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The high quality of Canada’s provincial geological
surveys is recognized worldwide. The role of these surveys
is increasingly important to the nation. This role is not
restricted to gathering the scientific data base that is
essential in social planning and in ensuring sustainable
economic development of our mineral and energy industries.
New challenges relate to global change, natural hazards, and
environmental concerns. There is also a need for greater
public awareness and education in the fundamental
relationship of earth science to people’s health and safety
and the quality of life on planet Earth.

Thus, the need for a strong, active, and growing
geological survey has never been greater.

Appreciation must be given to the Hon. Jack Davis,
Minister of Energy, Mines and Petroleum Resources, for
requesting this study, and to his Assistant Deputy Minister,
Dr. Bruce McRae, the Chief Geologist, Dr. Ron Smyth, and
their staffs for their co-operation and frankness.

This study should stimulate consideration and
debate that must lead to further improvement of an already
widely respected geological survey group. I commend this
report to your attention.

DONALD K. MUSTARD
President
Canadian Geoscience Council
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SUMMARY

This report was produced by an External Review Committee established by the Canadian Geoscience Council
(CGC) to examine the operations of the B.C. Geological Survey Branch (GSB) at the request of the Ministry of
Mines and Petroleum Resources. Specifically, the Committee was asked to:

(1) Review the current mandate of G.S.B. in terms of the Province’s needs to 2000 AD;
(2) To analyze its organizational structure; and

(3) To report on the adequacy of staff and budget to meet demands of the next decade.

This report follows that of an earlier report of a review submitted in 1982 (Morris et al., 1986) which resulted
in many successful changes in G.S.B. operations through the 1980s. The present report is based mainly on extensive
consultations with G.S.B. staff, industry groups, government and university people and also on a widely circulated
questionnaire.

The activities of G.S.B. have expanded greatly in the past five years, initially through a Mineral Development
Agreement (MDA) with Energy, Mines and Resources Canada, later by increases in A-Base budgets for the
Branch. Expansion has been mainly in regional and mineral deposits mapping, geochemical surveys and industrial
mineral studies. The clientele has welcomed these increased activities and enthusiastically agree that they have
contributed to increased mineral exploration and have helped in the discovery of new mineral deposits. In addition,
a backlog of publications has been cleared up and a diverse array of new products has appeared since 1986.
Published reports are now released on time to a public that almost unanimously rate them from good to excellent.
The government can be satisfied that its Geological Survey has translated increased financial resources efficiently
and effectively into the generation of much needed geoscience data.

1) In keeping with its terms of reference, the first task of the committee was to identify the role of
the G.S.B. and its working relationship with various client groups.

The mineral exploration industry has been the dominant external client of G.S.B. throughout its 95 year history
and will undoubtedly remain so in the next decade and beyond. However, the role of G.S.B. will become increasingly
diversified and complex during that decade because the government will require a much wider range of geoscience
information and policy advice. The G.S.B. will find an accelerated demand on its services by ministries such as
Environment, Forests, Parks, and Regional and Economic Development. Scientists and technicians will have to
devote much more effort to communication with the public and some of this will be in collaboration with the
Ministry of Tourism. A modest increase in activity also is expected with B.C. Hydro and the Ministry of
Transportation.

There is a growing concern that the mineral exploration has failed in recent years to find economic mineral
deposits as quickly as British Columbia’s mineral reserves are being mined. The rate in decline in B.C.’s reserves
is now marked and production fall-off is imminent. The industry needs fundamental stimulation and identification
of new places to search. Experience has shown that 1:50 000 scale geological maps are one of the most effective
survey products to achieve this. An expanded program of mapping would continue stimulating exploration activity
and meet the envisaged mapping demands from a growing number of clients in the Province.

The $6.2 million annual cost of G.S.B. basic services represents a government investment of only 0.16% in the
province’s $3.2 billion mineral industry. This industry has contributed enormously to the provincial economy and
has sustained many communities in coastal, interior and northern B.C. Near surface mineral deposits now have

Information Circular 1990-8 1
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almost all been discovered and to retain a 10 year reserve required for continuing productivity will require close
collaboration with industry and other government agencies (e.g. the Geological Survey of Canada) in an intensified
geoscience effort. It is, therefore, critical that support be provided to increase the pace of geological mapping, to
develop G.LS. and other databases, to improve map production techniques, to increase staff in district offices, and
to double the small research grant program for universities.

To meet the demands of a more diversified mandate in the next decade, support also will be required to
establish an Environmental Geology group, to recruit a geophysicist, to form a Public Information unit and to
provide adequate technical and administrative staff.

2) As its second task, the Committee evaluated the organizational structure of G.S.B. and compared it
with those of other provincial surveys. There have been no changes in organization during the recent years of rapid
growth and branch management is well aware of current weaknesses whereby the managers of four prinicipal
sections, together with several other individuals and groups report directly to the Chief Geologist.

Many recommendations are made for improved organization of which the most fundamental is the creation
of two large sections which would cover Operations and Services. The two senior managers of these sections plus
the managers of two smaller units would limit to four the number of individuals reporting directly to the Chief
Geologist, thus freeing him for the continually increasing tasks of external representation. This new structure would
reflect the responsibilities of the new mandate, facilitate reporting relationships and improve operational efficiency
and staff morale. ‘

3) The final task involved an examination of human and fiscal resources and, again, was accomplished
partly by drawing comparisons with geological surveys in other provinces. The' Committee coricluded that the
G.S.B. is under excessive strain trying to meet its present mandate while maintaining quality research and service
and ensuring timely release of information. Also, the reduction of MDA support poses an immediate budgeting
problem. After reviewing all aspects of G.S.B. activities and assessing needs through to 2000 A.D., the Committee
proposes two options:

Option 1: recognizes current fiscal restraint and suggests that staff could remain at its present level of 97.5 FTEs
(FTE = Full Time Equivalent Employee or Person Years) but that A-base budget must be increased from $6.2
million to $8.0 million (in 1989-90 dollars). It was clear to the Committee that the G.S.B. mandate in the next
decade will involve many new responsibilities without any reduction in service to the present dominant clients:
government and the mineral industry. In an era of free trade and increasing international competition, a healthy
mineral industry is essential in terms of economic, social and regional development. But additional funds must be
found for enhanced services in environment, resource assessment, data management, tourism and public infor-
mation. The enhanced budget is still modest in comparison with other sectors such as forestry and agriculture.

Option 2: recommends a staff complement of 132 FTEs and an A-Base budget of 11.2 million (in 1989-90 dollars).
It will enable the G.S.B. to respond to the responsibilities of its mandate in the next decade and provide British
Columbia with a modern, efficient and responsive Geological Survey. Sound, long term fiscal planning demands
this modest investment in the well-being of the Province and the Committee advises that Option 2 be implemented
over a three-year period.

Through the 1980s the G.S.B. has evolved from a static, underfunded organization into a productive, innovative
and respected institute of applied science. It could be far more productive and work to full intellectual capacity if
provided with a modest increase in resources. Option 2 and the projected move into a single, well-designed facility
would finally allow the G.S.B. to provide British Columbians with the necessary quality of timely services that are
appropriate to start the third millennium.

2 British Columbia Geological Survey Branch
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MAJOR RECOMMENDATIONS

Recommendations appear in appropriate places throughout the text of the report and all are repeated in a
final section. Brief summaries of some major recommendations follow:

BROADENING OF THE BRANCH MANDATE

= G.S.B. should increase its level of regional geological mapping to 10 sheets per year to meet
anticipated demand from client groups.

s New mechanisms should be established immediately for joint planning with Geological Survey of
Canada offices in Sidney, Vancouver, Calgary and Ottawa.

= G.S.B. should participate in joint projects with industry, the G.S.C. and selected university depart-
ments to expedite new exploration technology transfer.

s The main objective of the Coal Resources Unit should be fundamental geological investigations. Coal
geologists are required in offices at Fernie and Prince George.

s The G.S.B. should not embark on a major program of exploration geophysics, however, it should
recruit a geophysicist to handle interpretation, collation, vetting of reports and communication with
external groups and individuals.

s A new Environmental Geology Unit is proposed to include present surficial geology studies and to
be responsible for nearshore and geological hazards studies.

» A new Public Information Unit is proposed to coordinate promotion of geoscience to the public.

ORGANIZATIONAL STRUCTURE

s A new structure is recommended that would comprise two principal sections: Operations and
Services. The director of each, together with the managers of Branch administration and of report
and map production, would report directly to the Chief Geologist.

= Aseparate Geochemistry and Geophysics Unit should be established to act in an advisory and support
capacity to both main sections and to report to the Director of Operations.

= G.S.B. should continue to have its program and program plans discussed by the (external) Technical
Liaison Committee. Among its many advantages is the fact that this process helps offset the G.S.B.’s
physical isolation from its clients for most of the year.

STAFF AND BUDGET RESOURCES

= Management must take immediate steps to redress the imbalance between professional and technical
and support staff.

s Prompt consolidation of all components of the ministry into a single modern facility in Victoria is
strongly endorsed. The library and information facilities must be accorded one of the top priorities
in the relocation planning,

= After assessing all requirements and immediate needs and mindful of the financial stringency within
the ministry, the Committee recommends that the G.S.B. 1990-91 A-Base budget be raised to $8
million (in 1989-90 dollars).

s The Committee recommends that the ministry seriously consider the full merits of investing additional
resources in the G.S.B. to ensure the long-term health of the mineral exploration industry, for
environmental protection, and for an enhanced tourism industry. An appropriate annual resource
level for the G.S.B. is 132 FTEs and an A-Base budget of $11.2 million (in 1989-90 dollars).

Information Circular 1990-8 3



Canadian Geoscience Council Report

British Columbia Geological Survey Branch



March 1990

CHAPTER I: INTRODUCTION

THE ROLE OF THE CANADIAN GEOSCIENCE COUNCIL IN EXTERNAL REVIEWS

The Canadian Geoscience Council (CGC) was established in 1973 to act as a national coordinating body for
Canadian geoscience. Council includes representatives of 13 national geoscience societies, federal and provincial
geological surveys, university geoscience departments, and other geoscience councils or agencies.

One of the prominent activities of the CGC has been to undertake external peer reviews at the request of
certain agencies and to organize peer reviews of particular sectors, disciplines or special issues. Examples include
reports on the B.C. Geological Survey Branch (Morris et al., 1986); the Alberta Geological Survey (Rutter et al.,
1984); the Geological Survey of Canada (Lindseth et al, 1989); geology and geophysics at Canadian universities
(Neale and Armstrong, 1981); and the disposal of high-level radioactive waste - the Canadian geoscience program
(Barnes, 1979). Such reviews are prepared by a committee established by CGC through discussions with the agency
involved; the final report is approved by CGC, submitted to the agency, and later published. The series of reviews
has substantially improved the health of Canadian geoscience and aided communications between different sectors.

THE FIRST CGC REVIEW OF THE B.C. GEOLOGICAL SURVEY, 1981-82

The first review of a geological survey by CGC was undertaken in 1981-82 for the B.C. Geological Survey
Branch at the invitation of the Deputy Minister, Ministry of Energy, Mines and Petroleum Resources. The
committee consisted of H.C. Morris (Chairman), H.J. Greenwood, A.E. Soregaroli, G.D. Mossop, and E.R.W.
Neale. In brief, their mandate was three-fold:

1)  toreview and report on the need for a Geological Survey Branch and to recommend the level
and direction of effort;

2) toreview and report on the present and desired relationship with the respective components
of the mineral, academic, and government sectors; and

3) toreview and report on the goals, objectives, organization, operations, management, and ef-
fectiveness of the Geological Survey Branch.

The report was submitted in 1982, but not published until 1986 (Morris et al., 1986).

The committee made many recommendations, including:
1)  that expenditures of the Geological Survey Branch roughly double their present level;
2)  that several sections of the Branch need reorganization;

3) that there be improvements in management, publication output, management training, and
administrative support;

4) that the Branch assume more responsibility for activities such as geothermal energy, in-
dustrial and structural materials, surficial mapping, and land use, and that it broaden its
mandate beyond the realm of mineral resources;

5) that communications with industry be improved,
6) that there be more effort to receive input for policy and planning purposes;
7)  that public relations activities be expanded;

8) that representation outside of Victoria be increased through regional offices;
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9) . that data and results be promptly released;
10) that the program of support for university research should be maintained;

11) that the role of the Branch vis-a-vis the Geological Survey of Canada (GSC) should be con-
sidered as part of the overall policy review; and

12) that the Branch strive to improve the status and impact of its activities, given the significance.
and value of the minerals sector to the British Columbia economy.

The GSB has been successful in implementing most of these recommendations, as discussed in the Annual
Report for the last three years. Several of these proposed changes are revisited by the Committee in this present
report. '

THE PRESENT CGC REVIEW OF THE B.C. GEOLOGICAL SURVEY, 1989-90

In May 1989, Dr. Bruce McRae, Assistant Deputy Minister, Mineral Resources Division, Ministry of Energy,
Mines and Petroleum Resources, invited CGC to undertake a review of the Geological Survey Branch (hereafter
referred to as GSB). He noted that the first review had been well received, with many of the recommendations
having been implemented. The report had been valuable in charting new initiatives and directions for the GSB.
Over the last five years, the GSB had grown in size, budget, and program mandate. It had also participated in the
first phase of the federal-provincial Mineral Development Agreement (MDA) (1985-1990).

These recent developments have satisfied many of the recommendations in the 1982 CGC review, except for
the level of financial support. However, there are increasing pressures on the provincial government involving
issues of land use, environment, waste disposal, and oil spills, that demand other forms of geoscience information
and advice. Dr. McRae considers the GSB to be at another watershed in its history of distinguished service to the
Province, spanning 95 years. The challenge is to develop a geological survey to meet the provincial geoscience
needs through the next decade. As such, the invitation to CGC to establish an external review committee suggested
terms of reference significantly different from the first review in 1982. The focus of the new study was to be on
mandate, organization, and resource allocation and distribution. ‘

In September 1989, the CGC established the Commxttec membership and defined the precise terms of
reference as follows:

1)  toreview the current mandate of the Geological Survey Branch (GSB) and to recommend
changes, if any, that are deemed warranted in order to enable the Branch to better meet
the Province’s needs for geological information to 2000 AD. Specifically, to review
whether the Branch’s mandate should be broadened to include geophysics and/or off-
shore geology;

2)  toreview the organization of the Branch in the context of responsibility, reporting relation-
ships, workload, and effectiveness, and to recommend any changes; and

3) toreview and report on adequacy of staff and budget resources of the Branch and its various
sections to effectively meet its mandate and serve the mining industry and its other major
clients in the next decade, having regard to the longer term prospects for public expendi-
ture.

The members of the Committee were:

Dr. Christopher R. Barnes (Chairman)
Centre for Earth and Ocean Research (CEOR)
University of Victoria

Mr. David A. Barr
Barrda Minerals Incorporated, Vancouver
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Mr. John M. Hamilton
Cominco Limited, Vancouver

Dr. W. David McRitchie
Geological Services
Manitoba Department of Energy and Mines

Dr. E.R. Ward Neale
5108 Carney Road, N.-W,, Calgary

Mr. H. Glen Rushton
507 Willowbrook Drive, S.E., Calgary

COMMITTEE ACTIVITIES AND METHODOLOGY

The Committee completed its work during the period of October 1989 through March 1990. The full
Committee met for two, two-day periods in Victoria during October and November to hear presentations, receive
briefs, hold information discussions, and tour facilities with the staff of the GSB. Meetings were also held with
the Deputy Minister, Mr. Douglas Horswill, and the Assistant Deputy Minister, Dr. Bruce McRae.

Considerable documentation was provided to the Committee by the GSB on the programs, organization,
finances, and outputs. In addition, the Committee was provided with consultant reports, including the Review of
Marketing Activity and a Proposed Marketing Plan for the Geological Survey Branch by the Gleneagles Group
(1989), and a Strategic Plan, Industrial Minerals Subsection, by Hal McVey (1989).

On other occasions in November and December, subcommittee groups of the Committee met with senior
staff of:

a) the Geological Survey of Canada (Cordilleran Division, Vancouver; Pacific Geoscience
Division, Sidney; Institute of Sedimentary and Petroleum Geology, Calgary);

b)  other groups in the B.C. Ministry of Energy, Mines and Petroleum Resources (Petroleum
Resources Branch, Engineering and Inspection Branch);

c)  other provincial ministries (Crown Lands, Environment, Forests, Parks, Regional and
Economic Planning, Transportation and Highways, Tourism);

d)  major and junior mineral exploration companies in Vancouver; and
e) the Coal Association of Canada and major coal companies with headquarters in Alberta.

The Committee met in full for three days in early February, during the Cordilleran Roundup. This enabled
the following meetings with:

a) executive members of the B.C. and Yukon Chamber of Mines;

b)  senior managers from B.C. and Ottawa of the Geological Survey of Canada;
c) senior staff of B.C. Hydro;

d) members of the Technical Liaison Committee to the GSB; and

€) members of the mineral exploration and prospecting community, the academic community,
and with individuals from the federal and provincial geological surveys.

To ensure that all members of the provincial geoscience community could provide input to the deliberations
of the Committee, a questionnaire was prepared (Appendix). This was distributed to all members of the B.C.
Geological Survey, of the Sidney and Vancouver offices of the Geological Survey of Canada, of the B.C. and Yukon
Chamber of Mines, of the Pacific and Cordilleran sections of the Geological Association of Canada, and of the
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Coal Association of Canada. A total of over 2200 questionnaires were distributed through several geoscience
organizations, although this naturally resulted in some individuals receiving duplicates. The 224 copies processed
(11% return; probably 20% of all individuals) provided an additional source of opinions and allowed the
discrimination of views expressed from industry, government, and other employment sectors. The questionnaire
elicited extended, thoughtful comments from many individuals, which were a substantial help to the Committee.
The results must naturally be interpreted with care and not assumed to reflect the views of the regrettably large
silent majority. '

Given the particular terms of reference, the volunteer nature of Committee members’ work, and the desire
for a timely report, the Committee considers that it was able to interact with all major agencies interested in the
future work of the GSB, and that it provided opportunities for concerned individuals in the geoscience community
to comment to, or meet with, the Committee. The Committee also considers that it received all necessary data
pertinent to its terms of reference from the GSB. The views and recommendations presented in this report are,
therefore, based on these meetings, data, questionnaire results, and, particularly, on the collegial wisdom, or
otherwise, of the Committee members.
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CHAPTER II:
DEVELOPMENT OF THE B.C. GEOLOGICAL SURVEY BRANCH

HISTORY TO 1982

The Geological Survey Branch (GSB) has its roots in the B.C. Bureau of Mines, which was founded in 1895
in accordance with the "Bureau of Mines Act," 1895. The original mandate of the GSB was "the collection of all
official information relative to the various mining projects of the Province." Its name was changed to Mineralogical
Branch in 1937, to Geological Branch in 1973, and most recently, in 1985, to Geological Survey Branch. The
Branch’s reputation has been built on classical studies of known mining camps; mineral, coal, and industrial mineral
deposit studies have been, and will remain, a Branch priority.

In considering the evolution of the GSB over an 95-year period, it is important to recognize the significant
parallel and complementary contributions of the Geological Survey of Canada (GSC) in regional geological
mapping of the Province and in a broad spectrum of geological and mineral deposit studies. For instance, the 1960
Report of the B.C. Minister of Mines devotes over one page to the contributions of the GSC; describes 18 mapping
projects in progress in the Province; and reports on 27 publications relating to British Columbia, received by the
Department in 1960. The preamble of the section of the report recognizing GSC activity contains the following
excerpt:

"By an arrangement made at the time the Province of British Columbia entered Confederation, geological
investigations and mapping in the Province are carried on by the Geological Survey of Canada. Several geological
parties are in the field each year. Many excellent reports and maps covering areas of British Columbia have been
issued by the Geological Survey of Canada, and they have made available a great amount of information that has
been of much benefit to the mining and prospecting activities in British Columbia."”

Evolution of GSB’s Mandate

The GSB and its predecessor organizations provided a basically reactive response to the needs of the mineral
industry. In the early years, most of the Provincial Mineralogists and later, Chief Geologists, had a strong mining
background. It was not until the mid-1930s that a strong geologic focus developed which provided adequate support
for the required emphasis on the search for and development of strategic minerals during World War II. Many
of the Chiefs gained an appreciation of geology either directly or through their involvement in summer programs
with the GSC. Commencing in 1943, all the succeeding Chiefs had strong geological backgrounds, which
contributed to the changing mandate from a mining-oriented focus to one emphasizing exploration.

As the mineral industry expanded its exploration activities in the 1950s, culminating in over a decade of
successful porphyry copper and molybdenum exploration in the Province, the GSB responded with supportive
detailed mapping, mineral deposits and metallurgical studies through the latter part of the 1960s and into the
1970s. Coal prospects became an important part of the GSB’s activities, commencing in 1975. During the late
1970s and throughout most of the 1980s, the industry focus turned back again to exploration for precious metals,
particularly gold. As discoveries resulted, new camps emerged and old gold camps were re-evaluated and produced
new mines, some from previous operations. The GSB assisted this activity with its detailed mapping programs
and mineral deposits and metallurgic studies. It was not until the mid-1980s, as reviewed in the next section of
this report, that the GSB mandate underwent a major modification with the impact of the MDA Program and the
emergence of strong environmental and land-use issues.

Most of the important modifications to the GSB mandate commenced in the mid-1960s. As noted in a
forthcoming paper by A. Sutherland Brown (The Geological Division (1966-1984): Through the Porphyry and
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Coal Booms to Recession, Restraint and Renewed Gold Exploration in 1966), about 80% of the GSB’s overall
budget was directed to traditional geological field project operations, attendant salaries, and publication costs. In
1974, with a broadened mandate, this category was 45%, and by 1983 it had dropped to 28%. The increasingly
diverse nature of the enlarged spectrum is reflected in the following brief summary of new directions, described
in considerable detail by Sutherland Brown.

Publications

The last traditional Annual Report of the Ministry of Mines, in 1968, covered 513 pages. Beginning in 1969,
Annual Reports contained only the statistics and analysis of industry, and information on the activities of the
Ministry and its personnel. A new volume emerged called Geology, Exploration and Mining in British Columbia
(GEM), which contained geological reports, exploration activity, information from staff, exploration forms and
assessment reports, and inspection and engineering reports. In 1974, GEM was split into three component parts,
of which one, Exploration in British Columbia, has continued. From 1979 to 1984, the mineral section of the
Annual Report continued as Summary of Operations. Bulletins continued relatively unchanged. A new
publication, Geological FleldWOl’k, started in 1974, was designed to provide preliminary results of Branch work
and has continued through to the present. Since 1977, it became the first of a new series of Papers published by
the Ministry. Several other miscellaneous publications were also issued in this period.

Maps

A principal group of maps produced were compilations of the Province, mostly on a scale of 1:2 000 000.
Preliminary Maps had been issued irregularly, but a numbered series was started in 1969 and about 60 were issued
by 1983. They were normally black-line prints at field map scale with an appended short text which corresponded
to the current Open File series. Aeromagnetic Maps were almost entirely the product of a federal/provincial
program, but mostly managed, and entirely produced, by the GSC. Mineral Inventory Maps show the location of
mineral, coal, and placer occurrences in the Province, and are meant to complement MINFILE. Mineral
Deposit/Land Use Maps portray relative mineral potential and probability of mineral discovery, but these have
not been updated since 1982.

Assessment Reports

During the mid-1980s, reports submitted by industry for assessment credits under the Mineral Act were made
available on microfiche and photocopy, through a sales arrangement with a third party.

Regional Geochemical Survey Data

Commencing in 1976, in a jointly managed federal/provincial program, analytical data were made available
on stream sediment and water surveys. Later, the program became mainly funded and managed by GSB. The
data include, at a minimum, sample location maps and listings for 22 metals, as well as uranium and fluorine in
water and pH. Data are available on floppy disks and hard copy.

Placer and Surficial Gcology

The GSB had a program in placer and surficial geology from the 1940s through to the 1960s, but it was
eliminated, due to other priorities, after the resignation of the Branch’s specialists in these arcas The program
was not rcmstated until 1989.

1
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Geophysical Program

The GSB was involved in acromagnetic surveys on its own in the late 1950s and then in the more systematic
1:63 360 and 1:50 000 scale federal/provincial program managed by the GSC. The program was based on
three-year term agreements, which were discontinued at the end of the 1971 agreement, and was not renewed until
limited funding became available under MDA and surveys were flown in 1986 and 1987. Only very minor surface
geophysical surveys were completed.

MINFILE

The Mineral Inventory started in the early 1960s with data on properties coded on cards and locations because
of lack of access to a mainframe computer. A later proposed computer-based federal /provincial program was
considered unmanageable and was aborted. A further attempt, initiated in 1969 under a dedicated geologist, led
to success in 1973-75, through the Branch funding, with others, the development of the MinDep program at UBC,
with a fairly complete Branch-derived manual inventory as a base for the computerized mineral inventory. The
Branch took over MinDep in 1976 and renamed it MINFILE. Conversion of the program to a different mainframe
system created problems. The system did not reach its current effectiveness until it moved to a PC operating
system in 1988.

Coal Inventory

The coal inventory, CoalFile, was not initiated until the mid-1970s and differs from the mineral inventory in
being a computer-based inventory from initiation and being an inventory of exploration data.
Coal Storage

In 1976, the Branch initiated a program of coal core recovery, storage, and curating at Charlie Lake near Fort
St. John through a shared facility with the Petroleum and Natural Gas Division.

In 1985, the GSB’s coal storage technician position was eliminated and, in 1988, the district office in Fort St.
John was closed. Access to the coal core can be arranged through the Energy Division offices.

District Geologists

The need for closer contact with industry and prospectors in the regions had been recognized since the
withdrawal of Resident Engineers. Ten District Geologists were initially authorized by the government in the early
1970s, but only four were hired before a change of government brought restraints. In 1978, District Geologists
were established at Fernie and Fort St. John to meet the contact requirements of the coal industry. These were
closed in 1988 due to declining demand for services resulting from a virtual elimination of coal exploration.

Prospector Training and Grants

The program of training and grants to prospectors and developers was initially established in 1943, first falling
under the direction of the Resident Engineers and, later, the Mine Inspectors resident in the regions. In 1975,
responsibility for the program reverted to the Branch and, mainly, to the District Geologists. Grants to bona fide
prospectors have been available for many years through an annually approved base budget of about $100 000, with
the amount awarded to eligible prospectors depending on the proposed program, the experience of the applicant,
and the proposed location. The base budget has been increased at intervals on an irregular basis to its present
level of $500 000, initially through the Accelerated Mineral Development Program in 1978 and 1979, but not again
until the availability of funding through the FAME program in 1985,
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1982 TO PRESENT: IMPACT OF NEW FINANCIAL RESOURCES

The first CGC review, described in Chapter I, helped to maintain programs and, indeed, the GSB itself during
the 198385 restraint period. In 1983, the GSB responded to the recommendation to establish one or more
committees to solicit input for planning and policy purposes by establishing the Technical Liaison Committee
(TLC). It consists of representatives from industry, academia, and the GSC, as well as the Chief Geologist. It has
established objectives for the Mineral Resources Division of the Ministry (MEMPR) as outlined below, and has
been helpful in improving communications with industry and in obtaining additional resources. The TLC helped
to focus the GSB’s activities, which led to heightened dialogue between Ministry personnel and user groups, and
the increased communication led to a growing awareness that financial resources available to the GSB were
distinctly inadequate in the early part of the decade. - '

TABLE1 .
OBJECTIVES OF THE MINERAL RESOURCES DIVISION
OF THE GEOLOGICAL SURVEY BRANCH
AS IDENTIFIED BY THE TECHNICAL LIAISON COMMITTEE,

JUNE 1984
1. To aid and stimulate the growth of the mineral resource industry to the social and economic benefit
of the people of B.C. This is accomplished by:
A. Collection and management of data, including;
i) Assessment data;
if) Data from public and private sources; and
ii) Core storage facilities.
B. Preparation of geological maps, including;
i) Systematic (1:50 000+) coverage of:

(a)Mineral and potential mineral belts; and
(b)Other areas of geological importance.

if) Detailed studies — (long-term) comprehensive studies of mineralized areas; and
iii) Mapping of active areas — (short-term) for database.
C. Regional geochemistry.
D. Regional geophysics.
E. Dissemination of information, such as:
i) By publications; and
it) Through District Offices.
F. Recommendations re government applications for withdrawal of mineral lands, government and
public use of lands, etc.
G. Coordinate and sponsor internal and external geological research.
2. To coordinate and recommend mapping carried out by the Geological Survey of Canada (GSC) in
B.C. :
3. To identify natural hazards.
4. To liaise with geological branches in other ministries and organizations (i.e. Transportation and

Highways, Environment, Forests, B.C. Hydro).

In 1984, the present Chief Geologist, Dr. W. Ron Smyth, was appointed to succeed Dr. Atholl Sutherland
Brown, who had stepped down earlier that year, after 33 years of distinguished service. Negotiations commenced
to reach a Mineral Development Agreement (MDA) between Energy, Mines and Resources Canada and the B.C.
Ministry of Energy, Mines and Petroleum Resources.

The MDA was signed in 1985, to take effect in 1986. It provided an additional $2 million per year for each of
the succeeding five years, with funds provided equally by federal and provincial governments. This MDA is
compared with others in the following table. '

12 British Columbia Geological Survey Branch



March 1990

TABLE 2
FEDERAL-PROVINCIAL MINERAL DEVELOPMENT AGREEMENTS

Value of Agreement Program
Province or ($ million) Cost Share Delivery
Territory Total Geoscience Fed:Prov Fed:Prov
B.C. 10.0 71 50:50 4:95
Yukon 39 33 90:10 100:0
Saskatchewan 6.4 53 . 50:50 50:50
Manitoba 247 13.0 60:40 60:40
Ontario 30.0 183 50:50 37:63
Quebec 100.0 34.7 50:50 4:96
New Brunswick 223 124 67:33 64:36
Nova Scotia 26.9 14.5 60:40 60:40
PEL 03 03 50:50 0:100
Newfoundland 22.0 16.4 50:50 55:45
TOTALS (Averages) 25.0 12.5 (54:46) (32:68)

The B.C. MDA is less than half as large as the average for other areas, but the fraction allocated to geoscience,
at 71%, is large compared to the 50% weighted average for all other areas. The cost-sharing formula for B.C. is
similar to the average, but the provincial share of program delivery, at 96%, is almost half again as large as the
weighted average. Accordingly, the B.C. MDA can be characterized as relatively small, with a (perhaps
correspondingly) small component of federal program delivery.

This MDA nonetheless had a large, if somewhat transitory, impact on the Branch, whose ABase budget had
been fairly constant at about $3 million per year for several years. Addition of the geoscience part of MDA funds
started to relieve a long-standing problem of chronic underfunding. Then a Mining Industry Task Force appointed
by the provincial government recommended, among other things, that B.C.’s geological database be enhanced and
this, coupled with recommendations of the TLC, resulted in significantly increased ABase budgets for the Branch
in each of 1987 and 1988. Budgets in the 1982 to present period are set out below.

TABLE 3
GEOLOGICAL SURVEY BRANCH BUDGET, 1982-89
($ millions)

Budget ($ of the day) Budget (1982 $)*
Year A-Base MDA Total A-Base MDA Total
1982-83 28 0.0 28 28 0.0 28
1983-84 27 0.0 27 26 0.0 26
1984-85 30 0.0 3.0 28 0.0 28
1985-86 3.0 04 34 2.7 04 31
1986-87 3.0 1.8 48 26 1.6 42
1987-88 50 1.6 6.6 42 13 55
1988-89 6.7 14 8.1 55 11 6.6
1989-90 6.7 11 78 53 09 6.2

*Amounts adjusted to 1982 §’s us;'ng Gross Domestic Product Implicit Price Deflators ( f981 = 100)
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Accordingly, the MDA has augmented the cumulative ABase budget of $24.4 million over the last five years
by $6.2 million, or 25%.- MDA funds for geoscience were spent most quickly in the early stages of its five-year
life, when the ABase budget was small and projects, many of which are now in the "write-up” phase, were attracting
ficld and logistics costs. MDA funds available to the Branch were directed mainly to regional and mineral-deposit
mapping, regional geochemical surveys, and industrial minerals/construction materials (Table 20, p.87).

The impz{ct made by these increased financial resources is large and impressive, leading directly to a
commendable increase in contributions to geoscientific knowledge. A backlog of publications was cleared up by
1986 and an array of products that is noteworthy for its size and diversity has appeared in each year of the latter
part of the period considered. Publications activity is abstracted below; details are available in Information Circular
1989-19 and in annual Provincial Geologists Journals, Volumes One to Six.

TABLE 4
GEOLOGICAL SURVEY BRANCH CONTRIBUTIONS, 1982-89

Contribution 1982 1983 1984 1985 1986 1987 1988 1989
Bulletins 1 2 1 1 o
Papers 1 2 2 2 4 2 1 4
Preliminary Maps 3 5 1 6 4 3 1
Open File Maps/

Reports 7 22 22 28
Coloured Maps 3
Regional Geochem. °

Surveys 2 2 4 3 3
Info. Circulars 1 7 2 6 28
Other Publications 1 10 7 3 4 26
Papers in Journals 2 ? 7 1 7

The dearth of Bulletins occurs because few major projects were possible with the limited financial resources
available early in the decade. Many major projects began in mid-1980s and about 10 Bulletins are in preparation,
with roughly half of these due in 1990.

The questionnaire (Appendix) probed the matter of publications and computer databases such as MINFILE.
More than 80% of respondents who expressed an opinion gave these products good or excellent marks for adequacy
of editing standards and appropriateness of formats used, while 80% felt that the quality of new or improved
geoscience knowledge is good or excellent; 73% also felt that appearance is timely. Further, these views were
shared by respondents from both industry and the federal and provincial governments.

One of the Papers is the very popular "Geological Fieldwork," which has increased in size during the period
by a factor of 2.3 to 630 pages in 1989. Clearly industry and government users of geoscience data are now receiving
a greatly increased volume of publications, which the Branch has worked hard to deliver. The government can
take some considerable satisfaction from the fact that its Geological Survey Branch has parlayed additional
financial resources into additional geoscience data efficiently and effectively.

In considering whether this increased effort has had a significant impact, the Committee notes results from
the questionnaire. Fully 93% of respondents who expressed an opinion feel GSB activities have contributed to
increased exploration or mineral resource exploitation somewhat or significantly, and 74% acknowledged that
they, or their organization, increased their effort because of GSB products. More than half of those who expressed
an opinion scored the value of GSB products in their thinking and planning processes, and impact of use of these
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products on their work as "good" or "excellent". Finally, 92% of those who expressed an opinion said GSB people
and/or products have helped indirectly in discovery of new exploration targets; 66% said directly. Generally, these
opinions were shared by users of all affiliations. This is a rather remarkable vote of confidence by the user
community.

There is no doubt that GSB activities and products are having the hoped-for results in terms of increasing
exploration activity. Some examples are:

1) A GSB geologist located the Cub porphyry molybdenum occurrence in July, 1989, during the
MDA-funded 1:50 000 Bridge River mapping project. The owner of the claim had not lo-
cated this showing, but examined it immediately and commenced a significant drill pro-
gram that fall.

2) Two GSB geologists encountered the Crine galena-bearing auriferous vein in the Tagish Lake
area, northwest B.C. during 1:50 000 mapping in 1988. The claim owner subsequently
completed detailed geological work, which led to discovery of several poorly-exposed sub-
sidiary veins, and a $0.5-million drill program in 1989.

3) A prospector who lives in the Gulf Islands received a FAME grant in 1988 to work near Kit-
sault Lake, 15 km east of Stewart. He brought attractive samples to a GSB geologist in a
Regional Office, where representatives of a mining company saw them and were given
the prospector’s contact. The company concluded an agreement with the prospector and
later intersected interesting mineralization on the prospector’s claims, as well as at the ex-
citing nearby Red Mountain gold occurrence during a large drill program in the area.

CURRENT COORDINATION AND LIAISON ACTIVITIES

GSB’s efforts to coordinate its activities with other producers of, and liaise with other users of, geoscience
data have evolved over the last eight years. Some significant improvements have been made, but room for
improvement remains, especially in view of the evolving mandate and client base.

Coordination With Other Producers of Geoscience Data

Both the Director of the Cordilleran Division of the GSC and the Head of the University of British Columbia’s
Department of Geological Sciences sit on the Technical Liaison Committee (TLC). However, the TLC exists
primarily to provide liaison with industry and is an inappropriate forum for coordinating production of geoscience
data.

We note that, in its most recent brief to the Mines Ministers Conference (August 1989), the Committee of
Provincial Geologists addressed federal-provincial cooperation in the earth sciences. It feels that cooperation is
essential for effective development of a modern information base and recommended, among other things, that
comprehensive procedures be developed for cooperative planning, implementation, and funding of geoscience
programs.

As discussed further in Chapter III, it has been agreed recently to establish a coordination group consisting
of four senior managers or scientists from each of the GSC and GSB. [C/R1] Our committee unanimously
endorses this initiative because it believes that a significant need remains for improvement in coordination. The
Committee notes that people at the Director General and Director level have been appointed by the GSC and
cautions that the group will be effective only if representatives chosen to represent each survey have significant
and roughly equivalent decision-making authority.

About 55% of those expressing an opinion on the questionnaire feel that the present level of integration or
dovetailing of GSC and GSB activity is satisfactory; only 11% said it is highly satisfactory or not an issue, while
23% said it is unsatisfactory. An opportunity to comment was provided and elicited 51 responses. More than half
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asked for better coordination or, at least, for a better definition of roles. In addition, comments about a less than
ideal level of cooperation were a minor but recurring theme in comments made elsewhere in the questionnaire.

Coordination between the Branch and university departments arises because the Branch supports selected
university research activity as limited resources permit, and because some thesis work helps the Branch achieve
some of its goals. The Branch supported 20 projects at 15 institutions with $118 000 of A-Base budget last year,
including two projects at UBC totalling $8000, plus eight additional projects funded at UBC with $60 000 of MDA
funds. Student assistants employed for fieldwork are given valuable training and provide additional opportunities
for communication. [C/R2] It appears to this Committee that coordination of activity with universities, while
adequate, is a matter that could be improved, depending, as it does, largely on continued one-to-one contact
between working scientists at institutions and in the Branch. The Committee also suggests that the overall level
of support is inadequate, especially as the MDA funding will cease. This is discussed more fully in Chapter III.

Other ministries of the provincial government produce and use geoscience data. The Committee recognizes
a present and a larger future need for better coordination and liaison. These important matters are also addressed
in Chapter III.

Liaison With Other Users of Geoscience Data

The GSB has moved steadily and effectively to improve liaison with industry. The TLC was established in
1983 (Chapter I), followed by the Advisory Committees for Industrial Minerals in 1986 and Coal and Geochemistry
in 1987. Each meets twice a year, generally in the spring to comment on proposed programs once the overall
budget framework is known, and in the fall to review progress and recommend initiatives for consideration in the
following year. A spin-off benefit of these groups is that their members become acquainted with Branch programs, -
priorities, aspirations, and constraints, and can, therefore, provide useful insights, opinions, and advice to Branch
management and/or Ministry executives,

About half of those from industry and the provincial government who expressed an opinion on the question-
naire said that outside liaison in the program planning process is good or excellent, with only 13% judging it poor.
However, a third of federal government people felt it is poor and none felt it is excellent.

A second initiative, primarily to increase liaison with industry, was the opening of a Vancouver office in 1985
and the increase of its staff to three in 1990. This has, however, only partly sated the demand by industry people,
who are based largely in Vancouver, for easier access to Branch scientists. Most respondents to the questionnaire
feel that availability of GSB staff for contact is good to excellent, but Question 23, which solicited comments,
elicited a large number from people who feel Victoria is too remote. Question 36 asked for recommendations on
specific changes in overall organizational structure and the most commonly raised items were "strengthen regional
offices” and "increase presence in Vancouver".

Vancouver joins Smithers, Prince George, Nelson, Kamloops, and Victoria as a city with a district office. These
offices were visited by close to 1500 people seeking geoscience data in 1989, with Vancouver accounting for roughly
one-quarter of all visits. Geologists from industry make up almost half of all visitors and prospectors almost a
third. Other government employees and members of the public each account for 10 to 15% of visitors helped by
District Geologists. Nearly half of those expressing an opinion on the questionnaire ]udged these district offices
useful or essentlal and also, somewhat inadequate in number.

An analogy can be drawn between appropriate relative Branch staffing levels in the central and district offices
and the way companies with large mineral exploration departments approach a similar question. Examples in
industry show staffing of district offices ranges from minimal to substantial, with pros and cons attached to any
option selected.
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The Committee notes that the mineral industry contributes substantially to the provincial economy, that
industry geoscientists are by far the largest client group of the GSB, that the Vancouver Office could be expanded
to the likely benefit of both parties, and that the GSB’s need to be better represented in the districts is likely to
increase as land use and environmental questions assume more importance. The Committee wrestled with the
relative staffing level question, including perhaps moving the Victoria District Geologist’s Office up-Island. The
Committee concluded that relative staffing levels and district office locations are best decided upon by GSB
management in response to changing needs, but commend the continued attention of management to this matter
as the mandate and client base evolves in the years ahead. Other specific proposals are made in Chapter V.

It is most regrettable that the laudatory array of Branch publications noted in Table 4 are not available for
purchase at all Branch offices. This is a problem with which all Branch personnel are keenly familiar. No other
item attracted more oprobrium from people who submitted questionnaires, and the most common comment to
Question 17, which solicited general comments about publications is that they are hard to get. Recently,
publications have become available at the B.C.-Yukon Chamber of Mines office in Vancouver, but this only partly
addresses the problem. However, users clearly feel strongly that publications should be available for purchase at
district offices.

The Committee notes that while privatization of sales of government publications may be a sound concept,
the GSB produces highly technical reports, which will have maximum impact only if they are easily available to a
relatively small, specialized and widely distributed audience of technical people. [C/R3] Publications are the
principal product of every geological survey, and the effectiveness of the GSB will continue to be critically
undermined as long as publications remain unavailable at district offices. It is recommended that this issue be
resolved between the GSB and Crown Publications.

The need for liaison with other government users of geoscience data is growing rapidly as the economic,
environmental and social consequences of selecting various land-use options become more sharply defined and
stridently promulgated. The Ministry has responded, very recently, by moving the Land-use Subsection from this
Branch to the Mineral Policy Branch. This and related matters are discussed more fully in Chapter III.

COMPARISON WITH OTHER PROVINCIAL GEOLOGICAL SURVEYS

Previous comparisons between provincial geological surveys have tended to look simply at the staffing levels
and budgets that each agency has to work with, compare these with the total value of mineral production in the
region and, on a percentage basis, conclude that a particular agency is either well served by its administration or
under-funded, compared to other provincial surveys. A typical table of statistics, taken from the most recent
Provincial Geologists Journal (in prep.), is included as an example (Table 5). Additional statistics are provided in
Table 6 below, comparing the respective ages of the provincial surveys and their burgeoning responsibilities and
capabilities over the years.
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PROVINCIAL GEOSCIENCES EXPENDITURES
1988 - 1989

SURVEY
TOTAL 1988 EXPENDITURES
VALUE OF AS % OF TOTAL

PROVINCIAL VALUE OF AREA OF SURVEY
SURVEY MINERAL PROVINCIAL  PROVINCE/ POPULATION $
PROVINCE/ EXPENDITURES %OF  PRODUCTION' MINERAL TERRITORY SURVEY $ (1986 SPENT/
TERRITORY $ X 10° TOTAL $Xx10° PRODUCTION  KM2X10° SPENT/KM? X 10 CAPITA
NEWFOUNDLAND a7 56 888 476 53 405 1.6 568 8.3
NOVA SCOTIA 5.8 7.0 253 243 229 55 105.5 873 6.6
PRINCE EDWARD ISLAND - - 2825 - 6 - 127 .
NEW BRUNSWICK 28 34 797 158 35 73 38.4 709 4.0
QUEBEC 20.7 248 2718 152 76 1541 13.4 6532 32
ONTARIO 213 25.7 7 069 265 30 1069 19.9 9102 2.3
MANITOBA 33 4.0 1597 389 21 650 5.1 1063 3.1
SASKATCHEWAN 37 45 1624 043 23 652 57 1010 37
ALBERTA 96" 116 750 966 1.28 661 14.5 2366 4.1
BRITISH COLUMBIA 2 X 106 2306 477 38 948 9.3 2883 3.0
YUKON 1.0 1.2 466 530 21 483 2.1 24 M7
NORTHWEST TERRITORIES 1.3 16 768 157 17 3380 0.4 52 25.0
TOTALS 83.0 100.0 19 242 681 . 9923 - 25 309 .

Source : Canadian Mining Journal, March 1989

* Includes about $7M support for studies of oil and gas, coal and oil sands

** Includes $1.1M support for Energy Division's Geological Branch for oil and gas investigations
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TABLE 6
PROVINCIAL GEOLOGICAL SURVEYS, RECORDS OF PROGRESS
Main First
Date of ~ First Regional "Total"

Province Founding Mapping Thrusts Coverage
Newfoundland 1864 1930 1974 1967/72
Nova Scotia 1865 1950s 1974 1979
New Brunswick 1846 1933 1952/70 1979
Ontario 1891 1950s 1962/63 1972
Quebec 1929 1939 1970 1963
Manitoba 1930 1946 1970 1979
Saskatchewan 1920/30 1947/48 1970 1980
Alberta (presently unavailable)
British Columbia 1895 1986 1986

All dates refer to programming mounted by the provincial agencies (i.e. independent of contributions made
by the GSC). First "total" coverage identifies the date on which a complete geological map covering the entire
province was first published (i.e. no blank areas). ‘

Obviously the size of an organization and its resources are significant in determining the workload and range
of capabilities. However, there are numerous other factors to consider when making comparisons of this nature.

Constraints imposed by harsh climate, lack of infrastructure, and difficult terrain can dramatically increase
the amount of time required to document an area. Geological complexity in itself makes nonsense of those statistics
that compare person years and expenditures to unit area. Large tracts of Canada are blanketed by surficial deposits,
precluding bedrock studies. The time taken to map a complex greenstone belt will vastly exceed that required for
a homogeneous granitic batholith or undeformed sedimentary strata.

Comparison of current statistics may ignore the maturity and quality of the geoscience database. In some
provinces, other agencies may be undertaking similar work, even though the mandates are not identical. In this
respect, it is important to note that the unique geology and mineral potential of British Columbia is engaging the
attention of a wide range of geoscientists working for the Geological Survey of Canada in Vancouver and Sidney,
as well as for the universities of British Columbia, Simon Fraser, and Victoria, and Royal Roads Military College.
In the 1988 Overview of Geological Survey of Canada Activities in British Columbia, staff having a direct
involvement in the Province included 37 research geologists from the Vancouver and Sidney offices (total staff 75),
four from the Calgary office, and 14 contributions from GSC staff based in Ottawa; university contributions
included 10 from research workers in the Province, six from universities in Alberta, 15 from other parts of Canada,
and five from the United States. Numerous other researchers support various aspects of the provincial GSB
program in B.C. All of these individuals are helping to build the geological database in British Columbia and, in
so doing, free the GSB to focus on its priorities.

In this respect, British Columbia compares favourably with other provinces, and the GSB is in a relatively
advantageous position. The broad range of these other activities makes it all the more important that the overall
program in B.C. be coordinated to avoid unnecessary duplication of effort and to maximize logistical arrangements
and information collection wherever possible.

The maturity of the GSB, founded as the B.C. Bureau of Mines in 1895, compares favourably with the Ontario
Survey (1891). It is about 30 years younger than the surveys in Atlantic Canada, yet 30 years older than other
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surveys in Western Canada. The territorial agencies are truly in their infancy and cannot be compared with their
southern counterparts in most respects.

As outlined earlier in this chapter, for the past 95 years, the GSB has focussed almost entirely on supporting
the mineral industry and documenting mineral deposits. Throughout this period, the federal survey gave regional
dimension to the provincial vignettes by undertaking systematic 1:250 000 geological mapping programs, supple-
mented by more detailed coverage in selected areas. It was not until 1986 that systematic geological mapping at
a scale of 1:50 000 was initiated by the GSB.

Most other provinces had embarked on one-mile-to-the-inch mapping following the World War II, then
expanded these to systematic regional mapping programs during the early 1970s, and completed first-pass coverage
of important mineral belts by the end of that decade.

In this context, the GSB is considerably behind other provincial surveys in mapping its territory at a standard
inventory scale. The current emphasis given to regional mapping is appropriate and timely, and should be sustained
with full cooperation from the Geological Survey of Canada, wherever this is appropriate to their mandate. [C/R4]
It is likely that additional progress will be made through the proposed National Mapping Program, and the
Committee recormnmends that the GSB continue discussions with the GSC to that end.

By comparison, the GSB’s efforts in conducting deposit studies, compiling mineral data, and generating
computer-accessible data banks has placed it at the forefront of these fields of endeavour, and it is to be
complimented for the high standards achieved and sustained. One shining example of the products developed is
MINFILE. This computerized mineral inventory database has achieved international recognition in recent years.

All provincial surveys contain surficial geology components and, in some regions, these also contain elements
targetted at aggregate resources. It is timely, therefore, that the GSB has reintroduced a surficial geology
operational capability, particularly with the current upsurge in demand for information on the environment and
geological hazards. B.C. appears to be the only provincial geological survey without a geophysicist on staff and,
elsewhere in this report, the Committee recommends that one be appointed as a minimal start to correcting this
problem.

Although most provincial surveys in Canada are experiencing an increased involvement in land-use issues, the
GSB appears to have anticipated this demand ahead of its counterparts and is favourably situated, having
designated these responsibilities to a specific land-use unit. Even so, presentations made to the Committee suggest
that the demand for involvement is growing on a daily basis and the resources of this group appear stretched to
the limit. Other provinces would be well-advised to maintain a constant watch on developments in B.C., as an
indicator of future workloads that they might encounter.

Not all provinces contain coal resources and, accordingly, direct comparisons cannot be made across the
country. There appears to be a need to reevaluate the mandate and role of the GSB Coal Resources Unit, to
make maximum use of the contributions coming from other agencies (e.g. Geological Survey of Canada, Calgary),
and to ensure that the provincial resources are targetted and organized effectively.

The Industrial Minerals Unit also has its counterparts in other parts of the country, and is actively engaged
in assessing the diverse potential in the Province.

The Analytical, Cartographic, and Lapidary units are essential support components to any modern professional
survey. However, a comparison of the existing professional staffs shows the GSB units to be woefully understaffed.
To some extent, this is offset by the fact that most geologists are supported by senior assistants dedicated to each
project. Nevertheless, the skills peculiar to a young geologist are rarely comparable to those possessed by a trained
analytical technician or cartographer, and [C/R5] it would seem reasonable that the GSB review its current
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complement of Senior Assistants with the intent of reassigning some of these FTEs to appropriately skilled
technical and secretarial support staff.

One peculiar inadequacy arising from the existing spectrum of technical skills in the GSB is the inability to
produce coloured geological maps. Numerous new approaches have been developed over the last decade for
generating cost-effective products in this category, and [C/R6] the GSB would be well advised to mount a survey
of practices, current or under development elsewhere in the country, to determine whether it could produce
coloured geological maps which are routinely generated by other provincial surveys.

Six district offices are maintained by the GSB. There is some indication that the existing siting of personnel
is not optimized to regional needs. In comparison to the other provincial surveys, GSB shows a better-than-average
representation in the regions. [C/R7] However, as with other provincial agencies, Head Office in Victoria does
not seem to maintain adequate communication with these outposts, and increased efforts must be made to
improve communication links, coordinate seasonal investigations, and increase the number of visits made to
each of the districts by Head Office management and operational personnel.

In communicating with its public, the GSB mirrors in all respects the efforts of the other provincial surveys.
Liaison committees are maintained, with representation from various industry groups and from the GSC.
Accountability is maintained through regional meetings and workshops, as well as through the annual Cordilleran
Roundup in Vancouver.

Linkages with university groups also appear well established; however, as in most other provinces, the present
level of activity is overly dependent on MDA funding.

Finally a note on facilities and location. The scattered distribution of the GSB into five separate locations in
downtown Victoria is highly unsatisfactory, leading, as it does, to inefficient communication between the various
components of the organization, and to a general feeling of fragmentation. [C/R8] Top priority should be given
to co-lecating all Head Office components in a modern facility with adequate space to conduct operations.
Precedents elsewhere in Canada indicate minimal disruption to operations if the laboratory and rock storage
elements are housed separately, and this option should be left open for any future planning considerations.

Most provincial surveys have traditionally maintained their head offices in the main centre of commerce, with
representation in the regions provided by essentially reactive district offices. Although Ontario is in the process
of relocating its survey to Sudbury, the preferred configuration still appears to be one in which the headquarters
are kept close to the main concentration of industrial presence, and even the Sudbury move can be viewed as a
variant to this theme. Another major requirement for all government organizations is that the operational divisions
be co-located with the seat of government. This appears to have been the overriding consideration in B.C.’s case,
and the establishment of a regional office in Vancouver was a reasonable, and possibly the only, option open for
strengthening the linkages with clients on the mainland.

In conclusion [C/R9] the Committee considers that the GSB has a major task ahead in order to catch up
with the level of geological mapping developed in other parts of Canada. This is addressed in Option II of
resource distribution in Chapter V. In some other aspects, the organization compares favourably, if not
advantageously, with its counterparts in the other provinces. The principal shortfalls are the need for improved
facilities, a better balance between professional and techmical personnel, internal reorganization of reporting
lines to better facilitate program delivery, and improved communications between Head Office and the regions.
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CURRENT SPECIAL ISSUES

The Committee encountered repeated concerns about several special issues which it feels deserve comment
here under the categories of Space, Laboratory, Library Facilities, Morale and Personnel, and Publications. While
they are not directly related to the three principal issues in the Committee’s mandate, they are important matters
that deserve the attentions of GSB management and for which some recommendations are offered.

Space

GSB staff are presently located in five different locations in Victoria. This is mostly a result of an unplanned
forced moved by the rapid expansion in both staff numbers and in the numbers of new initiatives undertaken by
the Branch over the past few years.

As would be expected when operating units are not located under one roof, problems of communication and
liaison between units exist. Those units remote from the Chief Geologist’s location have a perception of being
ignored, even though such a perception may not be valid. On the other hand, some of the units feel that isolation
from the more bureaucratic elements of "Head Office" is an advantage.

Much of the space presently occupied is overcrowded, with limited space available when all technical personnel
are in Victoria. This problem is not unique to the Branch and is fairly typical of many government offices in
Victoria. Privacy is, likewise, at a premium, particularly for certain individual Unit Heads who may, from time to
time, have need of privacy for discussions with industry or other government personnel.

As noted elsewhere, there is no space currently available for a central geological library. Records storage is
equally inadequate, with the MINFILE records stored on the floor above the laboratory, and the CoalFile records
in a basement. Both of these areas lack space where members of the public can refer to the records with any
convenience.

The Committee has been given to understand that a new building to house the entire Ministry of Energy,
Mines and Petroleum Resources in Victoria is under consideration. Certainly communication within the Branch
would be much improved, as would the Branch’s day-to-day communications with other portions of the Ministry,
if everyone were under the same roof. [C/R10] If a new building is authorized, the Committee would recommend
that proper space for a geological library, and secure storage and reference areas for the MINFILE and CoalFile
records be incorporated in its design.

Laboratory

In 1985, the Laboratory section of the GSB was the subject of a study and a report by an advisory committee
chaired by Mr. P.D. Kluckner of Environment Canada. Commercial laboratories, industrial laboratories, and
universities were also represented on this body. A copy of the report has been made available to this Committee.

The 1985 report sets out the responsibilities of the Laboratory as follows:

1. the provision of high quality analytical data at reasonable cost for GSB geologists.

2. analytical quality control and management of the Regional Geochemistry Survey program,
with research into efficient use of data generated by this program. (This responsibility
was added this fiscal year.)

3. certification of assayers in the Province.

provision of an advisory service to commercial and industrial laboratories serving the mining
industry in the Province.

5. provision of chemical expertise to the Ministry.
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6.  playing an acting role in the provision and certification of standard reference materials to the
mining industry.

7.  development of new analytical methods applicable to analytical problems faced by the explora-
tion and mining industry in the Province.

8.  playing an active role in the development of alternate uses for coal resources in the Province.

The 1985 report made detailed recommendations, many of which appear to have been carried out in the
intervening period. In particular, the provision of timely, accurate quantities of data; high-volume, batch-process-
ing of samples; and better communication with end-users appear to have been achieved. However, the recom-
mendations made with regard to funding for replacement of obsolete equipment and for ongoing enhancement
of equipment have not been carried out. There is also little or no capacity for coal analyses. Such deficiencies
threaten the longer-term place of the Laboratory in providing a centre for expertise in the Province.

The demands on the Laboratory have increased remarkably since the 1985 report was prepared and peaked
in 1987-88. All measures of activity increased, as illustrated below.

Calendar Year # of Samples Total Analyses Analyses/Samples
1985 1807 15,082 8.4
1986 2051 22,028 10.7
1987 3233 44542 13.8
1988 3045 50,965 16.7
1989 2428 29,536 122

[C/R11] There appears to be little control over the analytical demands made by individual project geologists
and analytical costs are not charged to individual projects, nor included in the project budgets. Some control
of this would appear to be appropriate, and the Committee recommends that the GSB examine the feasibility of
instituting such a system.

The Laboratory continues to advise and monitor the contracting of analytical services for the GSB, particularly
with regard to the work in geochemical surveys. This appears to work in a very satisfactory manner.

The 1985 report also concluded that: "It is clear that contracting of the Branch’s analytical requirements to
commercial laboratories is not the solution. As a general policy, it would be fraught with problems, with no major
offsetting benefits. The lab offers a centre of expertise, in both chemical analysis and non-analytical geochemistry,
that could not be duplicated through contracting. Contracting does have a place in handling new or unusual
requests and in processing the workload generated by the Regional Geochemical Survey. In such situations, the
Laboratory must remain the centre of expertise, exercising control over the contracting process and evaluating the
quality of the data." This Committee endorses this conclusion.

Library Facilities

Throughout the ages, a principal criterion of a scholarly institution’s reputation has been the size and range
of its library holdings and services. Geoscience research agencies are, of course, scholarly institutions, and so it
is appropriate to quote a policy statement of the Calgary Division of the Geological Survey of Canada (GSC), the
Institute of Sedimentary and Petroleum Geology (ISPG): "The library is to provide an environment which will
encourage the pursuit of scholarly excellence in research and the professional and intellectual growth of ISPG
scientists."

Scientists must keep up-to-date with their own and related fields, and the principal method of doing this is
through the periodical journals. During the information explosion of the last few decades, new contributions to
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science are being scattered through an increasingly wide range of journals, each of which must be scanned in person
or electronically (through key words and phrases) in order to select those articles pertinent to an individual
scientist’s interests. When undertaking a new project and, again, when writing up a final report, a scientist must
carry out a comprehensive literature search in order to benefit from the results of all previous studies on the various
elements of the project. To facilitate this, scientists need immediate access to in-house holdings through their
personal computers and, with the help of a competent library staff, electronic access to other library catalogues
and to the many government and commercial databases across the country.

A research establishment requires a library staff capable of implementing its collection policy; cataloguing,
coding, and indexing its information resources; circulating its periodicals; and assisting its scientists with their
on-line searches. Additionally, as it is usually a publicly funded facility and, in most cases, has unique aspects to
its collection, it owes a service to the public. For this reason, a research institute must have adequate staff to handle
phone calls and visits from a public that consists chiefly of scientists and engineers who are much less versed in
library procedures than are its own scientists; that is, from people who require considerable assistance.

The library of the Calgary ISPG was quoted above because it has a roughly similar mandate, serves the same
number of in-house scientists and support staff, and has an equivalent outside clientele as the GSB Library. For
many years, it has occupied 5500 square feet of well-lighted space, has additional storage room, and is presently
staffed by two professional librarians and two highly qualified assistants. It has long been regarded by the
community it serves as adequate, although there are constant pressures upon it to broaden and increase its services.

The Library that serves the GSB and other branches of the Ministry occupies an ill-suited and woefully
inadequate 1200 square feet in a building far removed from its "in-house" clients. It has neither the space nor the
facilities to accommodate the public who wish to peruse Ministry products such as assessment reports, CoalFile
reports and MINFILE data. Its collections have been pruned and down-sized over the past several years. Only
one person is presently on staff to service needs equal to those of the ISPG library mentioned above. This lack of
staff requires that the Library be closed for half of each day, a particular hardship on outside users. Those whom
we queried praised the Trojan efforts of the single staff member who attempted to provide for their needs, but felt
that the Library fell far short of providing the information resources needed by the Ministry’s very active applied
science research units. Thus, there is no possibility of providing the bibliographic searches and other services so
desperately required with present staff and facilities. The Library, always inadequate, has diminished even as the
scientific staff and the outside clientele have greatly increased.

We understand that the Ministry has commissioned and obtained a conceptual design for an expanded library
and that there are plans to incorporate such an information centre in the planned new building that will house the
Ministry.

[C/R12] The Committee recommends that the space and staffing of the Calgary ISPG library be considered
a bare minimum when attempting to satisfy the needs of the Ministry’s scientists and their clientele. It further
recommends that, of all the facilities and services to be located in the new building, the Library be accorded one
of the top priorities.

Morale and Personnel

The GSB has almost doubled its complement over the past few years and has moved into several new spheres
of activity. Its growth has been due to substantial injections of funds received at an unpredictable rate which
thwarted careful planning and required some hasty decisions, most of them, fortunately, good ones.

This recent history of rapid change, naturally, has caused unrest and dissatisfaction among some elements of
the staff. For example, changes in emphases concern some of the older scientists who fear that their sectors will
be deprived. Also, the termination of the MDA and current talk of restructuring create a feeling of insecurity
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among newer employees, many of whom are on contract. Despite this, there has been a vast improvement in
morale since the GSB was last visited by an equivalent committee in 1980-81. Even those who complained the
loudest were obviously proud of their work and convinced of its importance.

Management

The senior managers of the GSB are a sound mix of wise veterans and imaginative newcomers. The GSB has
moved from a low to a modest level of activity in a very short time and, despite the disruptions and uncertainties
this has involved, a productive and interactive spirit has been fostered. This has to imply that generally fair and
open management procedures have prevailed.

That said, there were several criticisms of management which are discussed in the following section. One
deserves comment here; namely, that the managers are widely perceived by the scientists to have adopted a
confrontational rather than a team approach to decision-making. It is easy to understand how this approach could
develop in a period of rapid expansion. But its weaknesses, such as the "squeaking wheel syndrome,” are
well-known, and the new era of stability, slower growth, and a more logical organizational structure (Table 18)
demand a revamping of management style. The prognosis is good: the senior managers, individually and
collectively, are aware of this deficiency in style and the need to change it.

[C/R13] The Committee recommends an annual weekend retreat for the Chief Geologist, Section, and
Subsection Managers to devise a more consultative and less competitive approach to Branch management and
a team approach to decision-making in the critical years ahead.

Communication

The overall initial impression of the GSB is of easy, informal relationships and open doors. Everyone seems
to know the Chief Geologist and the managers on a first-name basis and, with only a very few exceptions,
one-on-one relationships seem genuinely cordial through the ranks. However, there is a disaffection and suspicion
within some of the units which suggests a lack of adequate formal communication and consultation.

Not surprisingly, the unit that feels most alienated is that farthest from headquarters, the District Geologists.
Although praised by each of the managers as "the backbone of the Survey” and "the Branch’s front-line troops,”
these scientists feel a real sense of isolation. They claim that they receive no firm guidelines from Victoria, that
they are asked to set their own priorities and, when they do, they "catch flak." They have almost naive
misperceptions of the power and influence of the Technical Liaison Committee and a deep resentment of the
current emphasis on publications which, they feel, has undermined appreciation of their service roles. In short,
the District Geologists believe that they are "regarded as data gatherers who are excluded from planning and
decision-making."

The Mineral Deposits Unit, the original core of the GSB, also feels somewhat neglected and threatened. Its
scientists feel that the recent emphasis on regional mapping has been at the expense of their growth and that the
entry into land-use and environmental studies diffuses traditional concentration on mineral deposits. They suspect
that recently increased grants to professors and graduate students are designed to shift mineral deposit studies to
the universities. '

There were also widespread complaints about the lack of adequate numbers of support staff and a tendency
to assign the blame to management. But when unit members were asked, given an opportunity for a permanent
position, who they would hire, each unit opted for a scientist rather than a support person. All of this suggests the
need for increased, formal communications.
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[C/R14] The Committee recommends regular (monthly or bi-weekly) meetings of each section to disseminate
information, air viewpoints, and call for suggestions. District Geologists should be invited to such meetings,
possibly on a rotation basis or when the matters under discussion would benefit from the input of one or more
of them. Written summaries of such meetings should be circulated throughout the GSB.

[C/R15] The Committee recommends regular meetings (e.g. brown bag lunch) of all Section and Unit Heads
to provide cross-fertilization between sections and to provide feedback to the individual scientists. Such meetings
should be scheduled to accommodate District Geologists if one or more of them is in town on other business.

[C/R16] The Committee recommends frequent, regular visits to District Offices by the Chief Geologist,
Section and Unit Heads on a rotation basis, partly decided on topicality of interests.

[C/R17] Finally, the Committee suggests that management explore the feasibility of an exchange system
that would require District Geologists to exchange posts at intervals or, alternatively, bring them back to
headquarters for "sabbatical years."

Personnel Issues

Deficiencies in personnel management seem to affect the scientists in minor but irritating ways. They are of
major concern to support staff.

Some scientists complained mildly about salary ranges which they feel are lower than for equivalent
classifications in other provinces. The Chief Geologist assured us that salaries matched those in other provincial
surveys and our own enquiries generally bear this out; nonetheless, the matter deserves thorough investigation
and circulation of information. Scientists also point out that there is no financial compensation for those who take
on positions as subsection heads. As these posts tend to rotate at intervals, the Committee suggests management
investigate the possibility of special stipends for the period in the post, similar to those that some universities allot
to Deans and Department Heads during their tenure of office. Another complaint, first heard by a similar
committee ten years ago, was the necessity of a Scientist being a Registered Professional Engineer in order to
qualify for the normal working classification of Licensed Scientific Officer (LSO). Able Scientists who do not meet
this anachronistic paper requirement are slotted into other classifications, such as Research Office (RO), which
impose restrictions (e.g. mandatory overtime pay) that hinder fieldwork.

Probably more serious are support staff complaints, which again go back many years, that the Branch is not
administratively well-supported by the Ministry. Shortcomings in computer services, accounting procedures, and
personnel management were mentioned. These conspire to frustrate the scientists and to place heavy burdens on
support staff, often outside of their job descriptions. Personnel management deficiencies are particularly
aggravating. Some support staff claim to have been in their present classification for over 10 years, during which
time their duties and responsibilities have increased greatly so that they bear little relation to original job
descriptions. On-the-job training is apparently sparse, and the Branch is no longer state-of-the-art in computer-
assisted office programs.

We understand that the Branch is about to employ a Consultant to investigate these and other problems of
personnel support services. However, we feel that the anomalies reported to us should not have been allowed to
grow and fester, but should have been the object of ongoing investigation and concern.

[C/R18] The Committee recommends that the appropriate division of the Ministry immediately look into
problems such as those pointed out above and, in the long-term, ensure that counselling, job descriptions,
training, and performance evaluations be provided on a continuing basis.
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Publications

The CGC Committee that investigated GSB operations during 1980-81 encountered client complaints about
almost every aspect of publication policy and practice. This Committee recommended that "The publication
procedure must be drastically revised to provide for effective release... within a reasonable time frame."

Drastic revision has taken place in the past few years: a full-time Science Editor is in place, reports of fieldwork
appear swiftly, the Information Circular series has blossomed, and the Poster Session at the Cordilleran Roundup
is regarded as probably the best open house display of its kind in the country. This is all reflected in responses to
our questionnaire (see Appendix): 17% of respondents consider timeliness of publication excellent, 50% consider
it good; 17% consider scientific editing excellent, 61% consider it good. The runaway favourite is the Roundup
Poster Session, which scored a phenomenal 50% excellent, 37% good, and no poor ratings. This is a far cry from
the widespread condemnation of 10 years ago.

Regrettably, as publication productivity has improved, the method of distributing publications has been
degraded. The former procedure of distribution by a Ministry Sales Unit was considered highly satisfactory. The
present system, under privatization, is inappropriate for scientific publications and has evoked widespread criticism
from the industrial user community (questions 15-17, Appendix).

Present Activities

Publication over the last few years has concentrated on rapid release of information. Much effort is devoted
to getting preliminary results of fieldwork into the hands of clients as soon as possible (Table 4). Scientists devote
most of the fall months to preparing reports for the massive, best-selling volume "Geological Fieldwork," which
staff of the Scientific Review Unit successfully scramble to compile and release for sale at the Cordilleran Roundup
in early February. Another major compilation, for July printing, is "Exploratio in British Columbia ," which includes
overviews and descriptions of mining camps and properties by GSB scientists. In addition, more detailed
preliminary maps and reports have been made speedily available in an informal mode through the Open File
system. Also, Information Circulars have appeared in abundance, many of them, such as "Dimension Stones,"
designed to catch the attention of people (e.g. architects) peripheral to the mining industry.

Studies in depth are published in the Paper Series or as Bulletins. Bulletins are regarded as the last scholarly
words on a subject for some years to come - they are expected to have a long shelf life. Only six Bulletins have
been published in the last decade, four of them since 1985. It is notable, however, that five Bulletin manuscripts

are in the Editor’s hands and all will probably be in print in 1990. Another four are in advanced stages of author
preparation. There is, indeed, an explosion in GSB publications (Table 4).

The multitude of manuscripts, when submitted by the scientists, are processed by a Scientific Review Unit
that consists of a Scientific Editor, an outside contractual Editor, and two Assistants who handle desktop publishing
and layout. Almost half of their year is devoted to producing "Geological Fieldwork" and "Exploration in B.C." on
schedule. They are steadily losing ground as they attempt to cope with the demand for Information Circulars and
the stepped up production of Paper and Bulletin manuscripts. The three Cartographers, even with the aid of
recently acquired Autocad systems, are also unable to keep pace. Coloured maps, long regarded as basic
end-products of major studies, have not been produced for some years. Scientists have had to prepare many of
the figures to illustrate their texts. The situation will only worsen as GSB is called upon to meet demands from
new spheres of interest such as the environment, natural hazards, parks, efc.

[C/R19] The Committee commends GSB for its aggressive publication policy of the past few years and
strongly recommends immediate staff increases in the Scientific Review Unit to cope with present and anticipated
future demands.
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Publications Distribution

Publication of scientific results is the lifeblood of information exchange and technology transfer. As a senior
GSB manager stated, "It should not be a business but a major service to industry that will be repaid many times
over." Responses to our questionnaire (Appendix) show that map and report distribution is the single major failing
of the GSB operation in the eyes of its users.

In 1988, the Ministry eliminated its Publication Sales Unit in favour of a private outlet. Distribution of reports
was taken over by Crown Publications Inc. and distribution of maps by Maps B.C. Due to the 400% mark-up
required by Crown, significant price increases resulted. Maps B.C. quickly alienated users by six-week delays on
filling orders. Protests led to a recent change, whereby Crown Publications has taken over sales of both maps and
reports from its Victoria headquarters. Also, the B.C. and Yukon Chamber of Mines has agreed to act as its
Vancouver sales agent. The Chamber, however, has limited space and can only handle recent publications, not
the back issues that so commonly come into strong demand. In addition, Crown has stated that it will use the
existing network of government agents to increase sales throughout the Province.

However, the Committee feels constrained to point out that reasonably priced maps and reports are not a
subsidy to industry and other clients, but are a catalyst to exploration, development, and conservation. This is
why government distribution units, with their highly trained staffs, from one end of Canada to the other, have stood
the test of time, and why the Committee has recommended that GSB publications be available from all District
Offices.
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CHAPTER III:
FORECAST EVOLUTION OF GSB MANDATE TO 2000 AD

INTRODUCTION

Over the last decade, a variety of international forces have resulted in increasingly competitive trade
relationships, diversified economies with a trend towards information technologies and an increased service sector,
and attempts to avoid passing on both fiscal and environmental deficits to future generations. The federal
government has been transferring certain responsibilities and, consequently, fiscal obligations, to the provinces.
Other reductions in federal services (e.g. scientific research and development) have pressured provincial govern-
ments to assume some of these activities.

Over the next decade, there are signs that British Columbia will receive a significant population increase,
largely through immigration. Pressures on the main urban regions will intensify, as will environmental concerns.
Efforts to develop a more industrialized and broader based economy will create further conflicts with those groups
in society wishing to protect the Province’s natural beauty or enhance tourism. Land-use issues, already central
in the government’s agenda, will intensify. The public will demand more government controls and protection to
improve forest logging practices, to prevent precipitous mine closures, and to ensure sustainable development of
renewable resources.

If these speculations or projections for the Province over the next decade are generally correct, they imply
that the GSB must also diversify its activities to provide a wide range of geoscience information and advice to the
government, industry, and the public. Governments are increasingly harried by single-issue interest groups.
Limitations in the political process, media coverage, and industry responsibilities all result in problems in any
public debate involving sophisticated technological information. For the development, promulgation, and accep-
tance of new government policies, provincial ministries will have to increase their direct communication with the
public on scientific issues.

ROLE OF A PROVINCIAL GEOLOGICAL SURVEY IN THE 1990S

Current Status and Issues Facing the Provincial Geological Surveys, 1990-2000

The decade of the 1990s will present an impressive array of new challenges to provincial geological survey
organizations. These will include a rapidly expanding mandate to address environmental, geological hazard, and
land-use concerns; an elevated level of interagency cooperative program delivery; the need to upgrade archival
databases for compatibility with electronic processing techniques; more rapid turn-around for map and report
production; and more effective and widespread representation on intergovernmental and interagency industrial
development committees. All of this will have to be accomplished, at the same time as maintaining the traditional
mapping research, service, and inventory functions in the face of fiscal restraint, and with competition for funding
being an accepted element of day-to-day management strategies. Additionally, major efforts must be made by the
surveys to communicate more effectively with industrial clientele, the public, and decision-makers both in
government and the private sector. This will ensure that the significance of their work, and that of the mineral
sector, is appreciated by society.

Fortunately, the provincial surveys (through various provincial, interprovincial, federal/provincial, and inter-
agency committees) are aware of these demands and have already made adjustments to take on some of these
new responsibilities. The recent Mineral Development Agreements have played a key role in focussing outputs
generated by the surveys, and in providing hands-on experience with parallel federal /provincial program delivery,
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as well as joint management structures. With appropriate and continued support the provincial surveys and their
federal counterparts will be able to extend and consolidate the framework for effective, cooperative
(federal/provincial /industrial /university) program planning and delivery which has been established over the last
five to 10 years.

During the 1990s, the ability of the individual provincial surveys to embark upon new initiatives and concerns
confronting their administrations will vary considerably. It will, in large part, reflect a compromise between
maintaining progress on the longer term, systematic documentation of the provincial endowments, and responding
to the externally driven demands for information essential to environmental and land-use decision-making. How
this balance is achieved will depend on the level of funding and staffing provided by the respective administrations
over the next decade. Individual surveys must make maximum use of their resources and work closely with all
related government agencies and with the private sector.

Demographic studies have shown that a major proportion of professional government geologists are at a
relatively advanced age: 30% may retire by the turn of the century. Another 50% are in the age range 35-49, so
there is every possibility that they will either be in management positions or unlikely to undertake lengthy field
seasons. Ultimately, this could lead to cutbacks in the level of new data acquisition, unless concerted efforts are
made to instill new blood into the organizations as soon as possible. Here too, difficulties are likely to be
encountered if current trends in university enrolment in earth science undergraduate and graduate studies continue
to show the alarming decline apparent since 1984,

On the positive side, the relative stability of the provincial surveys over the last 10-15 years and the maturity
of their geologists reflect a unique depth of knowledge and insight into each region’s geological attributes. The
1990s will, therefore, also present a window of opportunity for provincial survey managers to capture these
perspectives by mounting appropriate synoptic and compilation initiatives.

Geological Mapping and Mineral Documentation

Recent reviews of Canada’s base metal reserves indicate a progressive decline in zinc and copper (27% and
18%, respectively, since 1975). To rectify this situation, a major new exploration thrust must be initiated. For the
federal and provincial surveys, this has been translated into programming that, with renewal of the MDAs, would
see significant increases in the rate at which new geological maps are produced for the more prospective areas.
In Manitoba, new multi-disciplinary GSC investigations (EXTECH), primarily using federal A-Base funding, and
with help from the provincial survey, are being focused on mining camps to define the controls localizing
mineralization. These studies will also entail an evaluation and enhancement of geophysical techniques that would
facilitate exploration at depth.

A concern that the rate of geological mapping in Canada is inadequate to meet today’s and tomorrow’s needs
prompted the GSC to propose a National Geological Mapping Program (NATMAP). All provinces have been
invited to take part in honing the concept and mounting a coordinated approach to enhancing, standardizing, and
modernizing the documentation of Canada’s geological endowment.

The provincial surveys are also participating in aspects of the LITHOPROBE and Continental Drilling
Program initiatives. These, too, compete for the time and efforts available to address other new issues.

Systematic documentation of mineral occurrences will continue throughout the next decade, together with
mine-specific studies and metallogenic modelling. Some provinces are giving increased emphasis to industrial
mineral investigations, diversifying the mineral base.
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Environmental, Geological Hazard, and Land-use Issues

Many environmental issues contain an important component of geology. Although self-evident to most
geologists, it appears to escape some environmentalists, who regard anything to do with geology as having a
rapacious, developmental stigma.

The provincial surveys have been drawn into a more active role, largely through interdepartmental technical
advisory committees, especially those linked to new hydro and other developments. Active conservation programs
are in effect in several provinces, including geological sites with a unique or scientificinterest (e.g. ANSIin Ontario).
Some provinces lacking such a program are giving thought to developing equivalent practices, with attendant
demands on time required to draft the appropriate legislation. In other provinces, strident efforts by environmental
groups and naturalists have seriously encroached upon the amount of territory available to developers, prompting
the government to initiate a "No alienation without evaluation” policy. This ultimately imposes the responsibility
to undertake the required assessments on the provincial surveys.

Virtually all provinces have experienced the same outburst in demand for geological information and
boardroom participation, as a counterpoint to the upsurge in environmental lobbies and land-use proposals
threatening sterilization of mineral resources. Geological personnel more familiar with the field environment have
had to learn new debating and negotiating skills in order to represent the minerals development position effectively.
There is a growing awareness of the need to have equivalent-rank representation in the boardroom, as well as the
need to maintain a "hot-line" between personnel handling the conflicts and decision-makers at Head Office. The
increased workloads are compounded in several provinces by Native Land Claims, which require advice from the
provincial surveys as custodians of the minerals database. These demands are increasingly encroaching on other
aspects of the surveys’ endeavours, so long as their principal responsibility is to maintain a maximum amount of
land available for exploration and development. To meet this growth in demand, some provincial surveys have
established land-use units.

Certain parts of Canada, particularly B.C., are prone to natural hazards such as earthquakes, landslides,
avalanches, rockfalls, volcanism, and tsunamis, as well as floods and shoreline erosion. In these regions, discussions
are well advanced and could result in significant provincial programming to classify geological hazards to guide
future municipal and housing developments.

Cooperative Program Delivery

Cooperative working relationships between the provinces and the federal government have been in place, with
minor breaks, since the early 1970s. The funding formulae and balance of program delivery have varied over the
years. The Mineral Development Agreements (MDA) have proven to be a most effective mechanism for regional
economic development, and substantial advantages have accrued through their implementation. The most recent
round of agreements (1984-1990) involved many cases of parallel program delivery with the agencies in Energy,
Mines and Resources Canada. The provinces benefited not only from the influx of federal dollars, but also from
the infusion of discrete, yet complementary, federal expertise. Joint workplans were developed annually, with
cooperation from industry through advisory and liaison committees. The programming was monitored by
federal/provincial management committees, with emphasis being given to high visibility and rapid dissemination
of outputs. MDA?s in several provinces also included initiatives addressing both the development and exploration
sectors of the mineral industry.

The private sector appeared well pleased with the approach developed by both levels of government, and have
lobbied vigorously for renewal of the MDA’s into a second five-year term. At the time of writing, new Agreements
for the Maritime provinces are in an advanced stage of negotiation. Those for the west are less certain, although
assurances were received from the federal minister (EMR), in November 1989, that a second round of Agreements
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would take place once the federal government had established its other priorities for regional economic
development in western Canada.

If the provincial surveys are to be successful in attempting some of the initiatives expected of them over the
next decade, renewal of the MDA’s will be essential in the short-term. There is a growing awareness that the
provincial surveys have become unduly dependent on the continuity of federal supplements and, to redress this
situation, several provinces have argued for adjustment of their A-Base levels to permit continuity of core
programming, independent of federal /provincial agreements. The continuing constraints on budgets arising from
deficit reduction policies by both levels of government have prompted some provinces to look at industry/govern-
ment funding arrangements such as AMIRA in Australia. If such an approach were to be developed in Canada,
the nature of work undertaken by the provincial surveys might see some modification.

Electronic Data Processing

All provincial surveys are in the throes of evaluating computer hardware and software packages that might
enhance their ability to collect, store, process, and analyze the huge volumes of data that have been accumulated
and archived over the last century. Most agencies have been deeply involved since the early 1970s; some have
spent vast amounts of time and money evaluating various systems, others, with less resources, have waited on the
sidelines, monitoring each new claim of progress, and occasionally stepping in to maintain a hands-on involvement.

The state of the art across Canada is highly variable. However, a growing number of efficient and inexpensive
systems are now emerging, and most provincial surveys now resort to WP and DTP systems for developing their
reports. The provincial leader in the field of report production appears to be Ontario, which has established the
aim of developing an electronic, fast turn-around printing system to permit release of reports and colour maps
within six months of manuscript completion. Should this prove possible, adoption of the approach by other
provinces would remove one of industry’s principal, long-standing complaints concerning publication delays.

All provinces are also heavily involved in evaluating various Geographical Information Systems (GIS), either
independently, in cooperation with the GSC, or as part of a wider provincial GIS appraisal. Although several
systems are in use, no province can claim to have a fully operational GIS, but significant rapid advances can be
anticipated. Several, if not all, of the longer range plans for programming during the 1990s contain budgets with
significant components dedicated to electronic data management.

Communication

Quoting from Simon (1982): "Geology and geologists have become more specialized, their language more
complex and obscure to the general public, their erudition more focussed toward their scientific colleagues than
on outsiders, and perhaps even their attitudes less focussed on general societal concerns than on their own narrow
self-interests. This situation has led to a deplorable lack of transfer of information from the geologic community
to the political decision makers....

"...geological scientists who talk only to other geological scientists have little impact on the society. It is only
when such information is translated and transmitted to decision-makers that the science of geology serves the
needs of society. Whether or not we wish to admit it, that translation is the responsibility of geologists; the public
and private decision-makers are not equipped to do it."

Major advances were made by some provinces (in cooperation with the GSC) in advocating the importance
of minerals to society, during the last spate of MDAs; related government programs deserve substantial support.

The Mining Association of Canada and the Prospectors and Developers Association of Canada (PDAC) are
acutely aware of the stigma that is attached to their sector and, by association, the provincial surveys (who have
long supported mineral development) are also looked upon as being less than impartial in matters concerning the
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environment and alternative land-use designations. Nevertheless, with active representation in the boardroom
and committee debates, provincial minerals officials should eventually be accepted as legitimate advocates of
sustainable development.

The need to enhance the sector’s image is being addressed independently by the mineral industry through its
own public relations initiatives and an overhaul of its mining practices, as well as within the workplans awaiting
an MDA II go-ahead. Communications will continue to play an important role in getting the message out to the
public. Receiving feedback communication from the public will be facilitated by establishing a toll-free telephone
number at GSB headquarters. This responsibility must also be addressed by communications with those
decision-makers who hold the purse strings, in order that the provincial surveys can compete successfully with
other departments for dwindling tax dollars.

In this respect, provincial survey managers must give greater ear and attention to the needs of the program
evaluators and make a point of recording the statistical records of performance that will be used in defense of
future budget requests.

Research

Significant advances have been made over the last decade in developing good cooperative working relationships
with university researchers. This has proved immeasurably beneficial in enriching the database and later
interpretations. Some provinces have dedicated portions of their A-Base budget to this type of contracted work;
others have been able to establish separate funds devoted to university research; many provinces were able to
allocate a portion of their MDA budgets to this end.

The parallel delivery workplans and joint federal /provincial management committee structure attendant with
the MDAs place the federal and provincial survey personnel in an advantageous position to recommend new
applied research topics to university specialists. The opportunity to undertake research complementing the work
of the survey organizations creates a synergistic environment benefitting all parties.

In conclusion, the provincial surveys play a unique role in facilitating, coordinating and cultivating an enhanced
awareness of the potential and value of each region’s mineral endowment. In the past, this has been heavily
weighted toward the extractive process and industrial applications. The next decade will be one in which the
generalist skills of the survey geologist will be stretched to encompass the somewhat different perspectives required
to facilitate responsible land-use management and sustainable development.

SUPPORT TO THE PROVINCIAL GOVERNMENT

Within the Ministry of Energy, Mines and Petroleum Resources

The GSB is the largest single branch within the Ministry, with 97.5 staff, being about 45% of the total Mineral
Resources Division and a little larger than the entire Energy Division. It is the principal unit conducting scientific
work and providing basic information for use and policy formulation by other units. :

In order for the Ministry to prepare inspection and engineering reports, to adequately document titles to
mining properties, and to develop mineral and land-use policy for regulations and legislation, a sound geoscience
database is required. The provision of information and policy advice is generated by the various sections for
mineral deposits, coal, industrial minerals, surficial geology, aggregate and placer minerals. Innovative methods
of data storage and analysis have been developed (e.g. MINFILE). The GSB has been highly successful in providing
timely new data for a federal-provincial agreement entered into by the Ministry (Mineral Development Agree-
ment). The Ministry, through the work of the Geological Survey, provides publications and maps on the geology
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of the Province for industry, university researchers, and the public, as well as for other provincial and federal
government agencies.

Over the next decade, these basic contributions to the activities of the Ministry will continue at a level likely
higher than at present. Mineral deposits will be sought in more remote and less well explored areas; coal-bed
methane production will require new studies; shortage of aggregate in Greater Vancouver and Greater Victoria
will demand more intensive mapping; new offshore regulations will likely result in new placer industries in coastal
waters; urban growth and improved transportation corridors will require more detailed mapping, surficial geology
work, and natural hazard reduction advice; the continuing threat of earthquakes, especially a megathrust
earthquake (8.0-9.0 on the Richter Scale), will necessitate close collaboration with geoscientists in the Geological
Survey of Canada and with Emergency Preparedness agencies. The threat of geological hazards in an increasingly
populated world has led to the adoption of the United Nations Decade of Natural Hazard Reductions Program
(UN/DNHRP). The physiographic and geological nature and the increasing development of British Columbia
all result in the Province having a high susceptibility for many geologic hazards. Surprisingly, the GSB, and to a
lesser extent the GSC, provide relatively few resources to the analysis of such hazards and to contributing such
data to land-use investigations. The Ministry will be increasingly involved in interministry discussions on matters
such as the environment, land use, and regional and economic development, for which updated or new geoscience
information and advice will be required.

Predictions by both the mineral industry and the Department of Energy, Mines and Resources Canada indicate
a sharp increase in demand for base metals by the middle of the next decade as the world inventory is reduced.
The mineral industry also welcomed the Free Trade Agreement with the United States, anticipating expanded
markets. The provision of a sound, detailed geoscience database is an important factor in retaining and attracting
a viable mineral industry in the Province. Such indirect support is not considered as a countervailable subsidy.
Therefore, over the next decade, the role and activities of the GSB to the Ministry are expected to increase and
diversify.

Within Other Ministries

The Committee met with senior staff of seven other ministries and one crown corporation, in part to determine
their future geoscience information needs.

The GSB is presently strongly interactive with the Ministry of Crown Lands. With the recognized need for
integrated land-use studies and decisions, Crown Lands has been given new resources to develop a Geographic
Information System (GIS) (e.g. the TRIM Program) for the Province. This is being produced at 1:20 000 scale
and hence needs some modification to incorporate the 1:50 000 scale geological mapping data of the GSB. The
developing National Geoscience Mapping Project (NATMAP) of the Geological Survey of Canada and all
provincial surveys can be expected to produce some quantum advances in geoscience data handling, retrieval, and
map production over the next decade. This work in B.C. will have to be well coordinated with that of Crown Lands
and improvements made in both production of coloured geological maps and in the sale and distribution of
publications and maps.

After decades of abusing the environment, governments and the public are now demanding new standards
and aiming for future development in harmony with the environment. The Ministry of Environment is, and will
continue to be, under intense pressure and will require more geoscience information, both from its own small
geoscience staff and from the GSB. Great fears are expressed in the Province, for example, about oil spills from
tankers (cf. Exxon Valdez disaster in Alaska), yet there is clearly a grossly inadequate understanding of the B.C.
coastal zone by the few specialist geoscientists in both federal and provincial agencies.

The Ministry of Forests has likewise been under considerable public pressure to ensure that sound logging
practices are implemented. Recent examples of mountain crest to beach clear-cut logging along Kyuquot Sound
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on western Vancouver Island indicate a potential for serious soil erosion that is clearly counter to the basic premises
of sustainable development. Soil scientists are part of the staff of the Ministry of Forests, but the Surficial Geology
Unit of the GSB could assist and advise the Ministry of Forests in matters of soil erosion, soil and bedrock type,
and hazard reduction (e.g. slope stability). This would require additional staff, but perhaps the Province would be
better served with information and advice from a dispassionate agency unconnected with the exploitation of the
forest resources.

Another agency with a considerable present involvement with the GSB is the Ministry of Parks. Approximate-
ly 6% of the provincial lands are reserved for parks and recreational activities. The Ministry of Parks is considering
proposals to double this area of parks (exclusive of any future federal parks). For each new proposal, a mineral
resource inventory must be secured to ensure that no major mineral deposit is denied exploitation by inclusion
within the park boundaries. The Ministry contracts with the GSB to prepare an assessment report, which involves
detailed mapping of the proposed park and adjacent lands. With a long inventory already of proposed new parks
and recreational and wildlife reserves, the next decade will see a heavy demand on the GSB, assuming that the
Ministry of Parks provides the necessary funds for this significant commitment of GSB staff.

As with most provinces in Canada, many smaller communities, especially in the north, owe their existence to
mineral dis¢overies and mine development. Forestry and mining are key ingredients in the mandate of the Ministry
of Regional and Economic Development. In particular, the Ministry is enthusiastic to see new industrial
opportunities developed (e.g. industrial minerals, offshore placers). The District Geologists of the GSB play
important roles in the interministry meetings in the provincial regions, although most seem to feel that they are
under-represented and outranked at such meetings, placing their contributions at a disadvantage. As British
Columbia is a relatively young and unexplored province anticipating an expanded population over the next decade,
it seems evident that the work of the GSB will be in strong demand by this ministry.

The Ministry of Transportation and Highways recognizes a number of future geoscience problems in its
domain, such as landslide and hazard reduction, and new sources of aggregate. The Ministry has some geotechnical
staff and does not anticipate many new transportation corridors over the next decade. It is not clear whether this
ministry is making full use of the talents of the GSB. In the development of tourism, particularly roadside tourist
stops, the advice of the GSB should be sought in the development of new stops that explain the geology and scenery
to the public.

Tourism is reputed to be the second largest industry in B.C.; the brochures proclaim the Province to be
"supernatural.” This exalted state derives from its geological and geomorphic history and features. Tourism
increasingly depends on repeat visits; these occur by whetting the appetites of first-time visitors. There is an
appalling lack of geologic/geomorphic interpretation of the scenery for visitors. In Canada, the location receiving
the most visitors each year is the Ontario Science Centre. The entire province of B.C. is a beautiful science centre,
but with little interpretation to the public and visitors. The Ministry of Tourism has no expertise in this area and
would welcome assistance. The GSB (with contracts to the universities and in collaboration with the Royal British
Columbia Museum) could help prepare roadside plaques, guidebooks, posters, tours for Ministry of Parks staff,
etc. Such work would undoubtedly enhance tourist attractions and, hence, provincial revenues. This could be one
of the most significant contributions by the GSB over the next decade. The staff would thereby also help in the
education of school children and in the public awareness of science. Such work would bring a more rational
acceptance of mineral exploitation through the dissemination of accurate and well-prepared information. A
separate Public Relations Section in the Geological Survey could help coordinate such work with the Ministries
of Parks, Highways and Transportation, Advanced Education and Job Training; the universities; the Royal British
Columbia Museum; and the media.

Energy will continue to be a central socictal issue over the next decade. Fears of global warming will place
pressures on the use of fossil fuels. Hydroelectricity will be favoured as a clean energy source. Additional major
dam projects will be planned, and geoscience information will be needed to secure existing dams against the threat
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of a megathrust earthquake. B.C. Hydro has its own geotechnical staff, but does depend on the availability of
geological maps when considering new dam sites and when making land-use decisions concerning transmission
line routes.

In discussions with senior staff of other branches within the Ministry of Energy, Mines and Petroleum
Resources, and also with seven other ministries and one crown corporation, the Committee perceived an increased
demand for the services of the GSB. In no case did there appear to be a diminished need and, in Tourism, there
are remarkable, untapped opportunities. Such increased demands on services demand new resources if the GSB
is to explore the new opportunities successfully - the precise amounts are discussed in Chapter V.

[C/R20] Itis recommended that, in order to provide an anticipated increased demand for services by several
provincial ministries and to develop new productive opportunities, the staff and budget of the Geological Survey
be increased immediately and progressively over the next decade.

[C/R21] It is specifically recommended that the Geological Survey develop a new program, in collaboration
with other ministries, the universities, and the Royal British Columbia Museum, to interpret the geology and
scenery of the Province in order to enhance the tourism industry and the public awareness of science and resource
development.

SUPPORT TO THE MINERAL INDUSTRY

Metals

Metals contributed a value of $1726 million in 1988, with copper the most important, at $969 million. Since
1982, annual exploration expenditures in B.C. have more than tripled, to roughly $200 million annually. Various
fees paid by the exploration industry to the Gold Commissioner’s office for claim recording and like matters now
aggregate between $4 and $5 million annually, not far short of the current GSB budget.

Two approaches were taken to assess the success of this exploration. First, metal reserves in B.C.’s operating
mines were reviewed. They are tabulated in the 1982 to 1989 period in Table 7.

TABLE 7
QUANTITIES OF METALS CONTAINED IN PROVEN AND PROBABLE MINEABLE ORE
IN OPERATING MINES IN B.C. AND DEPOSITS COMMITTED FOR PRODUCTION
AS OF JANUARY 1, 1982-89 INCLUSIVE

Metal* 1982 1983 1984 1985 1986 1987 1988 1989
Copper 5287 7427 6617 6698 6438 5560 5177 5133
Lead 1752 1428 1930 1810 1451 1256 1180 1071
Zinc 2690 2156 3564 3408 2789 2516 2435 2270
Molybdenum 491 467 429 373 349 333 202 216

Silver 6747 6835 6112 7492 6792 5838 5621 6140
Gold 187 196 136 147 131 163 167 172

*Thousands of tonnes for base metals, tonnes for silver and gold.

Notes:1) No allowance is made for losses in milling, smelting or refining.
2) Includes metal in mines where production has been suspended indefinitely, but not
metal in placer deposits.
3)Source: A. Lemieux, Energy, Mines and Resources Canada as quoted in Canadian
MiningJournal, 1982-87, and personal communication, 1990.
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Reserves at operating mines commonly are reviewed each year in light of changing mining, milling, transport,
and smelting technology and costs; production and discovery experience; and long-term forecasts of metal prices.
Also, some new mines started production. Hence, there is some scatter in the data, but clearly the overall trend
is down. Experience in B.C. mirrors that of Canada, suggesting an uninspiring level of exploration success.

The B.C. and Yukon Chamber of Mines publishes annually a "Summary of Potential Producers" and, as a
second method of gauging exploration success, the lists in the 1982 and 1989 May/June issues of Mining Review
were compared. This comparison considered only those B.C. deposits large enough to employ at least 100 people
directly for at least 10 years (if the quoted amounts of mineralized material were all mined and milled).

For 1982, 25 deposits of significant tonnage are listed, while 29 show up in 1989. However, threc of the
"newcomers” were known in 1982, even though they were not listed: Hail/Harper Creek, Hushamu, and Anyox.
Two shown in 1982 do not appear in 1989: Hudson Bay Mountain (omitted in error) and Valley Copper. Valley
Copper is the only "potential producer” of significant size listed in 1982 which achieved production in the interim.
One other deposit on the 1982 list, now called Mount Polley, is under detailed consideration for production. More
than two dozen other large deposits discovered at various times prior to 1982 have not achieved production in the
interim, so their prospects for becoming economically extractable are limited. The Committee notes that
explorationtypically results in many more sub-economic deposits than orebodies.

Over this seven-year period, five deposits of at least medium size have been added: Kerr, Mount Milligan,
Windy Craggy, Trout Lake, and Capoose Lake. The Committee cannot forecast which will permit economic
extraction, but is sure that all will not reach production by 2000 AD.

[C/R22] The conclusion is that, over the last decade, the exploration industry has failed to find economic
metal deposits as quickly as British Columbia’s metal reserves are being mined. At recent rates of production,
the Province has enough reserves to last about 17 years for copper, 10 and 16 years for lead and zinc respectively,
18 years for molybdenum, 15 years for silver, and 14 years for gold (Table 7).

Usually about 10 years elapse between the initial encounter of an economic deposit of significant size and
sustained employment by a new mining operation. The rate of decline in B.C.’s reserves is now marked, and
production fall-off is inminent. The industry needs fundamental stimulation and identification of new places to
search. Mining is one of B.C.’s few revenue generators which is not much constrained by the Province’s geography.

The GSB’s 1:50 000 mapping program fell well behind that of other provinces during the 1970s and early 1980s.
There are 1050 map sheets at 1:50 000 scale in the Province. About 800 of these have enough rock exposures and
high enough mineral potential to be important for mapping; only about 10% of these have been satisfactorily
mapped to date. Experience in the metals exploration industry shows that mapping at a scale of 1:50 000 is the
smallest that is directly useful, because only at that scale can a geologist break down formations into their
all-important constituent lithologies.

The four legs on British Columbia’s economic stool are forestry, agriculture /fishing, mining/petroleum, and
tourism. Mining/petroleum shows signs of weakening between now and 2000 AD if exploration success does not
improve. These four legs are compared in Table 8.
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TABLE 8
GROSS SALES AND MINISTRY BUDGETS,
SELECTED ELEMENTS OF B.C.’'S ECONOMY

Ministry 1988
Sales 1989/90 Budget Provincial Budget as
in 1988 Budget asa% Revenues a % of
Activity (Billions $)  (Millions $) of Sales (Millions $) Revenues
Agriculture &
Fisheries 20 104.5 522 N/A-
Forestry 133 5579 4.19 678 823
Tourism (& Prov.
Secretary) 35 39.2 112 N/A-
Energy, Mines &
Petroleum Resources 3.8* 36.4 0.96 315 11.6

*Sales exclude eIectn"cal energy.

It is against these facts that the Committee considered how the mandate of the GSB should evolve with regard
to metals over the next 10 years.

There is reason for optimism. British Columbia, despite its mineral heritage, is the least geologically mapped
province in Canada. Fortunately, available funds are being used to begin to address this problem. Only government
agencies can provide the needed 1:50 000 mapping data because industry is constrained by competitors’ claim
holdings. The need for contemporary mapping data is still chronic. When asked to identify areas where more
GSB effort is desired, 43% of questionnaire comments requested more geological mapping and studies of known
mineralized areas; a further 18% requested more surficial, geochemical, and geophysical mapping. Provision of
the needed data can be viewed as an excellent investment opportunity for government, which will pay dividends
in the land-use, hazard abatement, and environmental areas, in addition to stimulating wealth creation.

The Committee is confident that British Columbians can look forward to employment opportunities and
revenue streams from metal mining that will persist for substantially in excess of one or two decades, because its
mineral endowment is most unlikely to have been seriously depleted. However, the “easily” discovered orebodies
(including the Ingerbelle and Afton mines, both within a kilometre of major highways) and sub-economic deposits
are now largely known.

Finding the rest of the Province’s elusive orebodies will require the development and use of better technology
and deeper drilling. Increased demand for, and application of, geophysical data to explore the third dimension is
to be anticipated. These are expensive, but industry has the skills and will follow through in a geologically
favourable, politically stable area such as B.C. if government agencies adequately chart the way and raise confidence
levels about ultimate exploration success. The GSB has made commendable progress in embracing and developing
new technology. Examples include rapid provision of MINFILE and other data that can be manipulated on small
computers, and development of the moss mat geochemical technique.

The GSB’s present efficiency and range of activities in support of the mineral industry are lauded. There is,
however, a serious question about whether present levels of activity are adequate to facilitate success in the longer
term.

[C/R23] The Committee is convinced that the current level of activity in support of the mineral industry is
a barely acceptable minimum, and fears that present levels of activity will not be up to the task of facilitating
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industry finding metal to replace mined reserves in this poorly mapped province and recommends that
government take immedsteps to rectify this.

The most attractive areas for application of new resources from the point of view of facilitating the metal
discovery process, are:

1. enhancement of the scope of 1:50 000 geological mapping.

2,  adaptation and development of Geographic Information System (GIS) techniques to geos-
cience information in close concert with federal government initiatives in this area, in-
cluding provision of spectral data obtained from satellites or high altitude flights.

3.  provision of more complete low-level airborne magnetic data, preferably in concert with
federal agencies, and ground geophysical mapping in mining camps, to provide another
important "layer" of data for inclusion in GIS-based products.

4.  participation in joint research projects with industry, the GSC, and selected university
departments to expedite new exploration technology transfer and to help overcome
obstacles to pragmatic application of new technology in the future.

Coal

The British Columbia Coal Industry

In 1988, the latest year for which data are available, coal accounted for approximately 3% of all provincial
economic activity in the goods-producing sector. In terms of mineral commodities, coal ranked first in terms of
value of production, with gross revenues of $1 622 billion, and net mine revenues of $1 022 billion after deduction
of rail and port handling costs. Revenue to the British Columbia government, exclusive of employee income taxes,
totalled over $77 million in 1988.

Direct employment in the coal industry totalled over 5300, while an additional 11,000 employees in supply,
transportation, and service industries depended on coal mining for their livelihood.

Production of coal in the Province (Table 9) comes from seven major mines, five in the south-east and two in
the north-east coalfields. There is also some minor production on Vancouver Island.

TABLE 9
PRODUCTION DATA FOR B.C. COAL

(thousands - metric tonnes)

Calendar Year Metallurgical Coal Thermal Coal Total
1986 17528 3230 20 758
1987 18 721 3406 22127
1988 22 460 3062 25523 -

Almost all of the metallurgical coal is exported, with less than 1% used in Canada in 1988. Over 70% of the
thermal coal went to offshore markets; the remaining 30% was used in Ontario. British Columbia itself consumes
only minimal amounts of coal. Unlike Alberta and Saskatchewan, there is no provincial consumption base for the
Province’s production and the industry is entirely dependent on the export markets for its existence.

The past several years have been extremely difficult ones for the provincial coal industry, Excess supply in
the international markets which it serves coupled with the increased currency value of the Canadian versus the
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U.S. dollar in which coal prices are set have contributed to low returns to the producers. The principal markets
for coal have also shifted as steel producers in other countries have acquired market share at the expense of the
Japanese mills. Improving general world economic conditions, coupled with the rising demand for steel, have
slowly remedied the results of the 1982 recession, and capacity-utilization in the Province’s coal industry has
improved in recent years. However, the industry remains in a highly-competitive environment with producers in
other countries, most of whom have cost advantages in the geological and geographic settings of their coals. It is
only by achieving marked improvement in productivity that the British Columbia mines have managed to survive.

In 1988, capacity-utilization in British Columbia rose to almost 95% in metallurgical coal; thermal coal
capacity-utilization fell to under 55%, a drop of almost 10% from the previous year. While thermal coal constitutes
some 18% of total capacity, pressure on prices in the international arena left much of British Columbia’s thermal
coal unable to compete.

Most forecasters agree that growth in world trade in metallurgical coal will be slow over the next decade.
Conversely, growth in thermal coal trade is forecast to be high. Whether the Province’s industry can participate
in this growth will involve the question of prices and their stability over the longer term. Current thermal coal
production, for the greater part, is very much a by-product of metallurgical coal production. Only one of the
present mines produces thermal coal as its principal product. New mines, solely devoted to thermal coal, are most
likely to develop where the quality and price of the coal satisfy the criteria most commonly demanded in
international trade.

Coal exploration and development have been at low levels over the past several years, reflecting the general
difficulties within the industry and the markets as a whole. Some specialized situations in B.C., reflecting coal
quality and/or location factors, such as coals on Vancouver Island and at Telkwa and Mount Klappan, have seen
more activity than traditional mining areas in the south-east or the newer mining area in the north-east. In the
latter areas, work has been confined either to further delineation of known reserves, particularly those portions
with lower strip-ratios, or to the search for lower-cost reserves adjacent to existing operations.

Hence the best that can be expected over the next decade is that the province’s coal industry will maintain its
current volume in the metallurgical trade, that some growth in thermal coal by-product may occur, and that new
mines, directed to the international thermal coal trade, may develop on Vancouver Island and at Telkwa. Shipments
of thermal coal to Ontario may well remain at current levels, since their electrical generating growth will be based
on nuclear stations. Some minor electrical generation based on waste coal from existing mines may also develop
in south-east B.C.

The GSB Coal Unit

The Branch currently spends $484 000 on coal activities. These funds lie entirely within the base budget and
no additions from MDA are provided in the 1989-90 fiscal year. In comparative terms, this represents 6.2% of
the total Branch budget and is roughly equal to what is spent on geochemistry or publications. This is certainly
not a reflection of the importance of coal to the provincial economy, nor does it reflect the large provincial
investment in coal infrastructure for the north-east mines.

The current budget for the Coal Unit provides for six permanent FTEs, and current staffing consists of five
professional personnel, a Secretary, and auxiliary personnel. The objectives of the Coal Unit, as set out in
Information Circular 1989-24, are to:

Conduct regional and deposit scale studies so as to determine the distribution, configuration, mode of
formation, and utilization potential of the Province’s coal resources to improve the effectiveness for exploration
and development.

40 British Columbia Geological Survey Branch



March 1990

s Develop and maintain an up-to-date inventory of the quality and quantity of the Province’s coal
resources.

= Maintain and curate CoalFile, a computer-based file of coal exploration data.

s Promote the development and utilization potential of the Province’s coal resources.
u  Provide advice to government on coal research and development.

s Participate in inter-provincial coal research projects.

s Maintain and curate a library of coal exploration assessment reports.

The action plan which addresses these objectives is also set out in the Circular and simply shows the staff
assignments to the various portions of the foregoing. As well, there was an initiative to hire a Coal Project Geologist
to address the forthcoming regional assessment of *frontier’ coal in north-east B.C. which was actioned in 1989.

Currently, interest in coal-bed methane is growing, particularly in the petroleum industry, and the Coal Unit
is involved in work to encourage industry programs. This work may occupy an increasing portion of the available
time and can only add to an already large workload. The current proposal for a joint GSC-GSB study of the
Bowser Basin, including the coals therein, will stretch these limited resources even further. The Unit does not
have any capacity to produce the detailed compilations of coal resources and reserves which appear annually in
Alberta. Monitoring of these reserves would appear to be of great importance, given the serious potential
socio-economic effects of even one mine closure.

The Unit’s support to the coal industry is perceived as being minimal. The closure of the District Geologist’s
office in Fernie and its amalgamation with the Nelson office effectively closed off its only working contacts with
the coal operations in the area. Three of the six major operators are based in Calgary, as is a good deal of the
other active coal exploration conducted in the Province. The GSC’s major work in coal is centred at the Institute
of Sedimentary and Petroleum Geology (ISPG) in Calgary. The major centre for coal R & D in Western Canada
is at Devon, Alberta, where the facility is jointly operated by CANMET (EMR), the Alberta Research Council,
and the Coal Mining Resecarch Company. Thus, the Unit experiences difficulties in maintaining frequent,
working-level contacts with a good proportion of the coal community, much of which would involve out-of-province
travel if the situation were to be improved.

The Ministry relies on the Coal Unit for advice on all aspects of coal R & D. Such advice should be confined
to the Unit’s areas of expertise (i.e. coal geology/geophysics and coal quality). The Ministry should obtain its
advice on others aspects of coal R & D, (i.e. mining, processing, and utilization) elsewhere or the Province will
continue to lag behind other jurisdictions in coal R & D.

The rationale presented to the Committee for the limited effort in coal is one of competing priorities, and the
fact that the limits of the coal-bearing formations are known and that there is, therefore, no need for the GSB to
do further work to encourage exploration for coal. This is not only short-sighted, but indicates a degree of
complacency which may not be valid. For a better understanding of the Province’s mineral resources, there must
be studies of the sedimentation, structure, and geological history of the coal deposits, particularly since the Province
contains a wide variety of coal deposits in diverse geological settings.

[C/R24] It is recommended that:

1.  the main objective of the Coal Resources Unit be fundamental geologic investigations, where
regional studies are prepared exclusive of coal licence and lease boundaries.

2.  the feasibility of publishing provincial coal resource estimates and coal reserve estimates for
approved coal mining projects on a regular basis be examined.

3.  coal research and development work conducted by the GSB, and advice thereon to the Minis-
try be confined to coal geology/geophysics and coal quality. In particular, research into
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areas of surface geophysics which may aid surface mapping programs should be en-
couraged.

4. full-time professional staff be increased, if possible, to allow Coal Geologists to be based at
offices in Fernie and Prince George.

5.  cooperation with GSC (ISPG) scientists on computer modelling of coal deposits.

Industrial Minerals and Structural Materials

Industrial minerals are defined by the U.S. Bureau of Mines staff as "rocks and minerals not produced as
sources of metals but excluding mineral fuels." The Canadian Minerals Yearbook of Energy, Mines and Resources
Canada, which contains a review of all principal minerals produced, recognizes three main categories, metals,
non-metals, and fuels. For this review, it is appropriate to subdivide these into industrial minerals and structural
materials. The GSB has, until recently, had both under the Industrial Minerals Unit and also partly under the
Surficial Geology Unit. The structural materials category reflects products used principally by the construction
and, to a lesser extent, the agricultural industries, where transportation costs from source to use area are particularly
critical because of the relatively low sale value per ton of the product compared with many industrial minerals.
Construction or structural materials are commonly grouped in a separate category for statistical reporting purposes
(e.g. Canadian Mining Journal annual review of the Canadian mineral industry), with non-metals comprising the
other sector. Detailed statistical information on production of all minerals in B.C. has been reported in Annual
Reports of the B.C. Minister of Mines since prior to 1950.

Structural Materials

Canadian production of structural materials in 1988 was valued at $2 772 million, of which $298 million was
produced in B.C., compared with other industrial minerals valued at $2 678 million, of which $135 million was
produced in B.C. (Table 10). This compares with a total value of $37 080 million for Canadian mineral production
in 1988, including $17 840 million for fuels and $13 790 million for metals.

As shown in Table 11, since prior to 1950, structural materials produced in B.C. have represented all the
principal recognized products, including clay, cement, lime, sand and gravel, and stone. In B.C., large volumes of
limestone are mined each year for cement and lime manufacture, for use by the pulp and paper industry, and for
various construction purposes. An important part of production is exported. The Province also produces a variety
of architectural stone products for exterior and interior finishes in office buildings.

The value of production has increased by nearly 3000%, from $10.2 million in 1950. In 1950, the principal
value for British Columbia production was cement (30%), sand and gravel (37%), and lime (11%); compared with
1988 production values for cement (36%), sand and gravel (45%), and lime (12%). These data reflect considerable
stability in the need for these products and only marginal differences over a 38-year period in their relative values,
which aggregated 78% of the total value of structural materials in B.C. in 1950, compared with 92% in 1988.

To date, the GSB has devoted only a minor amount of its resources to the search for, or documentation of,
sources of structural materials which are a basic requirement in the Province’s economy and which have a
widespread use by industry, provincial government and municipal agencies in residential, commerecial, institutional,
and engineering construction. Important sand and gravel studies by the GSB include Paper 1980-10 and Open
File 1988-27. These studies provide a basic inventory of the aggregates resource of B.C., the former focusing on
the Lower Mainland and the latter considering transportation corridors and populated areas in the rest of the
Province (excluding Vancouver Island).

Studies on the geology of sand and gravel deposits in the Lower Mainland and in the southern Straits of
Georgia were completed principally by the GSC and as thesis projects, commencing in the 1950s and continuing
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through the 1980s. Included were publications of surficial geology maps on 1:50 000 scale. Considerable mapping
of Vancouver Island and most of the coastline west and northwest of Howe Sound has been completed at 1:50 000
scale by the Resource Analysis Branch of the B.C. Ministry of Environment.

Canada is an important exporter of industrial minerals and some structural materials (Table 12), with
significant contribution to exports by B.C.

Discussions between the Committee and pertinent government agencies, particularly the ministries of
Transportation and Highways, Regional Development, and Forests, reveal little past need for liaison with the GSB
concerning sources of sand and gravel for road construction, which has been provided either by their own personnel
or private consultants. However, some concerns were expressed by the Ministry of Transportation and Highways
regarding future sources of materials, particularly gravel currently being barged from Victoria sources to the Lower
Mainland, with depletion of nearby Victoria sources envisaged in the near term.

Non-Metals

As shown in Table 11 under non-metals, other industrial minerals produced since 1960 in B.C. show the growth
through the 1970s and 1980s of this sector, from a base of asbestos and gypsum production and the addition of
important elemental sulphur production, which increased from a value of $504 000 in 1971 to a high of $51.9 million
in 1986 and $38.7 million in 1988. This was supplemented by sulphur in natural gas and other sources, valued at
$13.9 million in 1988. In 1960, the principal product of value in this sector was asbestos, at $9.5 million, with output
valued at $90.8 million in 1985 and ranging from $39.6-$50.0 million in 1986-88, the recent drop in value attributed
principally to environmental concerns. Although the sector includes production of barite, gemstones, gypsum,
quartz, magnesite, marl, mica, peat, and perlite, the most important contributors to the current value of production
are asbestos and sulphur, which collectively account for 77% of 1988 production valued at $134.8 million compared
with 85% of 1984-87 averaged production value totalling $122.9 million.

QOutlook

In terms of outlook, the relatively stable growth of the Structural Materials Sector largely parallels economic
and population growth in the Province and can be predicted to continue at a sustained level for the next decade.
Within this period, the GSB may be requested to assist principal users of this important sector in studies of potential
sources, including off-shore areas, to provide, in particular, the sand and gravel requirements for construction
purposes.

In its March 1989 annual review of the Canadian mineral industry, the Canadian Mining Journal noted that,
for the first time since 1979, the outlook for the asbestos industry was good, with a 6% increase in 1988 production
over 1987, all 1988 production sold and prices starting to firm. Barring any very negative regulatory developments,
asbestos fibre production was expected to rise steadily over the next five years.

Canadian elemental sulphur production in 1988 increased 2%, to six million tonnes, from natural gas
processing plants (90%), oil sands plants (7.5%), and oil refineries. Sulphur deliveries in Canada accounted for
10% of total shipments, while exports to the U.S. accounted for 13%. Canadian sulphur production accounted
for 15% of world elemental sulphur production, with B.C. production representing about 8.4% of Canadian value.
The sulphur market is currently in fair balance and is expected to remain so in both the short-term and long-term
according to the Canadian Mining Journal.
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British Columbia & Canadian Mineral Prod
Structural

Non-Metals & Materials - 1984-1988"
(000’s/metric tonnes)
1984 1985 1986
B.C. Canada B.C. Canada B.C. Canada
Non-Metals
Asbestos (1) 92 837 93 744 78 662
Asbestos ) 75,296 3719275 90,779 352275 39,663 234,063
Barite (t) X 64 x 70 x 40
Barite (%) 2,712 6974 2,694 6,335 849 4215
Gemstones ('kg) x 184 x X x 354
Gemstones (S 1,041 1,118 1,041 1,151 1,089 1,287
Gypsum (¢ 412 1,775 378 8384 485 8,803
Gypsum (; 4076 61,562 4340 80,321 4,896 83,072
Quartz ? x x 2,180* x 2,640
th ) 1,730 40,845 2,013 44,110 1,896 41,640
Sulphur, in
ull,smeltu gas () 231 844 50 7 20 758
Sulphur, in
smelter gas ($) 10210 63,200 2,199 65,902 2953 72,614
Sulphur, elememl @® 277 8,353 246 8250 295 6,966
Sulphur, elemental ($) 17,005 609,141 29,174 68,1655 51,889 857,584
Other* 3,588 1204354 3775 1202988 14647 1227406
Total Non-Metals 115,658 2,366,469 136,015 2,434,737 117,882 2,522,181
Structural Materials
Clay products ($) 7230 136,795 3,800 144,487 8,652 179,515
Cement () 939 9,240 990 9,772 1,071 10611
Cement ($) 69,939 717282 77339 780,050 73,696 824,344
Lime (¥) 97 2249 108 2,010 123 2243
Lime () 6,559 157,645 7,300 137,043 10,339 171,359
Sand/Gravel (t) 35,103 233,759 31,750 223,74 42 888 257971
Sand/Gravel ($) 85973 546,328 76,835 551,254 105,282 678,612
Stone (1) 6,739 81,754 6,100 77930 4,403 97.602
Stone ($) 38,181 393433 433 36235 378,155 23,049 488,655
Total Structural
Materials 207,882 1,951,483 201,409 1,990,989 221,018 2,342,485
. In B.C. includes magnesite, dolomite, brucite, marl, mica, peat, perlite

x Withheld due to confidentiality.
i DatadmvedfmmannualCanadmanaalRewew issues of Canadian Mining Journal.

¢*+  Preliminary.

935
47,791

X
1,126
x
1,876
497
5304
x

2309
23

3464
293
44,626
15614

122,110

6.833
1247
88,287
115

2,640,775

100
51,000
x

1,611
1,561
4970

143
13,871
326

38,737
23,088

9,500
1,512
106,133
171

49,300
133,110
4913
34,388

298,059

705
268,367
54
4336
440
2,098
8,522
87,674

2,710
46997

820

73,615
5915
460,800
1,734,193

2,678,080

185273
12,611
1,012,625
2,535
189,946
276,064
782,675
112,422

601,312

2,771,831
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Non-Metals

Asbestos

Barite

Diatomite

Fluxes (quartz, limestone)
Granules (quartz, limestone, granite)
Gypsum & Gypsite

Jade

Mica

Sulphur

Others

Total Non-Metals

Structural Materials
Cement

Clay Products
Crushed Rock

Lime

Sand/Gravel

Stone

Total Structural Materials

1950
Value ($)

17284
3)
268,411
104,590
620,108

5641
1,421,806

$2,437,840

3,088,296
1,081,498
990,257
1,133,776
3,723.487
188.675

$10,205,989

British Columbia Mineral Production(l1)
Materials

Non-Metals & Structural
1950, 1960, 1970, 1980

Quantity(2)

40,748
23,573
44
83,370
19,063
107,900
50,300
122,000
264,697

X

x
1,148 305
565,945

x
4328

(1) Statistics from Annual Reports, B.C. Minister of Mines
(2) Tons except for mica, jade (Tbs.). In 1980 data are tonnes and kilograms, respectively.

(3) Included in mica production.

x Withheld due to confidentiality or inapplicability (others).

1960
Value

9,482,923
279,716
1,430
294,559
257,067
337,200
10,325
3,186
3,095,541

$13,762,102

6,432,752
2,073,708
1075373
1,602,019
7597278

48,859

$18,829,989

Quantity(2)

86,730
45320
1,276
31,626
22349
270,266
262,602

336,420

601,983

2,692,282
1,867,586
23,155,989
175

1970
Value ($)

16,013,827
382,508
26,567
106,533
526,491
736,635
250,256

3.957.545

$22,020,359

13,485,549
4,714,368
3,018,242
3,169,665

21,679,387

2449

$46,069,660

1980
Quantity(?)  Value ($)
100089  81,688.936
3615 138273
43986 93,135
31393 1604947
751067 5387949
49156 1580241
350413 21712359

x 3630167
$115,926,007

1351320 90,881,086

x 10387121

3120762 9945044
7019167 32436456
45278202 98,666,100
91 9.850
$242,325,657
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CANADA, PHYSICAL VOLUME OF EXPORT TRADE FOR SELECTED COMMODITIES, 1980-86 M

Unit of
weight 1980 1981 1982 1983 1984 1985 1986
Nonmetals:

Potash t 10554063 10067830 7221375 9411895 11493732 9980965 9893879
Sulphur, crude t 6850142 7309215 6111447 5670281 7326852 7818425 6257074
gypsum t 4960239 5094872 4775780 5187032 6224573 5879664 5 885349
Salt & Brine t 1655770 1507708 1721892 1914626 2545011 2263076 2502526
Limestone, crushed t 2214489 1758298 1517498 1390795 1216674 1195939 1350351
Asbestos, crude & fibres t 1217733 1062287 880 703 753 901 796 764 722 003 752 068
Crude refractory materials t 803 893 629 770 40 838 241131 579 487 534 579 728 659
Nepheline syenite t 448 465 476 280 414 781 398 295 387 066 351 026 338 263
Sand & Eravel t 383 531 318 634 168 691 95 634 109 809 241 79 249 835
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Summary

As will be evident from the foregoing review, the current and historical value of industrial mineral production
in B.C., apart from structural materials, has been dominated by the asbestos and sulphur industries, with the latter
being by-product production related to the metals and fuel sectors.

In assisting in development of a strategic plan for the next decade for the Industrial Minerals Unit, the GSB
retained Mineral Marketing Inc. (of Rough & Ready, California) to prepare a report, which was completed by
Hal McVey in October 1989. Mr. McVey noted that most of his recommendations had "already been implemented
in some manner so it is only a question of enhancing the thrust into more marketing, economics and processing
to provide a more complete package to prospective developers.” The report noted that there is a continuing
demand for such industrial materials as graphite, titanium minerals, zircon, chromite, rare earths, and yttrium,
which can bear higher transportation costs and which should be sought in some of the more remote areas of the
Province. In order to fund the ongoing level of activity in the Unit (currently budgeted at $191 000) and provide
for elements of marketing/economics and processing recommended, a minimum budget of $300 000 per year was
recommended at current levels. Although several staffing options were considered, a Field Geologist, a Mineral
Economist, and a Unit Manager were considered essential.

Other provincial surveybranches either include provision for industrial mineral programs in their most recently
published budget allocation for mineral deposit inventory and analysis or in specific geological survey budgets
(e.g., Quaternary, and Aggregate in Ontario). Specific budget allocations are provided by Manitoba ($152 000),
Quebec ($453 000), and New Brunswick ($134 000) for industrial mineral programs in their most recently published
budget (1987-88, Provincial Geologists Journal).

Comparison of base budgets of operating groups in the GSB 1989-90 Plan, without support of indirectly
affiliated units, shows the following relationship, to the total value of $3,409 million, for British Columbia’s value
of mineral production in 1988, excluding oil and gas (Table 13).

TABLE 13
COMPARISON OF VALUE OF B.C.’S MINERAL PRODUCTION WITH GSB BUDGET
Value of
Mineral Production GSB Budget
1988 1989-90
%

Metals 550 Mineral Deposits $ 922000 543
Non-metals 40 Industrial Minerals 191 125 113
Coal 323 Coal 484 100 28.5
Structural Materials 8.7 Surficial Geology 100 000 59
Totals: 100.0 $1 697 000 100.0

Although the comparison may be questioned as to its applicability, it appears evident that the 1989-90 budget
for the Industrial Minerals Unit is anomalously high on this comparative basis, and that increasing it to the $300 000
level proposed is not supportable without an overall increase to the GSB budget. Of particular concern is the
unexpected involvement by GSB in future studies within the overall industrial mineral sector, which would be
commensurate with the historic and current value of production from the asbestos and elemental sulphur industries,
which collectively represent about 80% of the total non-metallic production in B.C., exclusive of structural
materials.
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[C/R25] The Committee recommends that:

1.  the present funding level for Industrial Minerals Unit is appropriate for industry needs,
apart from an expanded commitment which is considered essential to support a sig-
nificant growth anticipated in locating and developing aggregate sources required to
meet requirements in the Lower Mainland and Greater Victoria area.

2. the Industrial Minerals Unit be included as a subunit of the Minerals Section in the
proposed reorganization.

3.  the Minerals Section also include an Aggregate Unit, requiring an additional Geologist, in
the proposed re-organization.

4,  future activities by the Industrial Minerals Unit be guided by economic constraints, with the
proviso that commodities studied or being sought within the Province would be
marketable.

5.  all mapping done by the Regional Mapping Section involve close liaison with personnel in
the Minerals Section with respect to recognition and definition of areas with potential
for industrial minerals and structural materials as well as for metals.

COLLABORATION WITH FEDERAL GOVERNMENT AGENCIES

The principal government agency with which GSB has had occasion to collaborate on support services within
the Province is the Geological Survey of Canada (GSC). The GSC is represented in British Columbia by scientists
and their support staff in the Vancouver Office and by the Pacific Geoscience Centre at Sidney, with 30 and 40
permanent personnel, respectively.

As noted in Chapter II, by an arrangement made at the time of Confederation, geological investigations and
mapping in the Province have been carried out by GSC; in addition, activities in these areas are performed by GSB
under its jurisdictional rights.

For more than a century, the GSC has provided geological mapping coverage at 1:250 000 scale, with some
detailed coverage at 1:63 360 and 1:50 000 scale. The GSC has continued to provide this coverage as requested
within severe budget limitations; however, with the MDA program, the emphasis has changed, with the GSB
providing a much increased program of 1:50 000 scale mapping. In pre-1985 projects, most of the effective
collaboration between GSC and GSB occurred between project supervisors at the field level. The structure of
annual planning meetings by the two agencies has tended to run in parallel, without allowance for any modification
prior to program initiation which could maximize cost effectiveness by shared resources.

Commencing in 1989, a concerted effort was made by both GSB and GSC to engage in an open spirit of
cooperation and joint planning to achieve mutual objectives without duplication of effort. The emphasis is on
long-term planning,

The Committee recommends that new mechanisms be established immediately to implement closer and more
frequent liaison and joint planning with GSB and the GSC in Sidney, Vancouver, Calgary, and Ottawa. These
initiatives should look well beyond the customary year-to-year workplans and briefing sessions and should aim to
establish a clear definition of mandates for each of the organizations, as well as five and ten-year reviews of intended
programming, geared to the needs of western Canada. Regular updates and revisions should be a routine
component of the annual Estimates process for both organizations.

In preparation for a joint meeting of the GSC and GSB on November 30, 1989, in Vancouver, in a November
6, 1989, letter to Dr. Ken Babcock, Assistant Deputy Minister of GSC, Dr. Ron Smyth listed the following activities
(Table 14) which the GSB felt that the GSC should undertake.
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RESEARCH ACTIVITIES CONSIDERED BY B.C. GEOLOGICAL SURVEY BRANCH TO BE GIVEN
HIGH PRIORITY BY GEOLOGICAL SURVEY OF CANADA

TABLE 14

Discipline Area, Specialization Priority
Geological 1:250 000 regional mapping A
Mapping 1:1 million compilations in
digital format A
Tectonic synthesis A
Basin Analysis B
Geochemistry Research and development
sampling methods, etc. A
National regional
geochemical survey A
Drift prospecting B
Geophysics Aecromagnetic surveys A
Gradiometer surveys B
Research in exploration methods
in mountainous terrain A
seismic monitoring A
Coal Deposits 1:50 000 regional mapping A
Regional scale coal quality
and petrography studies A
Remote Sensing Image analysis/GIS development
standards A
Environmental Hazards/U-Th A
Geology
Offshore Ridge/slope/platform/coastal A
Geology

Also discussed in the letter was support for the GSC strengthening its presence in the Cordillera with
Vancouver-based personnel who could provide expertise in areas where the GSB is lacking (e.g. exploration

geophysics) and some concern for duplicating expertise (e.g. mineral deposits geologists).

At the November 30 meeting, the two agencies tentatively approved the following principles for cooperation:

1. The GSC and GSB have a continuing and complementary responsibility to develop a
knowledge and understanding of B.C. geology.

2.  GSC’s program is national in scope and reconnaissance in scale, designed to establish the fun-

damental framework of the Canadian landmass, including the offshore, and appropriate
for assessing the resources, geological hazards, and environmental concerns. In support
of these broad objectives, and on occasion in support of some specific need of govern-
ment, GSC also conducts a wide range of process studies and studies of specific struc-
tures, sites or phenomena, and these are undertaken at whatever scale is appropriate.
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3.  GSBis to provide a geoscientific database for the Province at an appropriate scale for
resource management and environmental assessment and to encourage commercial
development of provincial resources as appropriate.

4,  The complementary nature of the work of the federal and provincial organizations requires
cooperation between the organizations in program planning and implementation.

Plan for formal cooperation in program planning/implementation:

1.  Formal cooperation should be based on joint development and implementation of annual and
longer term plans for geoscience in the Province.

2. Annual and longer term planning should follow a similar process, with development of work
plans at the working group level, followed by agency approval and geoscience committee
endorsement.

3. This procedure requires establishment of a joint geoscience committee to establish guidelines,
develop plans, and provide final endorsement of work plans. The committee will identify
key contacts in each agency for each discipline/area to coordinate planning and im-
plementation.

4. All programs should go through the above procedures, with each agency retaining the right to
proceed independently with projects which do not receive joint endorsement. Progress in
such projects should be reported annually to the geoscience committee.

Cooperation at the project level:

1. Joint projects: provision should be considered whereby project leaders could contribute to
projects delivered by the other agency (i.e. provincial leaders provide a provincial con-
tribution to regional projects led by a GSC geoscientist).

2. Exchange visits: consideration should be given to exchange of project leaders between agen-
cies or the assignment of a project leader from one survey to the other for an extended
period of time. At a minimum, project leaders should be provided with the opportunity
to present and discuss the results of their work with their colleagues in the other survey.

A Geoscience Planning Committee composed of four representatives from each agency, including two
co-chairmen, was formed to examine and comment on all new projects to be undertaken in the Province by either

agency.

The CGC Advisory Committee unanimously endorses this initiative because it believes that significant room
exists for improvement in coordination. However, it recommends that the group should consist of senior and
equivalent managers from each survey for maximum effectiveness.

With regard to GSB clientele’s opinion of integration and/or dovetailing of GSB and GSC activity, respondents
to the Committee’s questionnaire considered this was highly satisfactory (9%), satisfactory (42%), unsatisfactory
(17%), not an issue (9%). Of respondents, 23% had no opinion or no answer. (Question 34, Appendix).

The Committee’s questionnaire addressed two specific areas in which broadening of the GSB’s mandate is
considered, which in part overlaps into areas of expertise of the GSC in the Province (i.e. geophysics and offshore
geology) (Questions 6 and 7, Appendix). Respondents to the questionnaire considered involvement in geophysics
by the GSB as excellent (23%), good (22%), fair (19%), poor (29%), with 7% providing no answer/opinion. With
respect to involvement by the GSB in offshore geology, the respondents considered this would be excellent (8%),
good (20%), fair (23%), and poor (43%), with 6% providing no opinion.

The Committee’s recommendations on these issues are addressed in Chapters II and V.
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[C/R26] The Committee recommends that:

1. the Geoscience Planning Committee, composed of four representatives from each agency,
consist of senior and equivalent management personnel from each survey for maximum
effectiveness.

2. new mechanisms be established immediately to implement closer and more frequent liaison
and joint planning with the GSC in Sidney, Vancouver, Calgary, and Ottawa. These in-
itiatives should look well beyond the customary year-to-year workplans and briefing ses-
sions and should aim to establish a clear definition of mandates for each of the
organizations, as well asfiveand ten-year reviews of intended programming, geared to
the needs of western Canada. Regular updates and revisions should be a routine com-
ponent of the annual estimates process for both organizations.

3. the Geoscience Planning Committee should identify and initiate appropriate joint projects
with joint publications {e.g. Bowser Basin) (cf. Peace River Arch Project in Alberta).

COLLABORATION WITH UNIVERSITIES

Following a recommendation in the first CGC review (Morris et al., 1986), the GSB established a modest fund
from which to award contracts for geoscience research projects undertaken at universities. In 1989-90, some 28
grants were awarded for a total value of about $180 000 (including $60 000 from MDA). Unlike the similar program
of the Ontario Geological Survey, grants are only partly restricted to the provincial universities.

The program has been extremely successful in ensuring that research is undertaken that cannot be covered
by the GSB staff. It has attracted many able university researchers (faculty and graduate students) to undertake
projects in the Province who would otherwise focus their efforts elsewhere. Special analyses are commonly
undertaken which are unavailable in provincial laboratories. Further, in nearly all cases the results are published
in the scientific literature, enabling other scientists and industry to build on this knowledge. Many grantees present
the results of their projects at the Cordilleran Roundup, along with the work of the GSB.

However, such grants are part of a wider competitive scene in university geoscience research. It must be noted
that many provinces provide substantial support through similar programs (e.g. Ontario, Quebec) or through
contracting out MDA funds (e.g. Newfoundland, Nova Scotia). Given the recent doubling of staff; given the
expansion of provincial university geoscience expertise with the Centre for Earth and Ocean Research (CEOR)
at the University of Victoria; given the pressing demands on the GSB staff over the next decade; and given the
increased sophistication of geoscience research, it is proposed that the level of funding for university geoscience
grants be doubled. The benefits to the Canadian economy of geoscience R & D were documented recently in a
separate report commissioned by the CGC (Wojciechowski, 1989). The federal government has advocated the
doubling of total Canadian R & D (to 2.5% GDP). If the Province is to remain competitive and is to attract
cutting-edge research on its geoscience problems in support of the Ministry and industry, then additional resources
are required. The existing funding level has remained relatively static for the past four years.

[C/R27] The Committee recommends that the funding for university geoscience research provided by the
GSB be doubled over the next three years.

COMMUNICATION WITH THE PUBLIC

Studies in Canada show that we do not differ from the U.SA., U.K,, and other countries in our appallingly
low rate of science literacy. Appreciation of science is probably less now than it was 30 years ago. A recent poll
in Calgary showed that 65% of respondents could not name a Canadian scientist, living or dead - and Calgary
boasts more engineers and scientists per capita than any other Canadian city.
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