similar inver-
sion of mid Encene volcanics on Mio-Oligooone sediments
has been found and a sample analysis has been requested
to confirm these pesults,

DUTPUTS

Flaldwark Artlclas

Rouse, GE. and Mathews, W.H. (1988 Palynology of
Subsurface Cenopoic Sediments and Pyroclastic Rocks
Soarthwest of Vanderhoof, Britlsh Columbia, The Lini-
1.rv=|1i|::|.' of British Columbia and Brilish Columibda
Miridstry of Erergy, Mings and Petroleom Fesources,
Geokogical Fieldwaork, 1988, Paper 1585-1, pages 159-
193,

Profect name MOUNT BISSON
ALKALINE COMPLEX

MDA expenditures S 00 {1985 1R

Principal researcheris)  A. HALLERAN

Project location MORTHEAST B.C.

OBJECTIVES Toexamine the alkaline intrusive rocks
of the Manson Creek area in northeasiern British Columbia
for rare earth elements.

ACHIEVEMENTS Rescarch on this propect is still ongo-
ing. The work involves characterizing the chemical com-
positions of the intrusions, documenting the mineralogical
and mineral chemical variations within the iIntresions, and
developing a process related explanation for the occur-
rence of the REE rich igneous rocks,

IMPACT This work should prove useful because of the
slgnificant polential of these rocks to host commerncial
concentrations of rare sanh clements,

QUTPUTS
Final report is in progress.

Project name OLIVER FLUTON
MDA expenditures £6,000 (1989)

Principal researcherfs) U. MADER AND P. LEWIS
Praject location SOUTHEAST B.C.

OBJECTIVES To map the Kobau Group metameasrphic
rocks owtcrop batween the Fairview and Oliver plutons in
southeastern British Columbia,

ACHIEVEMENTS A mapping program was underiaken
in the Kobau group rocks. Many of the questions concern-
ing the existenca and nature of the stratigraphy within the
Kobau were resohved through this project.

IMPACT The map that was produced has been wsod
extensively by geologists working in the Fainview gold
camp,

OUTPUTS

Flaldwork Arilcies

Mader, U., Lewis, P.and Russell, LK. (1988); Goology and
Structure of the Kobau Group Betwoeen Civer and
Cawston, British Columbia:  With Motes on Some
Auriferous Cuarts Vieins (82E /4E), The University of
British Columbia and Hritish Columbria Ministry of Er-
ergy, Mines and Petroleum Resources, Geolegical Fleld-
work, 1968, Paper 1585-1, pages 15915,

Opan Fllas

Lowuis, P, Mader, UL & Bussel, [ (1989): Geology of Kobau
Group Between Oliver and Cawston, British Colum-
bia, Hrilish Coliaribna hﬁmﬂ'@l i:llf E:u'r‘g]l. Mires apnd
Petrolesim Resources, Open File 1989-2

Project name CARBON ISOTOPES
AT ERICKSON

MDA expenditures $3,000 (1969)

Principal researcheris) A SINCLAIR

Project location MORTH CENTRAL B.C.

OBJECTIVES To undersiand the nature of carbon In
gold-quartz veind and alteration 2ones at the Total Erickson
gold mine in north central British Columbia,

ACHIEVEMENTS Carbon isotopes weneused as the prin-
cipal tool to investigate the origin of carbon and its place in
the genetic model for the gold quartz veins of the area. The
injtial isotopie study has provided strong indications that
elemental carbon associated with the Total Erickson gold-
quart? veins ariginated fram carbon-bearing sedimentary
strata underlying the basaltic that encompasses
most of the veins. The & ratios wers found to be
unusual in resembling continental carbon.



IMPACT The anomaly discovered during this study has
lead 1o an expanded study of the carbon utillzing new X-
ray diffraction equipment at the University and including
extended organic geochemistry studies.

DUTPUTS

Ciher

Sinclair, A.]. (198E): Preliminary Isotopic Study of Carbon
in Gold{hiartz Vedns, Total Erickson btine, Cassiar
DHstrict, British Columbia, British Columbiz Mimstry of
Energy, Mines ad Petroleum Resources, Exploration in
British Columbia 1988, pages B169-B172

Sinclair, A.J. & Sketchley, DA {in preparation); Carbonate
Alteration in Basalt at Total Erickson Cold Mine,
North Contral British Columbla, [ewrsal of Ecomomic

Cealogy.

Project name PHASE DIACREAM
SOFTWARE

MDA expeaditures £3,000 {1989)

Principal woearcher{s) R BERMAN

Project location PROVINCE-WIDE

OBJECTIWES To provide an IBM-compatible compu-
ter program for the caleulation of phase equilibria which
could be used bo understand the physiochemical controls
on the formation of ore deposits.

ACHIEVEMENTS An IBM-compatible program, PTS-
System, version 2.0, was developed. 18 is capable of calcu-
latingactivity-activity, temperature-activity, and pressure-
activity diagrams to elucidaie ore-forming processes.

IMPACT This program has seen increased usein theoreti-
cal and applied research fields,

OUTPUTS

Fialdwork Articles

Berman, R.G. and Brown, T.H. (1938} PTA System: A
Software Package for Micro-computerCaleulation and
Display of Adivity-TemperatureProssure Phase Dia-
grams, The University of British Columbia and Britisk
Calumbils Minsdry of Emergy, Mines dnd Petrolmom Re-
seurces, Ceological Fleldwork, 1988, Paper 1989-1,
pages 621-624.

Berman, .G, Brown, T.H., and Perking, BH. (10855 FTA-
System: A Software Package for Microcomputer Cal-
culation and Display of Activity-Temperature-Fres-
sur: phase diagrams, British Columinia Miristry of En-
ergy, Mines and Petrolmem Respurces, Geological Field-
work 15988, Paper 1969-1, pages 621-624,
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Project name ULTRAMAFICS
RESEARCH

MDA expenditures £3,500 (1585)

Principal researcher(s) G, NIXON AND |, RADLOFF

Project location FROVINCE-WIDE

OBJECTIVES Toinvestigate 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 conduscted.

IMPACT The results from this project will be incorpo-
rated in the fnal report of the uitramafic project under the
mettallogenic mapping component of the MDA,

Project name GATES FORMATION
MDA expenditures
Principal researcheris)

Project location

OBJECTIVE  To document the factors controlling the
distribution of organke facies in coals of the Gates Forma-
tion and time-equivalent strata in northeastern British
Columbia. The project also intended to analyze several
parameters of individual coal facies 1o obtain more infor-
makion about coatbed methane

ACHIEVEMENTS Samples were collected from natural
sutcrops, coal mine exposures and subsurface drilleore
and cuttings in the Bullmoose and Chulntette mine arsas,
The research determined that the compaositional bounda.
ries between coal fackes are gradational, From bright to
dull coals, 8 progressive decrease in vitrinite and increase
in inertinite was found. Liptinite was found to be negligi-
ble (=1 %}, Those facpes :I]'.'lpcnru:l to represent dopositional
environments ranging from forest swamps (o dry, herba-
ceous and for shrubby marshes. Compositional variations
weredetermined to be due to differonces in plant commu-
nities, groundwater levels and proximity 1o active luwvial
systems, Rock-Evalanalysis of drill cuttings indicated that
total organic carbon decreased seaward from the
pakeoshoreline. The bulk of the organic mattar was found
to be Type 11 (terrestriall, ind overmature with respect to
oil generation,

IMPACT Both the coal and petroleum industry have me
pressed an interest in this research. Coal compankes have
been particularly interested in the ability to mapvariations
within a deposit, so that they can bettor predicl wariations
in coal quality, Information about the coalbed methane
resources in the provinee has akse been requested.

$5,000 (1950)
M.MN. LAMBERSOMN
MORTHEAST B.C.
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OUTPUTS

Fialdwork Arilches

Lamberson, MM, and Bustin, BM, (1988%  Petrology,
Sedimentology and Geochemistry of Cates Formation
Coals, Mortheastern British Columbia: Preliminary
Fosulis (93043, 4; 931 /3, 4), Fnlish Columbio Mimisfryg of
Enevgy, Mires and Priroleum Eesources, Geological
Fieldwork 1968, Paper 19621, pages 571-576.

Lambersan, MM, Bustin, B.M., Kalkreuth, WD, and Prat,
K.E.(1989); Lithotype Characteristics and Variation in
Selected Coal Seams of the Gates Formation, Morth-
pastern Biritish Columbia (93:/3), British Columbia
Ministry of Erergy, Aines amd Pefroleum Resouroes,
Ceological Fieldwork 1939, Paper 1990-1, pages
4i1-44H,

FPapara

Lamberson, M., Kalkreuth, W, and Bustn, B.M. {1585
Petrology and Sedimentology of Gates Formation
Coals, Mortheastern British Columbia: Prellminary
Results, in, Condritudions o Canadian Coal Geascience,
Geological Swrvey of Canada, Paper 89-8, pages 8895,

Absiracis

Lamberson, M., Kalkreuth, W D, Bustin, B M. and Prase,
KLC. (19849 Lithotype Variation in Lower Cretaceous
falbian) Gates Formation Coal Smms, Mortheastern
British Columbia, Canada, Abstracts with Program,
TheSaciety for Organic Petrology, Sixth Annual meet-
ing Urbana, Mknois, 1989,

Lamberson, M.M. and Bustin, E.M. (1990); Coal Lithotype
Composition and Variation: Gates Formatian, North-
eastern British Columbia (poater), Abstracis with
Program, The Society for Organic Petrology, Seventh
Annual Mecting, page B2, Calgary, Alberta, 1990,

Calder, | H., Kalkreuth, W., Lamberson, MM, Marchiond,
DL, and Mayior, B0, (199]); The Eelationship be-
tween Coal Petrography and Depositional Environ.
ments: A Status Report on Canadian Research, Ab-
stracts with Program, The Society for Organic Petrol-
ogy, Seventh Annual Meeting, page 29, Calgary, Al-
berta, 1990,

Lamberson, M.N, and Bustin, .M. (1990): Organic Facies
Variations within the Lower Crefaceous Gates Forma-
tion, Mortheastern British Columbia, Proceedings
Volume, Geological Assodation of Canada - Minera-
logical Association of Canada, Annual Moeting Van-
codrver, British Columbda, bay 16-18, 190,

Cther

Lamberson, M.N., Kalkreath, W.D., and Bustin, .M. (in
pressk: Lithotype Composition and Variation in Se-
lected Coal Seams of the Gates Formation, Northoast-
ern British Columbia, Canada, Interrational fournal of
Coal Genlogy.

Talks
Presentations were made at the following:

= Postor E'l:nﬁnn,r British Columbia and Yukon Chambaer
of Mines Cordilleran Roundup, Vancouver British Co-
Tumbia, 15845,

- "Characteristics of Gates Formation Coal Elnl"_'m'ﬂlll
Mortheastern British Columbia,” (Research in Progress)
Tri-University Conference, Unbversity of British Co-
lumbia, March 1989,

- The Society for Organic Petrology annual Mesting,
Urbara, Minoés, Octobor 1989,

- British Columbla and Yukon Chamber of Mines
Cordilleran Roundup, Vanoouver, British Columbia,
February 1990 (first prize in studen? poster comipet|-
tionl,

- joint mesting of the Canadian Coal Petrographers Group
and the Society for Crganic Petrology, Calgary, Alberta,

Septambar 1950,

Project name PLACER
PALYNOLOGY

MDA expenditures ST0,000 | 1990)

Principal researcher(s) G, ROUSE

Project location SOUTH CENTRAL B.C.

OBJECTIVES Todistinguishand datethe various placer
gold deposits in the Cuesnel-Prince George ares by using
palynological analysis.

ACHIEVEMENTS A number of samples were collected
from the old Bullion minein thesowth, near Likely, theough
the Barkerville-Wells region, to the Cottonwood River-
Cuesnel-Prince George area. To date, all of the samples
were determined to contain palynolassemblages of Tert-
ary age, corfesponding to those from the Fraser Bend
fermation. Chicstions were mised as o whether some
sampies which appeared to be from mid-late Pleistocono
glacial or posiglacial events were really of Tertiary age,
assoclated with later Tertiary-early Plelstocene gladations,

IMPACT Soveral gealogisis working with placer deposits

have expressed an inberest In this project and future coop-
erative ventures are planned,

OUTPUT

Rouse, C.E,; Lesack, KA., & Hughes, B.L, (1959);
Palynological Dating of Sediments Assoclated with
Placer Gold Depaosits in the Barkerville-Cuesnel-Prince
George Region, South Central British Columibia, British
Columbia Ministry of Energy, Mines and Petroleum Re-
sowrces, Geological Fleld work 1989, Paper 1990-1, pages
531-53L



Geological Surveys — Metallogemic MappingIndustrial Minerals = 41

—

Project name HEDLEY

MDA expesditures £14,000 (19900

Principal researcherls) G, DAWSON

Project location SOUTH CENTRAL B.C.

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

ACHIEVEMENTS Detailed mapping and petrography of
the Good Hope-French deposits revealed that the Hedley
camp was a classbeal sediment sill comples, Al the French
mine, it appeared that the sill complex was intimately
related to the devolopment 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
camp and to the understanding of many other important
gkarn districts.

QUTPUT

Flaldwaork Arilcles

Dawmon, GL., Godwin, C1, Ray, GE, Hammack, ], and
Bardin, D, (1990): Geology of the Good Hope - French
MMine Ares, South Central British Columbia (32H FE),
British Columbia Minisiry of Erergy, Mines and Peirp-
ke Respuroes, Geological Fidldwork 1982, Paper 195%0-
1, {in press).

Abstracts

Dawson, G.L, Gadwin, C.l, and Ray, GE. {1090} Gald
Skarn Mineralization Associated with a Sediment S
Complex, French Mine, South Central Britiah Colum-
bia, Abstract in CAC-MAC Annual Meeting, page
AM, Vancouver, British Columbia, May 1990,

1.1.4 Industrial Minerals

Profect name DIMENSION STONE

MDA expenditures $295,554 (1986-1987)

Prircipal researcherizs) GV, WHITE

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Project location PROVINCE-WIDE

CBJECTIVES To promote the dimensbon stone indus-
try in British Columbia. This project intended to increase

industry awareness of the avallability of dimension stone
in the province and Identify deposits with good physical
propertles and excellent development potential.
ACHIEVEMENTS Thirty formerly producing dimension
SHOT QUAFTEES O pects were examined for their devel-
opment potential. A promotional information circular was
produced that iiustrates the quality and variety of dimen-
sion stoneavailable from quartes throughout the province,
Several local buildings that used British Columbia di-
mension stone in construction were plotured.

IMPACT Since the project started, one intermittent and
two permanent quarry operations have started produc-
tion. Another company has prepared a business plan io
buil a processing plant along with operating a quarry,
Plams have also boan initiated o develop bwo new quarries,

Mumerpus overseas business inquirdes have been re-
ceivied 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 1o respond to these requests by providing
good quality informatien,

OUTPUTS

Fleldwork Arilclas

White, GV, (1964): Dimension Stone Quarries in British
Columbia; British Colusbir Mimistry of Energy, Mines
ard Petroleum Resources, Ceological Field work 1586,
Papor 1987-1, pages 309-342,

Dther

White, GV, and Hora, Z.0. (1988): British Columbia

Dimension Stone; British Columbia Mingsry of Erergy,
Mines gnd Petroleum Resources, Information Circular
1968-6,

Lang term diversificalon aplions for the B.C. mining fmdus-
try ware explored fn twehie indusirial mineral studies.
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White, G.V. (1985 Dimension Stone Quarries in British
Columbia; British Columbiz Ministry of Erergy, Mines
arad Petrodeum Resowrces, Exploration in British Co-
lumbia 1935, page B21-B3.

Talks
Presentations were made at the following:

Industrial Mineral Symposium in Portland, Oregon,
1987,

Canadian Institute of Mining and Metallurgy Meeting
in Toromnbo, Chntaria, 1987,

Industrial Minerals Advisory Committoe Meeting in
Vancowver, British Columbia, 1987,

A presentation was also made to a representative of the
Japancso dimension stone industry, in Victoria, British
Caolumbia, 1990

Project name CARBONATITES AND
KIMBERLITES

MDA expendifures §73,031 (1986-1938)

Principal researcher(s) ] PELL

Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH

Projfect location EErmaLmnmsrﬁm

OBJECTIVES To stimulate industry interest in the in-
dustrial minesal of carbonatites, nepheline syenites
and kimberlites in British Columbia by identifying favour-
ableareas for exploration. This objective was lo boachieved
by documenting known oocurrences of carbonatites,
kimberlites and related rocks in terms of geology, petrol-
og¥. geochemistry and geochronology. The tectonde and
gealogic controls on the emplacement of these bodies was
also to be established.

il
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ACHIEVEMENTS Mapping or sampling of 12 carbo-
natite/ syenite intrusions fecom and 11 diatremes or
diatreme swarms was completed. At least 3 of the carbo-
matibes wero identified as having significant economic
potential: the Aley for niobium, Rock Canyon Creek for
Auorspar and rare earth elements and the Kechika

pect for yitrium and rare earth elements. Trident Moun-
taln syenile was found to have some econombe inberest
with respect 1o nepheline syenite. A tectonle model was
established for the emplacement of these bodies which
relates 1o rifting on the ancient continental margin. Fa-
virurable arcas for exploration wore outlined,

IMPACT This project generated significant interest from
academnls, exploration companles 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 leasl two new oocurrences were found by private
sector companies. This project encouraged industry to
undertake the feliowing work: Chevron Minerals Limited
tostudy the Bison Mountain showings, Formoss Resourees
to examine the Kechika River area, and Teck Corporation
to consider the Wichesda Lake showings, Aswell, Tridant
Mountain nepheline syenite was staked and sampled and
U5 Borax Limited expressed an interest in the nepheline
l}lﬂﬁ!:,

QUTPUTS

Flaldwark Articias

Hoy, T. and Pell, ). (1985): Carbonatites and Associabed
Alkalic Rocks, Perry River and Mount Grace Areas,
Shuswap Com Southeastern British Columbla
(B2M /7, 100; Britisk Codiumibea Mindstry of Energy, Mines
ard Pelrobeum Resowrces, Geological Fieldwork, 1285,
Papar 1986-1, pages 65-87,

Pell, ]. (1965); DRatrerme Breccias in British Columbia (820,
I, & M; B3C; M4BY, Brilish Columiia Minisiry of Erergy,
Miner gl Pedroleum Resourees, Genlng'uc:l. Fieldwork
1985, Paper 1986-1, pages 243-251.

Pell, J. (1985): Mepheline Syenite Gneiss Complexes in
British Columbia (838, & W; B30y 9313 Britrsh Crdumi-
Bia Mnn.th',' :IfEu'.rg'_v,l,Ml'rlu it Pelroleum Besourees,
Eenlnﬁ'lﬁ.l Fieldwork 'I'Q'EE-ll Papu 19H5-1, pages 265~
26,

Pedl, . (19851 Carbonatifes in British Columbia: The Aley
Property (34B/5); British Columbis Miristry of Energy.,
Mines ard Petrolewm Besources, Geological Fieldwork
1985, Paper 1986-1, pages 275-277.

Pell, |.and Hora, Z.D. (1986): Cenlogy of the Rock Canyon
Croek Fluorite fEare Earth Elemant Ehﬂwing_, South-
orn Rocky Mountains (82] f3E); British Coluwmbia M-
isiry of Erergy, Mines and Petrolewm Resources, Geo-
logical Fieldwork 1986, Paper 1967-1, pages 255-258.

Pell, J. (1986}  Alkalic Utrabasic Diatremes in British
Columbia: Petrology, Geochronology and Tectonic
Significance (E2G, ], & N; 83C; 34B); Hrilisk Colwmbiz
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Ministry of Energy, Mines and Petrolewm Resources,
Cenlogical Fieldwork 1988, Faper 1987-1, pages 259-
m,

lewliw, O], (1986} Comparative Mineralogy of Three
Littramalfic Breccia Diatremes in Southeasstern British
Columbda: Cross, Blackfoot and HI (82], B35, & BZMN);
British Colwmdis Ministry of Energy, Minss and Petro-
lenm Besowroes, Geological Fisld work 1988, Paper 1967
1, pages 273-242.

lewliw, Ov). and Schulze, D). (1987 The HP Pipe, A
Preliminary Beport (828 #100; British Cofumbia Misis-
iry of Energy, Mines and Petrolewon Resources, Geological
Fieldwork 1987, Paper 1988-1, pages 365-374,

Pell, ], Culbert, B. and Fox, M. (1988} The Kechika Yitrium
and Rara-Earth Prospect (341 /11, 12 and 13); Britizh
Columbia Minishry of Erergy, Mines and Padroleadm Be-
sources, Ceological Fieldwork 1968, Paper 1969-1, pages
417421,

Open Fllas

Pell, J. (1967 Alkaline Ntrabasic Rocks in British Colam-
bia: Carbonatites, Nepheling Syenites, Kimberlites,
Ultramafic Lamprophyres and Related Kocks, British
Codumbia Ministry of Energy, Mines and Petroloum Fe-
souerces, Open File 198717,

Other

Pell, ]. and Simony, PS5 (1987 "Mew Correlations of
Hadryian Strata, South-central British Columbia.”
Carnadisen [oarmal of Earth Sciences. February 1357, Vol,
24, pages 302-313,

Igwrliwe, (1], and Schulze, [L]. (19688} The Golden Clusier
of Diatremes and Dykes; British Columbis Ministry of
Energy, Mines ond Petvoleum Besources; Exploration in
British Columbia, 1983, pages BX3-B46.

Pell, J. and Hoy, T. (1983 “Carbonatites in a Continental
Margin Environment - The Canadian Cordillera” in
Carhonaties: Genevis and Evolution. “.&ulnjim'rl Allen
& Unwin, London, PP.II]J-EH]‘.

Pell, ], tin press); Thia ﬂﬂnbﬂ, Gendiﬂml.l-h}' and Eco-
nomic Potential of Carbonatites, Mepheline Syenite,
Kimberlites and RBelabed Rocks in British Columbia,
British Columbia Miristry of Energy, Mines and Petro-
L Mesowrees, Bulletin,

Talks

Pell, . (1985} "An Overview of Carbonatibe 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.

Pedl, | (1986); “Thatremes of Kimberlitle Affnity in British
Columbia: Diamond Potential™ Faper presented at
the Canadian Institute of Mining and Metallurgy 1956
Montreal, Cuebec, mesting,
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Pell | (19863 “Carbonathes in Beitish Columbia; A
Review,” Paper presented bo the Geological Associa-
Hon of Canada, in Oitawa, Ontario.

Presentations were also made at the following:

- Cordilleran Workshop, 1985, 1986 and 1987,

- Geological Association of Canada Annual Moeting in
Montreal, Csbec, 1985,

- Canadlan Institwte of Mining and Metallurgy Mecting
in Vancouver, Britlsh Columbia, 1985,

- Canadian Institwte of Mining and Metallurgy Meeting
in Toronto, Ontario, 1967,

- Kootenay Exploration and Mining Conference in Nel-
zom, British Columbia, 1969,

- Canadian Institute of Mining and Metallurgy Meeting
in Chtawa, Ontario, 1980,

- Bth International Asscclstdon for the Genesis of Ohe
Deposits Symposium in Oitawa, Ontario, 1990,

Profect name OLIVINE

MDA expenditures §9,599 (1987-1988)

FPrincipal researcherisl GV WHITE AND
Z.D. HORA

Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH

Progect [ocation SOUTHEAST B.C.

OBJECTIVES To encourage Industry interest in the
econambc potential of olivine. This objective was to be
achieved by identifying possible commearcial reserves of
foundry-grade olivine in the Tulameon wltramafic com-
plex near Princeton and assessing market opportunities

ACHIEVEMENTS Thegeological investigatbon bdendtified
three @omes of relatively unaltered dunite, Bulk samples
wiere collected fortests by CANMET who found the olivine
specifications to be satisfactory for most foundry sand
applications. A preliminary market study identified mod-
est markets with potential o expand subject to the devel-
opment of new applications of olivine's unique thermal
charactoristics,

IMPACT Private sector companies began or intensifGed
exploration for oliving in the Tulameen area. Cne com-
pany, Dia Met Minerals Limited, underiook a diamond
drilling program on {i8 claims in the study ares. Another
company began to examine the possibility of an olivine by-
product, indicating an improved awareness of olivine’s
development potential,

OQUTPUTS

Fleldwaork Ariicles
White, GV, (1986} Olivine Potential in the Tulamesn
Uliramafic Complex Preliminary Roport (9ZH /105

Britisk Columbia Ministry of Energy, Mines and Petro-
keum Reseurces, Ceological Field work 1986, Paper 1987-
1, pages M3-307,

Hom, D, and White, GV, (1987 The Evaluation of
Oiivine Sand Prepared from Tulameen Chanbbe; Brifish
Columisia Mimtitry of Eneryy, Mines and Petroloum Re-
sources, Gealogical Fieldwork, 1987, Paper 19881,
pages 381383,

Othar

Lzaba, EL and Kular, AJC. (1587 “Evaluation of Ollvine
Type Sand Sample for Foundry Use” CANMET

REPORT PMEL 87-20, unpublished manuscript.

D, C. Lobdell Consulting (1988} "Cursory Examination of
Market Conditlons for Olivine.” An intornal roport
prapared for the British Columbia Ministry of Energy,
Mines and Petroloum Resources.

Talks

White, G.V. and McKillop, G.(1988): “Feldsparand Cfivine
- Two Potential Commadities for British Columbia.®
A Paper presented at the 1968 Annual General Moct-
ing of the Canadian Instivute of Mining and Metal-
lurgy, Edmonton, Alberia, May 9, 1988,

A prosentation was made at the Kootenay Exploration and
Mining Conference in Nelson, British Columbia, 1989,

Project name TERTIARY BASINS

MDA expenditures §218 468 (1987-1990)

Principal rescarcheris) P, READ AND Z.00. HORA

Supervising agency B.C. CEQOLOGICAL SURVEY
BRAMNCH

Profect location SOUTH CENTRAL B.C.

OBJECTIVES Toencourage and stimulate private sec-
tor exploration for Industrial minerals by identifying fa-
vourable areas for deposits of kaolin, ceramic clays,
bentonite, zeclites, pozzolanic materials, diatomie, ger-
manium and beryllium in Teriary volcano - sedimentary
hasine in sowthern British Columbia.

ACHIEVEMENTS A bettor understanding of the Tertiary
siraligraphy and lithology of the amea was achieved. Map-
ping identifled and docurmented: zeolite, kaolin, bentonite,
perlite volcanic glass, and distomaceus earth occurmences
in the Tertiary basins of southern British Columbia. A
deposit model with potential exploration targets for ne-
sidual kaolin and bentonite was developed. The project
also discovered that certain dralnage palterns established
ini the Encene period had implications for current placer
gold exploration.

IMPACT Interest in zeolites has developed from this
project and research has been undertaken ot the University



lﬂ'ﬂ'l.ﬂ'[:hr:&u.rd:lrbﬁ s vise in fertilizes Fu'n-l:[u.l:linn. Checur=
rences identified by the project’s mapping have since boon
staked. Many inquiries about the project’s outcome have
been received by the Ministry of Energy, Mines and Petro-
leum Resources from sources in Ontaric and  Alberta,
Proposals are under consideration to study zeolites for
water effluent treatment and other industrial uses.

OUTPUTS

Fleldwork Articles

Read, PB. (1986) Industrial Minerals in Some Tertiary
Basins Southern Britlsh Columbia (92H, 821); Ceotex
Consultanis Limited, British Columbls Ministry of En-
ergy, Mines and Petroleum Resources, Geologlcal Field-
work 1986, Paper 1987-1, pages 247-254.

Kead, P.B, [1967): Industrial Minerals in Tertlary Rocks,
Lytton to Gang Hanch, Southern British Columbia
{921,085, 12, 13: 520,001, 08: 2P f04), Centex Consult-
ants Limited, British Columbis Ministry of Energy, Mines
and Pelrolem Resourcss; cal Fieldwork 1987,
Paper 1988-1, pages 411416,

Fead, P.B. (1987) Industrial Minerals in the Tertiary of the
Bonaparte to Deadman River Area, Southern British
Columbda (921,14, 15; 92202, 00}, Cootex Consult-
ants Limited, Brilish Columbia Mistry of Emergy, Mines
and Petroleum Resourcss; Geological Fieldwork 1987,
Paper 1988-1, pages 417420,

A faur pear sludy identified zeolite, kaolin, bentonife, perlie,
valcanic glass and dislomacsus aanth securranses [n i
Tertiary basins of southern B.C.
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Read, P.B. (1988} Miocene Stratigraphy and Industrial
Minerals, Bonaparte to Deadman Biver Area, South-
ern British Columbda (521714, 15; 92P/2, 3), Ceotex
Consultants Limited, Brilish Colusmbis Minictny of En-
ergy, Mines arud Palroleum Resources; Genlogical Field-
work 1988, Paper 1980-1, pages 515-518.

Green, K.C. and Trupia, 5. (1988 Structure, Stratigraphy
and Industrial Minerals in the C‘.a.n; Eanch Area,
Southern British Columbia (92078, 95, Uiniversity of
Calgary, British Columibin Ministry of Erergy, Mines ard
Petrolewm Resources; Geological Fleld work 1988, Paper
1962-1, pages 519-524.

Marcille, V.V, (1988); Industrial Zeolites in the Princeton
Basin (92H); University of Guelph, Guelph, Ontario
and Britisk Columbia Ministry of Energy, Mines and
Petrolewm Resources; Coological Field work 19648, Paper
1989-1, page 511-514,

Open Flies

Read, PL(1967); Tertiary Stratigraphy and Industrial Miner-
als, Princeton and Tularmean Basins, Britsh Columbia,
GIH/LT 8.9, 100, Brilish Coliembia Mrnistry of Energy,
Mines and Petroleum Resources, Open File 1987-19,

Fead, P.B. (1988} Tertiary Stratigraphy and Industrial
Mimerals, Merntt Basin, Southern British Columbia
(921/1,921,/2); British Columinia Miristry of Energy, Mines
wid Petroleum Resources, Open File 1968-15.

Bead, P.B. (1988} Tertlary ‘3'!.1'.!I:i;5,11||_:|-]'||_!,I and Industrial
Mincrals: Fraser River, Lytton to Gang Ranch, British
Columbia (921,05, 11, 13; 920 /01, 08, ; 9207 /04), British
Columbia Minisiry of Energy, Mines and Pefroleum Re-
spurces, Open File 1988-29,

Fead, PB. (1988): Tertlary Stratigraphy and Industrial
Minerals, Cache Creek (92]/14), British Columbia
Mintstry of Emergy, Mimesand Petroleum Reseureed, Open
File 1988-30,

Read, P.B. (1989): Tertiary Stratigraphy and Industrial
Minerals, Bonaparte to Deadman Rivers, (92P/2, 3),
Hritigh Columbia Mimistry of Emergy, Mines and Peiro-
lrum Resources, Opon File 1989-21,

Read, PB. (19900 Cretacoous and Tertiary Stratigraphy
and Industrial Minerals, Hat Creek, Southesn Beltish
Columbia, Britisk Columbia Mimistry of Emergy, Mines
ard Petrolewm Resources; Open File 1990-23,

Othar
Eead, P.B. {in press): Bulletin.

Talks

A presentation was made at tha 1990 Joint Meeting of the
Gedlogical Association of Canada and the Mining Associa-
thon of Canada, Yancouver, British Columbia.
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Project name PHOSPFHATE

MDA expenditures $15.379 (1987-1969)

Principal researcheris) 5 BUTRENCHUK

Supervising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location SOUTHEAST AND NORTH-
EAST B.C.

OBJECTIVES Tostimulate industry interest in the eco-
nomic potential of phosphate in British Columbia. This
objective was to be achieved by identifying the most prom-
ising arcas 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 Fernie Formation and
Sulphur Mountain Formations were identified as afiford-
ing the best potentlal for developing a commercial phos-
phate deposit in Beitish Columbia. The Fernie Formation
was estimated to have a resource potential of 57 o 340
million tonnes and the Sulphur Mountain Formation, an
estimated 19 1o 113 million tonnes. Also, the Aley
carbonatite was recognized as possibly providing an al-
ternative source of phosphate in the provinee.

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
project , however, identified yitrium values in the Fernie
phosphate which has resulted in two field programs by
Formosa Hesources to date. Westroc Besources has ales
staked some ground. As well, in research at the University
of Guelph the Fernie phosphate is being wsed to developa
low cost, slow release fertilizer, Industry interest in the
project was suffickently high that all Open File publications
on phosphate were sold oul.

QUTPUTS

Fisldwork Articlas

Butrenchuk, 5B, (1985); Phosphate Inventory (20 & J);
British Columbia Ministry of Energy, Mines and Petro-
lesiri Resowrees; Geological Field work 1986, Paper 1967 -
1, pages 289302,

Butrenchuk, 5.B. (1967): Phosphate Inventory: Mortheast-
ern British Columbia; British Columibia Ministry of En-
ergy, Mines and Pelrodeum Besources, Geological Ficld-
work 1987, Paper 1988-1, pages 397-410.

Marcille-Kerslake, V. (1989 Sedimentary Phosphates in
the Fernie Basin: Development of Mew Technology
for Direct Application to Soils (82C and B2]); British
Columbda Minisiry of Energy, Mines and Priroleum Re-
sources, Gecdogical Field work 1985, Paper 1990-1, pages
4B5-452

Opan Flas

Butrenchuk, 5B. (1987} Phosphale in Southern British
Columbia (382G and B2]), British Colupbia Ministry of
Energy, Mines and Pelroleum Resowrces, Opon File
1987-16

Oithisr

Butrenchuk, 5.B. {in pressk Phosphate Deposits in British
Columbia, British Columbia Ministry of Energy, Mines
aried Petrolenm Resourees; Paper.

Talks

Butrenchuk, 5.8 (1968); “Petrology and Geochemistry of
Prosphate Deposits in British Columbia.” A Paper
presented at the 1968 Annual Ceneral Mesting of the
Canadian Institute of Mining and Metallurgy, Ed-
maontor, Alberta, 1588,

Presentations wore also made at the following:
= Canadian Institute of Mining and Metallurgy Meeting
in Fernie, British Columbia, 1988,

- Kootenay Exploration and Mining Conference in Nel-
som, British Columbia, 1989,

Project mame ALEY CARBONATITE

MDA expendifures £5,100 (1967)

Principal ararcher(s] U MADER

Superpising agency B.C. GEOLOGICAL SURVEY
BRANMCH 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-
scribing the geology and mineralogy of the Aley carbonatibe.
This project was intended b0 contribube to the larger study

undertaken on carbonatites and kimberlite related
diatremes.

ACHIEVEMENTS The geological study kdentified eco-
nomic minerals present n the it, contents of thorfum
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 witra-allaline rocks in Bratish Columbia. As a
n:lultl, QILE CCHT PaTvy, Teck Enrpn-r;.ﬁnn, carried owt work
in the Wicheeda Lake arca north of Prince George and on
EEN claims at Perry Biver. Also, activities in the Kechika
River ares have beon in part inspired by this project.



QUTPUTS

Flaldwark Ariiclas

Mader, UK. (1985% The Aley Carbonatite Complex,
MNorthern Rocky Mountains, British Columbia (548
E 1 U:nJ'l."Er:I-il:!,' of Britiah Columbia, Britisk Columbia
Ministry of Energy, Mines and Petroleum Resources;
Genlogheal Fieldwork 1986, Paper 1987-1, Pages 283-
a8,

Project name KYANITE AND
GARNET

MDA expenrditiores $17.278 (1988)

Principal researcher(s) . PELL

Superrising agency B.C. GEOLOGICAL SURVEY
BRANCH

Project location FROVINCE-WIDE

OBJECTIVES To assist industry by identifying explio-
rakion targets for kyanite and garnet in schists and other
related environments in central Britizh Columibia,

ACHIEVEMENTS An extensive literature search identi-
fied areas of high grade garnet and kyanite. Ten 1:250 000
geciogical maps were compiled of arcas underlain by
greater than 15% kyanite or greator than 25% gamet host
rocks, A comprehensive bibliography on garnet, kyankte,
ardalusite snd sillimanite in British Columbia was pre-
paned,

IMPACT This propxt has generated interest from prod-
pectors and industry, particularly regarding garnet. One
coMpany is currently in the process of developing &8 garms
deposit near Penticton. Exploration and drilling have been
underiaken near Revelstoke. Two other areas have also
been considered for exploration. As well, a potential
garnet resource on Vancouver sland is belng evaluated.

QUTPUTS

Fleldwark Ariclas

Pell, J. {1987 The Industrial Mineral Potential of Kyvanite
and CGarnet in British Columbia, University of British
Caolumbia, Hritish Columbia Ministry of Energy, Mines
amd Peirolewm Resources, Ceological Fieldwork 1967,
Paper 1988-1, pages 421-425.

Opan Fllas

Pell, | (1988): Induwstrial Mineral Potential of Kyanite and
Garnet in British Columibia, Britesh Columbz Ministny of
Energy, Mires and Petroleum Besources, Open File 1985-
25,
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Project mame PEAT INVENTORY

MDA expenditures $12,641 (1988)

Principal researcheris)l  D. MAYNARD

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Project location FROVIMNCE-WIDE

DBJECTIVES  To assess the economic potential of Brit-
ish Columbia peatlands in arder to provide guidance to
investors interested in developing a viable peat industey.
This was to be schieved by compiling information on the
distribution and quality of peat resources in the province
from information in published and unpublished landform
and sofl studies.

ACHIEVEMENTS A total of 73 map shoots at a scale of
1:250 000 weere produced to display information on distri-
butions of peat deposits. The report identified thres
peatland resource areas: central and morth coast, contral
Interior Mateau and northeastern Great Matns. The poton-
tal for horticultural prat was identificd for both the norh-
castern and the northwestern of the province,  Fuol
peat potential was {dentified for all three main regions
Agricultural uses of peatlands were found to be common
in the Fraser Valley, eastern Yancouver [sland, the central
Interior and Peaco River area. The environmental concerns
of developing a peatland were also considered.

MPACT The propct stimulated industry Enterest in the
peat respurces of British Columbla. Two private compa-
nies, both from out of provinee, requested preliminary
information on the project’s conclusions. Also, the Provin-
cial Ministries of .l\ﬁ'm:ulhq'n and Environmant wem [n-
terested in the project outcome and final report,

QUTPUTS

Open Flies

Maynard, DE (19885 Peatland Inventory of British Co-
lumbia, Britisk Columbis Ministry of Energy, Mines ard
Petrotzum Kesources, Open File 1988-33,

Project name TALC ASSESSMENT

MDA expendifunes $10,417 (1988)

Principal rescarcher(s) M. MACLEAN

Supervlaing agency B.C. GEOLDGICAL SURVEY
BRAMCH

Project Location PROVINCE-WIDE

OBJECTIVES To ald prospectors and Industry in the
discovery and development of British Columbia talk to
repiace the imported product that is widely wsed in the
provinee’s pulp and paper industry. This objective wasto
be achieved by compiling an inventory of known lak
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pecurrences in British Columbia and providing informa-
tion and references bo act a5 useful gubdes to exploration.

ACHIEVEMENTS A meport documenting 38 talc occurs
rences and 4 pyrophyllite occurrences was prepared. A
map was compiled demonstrating the distribution of oc-
currences classified on the basis of host litholegy, The
majority of occurrences were found to be associated with
schists and ultramafics of Mississippian to Triassic and
Cambrian o Mississippian formations (Cache Creak, An-
archist, Sylvester, Antler and Lardeau). Two propertics
recently studied in detail were identified as having com-
mercial quality talc,

IMPACT Considerable industry interest was stimulated
by this project and a number of copies of the report were
sold. Onecompany, Pacific Take Incorporatod, is currently
preparing plans to bring its Nahatlach River deposit to the
production stage. Pacific Talc's activities brought inguir-
ies from magor tale producers in North America: Tale
Luzenac Incorporated, Cyprus Minerals, US Borax, Mon-
tana Tale, and ECC International.

OUTPUTS

Opan Fliaa

MacLean, M. (1988 Tak and Pyrophyllite in British
I"_'n['u:mhia., British Columlia ,Ml':m':tr}l qll"Em#H, Mimes
ard Petrolewm Regources, Open File 198819,

Project name FLUORSFAR
POTENTIAL

MDA expenditures 51,310 (1565}

Principal researcher(s) Z.D. HORA

Supervising agency B. C. CEOLOGICAL SURVEY
BRAMCH

Profect location PROVINCE-WIDE

OBJECTIVES To encourage and stimulate private sec-
torexploration for luorspar resources in British Columbla,
This objective was to be accomplished by compiling a
database of luorspar resources in the ineceand identi-
fying areas favourable for exploration and development.
The project also intended toexamine the potential of using
Auorine as a pathfinder for high-tech elements, such asrare
earth elements, berylljum, yitfium, and gircon,

ACHIEVEMENTS This project identified several of the
criveria for distribution of Auorspar deposits in the British
Columbia Cordillera Fegion. Geochemical studies were
urdertaken which used fluorine anomalies as pathfinders
for high-tech elements. The potential of fluorspar deposits
In British Columbia was assessed and benchmark deposit
types described,

IMPACT Asa result of this project, two junior companies
independently assessed the potential of the Rexspar de-
posit. Aswell, the Mineral Policy Branch of Energy, Mines

and Resources Canada is currently studying the foasibility
of developing a Britlsh Columbia fuorspar resource for
use in the Pacific northwest aluminium industry.

OUTPUTS

Flaldwork Artlches

Pell, ). and Fontaine, |, (1988): Fluorspar in British Colum-
bia, British Columida Ministry of Emergy, Mines and

Petroleum Resources, Geological Field work 1988, Paper
19691, pages 469482

Pell, ], Culbert, R.and Fox, M. (15388); The Kechika Yttrium
and Rare-carth Prospect (941./17, 12 and 13), British
Columbia Ministry of Energy, Mines and Petroleum Re-

sources, Ceological Fieldwork 1968, Paper 19891, pages
417473

Orthar
Pell, J. (1990) Open file report in press.
Pell, I- and Hm'ﬂ,. ZI. (in 'FI'EI-I:I; H'iE]'l-l:-n:'h elemients
infermation clrcular.

Talks

A presentation was made on high-tech elements po-
tential in British Columbia to the Kootenay Explomation
and Mining Conference, in Nelson, British Columbia, 1989,

Project name LIMESTONE AND
DOLOMITE

MDA expenditures $23,456 (1990)

Principal researcher(s) P, FISCHL

Supervising agency B. C. GEOLOGICAL SURVEY
BRANCH

Praject lacation PROVINCE-WIDE

QBJECTIVES To promote the development of lime-
sione and dolomite resouress by compiling an inventory of

present and past producers and geological units with
favourable potentlal,

ACHIEVEMENTS This project produced the first com.
prehensive inventory of limestone resources in British
Columbia. Geological units with limestone and dolomite
resonrroes wene described and data on their chomical com-
position was compibed,

IMPACT  Several potential gold producers have used the
preliminary data from this profect to search for limestone
sources for use in neutralizing mine waste waters. Three
major companies; Asarco Incorporated, | M. Huber Cor-
poration, and Ash Grove Cement West Incorporated, are
using the study results to look for opportunities o open
new guarried  As well, smaller growps, mainly from Al-
berta and Eastern Canada, have used the information to
assess the feasibility of a developing a new lime production
Facility.



OUTPUTS

Open Fllas
Fischl, . (in press): Chpon File roport.

Profect name EARITE

MDA expenditures £28, 269 (1590)

Principal regearcherfs) 5. BUTRENCHUK

Supervising agency B.C. CEOLOCICAL SURVEY
BRANCH

Project location FROVINCE-WIDE

OBJECTIVES  To stimulate development of British Co-
lumbia’s barite resources by producing an inveniory of
barite occuwrrencesin (he provines, which would includean
assesament of the depodits and a listing of potential wses in
invdustrial applications.

ACHIEVEMENTS An inventory was prepared which
classifled barite deposits and occurrences by size, potential
and deposit type. Soeme proviously undocumented barite
doposits were described.

IMPACT Mountain Minerals Limited is using the pre-
liminary results from this project to search for berite ne-
srurces in order to replace the limited reserves Loft in the
Parson deposit.

QUTPUTS

Opan Fllas
Butrenchulk, 5. {in pressh: Open File report.
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1.1.5 Geophysics

Creophysical Surteys - surpeys wherein local sariations
in specific gropkysical parawmeters, such as the aarth's
magredism, are medsured (0@ sysbemablc suivaer [o
detersmime distributipns thal may be interpretad to looale
subgurfere geological fealures, including ore deposils,

rarsi=lg

AEROMAGNETIC
SURVEYS

$625,000 (1987-1989)

GEOLOGICAL SERVICES
OF CANADA, GEOPHYSICS
DIVISION,
AEROMAGNETIC SURVEYS

STRAIT OF GEORGLA,

CENTRAL VANCOUVER
T5LAND, CENTRAL B.LC.

Project name

MDA expenditures
Superviging agency

Froject lecation

OBJECTIVES To aid geological fald mapping and
minieral exploration in British Columbla by wndertaking
aeromagnetic surveys and producing data sets (o comple-
mient existing coverage.

ACHIEVEMENTS MDA funding complemented Gep-
logical Burvey of Canada funding to conductaeromagnatic
survays al constant elevation in three areas of BGritish
Columbia. Fixed-wing aircrait and inboard syslems wore
primarily usod for the task. Flight path recovery and
navigation were carried oul using A combination of visual
( photographic) and efectronic systoms such as Loran 7,
doppler, knertial guidance and, in central Britlsh Colum-
bia, the Glabal Positioning Systom. Llse of these systems
restlted in high precision surveys with a positional scen-
tacy estimated to be approximately 50 metres in most

The results of these surveys were released in both map
and digital format. For the Strait of Ceorgia (NTS 92E,F, G,
K, L, & M), 51 maps were produced at 1:50 000 scale and six
maps at 1:250 000 scale. For the Tascko Lakes arca (NTS
920 & '), 12 maps wene produced at 150 000 scale and 2
maps at 1:350 000 scale. Ten maps at 1:50 000 scabe and 2
maps &t 1250 000 scale were produced for the Willlams
Lake area {(NTS 93A, H).

IMPACT In the Queen Charotte Sound area, magnetic
patterns have helped to define the boundary between the
Alaxander and upper Jurassic Wrangeliian iorranes. This
boundary has economic importance as it contains impor-
tant source rocks for hydrocarbon reserves, For contmal
Vancouver Island, the data has been used to comploment
recently collocted sefsmile data, which will better define the
deep structure of the crust and upper mantie, as part of the
Canadian Lithoprobe progmm.

The data collected during this project will prove useful
for mapping geclogical units such as mafic voleanics and
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intrusions, and contacts between units, and thus will help
to define arcas of high potential for mineral exploration.
Subseguent w the release of these data, the GSC has dem-

onstrated improved geological definition through digital
correction of termin clearanee.

e e o v Tl
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 contrib-
uted towards the expansion and redesign of computar files
of coal and mineral deposits in order to improve access for

industry and government resounce managers.

MDA expenditures on the three geoscience data sys-
tems propects were $418,0080. The majority of funding was

directed towarnds the reinstatoment and eontinged updat-
ing of MINFILE, the province’s computer inventory of
mineral oecurrences.

Industry useof MINFILE hasincreased asa result of this
project, By the end of 1991, about 75 percent of the known
mineral ocourrences in the provinee will have been invos-
tigatod and included in MINFLE

MINFILE data is sold on a commerelal basis in hard
copy as maps and printouts and in computer format as
floppy diskettes for use with MINFILE/ pc. MINFILE/pe
is a menu-driven search-and-report program for [BM-PC
compatible computers, This program is able to efficiently
and easily search, sont and manipulate information in the
database in responsa to specific queries and has twelve
search screens allowing interrogation of description areas.
MINFILE information can be plotted using computer aided
drafting systems and integrated with conventional geo-
graphic information systems,




Project name MINFILE
MDA expendifures 402,074 (1985-1989)
$2,747 (Budgeted, 1991)
Principal researcher(s) L. JONES AND A. WILCOX
Supervising agency B.C. GEOLDGICAL SURVEY
BRAMNCH
F.mju'l: localion PROVINCE-WIDE

OBJECTIVES To stimulate increased and more affi-
cient exploration activity by providing accurate and
dateinformation on mineral deposits in the province. This
was (0 be achieved by updating the Ministry of Energy,
Mincs and Potroleum Resource's computer inventory of
provincial mineral occurrences, known & MINFILE.

ACHIEVEMENTS This project provided part of the fund-
ing for the reinstaterment and continued updating of
MINFILE. Under the MDA, the systam was upgraded to
contain 18 more field element=. Aswaoll, existing geological
data were enhanced.

By the end of 199), about 75 percent of the known
mineral oecurrences 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 D00 scale for use with MINFILE / pe.

Under the MINFILE project, a magnesite and sllica
Open File were published and a wranium and thordum
Open File were prepared for relaase,

IMPACT MINFILE has helped to provide solutions o
mineral exploration, land-use and mineral rescurce man-
agement problems, Industry wse of MIMFILE has in-
crepend ok 3 result of this project. Chrer 30 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 5 prov-
imces, 9 ULS states, Mew Zealand, England, Switzerland,
China and several African couniries. [ is anticipated that
increased circulation of gepsciencedata pertaining to British
Columbla will serve o attract inwvestment dollars o the
province in the years ahead.

MINFILE will ultimately be used a3 an underlying
database for Geographical Information Systems and Ex-
pert System technologi.

OUTPUTS

Fleldwork Arilcles

Wilcox, AF. and Borsholm, C. (1985 MINFILE, Britisk
Columbia Minisiry of Energy, Mines and Petroleum Re-
mu:,}ﬂmh:ginl Feldwark 'I.'Eﬂ!lﬁJ F.ﬂp!l".lﬂﬁ-'.l PagEs
231-243,

Wilcox, A.F. and Borsholm, C.B. (19868 MINFILE-Rede-
sign and Progress Report, Britdsh Columibni Minisiry of
Energy, Mines and Petrolewm Resources, Geolegleal
Fieldwork 1986, Paper 1987-1, pages 433-439,
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Wilcox, AF. (1987 New MINFILE - A Malnframe and
Personal Computer Based Mineral Inventory Data-
bate, Hritish Colicnbie Mimiséry of Energy, Mines and
Pt rolewm Rmﬂeuluglmlﬁeiﬂumk]ﬂ?, Paper
1988-1, pages 549-554.

Jones, LD, (1988); The Search-and-Report Power of
hﬂNﬂLEﬂpr,ﬂli&ﬂlfﬂhmﬁnJﬂﬁHﬁqijmﬂthﬂ
and Petroleum Resources, Geological Feldwork 1988
pages 613-51E

Open Fliss

Rubles, V], (1986): Platinum Group Oocurrences in British
Columbia, British Coliembia Mimistry of Energy, Mires
arnd Petrolewm Resmuroes, ﬂ]:lu'l. File 1986-7.

Grant, B, (1967): Magnesite, Brucite and Hydromagnesite
Ceccurrences in British Columbia (report, with map in
packet), British Columbis Minstry of Energy, Mines and
Petroleum Fesources, Open File 198713,

Fove, G. (1967); Sdlica Oocurrences in British Columbia,

British Columbin Minisiry of Energy, Mines and Petro-
beviar Mesources, Open File 1987-15.

Jones, LD, (1590} Liranivm and Thoriom Oocurrences in
British Columbia, British Columbia Ministry of Energy,
Mines and Pefrolenm Ht:l-ul.m:ﬂ,ﬂ?&n File 1980-32.

MINFILE Raleasas

48 MIMFILE areas released since 1986,

Talks and Displays
Presentations were made at the following:

- Annual Cordilleran Roundup in Vancouver, British
Colurmbla, 1986-195%0,

MINFRLE, the prowince's compoder inventory of mineral
DOCLTTencas, I3 widely available in hard eopy as maps and
prinlouts and in computer farmal = loppy diskaties,
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- Annual Mesting of the Vancouver Branch of the Com-
puter Oriented Genlogieal Socety in Vancouver, British

Columbia, 1988,

- Exploration Group Meeting in Kamloops, British Co-

lumbia, 1989,

- Kootenay Exploration and Mining Conference in Nel-

son, British Columbia, 19809,

- Hauin;ufhduih‘fultﬂin{hmphaﬂﬁmﬂdﬁl

Columbia, 1589,

- Mecting of industry users in Nanaimao, British Colum-

bia, 19540
- Gaoolnfo IV Conference in Cttawa, Ontario, 1990,

Project name COMPUTER FILE -
RADIO METRIC AGE
DATES

MDA expenditures $3,525 (1986}

Principal regearcher(s}  A. BENTZEN

Supervising agemcy B.C. GEOLOGICAL SURVEY
BRANCH

Profect location VANCOUVER

OBJECTIVES To provide support to the
industry by compiling a computer database file of radio-
metric dates for British Columbia.

ACHIEVEMENTS Approximately3,000radiometric dates
from British Columbia geological sites were entered into a
computer to produce a master database accessible by mo-
diem /diskette fand 9 track 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 ment and industry have
been provided with access to this valuable database which
has proved of assistance in mapplng and exploration,

OUTPUTS

Flaldwark Artlclas

Bentzen, A. (1988): Repont on the Establishment of a
Computer File of Radlometric Dates; British Columbus
Ministry of Energy. Mines and Pelrolrum Resources,
Geological Fieldwork 1985, Paper 1987-1, pages 441-
442

Project name LITHCHEM

MDA expenditures §9,600 (1987

Principal researcherfs)l A SINCLATR

Supervising agency  B.C. GEOLOGICAL SURVEY
BRANMCH AND THE
UNIVERSITY OF BRITISH
COLUMBIA

Project location UBC

OBJECTIVES To atsist the Eli:llim-.rl:idn industry by
constructing a rapid evaluation (computer-based) system
for whole rock chemical analyses of volcanic rocks In
British Columbia. The project intended to uce a
system that would be of wse both for theoretical and
applicd studies,

ACHIEVEMENTS A software system was doveloped w
permit data entry, data selection and data display with a
variety of two-dimensional graphs to assist recognizing
magmatic trends and superimposed alterations, An exten-
sive file of more than 2200 chemical analyses of volcanic
rocks from the Canadian Cordillera was input and inbe-
grated with supplementary geological information on age
and classification.

IMPACT This project has produced a chemical database
for mesozode volcanic rocks. Although the Information has
mot been well publicized, it has been well receivied by those
aware of it.

OUTPUTS

Fieldwork Articlas

Harrop, |.C. and Sinclair, AJ. (1985): LITHCHEM: An
integrated geological database for microcomputers,
British Columbia Mimistry of Emergy, Mines and Pefro-
kewm Resources, Geological Field work 1965, Paper 1986-
1, pages 185-189,

De Hosen-Spence, A. and Sinclair, A ). (1986} Classifica-
tion of the Cretaceous Volcanic Sequences of British
Columbia and Yukon, The University of British Co-
lumbia and the British Columbia Ministry of Energy,
Mines amd Petrolesm Resources, 1 Fleddwork
1966, Paper 19871, pages 419-427.
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De Rosen-Spence, A. and Sinclair, AJ. (1987): Lower
Jurassle volcanism of the Stikine swu ne, The
Uridversity of Britdsh Columbla and the Britisk Co-
fumbia Mimistry of Erergy, Mines ond Palroleum Re-
sowrees, Goological Flekd work 1587, Paper 1983-1, pages
111-16,

Radlowski, Z. and Sinclair, AJ. (1989): LITHCHEM -
Ceological Database System: Recent Developments,
The University of British Columbia and the British
Columbia Misiatry of Energy, Mines and Peiroleum Re-
sourees, Ceological Field work 1989, Paper 199041, pages
B19-621,
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1.3 Market, Technical and

Feasibility Studies

Under this component, studies were carrled out to
assess British Columbia’s future mineral supply, collect
and analyze mineral economic data, identify market po-
tentlal for solected Industrial mineral commodities and
examine the feasibility of introducing new lechniques and
technologies in mineral development. In 1988, a new
program was added, which funded research into industry-
wide problems, such as acid mine drainage.

Many of the projects were initiated by industry and
carried out on & cost-shared basis,

Project outputs that are currently publicly available are
marked with an ** and are listed In Ap ix B. Most cost-
shared project reports will become available in the future
as limited periods of confidentiality expine.

Activities wene divided into four sub-components:
Mineral Economic Data Development, Mineral -
nities, Mineral Supply Forecasting and Fesearch and De-
velopment.

MINERAL ECONOMIC DATA DEVELOPMENT

MDA expenditures under the Mineral Economic Data
Davelopment sub-component were approximately
$128,000, Sevan projects were supported which provided
indusiry and government with new mineral economic
data to support policy work and dectsion making, The
majority of funding was directed towards the design and
implementation of a computer database of minaral sector
data, the Ming Profile System. Other studies looked at the
relative taxburden imposed on new mine developments in
jurisdictions across Canada, the im pact of upoeming mine
closures on local communities, public attitudes towards
the mining industry, native participation in mining, the
development of fic reclamation funds and the
feasibility of establishing a8 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 wers about 5355000,

The purpose of the mineral market studies sub-compo-
nent was to demonstrate the export market potential and
import replacement opportunities for provincial indus-
trial minerals. British Columbla currently imports a sig-
nificant amount of raw and seml-manufactured products
made from minerals for which the provinee has an abun-
dant resource potential. Development of these nesources
would not only strengthen the provincial mineral sector,
but also create manufacturing epportunities.  Further-

more, the development of these resources would reduce
the province’s reliance on imported materials and provide
opportunities for increased mineral commodity exponts.

Seven studies to examine the market potential for se-
lected provincial minersl commodities were funded, Local
procesaing and export opportundties for jade, gypsum,
Feldspar, talc, dimension stone, barfum carbonate and
gamed were analyzed, Another study assessed the costs
involved in transporing industrial minerals o market,
The results of these studies have proved very useful 1o
industry and several of the commesdities studied are our-
rently being evaluated by the private sector for develop-
marni-

The technology studies wore designed to ensure that
the province's mining industry would be able to benefit
from changing economic conditions and technologies by
developing and adopting relevant iochnologies. This was
o be achieved by providing "seed money™ to stimulate
resaarch, development and demonstration work in the
province by private industry 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 alm was to
provide Incentives to companies to expand their research
capabilities and to provide a focus for applied mineralsand
mining research,

Of the nineteen technology studies camied out, two
studics addressed the ssue of worker safety. Mine other
stodies looked at the feasibility of introducing new tech-
nbques and bechnologles into mineral development. Sev-
oral of the applications studied have already boen Imple-
mented by industry to enhance resowrce recovery.

Four projects addressed the environmental problems
assoclated with mining and in particular for the preven-
ton, treatment, monitoring and control of acid mine
drainage. These progects havecontributed towardsa greater
understanding of the issues and have worked to develop
scilutions.

MINERAL SUPPLY FORECASTING

MDA funding of $38 500 contributed towards the pur-
chase of world metal market reports from the Commeod iy
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 studles funded
under the research 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 with industry and tofal project costs were often



Market, Technical and Feasibility Studies - Mimeral Ecomomic Dala Development = 55

several tmes greater than the MDA contribution. The
projects funded entirely by the MDA were of a more
E:‘m:'b; nature, The information Fmd.utﬁd 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-
age Task Force, The Task Force is composed of represomita-
tives of mining companies, universities, the Mining As-
sociatlon of British Columbia and several federal and
provincal government agendes. It is recognized as a
world leader in acid mine drainage research and is cur-
rently building domestic experise that issought after world
wide.

The achievements of the acid mine drainage redaarch
projocts have boon considerable. Awareness of the jssue
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 ackd generation has
been developed. Acld mine drainage research is a refa-
tively new sclence and the outcomies of the MDA projects
will provide valuable information for future studies,

1.3.1 Mineral Economic Daia

Development

Project name MIME PROFILE
SYSTEM

MDA .n?:l.i'l'tlrl'i £72.752 {1986-1988)

Pringipal researcher{s) COMNSOLIDATED
COMPUTER MANAGE-
MENT INCORFORATED

Supervising agemcy B.C. MINERAL POLICY
BRANCH

Profect location VICTORIA

OBJECTIVES To design and implement a computer
database of Britlsh Columbia mineral sector data in order
to support government policy work and data dissemina-
kRO,

ACHIEVEMENTS A consultant was hired to design an
interactive database composed of several modules. Ap-
propriate hardware was salected and purchased. Data on
geology, reserves, grades, mine plans, capital and operat-
ing coats, ownership, personnel, contracts, labour unions,
for all current mines in the province were compiled and
input. Significant numbers of historical prodwcers were
rescarched and entered in the system, as well a selocted
potential producers. Although the mine module and com-
pany modula are the most com pletn, there is also a com-
modity modube which eontains information on contracts.

IMPACT The project produced an in-house database of
the British Columbia mineral sector that has enhanced
government’s ability to respond io enquiries and issues
affecting the industry. Use to date, however, has been
limited due primarily to staffing constrainis.

OUTPUTS

A customnized computer software systern was speclally
far the Mineral Policy Branch of the Ministry of
Energy, Mines and Petroleum Besources - the ‘Mine Profile

Syrstem,”

Project name COMPARATIVE TAX
STUDY
Wﬂ_nﬂﬁ#ﬂm $2.580 (1965)

Principal resparcher(s)
Supervising agency

B. W. MACKENZIE
B.C. MINERAL POLICY

BRANCH

Other participating ~ QUEEN'S UNIVERSITY

agencies CENTRE FOR RESOURCE
STUDIES

Project location QUEEN'S UNTVERSITY

OBJECTIVES To assist government in policy develop-
mient and decision making by analyzing and reporting on
the relative tax burdens on new mine developments actoss
Canadaand evaluating the effects of changes in non-profit
tacoes introduced in the 1985 British Columbia provincial
budget.

ACHIEVEMENTS This project produced a report that
updated a 1985 study on the effects of location on mine
development economics among several Canadian regions
and provinces. The report demonsirated the improved tax
climate that resulted from changes introduced in the 1985
British Columiria budget, but also noted that the costs of
developing and operating a mine In British Columbia
imainly attributable to higher wage rates and the effect of
mom difficult topographic conditions on infrastructure
costs) wera relatively high compared to other provinces,

IMPACT Information was provided to government palicy
makers on relative tax environments across the country,
British Columbla®s higher costs were emphasized and the
province’s atbempts 1o improve the laxatbon of the mineral
sector were demonstrated , This study was oneof the many
inputs used in designing the Mineral Tax Act which ook
effect on January 1, 19890,

OUTPUTS

Mackenzie, BW., Davis, D.W. and Bilodean, M.L. {1785);

Localional Aspects of Mine Denelopment Economics: Ef-

of the 1985 British Columbia Budgel. Cuoon's

University Centre for Resource Studies, February,
1986
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Project name STRUCTURAL
CHANGE IN THE
MINING INDUSTRY

MDA expenditures §10,000 (1989)

Total project cost > 520,000

Principal ressarcher(s) WESTERN ECONOMIC
COMNSULTING LIMITED
AND CLAYTON
RESOURCES LIMITED

Supervising agency  B.C. MINERAL POLICY
BRANCH

Profect location VICTORIA

OBJECTIVES To collect information and forecast the
impact of possible mine closures in British Columbia over
the next 10 years. This project intended to assess the likely
impacts of these mine closures on affected workers and
communities and to review existing government programs
to guide government policy and decision-making.
ACHIEVEMENTS A study was produced which ident-
fied expected mine closures in British Columbda and as-
sested the extent to which a mine closure might give rise to
community adjustment problems, Using Ministry data,
possible mine closures over the next 10 years were forecast
and an analysisofthe degreeof community dependenceon
the mine was presented. Existing government programs
were reviewed, Where a gap was identificd between the
nature of the adjustment problems and the available as-
sistance programs, recommendations weme made for
changes to those programs or for now initiatives.

IMPACT This study provided valuable input into the
Inter-Binisterial Mine Closure Task Foree, which was
formed to develop a broad strategy of government action

Miring is the econamic malnstay of many communies
throughout 8.6,

to maintain employment and incomes in the face of antici-
pated closures or reduced oporations at mines in British
Columbia. Many of the report”s recommendations were
adopted by the Task Force.

OUTPUTS

Western Economic Consulting Limited and Clayton Re-
sources Limited (1985); The fmpact of Mine Closire in
British Colimina, A for the Provinoe of
British Columbia Mine Closure Task Force chaired by
the Ministry of Energy, Mines and Petroleum Re-

pouroes, 1989,

Project name PUBLIC ATTITUDE
SURVEY

MDA expenditures $10,000 {1989)

Total project cost >$20,000

Principal researcheris} MARKTREND MARKETIMNG
RESEARCH INC,

Supervising agency MINING ASSOCIATION OF
BRITISH COLUMBLA

Other participating  B.C. MINERAL POLICY

agencies BRANCH

Project location PROVINCE-WIDE

OBJECTIVES To survey public attitudes in British Co-
Tambia towardsthe mining indwstry, in order toobtaln and
report on information that would assist government and

Industry in the development of appropriate strategies for
an improved public image.

ACHIEVEMENTS A report was produced which docu-
menvbed the resulis of the public opinion survey, A total of
6463 telephone interviews were conducted with residents
throughout the provinee, Questions focused on the follow-
ing: 1. Determining the level of public understanding and
appreciation of the cconomicimpact of mining: 2. 1dentify-
ing concerns surrcunding mining that are most important
to British Columbians; 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 the Mining Association were
alzo provided.

IMPACT This project 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
indusiry in British Columbia. In particular, the Association
concentrated on communication strategies which empha-
sized the environmental impacts of mining, the Mine Die-
velopment Review Process, careers in mining and safety in
the mining industry. Communications with communities
threughout the province were also opened up.
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Also, the Minkstry of Energy, Mines and Petroleum
Eezources used the results of this study as input into
decision making regarding their communications strat-
By

OUTPUTS

Marktrend Marketing Research Incorporated (1589): Ai-
Filicdes bo Miming in Britizsh Columdbiz. A Summary Fe-
port presented to the Mining Association of British

Columbila, 198%.

Markirend Marketing Research Incorporated (1989): Pros-
entation of Altitudes fo Mining in British Columbia to a
Joint Meeting of the Mining Association of British
Columbda and British Columbia and Yukon Chamber
of Mines Luncheon Meeting, 1989,

Project name INDUSTRIAL
MINERALS CUSTOM
MILLING

MDA expenditures $5,000 (1989)

Principal researcher(s)  AINSWORTH-JENKINS
HOLDIMNGS INC.

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Project location VANCOUVER AND
ELURDPE

OQBJECTIVES Tosupply governmentand industry with
a preliminary evaluation of the opportunities available
and the feasibility of establishing a custom

facility for industrial minerals in British Columbia,

ACHIEVEMENTS A roport was prepared which describes
the history and economics of three successful custom
processing plants that were visited in Europe, Based on
the experiences of these operations, the limitations and
potential for custom processing in a British Columbia
location are described. Recommendations are also madeas
e the types of minerals/ products 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 Indusirial
mineral eustom processing facility are: its wealth of in-
dustrial minerals, fts reputation as a rellableand competent
trading partner, and its proximity to Pacific Rim nations.
The report suggests that British Columbia could export
processed materials in empty container ships returning to
industrialized Pacific Rim countries, The possibility of
joint ventures with European or American custom proces-
sors (8 aleo discussed,

IMPACT Industry interest in the ri has been high,
with approximatety 30 copies sold betwesn May 1989 and
January 195,

OUTPUTS

Ainsworth-Jenkins Holdings Incorporated (19891 The
Custor Milling of Industrial Meinerals in British Coluum-
bia: A Study of Commercial Feasibility.** Study funded
by the Canada - British Columbia Mineral Develop-
ment Agreement. March 1959,

Project name NATIVE
PARTICIPATION IN
MINING

MDA expenditures $8,125 (1990}

Total project cost >§16,000

Principal researcher(s) B, JANKE

Supervising agency B.C. MINERAL POLICY
BRANCH

Project location VICTORIA

OBJECTIVES To coordinate and prepare an
interprovincial report on native participation in the mining
industry. This project intended to provide government
with information that would help future decisions regand-
ing native participation in existing and developing mining
oparations,

ACHIEVEMENTS A report was produced which exam-
ined the issue of native participation in the Canadian
mining industry. The following information was pre-
santed: @ collection of “best™ case studies; a listing of
government programs/ policies that natives and for com-
panies could access to increase native participation; a
demographic profile of the native community; Statistics
Canada and Census Canada data; and an annotated bib-
liography.

IMPACT The project produced a comprehensive source
aof information on native involvement in mining which will
be helpful to governments in British Columbia and other
jurisdictions when declding on propased mine develop-
menis and potential community impacts,

OUTPUTS

Sub-Committee of the Intergovernmental Working Group
on the Mineral Industry (1990): Phase | Report on Native
Farticipation in Miing.



5B = P‘mﬁmtfﬂ.ﬂ Mireral Poterfial

Project name B.C. RECLAMATION
FUND STUDY

MDA expenditures $19.500 (1990)

Total project cost =5349,000

Principal resvarcheris) ACTREX PARTWERS
LIMITED

Supervisiug agency B.C. MINERAL POLICY
BRANCH

Other participating EQUITY 5ILVER MINES

agencies LIMITED

Profect location VANCOUVER

OBJECTIVES To develop an investment policy for
mine-specific reclamation funds that will gonerate fund
income sufficient to finance required post-closure ming
reclamation for as long as necessary, Recent changes o the
Mines Act made provision for the establishment of such
fundsasacondition of operation for mines with significant
long term reclamation requirernents and no other source of
reclamation funding,.

ACHIEVEMENTS The nature of mine reclamabion was
reviewed, with particular emphasis on the Equity Silver
Mine in west-central British Columbia. Current and ex-
pected Ffuture conditions in financial markets were also
assessed. A general framework for the problem was
developed and a report was produced which presentad
recommendations for an Investment Policy far mine recla-
mation, Computer software, to analyze the impacts and
risks of Fund deficiencies to the Province, was also devel-
orped,

IMPACT Thisrepoart will Fl'l:!'ln':ﬂl.'- input into a new form of
reclamation security, called a mine-specific reclamation
fund, that is :i'up'[.'tn-rl:ui 13-’- oth h'||:|.1.1.|h]l' and Evemment,

OUTPUTS

Actrex Partners Limited (1940 Report of the Establishment
ofan Imvestmert Policy for the Reclomation Furd at Equily
Stlver Mine,

1.3.2 Mineral Opportunity Market
Studies

Project name MOHAWEK JADE TILE
PRODUCTION S5TUDY

MDA expenditures £25.000 (1987)

Total project cost =550, 000

Principal researcher(s) M. WALDER AND E. PLANK

Supervising agency B. C. GEOLOGCICAL SURVEY
BRAMCH

Oither participating MOHAWEK OIL COMPANY

agrncies LIMITED

Project locationr FROVINCE-WIDE

DBJECTIVES To promote local processing of British
Columbda’s jade resources by examining and reporting on
the feasibility of constructing a local facility to process sub-
gem quality jade Into decorative tles,

ACHIEVEMENTS A study was dome of curment stomne
cuiting technolegy and its potential application 1o jade,
given jade’s unique toughness and texture characteristics,
Pilot scala tests were made by selected equipment mani-
facturers and based on these bests, equlpment was selected
and flowsheets . Capital and operating costs
were caloulaked to determine the cost of the final product
and to ensure an adequate projected rate of returmn. A site
selection survey ldentifled the southwest mainland of the

province as the optimal location for the processing facility,

IMPACT Due o difficultbes im E:url.nﬁ marketing ar-
rangements, progress in developing a jade tile processing
facility has not gone beyond the conceptual stage.

ouUTPUT

Waldner, M. and Plank, E. (1988): Jade Tile Femsibil ity Study,
Mowember 1986,

Project name INDUSTRIAL
MINERALS MARKET
STUDIES

MDA expenditunes £4,039 (1987}

Principal researcherist B, AINSWORTH

Supervising agency B.C. MINERAL POLICY AND
GEOLOGICAL SURVEY
BRANCHES

Project location PFROVIMNCE-WIDE

OBJECTIVES To promote the development of British
Columbia's industrial minerals b':.l' dE'l.l'ehPi:nE' a concep-
tual d for a series of market studies of British Co-
lumbia’s industrial minerals, Those with good growth
prospects, but for which marketing information was con-
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sidered to be a constraint to development were to be
priorized. The information from this project was intended
(o assist Ministry staff and the Industrial Minerals Advisory
Group in developing future industrial minerals studies.

ACHIEVEMENTS A report was prepared that ranked
British Columbias industrial minerals in order of priority
for market studies and developed a design for the Indus-
trial Minerals Market Studies Series. It was suggesbed that
gach future study include the following information: a
Eml-ug,ll:a] description of the mineral; a general overview
of end-uses and further processing of the mineral; a mapor
description of known deposits or occurrences within Brit-
ish Columbia; a review of relevant historical producers; a
deseription of present producers and consumers; and an
analysis of potential producers and consumers.

IMPACT The outline has helped Ministry staff and the
Industrial Mirerals Advisory Group develop guidelines
for further industrial mineral studies.

oOUTPUTS

Alnsworth, B. (1987): Industraal Minerals Marketing Studies
Projecl: Conceptual Design for the Shaly Series. Anin-

ternal report prepared for the Minisiry of Energy,
Mines and Petroleum Resources,

A presentation was made in Vancouver, British Columbia,
to the Industrial Mineral Advisory Group in 1986,

Profect name GYI'SUM MARKET
STUDY

MDA expenditures 15,000 (1987

Total project cost 530,000

Principal researcher(s) KING, MURPHY, LAVALIN
COMNSULTANTS

Supervising agency B.C. GEOLOGICAL SURVEY
AND MINERAL POLICY
BRANCHES

Other participating QUEENSTAKE RESOURCES

Agencies LIMITED

Profect location FREOVINCE-WIDE

OBJECTIVES Toencourage the development of British
Columbia gypsum resources by providing information on
theeastern Paclflc Rim 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 joint co-
operation with Cueenstake Eesources Limited, 8 publichy-
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 Morth American “Pacific Morthwest™ area

wereoutlined . The report suggested the best opporiunities
for British Columbia’s gypsum were in the supply of crude
gypsum ko the wallboard and cement plants located in the
Vancouver port area and In Seattle and Tacoma.

IMPACT Industry Interest In the project has been hilgh
and over 3 coples of the report have been sold. The oubput
of the study was used in a feasibility assessment of the
Haines Gypsum project in northwestern British Columbla.

OUTPUTS

King, Murphy, Lavalin Consultants (1987 ) Marketong Study
of British Columinia’s Cypsaom in the Pacific Rim Ares of
MNorth America,™

Project name FELDSPAR MARKET
STUDY

MDA expenditures $35,105 (1988-1989)

Principal researcheris)  MINERAL MARKETING
INCORPORATED

Supervising agency B.C. GEOLOGICAL SURVEY
AND MINERAL POLICY
BRANCHES

Project location PROVINCE-WIDE

CEJECTIVES Topromotethe development of feldspar,
nepheline syenite and olher feld spathic materials in British
Columbia. This goal was to be achieved by evaluating the
market potential and kdentifying the uses and specifica-
tiors of these minerals in West Coast and Paciflc Rim glass
and ceramics plant.

ACHIEVEMENTS A report was produced which de-
scribed the physical characteristics and Industrial uses of
feldspar, nepheline syenite and other feldspathic materi-
als. Information was provided on world production, sup-
ply, international krade and prices. Ten potential produc-
tion sites in British Columbia were briefly cvaluated, [t was
Found that & producer of feldspar or nepheline syenite in
British Columbia would enjoy a freight advantage in
western markets over sastern producers of both materials
and also over southern California or Mexican suppliers of
feldspar. Depending of the nature of the deposlt, transpor-
tation costs and the effectivensss of sales and marketing
efforts, the potential market for British Columbia produe-
ers was prodected 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
Morthwest, Northern Californiaand Pacific Rim countries.

IMPACT Industry interest in the report 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 siudied for development. As well, the nepheline
syenitodeposit at Trident Mountain was staked and evalu-
ated for development.
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OUTPUTS
McViey, Hal (1988): A Study of Markets for British Columbis's
i and Feldspathic Minerals™ A report
produced by Mineral Marketing Incorporated, March
1988,

Feldspar Resources Report (in preparation),
Presentations were made at the following:

- Annual Meeting of Canadian Institute of Mining and
Metallurgy in Edmonton, Alberts, 1988,

= Industrial Minerals Advisory Committee Meeting in
Vancouver, British Columbia, 1988,

Project name MARKET STUDY:
MODIFIED TALC

MDA expenditunes 1,518 (1989}

Tatal project cost =53 000

Principal esearchers) TEMANEX CONSULTING
INCORPORATED

Superpising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Other participating FACIFIC TALC LIMITED

GAEENCies

Project location PROVIMNCE-WIDE

OBJECTIVES To identify market opportunitios and
project market sizes for modified talc in British Columbia
by analyzing the West Coast papermaking industry and its
near term growth potential and assessing papermaking
mineral pigments markets and trends.

ACHIEVEMENTS A report was produced that analyzed
West Coast mineral pigment market trends with regardsio
talc’s potential and limitations in the papermaking indus-
iry. Talc"s current usage was found to be fimited and
primarily for plich eontrol rather than for paper flling and
coating. The major Inhibiting factors to greater usage of
tale wese found to be twofold: in British Columbia kaolin
has oo I.rl.dl.'l.'lml.u.'ll],l' s as a low-cost alternative; and,
the hydrophobic nature of talc’s surface is such that it
results ina high dusting tendency inoffset printing, which
is the dominant printing in North America. The
repart concluded that if the offset dusting problem were
solved and talc was competitively priced, it might be
possible for tale to capture roughly a 20% shane of the West
Coast papermaking pigments market over the next five to
ber years,

IMPACT The results of this study were very useful to
Pacific Tale Limited and have helped the company get one
step closer to actual production from their deposit near
Boston Bar,

OUTPUTS

Temanex Consulting Incorporated (1988} North American
Wiest Coast Pigmenl Market s urith Eseehasds on Tale Pros-
pects. Under the terms of the a with Pacific
Tale Limited, the report will remain confldential until
1991,

Project name DIMENSION STONE
MARKET STUDY

MDA expenditures 215,143 (1989}

Principal researcher(s)] ], PAGEBEATY GEOLOGI-
CAL SERVICES

Superrising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Praject location PROVINCE-WIDE

OBJECTIVES To diversify the provinee's mineral in-
dustry by identifying market opportunities for British
Columbia dimension stone which would lead to impon
replacement and new export opportunities.

ACHIEVEMENTS A market study was undertaken which
identified opportunities for British Columbia dimension
stone. Premium guality colored granites wers found to
provida the best market opportundties, Fabricated grey
cobored granibes also appeared to have good market poben-
tial. Competitiveness was cted as the most important
factor bo dwelnping & British Columbia dimension stone
imdustey.

MDA siudies advanced local processing and axpart appor-
tunities for jade, gypsum, feldspar, fak, dimension stane,
bariuwm carbonale and gameat,
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IMPACT This project and the dimenslon stone assess-
ment project have generated conskderable industry inter-
ost, Mumerous requests For information have been received
by the Ministry of Energy, Mines and Patroleum Resources,
Mans are currently underway to develop bwo new quarmies
and three quarries have started production since these
projects were originally undertaken. A mapping progctto
identfy potential exploration targets has been proposed
and will be undertaken in 1990,

OUTPUTS

Page, | W, (198%): British Columbia Dismension Stone Market
Sludy,™ 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 5STUDY

MDA expenditures $10,000 (1990)

Total prroject cost =520 001

Principal researcher(s) FPRODUCTIVE CONSULT-
ANTS COMPANY

Supervising agency B.C. GEOLDCICAL SURVEY
BRAMNCH

Project location PROVINCE-WIDE

OBJECTIVES Toidentify North American market con-
ditions for barium p'rlud.uﬂl.'p and the econemic owtlook or
the barium chemical manufacturing facility proposed by
Mountain Minerals Company Limited,

ACHIEVEMENTS A report was produced that identified
the following: the size of the Morth American market,
supply and demand patterns, economics, major barfum
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 conclided that the markefing
climate was very favourable and recommended that
Mourntain Minerals procesd with the barium chemicals

project.

IMPACT Thisstudy is being used by Mountain Minerals
Company Limited to assess whether or not the company
will enter the barlum carbonate preduction business.,

OUTPUTS

Productive Consultants Company (1990): The North
American Barium Chemical Markel. Under the terms of
the agreement this report will remain confidential
until 1992

Project name GARNET MARKET
STUDY

MDA expenditures ] $11,19% (1)

Total project cost =522 06

Principal researcher(s) HEEB RESOURCES INTER-
NATIONAL INCORPO-
RATED

Superoising agency B.C. GEOLOGICAL SURVEY
BRANCH

Other participating POLESTAR EXPLORATION

ugencies INCORMORATED

Praject location PROVINCE-WIDE

OBJECTIVES To the development of high-
guality British Columbia garnet by analyzing supply and
demand factors, market trends, product specifications,
new uses, and by lorecasting a strategy for pencirating
existing or anticipated markets.

ACHIEVEMENTS A was that described
current world-wide sources and industrial demand for
garnet. The modt promising market for garnet was found
to be ps an abrasive blast cleaner, Garnet’s ability to win
market share to date was seen as limited by two factors:
relatively high price and limited availability, A strategy for
British Columbia garnet producers to penetrate thess mar-
kets was identified. Both demand and price outlook for
British Columbia garnet products was regarded as very
positive.

IMPACT Thisstudy is being used by Polestar Exploration
||1|:|:|-:rpm:lrd oy hdp mmpnn whother or not the company
will develop a garnet-bearing skarn deposit at Crystal
Peak, in the Hedley area of British Columbia, for abrasive
gamet production,

OUTPUTS

Hebb Resources International Incorporated (1990): Marke!
Study for British Coluomitia Garmed. Under the terms of
the agreement with Polestar Exploration Incorporabed
this report will remain confidential until 1991.

Project name STRATEGIC PLAN,
INDUSTRIAL
MINERALS

MDA expenditures $9,277 (1990)

Principal researcherfs)  H. MCVEY

Supervising agency B.C. GEOLOGICAL SURVEY
BRAMCH

Project location PROVINCE-WIDE

OBJECTIVES To stimulate the development of indus-
trial minerals in British Columbia by producing a five-to
ten-vear strategic plan of geolegical, process development,
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marketing and promotional programs that would be used
as the basls for an industrial mineral program under a
renewed Bconomic and Regional Development Agreement.

ACHIEVEMENTS A report was prepared that examined
anticipated trends in consumpton 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 ized. The structure and activi-
ties of the Industrial Minerals Subsection of the British
Columbia Ministry of Energy, Mines and Petroleum Re-
sources were analyzed and compared with those of com-
peting jurisdictions in the Pacific Northwest, Recommaen-
dations were made regard-ing a five- to ten-year strategic
plan for an Industrial Minerals Program which would
allow British Columbia to maintain its achicved advantages.

IMPACT This report is baing used by government policy
makers to assist In planning.

OUTPUTS

McVey, H. (1989); Stralegic Plan: Industrial Minerals Sub-
section,

Project name INDUSTRIAL
MINERALS
TRANSPORTATION
STUDY

MDA expenditures S20,000 (1590)

Principal researcher(s)  TRANSMODE CONSULT-

ANTS INCORPORATED

B.C. MINERAL POLICY AND
CEOLOGICAL SURVEY
BRANCHES

PROVINCE-WIDE

Superviging agrncy

Project location

OBJECTIVES To promote the development of indus-
irial minerals in British Columbila by producing estimates
of the costs of transporting industrial minerals o selected
markets in Morth Amesica and overseas countries. The
intent of this project was to provide policy makers and
potential producers with a “pre-feasibility™ assessment of
developmant potential.

ACHIEVEMENTS Frequently the cost of transporting an
industrial cornmiodity to market excesds the cost of mining
and processing. Thus, the transporation cost is a critical
factor in evaluating the economics of an industrial mineral
deposit. This project produced a report that analyzed the
cost of transporting 12 industrial minerals from 19 deposit
or production sites In British Columbia to potential mar-
kets. Mearly B) different iransportation routes wera con-
sidered in theanalysis, each linking a mineral deposit with
a potential market in North America or in Pacific Rim
countries, The study concluded that for most of the se-
lected sites and markets, the favourable or only possible

mode of transportation was by truck. Opportunities to
recoup some of the transportation eosts 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 the U5, were cited as a factor
that increased the cost of trucking to LIS, markets. Thecost
ad‘lﬂ;ﬂgm of a.]'l'lppil‘lﬁ IMEE walumes of bulk pmdun:t
versus small volumes of palletized or containerized prod-
uict were determined to be significant,

IMPACT The report was reloased in August, 1590. While
industry has not had time to act on the repott, it has been
used by the British Columbia Ministry of Regional and
Economic Development

OUTPUTS
Transmode Consultants Incorporated (1930); Transperts-
tiom Cosds for Industrial Mimerals Produced in British
Colimbia =

1.3.3 Mineral Opportunities
Technology Development

MINE DUMP
RESLOPING

18,000 (1984)

=536, 000

NORECOL
ENVIROMNMENTAL
COMNSULTANTS LIMITELDD,
THURBER CONSULTANTS
LIMITED, FOLSTER
ENVIRONMENTAL
SERVICES AND WRIGHT
EMGINEERS

B.C. EMGINEERIMNG &
INSPFECTION BRANCH

FORDING COAL LIMITED,
WESTAR MINING LIM-
ITED, MINING ASS0CTA-
TION OF B.C. AND

B.C. MINISTRY OF THE
ENVIROMMENT

PROVINCE-WIDE

Project name

MDA experiditiires
Total project cost
Principal researcheral

Supervising agency

Crther participating
agencies

Praject location

OBJECTIVES To help industry develop new method-
ology by examining current mine-waste dump manage-
ment practices and problems. The project’s alm was io
develop eriteria for the management of existing and fulure
mime waste rock dumps in British Columbia, with a par-
ticular emphasis on dump face resloping.

ACHIEVEMENTS The project team conducted an exten-
sive liberature review to determine the state of the art of
mine-waste dump reclamation techniques fo meet safety,
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stabiliky, ond-use productivity and dralnage requirements.
Chaesticnnakres were completed by 15 mining companies
to supplement the literature review, followsd by inter-
views. The data wore analyzed o identify the pdvantages
and disadvantages, including cosis, of different dump
management strategies, The major criteria for costs and
end land use objectives were [dentified and suggestions
were made on how these criteria should be weighted. The
findings were summarized ina report.

IMPACT The project highlighted lssues relaied to mine
waste dump resloping. It lacilitated communication and
cooperation between the industry and regulatory agencies
amvd pointed out areas requiring further study. The project
repott has been an important reference for government
policies related to mesloping,

DUTPUTS

Morecol Environmental Consultants Limibed, Thurbar
Consultants Limited, Polster Enviranmental Services
and Wright Engineers (1986} Mine Waste Dump Man-

agement (Resloping) Study. 1986

Project name

MDA expenditures
Total project cost
Principal resparcher(s)

Supervising agency

Dther participating
Agemncies

Project lacation

OBJECTIVES To promote the d
in British Columbia®s minera) industry by ex-

wechnology

FORTABLE MODULAR
MILLS

§19,935 (1586)
50,000

TREM ENGINEERING
LIMITED

B.C. CEOLOGICAL SURVEY
BRANCH

TRADER RESOURCE
CORFORATION AND
FLEET DEVELOPMENT

FROVINCE-WIDE

i of mew

thie feasibdlity of constructing portable conceniral-
ing facilities, The project had two components, The first
involved identifying prospectsin coastal areas of the prov-
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Ince with known or inferred us metal reserves that
might be made economic by the availability of a portable
concentrating facility. The second was the design of a cost-
effective modular constructed facility capable of servicing

these deposits,

ACHIEVEMENTS A resournce assessmani wias conducted
that identified 8 properties with good potential and 36
P 25 with moderate b ecoms eoonomic
with the availability of an appropriately-designed port-
able mill. Severl concentrator {mill) designs were devel-
oped to handle the specific through-put and metallurgical

requirements of these deposits. The designs included both
barge-mounted and trailer-mounted modular units that

would permit application at either tidewater or inland
sites. Capital and operating costs were calculated for throe
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
project was produced.

IMPACT Industry was very interested in the results of the
study, Portable modular mills are being considered for at
least two of the deposits identified by the resource assess-
ment. WNeither deposit, however, has yet reached a pro-
duction decision,

QUTPUTS

TRM Engineering Limitod (1986): Resource Assessment for
Coastal arsd Western British Cohonbin and the Develop-
maend of @ Portable Modulor Mill Design.** March 1985,

Project namse HEAF LEACH PRE-
FEASIBILITY

MDA expenditures 3,000 (19BT)

Tatal project cost =56, 000

Principal researcheris) KILBORN ENGINEERING
{B.C) LIMITED

Supertising agoncy B.C. GEOLOGICAL SURVEY
BHAMCH

Diher particlpating ENERGEX MINERALS

@gencies LIMITEDR

Project location NORTH CENTRAL B.C.

OBJECTIVES To pramote new mining technology by
investigating the economic viakility of heap leaching For
operators of numerous potentially leachable gold pros-
pects in the unique climatic conditions in the narthern
reglons of the province. This objective was to be accom-
plished by examining the feasibility of operating a gold ore
heap leach in the Toodoggone area of north central British
Columbla,

ACHIEVEMENTS A study was undertaken and 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$) $345 per troy
ounce, a positive cash flow would be generated by the
treatment of ore grading inexcess of .21 ounces of gold per
tomn.

IMPACT This project defined aters 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

Kilborn Enginewring (B.C.) Limited {1936k Emergex Min-
eruls Limited Toodoggone Project: A Preliminary Evaliaa-
tion of Haap Laaching.™* July 1986.

ROCK DRAINS
SYMPOSIUM

£10,000 (1987)

=520,000

B.C. TECHNICAL & RE-
SEARCH COMMITTEE ON
RECLAMATION

B.C. ENGINEERING &
INSPECTION BRANCH

B.C. MINISTRY OF
ENVIRONMENT, MINING
ASSOCIATION OF B.C,,
CROWS NEST BRANCH OF
THE CANADIAN INSTI-
TUTE OF MINING AND
METALLURGY, BYRON
CREEK COLLIERIES,
CROWS NEST RESOURCES
LIMITED, FORDING COAL
LIMITED ANIY WESTAR
MIMNIMNG LIMITED

CRANBROOK

Project name

MDA expenditures
Total project cost
Prisncipal ressarcher(s)

Superpising agency

Dither participating
agencies

Project localion

OBJECTIVES Toprovidea forum for both government
and industry to discuss state-of-the-an criteria for design
and construction of fow-through rock drains in the foun-
dations of overburden dumps. As well, this project in-
tendid to providea record of mine reclamation achievement
in British Columbia and provide an up-to-date assessment

= of current practica.

ACHIEVEMENTS A symposium was organized that re-
viewed international experience in the design, consiruc-
thon and operation of rock drains o improve their effoc-
tiveness and reduoe their environmental imipacts in British
Columbia.

IMPACT All parties to the project were brought up-to-
dateon the followtng: location of rock d rains, installations,
design criteria, monitoring problems and data, costs and
cost savings. The information was relevant world-wide.
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The MDA sponsored Reck Draln Symposium included a
fiisdd frip.

[hie to the symposium’s sucoess, a follow-up session was
planned for 1990,

OUTPUTS

British Columbla Technical and Fesearch Committes on
Reclamation (1987): Intermational Symposium on Flow-
Through Rock Dirains. Proceedings of the symposium
held in Cranbrook in 1986, Bitech Publishers Ltd.**

Project name VIDEO GRAPHICS
DEVELOPMENT

MDA expenditures $3,000 (1988)

Privcipal researcheris) SPECTRUM GEOLOGICAL
BERVICES

Superpising agency B. C. GEDLOGICAL SURVEY
BRAMNCH

Project location PROVINCE-WIDE

OBJECTIVES To help industry demonstrate the visual
impacts of pro development scenarios in a readily
transportable form by developing techniques to superim-
pose computer assisted drafting (CAD) graphics ona VHS
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,
incxpensive video presentation incorpomating CAD over-
lays. The overlays could include geological interpreta-
tions, geochemical or geophysical anomalies, or proposed
mine site developments, all superimposed on a video
image of the deposit topography.

IMPACT The report and video have received limited use
to date, due in part to technical difficulties. The introduc-
tion of new software developments in the future and
rapidly decreasing hard warecosts may allow fora broader
range of applications.

OUTPUTS
A report and video presentation were prepared,

Project name MINE RESEARCH
AND DEVELOPMENT

MDA expenditures £7,006 (1988)

Total project cost =514,040

Principal researchen(sl BAPTY RESEARCH
LIMITED

Supervising agency B.C. MINERAL POLICY
BRAMCH

Chther participating MINING ASSOCIATION OF

agencics B.C.

Project [ocation PROVINCE-WIDE

OBJECTIVES Toassist industry explorationand devel-
opmentefforts by investigating the state of mining rescarch
and development (R&D) in British Columbia,

ACHIEVEMENTS A survey of six mines in the province
wasunderiaken to determine levelsof R&Diunding, Based
on the resuilis of the survey, it wasconchuded that R D was
underfunded in British Columbia. A report was prepared
which documented the results of the survey, ientified
areas for additional research, and recommended the for-
mation of a central organization to recelve and endorse
Ré&D projects, arrange funding and coordinate activities.
The report also noted that facilities and expertise available
from the University of British Columbia were under-uti-
lized.

IMPACT This project highlighted the need for R&D a
mine sites that would increase profits and decrease costs.
It was an im t factor in the creation of two new
positons: the Science /Ressarch Coordinator position at
the Mining Assoclation of British Columbia and a Vancou-
ver-based CANMET position.

OUTPUTS

A report was prepared by Bapty Research Limited for
use by the Ministry of Energy, Mines and Petroleum Re-
sources and the Mining Association of British Columbila.
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Project name FRESH AIR BASE

MDA expeudifunes S10,000 {1968)

Total project cost >§20,000

Principal researcher(s) ROCBORE LIMITED

Superpising agrncy B.C. GEOLOGICAL SURVEY
BRANCH

Other participating ROCBORE LIMITELY

agencies J.5. REDPATH LIMITED

Project location KAMLOOPS

OBJECTIWES Toimprove underground minesafety by
providing assistance for the development of a portable,
reusable Mobile Safety Base for underground mines.

ACHIEVEMENTS An alrtight, reinforced and fire resist-
ant fibreglass shalter was doveloped to be used as a refuge
glation In remobo areas of mines, in the event of & sudden
loss of alr quality. This Mobilo Safety Base was designed to
be linked to the mine’s compressed air, water, power and
communications systems o provide life support in an
emergency. 1t's compact design allowed it 1o be portable
within most mines. Srmall dimensions and the ability to
nest major components permitted it to be transported by
air 1o remode locations,

IMPACT This project resulted in the manufackure of a
portabie, re-usable refuge station.

Development of & fresh air base for undeground miners
was one of the many ways the MDA suppored worker
aafely.

OUTPUTS
Advertisements were placed in the Morthern Mines
NEWSPAPET.
Exhibits were displayed at major national meetings,

Project name EXTENDED WORK
HOURS

MDA expenditures £4.588 {1990}

Total project cost’ =550, 000

Principal researchersd  ULS. BUREAL OF MIMES,
WESTMIN RESOURCES
LIMITED, SIMON FRASER
UMIVERSITY INSTITUTE
FOR HUMAN PERFORM-
ANCE AND CANMET

Supertising agetcy B.C ENGINEERING ANDY
INSPECTION BRANCH

Other participating L5, BUREAU OF MINES,

agencies WESTMIN RESOURCES
LIMITED AND CANMET

Project location VANCOUVER ISLAND

OBJECTIVES To provide information to the mining
industry on the polential safety, fatigue and health effects
caused byemployees working maended hoursat Westmin's
Myma Falls underground mining operation on Vancouver
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, Dhiring Phase |, workers were
monitored for B consecutive days. while working 8 hour
shifts. A variety of health and safety tests were performed.
During Phase [1, theso same tests will be repeated over B
consecutive d after workers have completed 12 hour
shifts for a number of months. Comparisons will be made
betwesn the 8 hour versus 12 hour shift effects, pre-shifi
versus post-shift effects and changes over shift period (first
day versus last day). A report will be produced which will
summarize the results of the study.

IMPACT This study will be used by Westrnin Resources,

aswell as other mi:ﬁng |:r.|-:r|'|F:|.r|i|:| and uRions, o ]:m'.-'i.du
i|1'|;||;.|t inta decision :rnabLihE rEE;rdinE;ﬂue efocts of Iungr_'r
shift hours in underground mines.

ouUTPUTS
A final report will bcprndu:u:ﬁ when thestudy is L'I.'I'1'.|'I.F||r|.'tl'_
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Project name WESTAR SFIRAL TEST

MDA expendifunes S10,000 {1987

Tatal praject cost =520,000

Prisicipal researcheris) CANMET

Supertising agency B.C. ENGIMEERING AND
INSPECTION BRAMCH

Other participa ting CANMET'S COAL RE-

agencies SEARCH LABORATORIES

Froject location SOUTHEAST B.C.

OBJECTIVES ToIncrease productivity in the coal min-
ing industry by assessing the performance of spiral con-
cendrators for the recovery of clean coal from refuse and
intermediate products at Westar Mining Limited s Ellkview
coal preparation plant.

ACHIEVEMENTS CANMET s Coal Research Laborato-
ries at Devon, Alberta were commissioned o undertake a
total of 16 tests on 3 samples from the Elkview plant to
determine the quality of products, operating variables and
separation efficiency, These tests bed to the conclusion that
the addition of spirals to the Elkview plant would improve
the recovery of fine coal and produce refuse with an
acrepiable high ash content.

IMPACT The project demonstrated that spiral concentra-
tors could be used to upgrade fine coal Tecovery in a
southeastern British Columbia coal preparation plant.,
Westar subsequently installed spirals at its Balmer plant.
Eventually the use of spirals may lead o better utilization
of mined coal at other sites, thus increasing the productiv-
ity and life of the province’s coal mines.

ouUTPUTS

Mikhall, M.W,, Humenjuk, O.E, and Parsons, 1.5, (1985)
Recovery of Coal from Eliview Plant Refuse by Using
Epirals; Encrgy Research Program Coal Eesearch
Laboratories, CANMET, Energy, Mines and Resources
Canada, Division Report ERP/CRL 87-137 (CF). Cop-
ies available from CANMET.

COAL WASTE DUMP
STABILITY

$30,000 (1987}
»$60,000

GOLDER ASSOCIATES
LIMITED

B.C. EMGINEERING AND
INSPECTION BRANCH

FEDERAL PANEL ON
EMERGY RESEAHCH AND
DEVELOPMENT, CANMET,
BULLMOOSE OPERATING
CORPFORATION, BYROM
CREEK COLLIERIES,
CROWS NEST RESOURCES
LIMITED, FORDING COAL
LIMITED, QUINTETTE
COAL LIMITED, WESTAR
MINIMNG LIMITED ANDY
MINING ASSOCIATION OF
B.C

PROVIMNCE-WIDE

Project name

MDA expenditures
Tatal project cost
Principal researcher(s)

Supervising agency

Chker participating
agencies

Project location

OBJECTIVES To improve indusiry and government
decision-making and planning by providing s better un-
derstanding of the factors that affect coal mining waste
dump failures. By developing more accurate predictions
of the risk of fallure, this project intended to contribute
towards the creation of more equitable regulation of coal
waste dumps and more cost-effective, safer dump man-
agement technigques.

ACHIEVEMENTS A study was undertaken and a report
prepared that reviewed experiences with past waste dumps
at seven coal mines in British Columbia and onein Alberta.
Data on failures, behaviour and operating practices were
analyzed to identify patterns, correlations and unusaal
circumstances. Rates of failure were found o have in-
creased markedly in the 1980Fs cormesponding 1o an in-
creased number of operations amd bess favourable condi-
tions. Among the variables found to affect the risk of
Failure wers; waste rock quality; rates of dumping; excess
precipitation; steep foundation toe slopes; poor drainage,
rapld loading of foundation soils and direction of crest
advance. The existence of complex Inter-relationships and
incomplete data sets made it impossible to develop a
mathematical model to simulate the relative im portance of
the various factors or conclude that any particular fachor
had become more dominant in recent yoars. Comments
and recommendations on future monitoring procedurnes
ware included, as well as suggestions for further study.

IMPACT Thisstudy made im nt contributions to the
understanding of factors that affect the stability of coal
mine waste dumps. These waste dumps are among the
largest man made structures in the world and are undes
increasing scrutiny becauseof the potential environmental
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impacts of failures. The report has been & key reference for
folkow-up projects in 1990 to cstablish operating standards
for waste dumps and to define critical design criteria.

ouUTPUTS

Golder Associates (Western Canada ) Limited (1987): Ke-
giomal Study of Coal Mine Waste Dumps in British Colum-
bia, Stage [1** Movember 1957,
Presentations were made at the following:
= Annual of the Canadian Institute of Mining
and Metallurgy In Edmonton, Alberta, 1988,
=  Mine Reclamation Symposium in Vernon, British Co-
Tumbia, 1969,

Profect name COAL FIMES
AGGLOMERATION

MDA expenditures £25,000 (1988)

Total project cost 450,000

Principal resparcheris) PAL SHARMA, WESTAR
MINING LIMITED, B.C.
RESEARCH, FERRO-TECH
LABORATORIES, CANMET,
ALLIS- HALMERS LABORA-
TORY AND KAISER ENCI-
MNEERS

Supervising agency  B.C. GEDLOGICAL SURVEY
BRANCH

Other participating ~ WESTAR MINING

agenicies LIMITELD

Project location SOUTHEAST B.C.

OBJECTIVES To improve marketability and reduce
the handling problems associated with coal from southeas-
tern British Columbia coal mines by developing appropri-
ate and cost-effective coal fines agglomeration lechnology.

ACHIEVEMENTS A comprehensive technology study
was undertaken on the binding of fine coal particles from
Westar's southeastern British Columbla coal operations,
Laboratory tests were done by B.C. Hesearch on agglom-
eration I'B‘;'I‘Inning:iu- and bindera. Pilot scale et wers
undertaken at the Ferro-Tech Laboratory in Michigan.
Coking tests were done by CANMET and compacting
feasibility tests by the Allis-Chalmers Laboratory in Wis-
consin. The 1.1.1.1:!!.' d:\'rJ.nPn:l a qu{:k Ax method to im-
prove the handling characteristics of fine coal and made
recommendations ona permanent solution. Alsoinchuded
a3 an additional note in the report was a description of the
patented process developed by Kaiser Engineers for heavy
oils applicatben to coal fines,

IMPACT The results of this study were very useful to
Westar. The coal mieration developed has
already been used at the Greenhills operation, It's applica-
tiom, however, has been minimal because of the costs
irvolved and poor coal market conditions.

OUTPUTS

A final report was prepared that fully documented the
findings of the study. Under the terms of the agreement
with Westar, this report will be kept confidential until 1993,

Project name COAL TAILINGS
AGGLOMERATE

MDA expenditures §26,500 (1988)

Total project cost >553,000

Principal researcheris) NATIONMAL RESEARCH
COUNCIL, CORFORATE
AND TECHNICAL SERV-
ICES AND THE EXSHAW
PLANT OF CANADA
CEMENT LAFARGE INCOR-
PORATED IN ALBERTA

Supervising agemcy B.C. GEOLOGICAL SURVEY
BRANCH

Other participating CANADA CEMENT

.lgnu:ﬁu LAFARCE

Project location SOUTHEAST B.C.

OBJECTIVES To contribute to industry knowledge by
conducting a pilot test of the Mational Besearch Council’s
(MEC's) mobile coal agglomeration facllity using coal kail-
Ings from Westar's Elkview coal preparation plant near
Sparwood, British Columbda, This project was the second

phaseof a larger project designed to determine if a conslst-
ent and soonomical lﬂ'l.m‘nﬂih!d p‘rudu:t could be pro-

duced from coal tallings for use in the cement industry as
kiln Fusl.

ACHIEVEMENTS A pilot scale test was conducted which
produced a total of 115 tonnes of agglomerated coal tail-
ings (ACT) from Westar's Elkcview Mant using the NRC's
moblle 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-
ggeand environmental impact, In the final report, Lafarge
Canada concluded that at this time it would not be feasiblo
for tha company o assumee the role of both producer and
consumeraf ACT. They did not rule out futare useof ACT
as a cement kiln fuel, but stated they would only consider
it from a consurmer's Fn;rl-p-l:l:t:'r'-'n

IMPACT Thecurrently depressed price of domestic natu-
ral gas precluded further development of an agglomerated
coal tailings product. The excellent potential of the MEC
agglomeration process was demonstrated, however, and
in thi futune, western Canadian coal producers may ben-
efit by utilizing this process, The NRC process has since
boen tested at the Quintette mine,
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OUTPUTS

Mational Research Council Canada (1988); Waste Frie Coal
Recovery Project (1987 1at P Ellaiew Preparation Plant of
Westar Miming Limited A roport prepared for Lafarge
Canada [ncorporated.

Corporate Technical Services and The Exshaw Plant (1988)
Lafarge Canads Incorporated The Mamufacture of Agglom-
eraled Coal Tailigs (ACT) Ltilizing the NRC Process and
Westor Lid"'s Wasiy Coal Taifings.

= o

Project name QUICK COAL
WASHABILITY TEST

MDA expenditures $5,798 (1990)

Todal prnjﬂ'.!‘ coit £11.537

FJirll:lpnI researcherzl CROWS NEST RESOURCES
LIMITED

Supervising agency B.C. CEOLOCICAL SURVEY
BRANCH

Other participating ~ CROWS NEST RESOURCES

agencies LIMITED

Profect location SOUTHEAST B.C.

DBJECTIVES To kmprove the efficiency of British Co-
lumbia's coal mines by developing an inexpensive and
quick procedure for estimating the relativie plant washing
characteristics of different coal seams using trench sam-
ples. This project intended to produce a fast semi-
quantitative test for screening sam ples

ACHIEVEMENTS Washability tests were done using
trench samples from & number of seams at different pit
locations at the Crows Nest Line Creek operation in south-
eastern British Columbla. These samples were analyzied
and compared against conventional washability tests and
plant performance. The results were documented in a
report. The study concluded that while this method would
never replace the need for a full washability test or test
plant washing of a seam, it might provide useful prelimi-
mary Information for very little cost or effort

IMPACT Thetests are performed onexploration samples,
It is expected that in appropriate situations the resalts will
help in the development of more defailed coall quality
analysis programs. [n the past year, the test has been used
on exploration samples at the Line Creek coal mine in
southeastern British Columbia. As well, it has received
some preliminary use at other coal minlng operations.

QUTPUTS

Crows Mest Resources Limdted (19905
Recoreries from Small Sormples,

Predicting Plant

Mational Resesarch Councll's mobile coal agglomeration faciity.
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FOOTHILLS SURFACE
GEOFHYSICS

B30, 000 {1990
>§180,000

CROWS NEST RESOURCES
LIMITED, GEO-PHYSI-COM
COMPANY LIMITED AND
COAL MINING RESEARCH
COMPANY

B.C. GEOLDGICAL SURVEY
BRAMNCH

CROWS NEST RESOURCES
LIMITED, ALBERTA OFFICE
OF COAL RESEARCH AND
TECHNOLOGY, QUINTETTE
COAL LIMITED, SMOKY
RIVER COAL LIMITED,
LUSCAR STERCO LIMITED
AND MAMNALTA COAL
LIMITED

NORTHWEST B.C.

Project name

MDA experditicres
Tatal project cost
Principal researcheris)

Chher participating

Project fncation

OBJECTIVES To assist the coal industry by testing,
evaluating and Improving on the application of surface
geophyslcal techniques for use in coal exploration in
topographically and structurally complex areas.

ACHIEVEMENTS This project was conducted on Crows
Miest Resources Limited’s Telkwa ooal Heence block in
northwestern Britlsh Columbla. lecontributed bo the Phase
I work of & larger project that examined geophysical
techniques in the foothills and mountains of British Co-
luenbia and western Alberta, During this study, a reflec-
Hon seismic program was conducted atthe Telkwa siteand
seismic profiles were 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 non-depositlon of coal.
Further work, however, was identified as necessary o
successfully delincate the geometry of thin, mear-surface
ooal seams. The Phase I1I report will evaluate the results of
all thesiudies undertaken in British Columbiaand Alberia,

IMPACT The project has acquainted company geologists
with shallow refloction seismic SuFvErs, and has deman-
strated the viability of this exploration tool in some situa-
tions, If further exploration ks required on the Telkwa coal
licence biock, there ks a good chance that they will incorpo-
rate this exploration method.

QUTPUTS

Crows MNest Kesources Limited, Geo-Physi-Con Company
Limited and the Coal Mining Research Company (190}
Foothills{Mountain Surface Geaphysics Project: Repurt of
Sersmic Kesegrch Conducted at Telkwa, Fritish Columbis,

Project name WESTMIN ACID MINE
DRAINAGE AND
WASTE ROCK
TREATMENT

MDA expendilures 584,590 (1988-1990)
10,000 (Budgeted, 1991)

Total project cost Approximalely $500,000

Principal researcher{s) MNORTHWEST CEOCHEM
AND WESTMIMN HE-
SOURCES LIMITED

Superpising agencies  B.C. ACID MINE DRAIN-
ACE TASK FORCE AND B.C.
ENGINEERING AND
IMSPECTION BRANMCH

Other participating WESTMIN RESOURCES

agencies LIMITED

Project location VAMCOUVER ISLAND

OBJECTIVES To reduce the environmental impact of
mining by developing a long-term, cost-effective splutlon
o prevent and control the generation of acid mine drain-
age (AMD) from the waste rock at Westmin Eesource's
Myra Falls operation on Yancouver Island. This project
intended to evaluate novel approaches for preventing
AMD which would be compatible with final mvegetation
and decommissioning of the site and which would be
applicable at other British Columbla mines,

ACHIEVEMENTS Laboratory studies and pllot tests on
specially constructed waste rock test dumps at the Westmin
ming site were conducted. Two approaches to preventing
acid mine drainage wersevaluated. Ome method fnvolved

Pilor scals waste dumps and moniioning systems, Wesimin
Rezources Lid,
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the use of bactericides to reduce the activity of the acld
generating bacteria, Thiohacillus forrooxidans. 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-
thon techniques ko cover waste rock dumps, 8o as fo mini-
mize moisture and air fransfer and thereby hinder acid
generation. Fickd trials of these methods produced en-
couraging results, The most promising control approach
involved the dovelopment of a cemantitious solidification
plxtuere incorporating mine wasto materials for use as a
waste rock dump surface sealant and grouting matrix.
Reports were prepared which presented the results of the
various phases of the program. Work is continuing o this
project and final results will be produced in 1991,

IMPACT Indusiry interest in this project has been high.
Thera is currently very little information availablo on AMD
generation in waste rock dumps and this research is help-
ing to fill the void. This project is prowiding a good insight
into what is happening in waste dumps and interest in the
use of solidifying covers has been generated.

OUTPUTS

Konasewlch, DLE, Jones, C.E., Gerencher, E., and Morin K.
(1990): Hydrogealogical Asseasmrnd and Depelopment of
AMD Control Techmology for Myra Falls Waste Rock.
Procoedings of the Fourteenth Annual British Colum-
bia Mine Reclamation Symposium. Cranbrook, Brit-
ish Columbia, June 1950,

Morthwest Geochem (1988):  Stedy of Methods fo Cortrol
Acid Ceneration in Waste Bock, Submltted to the Acld
Drainage Task Force of the Mineral Development

Agresment Assistance Program,
Morthwest Ceochem (1989):  Weshwin Eesources Limiled:

Report on Study of Methods o Control Acid Gensration (s
Wasle Rock, Phase [1.

Morthwest Geochem (19950):  VWestmin Resources Lipdlad-

Hydrogenlogical Assessment and Development of AMD
Control Technology for Myra Falls Waste Rock.

Project name KUTCHO CREEK AMD
- BLENDING AND
SEGREGATION

MDA expendibures $55,000 [1969-15%00)
510,000 (Budgeted, 1991)

Total project cost Approximately $400,000

Principal researcher{s) RESCAN ENVIRONMEN-
TAL COMSULTANTS

Superpising agencies B.C. ENGINEERING AND
INSPECTION BRANCH
AND B.C.ACTD MIMNE
DRAINAGE TASK FORCE

Diher participaling ESS0 MINERALS CANADA,

dgencies SUMAC MINES

Project location NORTHWEST B.C.

OBJECTIVES To assist industry in mine dovelopment
by investigating means of preventing and minimizing acid
generation in waste ook at the Kutcho Creck deposit in
northwestern Britiash Columbia. The intent of this thres
year project was to determine if careful blending of waste-
rock dumps would be a viable means to control AMD
through the interaction of carbopate (acld consuming) and

llJ]Phh:lu-ﬁl;h {acid Emwmling} haterlals,

ACHIEVEMENTS This projoct was conducted in thres
phases, Draring Phase ], a general reconnalssance survey of
the exploration adit was done for evidence of acid genera-
tion, Ropresentative samples of rock were collected from
inside the adit and humidity cell tests were carried ot on
twenty samples. Phase [l testing involved the construction
and implementation of 3 twenty-tonne field test plots ©
examine whether blending acid-generating footwall wastes
with acid-consuming wastes would prevent acid gener-
tion from occurring in field-scale waste dumps. Further
humidity cell testwork and acid base accounting bests were
also performed, Detailed monitoring of the field west plots
was done in Phase I, including sampling of drainage
water and collection of climatic data. Preliminary resulis
from the laboratory humidity tests suggest that blending
over the short term may minimige acid generation, From
the acid base accounting tests, it was discovered that in the
u]:rl]r slages of ke dw:lnpmmlt,:ll |:ru.'_|,r1:|-r: necossary to
mix limestone with the waste rock piles to increase the
overall neutralization potential. Final results will be
publishied when the study is complete,

IMPACT Industry interest in this project has been high.
The blending and segregation concept is relatively new
and there has not been much prior research in the area
Results from this progect have already been reforred to in
planning for the Windy Craggy mine project in northwest-
erf British Columbia,

As well, 8 very offective humidity cell was designoed
during the first phase of the project o best the acid-gener-
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ating characteristics of the waste rock on a laboratory scale
and this bechnigue has applications in other research.

OUTPUTS

Rescan Environmental Services Limited (15969 Kutche Creek
Property: Acid Generation Testoork Phase | Final Beport.

Fescan Environmental Services Limited (1990 Kutchoe Creek
Property: Acid Generation Testwork Phase II.

Project name WASTE DUMF
HYDROGEO-
CHEMISTRY

MDA expenditures 525,000 (1990}

Total project cost Approximalely $5000

Principal researcher(s) DR G, POLING AND M. L1

Superrising ageacies B.C. EMGINEERING AND
INSPECTION BRANCH
AND B.C. ACID MINE
DRAINAGE TASK FORCE

Dither participating BHP-UTAH MINES
LIMITED

Profect location MORTHERM VANCOUVER
ISLAND

OBJECTIVES To gain information on the treatment
and control of acid mine drainage (AMD) by studying the
waste dump hydrogeochemistry at BHF Utah's Island
Copper mine on Vancouver lsland. This project intended
to determine the hydrogeochemistry 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 program and using acid-base accounting and
(kinetic) humidity cell testing. The interaction of rock
mineralogy, bacteria population, ouygen transfer and wa-
ter inflltration were monitored. Preliminary monitoring
data revealed the following: the dump has probably
reached a steady state; temperature changes are solely due
to changes in surrounding temperatures; whers oxygen
concentration imcreases or carbon dioxide concentrabion
decreases, Acid Produdng Polential (APTY very likely
increases; the dump material has a high heat preserving
capacity; the dump temperature may be affected by some
diffusive or convective cold aircurrent travelling along the
interface of the dump and the original ground; heat gen-
erated by sulfide cxddation contributed to the increase n
the dump temperature; and, a correlation betwesn oxygen
concentration, carbon dioxide concentration and APP ex-
ists. The results wese docurmented in a meport.

IMPACT Through this project, a better understanding of
the hydrogeochemistry of waste dumps was achieved,
BHP Uitah and government regulators ware provided with

information that will gulde them in future reclamation
efforts.

OUTPUTS

BHF - Lrtah Mires (1990): Ialamd Copper Ming: Duprp Inpes-
kigation Project.

Li, M.: Final Report, which will take the form of a Master's
Thesks from the University of British Columibia, is in

preparation,

Project name CYANIDE IN
GROUNDWATER

MDA expenditures 516,000 {19590}

Tnl'll‘p'nfﬂ:l ol =5372.000

Principal researcher{s) L. BROUGHTON

Superpising agency B.C. MINERAL POLICY
BRAMNCH

Other participating KLOHN LEONOFF COMN-

Agencies SULTING ENGINEERS,
COASTECH RESEARCH
INCORPORATED

Project location PROVINCE-WIDE

OBJECTIVES To provide practical information to the
mining industry and regulatory authorities regarding the
fate and persistence of cyanide in groundwater. This

ject intended to develop a standanrd test procedure for
determining the behavior of eyanide in different sodls and
using this ure, to test the attenuation capabilities of
sails typical in British Columbia 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-
ples werecollected from Corona’s Nickel Plate mine, Cheni-
Corporation’s Lawyer's mine and Sumac Venture's Crand
Forks Heap Leach operation. These sites were chosen
because they represent three different types of gold milling
and cyanide solution containment facilities. Laboratory
sail characterization and column testing were done on the
samples to determine the attenuation capabilities of the
soils, The final report will document the results of the
study,

IMPACT [dentification of the major factors that affect the
bohavior of cyanide in groundwater, and definition of
attenuation capacities for at least some soils within British
Columbia will be useful tooks both for the development of
new :':,I'Bnid.[l im Fnu‘r:dmnnl:l and monito rInE and
remed{atlon of existing operations,

QUTPUTS

Broughton, LM, (1990): The Fate And Persistence Of Cytnide
In Groundwater: Progress Report No. 1.
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Project name FRASER RIVER
GRAVEL STUDY

MDA expenditunes $5,000 (1920)

Total project cost =515,000

Principal researcher(s)  NORTHWEST HYDRAULIC
CONSULTANTS LIMITED

Superoising agency FISHERIES & OCEANS
CANADA - HARITAT
MANAGEMENT UNIT AND
B.C. ENGINEERING AND
INSPECTION BRANCH

Oither participating AGGREGATE FRODUCERS

agencies OF B.C. AND THE DISTRICT
OF CHILLIWACEK.

Project location LOWER FRASER RIVER

OBJECTIWES To provide industry and government
with a better understanding of the physical impacts of
grvel mining operations on the lower Fraser River. This
preject intonded 1o 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 describes
the physical characteristics of the Fraser River near Minto
Landing and its evolution over the last century, Available
data on past gravel mining operations and the mining
methods used (either bar scalping or instream excavation)}
in Minto side channel are summarteed. Based on this data,
an assessmient of past dred ging operations on the river's
regime was produeced . The reportconcludesthatdue to the
particular site characteristics of the two ongoing scalping
operations, no substantal upstream or downstream mor-
phologic impacts have occurred. Several areas in the side
channel were identified where additional bar scalping
coauld be carried owt with minimal impacts o the adjacent
channei morphology. The report recommends that Fisher-
bes and Oceans introduce the following two restrictions on
gravel mining to reduce the effects of tnstream excava-
Hons: 1) specify a maximum allowable exeavation 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 useful information an
the effects of gravel mining on the Fraser River. Additional
bar scalping sites were identified, which could be devel-
oped as part of a habitat enhancement program.  Along
with theinformation from an carfier study, the Department
of Flsheries and Oceans 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,

OUTPUTS

Morthwest Hydraulle Consultants Limited (1990); Review
of Gravel Mining om River Regime: Fraser River near
Minto Landing.

1.3.4 Mineral Supply Forecasting

Project name COMMODITY
RESEARCH UNIT
REPORETS

MDA expenditures $38,500 (1987-1985)

Principal researcher(s) COMMODITY RESEARCH
UNIT

Supervising agency B.C. MINERAL POLICY
BRAMNCH

Cither participating B.C. MINERAL POLICY

agencies BERAMCH

Project location VICTORIA

OBJECTIVES TosupporttheMinistry's forecasting and
planning activities by purchasing regular and special re-
ports on world metal markets from the Commodity Re-
saarch Unit (CRUN of London, England,

ACHIEVEMENTS MDA fundingcontributed towardsthe
purchase of CRU reports on the following topics: short-
term ard 5 year outlooks for copper, lead, zine and molyb-
denum markets; prod uction costs for Morth America copper
mines; and an analysis of the copper concentraie irade,

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 been particularly useful
in the preparation of the Mineral Market Update and for
the work of the Mine Closure Task Foree,

QUTPUTS

Off-the-shelf metal market information s avallable to the
Ministry in the form of hard copy reports maintained in the
Mineral Policy Branch Library.
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1.3.5 R & D Fund

Project name ELECTRIC SHOCK
HAZARD STUDY
MDA expenditures §32.036 (1989}

Principal researcher(s) BENSTED, SIMFSON &

ASSOCIATES LIMITED

Supervising agency B.C. ENGINEERING AND
INSFECTTON BRANCH
Project location PROVINCE-WIDE

OBJECTIVES Toincreasesafety in the mining induwsiry
by examining the safety problems related to the use of
electric substations In open plt mines in British
Columbda, This objoctive was to be achieved by studying
tha grounding conditions at selected mines and develop-
ing guidelines for the safe use of this type of equipment.

ACHIEVEMENTS Field trips were made to five open pil
mines in British Columbia, where a series of soil resistivity
and ground system impedance measurements ware car-
ried put, Information and measurement resulis that had
previously been obtained from ancther mine were also
madeavailabie for this study. The feld measurement data
ware processed; the power system information reviewed,
fault level caloulations carrled owt; and possible fault situ-
ations developed. A report was prepared which showed
the results of the study and assessed the potential forshock
hazard at each of the sites, REecommendations to ensure
greater safety and a oodeof praction for the use of moveable
substations at each site wore also presented,

IMPACT The results of this study are forming a basis for
revisions to the Canadian Standards A ssoclation for Use of
Electricity in Mines.

Movealie substation for open-pil mines.

QUTPUTS

Bensted, Simpson & Assoclates Limited, King BRF, &
Bromley, DAL (19850 Blectric Shock Hazards Assoct-
wted With Moveable Mine Substations. A Paper pre-
sented at the Mechanical Electrical Symposiom in
Victoria, British Columbia, 1989,

Bonsted, Simpson & Assodiates Limited, (15989); Ground
Mat and 5ol Besistivity Testing. A Paper presented at
the Mechanical Ebectrical Symposium in Victoria, Brit-
fsh Columbia, 1989,

Bensted, Simpson & Associates Limited (1989); Study of
Mining Shock Hazards, BSA Project No: 4137

Project name EXFLORATION
SAFETY SEMINAR

MDA expendifunes 51,000 {1990)

Principal researcher(s) SAFETY COMMITTEE OF
THE B.C. AND YUKON
CHAMBER OF MINES

Supervising agency B.C. MINERAL POLICY
BRANCH

Other participating BRITISH COLUMBIA AND

agencies YUKON CHAMBER OF
MINES

Project location VANCOUVER

OBJECTIVES Toincressesafsty in the mining indussry

by producing a safety seminar for personnel invelved in
mineral exploration in British Columbia,

ACHIEVEMENTS A one day safety seminar was con-
ducted on March 20, 1990, [t addresed common safery
themes such as: safe wehicle practices, hypotharmia,
mountain and glacker travel, aircraft sfety, wilderness
survival and first aid, dangerous animals, safe practice in
und and surface mine workings and considera-
tions for back and eye safety.

IMPACT This project has resulted in increased awareness
of safety procedures for individuals working in mineral
exploration in British Columbia.

ouTPUT

Third Exploration Safety Seminar. Vancowver, British
Columbia, 1990,
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Project name

MDA expendifunes
Total profect cost

Principal reasearcher(s)

Supervizing agency
(Mher participating
agencies

Project location

MT. WASHINGTON
INSTRUMENTATION
AND DATA SUMMARY

£13,462 (1989-1990)
Approximately $440,000 (1988~
198%)

STEFFEN, ROBERTSON
AND KIRSTEN (B.C.)
INCORPORATED AND
T.SCHWAB

B.C. ENGINEERING AND
INSPECTION BRANCH
B.C. MINISTRY OF THE
ENVIRONMENT, ENVI-
ROMNMENT CANADA

VANCOUVER ISLAND

OBJECTIVES Toprovide abetterunderstanding of the
means of controlling ackd mine drainage by studying and
monitoring the acid mine dra abatement techniques
applied at theabandoned Mount Washington copper mine
on Vancouver [sland, The project intended to collect and
prasent hydrelogic, geologic and topographical informa-
tion from the site,

ACHIEVEMENTS Through these projects, MDA funding
contributed to the first two vears of a multi-year project.
During 1985, the glaclal 1ill blanket construction phasae was
completed, along with the construction of a 310 metre
diversion ditch and the installation of fourteen plezometers,
Seeding and fertilizing of the waste dump was also com-
pPleted, and a program was sel up ko 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-
rily responsible for the installation of instruments to mond-
tor the impact of reclamation on water quality.

—

AESEAACH AND DEVELOPWENT
PROJECTE

¥ Ja0h wis ohemscE Apspach
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Druring the second year, site plans were prodoced that
plotted groundwater and geochemical data. The data
indlcated that the effectiveness 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 subgEct 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 improved analysis of AMD generation and the
impact of abatement techniques. They have been used to
guide the subsequent control program. As well, the site
plans and cross section generated provided a base for the
design of the final control work.

OUTPUTS

Galbraith, M. (1990 Mount Washington Acid Bock Mine
Eoclamation Prn'p:t. A paper pruu:l'll'ﬂd at the Foar-
teenth Annual British Columbia Mine Reclamation
Symposium in Cranbrook, British Columbia, June
193,

A presentation was made at the Canadian Institute of
Mining and Metallurgy Meeting in Penticton, British Co-
lumibla in 1989,

Site plans and cross-sectons werne produced that plotted
E‘mum:lwal.a-r and E:ml.’hilmi.ﬂl data,

Mound Washingion,

AMD TECHNOLOGY
GUIDE

Project name

MDA expendilures
Total profect cost
Principal researcher(s)

$70,163 (1989-1990)
$78,183

STEFFEN, ROBERTSOMN
AND KIRSTEN (B.C.)
INCORPORATED,
NORBECOL ENVIROMMEMN-
TAL COMSULTANTS AWD
GORMELY PROCESS
ENGINEERING

B. C. ACID MINE DREATN-
AGE TASK FORCE

ENERGY MINES AND RE-
SOURCES CANADA AND
ENVIRORMMENT CANADA

FROVINCE-WIDE

Supervising agency

Other participating
agencies

Profect location

OBJECTIWES To provide mining companics, consult-
antsand r:a'ul.ulnr}' ;E;Ehr]u with an understandi ng of the
process of ackd mhtll"'r'ﬁ:ltk dru.'imE': {AMD)Y and Euid.!ll‘ll:E
on the appl.ida.‘l‘lm of AMD abaterment In:hm'll:lg_'_!.r. Thi=
objective was to be achieved by producing a standard
referenoe manual |:r1.1|:|'in|:r|.E the state of the art whn.n'lrl-mr
for prn:li-ttir.m. ]:rnwml:ir.rn. treatment, controd and monitor-
ing of AMD,

ACHIEVEMENTS MDA funding contributed towardsthe
production of the first volume of a two volume tochnical
guide that describes the acid generation and metal lesch-
ing and migration processes. Current methods for predic-
tbon, Prel."entiunr treatment, contml and mnniim":ng of
AMD are outlined and assessed, Recommended proce-
dures o deal with AMD problems are presontad.

IMPACT Awareness of acid mine/rock drainage was
heightemed by this project.  Since the publication of the
gulde, two short courses based on the guide’s contents
have been offered in Vancouver and one in Ontario, Cther
cotiries alsewherns in Canada and in Indonesia have weed
the guide as a texthook.

OUTPUTE

5|:Elf|:'n,Huhﬂ'l:unand.mrmm.c.”n:mmuhi,rdnmnl
Environmental Consultants and 'I::nrm-c,]].l Process
Englneering (1989): Draft Acid Rock Drainage Technical
Cuide. Volume [**

Steffen, Rebertson and Kirsten (B.C) Incorporated, Moreco]
Environmental consultants and Gormely Process En-
gineering (1938 [raft Acid Rock Drainage Technical
Guide. Volumes [[*



UNDERWATER
DISPFOSAL

Project name

MDA expenaditiures S09.814 (1989-199d)

$10,000 { Budgeted 1991)

Total profiect cost 5200, 004

Principal researcher(s) RESCAN ENVIRONMEN-
TAL CONSULTANTS

Siprernisdvig agency B.C. ACID MINE DREAIN-
AGE TASK FORCE

ither pﬂﬂf-:!lplﬂrlg MINE ENVIROMMENT

agencies MNEUTRAL DRAIMAGE
COMMITTEE, CANMET
AND ENVIRONMENT
CAMADA

Project lncation VANCOUVER ISLAND

OBJECTIVES To gain knowledge on the prevention of
acid mine drainage (AMD) by determining the criteria for
environmentally safe disposal of reactive mine wastes in
fresh water environments. This project intended to evalu-
ate the effectivencss of underwater disposal methods for
suppressing ackd generation from mine waste rock and
tailings in Buttle Lake and Benson Lake on Vancouver
Island ns part of a Canada-wide study through the Mine
Environment Neutral Drainage Committes,

I

The effecthensss of underwaler disposal mathods for
environmentally safe disposal of mine wasles wale
evalualed,
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ACHIEVEMENTS This projoct reprosents the first de-
tailed study of the distributions of metals in both the solid
phases and interstitlal waters of the abandoned tailings
deposits in Buttle Lake and Benson Lake. Water quality
sampling, CTD profiling and lake sedimant coring for pore
water analyses were conducted. The results from the first
phase found that the potentially reactive mine tailings
m;hmm's:ﬂ in the south basin of Buttle Lake made no
significant impact on the water quality of thearea. Similar
studies on Benson Lake are being undertakien during the
199 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 waskes as a
means to prevent the formation of AMD may bean acoept-
able alternative.

OUTPUTS

Rescan Environmental Consultants (1989  Subagueous
Disposal of Reactive Mine Wastes; An Overvicw, Report
to the Acid Mine Drainage Tazk Force.

Rescan Environmental Consultants (1590) Geochensical
Assesswrenit of Subsqueons Tailings Disposal im Bultle
Laks, British Columiria. A British Columbia Acid Mine
Drainage Task Force Project in Contribution to MEND
(Mine Environment Meutral Drainage).

FREDICTION: OPFEN

Project name

FITS

MDA expeiditures $20,850 {1990}

Total project cost =550,000

Principal researcher(s) K. MORINTMIORWITE
ENTERFRISES LIMITED

Supervising agency B.C. ACID MINE DRAIN-
AGE TASK FORCE

Other participating EQUITY SILVER MINES

agencies LIMITED

Project location WEST CENTRAL B.C.

DBJECTWES To provide industry and govermment
with a computer model that would simulate and predict
the potential for ackd drainage from mine walls in open pits
following mine closure. This objective was to be achleved
by analyzing a comprehensive exdsting data set for Equity
Silver mine in west central British Calumbia,

ACHIEVEMENTS A report was produced that consisted
of a Hterature review; an evaluation of site data; a predic-
tive model of acid mine drainage (AMD) during operation,
flooding, and after decommissioning; and a set of recom-
mendations for further studies and for draft criteria for pit
abandonment,

As well, a computer program, MINEW ALL, was devel-
oped based on concoptual models that accounted for water
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movement, acid generation, acid neutralization, and metal
leaching through tme within a mine. MINEWALL was
appliad to the Equity Silver mine and the program pre-
dicted the Main Zone Pit would remain non-acidic
throughout decommissioning, except for an initial mikd
acid flush at the beginning of flooding.

IMPACT The capability to evaluate and prodict the wa-

ter-quality impacts of open pit mines has been greatly
enhanced bacauss of this project, Further work was indi-

cated as necessary o more fully examine the mechanisms
that control AMD production in open pits,

OUTPUTS

Morwijk Enterprises Limited (19900 Acid Drainage from
Mine Walls: The Miin Zone Pit al Equity Silver Mine,

Morwijk Enterprises Limited (1990): MINEWALL. A
computer program.

Project name CIBRALTAR AMD
MODEL
MDA expenditures §15,140 (1990
$10,000 (Budgeted, 1991)
Total project cost Approximalely $400,000
Principal researcher(s) KLOHN LEOMOFF LIMITED
Supervising agency B.C. ACID MINE DRAIN-
ACGE TASK FORCE
COther participating GIBRALTAR MINES
agencies LIMITED
Praject location CENTRAL B.C.

OBJECTIVES Tostudy methods fortreatment and con-
trol of acid mine drainage (AMD) by developing an AMD
maded that would predict the effect of commercial leaching
activities on long term water quality following mine closure.
This abjective was to beachieved by monitoring the effects
of economic beaching activities at the Gibraltar mine in
central British Columbia,

ACHIEVEMENTS Cmly the first two vears of thls five year
project received funding through the Mineral Develop-
mant Agroement. During this phase, a literature search
was conducted of other bioleach operations. Information
on prediction, mineralogy, water quality and other data
related to Gibraltar was reviewed and assessed. Eecom-
mendations were presented for further work 1o acquine
additional data for long term prediction, A report doou-
menting results to date was produced. Work during the
1990 season was based on the recommendations of the
report.

IMPACT This project will provide imporant information
on the long term effects of commercial leaching of mine
dumps. Possible treatment mothods following economic
extraction will be tested and a model of the leach process
within a dump will be developed.

QUTPUTS

Elohn Leonoff Limited (19%0: Gibraliar Mines Limitad:
Dirainage Project, Review and Asrescmenl Study.

Project name CONSTRUCTED WET-
LAND: BELL MINE
MDA expenditures $27,4i4 (1990
$10,000 (Budgeted, 1991}
Total project cost Approximalely 8276, 000
Principal researcher(s) GORMELY PROCESS
ENGINEERING
Superpising agency B.C. ACITY MINE DREAIMN-
AGE TASK FORCE
Other participabing MNORANDA MINERALS
agencies INCORFORATED
Profect location CENTRAL B.C.

OBJECTIVES To advance wetlands techrology as a
means for treatment and control of acld mine drainage
(AMD). This project intended to design, construct and
monitor the performance of an artificlal wetland as a
downstream passive treatment system for AMD at the Bell
Copper mine in central British Columbia.

ACHIEVEMENTS Mincral Development Agreament as-
sistance was provided for the first two of this four
year study. During this phase an artificial wetland at the
Bell mine site was designed and constructed. Tests wero
conducted to assess the following: the efficiency of the
wetland for metal removal on a seasomal basis; the wonsi-
tivity of the system to luctuating flows and metal concen-
trations; the capacity of the wetland to absorb metals; and
the stability of the precipitated metals. Final results will be
published when the project is complete.

IMPACT This project will contribute towards a greator
understanding of the use of wetlands as a means of coptrol-
ling metal-laden effluent at mine sites. It will provide one
of the frst examples of wetland use in a northemn climate.
If sucossaful, the industry applications are widespread.

QUTPUTS
Cormely Process Engineering: Report in preparation.
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Project mame OPFTIMUM SAMPLING

FREQUENCY

MDA ﬂ.pluil'!l.‘mt 825,607 (19900

Principal researcher(s) E. ROBERTSON

Supervising agency  B.C. ACID MINE DRAIN-
AGE TASK FORCE

Project lacation PROVINCE-WIDE

DBJECTIVES To recommend the optimum sampling
frequency for assessing waker quality in effluent caused by
ackd mine drainage (AMD). This object was to be achieved
by evaluating four of the most extensive water quality
monitoring data sets associated with AMD in British Co-
lumbia.

ACHIEVEMENTS A review of the main literature on
eampling theory wasundertaken, Monitoring programs at
several mine sites in British Columbia wene 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 da and cha in waber
chemistry. Recommendations will be presented in the
final report on strategies for design of monlioring pro-
Erams, -
IMPACT This project could change monitoring program
designs throughout the industry, 1t will impact on moni-
toring requirements for permits and approvals. Improve-
ments in program design, noliability and cost effectivenss
should resulk.

OUTPUTS

Eobertson, E. (1990): Optimum Sampling for Acid Mine
[rrainage Moritoring

Project name BIOLOGICAL
MONITORING OF
AMD

MDA expenditures 30,319 (159900

Principal researcher(s)  EV.5. CONSULTANTS
LIMITED

Supervising agency ~ B.C. ACID MINE DRAIN-
AGE TASK FORCE

Project location PROVINCE-WIDE

OBJECTIVES Todetermine the most effective method
for biological monitoring of acid mine drainage (AMD) by
reviewing existing methods and assessing and recom-
mieTeding the best technigques.

ACHIEVYEMENTS A literaturc 'rﬂ"lle:' w-u.!u:i:!-l'lt'ldp'l.'lﬂl nu;
vealing that the most promising and proven ologica
monitoring techniques included benthic community re-

sponses; growth and reproductive parameters of fish
populations; survival in a designated zone of impact; and
other changes at the individual, blochemical level. [t was
determined that no single approach would complately
supply all of the required Information. The most cost-
effective approach o assessing ecosystem health in waters
affected by AMD was found to involve a multi-discipli-
nary, “top-down® approach, that relied on the detection of
impacts before they became irreversible. -

IMPACT This project will assist in conducting more pre-
cize cvaluations 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 protect the environ-
ment.

OUTPUTS

E.V.5 Consultants Limited (1990 Litereture Feview for
Bialogical Moritoring of Heary Metals in Aguatic Emm-

rosrerls,

Project name AQUATIC
INVERTEBRATES
MONITORING

MDA expenditures $40,000 (15%90)
$40,000 (Budgeted, 1991)

Total project cost Approximately $130,000

Principal researcheris)  LIMNOTEK RESEARCH &
DEVELOPMENT INCORPO-
RATED

Supervising agency B.C. ACID MINE DRAIN-
AGE TASK FORCE

Other participating ~ LIMNOTEK RESEARCH &

lgr.ru:in DEVELOFPMENT INCORPD-
RATED AND B.C. MINIS-
TRY OF THE ENVIROMN-
MENT

Project location WEST CENTRAL B.C,

DBJECTIVES Toovaluatetheuscofa troughapparatus
for moas the environmaental effects of dilute acid
mine drainage (AMD) on aquatic invertebrates.  This
project used a trough apparatus on Foxy Creek, near the
Equity Silver mine site in west central British Columbia,
and test it with an initial run using a preselected concentra-
tion of dilute or treated AMD, Stage ] plans are to use the
trough apparatus to tost raw AMD at different dilutions
and expose fish as well as invertebrates.

ACHIEVEMENTS An apparatus conaisting of 10 flow-
through troughs, suitable for Invertebrate and periphytic
algal colonization and growth were installed and testod on
Foxy Creck. Samples were taken from 5 trested and 5
untreated troughs during and at the end of & & week

for examination of the effects of AMD addi-
tonson indices of invertebrateabundance and algal growah.
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Noar Egulty Siver ming a trough apparalus was lesied io
measwe the emirommental impacts of rmining.

Results from the first stage showed that at the operational
10 % AMD dilution rate, the addition of treabed AMD to
Foxy Creek did not impact on aguatic Insect composition
and abundance, The apparatus was observed to be o
powerful tool capable of accurately determining ecosys-
tem response curves for effluent discharges du mina
operations or at closure. As well, it was found o be (deal
for exploring alternative AMD treatment strategies at spe-
cific sites, Stage [l of the project was conducted during the
summier of 1990,

IMPACT Industry interest in this project has been high.
Limnotek 1 rated has already been contacted by
other companies and will be using the trough apparatus to
determine environmental impacts at other mine sites dur-
ing 1991.

QUTPUTS

Limnotek Research and Development Incorporated (1990);
Tha Effect of Additions of Treated Acid Mine Drninage on
the Abundance and Composttion of Stream Macro-
inpertetrrates and Periphytic Algae: An In Situ Mesocosm

Experiment.

Project name AMD SEDIMENT
MONITORING

MDA expendituncs §4.996 (1390}

Principal researcheris) EV.5. CONSULTANTS

- LIMITED

Supernising agency B.C. ACID MINE DRAIN-
AGE TASK FORCE

Project location PROVINCE-WIDE

DBJECTIWES Todetermine the relevance and applica-
bility of sediment monitoring techniques for moasuring
the impact of acld mine drainage (AMD). The infent was
to undertake an extensive Llterature review in order to
provide information and guidance on sediment contami-
nation ksues.

ACHIEVEMENTS A literabure review of sodiment moni-
toring technlques was conducted. A report was prapared
recommending the application of the Sediment Cuality
Triad approach for ackd mine sites. This method is an
effects-based & h o evaluating and assessing pollu-
tion-induced degradation due to toxde sediments. [t was
i PR to utilize three measures of sediment quality:
sediment chemistry, which measures contamination; sedi-
ment binassay, which messures toxkeity; and bislogical
community structure, which messures biological altera-
tion. The Triad 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 E'uldl:
for future monitoring work,

OUTPUTS

EV.S Consultants (1990): Retnew uf Srdimend Mu:n:i!urini
Technigues.

Project name DIAGEMNESIS IIN
AQUATIC TAILINGS

MDA expenditures 54,000 (1990}

Total project cost $10,000

Principal eaearcher(sl K. DRYSDALE

Supervising agemcy  B.C. ENGINEERING AND
INSPECTION BRAMCH
AND B.C. ACID MINE
DREAINAGCE TASK FORCE

ﬂl‘hrpq’.rﬂdplﬂng B.C. MINISTRY OF ENERGY,

dgencies MINES & FETROLELM
RESOUIRCES

Profect lovation HOWE SOUNDY

OBJECTIVES To investigate the long term stability of
meactive tailings in a submarine environment. This objec-



tive was to be achivved by examining the pore water
composibon of historical tallings derived from sulfide-rich
ores at the Britannia mine when deposited [n a marine
environment.

ACHIEVEMENTS Thisstudy found surface enrichments
of base metals were being diluted by natural sedimenta-
tickn from the Squamish River. The oxygen diffusing [no
the sediment from the overlying water was completely
consumed by 7 om depth in the lower basin and by 3 om in
the wpper basin. Dissolved sulfides wero found o bo
virtually absent, despite active sulfate reduction close o
tha sodiment fwater interface, The presence of the thin
oxygenated layer indicated that the bulk of the metal rich
tatlings deposit lay within the sulfate reducing zone, which
wits likely to render it genemlly unmeactive and insafuble.

IMPACT The abandoned Britannia mine is a significant
sourree of metals to Howe Sound, This study confirms that
the 1ailings are not a significant source of this contamina-
tion and efforts can and are being concentrated on the on-
land =narces, such as mine waters and waste rock,

OUTPUTS

Drrysdale, K. (1990 Genchemical Belumior of @ Buriad Marine
Mine Tigling Deposil, Howe Sound,

FProfect name I0ON SPECIATION
MODEL

MDA expenditures $11,000 (Budgeted, 1991)
Princpal researcher(zs) CB. RESEARCH INTERNA-

TIONAL CORPORATION
Supervising agracy B.C. ACID MIMNE DRAIN-

ACE TASK FORCE
Project location FROVINCE-WIDE

OBJECTIVES To provide a more concise understand-
ing of the aquatic impacts of acld mine drainageby refining
the ion speclation model MINEQL to include determina-
tion of metal complexes with natural organic matber sub-
SLATCS.

ACHIEVEMENTS Nonetodate. A report and acomputer
disk copy of the speciation model will be submitted by
December 31, 1990,

IMPACT MNone to date,
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PROGRAM Il

2. Financial Assistance for
Mine Development

The purpose of this was to provide financial
askistance on a cost-shared basis 1o industry for engineer-
ing design and environmental studies for mine access
roads.

The provision of infrastructure was determined to be
key to the development of some of the province's more
remote and potentially valuable orebodies. With the nec-
essary infrastructure in place, several proposed projects
could be deve that would generate new jobs in re-
moteareas, Aswell, with the availability of road accessand
other facilities, additional jobs in mineral exploration and
other resowrces industries could be stimulated.

Infrastructure assessments for six mine developments
were carried out. Todal expenditures under this Program
reached approximately 31,100,000,

Threeof the six aooess roads have now been constructed
- to the Lawyers gold-silver mine, the Nickel Plate gold-
silver mine and the Golden Bear gold-silver mine, Two
other proposals are currently under review by the provin-
cipl Mine Development Steering Review Process,

Project name MT. KLAPPAN FPRE-
ENGINEERING STUDY

MDA expeniditures $12,000 (1985}

Tatal project cost Approximately $69 800

Principal researcher(s)  PHILLIPS BARRATT
KAISER ENGINEERING

B.C. ENGINEERING AND
INSPECTION BRAMCH

Supervising agency

Dther participating GULF CANADA RE-

agencies SOURCES LIMITED ANDY
B.C. MINISTRY OF THE
EMNVIRDMNMENT

Project location NORTHWEST B.C.

OBJECTIVES To assist with the feasibility assessment
of the Mount Klappan anthracite coal project in northwest-
ern British Columbla by providing support for infrastruc-
ture planning. This project intended to identify and assess
all potential road corridors to the mine skte, make recom-
mendations on the most practical route, and prepare
preliminary moute alignments and capital and mainte-
nance cost estimates.

ACHIEVEMENTS An engineering and geotechnical re-
view of road cormidors was prepared. Becommendabions
on the most practical route wene presented, based on field
reconnalssance, mapping and technical reviews. Prelimi-
nmary route alignments within thess corrfidoms and 'FIIEH:I'I‘IJ-
nary consteection costs were estimated,

IMPACT This study helped to identify the optimal route
to the proposed Mount Klappan mine site

OUTPUTS

Phillips Barratt Kaiser Englneering Limited (1985); Phase
A: Preltminary Corrider Assesament Acceds Hoad Study.

Phillips Barratt Kaiser ing Limited (1985): Mourd
Klzppan Access Boad Shady Phase B: Analysi of Selected
Routes,



Project mame MT. KELAPPAN

DETAILED STUDY
MDA expemditures 595,063 (1956-1987)
Total project cost 600,000

PEDOLOGY CONSULT-
ANTS, M. MILES & ASSOCI-
ATES CONSULTANTS
LIMITED, T. HARDING, D.
BUSTARD, SHIF ENVIRDN-
MENTAL CONSULTANTS
LIMITED, DA, BLODD &
ASSOCIATES, C. CLEMENT,
SHEARWATER ECOLOGI-
CAL SERVICES, [UAN DE
FUCA ENVIRONMENTAL
CONSULTANTS LIMITED,
BASTION GROUP, WILLIS
CUNLIFFE TAIT/DELCAN,
THURBER CONSULTANTS.

B.C. ENGINEERING AND
INSFECTION BRANCH

GULF CANADA
RESOLURCES LIMITED

NORTHWEST B.C.

Principal researcheria)

EHF!'I'E'.I[IE AgrRcy

Orther participating
AgenCies
Profect location

OBJECTIVES To further investigato the feasibility of
developing the Mount Klappan anthracito coal deposit by
undertaking a detailed engineering study of the previ-
" ously selected road corridor, with attention given o envi-
ronmental considerations, other natural resources, regional
hydrology, terrain, availability of electric power and other
related factors.

ACHIEVEMENTS Detalled engineering and environ-
mental assessment studies were conducted of the pro-
posed access road. Separate consultants prepared envi-
ronmental impact reports for the following resources;
terrain, vegetation, fluvial geomorphology, fisheries,
wildlife, outdoor recreation and visual impacts, and her-
ilage value, The characteristics of resources within an
approdimate 2 kllometre-wide corridor weredocumented.
Independent assesments of the potential impacts of Toad
development on these resouroes wore presented and pos-
sible ways to avoid or lessen some of the initially identified
ervironmental impacts suggested, The report concluded
that there weme no significant directenvironmental impacts
associated with the construction, operation and mainte-
nance of the road and that the identified environmental
impacts could be remediod with straight-forward solutions.

IMPACT This project greatly assisted Gulf Canada Re-
sources Limited with its plans for development.

QUTPUTS

Pedology Consultants (1966): Mount Klgppan Access Rioad
Stwdy, Stage [ Ispact Assesament, Volume | Report, A

Frrancial Assistance for Mine Development = B3

report prepared for The Provinee of British Columbia

Ministry of Energy, Mines and Petroleum Resources
and Gulf Canada Corporation.
Project mame ANTHRACITE
MARKET S5TUDY
MDA experditures $22.597 (1947}
Total project coat
Principal esearcher(s)  JAMIESON RESOURCES
Supwrvising agency B.C. MINERAL POLICY
BRAMNCH
Project location MNORTHWEST B.C.

OBJECTIVES To provide an independent appraisal of
amthracibe market conditions inorder to assist government
in assessing the viability of further finandal support for
Mount Klappan anthracite coal project infrastructure re-
quirements,

ACHIEVEMENTS A study was produced that provided a
quick overview of the world anthracite supply situation,
with special emphasis on the siluation in Western Europe
where it was known that a large number of established
high price markets were concentrated, as opposed to the
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 infrastructure requirements of Gulf Canada He-
sources Limiteds proposed Mount Klappan anthracite
coal project. As of December 1989, the Mount Klappan
project has remained in Stage 1l of the provincial Mine
Development Review Process. The company has placed
the project on hold indefinitely, pending the development
of markets and long term contracts,

QUTPUTS

Jamieson Besources (1987): Internmbional Anthracite Pro-

duction and Supply Shady. Under the terms of an
agreement between the Ministry and the company,
this study will remaln confidential indefinitely,
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Project name GOLDEN BEAR
TRANSPORTATION
OPTIONS I

MDA expendilures 56,250 (1954)

Total project cost S12.500

Principal researcher(s) URBAM SYSTEMS LIMITED

Sirprertiaivng agency B.C. ENGINEERING AND
INSPECTION BRANCH

Other participating ~~ NORTH AMERICAN

agencies METALS INCORFORATED

Project location NORTHWEST B.C.

OBJECTIVES To assist in the developmaent of a gold
depositin an isnlated area of northwestern British Colum-
bia. This project intended to determine the safest, most
cost-cifective and environmentally responsible transpor-
tation option to service the proposed Colden Bear mine
site.

ACHIEVEMENTS An overview study was prepared of
transportation options for meeting the need's of the Golden
Bear project. The four options reviewed were: air only,
winter haul road /air support, all-weather road, and sum-
mer haul road, These options were evaluated on the basis
of technical feasibility, capital and operating cost fim pact
on projisct feasibility, employee safety and convenience,
and socio-cconomic and community impact. Based on this
analysis, the report concluded that the all-weather road
witk the most technically feasible option. The main reasons
for this choice wore lack of major technical constralnts,
lower costs and reliability of the all-weather road option.
The report further concluded that the route known as the
Mooschom route would likely be the preferred aption
among several from a technical, environmental and cost

perspectivea,

IMPACT Based on these reports the decision was made
that the mine proponent should concenirate fubure de-
tailed engineering and environmental design efforts on

developing anacceptable final alignment in the Mooschorn
corridor.

QUTPUTS

Urban Systems Limited {1987 Overview of Transportation
ﬂp‘lﬂhﬂfﬂr P Prnpud Gilder Hear Mine,

Profect name GOLDEN BEAR
ACCESS ROAD
MDA expenditures §173,735 (1954)

Total project cost Approcdmately $350,000

Principal researcher(s) T.M. THOMPSON AND
NORECOL CONSULTANTS
LIMITED

B.C. ENGIMEERING AND
INSPECTION BRANCH

Supervising agency

Other participating NORTH AMERICAN
agEHCies METAL INCORPORATED
Project location NORTHWEST B.C.

OBJECTIVES To facilitate development of the Golden
Bear gold-silver minein northwestern British Columbia by
conducting further studies to confirm the technical and
envirgfimental acceptability of the Moosehorn Route.

ACHIEVEMENTS Engineering and environmenital field
studies were carried out which covered route alignment,
plan profiles, stream crossing designs, and fisheries fwild-
life/heritage resource assessments, Uinfortunasely, detalled
studies revealed major fish values for which adequate
protection could not be afforded, plus a wide range of
wildlife habitat encroachments which were considerad
unacceptable to provincial and federal environmental
agencics and the Tahitan Tribal Council.

IMPACT The result of the detailed engineering and envi-
ranmental design work was that the Moosehom route was
ruled out and a search began for an alerpative, more
environmantally accoptable route,

GUTPUTS

Momecol Consultants Limited (19870 Analysis of Tronspor.
tation Options for the Golden Bear Profect.

Project name GOLDEN BEAR
TRAMSPORTATION
DOFTIONS 1T

MDA expendifures $22.49% [198H)

Principal researcher{s) THURBER CONSULTANTS
LIMITED

Supervising agency B.C. MINERAL POLICY
‘BRANCH

Project localion MNORTHWEST B.C.

DBJECTIVES Toamistinthedevelopmentodithe Golden
Bear mine by undertaking an independent assessment of
the access route that was proposed by the mine proponent
(the Moosehorn route}, and evaluating other possible road
corrider options which were not looked at in earlier stud-
s,



ACHIEVEMENTS A roport was prepared which com-
pared six corridoroptions from the following perspectives:
travel time, traffic safety, engineering, geotechnical prob-
lems, and construction, operating and maintenance costs,
Following this detailed review, all parties, the Mine Dovel-
opment Steering Committes, the Department of Fisheries
and Ciceans, the Tahltans, and the mining company en-
dorsed the "Modified Lower Tahltan Eowte™ The Envi-
ronmental Land Use Committee granted Approval in Prin-
cipal to the project in early March, 1988,

IMPACT This report led to the successful resolution of
outstanding rowting concerns, The route was successfully
constructed in the 1988-82 field season.

QUTPUTS

Thurber Consultants Limited (1968); Golden Bear Access
Rioad Technical Assessment of Alternative Corridors,

Project name SEREM/LAWYERS

MDA expenditures
Total project cost

$116, 762 (1986 - 1987)
Approximately $234,000

Principal researcherts) THOMPSON & ASSOCI-
ATES LIMITED AND NORE-
COL ENVIRONMENTAL
CONSULTANTS LIMITED

Supervising agency  B.C. ENGINEERING AND
INSPECTION BRANCH

Other participating ~ SEREM INCORPORATED

agencies (NOW CHENI GOLD MINES
INCORPORATED)

Profect location NORTH CENTRAL B.C.

OBJECTIWES To asslst with the development of the
Lawyers gold-silver mine in the Toodoggone River area of
north central British Columbia by undertaking an engi-
neering and environmental stedy todetermine the optimal

design of road access to the Lawyers property.

e

—

Development of mine access rmoads has helped fo curfal
the high costs of altemale ransportation.

Firancial Assistance for Mine Developmend = B5

ACHIEVEMENTS A ground survey of the moute was con-
ducted and designs produced for a 50 kilometre//hour
madway with a 5 metre wide gmavel surface. Plans/
profiles, quantity estimates, stream crossing and drainage
designs and reclamation plans for disturbed areas were
prepared, Wildlife studies including a winter reconnals-
rance wildlife 'an.llu.l.il:r:l'lu inventory and fisheries studios
were also undertaken, The plans for the selected road
rouke were presented to the British Columbia Mine Deved-
opment Steering Commities,

IMPACT This project led toa road design that was subse-
quently constructed with partial funding through a lean
from the Province. The road was instrumental in the
development of the Lawyers depoditand isalso being used
by other companies actively exploring /producing in the
Toodoggone River gold camp.

OUTPUTS

Thompson & Associates Limited (1985): Rsporf om Exten-
stom of Ominscd Mine Access Rovd,

Morecol Environmental Consultants Limised (1986); Wildlije
Studies in Vicimity of the Omineca Mire Access Road
Extension, Winler B5-86,

Project name MASCOT GOLD
MINES

MDA expenditures $11,500 (1986)

Principal researcherfs) FENCO LAVALIN CORPO-
RATION AND KER,
PRIESTMAN & ASSDCI.
ATES LIMITED

Superpising agency B.C. ENGINEERING AND
INSFECTION BRAMCH

Cither participating MASCOT COLD MINES

Agenicies LIMITED

Project location SOUTH CENTRAL B.C.

OBJECTIVES To assist with the development of the
Mickel Plate gold mine project in south central British
Columbia by contributing toward s the design of the neces-
sary upgrading for the road west of Apex Village Ski Hill
Eesort to the mine property.

ACHIEVEMENTS A report was produced that fooked at
alignment improvements and costs toupgrade tho existing
mine access road to 4 10 metre wide surface and a 50
kilometre per hour maximum design speed. A road survoy
#long theexisting road and several reconnalssance surveys
of possible relocation routes were conducted. The report
recommended improvements that Included amang other
things, an increase in the radiue of two lhal'p switchback
curves and a widening of two gully curves, Cost estimabes
for the proposed and allernative alignments were pre-
spnked.
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IMPACT Thisdesign study ultimately led to the upgrad-
ing of 12 klometres of mining mad access from Apex
Village Ski Hill Resort to Mascot Gold Mines Limited mine

proparty (now operated by Corona Corporation).
OUTPUTS

Fenoo Lavalin Corporation and Ker, Priestman & Associ-
ates (1986): Report on the Mine Design of the Nickel Plate
Access Road.

ISKUT ROAD STUDY

£50375 (1969-1990)
Approcimately S75,000

THURBER CONSULTANTS
LIMITED

B.C. ENGINEERING AND
INSPECTION AN MIM-
ERAL POLICY BRANCHES

COMINCD LIMITED,
SEYLINE GOLD CORPFORA-
TION, SULFHURETS GOYLEDY
CORFORATION, ECHO BAY
MINES LIMITED, COMN-
SOLIDATED SILVER
STANDARD MINES LIM-
ITED, NEWHAWEK GOLD
MINES LIMITED, PRIME
RESOURCES CORPORA-
TION, CALFINE RE-
SOURCES INCORPO-
RATED, PEZGOLD RE-
SOURCE CORPORATION,
ADRIAN RESOURCES
LIMITED, TICKER TAPE
RESOURCES LIMITED,
CHERYL RESOURCES
INCORPFORATED, MA-
GENTA DEVELOPMENT
CORPORATION, LINK
RESOURCES INCORPFO-
RATEL, CREST RE-
SOURCES LIMITED,
CORPTECH INDUSTRIES
INCORPORATED, EQUITY
SILVER MINES LIMITED,
HOMESTAKE MINERAL
DEVELOPMENT COMPANY
AND MIMGOLD RE-
SOURCES INCORPORATED

NORTHWEST B.C.

Project name

MDA r:prnd.r'.l."mu
Tatal project cost
Principal reaparcher(s)

Supervising agency

ﬂthrrplrﬂ'dpﬂi’.g
Agrcies

Profect location

OBJECTIVES To guide and stimulate rescurce devel-
opment in the Iskot River Yalley of northwestern British

Columbia 'b:.l' ldthﬂfj-‘i.ﬂﬁ an appﬂ:'-:bl: mu1li-|:l1.1rp|;|ae
access road corridor to the developing gold mines in the

Bronson Creek/ Johnny Mountain area. This project in-
tended to coordinate input by government agencics, po-
tential industrial vsers of the road and qualified consuli-
ants,

ACHIEVEMENTS A report was produced that presented
an assessment of six road corridors that could be devel-
oped. The study focussed on enginoering factors, includ-
ing Feasibility, road alignment and costs, but also ad-
dressed environmental considerations in an overview
manner. & review of previous engineering and gealogical
reports was presented, supplemented by a detailed terrain
analysis of the corridors by aerlal photo Interpretation.
Road alignments were established on 1:10 000 scale topo-
graphic maps produced for the study and field checked for
engineering aspects by helicopter reconnaissance, Con-
struction and maintenance costs for the road were also
estimated, Of the six potential corridors studied, the Iskut
Valley route was determined to be preferable for eco-
nomic, environmantal, and regional development reasons.
The study indicated that mineral, timber, and recreational
values would be better utilized if a road was built into tha
ares.

IMPACT The Iskut River Valley is resource rich but lacks
road access, The economic benefits of a moad would in-
clude more efficient mineral exploration, extraction and
mine developmant, expanded forestry operations, polen-
tial new iourism opportunities and markeds for
businesses in Stewart, Terrace and Smithers. Mining and
timber companies have been lobbving the provincial gov-
ernment for peremission to build & a road and for financial
asslstance with the capital cost of construction. This study
provided considerableinformation and led toa subsequent
investigation bo determine the relative economicad vantages
of a road

OUTPUTS
Thurber Consultants Limibed (19890: Iakiit Viilley Road Opilion
SMI',I- E.EP‘.‘Irt o British Calumbia b inistry of Ennlm,r.
Mines and Petroleum Resources,



ISKUT ROAD ECO-
NOMIC ASSESSMENT

$44, 250 (1990)

CLAYTON RESOURCES
LIMITED, ROBINSON
CONSULTING & ASS0CI-
ATES LIMITED AND}
WESTERN ECONOMIC
CONSULTING LIMITED

B.C. MINERAL POLICY
BRAMNCH

NORTHWEST B.C.

Project name

MDA expenditures
Principal researcher(s)

Supervising agency
Project location

OBJECTIVES Toencourage economic development by
determining the relative economic advantages of key
transpartation options to the resource-rich Iskut River Val-
ley, and examining the distribution of these advantages,
whether they be for the benefit of the Lo

the State of Alaska or the Provinoe of British Columbia,

ACHIEVEMENTS A benefit-cost analysis of road access

Firancial Assistance for Mine Development « BT

alternatives was conducted, with a central focus on nlne
m i tial beneficiaries. The two main
mm%ﬁmmmmﬂimugh the lakut Valley to
connect with the existing Highway #37 In British Colum-
bia, and from the Iskut YValley through the Alasks Panhan-
dlz o Hdewater at the head of the Bradfleld Canal in
Alaska, The report concliades that the lskut Valley road is
anaonomicallyviable project and would generate positive
net benefits over a fairly broad range of assumptions. The
Bradficld route, on the other kand, was determdned not to
be economically viable. With construction of the lskut
Valley Road, benefits were found to acerue not only to the
mining industry, but also to the forest industry and B.C.
Hydro.

IMPACT The positive economic benefits and regional
ecunamic impacts that wene identified with the road have
made its construction a priority of the government,

OUTPUTS
Clayton Resources Limited, Robinson Consulting & Asso-
ciaties Limited & Western Economic Consulting Lim-
ibed (15890 A Benefit Cost Analysis of Tramsportation
Altermaiives for the skut Valley.
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BB = Firancial Assistance fior Mine Developmasm

Project name WINDY CRAGGY
ROAD STUDY

MDA expendifures £50,000 (19900

Total project cost Approximately 558,000

Frfﬂ'ﬂpz! researcheris) DELCAN EURMMT]I:IN,
MORECOL ENVIRONMEN-
TAL CONSULTANTS
LIMITED AND THURBER

CONSULTANTS LIMITED
Supervising agency  B.C. ENGINEERING AND

INSPFECTION BREANCH
Other participating GEDDES RESOURCES
agencied LIMITED
Project location NORTHWEST B.C.

OBJECTIVES Tofurther thedevelopment of the Windy
Craggy copper, gold, silver, cobalt deposit in northwestern
British Columbia by conducting a road sccess planning
study of the proposed route ko the mine site through the
Tatshenshind 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 1:10 0K topographical mapping. Preliminary
bridge crosaings and culvert locations was identified. An
assessmentofenvironmental, wilderness and geotechnical
concerns were presented. A preliminary descrlption of the
roike alignment and provisions fora preliminary constric-
Hom schedule were also included.

IMPACT This project was designed to help the company
And a route that would minimize the visual and wilderness
impacts of road access to the Windy Craggy mine site.
Studies are still ongoing,.

OUTPUTS

Delean Corparation, Morecol Environmental Consultants
Limited, & Thurber Consultants Limited (19907 Windy
Craggy Froject: Stage | Environmental and Socisecovomic
Impaact Assessmnent, Volume [II, Access Road Repord.
Submitted by Geddes Resources Limited.



PROGRAM lli

3. Management, Public Information
and Evaluation

The purpose of this program was to provide funds for
management, supervision, publicinformationand support
services. Total expenditures of approximately $526,000
were spent 1o acquire the services of a contracted MDA
administrator /manager, provide for office and travel ex-
penditures, conduct an annual independent financial au-
dit, fund an independent evaluation program, and undar-
take an information program o apprise both the public
and the minerals industry of the status and results of MDA
activities,

Project name FUBLIC
INFORMATION AND
MDA PROMOTION

MDA g {fueres 33,229 (10856-1900)
540,000 (Budgeted, 1991)

Principal researcher{s) G. MCKILLOF

Superpising agency MDA COMMUNICATIONS
SUBCOMMITTEE

Project location VICTORIA

OBJECTIVES Tuocarry out publicinformation activities
to make the public and the mineral industry aware of the
programs and results of the Canada/British Columbia
Mineral Development Agreement and (o describe future
plans. The emphasis for the general public was o increase
public understanding of the province’s mineral resources
and government's role in promoting and managing these
resgurces, 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 geclogical survey data was shared with the public
through numarous faks and posier displays.



80 = Management, Publis .F.rllﬁm'n.dﬁlrl v Eoeluation

ACHIEVEMENTS Avariety of promotional activities wera
employved. These included: newsletters, brochures, dis-
plays, annual reports and the project summary report. A
saries of newspaper articles were produced and disar{b-
uted to regional newspapers for publication. The artleles
documented MDA funded activithes of regional signifi-
cance, in particular, those rescarch 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
u'l.quirjﬂ- rq.lrdins MDA programs and lplﬂdﬂt p.l'ﬂ'ht'h
and by an increase in sales of MDA owtputs, Theactivities
undertaken to promote the MDA succesafully helghtened
industry and public awareness of the program.

OUTPUTS

McKillop, G.E, Smyth, W.E. and McRae, B, {1985}, The

Canada/British Columbia Mineral Development

enl, Britigh Columibia Minidny of Energy, Mines

arad Pelroleurm Resources, Geological Fislimork, 1985,
Paper 1986-1, pages 3-10.

CuxgdaBritich Columbia Mineral Denelppment Agreesemi
Annual Report, 1585, 1985, 1987, 1988, 1989, 1990,
Conadaffiritisk Columbda  Aimeral Dﬂzlhpﬂrl! Agrmi

Report, Septemnber 1986, fanuary 1988, fuly 1988, Au-
gust 1989, April 1950
BC MDA Update, May 1985, July 1987,

f_'lrl.ndn:,l' Britisk Cofwmbug AMmeral ﬂe‘ﬂe‘lﬂpmenl Fh:llﬂﬁ:‘ Sum-
rraary R:Fdrf. 1o,

A sories of newspapar articles wore produced and distrib-

uted to regional newspapers. throughout the province for

pubfication.

Brochuras

Ministry of Energy, Mines and Petroleum Besources (1989,
Mining in Brilish Columibda; The Federal-Provincial Pro-
gra,

CanadafBritish Columbis Mireral Development Agreeseni:
An Ecomamic and Regional Deoviopment Agreement Pro-
gFRm,

Tafks

MeKillop, G.R. (196%): “Canada /Britlsh Columbia MDA_"
A presentation made at the Annual Cordilleran
Roundup in Vancouver, British Columbia,

McKillop, CR.(19%89): "Canada /British Columbia MIA".
A presentation made at the Preview Seminar for the
1989 Regional Geechemical Survey Beloase in
Campball River, British Columbia.

Presentations were made at the followling:

= British Columbia Chamber of Commaerce Mining Com-
milttes, Vancouver, British Columbia, 15985,

= British Columbia Acid Mine Drainage Task Force, Van-
couver, British Columbda, 1987,

- Thompson Eegion Mining Task
Foree, Kelowna, British Columbdia, 1589,

- Kootenay Development Region Matural Besources Task
Force, Cranbrook, Britlsh Columbia, 1989,

- Mortheast Development Reglon Matural Resources Task
Force, Dawson Creek, 1989,

Diaplays
Annual displays were set up at the following;
- Prospectors and Convention in Toronio,

Omtario, 1986, 1957, 1988, 1989, 1990.

- Annual Cordifleran Roundup-in Vancowver, British
Columibia, 1986, 1957, 1988, 19689, 199,

One-time displays

= Vancouver Courthouse Complox, Vancouver, British
Columbda, 1988,

= Mine Reclamation Symposium, Vemon, British Colum-
bia, 1988,

= Union of B/.C, Municipalities in Penticton, British Co-
lumkbla, 1989,

AMDShort Course, Vanoouver, British Columbia, 1989,
- Mining Week, Mining Association of British Columbia,
Vancouwer, British Columbia, 199,

Project name EVALUATION

MDA expenditures $56,533 (1988-1934)
$15,000 (1991)

FPrincipal researcher(s) DON FERRANCE AND
ASSOCIATES

Supervising dgency MDA EVALUATION SUR-
COMMITTEE

Project location VANCOUVER

OBJECTIWES To carry odit an in:l-r:péndml: evaluabion
and assessment of the effectivencss and impacts of the
programs funded wnder the Canada/British Columbia
Minecral Development Agreement,

ACHIEVEMENTS A consultant was hired to undertakea
review of the varfous draft evaluation frameworks pre-
pared by the Management Committes and others, recom-
mend & workable approach and then use this method o
undertake the evaluation. A preliminary evaluation was
carrled oukin 1585-90 and a final evaluationin 199091, The
preliminary evaluation involved 120 persanalor telephone
interviews with peaple directly involved with MDA pro-
gramsand 226 malled questionnaires with representatives
of the exploration and minlag indusiry and government.
Some of the conclusions of tha prefiminary ovaluation
were: MDA funded geological survey projects have had a
substantial impact; economic data development projects



have assisted the public sector in developing policies and
making decisions; market stodies have assisted industryin
identifying opportunities and preparing developmant
strategies for industrial minerals; through MDA funding,
significant progress has been made with respect to under-
standing and developing possible solutions o the acid
mine dralnage issue; the primary impact of the environ-
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 conskdored In
the planning of a subsequent MDA included the following:
increased funding; a reallocation of program funding;
greater indusiry input inko design of programs and selec-
thon of projects. The overall lack of avareness by the public
of the MDA program was cited and the rationale for a
sirong information program explained.

IMPACT The evaluation highlighted the impacts of the
MDA and outlined the levels of awareness and areas of
concern of many of the diverse sectors of the provinee's
mining industry,

OUTPUTS

Don Ferrance & Associates Limited {in preparation):
Canada - British Columbia hhﬁlil:r,' hErncrrl.Enl: [a51
Mineral Development: Final Evaluation. Main Be-
port and Appendices.

Dion Ferrance & Assoclates Limited (1990): Caneda - Britisk
Coduribria Subsidiary Agreement on Meneral
Detiailad [mierim Evalustion, Main Report and Appen-
dix to Main Report,

Maragemenl, Public Infermation and Evaluglion = 91
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MDA FINANCIAL SUMMARY

Project Name 158586 1986/57 1987/88 1088/89 1969090  Budget - 1990/91 Total

PROGRAM 1- PROMOTION OF B.C. MINERAL POTENTIAL

v opuaddy « f5

GEOLOGICAL SURVEYS
Greochenristry
Regional Geochemical Surveys  $127,519 § 160,360 § 197382 § 198,352 § 183,906 $128.000 § 995539
Analysis of Archived RGS 19,958 § 49904
Geachemical Interpretation 27,026 75ATT ¥ MR
§154,565 £ 235837 § 197 382 £ MBAS) 5 183,506 S128,000 % 1,148,040
150 000 Mapping
Cataga 5 X BlG £ 19512 £ 4908
Sicker 165,763 5 133,245 5 133,260 5 13142 & 455410
Taseko-Bridge River 184,210 158,181 147,541 149,183 § 45,500 5 683615
Wihitesail 149,384 14005 111,538 76,700 40,000 5 5183244
Mol wrany-Cassiar 190,725 153,217 162 682 79.BEH 3,500 § 589092
Bullmoose 36,709 E 56709
Technical Editor and
Publications Input 12744 51,557 50,535 45,962 0,000 § 1m818
Support Services and
Provincial Ovierhead 49,486 46,622 41,805 26,087 10,000 $ 174010

& 19,80 § BIB533 £ 681,037 5 47761 § 400979 §130,000 5 L7816




MDA FINANCIAL SUMMARY - Confinued

Project Name 1985/56 1986/87 1987188 1988/89 1989/90  Budget - 1990491 Total

Metallogenic Mapping

Coal
Flathead Ridge § 1,381 s 1,381
Coal Petrology 4,000 § 4000
Elk Valley 10,075 & 941 s 19514
Gething Formation 5974 § 11230 § 21,204
Carbon Creck 1,045 § 35

Gold
Hedley Gold 85,398 5  H9.7398
Gold Skarns 61459 5§ 61499
Morthwest B.C. Gold Studies 13465 5 13485
MNorthwest B.C Studies 12,207 § 12207
Southern B.C. Gold Studies 29797 5 97
Chiesnel Gold 94,377 5 84377
Vancouwver lsland,

Island Metallogeny 9392 4078 § 13470
Mount Washington Minerals § 10,000 § 10,000
Flathead Syenite Intrusions o857 § 9857

Other

Alice Arm 0,042 5 60042
Barriere 32,663 § 32663
Chilko Lake 46,188 54,817 § 108,005
Wapiti Lake 6,230 5  62%
Mafic & Ultramafic Rocks 129,728 130,599 % 157461 % 40,000 § 457788
Babine Range 27 A55 £ 27HSS
Zircon Separation, Microfossil

Separation, Geochemical

Research, Light Stable lsotopes 12,705 & 12705
Support Services and

Provincial Overhead 5497 49,533 100,000 85,000 5 244030

LIBC Mineral Research Support 45,900 0,000 50,000 &0,008 & TMa908
5201 6548 § 383587 § 311,990 § 300,456 § 306,469 £ 40,000 5 1,544,260

GE » Aumumms o VW




MDA FINANCIAL SUMMARY — Continued

Project Mame 1985/84 198487 198788 1968/E9 158990 H‘I:Idlﬂ'- 19991 Total
Industrial Minerals
[Cmension Stane $ 18576 § 7ms $ 55N
Carbonatites and Kimbeorlites 8,491 339131 5 WA § 703
Olivire 8,099 1,500 $ 959
Tertiary Basins 44,360 61,045 g BeEE £ 25002 5 218,488
Phosphate 68,903 8170 1,606 $ 152379
Aley Carbonatite 5100 % 510
Kyanite/Garnet 1727 5 17278
Peat Inventory 12641 5 12541
Talc Assessmient 10417 % 10417
Flourospar Potential 51,310 $ 51310
Limestone and Dolomite A5 £ 4%
Barite 18 269 £ M2
5 X767 5 167 353 £ 215178 § 138797 § 797 § 62562
Geophysics
Aeromagnetic Surveys § 250,000 $ 08579 § 66421 $ 625000
GEOSCIENCE DATA SYSTEMS
MINFILE % M633 5 136,502 £ 148 857 & 92026 & 27 £ 40775
Computer File - Radio 3625 L 3415
medric dates
Lithgeochemistry G &0 5 Q500
£ 28,258 § 146,102 5 148867 5 9026 § 2747 £ 418000

v rpuaddy « 98



MDA FINANCIAL SUMMARY - Continued

Project Name 1985/86 1986/87 1987788 195889 198%/%0 Budget — 1990/91 Total

MARKET, TECHNICAL AND FEASIBILITY STUTDMES
Mineral Economic Data Development

Mine Profile System 5 6,000 £ 1413 £ 52419 5 TLTA2
Comparative Tax Study 2,58 5 2,530
Structural Change o Mine Industry s 10,000 & 10,000
Public Attitude Survey 10,005 5 10,000
Industrial Minerals Milling 5,000 5 5,000
Mative Particlpation in Mining 5§ B125 8 B.125
B.C. Reclamation Fund Study 19,500 § 19500

$ 8,680 § 14133 $ 52619 § 25,000 5 27,625 5 128057

Mineral Opportumities Market Studies
Mohawk Jade Tile Production § 25000 g 25000
Indwsirial Mineral Marked Studies 4,059 5 4,058
Cypsum Market Study 15,000 5 15000
Feldspar Market Study % 33347 5 1758 5 35105
Market Study: Modified Talk 1,500 £ 18 5 1,518
Dimension Stone Market Stady 15,143 & 15143
Barium Carbonate Market Study 10,000 g 10000
Garnet Market Study 11,195 5 11195
Strategic Flan, Industrial Minerals 8172 5 L)
Industrial Minerals Transportation Study 20,000 5 0000
Mireral Opportunities Techmology Development

Mine Dump Resloping 18,000 5 16000
Portable Modular Mills 19,935 5 19935
Heap Leach Pre-Feasibility 3,000 5 3,000
Rock Drains Symposiom 10,000 § 10,000
Video Graphbes Development 3,000 5 3,000
Mine Research and Devalopmaont 7016 5 TG
Fresh Air Baso 101,000 5 10,000
Extended Work Hours 4,988 § 4,988
Waestar Spiral Test 10,000 § 10,000

L6 o fimuung prosmid VW



MDA FINANCIAL SUMMARY - Continued

Project Name 1965/B6 1986/87 198708 1548589 1949/90 Budget - 1990/%1 Total
Coal Waste Dump Stability 5 30,000 s 30000
Coal Fines Agglomeration 5 23000 § 25,000
Coal Tailings Agglomeration 26,500 & 26500
Quick Coal Washability Test s 5798 s 5798
Foothills Surface Geophysics 30,000 § 30,000
Westmin AMD and LT § 29.600 8550 510,000 5 9459

Waste Rock Treatment
Kutcho Creek AMD - Blending 5,000 30,000 10,000 § 65000
and Segregation
Waste Dump Hydrogeochemistry 15,000 § 25000
Cyanide in Groundwater 16,000 5 16000
Fraser River Gravel Study 5,000 £ 5000
§37,935 § 9708 § 129863 § 7300 § 19721 § 20,000 5 555,049
Mineral Supply Ferecasting
Commodity Research Unit Reports 5 20,000 5 6500 s 12,000 5 38500
R & D Fund
Electric Shock Hazard Study § 31205 £ 103
Exploration Safety Seminar 5 Looo $ 1000
Mount Washington Instrumentation
and Data Summary B.170 5.2 5 13462
AMD Technology Guide 70,163 8,020 % THRIES
Underwater Disposal 45,954 49,830 S 10,000 $ 109814
Prediction: Open Pits 0,650 $ 204850
Gibraltar AMD Model 15,140 10,000 s 540
Constructed Wetland Bell Mine 22464 10,000 §  Alasd
Optimum Sampling Frequency 597 s 2560
Biolegical Monitoring of AMD 031% 5 X319
Aquatic Invertebrates Monitoring 40,00 40,000 £ 80000
AMD Sediment Monitoring 4,998 S 4998
Ciagenesis in Aquatic Tailings 4,000 £ 4000
lon Speciation Moded 11,000 £ 11,000
Report Publication B/ 5 25000
5 160353 £ MU7EI 5106000 3 4B19R3




MDA FINANCIAL SUMMARY - Concluded

Project Name 1985/86 1986/87 1987/88 1988/89 1989090 Budget - 199091 Total
PROGRAM 2 - FINANCIAL ASSISTANCE FOR MINE DEVELOPMENT
Mt. Klappan - Pre-Engineering  § 12,000 § 12,000
Study
bt Klappan - Detailed Study 167,88 5 158,073 § 220,109 § 595,063
Anthracite Market Study ke § 22997
Serem /Lawyers 111,261 550 £ 118762
Mascot Cold Mines 11,5 £ 11500
Golden Bear Transportation
Option | 6,250 ¥ 6,250
Gobden Bear Access Road 173,735 $ 173735
Golden Bear Trampﬂrlal.'lm
Owption 1l 22 499 $ 4%
Iskuit Road Study & 49,998 5 anr 5 535
Iskiit Road Ecomomic Assessment 44,250 5 44750
Windy Craggy Road Study 50,000 5 50,000
5302 541 £ 251N 5 43153 5 45008 g G4A27 5 1,105,431
PROGRAM 3 - MANAGEMENT, PUBLIC INFORMATION AND EVALUATION
Management and Audit i 19697 5 E1L151 5 636e8 3 BaTI7 5 BT & E5,000 § M1.Nns5
Public Information
and Promotion 12,176 5,218 4311 5812 5712 40,000 $ 7320
Evaluation 6,833 49,700 15,000 § 753
% 31,848 £ &7as9 5 T4E12 5 T1EE 5 13739 140,000 & 526477
TOTALS SEI2 879 H2.436,764 £2.558 420 51,867 752 51,646,093 &566, 747 % 9918455

66« Aomiang [y Yo



APPENDIX B

Reports Available

Publications of the British Columbla Geological Survey

Branch are available From:

B.C. AND YUKON CHAMBER OF MINES
B40 West Hastings Streat

Yancouver, British Columbia, Vel 108
{6ud) 6E1-5328

OR

CROWN PUBLICATIONS INC.
546 Yabes Sireat

Yictoria, British Columbia, VBV 1K8
(604) 868634

The reports listed below are avallable fram:
ISLAND BLUE PRINT CO. LTI,
S5 Fort Street
Victoria, British Columbia, VEV 33
(604 3859765

Fesource Assessmant for Coastal and Western British
Columbsia and the Development of a Portable
Modular Mill Design,

A Preliminary Evaluation of Heap Leaching, Energex
Minerals Toodoggone Project.

Market Study of B.C."s Gypsum in the Pacific Rim Area

of Morth Amerca.,

Regional Study of Coal Mine Waste Dumps in B.C.
{cobor version of the abowve report),

A Study of Markets for B.C."s Mepheline Syenite and
Feldspathic Minerals

The Custom Milling of Industrial Minerals in BC.: a
Study of Commercial Feasibility.

British Columbia Dimension Stone Market Study.
A Study of Mining Shock Hazards,

Transportation Cost Study for Industrial Mineral
Deposits,

The report listed below is avaitable from:

BITECH PUBLISHERS LTD.

93 - 560 Hornby Street

Vancouver, Britksh Columbia, YaC 386
(R4 BHS-4280

Imternational Symposium on Flow Through Bock Drains

(12873, by the B.C. Technical and Research Cormemit-
tee o Feaclamation.

The report listod below is availatde from;

CHROWRN FUBLICATIONS IMNC.
546 Yates Soreet

Victoria, British Columbia, WAV 1K8
{A04) 350-8636

Acid Rock Drainage Technical Guide (1989} Yolume I,

(19907 Volume I, by Steffen Koborison and Kirsten
(B.C.) Inc., Morecol Environmental Consultants, and
Gormely Process Engineering,

For further information contact;

Mr. Greg, McKillop

Manager

Program Development and Statistics

Ministry of Energy, Mines and Pefroleum Eesouroes
Parliamant Buildings

Wictorla, British Columbia

Vav 1x4

1604} 356-2854
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Mining in British Columbia

Employment (thousands)
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.

1985 1986 1987

Year

1988

1 Gross Revenue (hillions)

| Over $3 billion in revenve 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.

1986 1987 1988 1989 1990

Fiscal year ending

» Mineral products 22%

Mineral products are 22 per cent of B.C.s
e total exports.

v
tg ';;2""“‘ Roberts Bank', one of the w.or‘ld’s leading
™ Hlectricty, coal ports, ships over 17 million tonnes

0il & Gas per year.

: / \ 2%
Wood producis 56% Other 15%
Industrial minerals
Structural ] Codl

Coal and copper are B.C.’s most important
minerals. B.C. is the world’s leading

materiols

Lead,
e exporter of copper concenirate.
Molybdenum
Recent technological breakthroughs in
. the fields of medicine, aerospace
Pracols engineering, electronics, computers and
metals

superconductors are now also creating
\ opportunities for “high technology”
(opper metals in B.C.



he 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, April 1, 1985 to March 31, 1990.

* MDA co-ordinated federal and pfovincial efforts to strengthen and
diversify B.C.’s mineral industry.

* The Canada/ British Columbia Mineral Development Agreement

(MDA) was one |

panies surveyed stated that the
eexploration decisions.

* 75 per cent of th
their cost-effect

e At least $5.6 mill
the MDA.

MDA projects improved

nts resulted from




Strengthening and Diversifying B.C.’s Mining Industry

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 MDA 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.

nformation about the social responsibilities of mining in our province
such as: mine closure, regional impacts, native participation, equitable
axation and financial incentives for sound environmentally-aware

lamation have also been promoted.



A Cleaner and Safer Environment

W

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 strategles to protect environmentally sensitive
areas were examined.

Mining is B.C."s safest heavy indu Sf MDA projects help to keep it that way.
Several projects looked at ways to improve worker safety:
* Developing a portable 't for underground mine safety.

* Pioneering study unde
underground shift w

afety aspects of extended

* Auditing electrical sta This study is leading

to new, higher safety stand.

 MDA/industry joint initi
exploration.

ng for mineral




Financial Assistance for Mine Develdpmént

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 info 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

Industrial
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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 K15 5H3

Telephone (613) 995-6760

Sharing the Results

MDA studies and publications are publicly available at Crown Publications,
B.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.

Canadd  BCE=#

QP #87636




	BCGS_MP01
	BCGS_MP01-01
	Binder2.pdf
	scan.pdf
	Binder1.pdf
	Binder1.pdf
	scan0001.jpg
	scan0002.jpg
	scan0004.jpg
	scan0006.jpg
	scan0007.jpg
	scan0008.jpg
	scan0009.jpg
	scan0011.jpg
	scan0012.jpg
	scan0013.jpg
	scan0014.jpg
	scan0015.jpg
	scan0017.jpg
	scan0020.jpg
	scan0022.jpg
	scan0028.jpg
	scan0029.jpg
	scan0031.jpg
	scan0034.jpg
	scan0035.jpg
	scan0036.jpg
	scan0040.jpg
	scan0042.jpg
	scan0045.jpg
	scan0048.jpg
	scan0049.jpg
	scan0052.jpg
	scan0053.jpg
	scan0055.jpg
	scan0058.jpg
	scan0059.jpg
	scan0060.jpg
	scan0061.jpg
	scan0062.jpg
	scan0063.jpg
	scan0064.jpg
	scan0065.jpg
	scan0066.jpg
	scan0067.jpg
	scan0068.jpg
	scan0069.jpg
	scan0070.jpg
	scan0071.jpg
	scan0072.jpg
	scan0073.jpg
	scan0074.jpg
	scan0075.jpg
	scan0076.jpg
	scan0077.jpg
	scan0078.jpg
	scan0079.jpg
	scan0080.jpg
	scan0081.jpg
	scan0082.jpg
	scan0083.jpg
	scan0084.jpg
	scan0085.jpg
	scan0086.jpg
	scan0087.jpg
	scan0089.jpg
	scan0090.jpg
	scan0091.jpg
	scan0092.jpg
	scan0093.jpg
	scan0094.jpg
	scan0095.jpg
	scan0096.jpg
	scan0097.jpg
	scan0098.jpg
	scan0099.jpg
	scan0100.jpg
	scan0101.jpg
	scan0102.jpg
	scan0103.jpg
	scan0104.jpg
	scan0105.jpg
	scan0106.jpg



	10.jpg
	12.jpg
	13.jpg
	15.jpg
	17.jpg
	18.jpg
	19.jpg
	20.jpg
	21.jpg
	24.jpg
	26.jpg
	31.jpg
	32.jpg
	33.jpg
	81.jpg
	III.jpg
	VI.jpg




