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INTERNAL ANNUAL REPORT 1986-87

Introduction
Oon 15 January 1986 the Deputy Minister
announced that the Earth Physics Branch and the
Geological Survey of Canada were to consolidate
into one organization. The decision resulted from

studies conducted to reduce expenditures while
maintaining and improving service to the public.

In his announcement Deputy Minister de Montigny
Marchand stated that “The merger of the two
branches under a single management structure will
provide not only greater management efficiency but
an opportunity to reorganize and to take better
advantage of an internaticnally renowned
sclentific and technical staff. The result of this
merger and reorganization will be stronger, more
vital units in a multi-disciplinary branch capable
of meeting the challenge of providing high levels
of service with limited resources. Increased
management efficiency, a sharing of common
services and better coordination of logistics
support will allow a greater proportion of
resources to be directed into core research and
technical surveys programs. The lacger
organization will have greater resilience and
flexiblility to exploit new program opportunities
while still retaining the established core
activities.”

To effect the merger by the announced date of 1
April 1986, many planning sessions were held by
the 11 divisions of the two branches and although
many detaills remained unresolved by the
implementation date, it was possible to start the
new fiscal year as a “New"” Geological Survey.

The Earth Physics Branch had its formal
beginnings in the late 19th century when the
Federal Government needed a national time service
and other astronomical data to guide the
topographical surveying of its vast territory.
When the forerunner of the Earth Physics Branch,
the Dominion Observatory, was created in 1905 it
included in addition to the astronomical
functions, a Geophysics Unit organized into
Seismology, Tersrestrial Magnetism and Gravity
Sections. During the next 65 years the Observatory
expanded the scope and stature of its activities.

The Geological Survey of Canada has been in
existence for nearly 150 years. It predates
Canadian Confederation by a quarter of a century.
Originally it was responsible for an area limited
to the southern parts of present-day Ontario and
Quebec; but by the late nineteenth century the
size of 1its area of responsibility had expanded
ten-fold; and as Canada began to exercise
jurisdiction over its offshore territory in the
second half of this century the area of the
territory for which the GSC was responsible again
nearly doubled.

The organizational structure of the Geological
Survey of Canada, and its position with the
organization of the Government, has always been
the outward expression of the nature and scope of
its mission. At various times during its history
the GSC spawned numerous other agencies including:
the National Museum, the Surveys and Mapping
Branch, the Mines Branch which was the parent of
CANMET, and the Canada Centre for Remote Sensing.

The reorganlzation of the Survey announced on
18 January 1986 reflects several of the conditions
that triggered past reorganizations. The
amalgamation of the Earth Physics Branch and the
Geological Survey was a decision of the Government
in response to one of the recommendations
contained in the Study Team Report on Major
Surveys to the Task Force on Program Review
chaired by the Deputy Prime Minister, the
Honourable Erik Nielsen. This recommended the
termination of the Geothermal Program of the Earth

Physics Branch and the amalgamation of the
remaining EPB activities with those of the
Geological Survey to reduce the potential for
duplication of geophysical activities, to
reinforce scientific programs and to achieve
economies of scale. The ordaer to merge the two
Branches included direction to effect a 10 per

cent reduction in the 1985-86 resources of the
Earth Physics Branch, to effect the merger on 1
April 1986 and to establish four multidisciplinary
regional divisions.

The objective of the “new" Geological Survey
of Canada remained similar to past objectives: to
ensure the availability of comprehensive
geological, geophysical and geochemical knowledge,
technology and expertise concerning the Canadian
landmass and offshore areas, including the mineral
and energy resources and the conditions affecting
land and seabed use, as required for effective
exploitation of mineral and energy resources.,
estimation of the resource base of Canada, land
use, public safety and security, and formulation
of policies.

The “"new" Geological Survey of Canada has an
authorized strength of nearly 1000 and comprises
eight divisions, three less than existed in the
two branches prior to the amalgamation. The
Geothermal Energy Program has been eliminated, but
there has been no reduction in the overall
strength of the scientific program because
scientific expertise in geothermics plays a
fundamental role in multidisciplinary teams
charged with studies of sedimentary basins, the
nature and evolution of the lithosphere, and
permafrost and gas hydrates. The reorganization
has provided new opportunities for bringing
together, within individual divisions, certain
complementary scientific disciplines that had
previously been managed separately; and for
coordinating activities between and among
divisions.



The eight divisions comprising the “New®
Geological survey of Canada are: Atlaatic
Geosclence, Geophysics, Geosclence Information,
Lithosphere and Canadlan  shield, Mineral
Resources, Terrain Sciences, Sedimentary and

Petroleum Geology, and Cordilleran and Pacific
Margin. The Director General's Office im Ottawa
includes the Deputy Director General (who |is
responsible for Program and Planning,
Administrative Services, Frontier Geoscience
Program, Mineral Development Program, Office of
Energy Research and Development and for Special
Projects and Grants), the Chief Geophysicist, the
Director of New Technology and International
Programs, and the Sclentific Executive Officer.

and objectives of some
divisions remained relatively unchanged but
others, as their names suggest, have new oI
enhanced responsibilitles. These are described
more fully in divisional reports that follow.

The responsibilities

Less than one year later it was possible for
the Director Gemeral to write in GEOGRAM "It is
now almost one year since the merger of the Survey
and the Earth Physics Branch. Looking back over
the year it has been extremely gratifying to see
the quiet efficiency with which the staff of the
two  Branches have met the challenge of
implementing the many changes involved."®



OFFICE OF THE DIRECTOR GENERAL

Attendance at Meetings, Conference and Courses

visit Pacific Geoscience Centre and Cordilleran Geology
Division to discuss reorganization following GSC/EPB
merger, Sidney and Vancouver, B.C., April 9-10, 1986.

Meeting on Ocean Drilling Program; and visit to Institute of
Sedimentary & Petroleum Geology, Calgary, April 20-22,
1986.

Independent Industrial Advisory Committee to Earth
Sciences meeting; and visit to Cordilleran Geology Division,
Vancouver, B.C., May 7-10, 1986.

Branch Management Committee Meeting, Ottawa, Ontario,
May 15, 1986.

Council of Chairmen of Canadian Earth Science Depart-
ments Meeting, Carleton University, Ottawa, Ontario, May
18, 1986.

National Geological Surveys Committee meeting, Skyline
Hotel, Ottawa, Ontario, May |9, 1986.

GAC/MAC/CGU Annual Meeting, Carleton University,
Ottawa, Ontario, May 19-21, 1986.

Canadian Geoscience Counci! Annual Meeting, Quebec City,
May 22-23, 1986.

Prospectors & Developers Association Technical Advisory
Cominittee Meeting, GSC Headquarters, Ottawa, Ontario,
May 28, 1986.

Mining Association of Canada Annual Meeting, Westin
Hotel, Ottawa, Ontario, May 28, 1986.

Canadian Mineral Outlook Conference, Westin Hotel,
Ottawa, Ontario, May 29, 1986.

International Conference on Geoscience Information:
Speaker - "Geoscience Information - The Framework
Formulating and Implementing Policies on Resource
Development"; and visit to Bureau of Mineral Resources and
Canadian High Commission, Adelaide and Canberra,
Australia, June 1-7, 1986.

Visit to Geological Survey of Finland, signing of
Memorandum of Understanding, Helsinki, Finland, June 13-
17, 1986.

Meeting of the Ad Hoc Planning Group on Global Change,
Stockholm, Sweden, June 18-19, 1986.

Visit to Institute of the Lithosphere (at the invitation of the
Academy of Sciences), Leningrad, USSR, June 20-July |,
1986.

Tenth International CODATA Conference, Westin Hotel,
Ottawa, Ontario, July 14-17, 1986.

Branch Management Cominittee Meeting, Ottawa, Ontario,
July 24-25, 1986.

Basins of Eastern Canada and Worldwide Analogues
Symposium: Chairman - Technical Programme on
"Appalachian Foredeep and Foreland Basins", Halifax, Nova
Scotia, August 13-15, 1986.

Branch  Managernent Committee, Calgary, Alberta,
September 9-10, 1986.

Conference on The Canadian Mineral Industry: Emerging
Challenges and Opportunities: Speaker -"Canada's Mineral
Resource Potential"; Banif, September 11-14, 1986.

ICSU General Assembly, Berne, Switzerland, September 16-
19, 1986.

Steering Committee Planning Meeting for Conference on
Scientific Ocean Drilling (COSOD-II), July 6-10, 1987,
Strasbourg, France, September 30 - October 2, 1986.

Ocean Drilling Prograrn National Workshop, University of
Montreal, Montreal, Quebec, September 26-27, 1986.

First Meeting of Steering Committee for Second
Conference on Scientific Ocean Drilling (COSOD-II),
Strasbourg, France, September 30 - October 2, 1986.

Earth Sciences Sector Strategic Planning Seminar,
Ottawa, Ontario, October 8-10, 1986.

Qcean Drilling Program Council Meeting, Pacific
Geoscience Centre, Sidney, B.C., October 14-16, 1986.

Quaternary Discussion Group: Speaker - "Geological
Perspectives on the Proposed International Geosphere-
Biosphere Program on Global Change", Ottawa, Ont.,
October 22, 1986.

NSERC Meeting on Lithoprobe, Phase II, Ottawa, Ont.,
October 30, 1986.

Meeting of the IUGS Advisory Board for Research
Development, San Antonio, Texas, November 9, 1986.

GSA Annual Meeting: Speaker - "Lithoprobe Seismic
Reflection Images of Deep Crustal Structure,
Southeastern Canadian Cordillera”, San Antonio, Texas,
November 10-13, 1986.

LITHOPROBE, Phase II, Management Review Sub-
Committee Meeting, Ottawa, Ontario, November 18,
1986.

Saskatchewan  Provincial Open  House, Regina,
Saskatchewan, November 18-19, [986.

Manitoba Provincial Open House, Winnipeg, Manitoba,
November 20-21, 1986.

Independent Industrial Advisory Committee to Earth
Sciences meeting, Ottawa, Ontario, November 28, 1986.

LITHOPROBE Steering Committee meeting, Ottawa,
Ontario, December 1, 1986.

Quebec Provincial Open House, Quebec City, P.Q.,
December 1-2, 1986.

Canadian Geoscience Council Standing Committee on
International Relations meeting, (AM); and Canadian
Geoscience Council Canadian National Committee
meeting, (PM), Ottawa, Ontario, December 5, 1986.

American Geophysical Union Council Meeting; and
inaugural meeting of AGU Committee on Earth-as-a-
System (Chairman: R.A. Price), San Francisco, California,
December 7-12, 1986

Atlantic Geoscience Centre Program Review, Halifax,
Nova Scotia, December 17, 1986.

Signing of Memorandum of Understanding between GSC
and the Canada-Newfoundland Offshore Petroleum Board,
St. John's, Newfoundland, December 18, 1986.

University Corporation for Atmospheric Research (UCAR)
workshop on "Arctic Interactions: Air, Land, Water and
Life", Boulder, Colorado, January 5 and 6, 1987.

Branch Management Committee Meeting, Ottawa,
Ontario, January 14 (PM) - 15, 1987.

Current Activities Forum, Ottawa, Ontario, January 19
(PM) - 22, 1987.



National Geological Surveys Committee Annual Meeting,
Ottawa, Ontario, January 22, 1987.

Deep Observation & Sampling of the Earth's Continental
Crust (DOSECC), Program Review Meeting, University of
California (Riverside), February 23-25, 1937.

Meeting with University of Quebec and EMR officials, re:
Francophone hiring at GSC, Quebec City, February 27, 1987.

Prospectors & Developers Association Annual Meeting:
Speaker - "The New Geological Survey of Canada", Toronto
Ontario, March 9 - 11, 1987.

Geological Association of Canada Annual Meeting, Sidney,
B.C., March 16, 1987.

Visit staff at Pacific Geoscience Centre, and Cordiileran
and Pacific Margin Division, Sidney and Vancouver, B.C.,
March 17, 1987,

Interview Board, Director, Cordilleran & Pacific Margin
Division, Vancouver, B.C., March 18, 1987.

Visit staff at Institute of Sedimentary & Petroleum Geology,
Calgary, Alberta, March 19, 1937.

The Financial Times Conference on "Research and
Development: Science and Society", Westin Hotel, Toronto,
Ontario, March 24, 1987.
? 4 :)1 & =5
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DEPUTY DIRECTOR GENERAL

J.G. Fyles

Attendance at Meetings, Conferences and Courses

OERD Review Committee Meeting, June 24, 1986.

Northern Canada field trip with Director, USGS, and other
USGS personnel, June 25-July 2, 1986.

Branch Management Committee Meeting, Calgary,
September 9-10, 1986.

Canadian Geoscience Council Meeting, Drumheller, Sask.,
September 17, 1986.

Prograin Review meeting, Calgary, Alberta, September 18,
1986.
Prograin Review meeting, AGC, Dartmouth, September 22,
1986.

B.C. Yukon Advisory Committee to GSC meeting,
Vancouver, October 28, 1986.

Program Review meetings with CGD, Vancouver and
Victoria, and Program meeting with B.C. Geological Branch,
October 29-November 2, 1986.

Consultation between USGS and GSC on Arctic Research, in
conjunction with U.S. Arctic Five-Year Research Plan
Consultative Workshop, Anchorage, Alaska, November 18-
19, 1986.

Manitoba Open House, November 20-21, 1986.

MDA Management Committee meetings, Regina and
Winnipeg, Nov. 24-25, 1986.

Prograin Review meeting, AGC, Decernber |5-16, 1986.

B.C. Yukon Chamber of Mines, Cordilleran Round-up,
Vancouver, B.C., January 26-28, 1987.

GSC/KEGS meeting, Toronto, March 9, 1987.

Symposium "Recent crustal movements in the Pacific
Northwest", Sidney, B.C., March 27, 1987.

-

Special Assistant
G.W. Cameron
Membership on Committees

OERD (Task) Review Committee Meetings:
Permafrost and Gas Hydrates, Ottawa, February 7,
1986.
Coal Supply, Ottawa, May [, 1986.
Petroleum Geoscience Research, Calgary, June 24,
1986.
Coal Supply, Ottawa, July 22, 1986.
Oil Sands and Heavy Oil, Ottawa, July 24, 1986.
Permafrost and Gas Hydrates, Ottawa, July 28, 1986.
Petroleum Geoscience Research, Calgary, December
11, 1986.

Program Review Meeting, AGC, Dartmouth, N.S.,
September 21-23, 1986.

Western Canada Coal Geoscience Forum, Calgary,
Alberta, November 17-19, 1986.

Branch Management Cominittee Meetings.

Membership on Committees

GSC Branch Management Committee.

Secretary, Energy Research Advisory Committee, Task
6.1.2, Permafrost and Gas Hydrates Research.

Secretary, Energy Research Advisory Committee, Task
6.1.1., Petroleum Geoscience Research.

GSC CARP Committee.

SPECIAL PROJECTS
T.E. Bolton
Attendance at Meetings, Conferences and Courses

Geological Association of Canada, Annual Meeting,
Ottawa, Ont., May 19, 1986.

Canadian Paleontology and Biostratigraphy Seminar,
Albany, N.Y., September 1986.

Membership on Committees

Chairman, Canadian Society of Petroleum Geologists,
Lexicon Committee, Central Canada and St. Lawrence
Lowlands.

Member, International Association for the Study of Fossil
Chnidaria, International Paleontological Association.

Corresponding Member, IUGS Subcommission on Silurian
Stratigraphy,

Convenor, Association of North American Paleontological
Societies (ANRPS).

Co-~chairman, North American QOrdovician
Chromostratigraphy Working Group, IUGS Subcommission
on Ordovician Stratigraphy.

A.V. Okulitch

Andrew V. Okulitch's primary assignment continues to be
editing and coordination of the Geological Atlas of
Canada Program. To support and manage a program of
this magnitude, he has unplemented a micro~computer
system for database management and computer-aided
drafting. Under his direction, compilation of eight maps
and correlation charts from the Precambrian Shield of
Ontario and N.W.T. west of Hudson Bay has been
completed to editorial review stage. Two of these are
under production by cartographic staff. Seven maps and



charts fromn the Arctic Archipelago are also ready for
editorial review. Sixteen other maps are under comnpilation,
although progress on several has been minimal in the past
year primarily because of final stages of work on the DNAG
publications by Okulitch and other compilers. Cooperative
agreements with three provincial agencies have resulted in
contributions to the atlas in the forin of bedrock geology
maps, mineral occurrence maps and external critical review.
Nearly one-third of the entire Atlas is under production.
Several more maps should be subinitted to cartography in
1987.

Atlas compilation of the Arctic Archipelago has permitted
Okulitch to continue to make contributions to DNAG in the
form of 1:2,000,000 and 1:5,000,000 scale inaps of the region
that are derived from the most modern (often unpublished)
data. These inaps provide the first integration of onland and
offshore bedrock geology in map format. Additional
contributions to DNAG include sections of the Innuitian
Region volume on structure and tectonics which provide
integration of geophysical and geological data that suggests
resolution of long-standing tectonic problems of the region.

He also has undertaken editorial duties in support of the
geoscience community outside the GSC by becoming an
associate editor (structure) for the Canadian Journal of
Earth Sciences, for Geology (Geological Society of
America), and for a series of structure papers in Geoscience
Canada.

Attendance at Meetings, Conferences and Courses
CODATA '86 Conference, Ottawa.

Lithoprobe Workshop (Southern Cordillera), Pacific
Geoscience Centre.

Cordilleran Tectonics Workshop, McGill University,
Montreal.

Russian 301, 305, University of Calgary.

Membership on Committees

Councillor, Structural Geology and Tectonics Division,
Geological Association of Canada.

Associate Editor (structure), Canadian Journal of Earth
Sciences.

Associate Editor (structure and Canadian Cordillera),
Geology,

Series Editor (structure), Geoscience Canada.

GSC representative for joint compilation of regional maps
and a 1:10,000,000 scale circum-polar bedrock geology map,
Program of Scientific and Technical Cooperation between
the USSR and Canada on Problems of Arctic and Northern
Study Developinent.

Talks

"Mesozoic compression and Tertiary extension along the
western margin of the Shuswap Metamorphic Complex,
southeastern B.C." Invited paper presented at the
University of Calgary, November, 1986.

"Preliminary evaluation of Tertiary extensional structures
along the proposed Lithoprobe transect east of Okanagan
Lake, B.C." presented at the Cordilleran Tectonics
Workshop, McGill University, February, 1987.

NEW TECHNOLOGY AND INTERNATIONAL PROGRAMS

A.G. Darnley

This new unit was established effective April 1, 1986 as part
of the Director-General's Office to be responsible for
technology development and transfer, and international
programs including CIDA and IDRC sponsored activities.

Activities were largely focussed on the future of airborne
geophysics, both nationally and within GSC. The air
survey industry, with its associated equipinent
manufacturers, is in a depressed economic state a
workshop took place to bring together members of the air
survey industry; meetings were held to discuss the status
of airborne gravity; further attempts were made to obtain
access to an airship for geoscientific evaluation purposes;
and bids were obtained for engineering work to extend the
range of GSC's Skyvan aircraft. In addition
recommendations were made to ameliorate potential
difficulties concerning aircraft operations.

The office of technology transfer under Mr. L.S. Collett
has maintained a high level of activity although the level
of mineral exploration activity has decreased. Inquiries
for advice and information on the R & D grant system of
the Federal Government, particularly the Industrial
Research Assistance Program (IRAP), the Unsolicited
Proposals (UP) and the Natural Sciences and Engineering
Research Council of Canada (NSERC) programs were
handled.

During 86/87, nine IRAP projects were managed with
involvement in a tenth in a liaison capacity.

Liaison was provided for two NSERC/CRD grants during
the year, one with the University of B.C. and the other
with the University of Calgary.

Advice was given to: the Canada Centre for Inland
Waters on geophysical techniques re pollution in the
St. Clair River; the Canadian Hydrographic Service on
airborne EM for ice thickness and "though the ice"
bathymetry in the Arctic; the Canadian Electrical
Assaciation on electrical resistivity of Canadian soils, the
Alberta Research Council and NSERC.

International Programs

The Thailand Airborne Survey continued to be the largest
on-going commitment. It is an inherently difficult
technical operation, rendered more difficult by the
administrative complexity of the project management
arrangements and the sornetimes conflicting priorities of
the participating national, international and commercial
organizations. Data collection for the three main
components of the airborne survey was completed by the
industry contractor in March 1987. Deliveries of
compiled data are 2years behind schedule, with the
backlog increasing. GSC's role continued to be that of
technical adviser and inspector, and general consultant
for the project in matters concerning recruitment of
specialists and training.

During the year there were preliminary enquiries
regarding possible GSC involvement in a major mineral
development project in Saudi Arabia, and the extension of
CIDA sponsored aeromagnetic surveys in Zimbabwe.

Memoranda of Understanding were signed during the year
between GSC and the Geological Surveys of Finland and
Israel.

Episodes Secretariat

The Episodes Secretariat, headed by Dr. A.R. Berger
(Editor) continued to coipile, publish and distribute
Episodes, the quaterly newsmagazine of the International
Union of Geological Sciences (IUGS), and other IUGS
publications, and to carry out public relations and
promotion work on behalf of the Union.



Displays were mounted at several national and international
conferences. The Episodes Secretariat also continues as the
main distribution point for the New Publication Series of
IUGS.

The Episodes staff consisted of Mrs. Barbara Collis
(Executive Secretary) and Mrs. Jeanne Spencer (Production
Consultant); Mrs. Elizabeth Mcllwaine (Bookkeeper,
Circulation Manager), and Mrs. Jean Jenness (Editorial
Assistant). Scientific reviewers and advisors on publication
policy provided useful assistance. A.R. Berger continued
until Septeinber 30, 1986, in the part-time position of
Executive Director with the Geological Association of
Canada, based in St. John's, Nfld.

Geobriefing Unit
A new internal newsletter for GSC scientific staff was
compiled, edited and circulated in French and English by

A.R. Berger and C. Patenaude in November, 1986, and
February, 1987.

Personnel Notes

Mr. B.E. Manistre retired on October 17, 1986, on the
completion of almost 13 years service with GSC. Most of
this time was spent as CIDA Coordinator in RGG Division,
involving projects in Brazil, Pakistan, Indonesia, Thailand,
Zimbabwe, Kenya, West Africa, Central America and
elsewhere.

Attendance at Meetings, Conferences, and Courses
A.R. Berger
GAC-MAC Annual Meeting, Ottawa, May 1986.
GAC Executive Board Meeting, Banff, September 1986.
GSA Annual Meeting, San Antonio, November 1986.
UGS Executive Meeting, Paris, February 1987,

GSC Branch Management Meeting, Calgary, September 1986.
GSC Branch Management Meeting, Ottawa, January 1987,
A.G. Darnley

Thailand Mineral Resources Development Project. Project
Review Meetings, Bangkok, October 5-11, 1986 and
February 26-March 5, 1987.

IAEA Advisory Group Meeting on "The use of airborne
radiometric data to define the natural radiation
environment". Vienna Austria November 3-7, 1987.

CIM Regional Meeting, Manitoba,
October 31-November 1, 1986.

Exploration '87 Organization Meetings, Toronto, June 4
September 16, 1986, January 7, March 24, 1987,

Branch Management
Septemnber 9-10, 1936.

Membership on Committees

Winnipeg,

Committee, Calgary,

A.R. Berger
Editor, Episodes.

Member, IUGS Advisory Board for Publications.

Executive Director, Geological Association of Canada, to
September 30, 1986.

Member, Board of ICSU Press.
L.S. Collett

Member of Selection Committee for IRAP (NRC)
representing the GSC.

Member, Advisory Committee on Soil Resistivities,
Canadian Electrical Association, Montreal.

A.G. Darnley

Chairman, IAEA Consultants Advisory Group on Airborne
Radioactivity Surveys.

Member, Organizing Committee for Exploration '87.
Chairman, Organizing Committee for Ottawa '87 CIM
Regional Meeting.

Convenor and Chairman, Exploration Geophysics Session,
CIM Regional Meeting, Winnipeg.

Talks and Lectures

A.G. Darnle

CIM Regional Meeting, Winnipeg—-The future for
exploration technology. Introduction to Exploration
Geophysics Session.

LS. Collett

CIM  Regional Meeting, Winnipeg, October 30-
November |, 1986; "AEM Resistivity Mapping".

Ottawa Mineral Exploration Group, Ottawa,
December 17, 1986; "History of the Development of the
Airborne EM Method".

Official Visitors to GSC

Drs. C.D.Masters and K. Robinson, U.S. Geological
Survey (USGS), met with Drs. R.M. Procter and
G.C. Taylor, ISPG, to discuss a CCOP-IUGS sponsored
workshop to be presented in Kuala Lumpur, Malaysia,
April 21-29, 1987.

Messrs. Sun Renyi and Qiu Xianghua, Deputy Director and
Project Office, respectively, of Foreign Affairs Bureau,
Ministry of Geology and Mineral Resources, and
Mrs. Miao Peishi, Academy of Geological Sciences,
P.R.C., met with GSC Mineral Resources Division staff in
Ottawa April 28 and 29, 1986 and with Institute of
Sedimentary and Petroleum Geology staff in Calgary
April 30, to discuss scientific exchange projects under The
Memorandum of Understanding between GSC and the
Ministry.

Mr. Sedat Uz, Deputy Head of Mineral Exploration,
Mineral Research Institute of Turkey visited GSC to
discuss airborne and borehole methodologies in uranium
exploration.

Dr. Carlos Garcia, Exploration Coordinator of the
Colombian Petroleum Institute toured [SPG facilities on
May 6.

Mr. Dunoyer de Segonzac, Science Counsellor, French
Embassy, and Messrs. Laredo and Huther, members of the
French Delegation visited the GSC on May 4, 1986 to
discuss research areas of interest contained in the French
proposal for cooperative Arctic studies.

Mr. Nie Fengjun, Institute of Minerali Deposits, Academy
of Geological Sciences, P.R.C., visited GSC May 22, to
June 5, 1986.

Representatives of the Korean Institute of Energy and
Resources, visited EMR on June 18, 1986.

U.S. Geological Survey Delegation, led by Dr. D. Peck,
USGS Director and including Dr. R. Hamilton, Chief
Geologist; Mr. L. Starr, Chief, National Mapping Division;
and Mr. J. Devine, Assistant Director, Engineering
Geology, met with senior officials of EMR/GSC,
June 24-July 3, to discuss cooperative ventures, and new
opportunities for cooperation, particularly in Arctic
resources and programs. A visit to the High Arctic,
including the Ice Island research station and the Polaris
mine, was made following their visit to ISPG.



A delegation from the Institute of Geology and Mineral
Exploration in Greece, coinpleted a two-week study of coal
systems at ISPG.

A.Y. Smith, Division of Nuclear Fuel Cycle, 1AEA, Vienna,
visited GSC in August to discuss and organize the program
for an IAEA Advisory Group meeting on use of airborne
radiometric data to define the natural background radiation
environment.

Drs. Norbert W. Roland and Horsts Aust of the German
Federal Institute for Geosciences and Natural Resources
(BGR), visited various Canadian federal government
agencies and private companies from late August to mid-
October to examine the Canadian experience in Arctic
mineral and petroleurn exploration and exploitation.

Mrs. Osamnu Goukon of Mitsui and Company, Tokyo, visited
ISPG on September L1 to discuss the coal resources of the
southern Rocky Mountains of Canada.

Miss Edita Macalalad, Senior Research Chemist, Bureau of
Mines and Geosciences, Philippines, visited GSC Mineral
Resources Division analytical laboratories on September 24
to investigate the organization and management procedures.

Four senior scientists froin the Bureau of Geology, Chinese
Ministry of Nuclear Industry, were taken on a tour of some
of Canada's uranium deposit areas by Dr. D.R. Boyle in
September 1986. They also visited federal, provincial and
commercial departments, laboratories and Crown
Corporations carrying out research in uranium exploration
technology.

A group of energy specialists from the Association of South
East Asian nations (ASEAN) countries visited ISPG on
Oct. 3, 1986, as part of an ASEAN-Canada development
cooperation project. Representatives of Brunei, Indonesia,
Malaysia, Philippines, Singapore and Thailand met with staff
of the Petroleum Resource Appraisal Secretariat to discuss
Canada's petroleum resources and how resource evaluation
activities are undertaken.

Soviet scientists, Drs. Basov, Dagys and Dundo began a
two week visit to the GSC on October 23, 1986, for the
preparation of Triassic and Jurassic correlation charts under
the Canada/USSR Arctic Science Exchange Program.

Dr. V.A. Krashennikov, Deputy Director, Geological
Institute, Soviet Academy of Sciences, Moscow, visited ISPG
October 21, 1986, to discuss Canadian activities in high
latitude micropaleontology.

A delegation from the Chinese Ministry of Nuclear Industry
visited on October 20, 1986, to discuss geophysical
equipment prior to purchasing two geophysical airborne
systems.

Three representatives of the Japanese National Oil
Corporation, visited ISPG October 22 and 23, to learn about
GSC's methodology for assessing hydrocarbon resources.

The Japanese Rare Metals Mission visited EMR on
November 17 to discuss with representatives of EMR, EA,
DRIE, NRC and AECL, resources, market trends and, in
particular, processing technologies for a variety of rare
metals. The delegation included representatives of metal
producers as well as governinent agencies.

Mr. P. Navarra, Chief, Evaluation Department, Atomic
Energy Commission, Argentina visited Mineral Resources
Division on November 25, 1986, to discuss GSC's uranium
exploration techniques (borehole logging).

Dr. Kelzo Fujii, Geological Survey of Japan, and
Dr. Kiyo Okada, Coal Mining Research Centre, Japan,
visited ISPG on November 21, 1986, to review available
geological and coal quality data for western Canadian coals
that may be suitable for liquefaction.

Chief Geologist 1.C. Chatupa and Principal Geologist
F. Phiri of the Geological Survey Departinent, Zomba,
Malawi, visited the GSC on November 27, 1986, for
disucssions concerning airborne and borehole geophysics.

On December I, 1986, Mr. Andradjati, from the
Indonesian Embassy in Ottawa, discussed implementation
of the existing MOU with Indonesia.

Four Soviet gas hydrate specialists visited Ottawa,
Calgary and Edmonton, December 5 to 12, 1986 for
discussions with Canadian scientific counterparts in
government, industry and universities and visits to
Canadian research Institutions. A Canadian delegation
including two froin GSC made a return visit on the same
subject in March 1987.

On January 5, 1987, three Chinese geopysicists/computer
scientists visited Mineral Deposits Division, to discuss
airborne geophysical surveys. They were interested in all
operating aspects, including instrumentation, survey
techniques, data handling and map-making.

On February 3, 1987, two scientists, Mrs. Zhang Sai Zhen
and Mr. Ou Ren Shang, from the Geophysical Institute of
the Academy of Sciences, Beijing, visited GSC to discuss
borehole electrical methods, especially as applied to
mineral exploration.

Mr. Zheng Chuncai, Ministry of Geology and Mineral
Resources, Beijing, China, visited Mineral Resources
Division from February 27 to March 3, 1987, to discuss
the GSC approach to mineral deposit studies, as well as
joint projects on stratiform lead-zinc and Archean gold
deposits.

Qverseas Visits by Staff of the GSC

Some 30 foreign conferences at various locations
throughout the world were attended by more than
40 scientists. In addition, 117 personnel were on foreign
travel 166 times.

Overseas Visits in Support of CIDA and IDRC

Bogota, Columbia, G. Buchbinder, Geophysics Division,
February 9-19, 1987, CIDA.

Lilongwe, Malawi, R.L. Christie, ISPG Division,
June 19-29, 1986, CIDA and IDRC.

Bangkok, Thailand, A.G. Darnley, New Techonology &
International Programs, October 3-12, 1986, CIDA.

Thailand, A.G. Darnley, New Technology & International
Programs, January 30-February 14, 1987, CIDA.

Kingston, Jamaica, R.G. Garrett, Mineral Resources
Division, July 21-August 9, 1986, CIDA.

Bangkok, Thailand, W.A. Knappers, Geophysics Division,
July 17-August 7, 1986, CIDA.

Bangkok, Thailand, G.J. Palacky, Mineral Resources
Division, January 5-25, 1987, CIDA.

Rio de Janeiro, Brazilia, J.G. Tanner, Director General's
Office, April 7-19, 1986, IDRC.



MINERAL DEVELOPMENT PROGRAM OFFICE

The Mineral Development Program Office is
responsible for co-ordination of GSC activities
within the federal-provincial mineral development
agreements and within the two federal programs in
Quebec (the Asbestos Initiatives program and le
Plan de Développement Economique, Canada/Gaspésie
et Bas St-Laurent). Co-ordinators work with GSC
comptroller and divisions implementing the
projects on the one hand, and with staff of the
provinces and EMR HMineral Policy Sector on the
other hand.

FEDERAL-PROVINCIAL MINERAL DEVELOPMENT PROGRAMS

Mineral development agreements (MDA), subsidiary
to the umbrella Economic Regional Oevelopment
Agresments (ERDA), have been signed withall
provinces except Alberta. An MDA with Yukon is
subsidiary to the umbrella Economic Development
Agresment (EDA). MDA's are being developed for
Alberta and Northwest Territories.

GSC implemented projects under the MDA's in
Newfoundland, Nova Scotia, New Brunswick, Ontario,
Manitoba and Saskatchewan, plus an aeromagnetic
project in British Columbia and a regional
geochemistry project in Yukon.

Newfoundland MDA - W.H. Poole, Co-ordinator

The third year of the 5-year program was marked by
full activity levels in 14 projects and the year
of highest cash flow of the program. Metallogenic
studies continued in Labrador in the Central
Hineral Belt and western Labrador and on the
Island in the lead-zinc deposits of the western
Carbonate belt, in the ophiolitic rocks throughout
the Island, and in the base metal and gold-bearing
volcanic-sedimentary belt of central Hewfoundland.
Geological mapping continued in the Grenville
inlier of western Newfoundland and 1in the
crystalline rocks of southwestern Newfoundland.
Stream sediment and water samples were collected
in the northern tip of Labrador to complete
regional geochemical coverage of Labrador {and of
the entire province). An airborne gamma ray
spectrometer and VLF-EM survey was contracted to
cover the entire Grenville inlier of western
Newfoundland (outside Gros Morne National Park).
An aeromagnetic gradiometer-VLF-EM survey was
contracted to cover part of western Notre Dame
Bay. Study of tha ice flow history and drift
composition continued in Labrador.

Qutputs consist in part of 14 papers in Current
Research and 10 open files. Seventean posters of
GSC projects were displayed at the Newfoundland
annual review of activities.

Nova Scotia MDA - W.H. Poole, Co-ordinator

Year 3 in the Nova Scotia program showed maximum
activity in 21 projects with the highest cash flow
of the 5 years. Seismic surveys in the Springhill
coalfield and Cumberland Basin continued, mainly
by contract. Coal data continued to be placed in
the Hational Coal Inventory of ISPG. Hetallogenic
studies continued in the Meguma terrane, highland
areas and Carponiferous Basins. They included
structural studies in the Tangier gold district,
lithogzochemical studies of the metalliferous
Goldenville-Halifax transition zone, studies of
sevaral gold deposits, mapping of the
metalliferous Cheticanip area, study of the Lime

Hi1l and Kirkmount zinc deposits, study of vein
deposits associated with the Chedabucto-Cobequid
fault zone, lithogeochemical study of the
Precambrian carbonates, and continued study and
report preparation of Yava lead mine. A catchment
basin study relating stream sediment geocpemlstry
and bedrock chemistry in the Cobequids was
continued as well as a data integration study of
the Guysborough-Antigonish area. Information on
mineral occurrencas was placed in CAHMINDEX File.
Several final reports of geological projects wer2
critically reviewed and returned to the author for
revision, including those on the Lunenberg,.the
Shelburne, and tha Port Mouton areas. Final
reports on the Antigonish area and on northern
Cape Breton Highlands were raceived. Strat1graph1c
and sedimentological study of ihe Stellarton Basin
and a petrological study of eastern Heguma
granites were continued. A study of Hadrynian
rocks in the Cobequids and a sedimentological
investigation of the Goldenville-Halifax
transition zone in Mahone Bay were started.
Aeromagnetic gradiometer-VLF-EW survey of the
Cobequids was contracted and the release of the
results of a contracted survey in the Fusquodoboit
area were delayed. An airborne gamma ray
spectrometer-VLF-EM of the Cape Breton Highlands
was contracted. Follow-up studies of some
spectrometer anomalies continued, and the GSC
Skyvan conducted detailed surveys of selected
small areas. Down-hole geophysical logging was
carried out in the Yava sandstone Pb deposit.

Qutputs consist in part of 11 papers in Current
Research and four open files. Eighteen posters of
GSC projects were displayed at the Nova Scotia
annual review of activities.

New Brunswick MDA - F.D. Anderson, Co-ordinator

Like tha HNewfoundland and Mava Scotia programs,
year 3 of the iew Brunswick saw operations at full
capacity, with tha highest cash flow of the 5§
years. [etallogenic studies continued in the
northarn half of the province with a study of the
mainly vein deposits near lloodstock and a
lithogeochemical study of the red manganiferous
slate-chert and black graphitic chert-slate within
the Miramichi zone. Metallogenic study of the
Chaleur Bay volcanic belt continued as well as a
study of the uranium mineralization at Long Lake,
central iliramichi zone. Two mafic-ultramafic
bodies in northern fltiramichi zone wera mapped and
sampled and petirology of the St. Stephen intrusion
(in southern part of the province) was completad.

Regional geology studies continued in sevaral
widely distributed localities: late Precambrian
granites and volcanics in the Caldonian Mountain
zone, granite-volcanic assenblage in the UWelsford
pluton, and structure and diagenesis of the
Carboniferous Albert Formation, all in the
southern part of the province; and detailed
structural studies in the Bathurst mining camp,
and lithogeochemical studies of selected granites,
both in tha northern Hiramichi zone. Two naw
projects were started: a lithogeochemical study
of the sediments in the ifiramichi zone and a
physical volcanological study of the Lower
Davonian volcanics near Passamaquoddy Bay.

A siream sadiment and water geochemigal survey was
carried out in the Caledonian Hountain zone. An
aeroimagnetic gradiometer-VLF-Eil  survey was



contracted for northern New Brunswick and an
airborne gamma ray spectrometer-VLF-EM survey was
carried out of an area in northern Rew Brunswick
and in southwestern New Brunswick, and follow-up
studies of airborne spectrometer anomalies were
initiated. Mapping ice flow history and till
geochemistry continued in the northwestern half of
the province.

Outputs consist in part of nine papers in Current
Research and one open file. Fifteen posters of GSC
projects were displayed at the New Brunswick
annual review of activities.

Prince Edward Island MDA - W.H. Poole

The PEI MDA was signed in January 1986 to extend
for 3 years (January 1986 to January 1989) and
comprises an onshore aggregate resources program
and public information program. PEI implements the
programs and GSC has no formal part. Total budget
is $300,000, 80% of which is contributed by EMR.
During the first year, PEI worked on a literature
compilation, airphoto interpretation, reconn-
aissance mapping, geophysical testing
(conductivity/resistivity measurements and hammer
seismic) and data storage and retrieval.

During 1986/87, about $70,000 was diverted from
GSC A-base for the program.

Ontario MDA - S.B. Green, Co-ordinator

The 5-year Ontario MDA extends from April 1985 to
March 1990. Of the Geoscience Program, GSC will
spend $6550K or 36% of the total $18,350K. EMR
will contribute $2485K to the province.

1986-87, year 2 of the program, was the first year
of fully active GSC projects. MWithin the Eastern
Ontario district, work was initiated on the
lithogeochemical study of =zinc in siliceous
dolomites, an evaluation of sillimanite deposits,
the Twin Lakes Titanium deposit, a data
integration study, and surficial geology mapping.
In the Ignace area, work on the deposits at
Sturgeon Lake was continued. Mapping and study of
the Nipissing Diabase, Logan Sill and associated
copper-nickel deposits were initiated 1in the
Sudbury-Cobalt area. In the Beardmore-Geraldton
area, mapping of surficial deposits and till
composition studies were initiated, and plans were
developed for an aeromagnetic gradiometer-VLF-EM
survey. In the Kenora-Ft. Frances area, study of
the gold occurrences in the Gagné Lake area was
started, samples were collected for U-Pb zircon
geochronology, mapping of surficial deposits and
till geochemistry were undertaken, and a contract
for an aeromagnetic gradiometer-VLF-EM survey was
requisitioned., In the Timmins-Chapleau area, a
variety of projects were active: mapping of the
surface geology around the Hollinger, McIntyre and
Coniaurum mines was completed, samples of
scheelite 1in gold veins were collected for
determination of age; studies of Quaternary
stratigraphy, age determination of organic layers
and core-drilling were initiated, the Val Gagné
test site was surveyed in detail with a ground
electromagnetic instrument and shallow reflection
seismic in order to develop a method to determine
the thickness of overburden, and about 800km of
contracted helicopter EM-VLF-magnetometer were
surveyed, and lake sediment and water samples were
collected and analyzed over 31000 sq. km.

Outputs consist in part of two papers in Current

Research and one open file. One poster was
displayed at the GSC Current Activities Forum.

Manitoba MDA - A.G. Galley, Co-ordinator

Twenty projects were carried out in HManitoba
during 1986-87, the third year of a five year
mineral development agreement. Projects supervised
by the Lithosphere and Canadian Shield Division
included alteration, metamorphic and
geochronological studies in the Lynn Lake and Flin
Flon-Snow Lake regions, geochronoiogical and
deformation studies in the Thompson region and a
sub-Phanerozoic compilation of the Precambrian
Shield in the region flanking the Flin Flon-Snow
Lake belt. The Mineral Deposits Subdivision of the
Mineral Resources ODivision (iRD) continued gold
and massive sulphide studies in the Flin Flon-Snow
Lake and Bissett regions, PGE and chromite studies
in mafic-ultramafic rocks of the Lynn Lake, Flin

Flon-Snow Lake and southeastern Superior regions,
and a remote-sansing program in the Lynn Lake Gold
Belt. The Exploration Geochemistry Subdivision of
MRD completed regional lake sediment and water
surveys in the northeastern Superior region and
the Terrain Sciences Division carried out till
sampling and surficial mapping in the
Sherridon-Nokomis and Flin Flon regions as well as
compilation of surficial geology in the
northeastern Superior region. Aeromagnetic surveys
under contract to the Geophysics Division were
completed in the Rice Lake, Moose River and
Hargrave lLake regions.

Outputs from this fiscal year include three GSC
publications and one HManitoba Energy and Mines
publication, four GSC open files, eleven external
publications, twenty presentations/displays at the
GSC and Manitoba annual reviews of activities, as
well as thirteen outside field trips and
presentations.

Saskatchewan MDA - A.G. Galley, Co-ordinator

Five projects were carried out during 1986-87, the
third year of a five year mineral development
agreement. A correlation of stratigraphy in the
Kisseynew Metamorphic Terrane was continued by the
Lithosphere and Canadian Shield Division. The
iineral Deposits Subdivision of the Mineral
Resources Division (MRD) continued gold studies in
the LaRonge and Flin Flon regions, while the PGE
potential of mafic-ultramafic intrusions was
studied in the LaRonge, Rottenstone and Petar Lake
structural domains. The Exploration Geochemistry
Subdivision of #RD completed regional lake
sediment and water surveys in the north Mudjatik
structural domain.

Outputs for the fiscal year include two GSC open
files, and six Saskatchewan Geological Survey
short papers, plus presentations/displays at the
Gold '86 symposium and GSC and Saskatchewan annual
review of activities, as well as several outside
presentations on PGE potential within tha
province.

British Columbia MDA

Within the 5-year, 1985-90, British Columbia DA,
GSC is responsible for an asromagnetic survey
project and a geoscience data system. A survey on
Vancouver Island carried out by contract
completed coverage of the Island. The adjacent

islands were covered using A-base funds. #aps
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will be published in 1987. 0&M expenditure was
$250K, the full amount allotted.

Yukon MDA

Within the d4-year Yukon MDA (1985-89), regional
gaochemical maps of stream sediments and waters of
samples collected in 1985 and earlier were
released on open file. Samples were collacted
under contract in western Yukon in 1988 and the
results will be released in July 1987. 0&M
expenditures  totalled $555K, with a  $5K
anticipated overexpenditure.

Other MDA's

Mineral development agreements are being developed
for Northwest Territories and for Alberta.

FEDERAL PROGRAMS, QUEBEC

Asbestos Initiatives, Geoscience Program-
F.D. Anderson, Co-ordinator

1986-87 was the third and final year of the
Geoscience Program under the Asbestos Initiatives.
Five projects wera active. Study of the
stratigraphy of the Quaternary strata and
distribution of the gold placers was continued
with overburden drilling, sampling of till
exposures and analyses. Maps showing analyses of
heavy mineral concentrates collected in 1985 were
released on open file. A multiparameter
helicoptar-borne geophysical survey (active EM,VLF
and vertical gradiometer) was contracted to cover
the Mont Stokes area, chosan in consultation with
staff of Ministére de 1'Energie et des Ressources
du Qudbec. A portable magnetic gradiometer was

used to test its applicability in detecting
magnetite concentrations (and gold) in buried
river valleys. The Sterrett #Mine, a former

chromite producer, was mapped and studied.

Outputs consisted in part of six papers in Current
Research and two open files. Four posters were
displayed at the GSC Current Activities Forum.

Plan de Développement Economique, Canada/Gaspésie
et Bas Saint-Laurent, Volet Mines - Y.I. Haurice,

co-aordinateur

La somme de $504,000 a é&té répartie sur dix
projets au cours dz 1‘exercice financier 1986-87.
Environ 80% du montant global a &té& dapensd pour
des travaux exécutés 3 contrat.

Les projets métallogéniques de la mine lladeleine,
du gisemant Candago et de la zone-E 3 iline Gaspé
se sont poursuivis sur le terrain pour une
derniére saison et les rapports finals sont
atiendus au cours de la prochaine année. L'étude
des formations siluriennes dans la région de
Témiscouata en é&tait &galement & sa derniére
année, Cetta étude a riussi & identifier
clairement les sources des sédiments qui
constituent les principales formations de 1la
région.

Dans le domaine de la géochimie et de la gdologie
des dépdts meubles, un contrat a &té accordd a
1'Institut de recherche en axploration minérale
pour vérifier 1'hypothése que 1'or alluvionnaire
qu'on retrouve dans la région de Matapédia aurait
une origine glaciaire. On a complétéd
1'échantillonnage et les analyses chimigues reliés
au projet de lithogéochimie régionale et
1'interprétation des donnéss est en bonne voie.
Les travaux de vérification sur le terrain, reliés

@ la préparation d'une carte de compilation de la
géologie du Quaternaire de toute la'_pénlnsule
gaspésienne sont achevés a 85% et 1 dtude des
dispersions glaciaires du centre de la péninsule
est en phass de rédaction.

Du coté production, onze rapports ont ét? préparés
pour publication dans des revues sc1ent1f1que§ et
trois ont &té placds en circulation comme.doss1e(s
publics de la Commission géologigue. ¥ingt-huit
cartes aéromagnétiques ont éié publiées et quatre

conférences ont 6t3 présentées sur des sujets
varieés.
Une somme additionnelle de $1 million a é&té

accordée au programme suite & une demande au
Ministadre de 1'Expansion Industrizlle Régionale.
Ces fonds ont &ié attribués pour de nouvelles
initiatives congues par la CGC en collaboration
avec 1'industrie miniére et le ilinistdre de
1'Energie et des Ressources du Québec et seront
dépansés en 1987-88 et en 1988-89. Le Ministre
Marcel Hasse en a fait 1'annonce officielle le 17
décembre a Murdochville.

CO-OPERATIVE PROGRAMS, NOVA
NEWFOUNDCARD - W.H. POOCE

Hova Scotia The Canada-tlova Scotia Co-operative
fineral Program 1981-1984 ended March 31, 1984.
Some publications werz released during 1985-1985.
Other unfinished orojects and publications were
carried forward under the Canada-Nova Scotia
Mineral Development Agreemeni. The Co-operative
Program has terminated.

SCOTIA AND

flawfound!and The Federal flineral Program in
NewfoundTand  (Canada-Newfoundland co-operative

mineral program 1982-1984) endad ilarch 31, 1984.
Some publications were released during 1985-1986.
Other unfinished projects and publications weres
carried forward under the Canada-Newfoundland
Mineral Development Agreement. The Federal Minaral
Program has terminated.

OTHER PROJECTS

Deep Seismic Reflection Profile, Quebec and HMaine
WU.H. Poole, Co-ordinator

Data manipulation, compilation and interpretation
along with report preparation continued among tha
Canadian and American participants during tha
year. In February, A.G. Green, C.P. Spencer, il.C.
Thomas and W.H. Poole met with P. St-Julien in
Quabec City to discuss interpretation and report
preparation schedulas for the Canadian part of the
co-operative project.

Personnel Notes

At year-end, the Office consisted of l.H Poole, in
charge of the Office and of the Hewfoundland and
Hlova Scotia mineral developmant agreesments; Y.T.
faurice for Plan de Développemeni Economiqua,
Canada/Gaspésie et Bas-St-Laurent, Volet ilinass;
A.G. Galley for the ilanitoba and Saskatchewan
mineral development agreements; F.D. Anderson
{part-time) for  the  Asbestos Initiatives
geoscience program and for the New Brunswick
mineral development  agreement; part time
administrative officer, J.G. Arnold; and a full
time clerk, S.J. Gallant. Or. Hauricz and iir.
Galley also carried out scientific studies.




Attendance at Meetings, Conferences and Courses

F.D. Anderson

ilanagement Committee meetings, Canada-New
Brunswick Hineral Developmant Agreement,
Fredericton, November 17, 1986; Ottawa, March 31,
1987.

New Brunswick annual review of
Fradericton, Hovember 17, 18, 1986.

Séminaire d'information sur les
Ministére du 1'Energie et des
Québec, Québec, 2,3 décembre, 1986.

activities,

activités du
Ressources du

GSC Current Activities Forum, Ottawa, January
19-21, 1987

Heeting of Advisory Committee of New Brunswick
Prospectors and Davalopers Association,

Fredericton, December 12, 1986.
S.J. Gallant

“Financial Management Level 1", 3 day course,
August 26-28, 1986.
“Computer Usage" - Knowledge of IBM PC,

specifically the Lotus 123 Business Package, 2 day
course, August 14 & 15, 1985.

Basic French language training, September 1986 to
June 1987, 6 hours per week.

A.G. Galley

Gold '86, International Symposium on the Geology
of Gold Deposits, Toronto, September 28-October 1,
19835.

ianagement Committee meetings, Canada-Manitoba
Hineral Development Agresment, Winnipeg, November
25, 1985; Ottawa, March 3, 1987.

Management Comnittee meetings, Canada-Saskatchewan
tlinera)l Development Agreement, Regina, [lovember
24, 1986; Ottawa, Harch 12, 1987.

Wanitoba ileeting with Industry, Winnipeg, Hovember
20, 21, 198s.

Saskatchewan annual review of activities, Regina,
November 19, 1986.

Hanitoba Hineral Liason Committee meeting,
Winnipeg, November 20, 1986.
GSC Current Activities Forum, Ottawa, January

19-21, 1987.

Meeting on evaluation of HManitoba DA, Winnipeg,
January 25, 1987.

Meeting with industrial liaison committee,
Saskatchewan MDA, Saskatoon, February 13, 1987.

Y.T. Maurice

Comité Exécutgf du Plan de daveloppement de 1'Est
du Québec, 14~ réunion, Montreal, avril 1985.

Canadian Institute of iining and ietallurgy,
Annual General Meating, Montreal, ilay 1986.

Geological Association of Canada/itineralogical
Association of Canada Annual fieeting, Ottawa, May
1986.

Séminaire d'information sur les activités d= 1la
direction générale de 1'exploration g3ologique et
minérale du ifinistére d2 1‘Energie et des
Ressources, Québac, décembre 1986.

Current Activities Forum, Geological
Canada, Ottawa, January 1987.

tlineral Exploration Research Institute Seminar:

Survay of

gold dispersion in surficial media, Montreal,
Harch 1987.

Prospectors and Developers Association, Annual
Convention, Toronto, March 1987.

Annual ieeting of Hembers of the Hineral

Exploration Research Institute, November 19886.

tleeting of the Board of Dirsctors of the Hineral
Exploration Research Institute, Montreal, November
1986.

W.H Poole

ileetings on developiment of MNorthwest Territories
i1DA, Yellowknifa, September 4 and October §, 1983.
HManagement Committee meetings, Canada-flewfoundland
Hlineral  Development  Agreemant, St. John's,
Movember 5, 1986; Ottawa March 6, 1987.

Management Comnittee meetings, Canada-Haw
Brunswick Mineral Development Agreement,
Fredericton, Hovember 17, 1986; Ottawa, lMarch 31,
1987.

Management Committee wmeetings, Canada-Nova Scotia
Hineral Development Agreement, Halifax, MNovember
19, 1986; Ottawa, ilarch 19, 1987.

Management Comnittee ieeting, Canada-Manitoba
Mineral Development Agreement, Ottawa, March 3,
1987.

Management Committee meeting, Canada-Saskatchewan
ilineral Development Agreement, Ottawa, iarch 12,
1987.

Hanagement
Columbia iineral
March 7, 1987.

Management Committee ineeting, Canada-Ontario
Hlineral Development Agreemeni, Ottawa, March 25,
1987.

Annual Review of Activities, Ilewfoundland, St.
John's, Noveitber G, 1985; New Brunswick,
Fredericton, llovember 17, 1986; and Nova Scotia,
Halifax, November 19, 20, 1985.

Hleeting of Technical Liaison Commities of
Mewfoundland and Labrador Explorationists, St.
John's, MNovember 25, 1985.

Meeting of Advisory Committee of Hew Brunswick
Praspectors and Developers Association,
Fredericton, December 12, 1985.

Committee meeting, Canada-British
Development Agreement, Ottawa,

ileeting of Advisory Committee of [ova Scotia
Chamber of {{inezral Resources, Halifax, January 29,
1987,

GSC Current Activities
19-21, 1987.

Forum, Ottawa, January

Special Talks and Lectures

F.D. Anderson

“Federal Geoscience Program, project activities
1986-87". Presented at ilew Brunswick annual review
of activities, Fradericton,November 17, 1985.



A.G. Galley

"Activities of the Geological Survey of Canada in Manitoba
during the 1986/87 field season”. Presented at "Manitoba
"Meeting with Industry”, Winnipeg, November 20, 1986.

Membership on Committees

F.D. Anderson

Member, Geoscience Subcommittee, Canada-New Brunswick
Mineral Development Agreement.

A.G. Galley

Co-chairman, Geoscience Subcommittees, Canada-Manitoba
Mineral Development Agreement and Canada-Saskatchewan
Mineral Development Agreement.

Federal representative, Manitoba Mineral Exploration
Liaison Committee.

Y.T. Maurice

Geology of Canada Series, French Edition; member of
Advisory Committee,

Membre du Comité Exécutif du Plan de Développement
Economique, Canada/Gaspésie et Bas St-Laurent.

Member, Board of Directors, Mineral Exploration Research
Institute.

W.H. Poole

Member, Management Committee, Canada-Newfoundland
Mineral Development Agreement.

Member, Geoscience Subcommittees, Canada-Newfoundland
Mineral Development Agreement and Canada-Nova Scotia
Mineral Development Agreement.

CHIEF GEOPHYSICIST'S OFFICE

J.G. Tanner ~ Chief Geophysicist
R.R. Riddihough - Scientific Executive Officer

Principal Activities

The principal task of the office during the year was to set
up organizational mechanisms whereby national geophysical
programs and priorities could be coordinated across the
Branch. The principal achievement was the establishment
of the Branch Geophysical Committee, chaired by the Chief
Geophysicist and composed of the Division Directors
responsible for geophysical programs. The committee met a
number of times and examined the national programs of the
Branch, in particular, aeromagnetic and gravity surveys, and
deep crustal geophysics. A series of working groups
reporting to the Committee on instrumentation, data bases
and observatory operations was also established. A draft 3-
year plan for major geophysical programs was produced and
will be examined and revised on an annual basis.

Other activities of the office during the year were the
establishment of an External Advisory Committee for
Geophysics, initiation of a Geophysical Atlas and planning
toward a volume entitled Geophysical Framework of
Canada. The office was also very active in support of Dr.
Tanner's presidency of the Geophysics Commission of the
Pan-American Institute of Geography and History (PAIGH)
and production of the Gravity Anomaly Map of North
America.
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PROGRAM OFFICE

The GSC Program Office headed by Dr. Benson coptinued
its traditional function of monitoring gmd reviewing ghe
Project Management System; preparing the Activity
Approval Document and mid-year and year-end progress
repocts for the ADM; assembling the catalogue of
scientific and technical projects, the field program
catalogue, and the biennial map of "status of mapping";
and providing input to MOSST, STATSCAN, etc. The
project system and other programn documents were
adjusted to reflect the structure and needs of the new
GSC.

Dr. Camfield, (program officer in the forme_zr Earth
Physics Branch) was designated Planning Officer and
assigned responsibility for ensuring that.the planning and
program requirements of EPB are met in the new GSC.
He carried responsibility for several ongoing EPB
functions (e.g. EPB Capital Plan, Yellowknife Array
Treasury Board submission); he also prepared the long
term plans, the new subactivity objectives and other
planning documents for the new GSC.

Attendance at Meetings, Conferences and Courses
D.G. Benson

GSC Current Activities Forum, Ottawa, January 22-23,
1987.

IGCP-CNC Twelfth Annual Meeting, Toronto, March 9,
1987.

M.A. Petre

GSC Current Activities Forum, Ottawa, January 22-23,
1987.

P.A. Camfield

GAC-MAC-CGU Annual Meeting, Ottawa, May 19-21,
1986.

Membership on Committees

D.G. Benson
Member, [.C.C.C.S.

Secretary-Treasurer, Canadian National Committee,
IGCP.

P.A. Camfield
Secretary-Treasurer, Canadian Geophysical Union

Scientific Secretary, NSERC Grant Selection Committee
for Earth Sciences.

FRONTIER GEOSCIENCE PROGRAM

D.D. Picklyk

D.D. Picklyk's primary assignment continues to be the
program officer responsible for the administration of the
Frontier Geoscience Program. This responsibility includes
acting as secretary to the departmental Frontier
Geoscience Senior Management Committee as well as for
the Technical Advisory Committee which is comprised of
representatives from other government departments,
provincial agencies, universities and private industry.

With one exception, all prograin projects are performed
by survey officers attached to the various regional
offices. Operational activities and scientific results are
reported by the regional divisions and are identified as
part of the Frontier Geoscience Program.




Attendance at Meetings, Conferences and Courses

Branch Managemnent Committee Meeting, Ottawa, May 15
and 16, 1986.

Frontier Geoscience Technical Advisory Committee
Meeting, Ottawa, May 22, 1986.

Branch Management Committee Meeting, Calgary,
September 9 and 10, 1986.

Frontier Geoscience Management Committee Meeting,
Ottawa, December 19, 1986.

Branch Management Committee Meeting, Ottawa, January
14 and 15, 1987.

Membership on Committees

Frontier Geoscience Management Committee (Secretary).

Frontier Geoscience Technical Advisory Committee
(Secretary).

ADMINISTRATIVE SERVICES

Y. Claude

Administrative Services in the Geological Survey is
comprised of four units, namely the Procurement,
Chemicals and Stationery Stores; Building Maintenance,
Inventory and Vehicle Services; Branch Records and
Messenger Services; and the Word Processing Centre. The
responsibility of these sections is to provide administrative
support to the Ottawa based Divisions as well as functional
guidance and advice to the Regional Offices.

Administrative Services also provides administrative
guidance and advice to the Geological Survey on ail
adininistrative matters by assessing the implications of new
and changing Treasury Board policies and guidelines and
departmental directives upon the administrative support
staff and the operational Divisions and implementing them
as they relate to the GSC. The Units also coordinate and
administer the accommodation plans; the Energy
Conservation Program; Security/Safety and Emergency
Disaster programs; Field logistic requirements; and controls
the Branch Parking allocation.

Attendance at Meetings, Conferences and Courses

Joint Occupational Safety and Health Committees
Departmental Parking Committee

Departmental Suggestion Award Committee
Departmental Cafeteria Committee

GSC Branch Management Committee

GSC Administrative Officers' Committee

GSC Emergency Organization

Departmental Field Equipment Committee
Facilities Planning and Management Committee

Personnel Notes

Staff changes include: Arrivals — David Hayes to the
Records and Messenger Services Unit; Dennis Loshuk to the
Procurement, Chemical and Stationery Stores Unit; and
Francine Mellor to the Word Processing Centre. Departures
= Jim Clarke from the Records and Messenger Services
Unit; Daniel Chenier from the Procuremnent, Chemicals and
Stationery Stores Unit; and Claudia Clarke from the Word
Processing Unit.
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ATLANTIC GEOSCIENCE CENTRE
M. J. KEEN

The Division's objectives are briefly to ensure
that geological information and expertise are avail-
able for the offshore regions of Atlantic and Arctic
Canada, the sedimentary basins of the Appalachian
region, and for the ocean basins in general when
necessary. The knowledge and information is directed
to national needs of the following sorts: identifi~
cation of the base of resources available; the for-
mulation of mineral and energy policy; making explor-
ation for Canadian resources easier; and enhancement
of the nation's intellectual base in the earth
sciences.

We meet these objectives by: undertsking geolo-
gical, geophysical and geochemical research, includ-
ing surveys, regional interpretation and synthesis;
establishment of eppropriate national and inter-
national standards for geological chronology, correl-
ation, reference materials and surveys; identifica-
tion of the characteristics and probsble locations of
occurrences of coal, o0il and gas resources and
estimates of their abundance; identification of the
characteristics of the terrain offshore for its safe
and proper use; development of methods and technolo-
gies to improve the effectiveness of marine geo-
science surveys, discovery of resources and the
determination of terrain properties; the dissemina-
tion of information.

The Division is organized into five Subdivi-
sions: Administration, Eastern Petroleum Geology,
Environmental Marine Geology, Regional Reconnaissance
and Program Support. The staff consists of one EX,
four Senior Managers, 50 Research Scientists, Physi-
cal Scientists, Engineers and Computer Scientists, 37
Scientific and Technicel Support staff, 14 Adminis-
trative, Secretarisl and Clerical support staff.

Administration Subdivision

C. E. Racine

The objectives of the Administration Subdivision
are to provide efficient and effective Financial,
personnel and general administrative guidance and
support to the Atlantic GCeoscience Centre. The
Subdivision consists of the Oirector's Office,
Personnel Office and Finance Office with each section
supplying the general administrative support neces-
sary to ensure a smooth operation.

Personnel Notes
The Subdivision consists of a permanent staff of
a Director, Assistent Director and & Secretary; an
Administrative Officer, three Ffinancial Clerks, a
Personnel Clerk and a Secretary.
Attendance at Meetings, Conferencea, Courses
M.J. Keen
Geoscience

EMR  Coordinating Committee on Marine

Research, Ottawa, July 23, 1986

Basins Symposium, Halifax, August 13-15, 1986
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GSC Branch Management Committee meeting, Calgary,
September 8-9, 1986
Ocean Drilling Progrem meeting, Calgary, September

11-12, 1986
AGC Progrem Review, Dartmouth, September 22-24, 1986

Ocean Drilling Program Workshop, Montreal, September
25-26, 1987

Ocean Drilling Program Executive Committee meeting,
Victoria, October 14-17, 1986

EMR Coordinating Committee on Marine Geoscience

Research, Ottawa, November 4, 1986

GSC Current Activities Forum, Ottawa, January 20-21,
1987

Ocean Drilling Program Budget Committee meeting, Sen
francisco, February 25, 1987

EMR Coordinating Committee on Harine Geoscience

Research, Ottawa, March 24, 1987
D.I. Ross
Boundary Disputes meeting, Ottawa, April 22, 1986

GSC Branch Management Committee meeting, Ottawa, May
15, 1986

3rd Annual Marine Geotechnical Conference, St.

John's, June 13, 1986

Panel on Energy Research & Development meeting,
Calgary, June 24, 1986

Basins Symposium, Halifax, August 13-15, 1986

AGC Program Review, Dartmouth, September 22-24, 1986
Membership on Committees

M.J. Keen

OFO/EMR Guiding Committee on Offshore Surveys

BIO Directors Committee

Dalhousie University, Adjunct Professor

Committee on

Atlantic Regional Interdepartmental

Environmental Issues
DFO Atlantic Management Committee (observer)

Canadian Geoscience Council: Chairmsn, Marine

Geosciences Committee
Ocean DOrilling Program: Canadian Executive Commit-
tee

Ocean Drilling Program: Canadian Representative on

Budget Committee

Oceen Drilling Program: Alternate Canadian Member,
International Executive Committee




EMR Coordinating Committee on Marine Geoscience
Research

Advisory Board, Newfoundland Institute of Cold Ocean
Sciences (NICOS)

Physics Committee, Atlantic Provinces Inter-Univer-
gity Council on the Sciences

D.I. Ross

Canadian National Committee for the Engineering
Committee of Oceanic Resources (ECOR)

Marine Technical Society, Canadian Maritime Section
CSA Task Force on Foundations
Environmental Marine Gealogy Subdivision

D.J.W. Piper

The subdivision is responsible for the surficial
marine geology of eastern and northern Canada. Field
surveys provide a knowledge base of the distribution
and characteristics of surficial sediments and shal-
low bedrock offshore and in the coastal zone, and an
understanding of the processes responsible for the
deposition and reworking of coastal and marine
sediments. Results from this work are published both
as maps and papers. The work allows the subdivision
to provide advice for the rational management of
marine areas and the identification and development
of natural resources.

The core program of the subdivision is funded by
the Gealogical Survey of Canada out of the regular
A-bese budget. In eddition, the subdivision receives
funds under several special programs such as the
Conventional Energy R&D Task of the Office of Energy
Research and Development (OERD), the Ffrontier Geo-
science Program (FGP), and the Northern 0il and Gas
Action Plan (NOGAP), in order to carry out or accele-
rate specific research progrems.

Projects within the subdivision are organized
into geogrephic and discipline groups: this organi-
zation is utilized in the following descriptions of
individual projects.

Core Program (funded ocut of A-base)

1. Coastal Projects (Taylor, Forbes)

Aerial video and ground surveys were carried out
along the coast of Lougheed and Mackenzie King
Islands and adjacent aress in the Arctic Archipelago.
Raised delte terraces on Melville Island were sur-
veyed and datable material was collected in order to
assess fluvial sediment delivery to the coast and
sea-level change over the past 8000-9000 years. A
resurvey of selected beaches, first examined 15 years
ago in the eastern Arctic, indicated that little net
morphological change has occurred and that only two
beaches exhibited new beach ridge development compar-
able to the adjacent raised beach features.

Coastal air video for part of the west coast of
Newfoundland was released on Open File; and & cooper-
ative project with the New Brunswick Department of
Natural resources resulted in aerial video coverage

for the coastline of that province. Surveys of beach
and cliff sites on the Nova Scotia and Newfoundland
coasts provided further information on rates of coas-
tal change (up to 3 m/yr.) end a better understanding
of sediment supply, sea level, and other factors
affecting beach stability end the evolution of
gravel-dominated coastal deposits. Studies of sedi-
ment distribution and dynemics included the discovery
on the inner shelf of anomalous and as yet unex-
plained seafloor depressions in mud end further work
on the mobility and the nature of large scale wave-
formed gravel ripples.

2. Coastal Inlets and Deltas (Syvitski, Schafer)

Meetings were held to coordinate the SEDFLUX
project, the objective of being the determination of
sediment trensport from the lendmass of Cenada to the
continental shelf. Field work in support of this
project was carried out in the St. Lawrence Estusry
and Gulf region; a series of surficial geology maps
have been completed for the Baie des Chaleurs;
sediment flocs were measured in situ with a floc
camera, and an image analysis system has been devel-
oped to analyze the data. In addition, the study of
basin sedimentation and slumping in Seguenay F jord
was continued. Distinctive differences between 19th
and 20th Century spring discharge characteristics of
the Saguenay River are reflected in the textural and
magnetic susceptibility valuea of bottom sediments.

"Fjord Sedimentation", a new book by J.P.M.
Syvitski and co-suthors, and numerous other publica-
tions have resulted from a continued swift analysis
of various fjord settings, in particular on Baffin
Island. Some results of the work include: delta-
front failure on baoth sands and muds has led to
turbidite sedimentation in Iterbilung Fjord; whales
and seals rework bottom sediment, and arenaceous
foraminifera species showed a distinctive inverse
correlation with bottom-water temperatures. On land,
glacial sedimentation rates were measured from raised
delta sequences on northern Baffin Island.

3. Geochemistry (Buckley, Cranston)

The geoscience characteristics of several poten-
tial high-level nuclear waste disposal sites in the
deep ocean have been assessed using site qualifica-
tion criteria developed by the Nuclear Energy Agency
(NEA) Seabed Working Group. Detailed geochemical
snalysis has been completed of long cores from two
such sites - the Madeira and Southern Nares abyssal
plains. These show that early diagenetic reactions
involving the oxidation of organic matter and the
reduction of labile metals are the main control on
the diffusion and precipation of metals.

4. Regional Geology: Southeastern Canada (Feder)

Work was begun to update mapping capability in
the nearshore zone of the Atlantic continental shelf.
Existing data were compiled and the AGC data base for
the inner shelf around the Atlantic Provinces was
cleaned up.

Regional mapping of the Grand Benks continued
with a two-week cruise on CSS5 HUDSON; large areas of
gas escape craters (pockmarks) were mapped, and
evidence was found thet the entire area of the Grand
Banks was glaciated during the Wisconsinan. Compila-
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tion of the surficial geology of the areas south of
Newfoundland was partly completed under contract, and
a detailed map of the geology of the Hibernia region
of Grand Bank was released on QOpen File.

5. Regional Geology: Esstern Arctic & Subarctic

(MacLean, Josenhans, Vilks, Mudie)

Work began this year on a new assessment of the
Quaternary geology of Hudson Bay - a key area in the
understanding of the Laurentide ice sheet. This work
was carried out in conjunction with an investigation
of bedrock geology under the frontier Geoscience
Program. Twenty-five hundred kilometres of high
resolution seismic profiles were obtained from CSS
HUDSON and 40,000 km of old 3.5 kHz profiles were
discovered and partly compiled and interpreted as
part of the preparation for this field program.

Compilation of the 1:1 million map series of the
Labrador Shelf was completed. Samples and seismic
desta from fjords on the northern Labrador Shelf were
analyzed to correlate marine and terrestrial strati-
graphies in the srea. Submersible data, collected
from the test trench across the Strait of Belle Isle
(for the Newfoundland hydro-power cable) and a recent
grounding site of an iceberg on the Labrador Shelf
(part of DIGS program - see Energy R&D Program),
provided valuable groundtruth of sediment dynamics
and ice scouring processes in these areas.

Coring and mapping of thick sequences of glacio-
marine and postglacial sediments in Lake Melville
suggest a minimum age of BKyBP (based on radiocarbon
data) and an extrapolated date of 10KyBP (baesed on a
sedimentation rate of 1m/1,000 yrs) for the beginning
of proglacial lake sedimentation.

The geology and geotechnical properties of
inter-island seabed sediments in the Arctic were
examined using the CSS HUDSON and helicopter-trans-
ported boats. The results are elaborated under the
NOGAP progrem.

6. Regional Geology: Western Arctic (Blasco, Hill)

Although 1limited amounts of A-base funds and
funding for investigating bilateral boundary disputes
were used, the work in the Beaufort Sea was largely
supported by outside funding. The research is there-
fore reported under the OERD and NOGAP Programs.

Frontier Geoscience Program

fFour activities within the subdivision are
funded by the Frontier Geoscience Program. They
include: (1) east coast offshare mapping, lithelogi-
cal and biostratigraphic investigations; (2) initia-
tion of a physical sediment properties and geotech-
nics project; (3) sea floor mapping and sampling of
the Arctic Basin from an Ice Island platform; and (4)
participation in the Ocean Drilling Program (ODP) in
which the subdivision has played & significant role.’

A new, automated x-ray diffraction system was
acquired during the year using FGP funds. This
replaces the obsolete diffractometer that the subdi-
vision has worked with over the last 25 years. The
equipment will be used in support of the Division's
A-base and FGP programs, including diagenesis and
basin studies by Eastern Petroleum Geology subdivi-
gion and investigations by EMG physical properties

and early diagenesis.

1. Acceleration of Offshore Mapping Projects |

(Josenhans, Fader) )
The Frontier Geoscience Program has provided

funds to carry out field work on the Grand Banks, to
accelerate studies of biostratigraphy in the east
coast offshore, and to eccelerate compilation and
release of regional data on the Labrador Shelf.
These sare described above under the core program.
The FGP funds have also been used to initiate a
series of 1:250,000 computer-based Open File surfi-
cial geological maps of the east coast offshore. A
prototype series of five map areas, covering a range
of geological settings and data density, have been
prepared under contract on a digitsl datebase.

2. Physical Properties and Geotechnics Project
(Moran)

The physical properties and geotechnics research
program, sponsored by FGP, has four major components:
(1) basic research; (2) mepping; (3) geological
processes research; and (4) technological develop-
ments. The ongoing besic research is focussed on the
consolidation or stress history of sediments with
respect to the geological history; the strength and
stress-strain behaviour of sediments under geological
and man-made loading conditions; and on the correla-
tion of sediment physical and acoustic properties.
Mapping of the geotechnical properties of the conti-
nental shelves is ongoing by "zoning" regions of
similar physical properties. Geological process
topics which are currently being investigated include
the analysis of slope instability on the Scotian
slope, the determination of sediment settlement
history as an input to sgea-level history, end an
evaluation of the changes in sediment properties due
to iceberg scouring.

3. Ice Island - Arctic Basin Project (Mudie)

The Ice Island was occupied during a two-month
summer field season. The coring facilities were
upgraded. The Ice Island moved only a shart distance
on the Axel Heiberg Shelf. Seismic profiles, cores,
grabs and bottom photographs show a thin Pleistocene
cover over Tertiary bedrock. Unique siliceous sponge
reef communities occur in 95-140 m water depth on the
shelf; they resemble Precambrian reefs on Ellesmere
Island previously regarded as subtropical. Isotopic
studies show fully merine conditions have existed on
the Axel Heiberg Shelf only over the last eight
thousand years.

4. Ocean Drilling Program

Paerticipation by K. Moran in ODP Leg 110 to the
Lesser Antilles forearc, where an active margin was
drilled and sampled, allowed further basic research
on sediment stress-strain behaviour. This geologic
setting provided a known strain rate for the sgedi-
ments within the accretionary prism for more control-
led laboratory testing. For similar research goals,
P. Hill and J. Marsters (a recent M.Eng. graduate
from Technical University of Nova Scotia) participa-
ted in ODP Leg 112 to the Peru-Chile Trench. In
addition to tectonic interests, the sediments sampled
in Leg 112 indicated early disgenesis at very shallow
depths below the seabed which will provide better
understanding of this mechanism.
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Energy R & D Programs

The energy R&D Program involves work in both the
Beaufort See and East Coest Offshore under the
0ffshore Geotechnics Program, and work on the
continental slope end development of the Long Coring
Facility under the Long Term Studies in Merine
Geology Program.

1. Beaufort Sea Geotechnics Program (Blasco)

The assessment of surficial geology and seabed
stability problems on the Beaufort Shelf continued.
Field work included the acquisition of deep borehole
and shallow seismic data on the eastern shelf and
entrance into Amundsen Gulf. Seabed rescouring rates
by ice keels in water depths of l4m to 35m are high
with 90% of the seafloor rescoured in less than 110
years. The thickness of post late Miocene sediments
exceeds 3000m north of the Mackenzie Delta, but thins
to less than 200m to the west on the Yukon Shelf.
Seabed sediments on the Yukon Shelf are greater than
53ka, in contrast to the main shelf where the upper
100m is less then 25ka. The Mackenzie Trough has
been excavated to greater than 500m below sea level
by the repeated action of glacial ice tongues during
the Pleistocene. Seismic-borehole correlations
confirm the validity of the in-situ continuous cone
penetration test (CPT) as a high resolution strati~
graphic tool. A strong correlation exists between
the physical property characteristics and the
gediment facies units mapped along e deep borehole
transect across the inner shelf. Six permafrost
cycles have been recognized in the 700m thick
sequence of ice-bearing sediments of fshore.

2. East Coast Geotechnics Program (Parrott, Lewis,
Amos )

Work continued on the analysis of data from the
Dynamics of Iceberg Grounding Study (DIGS), supported
by the Environmental Studies Research Fund. Re-
mapping of scours on the Grand Banks was carried out
from CSS HUDSON. Estimates of ice scour frequency
made by four different methods have been completed;
they vary by two orders of magnitude, but suggest laow
scour rates for the Grand Banks. Mineralogical
analyses of core semples from the Hibernia area have
shown that Tertiary sediments were subaerially
weathered and modified during Pleistocene low stands
of sea level.

The GSC successfully negotiated with Petro-
Canada to have a geologist aboard to log, photograph
and sub-sample material from a 35 m long borehole to
be drilled to investigate seabed stability prior to
setting down the jack-up rig. Two boreholes were
analyzed in this way: a 36 m long borehole at COMO
P21 and a 60 m long borehole at PANUKE F99. The
borehole at PANUKE was extended by GSC from 35 m to
60 m due to the outstanding seismic stratigraphy at
this site. The lithostratigraphy correlated well
with the seismic section and so results can be extra-
polated to other sites of potential development. A
Tertiary delta has been identified at the site of the
proposed Hibernia oil development and other features
of the Tertiary sediments of the Grand Banks identi-
fied. On a 10-day cruise to the Grand Banks, data
was collated to study iceberg grounding rates through
repetitive mapping. The possible drowned barrier
island st Hibernia was examined further. Sediment

transport rates have been determined for the Hibernia
area.

A sidescan sonar system was added to the Brutiv
Towfish to provide direct correlation of the revised
and sonar data resalutes, and a system (UCON)
developed to provide the correct attitude of the
visual data.

Proceedings on the workshop on ice scour
research have been published and provide a summary of
research in this field in Canada.

3. Continental Slope Project (Piper)

Field work was carried out in Flemish Pass, the
western Grand Banks Slope, and the Scotian Slope to
further investigete sediment stability. A geophysi-
cal investigation of the Sackville Spur slope indi-
cated that, at present, the Labrador Current and
Western Boundary undercurrent are the two major
hydrodynamic forces controlling sedimentation
patterns. Detailed geotechnical investigations are
being carried out st several sites on the Scotian
Slope. A ten thousand year old shelf-crossing
glacial event profoundly influenced sedimentation on
the slope off St. Pierre Bank. Analysis of industry
seismic data from the central Scotian Shelf suggests
that interstratal deformation is widespreed in the
Plio-Pleistocene section.

4. Llong Coring Facility Project (Manchester,Piper)

Construction of the barrel release system for
the Long Coring Facility was completed by the Univer-
sity of Rhode Island (who are leaders of a consortium
thet also includes the Dutch Geological Survey).
Testing of the 30 m system was deferred until 1987
because of the cancellation of two weeks of shiptime
by DFO. The project was initially funded to support
studies of deep sea fans: work has continued on
fecies distribution on the Laurentian Fan. In joint
field work with Lamont Doherty, seven dives were made
in DSRV Alvin to investigate sediment Ffacies
developed in the 1929 turbidity current event, and a
Seabeam map of the Eastern Valley of Laurentian Fan
was prepared.

Northern 0il & Gas Action Program

1. Arctic Island Channels Project (MacLean, Vilks,
Sonnichsen)

Two programs were undertaken to investigate the
geology and geotechnical properties of seabed
gediments in interisland channels of the Canadian
Arctic Archipelago.

One of these, carried out from CSS HUDSON,
obtained extensive shallow and high resolution
seismic and other acoustic data end samples in
Wellington, Byam Martin end Austin channels. Data
were also obtained in parts of Sophia and Queens
channels, Barrow Strait and northern Viscount
Melville Sound.

A second program, carried out by a helicopter-
transported small boat, obtained acoustic data and
samples through leads in the permanent sea ice of the
Lougheed-Cameran-Melville island region.



Results indicate the widespread occurrence of
unconsclidated sediments of apparent glacial origin
which lie on top of variably dipping sedimentary
bedrock and lie beneath a surface layer of silt, clsy
an coarser sediment. Total sediment thickness is
commonly less than 10 m in Wellington Channel,
somewhat more in Byam Martin and Austin channels, and
greatest in eastern Barrow Strait where sediment
locally reaches 100 m thick.

These surveys provide regional information on
sediment composition, thickness and geotechnical
properties and seabed conditions, necessary for
government and industry policy and decision making
relating to future ail end gas developments in this
region.

2. Beaufort Sea Coastal Zone Geotechnics (Hill)

Work has continued on the geology and geotech-
nics of the nearshore zone of the Beaufort Sea. Data
from the King Point Sediment Transport Study were
analyzed using spectral analysis for comparison with
a hindcest model. Results indiceted that King Point
is domineted by longshore transport and that the wave
regime is best predicted using a hindcast from
offshore winds, rather than locally measured winds.

Cliff and beach profile measurements were
carried out et numerous sites from Komakuk Beach to
Cape Dalhousie. These established new baseline data
for cliff erosion and beach profile measurements, and
obtained retreat rates for previously measured
gites.

A study to determine the optimum seismic
configuration for profiling in the shallaow water
areas of the Beaufort Sea was conducted under
contract. Based on the results of this contract,
seismic and sidescan surveys, with caring and water
sampling, were carried out from CCGS NAHIDIK on a
one-week cruise in September. Seismic coverage was
obtained from Kugmallit ta the Mackenzie Delta.
Preliminary analysis suggests substential sediment
accumulation of sediment in the coastal zone, the
presence of a drowned valley seaward in Kugmallit Bay
and useful correlations between seismic and sediment
facies.

Provision of Advice

Provision of scientific and technical advice
continues to be a major part of the work of the
subdivision, as is clearly reflected in the industry-
supported special programs. The subdivision has been
involved in preliminary environmental assessments for
hydrocarbon exploration on Georges Bank end the
Northumberland Strait causeway-bridge crossing.
There has been increased demand for information on
the offshore for advice on: a possible power cable to
Maine from Nova Scotia; telecommunication cables
across the Bay of Fundy and the Scotian Shelf; and
review of ocean dumping applications for the Atlantic
region. In the coastal zone, there is increased
demand for information on nearshore sediment becsuse
of interest in placer gold, aggregates, silica and
titanium placer. Advice on shoreline stability and
shore protection measures are provided to National
Parks to assist in preserving national monuments and
facilities, and the planning of new parks. Advice is
also provided to local shorefront property owners who
are suffering from increased shore eraosion.

Geology of Canada Volume

The subdivision has completed its part of the

Geology of Canada volume: the subdivision was
responsible for three chapters: Quaternary Geology,
Sedimentation Processes, and Constraints .to
Development; and five 1:5 million scale maps, which

will provide a useful reference to a variety of

users.
International
On en international scale, the subdivision

provides background scientific information Ffor the
selection of potential deep ocean waste disposal
sites, is involved in cooperstive research of gravel
beach dynamics with scientists from Northern Ireland,
and is planning a sediment dynamics study of two
inlets on the south cosst of Hainen Island with the
Chinese government.

Personnel Notes

Denis Bonifsy completes his contract in June
1987, and will shortly be returning to France. He
has been with us over a year working on continental
slope stratigraphy.

Paul Durling left the subdivision in August 1986
to join the Regional Reconnaissance subdivision.

Dave Mosher joined the subdivision in May 1986
to provide technical assistance to the PERD East
Coast Offshore Geotechnics Program.

Kevin MacKillop completed his term position in
April 1987; he worked on the Beaufort coaest and
nearshore minerals in Nova Scotis.

John Shaw joined the subdivision in September
1986 as a Postdoctoral fellow working on sea level
and coastal change.

Attendance at Meetings, Conferences, Courses

C.L. Amos

2nd Symposium on Turbid Coastal Environments,
Plymouth, U.K., September 1-4

S.M. Blasco
GAC Annual meeting, Ottawa, May 19-21
Geotechnical

3rd Annual Marine Conference, St.

John's, June 10-12

Canadian Ocean Drilling Program Workshop,
September 25-27

Montreal,

International Arctic Drilling Workshop, Dartmouth,

December 15-17

Special presentation; Late Quaternary geology and sea
level history of the Canadian Beaufort continental
shelf, Dalhousie University, Halifax, January 8

D.E. Buckley

International Ocean Institute Summer

Program, Halifax, June 19

Training
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Canadian Ocean Drilling Program Workshop, Montreal,
September 25-27

Chemical Institute of Canada - Chemical Society of
Canada meeting, Helifax, November 19

Nuclear Energy Agency, Sesbed Working Group Site
Assessment Task Group meeting, Albuguerque, New
Mexico, December 12-18

International Centre for Ocean Development Offshore

Non-fuel Minerals Resources: Assessment and Planning:
a short course, Halifax, March 4

H. Christian

3rd Canadian Conference on Marine Geotechnical

Engineering, St. John's, June 6-13
G.B. Fader

Departmental Committee on Ocean Mining meeting,
Ottewa, May 28-29

3rd Canadian Offshore Geotechnical Conference, St.
John's, June 1986

12th International Congress on Acoustics, Symposium
on Acoustic Imaging, Halifax, July 1986

Basins of Eestern Canada Symposium, Helifex, August
1986

Canadian Offshore Resources Exposition (CORE),
Halifax, October, 1986

Nova Scotia Department of Mines and Energy Open
House, Halifax, November 1986

Departmental Committee on Oceen Mining briefing
session to industry, Vancouver, December 1986

Presented talk at local high school, "Careers in the
Geological Survey of Canada", December 1986

Presented talk to University of Maine, "The Quater-
nary Geology of the Eastern Gulf of Maine and Adja-
cent Scotian Shelf", March 24, 1987

Presented lecture at Dalhousie University, "Geologi~
cal Agpects of the Cenada-United States Border
Dispute in the Gulf of Maine

R.A. Fitzgerald

Scientific suppliers Exposition and Congress on
Advances in Spectroscopy and Laboratory Science,
Toronto, October 5-10

D.L. Forbes

ACROSES Meeting, Ottawa, April 16-17

SEPM Conference on Shelf Stratification, Vancouver,
May 20-June 2

ACROSES/C252 meeting, Ottawa, June 25-30
ACROSES meeting, Montreal, September 24-25

ACROSES meeting, Quebec, March 12-13

P.R. Hill

Ocean Drilling Program Workshop, Montreal, September
24-27

W.H. Josenhans

Institute of Arctic end Alpine Research Workshop,
Boulder Coloredo, April 23-28

DIGS Meeting, September 3-5

Dynamics and History of the Arctic Shelves and Slopes
Workshaop, Woods Hele, December 1-4

GSC Current Activities forum, Ottawa, Januery 19-22

GAC Newfoundland Section Annual Meeting, St. John's,
March 18-20

C.F.M. Lewis

C-CORE Associates Workshop, St. John's, October
7-10
B. MaclLean

Canadian Society of Petroleum Geologists (presented
paper), Calgary, June 1986

N.W.T. Geoscience Forum (presented paper), Yellow-
knife, December 1986

R. Miller

Workshop on Geotechnical Aspects of Grand Banks
Geolagy, St. John's, June 10-13

Canadian Offshore Resources Exposition (CORE),
Halifax, October 1986

Nove Scotia Department of Mines & Energy Open House,
Halifax, November 1986

K. Moran

Pressuremeter Symposium, Texas A&M Univ., Texas, May
6

Ocean Drilling Progrem Workshop, Montreal, September
25-27

P.J. Mudie
Lincoln Sea Workshop, Ottawa, July 26-29

Second International Congress on Paleoceanography,
September 6-14

Ocean Drilling Program Workshop, Montreal, September
25-27

American Associetion of Stratigraphic Palynologists
Meeting and Workshop, New York, Oct. 28 - Nov. 1

D.J.W. Piper
GAC Council Heeting, Ottawa, May 16-21

International Association of Sedimentologists
meeting, Sydney, Australia, Aug. 21 - Sept. !
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Canadian Ocean Drilling Program Workshop, Montreal,
September 25-27

K.R. Robertson

University of Cape Breton Advisory Board Meeting,
Sydney, October 24

C.S. Schafer

Canadian Committee on Climate Fluctuations and Man,
Ottawa, January 29-30

Natural and Man Made Hazards Conference, Rimouski,
August 3-9

J.P.M. Syvitski

15th Arctic Workshop,
April 23-24

INSTAAR, Boulder, Colorado,

R.B. Taylor
SEDFLUX Meeting, Dartmouth, January 1987

Membership on Committees
S.M. Blasco
Cheirman, PERD: Offshore Geotechnics Committee
Member, PERD: MHarine Engineering Committee
Member, PERD: Permafrost and Hydrates Committee
Member, NRC ACCGR Subcommittee on Permafrost Research
Member, USGS/GSC Arctic Geoscience Working Group
D.E. Buckley

Ph.D. Thesis Research Committee (S. Niven, Dalhousie
University)

Regional Ocean Dumping Advisory Committee

Bedford Institute of Oceanography Hazardous Chemicals
Committee

OECD-NEA Seabed Working Group, Site Assessment Task
Group

G.B. Fader

Scientific Advisor to the NRC-PILP Project "SUPER-
TECH" with Earth and Oceans Resources Ltd.

Member, Environment Canada Working Group on the PEI -
Northumberland Strait Fixed Crossing Project

Member, COGLA Georges Bank Screening Committee for
the Evaluation of Petroleum Drilling on Georges Bank

AGC Representative, Departmental Committee on Ocean
Mining

Member, Organizing Committee on the 1987 meeting of
the NATO Advanced Study Institute on Late Quaternary
Sea-level Correlation

AGC Advisor to National Film Board for praduction of
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"A New VWorld Below"
Member, AGC Seismic Committee

Member, Atlentic Geoscience Society sponsored Nova
Scotia Geological Highway Map Committee

D.L. Forbes

Member, National Research Council Associate Committee
for Research on Shoreline Erosion and Sedimentation

(ACRQSES)
Editor and Subcommittee Chairman, ACROSES Bulletin

Member, Steering Committee, Environmental Atlas for
Beaufort Sea Oilspill Response

W.H. Josenhans
Associate Editor, Geophysique et Quaternaire
C.F.M. Lewis

Chairman, Seabottom Ice Scour Committee, Environmen-
tal Studies Research Fund

Technical Advisor, Centre for Cold Ocean Resources
Engineering, Memorial University of Newfoundland

Coordinator, PERD Hibernia - Sable Offshore Geotech-
nics Program

K.M. Moran

Chairperson, Ocean Engineering Committee, Association
of Professional Engineers of Nova Scotia

Member, Canadian Standerds Association Committee on
Code for Offshore Structures

Member, NRC Subcommittee on Marine Geotechnical
Engineering
P.J. Mudie
Member, Canadian Geoscience Council Committee on

Quaternary Research

Member, Sediment and Ocean History Panel, Ocean

Drilling Program

Member, Royal Society of Canada Ad Hoc Committee on
Global Change

R. Parrott

Member, Association of Professional Engineers of Nova
Scotia (APENS) Ocesn Engineering/Energy Committee

Member, Marine Applications Council
Member, BIO Ship Users Committee
Chairman, AGC High Resolution Seismic Committee

D.J.W. Piper

Member, Bottom Sediment Transport Committee, Environ-
mental Studies Research fund




Cheirman, Membership Review Committee, Geological

Association of Caneda

Member, Organizing Committee, INQUA 87

Member of Editorial Boards for Sedimentolagy,
Geomarine Letters, Canadian Journal of Earth
Sciences, and Thalassographica

Chairmen, Local Organizing Committee, GAC-MAC 1992

Joint Annual Meeting
K.R. Robertson

Member, University College of Cepe Breton Environ-
mental Technology Advisory Committee

Member, University College of Cape Breton Chemical
Technology Advisory Committee

C.T. Schafer

Member, Canadian Committee on Climate Fluctuations

and Man
Member, Nova Scotia Climate Advisory Committee
Member, Pt. Lepreau Environmental Monitoring Group

Member of Orgenizing Committee, Impact of Climate on
Fisheries in Nova Scotia Workshop

Member, Abstracts Review Committee, Oceans 87
J.P.M. Syvitski

Cheirman, IUGS Committee on Grain Size Analysis of

Sediments
R.8. Taylor

Terrain Subcommittee of the Sable Island
interdepart-

Chaeirman,
Environmental Advisory Committee (an
mental federal and provincial agency)

Leboratory Statistics

Sedimentology Laboratory
Manual Sieve Analysis - 15
Sieve and Pipette Analysis - 193
Settling Tube Analysis - 636
Sedigraph Analysis - 301
Coulter Analysis - 1,452
Organic Carbon Analysis - 2,915
Geochemistry Laboratory
Elemental Analysis, Organic - 1
Elemental Analysis, Inorganic - 27,017
Radiographic Laboratory
X-radiographs of Sedimentary Core -
X-ray Diffraction Analysis - 83

1,218
Ocean Dumping
Permit Evaluations - 81
Eastern Petroleum Geology Subdivision
M. E. Best

The Subdivision is responsible for the subsur-

face geology of the sedimentary basins of eastern
Canada and contiqguous areas. The objectives are: to
increase our knowledge of subsurface geology of the
sedimentary basins of offshore eastern Canada and
contiguous areas, to interpret the hydrocarbon
potential of these basins, and to undertske periodic
appraisals of such resources. Studies of the upper
Paleozoic basins of the Atlantic Provinces and their
coal and hydrocarbon resources are also undertaken.

Offshore eastern Canada encompasses an area
gtretching from 41°N to 76°N. Specific areas
include: Baffin Bay, Davis Strait, Hudson Bay,
Hudson Strait, Labrador 5Shelf, Northeast Newfound-
land, Grand Banks, Gulf of St. Lawrence, Scotian
Shelf, and the Bay of Fundy. Contiguous areas
studied by the subdivision scientists include the
North Atlantic, Lebrador Sea, western Europe, the
U.S5. continental mergin, as well as onshore sedimen-
tary basins of the Atlantic Provinces.

Twenty-five scientific projects ere carried out
in one of three main categories within the subdivi-
sion. Basin analysis and petroleum geology utilize
the disciplines of petroleum geology, geophysics,
lithostratigraphy, geochemistry, sedimentology and
biostratigraphy. Resource appraisal draws heavily on
seismic stratigrephy end geochemical information.
Biostratigraephy includes palynoclogy and micropaleon-
tology. Date bases span these major disciplines and
provide a link between them.

The resource appraisal program is part of EMR's
inter-branch assessment. It has been carried out in
colleborstion with the federal regulatory agency,
Cenada D0il and Cas Lands Administration (COGLA),
staff of the Petroleum Resource Appreissl Secretariat
(PRAS) at ISPG in Calgary and the Canada-Newfoundland
Offshore Petroleum Board (CNOPB) in St. John's.
Future resource assessment studies are likely to
involve the subdivision staff in working with other
regional regulatory agencies as they are formed.

Highlights

The Frontier Geoscience Program (FGP) has
provided a unique opportunity for scientific research
within the subdivision. For example, FGP funding has
allowed additional biostratigraphic analyses of 20
wells. The increased exploration activity along the
east coast during the early 1980's has caused a
significant backlog of biostratigraphic analyses.
The present industry slowdown, coupled with FGP
funding, should allow the subdivision to catch up on
eastern Canada biostratigraphic analyses within two
years. Another example of FGP funding is the
additional 250 km of marine seismic data that was
acquired and processed to supplement the interpreta-
tion of the hydrocarbon potential in the St. Pierre
et Migquelon moratorium area.

The petroleum industry slowdown has also enabled
subdivision staff to obtein data and interpretations
normally considered confidential. Several major
companies sgupplied complete interpretations,
processed seismic data and advice in areas where they
have expertise and knowledge. Several companies are
allowing staff to participate on the scientific
working committees set up for the basin atlas
project.
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Last August, a sympasium on Basins of eastern
Canada was held in Halifax. This very successful
symposium, sponsored by AGS, CSPG and IUL, attracted
participants from throughout the western world.
Several EPG scientists were involved with its organi-
zation and also presented papers.

Basin Atlases

The Atlantic Geoscience Centre's output for the
Frontier Geoscience Program will consist of a series
of basin atlases of the East Coast of Canada. The
atlases will cover five aress: Scotian Shelf, Grand
Banks, Gulf of St. Lawrence, Lebrador Shelf, and
Hudson Bay. They will consist of maps, sections and
other graphical forms (e.g., geodynamic models,
petrophysical logs, etc.) with appropriaste text.
Three subdivisions in AGC will each supply data for
the atlases. A project leader has been assigned to
each of the five atleses, with responsibility to
coordinate and schedule the work from all three
subdivisions. Contributions from the Eastern
Petroleum Geclogy subdivision are discussed below.

The Labrador Shelf atlas is well underway and
should be ready to go to the printer by the end of
1987. Biostratigraphy and lithostratigraphy analyses
on 17 wells were carried out under contract using FGP

funding. The two data sets were merged and correla-
ted by EPG scientists in conjunction with the
contractors. A sequence of paleogeographical maps is

being generated from this data base. Presently, a
retired Petro-Canada employee, working under con-
tract, is generating time structure maeps from Petro-
Canada's seismic data base of the Labrador Shelf.
Dr. S. Bell is overseeing this work and has provided
considerable input to the project. A working scien-
tific committee consisting of industry and government
members has been set up to review the date before
being finalized for the atlas.

The Scotian Shelf atlas can progress fairly
rapidly since this area has received the most atten-
tion within the subdivision. Most time structure
maps have been compiled for this area and all the
shot point location information has been hend digi-
tized. Further biostratigraphy analyses will be
carried out under contract during the next year. The
main emphasis for the atlas during the next year will
be to generate a velocity data base to convert time
maps to depth meps, to correlate lithostratigraphic
and biostratigrephic dats and to generate appropriate
text. In addition, a number of companies in Calgary
have been approached for data and interpretations.

The Grend Banks basin atlas will require much
more effort. Work on the Jeanne d'Arc basin is rela-
tively eadvenced, but for other basins, for example
the S. Whale and Carson basins, it is minimsl.
Regional time and depth structure maps have to be
generated. During the last year, the seismic data
base has been expanded significantly to accomodate
this requirement. Negotiations with companies in
Calgary for digital shot point end velocity data are
underway. Since the timing of this atlas is the end
of 1988, support from industry will be needed if it
is to be completed on time. A stratigraphic nomen-
clature for the Jeanne d'Arc Basin that is consistent
with CNOPB has been developed and a paper is expected
to be ready for publication by July.
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some work on the Gulf of St. Lawrence atlas.is
underway. A contract with SOQUIP to produce time
structure maps, geological sections gnd geochemxcal
maps using their data base and expertise in the Gulf
of St. Lawrence is in progress.

Industry seismic data has been acquired .in
anticipation of the Hudson Bay atlas. Interpretation
of this dsta will begin this year. Some biostrati-
graphic analyses will be required before the atlas is
ready for printing.

Resource Appraisal

During the last yeer, a resource appraisal of
the St Pierre et Miquelon moratorium srea was carried
ocut by the Petroleum Resource Appraisal Secretariat
(PRAS) end scientists in the subdivision. An addi-
tional 250 km of seismic data was acquired and
processed and added to the data previously collected
by EPG. This data, along with industry data at the
boundaries of the moratorium area, was used to
produce sn integrated seismic interpretation (time
structure maps). A meeting with CNOPB, COGLA and
PRAS was held in late March to go over the regional
interpretation and to define play types and reservoir
parameters. The data and interpretation within the
moratorium block is unique in that it is the first
study carried out in the area. A report on the
geology and geophysics has been forwarded to External
Affairs.

The Jeanne d'Arc appraisal was delayed last year
until the Formation of CNOPB was complete. The new
schedule for the completion of the appraisal is the
end of 1987. A first meeting with CNOPB, PRAS, the
Newfoundland Petroleum Directorate and EPG took place
recently. A work schedule was developed at that
meeting for the remainder of the appraisal.

Biostretigraghz

The objectives of the biostratigraphy section
are to develop, refine and implement detailed bio-
stratigraphic zonations for Paleozoic, Mesozoic and
Cenozoic rocks of the sedimentary basins of eastern
Canada and contiguous regions. Successful and effec-
tive biostretigraphy requires an integration of sub-
disciplines such as paleocology, paleobiogeography,
paleoceanography and taxonomy; and thus studies in
these areas are also undertaken by subdivision scien-
tists. A long term objective is to develop detailed
qualitative and quantitative zonations for the
eastern Canadian offshore end adjacent ocean basins
and consequently to develop paleocologic, paleobio-
graphic end paleo-ocesnic models for these areas.

Although the rate of offshore drilling for
hydrocarbons has decreased considerably in the recent
past, extensive and cdeep drilling in the late 1%970's
and early 1980's has left the subdivision with a
large backlog of wells for which basic biozonation is
required. The biostratigraphic needs of the basin
atlas program enhanced the need to reduce the backlog
as quickly es possible. This reduction is being
achieved through in-house and especielly contractual
studies in both palynology snd micropaleontology, the
two major disciplines of biostratigraphic research in
the subdivision.




During the last year, emphasis was placed on the
Labrador Shelf and adjacent areas to comply with the
tabrador Shelf basin atlas schedule. Palynological
and micropaleontological examination of 17 wells on
the Labrador Shelf was completed. The inclusion of
these wells now provides a complete biostratigraphic
analysis of all wells on the Lsbrador Shelf.

Three high priority wells on the Scotian Shelf
(Alma F-67, Chebucto G~90 and Sambro I-29) were also
examined for both palynology and micropaleontology.
In addition to this contractual work, in-house staff
have pravided palynologiceal analyses on one entire
well on the Scotian Shelf end partially on several
other wells. Samples from HUDSON cruise 85-027 have
also been examined and have yielded acritarchs and
chitinozoa indicative of late Ordivician age. In-
house steff have also provided partial micropaleon-
tological analyses on a sequence of Scotian Shelf
wells.

Quantitative stratigraphic senelysis is pro-
ceeding from the development stage to the practicsl
implementation stage. Several studies using the
statistical methods developed earlier are being
carried out in the subdivision. For example, a paper
on the first probabilistic biostratigraphic zonation
using deep water agglutinated forams in the Central
North Sea has been submitted for publication.

General

Work on the data bases haes been limited to
updating and simple modifications. The emphasis
during the last year has been to input data as
quickly as possible. Several new programs have been
written to display end manipulate data from the data
bases. Some effort has been put into integrating
data from several data beses to provide graphical
plots and representations.

Several subdivision scientists are involved with
the Ocean Drilling Progrem (ODP). A number of propo-
sals have been submitted for upcoming legs. In
October, a workshop was organized to discuss Cansdian
contributions to ODP cruises. The workshop notes
were compiled and edited (Dr. F. Gradstein from the
subdivision was a co-editor) and will be used as a
basis for Canadian content at the COSOD II meeting in
July 1987.

Personnel Notes

The subdivision has a permanent staff of sixteen
scientists, six technicians, two draftsmen and one
secretary. During the year, one scientist (P.A.
Hacquebard) has been working on 8 one-third time
contract and three technicians have been employed on
a temporary basis or through contracts.

Three new staff have joined the subdivision
during the last year. ODr. M.E. Best, formerly with
Shell Caneds Limited and Technica Rescurce Develap-
ment Limited, is the subdivision head. Mr. A.
Edwards and Dr. C. Cant, both previously involved in
the petroleum industry in Calgary, with their
contacts in industry end their expertise in petroleum
geology and geophysics, will greatly benefit the
subdivision. ODr. A. fricker has recently transferred
from Program Support to EPG, where he is developing a
strategy with Dr. M. Best for geological/geophysical

work stations using seismic, petrophysical and geolo-
gical data. This is the first phase of an ongoing
effort to update the technology within the subdivi-
sion.

Graham VWilliems is on change of work station
status at Amoco in Tulsa, Oklahoma from October 1986
until July 1987.

Attendance at Meetings, Conferences, Courses
P. Ascoli

Benthos 86 International Symposium, Geneva, September
22-26

M.S. Barss

American Association of Stratigraphic Palynologists
Annual meeting, New York, October 1986

Palynodata Steering Committee meeting, New York,
October

USGS/GSC Palynologists meeting, Reston, Virginia,
October

M.E. Best

Canadian Society of Exploration Geophysicists,
Calgary, May 1986

Society of Exploration Geophysicists Education
Course, Houston, July 1986

Seminar, Reservoir Engineering Principles, Halifax,
March 1987

D. Cant

International Association of Sedimentologists
Congress, Canberra, Australias, August-September 1986

A. Fricker

Geological Association of Canada Annual Meeting,
Ottawa, May 1986

Canadian Society of Petroleum Geologists Annual
Meeting, Calgary, June 1986

Atlantic Geoscience Society Annual Meeting, Frederic-
ton, February 1987

F.M. Gradstein

Principles of Application of Quantitative Strati-
graphy Special Lecture Course, Aberdeen, U.K., April
1986

Jurassic Micropaleontology of Portugal and Grand
Banks - Special Lecture, London, U.K., April 1986

2nd International Workshop on Agglutineted Foramini-
fera, Vienna, Austria, June 1986

2nd International Paleoceanographic Conference, Woods
Hole, September 1986

A.C. Grant
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Basins of Eastern Canada Symposium, Helifax, August
13-15, 1986

Ocean Drilling Program Workshop, Montreal, September
25-27

GSC Current Activities Forum, Ottawa, January 20-22
P.A. Hacquebsrd

Canadien Coal Petrology Group Workshop, Ottawa, May
22-23

Basins of Eastern Canada Symposium, Halifax, August
13-15

Nove Scotia Department of Mines and Energy Open
House, Halifax, November 20

R.D. Howie

Forum on GSC Activities in 0il, Gas and Coal in

Canada, Calgary, February 10-16
L.F. Jansa

International Sedimentological Congress, Canberra,

Australia, April 21, 1986
D. McAlpine

Canadian Society of Petroleum Geophysicists Annual
Convention, Calgary, June 1986

Atlantic Provinces Inter-Univeraity Committee on the
Sciences Workshop, fFredericton, February 1987

Membership on Committees
P. Ascoli

Member, Organizing Committee, Benthos 86

Member, Working Group on the Jurassic-Cretaceous
Boundary

Member, Tethyan Working Group on Cretaceous Strati-
graphy

M.S. Barss

Member, Organizing Committee for ASAP Annual Meeting
Member, Palynodata Steering Committee
J.S. Bell

Member, Ocean Drilling Program Downhole Measurements
Panel
Liaison Ocean
Panel

Member, Drilling Program Tectonics

Associate Editor, Bulletin of Canadian Petroleum

Geology

Vice-chairman, AGS-CSPG-IUL Basins of Eastern Cenada
Symposium

Member, Scientific Program Committee, AGS-CSPG-IUL

Basins of Lastern Canada Symposium

24

M.E. Best

Member, Enforcement Review Committee, Association of
Engineers, Geologists and Geophysicists of Alberta

Associate Editor, CSEG Journal

Member, Production Seismology Committee, Society of

Exploration Geophysicists (SEG)
D. Cent

Associate Editor, Bulletin of Cenadian Petroleum

Geology

Member, Editorisel Board, International Association of
Sedimentologists

Program Coordinator, Atlantic Geoscience Society
A. Fricker

Member, University of New Brunswick Computing Science
Co-op Program Advisory Committee

President, Atlantic Geoscience Society

Chairman, Atlantic Geoscience Society Video

Committee

Business Manager, Maritime Sediments and Atlantic

Geology

Member, Orgenizing Committee, Canadian Association
for Information Science - Halifax Chapter

F.M. Gradstein

Chairman, International Commission on Quantitative
Stratigraphy
Member, Canadian National Committee, Ocean Drilling

Program

Member, SCOR 82

P.A. Hacquebard

Member, Canadian Coal Petrology Group

Member, International Committee on Coal Petrology
R.D. Howie

Member, AGC Curation Advisory Committee

Member, Organizing Committee, 1986 CORE Show

L.F. Jansa

Member, Ocean Drilling Program Atlantic Regional
Panel

Member, Dalhousie University Graduate School in

Geology Examination Committee
Associate Editor, Sedimentary Geology

Member, AGC/Dalhousie University ODistinguished

Lecture AAPG Committee
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Laboratory Statistics

Drafting
In-house original figures drafted - 311
Contract original figures drafted - 32

Revisions in person hours - 280

Micropaleontology

Samples picked - 1,567
Slides prepared - 2,553

SEM photographs - 280
Microscope photogrephs - 50

Coal Petrology

Polished stubs prepared - 159
Reflectance analyses - 129
Maceral analyses - 22

Palynology
Palynology samples processed - 1,737
Kerogen samples processed - 869

Sedimentary Petrology

Thin sections -~ 417
Compilations (figures) - 12
Films printed - 4

Regional Reconnaissance Subdivision
C. E. Keen

The primary objective of the Regional Reconnais-
sance subdivision is to study the deep geology and
geophysical properties of the continental margins and
adjacent offshore regions in order to understand the
processes controlling their development and evolu-
tion. While effort is focused on the contemporary
margins, this has inevitably led to studies of the
adjacent continental and oceanic regions, and to
interests in analogous features globally. To accom-
plish this, subdivision scientists carry out detailed
studies in key oreas, using seismic and potential
field data collected from ships, aircraft, satel-
lites, and Arctic ice camps. Findings are integrated
with the results of work done elsewhere or derived
from complementary data types. Geodynamic modelling
to test conceptual models is a key element of our
program. Cooperative effort is an important aspect
of the work, invelving ongoing contract and collabo-
ration with other federal government agencies,
universities, industry, and foreign institutions.

The subdivision presently comprises thirteen
geophysicists, five technicians, three postdoctoral
fellows, and one secretary. It is divided into three
groups organized broadly according to methodology:
seismic surveys, potential field studies and geodyna-
mics/tectonic modelling. While common problems are
approached in a coordinated fashion, each group
concentrates largely on the development and applica-
tion of techniques for the collection, analysis and
interpretation of the different classes of data that
fall within its respective purview.

Lithoprobe and Related Investigations

Over the past year, the Atlantic Geoscience
Centre has continued to interpret deep seismic

reflection dasta collected across the basins and
margins of the Grand Banks and across the Appala-
chians; has acquired and processed new seismic data
in the Gulf of St. Lawrence; and has initiated the
development and use of in-house interpretation tools.
The Grand Banks study is part of the FGP East Coast
Task, while work northeast of Newfoundland and in the
Gulf of St. Lawrence is part of the GSC's contribu-
tion to LITHOPROBE. The latter, therefore, involves
staff and students from Canadian universities. All
the seismic data has been acquired and processed by
GSI, Calgary, under contract to AGC.

Grand Banks

Deep seismic data in the Grand Banks region
crosses two important tectonic features - Mesozoic-
Cenozoic sedimentary basins and the rifted continent-
ocean boundary. Our primary objective is to under-
stand the origin and evolution of these features and
to apply that understanding to thermal history models
of the sediments, an important factor in source rock
meturity. Among the more important results are the
following: (1) Sediment thickness range fram about
to 8 to at least 20 km, eand about 80 of these
sediments are syn-rift. (2) The rift besins are
half-graben whose bounding faults appear to extend
deep within the crust. These faults may either
terminate in the lower crust or at the Moho. There
is no evidence that the faults cut the Moho. The
faults reflect reactivation of older lineaments. (3)
Strong reflectors occur in the lower crust over parts
of the seismic lines. There is no evidence that this
highly reflective zone is & product of extension.
(4) There is some Moho topography, but changes in
Moho travel time do not appear to correlate with the
overlying basin depth. (5) There is no evidence for
Wernicke-style extension below the crust. (6) There
appears to be more than one type of lithosphere
produced during extension. Rift basins on the Grand
Banks exhibit stretching which was mainly confined to
the crust. In contrest, the lower lithosphere was
gseverely thinned below the continental slope basins,
which are closer to the focus of final breakup. (7)
Near the continent-ocean boundary, the most important
observation is the presence of landward dipping
reflectors within the oceanic crust. These occur
where oceanic crust eppears to terminate against the
continent. We propose that the dipping reflectors
merk the continent-ocean boundary and that they may
represent magmatic material which has underplated or
intruded the rifted and thinned lower continental
crust adjacent to the boundary. Other significant
seismic results include the presence of strongly
reflective zones in the lower continental crust near
the continent-ocean boundary. Also, the oceanic
crust exhibits a complexity of reflections, some of
which may be due to compositional zonation during
magmatic crystallization. Finally, our results may
have important consequences for continentel pre-drift
reconstruction, an oceanic crust eppears to extend
farther landward in the Newfoundland Basin than some
recent studies have indicated.

Appalachians, Gulf of St. Llawrence and Northeast

Newfoundland

Approximately 1,600 km of deep seismic reflec-
tion data, recorded to 15-20 seconds two-way travel
time along lines north of Newfoundland (1984 survey)
and in the Gulf of St. Lawrence (1986 survey),

25



provide wunique and powerful constraints on deep
crustal structure and plate tectonic models of the
Canadian Appalachians. The seismic lines cross all
major tectonostratigraphic zones of the orogen, as
well as the Magdalen basin (the largest Carboniferous
basin in the Appalachians; interpreted as & pull-
apart basin). These seismic data have been inter-
preted together with gravity, magnetic and industry
geismic data.

Our general conclusions include: (1) the Late
Precambrian-Early Cambrian rifted margin of the
Grenville craton can be traced beneath Taconian and
Acadian overthrusts end parallel to the St. Lawrence
promonotory - Quebec reentrant configuration of the
present orogen, and probably reflects an initial
rift-transform-rift geometry; (2) the abrupt offset
of tectonostratigraphic zones from Newfoundland to
the mainland is locelized near the transform segment
of the underlying Grenville cratonic margin; (3)
deformation of terranes accreted during the Taconian
and Acadian orogenies may have been accommodated in
the northern Canadian Appalachians by post-Taconian
delamination and tectonic wedging of the lithosphere;
(4) a tripartite division of the lower crust into
Grenville, Gander, and Avalon blocks (or terranes) is
suggested by both 1984 and 1986 dats sets; (5) the
Dunnage zone may be completely allochthonous, having
been thrust westwerd onto the Grenville lower crustal
block and eastward onto the Gander lower crustal
block; and (6) the Magdalen basin may not be a simple
pull-apart basin, but rather may be detached at mid-
crustal levels and have a foreland basin component.

Development of Methaods for Seismic Interpretastion/
Processing

Over the past three years, several problems with
the stendard processing method used by the seismic
industry have severely limited our ability to inter-
pret the deep seismic data. These problems are
threefold: (1) short period ringing due primarily to
water-borne multiples in shallow, hard bottom
environments; (2) long period (deep water) multiples
in regions such ss Orphan Basin; and (3) problems in
correctly imaging the seismic structure in regions of
rapid dips, such as the continentel slope. This year
we tried to solve some of these problems by contrac-
ting out the reprocessing of selected line segments
which illustrate the three problems. Two companies
independently reprocessed the same data, using state-
of-the-art methods. To date problem #1 appears to
have been salved, while the others have not. We
intend to pursue these problems using computer
facilities provided by the LITHOPROBE Data Centre and
the Memorial University processing facilities.
Methods to assist seismic interpretation in-house
such as the use of ray tracing in 2 and 3~dimensions
and line drawing migration have elso been imple-
mented.

Seismic Refraction Studies of Margins of the Grand

Banks and flemish Cep

Further analysis and interpretation of the
refraction data from the transform margin south of
the Grand Banks have provided detailed information on
the crustal structure across the ocean-continent
boundary. Highlights are a rapid thinning of conti-
nental crust over a 20 km transition zone and its
overplating and eventusl replacement by oceanic
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material, and no evidence for a deep crustal layer
formed by plutonic salidivation of partial melt from
the mantle, in contrast to observations on rifted

margins. The data from the survey south‘of Flemish

Cap have been processed and analysis and interpreta-

tion are underway. It appears that a sharp ocean-

continent boundary is present about 20 km seaward of

the continental slope and that a wide zone which had

been suggested as continental in nature is in fact

underlain by thin oceanic crust. The full signifi-

cance of the results obtained from these two margins

should become apparent when detailed comparative
studies have been carried out on other segments of
the margin.

Seismic Refraction Survey of Orphan Basin

A major experiment was undertaken across Orphan
Basin and the adjecent margin, along the 1984 Litho-
probe reflection profile. The new Lithoprobe Ocean
Bottom Seismometers (0BS) were used in this opera-
tion, together with the new airgun array. Both of
these previously untried systems worked well and
provided over 27,000 refraction shot traces, although
the extremely soft sediments of the sea floor within
the central part of the basin unfortunately caused
several 0BS's to fail to separate from the bottom
after release. This is now believed alsoc to have
been the cause of earlier OBS losses in the same
area. The technique adopted for this work was to
obtain & dense coverage of both shot points and
receivers along the profile, which should enable
resolution of the two-dimensional velocity structure
across the extensional basin for correlation with the
structural features observed on the deep reflection
records. The refraction data were completely
processed within two months of acquisition, demon-
strating the effectiveness of our in-house processing
system now that development is complete. Excellent
crustal and mentle arrivals were obtained throughout
the data set, and it is apparent that the quantity
and quality of the data represent a major advance in
the application of seismic refraction to continental
margins. Analysis and interpretation of the data is
underway and will clearly be a major undertasking to
complete. At this stage, it can be seen that Orphan
Basin is underlain by thinned continental crust, as
determined by previous studies, and there is
considerable lateral variation in the structure. The
main problems of interest, at least initially, are
the topography of the Moho under the basin and the
presence or absence of a deep intermediate layer and
its lateral structure. The results, particularly
when combined with the deep reflection observations,
should provide new insight into the formation and
evolution of marginal basins.

A particularly detailed data set was obtained across
the adjacent ocean-continent boundary; preliminery
analysis shows complex velocity structure and
indicates good agreement between mantle depths as
determined from the refraction data and events
previously identified a Moho on the reflection
records.

Geodynamic Modelling

The Geodynamics Modelling Group, in cooperation
with researchers at Dalhousie University, is
currently working on significently upgrading its
ability to conduct numerical experiments using




supercomputer technology. The key to this progress
has been the acgquisition of a state-of-the-art finite
element analysis program called ADINA, which can take
advantage of the large memory and fast processing
speed of the modern supercomputer. Continued
progress in understending the evolution of structure
in the earth's crust, such as sedimentary basins,
requires this enhancement to our computational
capabilities. Previously, the scope and completeness
of our models was limited by the capacity of even
scientifically orientated meinframe computers.
Simplified models, with corresponding limitations,
were implemented with these smaller computers, but we
quickly reached the point where greatly increased
pragramming effort yielded less and less scientific
progress. We have restructured our approach to one
where a strong emphesis is placed upon modularity of
design. Personal work stations communicate with both
mainframe and distent supercomputers. Each component
carries the job it is best suited to perform. Ffor

example, the numerically intensive solution to
problems in continuum, mechanics is done on the
supercomputer, while graphics, post processing and

problem redesign are all handled by the work station.
We have just completed the implementation of ADINA on
a supercomputer in Dorval, Quebec. We are currently
formulating the scientific problems this new capabil-
ity allows us to investigate. Our focus is on the
geologically complex problem of rifting associated
with the breakup of continents and the formation of
continental margin sedimentary besins and the
reaulting hydrocarbon source regiona therein.

Potential Fields

Laurentian Channel

High resolution aseromagnetic data collected in
the Laurentian Channel area and south of Newfoundland
in 1985 were interpreted by Paterson, Grant and
Watson Ltd.

Structural trends were identified with possible
onshore linkages, and lithofacies wee determined at
several crustel levels through magnetic zonation.
Three types of magnetic basement were recognized:
deep crustal, underlying Meguma and Avalon; younger
and shallower, consisting of Late Precambrian to
Devonian rocks; at least two later magnetic horizons
corresponding to Triassic-Jurassic dykes and Early
Cretaceous volcanics.

The Long Range - Cabot Fault aystem is the only
system continuous from Newfoundland to Nova Scotia.
The prominent Orpheus Feult extends towards Burin
Peninsula, but is terminated before reaching New-
foundland. The newly identified Sydney Fault may
represent the Humber/Gander boundary.

Northeast Newfoundland Shelf

High resolution aeromagnetic data collected in
1985 by a GSC/Industry consortium were subjected to
preliminary interpretation by Allan Spector and
Associates. This study was sponsored by the GSC and
four of the original five industry participants.

Main products of the study were maps showing:
precarboniferous magnetic basement elevation, struc-
ture, and thickness; total sedimentary thickness.
Nineteen zones of depressed basement were identified

from depth to besement analyses.
Southeast Labrador Sea

Concurrent with the 1985 survey operation on the
Northeast Newfoundland Shelf, regional aeromagnetic
data were collected by the GSC over the adjacent
oceanic region to the northeast.

These data were merged with existing magnetic
data in the area and analyzed in-house with the
following results: the boundary between continental
and oceanic crusts has been delineated with gresater
confidence than before; two major fracture zones have
been mapped across the deep ocean, with possible
extensions onto the shelf; magnetic lineations show
the motion of Iberia relative to the Grand Benks in s
more quantitative fashion than previously possible;
the data have contributed to en understanding of some
deep crustal features seen in Lithoprobe lines that
were shot in the area.

East Coast Marine Magnetic Data Set

Through a contract with Arkani~Hamed of UBC, a
method was developed for reducing magnetic data to
the pole over a broad geographic erea, then applied
to the entire set of AGC's marine magnetic data off
the east coast. Following that procedure, a general-
ized inversion technique was sapplied to the data in
order to determine the variations in the sepparent
magnetic susceptibility of the crust. Two crustal
layer models were used, one thin, the other thick.
Long wavelength components of susceptibility varia-
tions were enhanced in both models, whereas short
wavelength components were pronounced in the thick
model only. The oceanic crust was delineated as a
low magnetic area in both models.

Satellite Altimetry

In a contracted investigation carried out by the
University of New Brunswick, data sets derived from
sea surface gravity measurements and satellite
altimetry observations were compsred to determine
levels of bias between the data sets, as well as
their respective frequency contents. Regional biases
of up to 10 milligels may be present in the data, for
reasons so far undetermined. Satellite altimetry
data show good resolution of features for wavelengths
above about 50 km, whereas marine gravity data
resolve features down to about 5 km.

A by-product of the investigation was the devel-
opment of a technique that may prove useful in the
spatial decompasition of the geoid signal for
separating geoid height enomalies by source depth.

Admittance Studies

An investigation was launched t analyze the
isostatic response of the earth to topograsphy by
studying the linear transfer function (sadmittance)
between gravity anomalies and bathymetry. Observed
admittance can be compared with admittance computed
for models based on different methods of compensa-
tion, to determine the state of isostasy and some
physical parameters of the 1lithosphere such as
flexural rigidity.
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Sept. Iles Batholith

Gravity and megnetic data were collected on a
high resolution survey designed to map the horizontal
extent of the Sept. Iles batholith. The aperation
was carried out aboard CSS DAWSON with participation
from staff of the Geophysics Division in Ottawa. The
requirement for precise navigation necessiteted the
use of four different positioning systems during the
survey, at a considerable cost in logistical and
processing complexity. Data have not been reduced,
edited, and merged in the National Gravity Data Base
preparatory to detailed interpretation.

DNAG East Coast Gravity and Magnetic Maps

Final colour prototype maps were produced at a
scale of 1:5 million to portray the regional gravity
and magnetic fields over the continental margin of
eastern Canada. The maps extend from the Gulf of
Maine in the south to the Lincoln Sea in the north,
and will accompeny AGC's forthcoming volume in the
DNAG series.

The gravity map combines observations that were
made on land, on the sea floor, on the surface, and
by satellite. The magnetic map combines observations
collected by ships and seircraft. A companion map
portrays bathymetry and dry land topogrephy. Taken
together, these maps will fecilitate the study and
intercomparison of regional features, as well as the
caorrelation of continental and organic structures.

Ness Gravity Maps

With the fipal adjustment of AGC marine gravity
data and margins of this data set in the National
Gravity Data Base, routine production of all east
coast NESS gravity maps became feasible. Five maps
were prepared at the publicetion scale of 1:1
million, for regions in the Labrador Sea and off
southwestern Nova Scotia.

Computing and Data Processing

Various hsrdware upgrades were implemented to
provide a facility for producing high quality colour
plots in both screen and hard copy formats, and to
improve the group's capacity for producing black and
white large format plots.

Communications were upgraded in two ways:
through extension of our network to connect with the
BIO Image Pracessing VAX (facilitating access to a
machine well suited to large batch jobs), and to the
BIO Shore MicroVAX (for auxiliary processing);
through expansion of [/0 to support an increased
number of terminals and PC's, including the Seismic
Group's PC-based CAD system. Substantial effort was
expended in the implementation and adaptation of
sof tware to perform a variety of tasks on our poten-
tial field data: gridding and contouring, smoathing
and filtering, merging and adjustment, and display in
cantour and profile form. The programs have been
assembled into an integrated package featuring
reascnably consistent dialogue, and compatible file
formats.

A comprehensive package of potential field

modelling software was purchased from Geosoft Inc.
The package performs gridding, data manipulation in
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the frequency domain, and forward/inverse modelling
of magnetic and gravity enomalies. The full package
runs on MicroVAX computers, with s subset of progrems
executable on a personal computer.

Shipboard Systems

A comparison carried out aboard CNAV QUEST indicated
that the KSS-31 (successor system to the KS5-30) is
about twice as accurate as our existing KSS-30. The
evaluation project was drawn to a close with the
KSS-30, and presented st the XII meeting of the
International Gravity Commission.

The CIGAL (Computer Integrated Geophysical
Acquisition and Logging) system was used on three
cruises: a minimum of supervision and no operator
intervention were required on the last two. In
recent developments: software was overhauled to
improve processing efficiency, reliability, and
future maintenance; a method was implemented to link
CIGAL to & shipboard MicroVAX for the automatic
transfer of data from logging to processing environ-
ments.

A contract was let to convert SHIPAC, our ship-
board geophysical data processing package, to run on
8I0's new generation of MicroVAX shipboard computers.
With the advent of CIGAL, some front-end redesign was
necessary to handle new data formats. Other modifi-
cations were coded in to capitalize on the increased
processing power of the MicroVAX, and to meke effec-
tive use of a proprietary graphics softwere package.

0DP Leg 105

Interpretation of data from this leg continued.
In Baffin Bay, OPD Leg 105 drilled Site 645 (2018 m
water depth), recovering 1147 m of lowermost Miocene
to Quaternary sediments. The drilling results, a
regional multichannel seismic net, and industry wells
on the Greenland margin and in Davis Streit sellow us
to reconstruct the Late Paleogene-Quaternary tectonic
and sedimentary history in southern Baffin Bay. A
deep regional seismic reflector (R3) that extends
across the central part of Baffin Bay and lies at a
depth of abgut 1540 mbsf in the vicinity of Site 645
was not reached, but our results suggest a Late
Eocene-Early Oligocene age for the horizon. That
age, depositional sequences in seismic records and
results of a preliminary subsidence model for the
site indicate that subsidence, following rifting of
the basin, began between 63 and 55 Ma, and that
spreading ceased by the Oligocene, in agreement with
plate tectonic models for the region. This basin
probably was not a major conduit for water-mass
exchange between the Arctic and Atlantic Oceans prior
to the Eocene.

Silty and sandy mud and muddy sand (porosities
20-30%), deposited in relatively deep water at rates
of 30 to 140 m/my, dominate the sedimentary sequence
at Site 645. Organic carbon contents average near 1%
over much of the sequence, with a maximum of 3%, but
the organic matter has low hydrogen indices and is
predominantly of terrestrial origin. The paucity of
siliceous and calcareous biota, the neritic aspect of
diatom and dinocyst flores end other indicators
suggest that cool, subsaline, low-productivity
surface waters predominated from at least the Miocene
to the present.




Personnel Notes

R. Boutilier joined Regional Reconnaissance
Subdivision as Geodynamics Tectonic Modeller; G.
Dakey and P. Bugden have joined the subdivision as
Geological Research Assistants; and P. Durling as a
Marine Geoscience Technologist.

Two staff members are on educational leave ~
Brian Nichols at Durham University and Ruth Jackson
at University of Oslo.

Dr. B. deVoogd joined the subdivision as an NSERC
Fellaw.

Attendance at Meetings, Conferences, Courses
R. Boutilier

Basins of Eastern Canada and Worldwide Analogues,
Halifax, August 13-15

American Geophysical Union Fall Meeting, San
Francisco, December 1986

C.E. Keen

Acadia High School Seminar, "The Deep Earth", May
1986

Geological Association of Canada Annual Meeting,
Ottawa, May 1986
Geologist Annual

Canadian Society of Petroleum

Meeting, June 1986

2nd International Symposium on Deep Seismic Reflec-

tion Profiling of the Continental Lithosphere,
Cambridge, U.K., July 1986

R. Macnab

Canadian Hydrographic Conference, Burlington,

February 18-19
F. Marillier

American Geophysicel Union Annual

Francisco, December 1986

Meeting, San

S.P. Srivastava

Geologicel Associstion of Canada Annual Meeting,
Ottawa, May 1986

Ocean Orilling Program Leg 105 Post Cruise Meeting,
Texas, May 28-31

Canadian Society of Petroleunm Geologists Annual
Meeting, Calgary, June 2-4

Ocean Drilling Program Workshop, Montreal, September
25-27

G. Stockmal

Geological Association of Canada Annual Meeting,
Ottawa, May 1986

Basins of Eastern Canada and Worldwide Analegues
Symposium, Halifax, August 13-15

J.M. Woodside

12th Meeting of International Gravity Commission
Membership on Committees

C.E. Keen

Member, CNC, Lithosphere

Member, Working Group 3 of ILP

Member, CMG, IUGS

Member, Lithoprobe Steering Committee

Member, NSERC Commission on Strategic Grants

Member, Wilson (CGU) and Miller (Royal Society) Medal
Committees

Member, Ocesn Drilling Program Atlantic Panel
Associate Editor, Canadian Journal of Earth Sciences
R. Macnab

Member, GSC Geophysical Data Base Committee

S.P. Srivastava

Member, Working Groups I-1 and I-4, International
Association of Geomagnetism and Aeronomy

Canadian Representative on Ocean Drilling Program
Tectonic Panel

Member, Ocean Drilling Program Canadian National
Committee

Member, Working Group 2B, International Geologiéal
Congress

G. Stockmal
Member, Executive Committee and Scientific Program
Committee, Atlantic Geoscience Society Symposium on

Basins of Eastern Canada and Worldwide Analogues

Secretary, Executive Committee, Atlantic Geoscience
Society

Member, Lithoprobe East Transect Committee

Assaciate Editor, Maritime Sediments and Atlantic
Geology

J.M. Woodside

Member, Board of Directors, Bureau of Gravimetrique
International

Program Support Subdivision
K. S. Manchester
The mandate of Program Support subdivision is to
provide effective central support in electronic and
mechanical engineering, data management, information

systems, planning, coordination, development and
maintenance, field logistics end field equipment
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maintenance.

To meet this mandate the Subdivision is divided
into three sections:

The Technical Services Section is responsible
for providing, operating and mainteining all geophys-
ical equipment, seismic refraction and reflection
instruments, sidescan sonsr survey systems, and
magnetic and gravity instruments as well as marine
geologicel sampling equipment such as piston, grav-
ity, rock and vibrocorers; Shipek, Van Veen and
Echman greb samplers end rock dredges. This section
also provides the Division's primary logistic support
for 8ll field projects and equipment by providing,
outfitting and maintaining field vehicles, ATV's,
treilers, launches, boats and freight and laboratory
containers.

In recent years staff in this section have taken
an responsibility for the management of significant
contracts for maintenance and enhancement of systems,
have cooperated with engineers and scientific staff
in the improvement of systems and equipment and have
adjusted to the increasing use of computers as
integral components in many systems.

The Instrument Development Section designs,
develops and tests electronic and mechanical equip-
ment to enhance existing systems or to meet the
requirements for new instrumentation made necessary
by new scientific objectives of the Division.

This group works in close cooperation with
scientific investigators during planning, design,
development and implementstion of new systems.

The Data Management Section is responsible for
the safe archiving and cataloging of data and samples
and provision of reasonable accessibility; the admin-
istration of daeta release and provision of better
methods of data release; the development and mainten-~
ance of AGC institutional software and provision of
assistance in software development; the management of
institutional information systems and advising and
implementing policy on AGC computer usage.

Highlights

The 1987/87 season was busy and varied, "with
staff involved in field projects or cruises in
geographic areas from the Arctic Ocean in the north
to Nova Scotia in the south and to the Beeufort Sea
in the west. Subdivision staff supported 39 separate
field and cruise projects, of which 11 were in
support of AGC-supported university projects and/or
AGC contract field operations, for a total of 1,042
person days in the field.

Ice Island Project

The Ice Island was occupied by AGC staff for the
complete field season from April to August. A major
commitment of the subdivision was the assignment of
M. Gorveatt for the whole period to coordinate the
logistics and field operations on the Ice Island. In
his place, M. Hughes acted as Head of the Technical
Services Section of the subdivision.

OBS Dperations and Maintenance Contract
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A Standing Offer contract wes arranged for e
three-year period with Seakem Oceanography Ltd. to
operate and maintain the 24 ocean bottom seismometers
on all our field use during the contract period. The
contract staff was given training in the lab prior to
the field season. B. Chapman is the manager of this

contract.

Long Coring Facility (LCF) Installed on CSS HUDSON

The University of Rhode Island LCF was installed
on CSS HUDSON in March 1987 to be used in April and
September 1987 by AGC staff to get longer end lsrger
dismeter piston corer samples than had previously
been possible. The LCF is a large piston coring
system that has been developed by the University of
Rhode Island with support of AGC over the last three
years to ultimately be capable of taking cores up to
50 metres in length in full ocean depths. A reduced
system was installed on HUDSON with a corer weight of
4000 kg which will be used in water depths of up to
4000 metres. This reduced system is the meximum that
can be handled on CSS HUDSON's 3/4" diameter cable
and winch system, and is possible only because the
HUDSON hes the largest cable and winch available on
any North American research vessel. If the 1987
tests are successful, it is anticipated thst the 50
metre system will be used on HUDSON in 1988 or 1989,
depending on funding aveilable.

Polar-8 Icebreeker

K. Manchester represented EMR in discussions
with the Ministry of Transport's "Polar Icebresker
Project". This consisted of writing the "Scientific
Facilities" section for the Statement of Requirements
document that was prepared to go to the shipyard
which would be contracted to design and construct the
Polar-B icebreeker for delivery in 1992/93. The
Statement of Requirements calls for excellent labora-
tory facilities, deck and over-the-side handling and
scientific winch facilities, and a moon-pool capsebil-
ity for hendling instruments, ROV's, etc. A ship of
this sort will enable a whole new area of Arctic
marine geoscience research to be undertaken.

New Class Il Research Vessel Design

The Department of Fisheries & Oceans, as part of
its Vessel Acquisition and Replacement Plan (VASP)
issued a contract in the summer of 1986 to design a
new Class II research vessel for the replacement of
both the CSS DAWSON and CSS BAFFIN here at B8I0 in the
early 1990's. The statement of requirements for this
design was produced with major input from the BIO
Ship Users Committee on which AGC is represented. A
smaller four-person BIO ClassIl Design Committee was
formed that would directly deal with the contract
ship designers. K. Manchester of AGC is a member of
this committee. The conceptual designs have been
completed for a 7é-metre vessel which will have
excellent marine geoscience capabilities, including a
small moon pool to allow geotechnical drilling in the
future.

Browser

Program Support Subdivision Systems Development
Section has been involved in managing an Unsolicited
Proposal with Brooke Ocean Technology to develop a
system to produce a sea floor photographic mosaic of




the sea floor over a 30-metre diameter circle. The
machine has shown great promise in water depths of up
to 30 metres in producing a detsiled photo mosaic
that has meny applications to AGC research. D.
Heffler is the scientific authority on the project.
The plan is to meke BROWSER an operational tool in
shelf depths to 500 metres with mosaic depths of 60
to 100 metres.

Geographical Information Systems

Investigations continued in 86/87 into applica-
tions of Geographical Information Systems for AGC. A
one-day workshop was organized with participants from
AGC, other GSC Divisions and outside organizations,
including local consulting firms and the Nova Scotia
College of Geogrephical Sciences to discuss the
application of sutomated mapping technology to the
Basin Atlas project and AGC projects in general, and
to provide some direction for future work.

Cooperation with the Nova Scotia College of
Geographical Sciences resulted in the completion of a
second cooperative project investigating the use of
Ceographical Information Systems in the compilation
and preparation of manuscript surficial geolaogy
maps.

Coastal Information System

Continued cooperation between coastal geomor-
phologists in Environmental Marine Geology Subdivi-
sion and Program Support's Data Section has culmina-
ted in the production of an atlas of coastal informa-
tion for the Avalon Peninsula of Newfoundland. Two
cooperative student work terms have completed soft-
ware development Ffor the basic CIS, including map
production software. A re-design of the data input
modules is in progress.

Word Processing

Date Section, in cooperation with Administration
and AGC Secretaries, conducted investigations on
options for the replacement of AGC's word processing
equipment. Secretaries were extensively involved in
the definition of requirements and evaluation of
systems. A final recommendation was made to manage-
ment and accepted. Data Section will be involved in
87/88 with the implementation of the chosen system.

Curation

AGC has continued to improve its systems for
cataloguing and storage of geophysical records and
samples. The associated standard record and sample
information has been meintained with the upgraded
RECINV and Sample Inventory (SID) data bases respec-
tively. These systems have both been designed to
ensure quality and inventory control of sample and
record material as it is acquired by AGC Curation.
In 1986, 13 sampling cruises and 3 field programs
obtained semples from more than 626 locations, with
more than 990 metres of core sampler, with 20,000
metres of associated analog records recovered.

Hicrofilming of Geophysical Records

On behalf of the Geological Survey of Canada,
the Atlentic Geoscience Centre has s mandate to
preserve all analog acoustic records for future

geoscientific study. Some 150,000 metres of underway
geophysical records are presently curated by the
Program Support Subdivision of the Atlantic Geo-
science Centre represent both an invaluable and
irreplacable resource. Every effort and resource has
therefore been devoted to the adequate curation and
preservation of these records such as in the initia-
tion of a microfilming contract utilizing a Iamenan
TFC 6000 flow camera. Records from the 1985 field
season have now been processed and inspected for
defect in the information image. All records are
routinely logged in a data base and transmitted to
and fromn the contractor under strict guidelines to
prevent damage or loss. Microfilm quality is being
maintained and controlled by adequate inspection
which includes evaluation of workmanship, equipment
performance and materials measured by accepted
standards. During the 1987/88 fiscal year, records
up to 1962 will be processed ending with the repro-
duction of 1986 and 1987 records for convenience.
Processed microfilmed records retained for permanent
or archival purposes will be distributed as GSC Open
Files with & master copy housed at the Public
Archives of Cenada and s working copy accessible on
site.

Contractor System for Sample Storage

The installation of a high density storage
system for ambient sample holdings in the Atlantic
Geoscience Centre core repository has increased over-
all warehousing space capacity by about 45%. Rolled
racking utilizing existing shelving can readily move
by mechanical control and leave only one access aisle
open, which is available upon demand. Hence, the
same surface is being utilized, but the capacity has
been almost doubled. More than 200,000 processed
marine sediment samples will be stored in this manner
in 28 bays of pallet racks.

Personnel Notes

The Subdivision consists of a permanent staff of
one senior manager, one secretary, two engineers, two
physical scientists, two computer scientists, twelve
technologists & technicians plus one 1librarian and
one clerk seconded to the BIO Library and one drafts-
man seconded to BIO drafting group.

Miss Deboreh Langdon, a computer scientist, left
Progrem Support to take a position with the Depart-
ment of Environment, Atmospheric Environment Service.
Mr. J.R. Currie, a computer scientist, joined Program
Support coming from the Department of Fisheries &
Oceans. Mr. Wayne Prime, a computer scientist, also
joined our Subdivision coming from Regional
Reconnaissence Subdivision of AGC.

Attendance at Meetings, Conferences, Courses
J.R. Currie

National Computer Show, Toronto, November 18-19,

1986
M.E. Gorveatt

Arctic Delta Ffailure Experiment (ADFEX) Meeting,
Quebec City, Februery 23, 1987
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I.A. Hardy

Micro-recording Technology Course, QOttawa, Ontarie,

April 21 - 25, 1986.

Presented talk on The Atlantic Geoscience Centre
Sample Management System, at open meeting for Society
For The Preservation of Natural History Collections,
Smithsonian Institute, Washington, D.C., June 9,
1986.

Conducted tour of AGC curation facilities for perti-
cipants of the International Centre faor Ocean Devel-
opment (ICOD) Short Course in Non-fuel Offshore
Minerals, Bedford Institute of Oceanography,
Dartmouth, Nova Scotie, March 5, 1987.

Career Track Seminar, Halifax, Nova Scotia, March 24,
1987.

D.E. Heffler

Ocean Drilling Progrem Engineering Section Meeting on
pressuremeter development, College Station, Texas,
April 30 - May 2, 1986.

Met with Geophysics Division, GSC on Microprocessor
Development, Ottawa, Ontario, October 23, 1986.

Lateral Stress Tool Development Meeting, Texas A & M
University, College Station, Texas, December 7 - 9,
1985.

Visited White Technology in Phoenix, Arizona,

December 9 - 11, 1986.

Arctic Delta Failure Experiment meeting, Quebec City,
Quebec, February 23, 1987.

W.G. Mchlnnon

Met with Long Coring Development Project personnel to
coordinate logistics for coring on CSS Hudson cruise
in October at the University of Rhode Island, Quonset
Point, Rhode Island, June 5 - 9, 1986.

K.S. Manchester

Remote Opersted Vehicle (ROV) Conference, Aberdeen,

Scotland, June 24 - 26, 1986.

Deep Water ROV meeting, Pat Bay, B.C., September 3 -
5, 1986.

Technical and Engineering Development Committee of
the Ocean Drilling Program meeting, College Station,
Texas, September 16 - 19, 1986.

Canadian Ocean Drilling Program National Workshop,
Montreal, Quebec, September 25 - 27, 1986.

EMR/DFO Project Remote Operated Vehicle (ROV) Project
Technical meeting at International Submarine Engin-
eering, Vancouver, 8.C., December 17 - 19, 1986.

Geophysical Instrument Committee meeting, visit
Ministry of Transport for discussions on Arctic-8
vessel and discussions on Seabed II, Ottawa, Ontario,
January 29, 1987.

handling equipment

Deep ARemote Operated Vehicle
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meeting, Victoriae, British Columbia, March 13, 1987.

S. Merchant

Ottawa, Ontario,

Micro-recording Technology Course,
April 21 - 25, 1986.

A.G. Sherin
Curataors' meeting in Ottawe, Ontario, May 22, 1986.

10th International Conference of the Committee on
Data For Science and Technology (CODATA), Ottewa,
Ontario, July 13 - 18, 1986.
featured Speaker on Planning,
Management Seminar, Technical University
Scotia, Continuing Education Division, Halifax, Nova
Scotia, August 18 - 19, 1986.

Netional Computer Show, Toronto, Ontario, November 18
- 19, 1986.

Lecture and demonstration for the International
Centre for Ocean Development (ICOD) short course in
Non-fuel Offshore Minerals at the Bedford Institute

of QOceanography, Dartmouth, Nova Scotia, March 5,
1987.

Visited United States Geological Survey to observe
their Geographical Information Systems and mapping
technologies, Reston, Virginia, Merch 26 & 27, 1987.
8th International Symposium on Automation end Cartog-
raphy, Beltimore, Maryland, March 29 - April 3,
1987.

Memberships on Committees

A.S. Atkinson

Member, BIO Electronic Stores Committee

M.E. Gorveatt

Member, BIO Safety Subcommittee

I.A. Hardy

Member, AGC Curation Advisory Committee

Member, Society for Preservation of Natural History
Collections

Chairperson, Society for Preservation of Netural
History Collections Computer Use Committee

M.D. Hughes
Member, BIO Safety Subcommittee
K.S. Menchester

Member, Technical and Engineering Development
Committee (TEDCOM), Oceen Drilling Program

AGC Representative on Bedford Institute of
Oceanography Ship Users' Committee

Member, Oepartment of Fisheries & Oceans Class II
Reserch Vessel Design Committee

Sof tware Acquisition:
of Nova |




A.G. Sherin Data Requests:
Internal External

tember, BIO Computer Advisory Committee General Information 225 35
Reproductions 450 3
Member, Halifax Y.M.C.A. Computer Studies Advisory Computer 3 1]
Committee GSC/EPB Open File 10 8
Purchasing Services 9 0
Member, Organizing Committee for Graphics Interface Stationary 8 0

1990 (to be held in Halifax, Novea Scotie)

Member, Atlantic Provinces Council on the Sciences
(APICS), Computer Science Committee

Data Management Statistics
Requests for Services:

Samples - 1100 internal
- 150 external

Sample plots/prints - 80 internal
- 75 external

Samples acquired 1986 field season:

Lehigh Cores - 16
Gravity Cores - 130
Piston Cores - 136
Push Cores - 42
Grab - 167
Box Cores - 10
Tri Core - 2

Subsampling: Internal

Erratics/provenance - 92
x-radiographs - 120
Foraminifer - 651
Palynology - 820
Diatoms - 58
Coccoliths/smear slides - 463
Lithologic analyses - 615
Thin sections - 89
Core photographs - 187
Paleomagnetic - 621
Acetate peels - 25
Geotechnical
Atterburg's Limits - 56
Water concept - 282
Sediment Slabbing - 111
Shear Vane - 342
Tor vane - 49
Consolidation - 35
Porewater chemistry - 21
Velocimetry - &
Bulk Density - 10
Thermal Conductivity - 8
Dating

Th/U - 134
Cls - 382
Stable Organic Isotopes - 769
Total Organic Matter - 7
0i8 - 84
Lead 210 - 123
Magnetic Susceptibility - 48
Thermoluminescence - 17
Trace Fossils - 2

Sediment Size Analysis
Heavy Minerals - 190
Trace Elements - 33



CORDILLERAN & PACIFIC MARGIN DIVISION

D. Tempelman-Kluit

The Cordilleran and Pacific Margin Division is
responsible for geological and geophysical studies
in most of the Canadian Cordillera, the continental
margin, and the adjacent deep ocean. Our mandate is
to increase the knowledge of the composition, age
and origin of the earth's crust in the region, so as
to permit accurate assessments of the mineral and
hydrocarbon potential and guide mineral and
hydrocarbon explaoration. It will also help identify
and predict geological hazards on land and on the
seafloor and will provide the knowledge needed for
planning and orderly development of land use.

The Division operates from offices in two
locations - Vancouver and Sidney, B.C. It
incorporates personnel who were part of the
Geological Survey of Canada and the Earth Physics
Branch before April 1986. Amalgamation of the two
groups is now complete and we are operating as one
Division with three sections - one concerned with
mainland geology and geophysics, a second with the
geology and geophysics of the offshore and a third
focussed on neotectonics and seismicity.

The Cordilleran and Pacific Margin Division has
70 full-time employees, 28 at Vancouver and 42 at
Sidney. The Vancouver office includes 15 scientists
and 13 staff in administration, sales library and
technical support services. In addition one
scientist from the Mineral Resources Division and
two from Terrain Sciences Division are stationed at
Vancouver. At Sidney the staff consists of 17
scientists and 25 support and administrative staff.

Efforts in mainland geology involve a broad
spectrum of studies aimed at the bedrock geology of
the region that hosts most of Canada's western
mineral deposits. This work, which involves mapping
the rock unit distribution and detailed studies of
the stratigraphy, age, biostratigraphy, petrology,
metamorphism and structure, is done in Vancouver.
The geophysics of this region - its gravity and
magnetic fields, heat flow and paleomagnetism - is
done by scientists based in Sidney. The aim is to
improve the geoscience data base, and to extrapolate
surface geology to depth, for better mineral and
hydrocarbon assessments and for effective
exploration.

The geology of potential hydrocarbon basins on
the Pacific Continental shelf and that of the
surficial sediments of the Pacific Continental Shelf
and deep seafloor are studied by our scientists
based in Sidney. Efforts in the hydrocarbon basins
are concentrated on the stratigraphy,
biostratigraphy, thermal history, and source and
reservoir rock characteristics of the basinal strata
- the data permits assessment of the hydrocarbon
potential. Study of the surficial sediments aims to
determine the resources and to identify hazards to
development in the coastal zone.

Our work in neotectonics and seismicity involves

monitoring west coast earthquakes in Canada's most
active region. Hence we operate the western (anada
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telemetred seismic net from our Sidney office to
determine the magnitude, locus, frequqncy, and
origin of earthquakes. To determine past
seismicity we study the surficial sediments on the
west coast. The ultimate aim of these efforts is
prediction of major earthquakes.

The Division maintains an excellent research
library which is open to the public and operates a
Sales Office where Departmental publications and
maps are available.

Highlights

Studies of the Nazko Cone, about 50 kilometres
southwest of Quesnel, show that it is a composite
product of pre- intra- and post-glacial volcanic
activity ranging from 3.4 Ma (K/Ar) to 7000 years
(C-14). With dates yet to be obtained the study
will constrain the volcanic and glacial history
(Souther and Clague).

Additional studies of Quaternary volcanism
established that several pre- and intra-glacial
volcanic assemblages of the northern Garibaldi belt
extend almost to the Interior Plateau. The largest
of these, near Bridge Glacier, was built on a high
plateau above icefilled valleys. Pillow lavas and
lahars, deposited in a marginal lake and during
deglaciation, produced rotational slumps and
landslides.

In the Skeena Mountains (north central British
Columbia) basaltic caps on peaks (about 4 Ma) up to
200 m thick rest on sediments of the Bowser Lake
Group. Their sources are preserved in two groups
of volcanic necks in the northwestern part of
Bowser Basin. Correlation of the flow sequences
suggests that they were extruded onto a
west-sloping surface that has since been uplifted
and deeply dissected. The data will permit
estimates of the denudation rate of this part of
the Cordillera.

Analysis of 1986 Prince George earthquake
(M=6) and its aftershock sequence reveals that the
fault on which it was centred is a blind thrust 10
to 13 kilometres deep with northeast over southwest
vergence.

The megathrust potential of segments of the
Cascadia subduction zone was compared with similar
zones around the world. It suggests that very large
earthquakes are possible on the Cascadia subduction
Zone,

Conadont studies continue to provide critical
information. An exciting discovery of visually
identifiable conodont microfossils on bedding
surfaces of chert in the Sicker Group suggests that
cherts should be carefully examined in the field
for these fossils. Triassic conodonts from Queen
Charlotte Islands not only provide critical
biostratigraphic information but their Colour
Alteration Index (CAI) gives paleotemperature data
on these hydrocarbon source beds.

Careful studies of existing ammonoid
collections (Tipper and Paul Smith of UBC on
contract) has advanced zonation information on the




Lower Jurassic faunas. They are preparing a
bulletin that will have broad international interest
and will permit the accurate zonation of related
microfossils.

During a summer that saw excellent cooperation
and shared logistics with ISPG and DIAND staff,
mapping of the Dawson area (116 B-C) north of the
Tintina Trench was completed. The newly acquired
geclogical data demonstrates that large thrust
faults have overlap in excess of 100 km and that
some juxtapose contrasting facies, but not distinct
terranes. Early extension faults (Proterozoic) are
related to copper- and uranium-bearing breccias now
the subject of a thesis study. The improved
geological understanding will permit a better
appraisal of the mineral and hydrocarbon potential
of a large region of northern Yukon.

Field work was completed on a transect of the
Selwyn Basin which began with the IMPP project in
Nahanni area and continued into Sheldon Lake and Tay
River areas. The work has demonstrated that certain
stratigraphic marker horizons can be traced across
the entire basin and thus provide better control for
the search for mineralized strata. The structure is
dominated by flat imbricated thrust faults. The
mid-Cretaceous South Fork volcanics comprise a thick
intracaldera fill that hold some promise as targets
for gold exploration. Tertiary volcanic rocks with
local gold mineralization are more widespread than
previously known.

In Carmacks area the locus of the Big Creek
Fault is now recognized to be the edge of a
collapsed late Cretaceous volcanic magma chamber.
Known gold deposits, including some past producers,
follow this feature and the fault warrants more
focussed exploration for undiscovered occurrences.

Whitehorse Trough in Laberge and Whitehorse map
areas has Mesozoic strata that include likely source
rocks for hydrocarbons as well as reservoir rocks
and structural traps all at conditions near the
optimum for hydrocarbon generation. This region
warrants exploration for oil and gas.

During the 1986 field season detailed and
regional mapping in the Spatsizi (104H) map area
documented tight folding and related thrust faulting
which accommodated a great amount of northeasterly
shortening of the Jurassic and Cretaceous
stratigraphic sequence. A thrust fault which places
Lower Jurassic volcanic rocks on mid-Cretaceous
nonmarine strata indicates significant tectonic
burial of rocks which are a potential source for
hydrocarbons. Different structural tlevels of the
contractional deformation are exposed in blocks
bounded by steeply dipping, dip-slip faults.

Stratigraphy in the northernmost part of the
Bowser Basin was traced southward to the Klappan
anthracite coal deposits. An Upper Jurassic(?)
shallow marine to nonmarine succession that overlies
the Ashman Formation (marine) in the north, may be
correlated with the coal-bearing sequence farther
south, The implication is that rocks of the Ashman
Formation essentially filled the northern part of
the Bowser Basin, and younger sediments were
deposited in an estuarine to fluvial deltaic
environment. In this model the coal deposits are

expected to be restricted to the facies belt
marginal to a coeval marine basin farther south.
Substantial anthracite coal, possibly not
previously known, is exposed in Spatsizi Pravincial
Park north of the Klappan deposit.

Work in the difficult terrain and weather of
the Iskut map area is beginning to delineate
stratigraphic units, plutonic complexes and
structural features that present some obvious foci
for mineral exploration,

Several features indicating instability were
noted on the seaflo%r of Queen Charlotte Sound.
These include 28 kmé of slope failure deposits,
sand-wave fields on banks and probable occurrences
of shallow gas. No evidence of Holocene faulting
was found. About 80 kmZ of titaniferous sand
deposits were delineated. As they may be several
metres thick, their economic potential requires
further investigation.

On the Fraser Delta the assessment of hazards
to a submarine sewer outfall being installed by the
Greater Vancouver Sewerage and Drainage District
was completed; as was a study in conjunction with
Fisheries and Oceans and the Port Corporation of
the impact of the Roberts Bank coal-port
development on intertidal surface stability. In
the southwestern part of the Fraser Delta a team of
geoscientists (Cordilleran, Terrain Sciences and
SFU)} defined the seismic stratigraphy, now being
tested by drilling. The seismic work, which shows
that the soft sediments of the modern delta are a
thin veneer above hard Pleistocene deposits, will
form the basis for a much improved assessment of
the seismic risk but much remains to be done. A
seismic line run by ship in the main Channel of the
Fraser River westward from Dease Island suggests
that about 300 m of Quaternary sediments, probably
mainly Pleistocene, overlie an irregular “"bedrock"
surface, possibly of Tertiary sediments.

Analysis of current- and tilt- sensor data
from instruments recovered from a channel on the
bottom of Bute Inlet reveal the existence of
strong, episodic density currents that flow at
least 30 km from the head of the inlet to a lobate
depositional area.

Joint Canadian-U.S.-Chinese research in the
Bohai Sea using two Chinese vessels during the
annual flood of the Huang Ho (Yellow River)
gathered sedimentological and geotechnical data
that will be applicable to assessment of hazards in
the Beaufort Sea off the McKenzie delta where
similar data are difficult to obtain. It was found
that normal delta-front clayey silts regularly
failed and accumulated on the lower delta front
where they are compacted to a higher density than
those higher on the front.

On the Queen Charlotte Islands
biostratigraphic studies, based on foraminifers,
was conducted on Jurassic and Cretaceous strata.
On Cumshewa Inlet on Moresby Island previously
unrecognized Jurassic petroliferous strata were
studied in detail. This discovery extends the
known extent of hydrocarbon source beds and
suggests that these rocks may be expected to
underlie part and perhaps much of Hecate Strait and
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may represent an oil-prone sedimentary basin. On
northwestern Graham Istand a very thick
mid-Cretaceous section contains strata that range
from shallow marine to bathyal. These potential
reservoir rocks may be as much as 5000 m thick. The
contained microfauna common in the Gulf of Mexico
north to Kansas suggest a paleglatitude far south of
their present position.

Compilations of existing long-range sidescan
sonar mosaics over the Juan de Fuca ridge system and
the continental slope is complete. They provide a
powerful tool for locating the ridge axis, for
observing changes in morphology along trend, for
determining the relative ages of vglcanic deposits
and for locating mounds of possible hydrothermal
origin. On the slope the data shows the deformation
front, the surface expression of active faults, and
modes of mass transport on the slope and at its
base.

An integrated geophysical/geological study was
completed in the sedimented rift valley of the
northern Juan de Fuca Ridge where sedimented hosted
sulfide deposits were discovered the previous
season. A suite of over 500 heat-flow measurements
was completed to map the regional pattern of
hydrothermal circulation, including locations of
fluid recharge and discharge. Two major currently
active discharge sites were well characterized with
the surface heat-flow measurements, and their
structure at depth was imaged with ocean-bottom
magnetometer receiver/controlled current source
electrical resistivity soundings. The distribution
of sulfide outcrop was mapped with a video
(real-time) and still-camera system; bottom
photography also revealed a number of active
high-temperature (black-smoker) vents at one of the
high-heat-flow sites. A bottom-powered rock drill
was deployed with modest success at two of the
sulfide deposits. The site has been proposed,
reviewed, and highly ranked for an ODP drilling leg.
Investigators included Davis, Law Nabes (PGC),
Franklin, Goodfellow, Jonnason {GSC Ottawa),
Villinger (AW Polar Institute), Ryan, Kappaell
{Lamont), Ryall {Dalhousie).

Processing and compilation of data for a set of
fourteen 1:250,000 map sheets has been completed.
The detailed bathymetry and acoustic imagery will be
released as GSC maps in summer 1987, Compilation of
magnetic and gravity data for certain part of this
area is underway.

The successful completion of the GPS survey of
the Juan de Fuca horizontal control network was
significant on several counts. First, it was a
cooperative project involving the Geological and
Geodetic Surveys of Canada, working with the USGS
Earthquake Hazards Group at Menlo Park. Using seven
Ti-4100 GPS receivers simultaneously, a total of 21
control points were surveyed over a period of 10
days. Field operating costs averaged $1.5 X per
survey site, which is about one-half of current
trilateration costs in special-order surveying.
Secondly, the quality of the Data was excellent.
The standard deviation of the network adjusted
baseline lengths which ranged from 18 to 90 km was
3.9 mm. This represents an average precision of 1
part in 10 million, which is unprecedented in GPS
surveys to date. Finally, these data have allowed
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the determination of horizontal shear strain as a
function of distance from the deformation front of
the Cascadia subduction zone through comparisons |
with older first-order triangulation surveys (see
attached fiqure from Lisowski et al., 1987). These
strain estimates are consistent with a model of
accumulating elastic strain across a locked
subduction zone.

In summary, this project has shown the GPS
survey method to be an efficient, cost-effective
tool for monitoring regional horizontal
deformation. The quality of the data of this
survey suggests that comprehensive shear-strain
mapping on the west coast can be carried out now by
reoccupying older (pre-1950) first-order
triangulation networks. The shear-strain estimates
for Juan de Fuca Strait indicate strain is
accumulating in this region; hence, some urgency
exists for mapping the spatial extent of the
strained area, and in monitoring this strain
accumulation on a more regular basis.

Heat-flow measurements were made along the
LITHOPROBE PHASE I Vancouver Island Profile and
continuing across the Coast Plutonic Complex using
offshore wells, boreholes drilled for mineral
exploration and for geothermal energy assessment
and using oceanic techniques in fjords. The heat
flux under Vancouver Island shows a gradual
decrease from average values on the Canadian
Pacific shelf to very low values to the east of
Vancouver Island, and an abrupt increase in heat
flux from the low values under the coast of the
mainland to high values 20 km seaward of the
Garibaldi Volcanic Belt. Our analysis of the
thermal budget for the subducting oceanic
lithosphere indicates that the water produced by
dehydration of the oceanic crust must be flowing
updip, probably along the zone of seismic
reflectors with low electrical resistance, to where
it is absorbed in hydration reactions reproducing
the heat originally required to dehydrate the
crust. In this manor, heat is being "transported"
seaward, and a large zone of the subduction complex
is being altered.

Wells Gray Park was thought at one time to be

. the eastern end of the Anahim Volcanic Belt and the

present location of a hot spot. In the region west
and south of Wells Gray Park we measured the heat
flux and found it is linearly related to the heat
generation, similar to southeastern British
Columbia. The recent volcanics are not heating the
crust in general in this region.

For studying the ages of sediments and
sedimentation rates in the oceans using core
samples, a technique is required for ages greater
than can be determined using Cl4 procedures. We
measured the amounts of daughter products of
thorium-230 and radium-226 on more samples from two
cores using gamma-ray spectroscopy. These isotopes
come from the large, constant reservoir of
Uranium-238 in the ocean, and are deposited with
the sediments at a constant rate. The results are
self-consistent for each core, but two (C-14 dates
on one core are in disagreement. This requires
further investigation as the result is very
important.




Two scientists came from the South China Sea
Institute of Oceanology to observe how we make heat
flux measurements on the shelf where variations in
the temperature of the bottom water disturbs the
equilibrium heat flux. They need to measure the
heat flux under similar conditions in the shallow
seas around China where the maturation of
hydrocarbons depends on the temperatures within the
basins.

Raised and subsided beaches on the west coast of
Vancouver [sland have been identified, surveyed and
dated.

The megathrust poteatial of the various segments
of the Cascadia subduction zone have been compared
with similar zones around the world suggesting very
large earthquakes may be possible.

In the Yukon Territory 824 new gravity
observations were made, under contract, at intervals
of about 10 km. The regional gravity survey covered
the area between the Dempster corridor and the
Alaska border and north from Dawson (about 649N) to
the Beaufort Sea. Satellite-based GPS was used for
positioning. The gravity survey is the largest of
its kind in Canada to have used this new positioning
system.

Detailed gravity traverses were also conducted,
in-house, across the Richardson Mountains at about
660933'N and across the Kaltag Fault and the 0ld Crow
batholith along the Alaska border. Station spacing
averaged about 1 km and 126 gravity observations
were made.

A total of 142 additional in-house gravity
observations were made; the first survey was over
the Gun pluton in collaboration with the Vancouver
office mapping program in the Mackenzie Mountains,
the second survey was along several inlets on the
mainland coast in southern B.C. as part of ongoing
multiparameter studies at PGC/UBC.

With the Ottawa office four new gravity control
stations were established in the central Yukon to
facilitate the planned 1987 regional gravity survey.
An additional gravity-control survey also tied
precise gravity stations on Vancouver Island to the
national base network.

Terrain corrections were computed at PGC for
about 100 Cordilleran gravity observations. These
will be added to the national gravity data base.

Software/hardware. A 2-D gravity modeling
program was made user friendly and given an
interactive graphics capability. With some further
refinements now being completed, this software
package will be put on open file in 1987. A digital
automated-data acquisition system has been developed
for use on-station during field surveys. At each
station the system samples and stores barometric
elevation, atmospheric temperature, humidity and
stores the gravity-meter dial reading. Each day,
these data are transferred electronically to field
computer memory for processing, thereby facilitating
quality control and minimizing office processing.

Preliminary crustal-density structure models
have been prepared for (1) the LITHOPROBE profile

across Vancouver Island and adjacent marine areas,
(2) three profiles across the Tintina Fault in the
Yukon, and (3) the FGP deep-reflection profile
across the Mackenzie Delta.

(Contact: D.A. Seemann, J.F. Sweeney).

Personnel Notes

Dr. R.B. (Dick) Campbell, Director of the
former Division retired on 31 March, 1987. Dr. D.
Tempelman-Kluit took on the duties of Division
Director; Dr. J. Roddick and Dr. L. Law are the
subdivision heads at Vancouver and Sidney
respectively. DOr. D. Chapman joined the Division
in July 1986. Michael Force, storesperson, resigned
June 30, 1986 to return to university full time.
L.W. (Skip) Rines formerly of INAD joined the staff
in August 1986 as storeperson. Louise Fox was
appointed an indeterminate employee as
administrative clerk effective August 1986.

Attendance at Meetings, Conference, Cources

R.G. Anderson

Geological Association of Canada, Cordilleran
Section, Short Course No. 9, "Introduction to
Quaternary Sediments and Environments as
Applied to Mineral Exploration", April 18,
1986, Vancouver, B.C.

GEOEXPO '86 meeting, May 12-14, 1986,
Vancouver, B.C. {(sponsored by Association of
Exploration Geochemists and G.A.C.,
Cordilleran Section).

Canadian Institute of Mining and Metallurgy,
Branch 6 Meeting, October 2-4, 1986, Victoria,
B.C.

B.C. and Yukon Chamber of Mines, Cordilleran
Geology Round Up, January 26-28, 1987,
Vancouver, B.C.

B.D. Bornhold

International Association of Sedimentologists,
Canberra, Australia, August 1986. (Presented
4 papers).

American Geophysical Union, Fall Meeting, San
Francisco, December 1986.

C.J. Dodds

B.C. and Yukon Chamber of Mines, Cordilleran
Geology Round Up, January 26-28, 1987,
Vancouver, B.C.

H. Dragert

AGU Spring Symposium, Baltimore, Maryland, May
19-23, 1986. Oral Presentation: "The fall
(and rise) of central Vancouver Island: 1930
to 1985", g

Oregon State University Workshop on Earthquake

Potential in Oregon, Momouth, Oregon, February
27-28, 1987.
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PAC-GAC Annual Symposium, Sidney, B.C., March
27, 1987. Organizer, convener, session
chairman, and speaker: "Contemporary crustal
deformation measurements on central Vancouver
Island”.

C. Evenchick

Geological Association of Canada/Mineralagical
Association of Canada, Ottawa, May 19 to 21,
1986.

Symposium on Recent Crustal Movements in the
Pacific Northwest, Geological Association of
Canada, Pacific Section, March 27, 1987.

Cordilleran Geology and Exploration Roundup,
Vancouver, January 26-29, 1987.

Cordilleran Tectonics Workshop, Montreal,
February 1987.

H. Gabrielse

Cordilleran Roundup, B.C. and Yukon Chamber of
Mines, January 1987.

S.P. Gordey

Short Course - Geotechnical data collection for
Exploration Geologists by Dennis C. Martin;
Cordilleran Section, Geological Association of
Canada, October 30, 1986, Vancouver, B.C.

Conference - Cordilleran Exploration Roundup;
British Columbia and Yukon Chamber of Mines,
Geological Survey of Canada, British Columbia
Department of Energy, Mines and Petroleum
Resources, and Department of Indian and Northern
Affairs, January 26, 1987, Vancouver, B.C,

T.Jd. Lewis

Canadian Geothermal Energy Association Annual
Meeting, Pacific Geoscience Centre: Organized
meeting and presented a paper on the LITHOPROBE
Heat Flux Profile.

Third Canadian/American Conference on
Hydrogeology, Banff: Presented paper on the
importance of determining thermal parameters
within sediments.

LITHOPROBE Workshop on the Canadian Southern
Cordillera, Pacific Geoscience Centre:
Presented the heat flow results and participated
in the discussions of future plans.

Fall American Geophysical Union Meeting, San
Francisco: Presented an invited contribution to
the DNAG section on Neotectonics in North
America.

J.L. Luternauer
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Several meetings as scientific advisor to Fraser
River Delta Roberts Bank Environmental Review
Committee and Provincial Order in Council 908
Environmental Committee which impact of
development on the delta foreshore.

One meeting as west coast advisor to £EM
Departmental Committee on Ocean Mining.

J.W.H. Monger

British Columbia and Yukon Chamber of Mines,
Cordilleran roundup, January 26, 1987.

Lithoprobe Workshop, Pacific Geoscience
Centre, October 1986.

Circum-Pacific Energy and Mineral Resources
Conference, Singapore, August 1986.

Commission on Geological Map of World, Paris,
february 1987.

M.J. Orchard

Pander Society, Southeast - South Central,
Geological Society of America Meeting,
Memphis, Tennessee, 2-6 April 1986.

Cordilleran Geology and Exploration Roundup;
Vancouver, January 26, 1987.

Comdex, Las Vegas, California, November 10-13,
1986.

Cordilleran Geology and Explaration Roundup;
Vancouver, January 26, 1987.

G.C. Rogers

Papers presented at Conferences:

PNAGU - September 1986. "Megathrust potential
of the Cascadia Subduction Zone".

AGYU - December 1986. "Seismotectonics of
Western Canada“.

How VYolcanoes Work. January 1987. “The
effect of plate motions on Cascade volcanism".

GAC-PAC - March 1987. "Megathrust potential
of the Cascadia subduction zone".

D.A. Seemann

Colloquim IV Technical Program, Lake Louise,
April 23-24, 1986. Met with representatives
from industry to discuss recent GPS (Global
Pasitioning System) advances and techniques.

GSC-B.C. Yukon Chamber of Mines Round-Up,
Vancouver, B.C., January 26, 1987. Presented
(with J. Sweeney) a recent gravity compilation
of the Canadian Cordillera.

J.G. Souther

Geological Association of Canada, West Coast
Division Symposium on Juan de Fuca Ridge.

Canadian Geothermal Resources Association,
Annual Meeting, March 26, 1987.
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Symposium on Recent Crustal Movements in the
Pacific Northwest, Geological Association of
Canada, Pacific Section, March 27, 1987.

L.C. Struik

Geological Association of Canada, Ottawa, Annual
Meeting (Speaker), May 21-23, 1986.

Basins of Eastern Canada and Worldwide
Analogues, Atlantic Geoscience Society, Halifax
(poster presentation), August 13-15, 1986.

Cordilleran Geology and Exploration Roundup,
Vancouver (poster), January 26-28, 1987.

J.F. Sweeney

CC-8/5C-2, Kiel, Federal Republic of Germany,
August 1986. Presented rationale for Arctic
Transect for GGT.

GSA National in San Antonio, Texas, U.S.A.,
November 1986. NACOTP wrap up - invited talk
and poster,

Mackenzie Delta Workshop in Calgary, Alberta,
November 1986. Presented preliminary gravity
map and 2S5 models of upper crust.

LITHOPROBE Workshop at PGC, September 1986. CPC
coordinator and southern Cordillera gravity
background.

GSC Vancouver office - April 1986. Invited

gravity tutorial.

Arctic Strategic Planning Meeting, ADM office,
Ottawa, January 1986. Presented long-term
science objectives.

H.W. Tipper

Cordilleran Geology and Exploration Roundup,
Vancouver, January 26-28, 1987.

R.I. Thompson

Banff Conference on Future of Canada's Mining
Industry.

Cordilleran Geology and Exploration Roundup,
Vancouver, January 26-28, 1987.

Geological Association of Canada, West Coast
Division Symposium on Juan de Fuca Ridge.

Geoscience Forum in Ottawa.

J.0. Wheeler

Geological Society of America Annual Meeting,
San Antonio, Texas, November 10-13, 1986.

British Columbia and Yukon Chamber of Mines
Roundup, Vancouver, B.C., January 26-28, 1987.

G.J. Woodsworth

Geology and Exploration Roundup; British
Columbia and Yukon Chamber of Mines, Vancouver,
January 1987.

R.G

Cascades and Southern Coast Mountains
Workshop; University of Western Washington,
Bellington, May, 1987.

Lithoprobe Workshop; Pacific Geoscience
Centre, Sidney, September, 1986.

Special Talks and Lectures

R.6. Anderson

8.0D.

"Update on 1985 fieldwork: LITHOPROBE
transect, Gun Pluton project and Iskut River
regional mapping projects"; part of Pacific
Geoscience Centre symposium series, May 1,
1986.

“New ideas on Dawson map area granitic rocks
and on the Iskut map area"; in-house seminar
at Cordilleran and Pacific Margin Division,
Mainland Subdivision, September 26, 1986.

B.0. Bornhold

"Surficial geology of the western Vancouver
Island continental shelf". (University of
Victoria, Extension Course Lecture.

"Sedimentary Processes in British Columbia
fijords". Geology Department, Western
Washington University and Geclogical Survey of
Canada, Vancouver.

"Sedimentary Processes on the modern Huanghe
(Yellow River) Delta". Pacific Geoscience
Centre.

H. Dragert

A series of six geophysics lectures on gravity
for fourth-year physics students. University
of Victoria, Department of Physics, March
1987.

C. Evenchick

"Potential Hosts to Platinum Group Element
Concentrations" talk given at the Cordilleran
Geology and Exploration Roundup, Vancouver,
January 26, 1987,

S.P. Gordey

Origin, composition and identification of
sedimentary rocks (2 hrs. - lab and lecture);
British Columbia and Yukon Chamber of Mines
Prospecting School, Sept. 30, 1986, Vancouver,

Origin, composition and identification of
metamorphic rocks (2 hrs. - lab and lecture);
British Columbia and Yukon Chamber of Mines
Prospecting School, Oct. 2, 1986, Vancouver,

Precambrian history of the Cordiileran
miogeocline (40 mins.); University of British
Columbia, Department of Geology, part of the
senior undergraduate course Geology 425,
January 14, 1987, Vancouver, B.C.
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Paleozoic - Mesozoic history of the Cordilleran
miogeocline (40 mins.); University of British
Columbia, Department of Geology, part of the
senior undergraduate course Geology 425, January
14, 1987, Vancouver, 8.C.

New regional geologic maps for east-central
Yukon and implications for gold exploration (20
mins.); British Columbia and Yukon Chamber of
Mines, Geological Survey of Canada, British
Columbia Department of Energy, Mines and
Petroleum Resources, and Department of Indian
and Northern Affairs, Cordilleran Exploration
Roundup, January 26, 1987, Vancouver, B.C.

Evolution of the Selwyn Basin Region (1 hr.);
Pacific Geoscience Centre, February 24, 1987,
Sidney, British Columbia.

J.L. Luternauer

Invited to make oral presentation describing GSC
activities at the Fraser River delta for Fraser
River.

Estuary Workshop, Feb. 24-25, Vancouver
Sponsored by the Federal/Pravincial Fraser River
Management Program.

Interviewed by the Canadian Science News Service
re published report on the sedimentary controls
on a major ground fish resource on the western
Canadian continental shelf.

Interviewed by local radio, newspaper and T.V.
reporters re Fraser River delta drilling.

Performed to upgrade knowledge of delta history
and improve assessments of seismic risk.

J.W.H, Monger

M.J

“Terranes in Northern British Columbia" and
“Structural Evolution southern British Columbia"
at the University of Arizona.

“Evolution of S.W. British Columbia - Hope -
Ashcroft map-area“ at Western Washington
University and Washington University.

University of British Columbia; 2 lectures on
terranes for Cordilleran course.

Gallagher Visiting Scientist:
Calgary: lectures (1) on terranes and mountain
building; (2) evolution of tectonic concepts;
{3) terranes in Northern British Columbia; (4)
terranes in south British Columbia; (5) Global
Geoscience Transects project.

Cordilleran roundup: Setting of platinum

deposits in Ashcroft-Hope map-area.

.J. Orchard
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“The nature and application of conodonts" - 2
lectures at University of British Columbia,
March 1987.

University of

G.C. Rogers
8.C. High School Science Teachers Convention. P

Seminar at Cordilleran Subdivision of &SC.
Seminar at Simon Fraser University.
Seminar at University of British Columbia.
Seminar at Pacific Geoscience Centre.

Public lecture in University of British
Columbia - Heaven and Earth Series.

Public lecture in University of Victoria -
Geology of Vancouver Island Series.

Canadian Water Resources Association Workshop
on Dam Safety.

Vancouver Island Chapter of Engineering
Institute of Canada.

Greater Victoria Chapter of IEE.

Mational Earthquake Prediction Evalution
Council in U.S.A.

D.A. Seemann

GSC Vancouver office - seminar on 'Gravity

Surveys', November 7, 1986.

J.G. Souther
"Mid-Cretaceous to Eocene volcanism in the
Canadian Cordillera", University of British
Columbia.

“Neogene Volcanism in the Canadian
Cordillera*, University of British Columbia.

L.C. Struik

University of British Columbia course Geology
425 - 2 lectures on Plate Tectonics, January
1987.

R.I. Thompson

"Evolution of the Ogilvie Mountains, Yukon":
Geoscience Forum, Ottawa, January 22nd.

“The Canadian Cordillera: What and How": One
day short course; Exploration Roundup,
Vancouver January 28th.

"The Canadian Cordillera: What and How": One
day short course; CSPG, Calgary, February 6th.

“Extension and its influence on miogeocline
evolution, Ogilvie Mountains, Yukon"; Pacific
Geoscience Centre, February 27th.

“An introduction to the Earth Sciences": A
mini course consisting of ten two-hour
lectures presented to grade eight students at
Point Grey High School; January through April.



R.G. Anderson

“Developments in the Earth Sciences": A four
hour lecture and workshop session presented to
high school science teachers in the Vancouver
School Board as part of their continuing
education program; May.

"Cordilleran geology for prospectors”: B.C. and
Yukon Prospectors Course; two hour lecture;
October.

Advances in the Earth Sciences": Spectrum '86;
October.

J.0. Wheeler

"Kootenay and Slide Mountain Terranes" -
lecture, University of British Columbia, Geology
425 course.

“Mountain Building: Eastern Cordilleran" -
lecture, University of British Columbia, Geology
425 course.

G.J. Woodsworth

“The Coast Plutonic Complex"; University of
British Columbia, April 1986.

“Geology of the Canadian Cordillera"; University
of British Columbia, Geology 425, Co-organizer,
Spring, 1987.

Membership on Committees

Past-President of Geological Association of
Canada, Cordilleran Section.

Thesis Supervision: on thesis committees for
M.Sc. theses by candidates Derek Brown and
Charlie Greig in conjunction with U.B8.C.,
Department of Geological Science faculty.

Member of Local Organizing Committee for the
G.A.C.-M.A.C. Vancouver '90 annual general
meeting in the capacity of Technical Program
Chairman.

B.D. Bornhold

Member, Ocean Drilling Program, Southern Oceans
Panel.

Member, Departmental Coordinating Committee on
Ocean Mining.

Member, Advisory Committee on Undersea Feature
Names .

Vice-Chairman, Canadian Sedimentology Research
Group.

National Correspondent, International
Association of Sedimentologists.

Member, Advisory Committee, Geology of Canada
Series, French Edition.

E.E. Davis

Associate Editor, Marine Geology.

Member, Ocean Drilling Program: Central and

Eastern Pacific Panel.

Liaison Member, Ocean Drilling Program:
Lithosphere Panel.

National Science Foundation: Marine Geology
and Geophysics Division Review Panel.

Member, Committee on Scientific Ocean
Drilling: Crustal Fluids Working Group.

Workshop Discussion Leader, Oceanography and
Technology.

H. Dragert

Principal Investigator, NASA Crustal Dynamics
Project.

Corresponding Member, NACCSM (Advisory
Committee for Surveys & Mapping).

Member of executive, Pacific Section - GAC.

Contributing member, IAG, Special Study Group
2.85 (precise gravity).

H. Gabrielse

Douglas Medal Committee - Canadian Society of
Petroleum Geologists.

Nominations Committee - Geological Society of
America.

S.P. Gordey

Member - British Columbia and Yukon Chamber of
Mines Safety Committee.

T.J. Lewis

Member:

Geological Association of Canada
American Geophysical Association
Canadian Geophysical Union

Canadian Geothermal Energy Association

Director, Canadian Geothermal Energy
Association and Editor of the Newsletter.

J.L. Luternauer

Committee member on several Simon Fraser
University, Ph.D. and Master's thesis programs
and S.F.UY. Adjunct Professor.

J.W.H. Monger

Chairman, Coordinating Committee 7 {on Global
Geoscience Transects) of Inter Union
Commission on Lithosphere.
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M.J. Orchard

Corresponding member, International
Subcommission on Permian Stratigraphy, IUGS.

Adjunct Professor, Department of Geological
Sciences, University of British Columbia.

J.A. Roddick
Editor, IGCP Project 220: correlation and

resources evaluation of tin/tungsten granites in
southeast Asia and the Western Pacific Region.

G.C. Rogers

Member, Canadian Earthquake Prediction
Evaluation Committee.

Member, Greater Victoria Schoolboard Committee
on Earthquake Safety.

Coordinator, Juan de Fuca and Queen Charlotte
Transform Map Series.

J.G. Souther
Member GSA Bulletin Board of Associate Editors.

Member of Canadian Earthquake Prediction
Evaluation Committee.

Member A. Charland Ph.D. Thesis Committee,
McGill.

Member Canadian Geothermal Resources
Association.

J.F. Sweeney

Canadian representative, Arctic Subcommittee of
ILP (CC-8/SC-2).

Canadian coordinator, Theme I, Project 2 (Arctic
tectonic map/X-section). Canada/USSR Arctic
Scientific & Technical Cooperation Program.
Secretary-Treasurer, Pacific Section - GAC.

Member, Steering Committee, Global Geoscience
Transects Project (GGT) of ILP (CC-7).

R.I. Thompson
General Chairman of GAC Annual Meeting (1990).

Member, B.C. and Yukon Chamber of Mines Science
and Technology Committee.

Member of Canadian Lithosphere Committee,.
J.0. Wheeler

Geological Society of America Centennial Project
Steering Committee.

Geological Society of America Committee on
Committees.

Commission on the Geological Map of the Worid
Canadian delegate.
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Alberta Research Council Review Committee on
Geological Atlas of Western Canada.

G.J. Woodsworth

Member, Canadian Permanent Committee on
Geographic Names.

Member, Advisory Committee on Glaciological
and Alpine Nomenclature.

Research Library
M. Akehurst

Free access to the Library's holdings is
permitted on condition that visitors register at
the information desk, i.e name, affiliation,
telephone no. During the 1986-87 fiscal year 3,780
visitors from industry and the academic community
made full use of the Library's facilities.

Borrowing privileges are extended to visitors
who are affiliated with companies located in the
lower mainland, provincial and federal offices, as
well as to university faculty and graduate
students.

Technical Services

Technical services is still plagued by a
shortage of staff in all functions of the Library's
cataloguing operations; namely, (1) cataloguing
and classification, (2) physical preparation of
material for use, (3) maintaining catalogue records
in the Library. At present, the performance of
these functions is handled entirely by the
Division's Librarian with the assistance of one
occasional term employee.

During the year steady progress was made in
cataloguing the Library's collections by making use
of the Division's Fortune (UNIX) computing System.
The information contained in the name, subject and
series authority files has now been transferred to
UNIX for eventual on-line retrieval of information
in cataloguing the Library's holdings. This
eliminated the procedure of typing and maintaining
hard copy authority cards.

Automated reproduction of catalogue cards via
terminal/laser printer will begin as soon as the
Library acquires a suitable laser printer. This
will eliminate the tedious and time-consuming
practice of typing the main entry master card,
reproducing the catalogue cards via the xerox 1045,
and typing in the added entries on the typewriter.

The entire cataloguing project is being geared
to the final phase of producing a fully automated
on-line card catalogue of the Library's holdings.
Cataloguing format and technical procedures have
been established and maintained for the eventual
tranfer of all information contained on the main
entry master card to UNIX files via electronic
scanning equipment. The G.S.C. libraries in
Calgary and Ottawa would be able to receive this
information via telephone, magnetictape or
disketle,




The Library's theses holdings have been trans-
ferred to UNIX files. In-house research scientists
now have on-line access to this information via
author, title, keyword subject/area, and by NTS.

A file of references for Cordilleran and Pacific
Margin geology and marine geosciences currently
contains more than 5000 entries an continue to grow.
Computer retrieval is now available. The Division
has acquired the MINFILE data base completed the
input of this information into a 6-megabyte UNIX
file for in-house use. Computer retrieval on the
basis of any character string was enabled at the
beginning of 1987.

Space Shortage

The Library's holdings have now grown beyond the
limit of available stack space for the storage of
journals, series, monographs, maps, open files and
translations. To alleviate the problem, less-used
sets of Jjournals, reports, and second copies of
G.S.C. publications were moved to a storage area in
the basement. That space is now completely used up.

Heavy use of the Library's facilities is made by
the mining and academic communities and there is a
shortage of space for working with the Library's
collections. The lack of a reading room and tables
for the laying out of maps is a popular complaint
from outside users. At present, the board room is
used by the public when it is not being used by the
Division for meetings and talks. The Library's
serious space problems will be solved once its
request for additional space on the fifth floor has
been approved, and is in the hands of Public Works.

Publications and Sales Office
Olga Langenhaun

The office is responsible for providing
information on geology in British Columbia and
Yukon, as well as the sale and distribution of
published reports and maps issued by the Department
of Energy, Mines and Resources, British Columbia
Ministry of Energy, Mines and Petroleum Resources
and the Geological Association of Canada,
Cordilleran Section.

Sales Statistics April 1, 1986 - March 31, 1987

1. Geological Survey of Canada

Geology maps $ 8,303.50

Aeromagnetic maps $ 1,780.50

Open files $ 5,572.00

Rock & mineral sets $ 3,788.00
2. Surveys & Mapping Branch maps $ 71,499.05
3. Energy, Mines & Resources

Publications $ 13,882.53
4. B.C. Ministry of Energy, Mines

& Petroleum $ 2,469.00

5. Geological Asso. of Canada Publ. §_1,778.00

$109,072.58
$ 5,249.45

Total sales

Provincial sales tax

$114,322.03

Total Revenue

The statistics above show that the total value
of sales during the past year increased from
$106,000.00 to $114,322.03 (increase of $8,322.03).

The following Open Files were released and
sold by this office during the period April 1, 1986
to March 31, 1987:

0.F. 1157: Nearshore sedimentation and recent
tectonics, Virago Sound, Northern
Graham Island: Offshore surveys and
positioning services Ltd. Scale
1:25,000;

0.F. 1235: Extensive postglacial debris flow on
the central continental shelf off
British Columbia: J.L. Luternauer,
K.W. Conway.
2 sheets; Scale variable.

0.F. 1242: Geological map, legend and
crosssection, central MacMillan Fold
Belt, Yukon (105 0/3); M.P. Cecile.
Scale 1:50,000.

0.F. 1272: Geological maps of Southern Vancouver
Island, Lithoprobe (92 C/10, 11, 14,
16; 92 F/1, 2, 7, 8); A. Sutherland
Brown, C.J. Yorath, R.G. Anderson, K.
Dom.
10 maps; Scale 1:50,000.

0.F. 1280: Bathymetry, Surficial sediments and
seabed morphology off Northwestern
Graham Island, Queen Charlotte Islands,
British Columbia: Offshore Survey and
Positioning Services Ltd.
3 maps; Scale 1:50,000.

0.F, 1329: Distribution of surficial sediment and
major bedforms Goose Island Bank, Queen
Charlotte Sound, central continental
shelf off British Columbia; D.M.
Duggan, J.L. Luternauer; 1 sheet.

0.F. 1352: Geology of the Midge Creek area, Nelson
(82 F/7, 10) map area, Southeastern
British Columbia; A.D. Leclair, 3
sheets; Scale 1:50,000.

0.F. 1379: Terrain inventory, Finlayson Lake,
Yukon (105 G); L.E. Jackson, Jr.; 1
maps; Scale 1:125,000.

0.F. 1380: Terrain inventory, Tay River, Yukon
(105 K); L.E. Jackson, Jr.; 1 map;
Scale 1:125,000.

0.F. 1433: Potential hosts to Platinum group
element concentrations in the Canadian
Curdillera; C.A. Evenchick; S. Friday,
J.W.H., Monger; 1 map; Scale
1:2,000,000.

The present policy of selling Open Files
pertaining to the geology of the Canadian
Cordillera continues to be very well received by
the public.
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GEQOSCIENCE INFORMATION DIVISION

R.G. Blackadar

During
sections:
Production
Services;

1986-87 the division comprised five
Scientific Editing, Publication
and Publication Distribution; Library
Cartography and Reproduction Services
(including Technical Photography and
Photomechanlcal Services); Data Systems; and
Divisional Administration.

The effect of the near-doubling of the
Operational budget of the GSC resulting from
Mineral Devalopment Agreements and Frontier
Geoscience Program continued to be felt especially
in the processing of Open File material. More than
500 separate maps were handled. To meet our
obligations to provincial agencies multiple copies
of both transparent and paper copies are required.
To handle the increased load one PY was
transferred from within the division to create a
clerical position to meet this need. This was
staffed in early January. During the report period

about 6000 pages were forwarded for printing
including more than 1800 pages published in
“Current Research* and 660 pages of French

sclentific publications. The demands placed on the
publishing program led the Branch Management
Committee to assess the purpose of "Current
Research” and to decide that only "Current
Research® Part A should be published and that it
be issued in several volumes reflecting regional

interests. The purpose of this change was to
eliminate some wusnecessary publications and to
divert some resources to cope with costs

associated with Geolagy of Canada (DNAG).

During the report period the 1long-delayed
renovation of the Photographic Section was carrled
out by DPW. The studios were temporarily housed in
the Cartographic Section from early December 1986
to June 1987. Despite the disruption the staff
were able to meet demands for specialized service;

much routine work was bandled using outside
services.
The Division produced a ma jor display

"Quaternary Geology and Terrailn Hazards" which was
used at the GAC Annual Meeting in Ottawa and which
will be the nucleus of the GSC display at INQUA in
July 1987. A display illustrating the steps
followed in producing a coloured geological map
was also prepared. This was used in Logan Hall, in
the foyer of the Earth Sciences Sector offices
and, along with a series of Qdisplay maps, at the
GAC in Saskatocn in May 1987.

During the year we published

3 memoirs
§ bulletins
27 papers
4 economic geology reports
14 multicoloured maps
6 preliminary maps
11l miscellaneous reports (guidebooks etc.)
348 geophysical maps
146 open files

In the Library the on-line catalogue was made

available to wusers. Integration of maps from
the former EBarth Physics Branch collection was
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compieted and cataloguing of what is now the
Geophysics Collection was completed. It is
interesting to note that since 1981 there has been
an 86 per cent increase in information delivered
by the Library with oaly a 13 per cent staff
increase. The 48 717 documents delivered to users
represents a 68 per cent increase and the 8971
documents catalogued represent an Increase of
161 per cent.

Attendance at Meetings, Conferences, Courses

R.G. Blackadar
Decade of North American Geology Steering
Committee, San Antonio, Texas, November 1986.
Pre-retirement Course; Touraine, January 1987.

Memberships on Committees

R.G. Blackadar
~ Branch Management Committee
— Earth Scliences Sector Communications Committee
— DNAG Steering Committee
— Chairman, GEOSCAN Management Subcommittee.

P.J. Griffin
-~ GAC/MAC 1986
Committee.

Annual Meeting Special Events

SCIENTIFIC EDITING, PUBLICATION PRODUCTION AND
PUBLICATIONS DISTRIBUTION SECTION

W.C. Morgan

The role of this section is in large measure
that of the division - to make the results of the
scientific program of the Geological Survey
available to users in government, industry,

academia and to the general public in a timely and
cost effective manner.

During the year visits were made to the Ontario
Geological Survey to evaluate their publication
production systems and to various demonstrations
of *desk-top" publishing systems. M.J. Kiel
continued his examination of various printing
processes to improve the quallty of our
publications without major cost increases.

In association with the editorial staff at
ISPG, the Ottawa editors proceeded with a major
revision of the "Guide to Authors®. W.C. Morgan
chaired an ad hoc committee established to advise
Branch Management on ways to facilictate the
production of the French-language edition of

"Geology of Canada* in a timely manner and to

ensure linguistic qualtity.

DISTRIBUTION DATA

Maps 64 326

Reports 29 776

Indices, lists, posters 137 947

Total distribution (free and paid) 232 049

Requests for information, publications,

rock and mineral sets 19 353
L {cash sales 981)

Visitors 3 128

{others 2147




Revenue

Derived from sales of reports, maps,
rock and mineral sets, photographs,

Open Files $ 134 878.39
value of products supplied to
regional offices $ 93 537.00

Personnel Notes

J.L.L. Touchette, Head Publication Distribution

Unit retired on 31 December after nearly 35 years
in the Public Service.

Madeleine Middleton was the successful
candidate at the board held to replace

Mr. Touchette and joined the GSC on 1 April 1987.
Susan Fowler, editorial assistant, resigned her
position and left the Section in early April.
Jim Clarke transferred from Administrative
Services to accept the newly-created position
designed to handle open files.

Attendance at Meetings, Conferences and Courses
L.~B. Vincent
Association Canadienne Francaise pour
l'Avancement des Sciences; Montreal, 19-21 May,
1986.

Membership on Committees
M.J. Kiel
— GAC-MAC '86 Publications Committee

DATA SYSTEMS SECTION
P.B. Charlesworth

The role of the Data Systems Section is to
provide advice and assistance to GSC management
and staff in the broad areas of Information
Systems policy, hardware and software. In
addition, the section head, in the role of Sector
Informatics Advisor and representative of the ADM,
provides GSC input into departmental informatics
policy and guidelines. With the merger of the GSC
and Earth Physics branches and the subsequent
reorganization, the workload increased
significantly.

Section staff continued to provide assistance
in the selection and installation of computer
hardware, the specification and acquisition of
purchased or developed computer software, and the
development of computer systems. The GsC
Information Technology and Systems Plan (ITSP) was
compiled and submitted to the departmental
secretariat for inclusion in the overall annual
ITSP. Computer acquisitions continued to be
monitored to ensure that Treasury Board policies
were followed, and to assist staff in obtaining
the required approvals.

Major issues addressed included the
investigation of local methods for enhancing
digital tramsect data, and planning the upgrades
of the Branch VAX computer installation and the
Branch word processing facility. Program
development included a system for indexing the
photographic negative collection, a publications
index system and a cartographic management
information system.

Personnel Notes

Richard Butterfield joined the Section in March
to do database design programming primarily on the
HP3000.

Attendance at Meetings, Conferences and Courses
P.B. Charlesworth
— First Meeting of the International Consortium
of Geological Surveys at USGS in Reston,
Virginia; October 1986
- Professional Development Institute Conference
on Data Management in Ottawa; March 1987
- Integrating Voice and Data (Course); May, 1986
—~ Gartner Group Canadian Government Conference;
January 1987
~ CODATA Conference; July 1986
J.B. Glynn
- Autocarto 8 Conference in Baltimore, Maryland;
March 1987
~ First Meeting of the
of Geological Surveys at
Virginia; October 1986
T. Scaga
— Professional Development Institute Conference
on Data Management in Ottawa; March 1987

International Consortium
USGS in Reston,

Membership on Committees
P.B. Charlesworth
- International Consortium of Geological Surveys
for Earth and Computer Sciences
- Sector Informatics Advisor Committee
—~ Chairman, EMR Computer Users‘’ Committee
— VAX Pacilities Management Committee
— GSC Computer Management Committee
— HP3000 Facilities Management Committee
— GSC Data Integration Committee
— Geophysical Data Management Committee
- Telecom Special Interest Group
J.B. Glynn
— GSC Data Integration Committee

LIBRARY SERVICES
A.E. Bourgeois

The  GSC Library's role is to provide
information services in support of the research
mandate of the Geological Survey and to maintain a
national resource collection in earth sciences and
related disciplines to support Canadian geoscience
research, The Library and the National GEOSCAN
Centre continue to perform the activities related
to the selection, acquisition, analyses and
description, processing, retrieval and
dissemination of 1literature which are required to
meet demands for high quality and immediate
information.

The integration of the former Earth Physics
Branch Library together with the loss of one PY
from their staff increased our overall workload.
The Library operated with three less staff for six
months of the year due to resignations and French
language training. However through the effective
use of special programmes such as the Cooperative

Student Program and Challenge ‘86 and the
automation of routine procedures the Library was
able to increase I[ts outputs during the year.

Information delivery increased by 2% and document
delivery by 2%; 21% more documents were analyzed
and 9% more volumes were added to the collection.

Information Services

In addition to its on-going activities the

following projects were undertaken:
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Reference and Circulatioan

1. The menu driven on-line catalogue was finalised
and introduced to the public.

2. Documentation was written for the Interlibrary
Loans database.

3. Weeding of the periodicals
space-saving measure.

was continued as a

Map Library

1. A feasibility study on the automation
Library Systems was completed.

2. All maps of the former £arth Physics Branch
bave been transferred to the Map Library;
upgrading of these records and integration of
the maps are currently in progress.

3. The NTS map collection formerly held in the
Cartography Section has been transferred to the
Map Library in order to provide and maintain
better control of this collection.

of Map

Technical Services

Acquisitions

invoices for the
the Geophysics
integrated with no disruption

1. The ordering and payment of
GSC main collection and
collection were
of services.

2. All subscriptions and standing orders for the

Geophysics collection were entered into the
online acquisitions system.
3. Varlious activities have been raevised to take

advantage of the automated system thus greatly
reducing clerical processing time.

Cataloguing/Indexing

1. The integration of
cataloguing was

the Geophysics collection

carried out with no disruption
in services; the Geophysics collection records
are, at present, searchable in a separate
database but are now being integrated into the
main collection database GEOCAT. Their serial
records are now being converted to machine
readable format and integrated into the
library's online catalogue.

2, A major review of GSC records in GEQSCAN was
undertaken and approximately 10 000 records had
been revised by the end of the project.

3. All GSC Library's serial records have been
converted lnto a wmachine-readable format and
are available online.

4., Series and Name Authority files are now
available online. Input of new records and
revision of old ones is proceeding according to
schedule.

Systems Management

1. The former Earth Physics
converted and loaded into GEOCAT,
based system.

2. The user menu for the online
installed and is functioning.

3. Programmes were developed which produced the
microfiche catalogque of holdings from the
online catalogue.

4. The GSC library's acquisition system (HERMES)
has been installed for CANMET library and is
now being tested prior to acceptance.

5. Continued system support was provided by the
GSC Library to CCRS and HQ libraries for their
MINISIS-based systems.

Branch catalogue was
a MINISIS-

catalogue was
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National GEOSCAN Centre

NGC continued to provide support for al
aspects of the management of the GEOSCAN/MINISI
Project, a cooperative federal-provincial program.
This included batch and online data entry,
thesaurus loads and updates, training indexers an
searchers, maintaining communications with
participating agencies, processing information and
product  requests, maintaining documentation,
ensuring gquality control, promoting GEOSCAN, and
administering the facilities management coantract
with Systemhouse Ltd.
tasks were

In addition the following major

undertaken:

1. British Columbia became a participant in
GEOSCAN and 12 015 BC records were converted
and loaded into the database.

2. NGC assumed responsibility for the indexing of
GSC publications including the contributions
series and an indexing position was created.

3. The GEOSCAN indexing manual was completed and
distributed and all other system documentation
was revised and reissued during the year.

4. The GSC component of GEOSCAN was made
available to the GSC Library clientele for
direct searching through the Library's online
menu—-driven system.

§. The National GEOSCAN Centre
topical bibliographies (GEOSCAN Gold
Bibliography and GEOSCAN Platinum
Bibliography) for distribution at the Gold '86
meeting and the Prospectors and Developers
Annual Meeting in Marcy 1987.

6. GEOSCAN was promoted at the €following
professional meetings: Gold '86, GAC/MAC
Annual Meeting, GSC Current Activities Forum

produced two

and the Prospectors and Developers Annual
Meeting.
Personnel Notes
Anne Barkworth was appeointed in January to the

position of GEOSCAN Data and Products Coordinator.

Jacques Berube accepted a new poslition as
Reference Librarian at CANMET in July 1986.

Diane Bouchard, National GEOSCAN Secretary,
laft NGC in October to work in the office of the
Assistant Deputy Minister, Earth Sciences Sector.

Marielle Larche replaced Brian McDonald ia July
as photocopier operator.

J.C. Levesque and Loulse Simpson joined the GCS
Library as part of the Earth Physics Branch
integration.

wendy Stark, Database Manager/Library Systems
left the GSC in October 1986 to take on new
responsibilities as Head, Technical Services at
the Labour Canada Library.

Attendance at Meetings and Conferences

S. Alexander
Ontario Library Assoclation, Annual Conference,
November 1986, Toronto.

MINISIS Users' Group Meeting, 1986, Ottawa.




A. Bourgeols
3rd International
Committee, June
Australia.

Information
South

Geoscience
1986, Adelaide,

Geoscience Iaformation Society, November 1986,

San Antonio, Texas.

Annual Conference of the Council of Federal
Libraries, October 1986, Ottawa.

Geological Association of Canada Conference,
May 1986, Ottawa.

A. Barkworth
MINISIS North American Users' Group Meeting,
November 1986, Ottawa.

A. Kopf-Johnson
MINISIS North American Users' Group Meeting,
November 1986, Ottawa.

Annual

Prospectors and Developers Meeting,

March 1987, Toronto.

R. Pleasant
Ontario Association of Library Technicians,
Annual Meeting, May 1986, Ottawa.

D.S. Reade
Geological Association of
Meeting, May 1986, Ottawa.

Canada Annual

R. Swan
Canadian Library Association annual Conference,
June 1986, Quebec, Quebec.

D. Tedford
British Lending Library, workshop on
Interlibrary Loan, September 1986, York,
England.

J. Wilks
Canadian Association for Information Science

Annual Conference, May 1986, Vancouver, British
Columbia.

Membership on Committees

§.0. Alexander
— Ottawa-Hull Utlas Users' Committee
— EMR Cataloguers working Committee

A.E. Bourgeois

- Geoscience Information
Committee (President)

— Council of Federal Libraries Representative on
the National Library Advisory Board's Resource
Sharing Committee

— Chair, 4th International Geoscience Information
Conference, 1990, Organization Committee

— EMR Standing Committee of Head Librarians

Society Executive

L.A. Frieday
—~ Ottawa-Hull Utlas Users' Committee
— EMR Cataloguers working Committee

E. Klobouk
— National GEOSCAN Data Base Committee

A. Kopf-Johnson
— National GEOSCAN Data Base Committee

T. Naraynsingh
— Assocliation of Canadian Map
Bulletin, Ontario editor

Libraries'

D. Reade
— National GEOSCAN Data Base Committee
— GEOSCAN Management Subcommittee of the
Natlional Geological Surveys Committee

W. Stark
— Application Managers' Group, GSC
-~ Council of Federal Libraries,
Network Committee
— Council of Federal
Users' Network

Systems and
Libraries, Microcomputer
R. Swan

— Council of Federal Libraries. Committee on

Conservation/Preservation of Library Materials

J. Wilks
— CAN/SDI Centres Committee

STATISTICS: 86/87
1. GSC LIBRARY

A. Information Delivery

Supplied by Library 17 506 (97%)
Referred to other sources 602 ( 3%)
TOTAL 18 108
B. Document Delivery
Items reguested 48 717
Items supplied
— from GSC collection 4S5 935 (94%)
-~ from other libraries 1 498 ( 3%)
TOTAL 47 433 .
Requests referred 303 ( 1%)
Items not supplied 981 ( 2%)
C. Document Analysis
Monographs, serials, etc. 7 986
Maps 395
GSC Publications 590
TOTAL 8 9N
D. Collection Growth
Monograph volumes 1 538
Map sheets 4 88l
Microforms (reels/sets) 2 654
Serial volumes 2 000
(issues: 11 996)
(new titles: 40)
TOTAL 11 070
Linear meters 282.6
2. NATIONAL GEOSCAN CENTRE
A. Database Growth
Records added to database 15 972
Total records in database 94 302
B. Information Delivery
Custom indexes 28
On-line retrievals
{by GSC 83)
(by other agencies 300) 383
C. Participating Agencies 12



CARTOGRAPHIC AND RKPRODUCTION SKRVICKES SECTION

J. Bill
The Section provides a comprehensive
cartographic/graphic, photomechanical and

photographlic service to the GSC. A broad variety
of products are produced ranging from simple white
prints to the production for offset printing of

highly complex multicolour geology wmaps. Also
produced are: colour graphics for displays and
slides for talks and presantations; charts ang

illustrations for published reports; base maps for
field work and map manuscript preparation. Also
available is a general and specialized technical
photographic service.

A coasiderably higher than usual number of high
priority multicolour projects were produced during
the year within very short time periods, with
deadlines being met in all cases. Among these were
maps 1649A and 1661A.

Renovations to the Technical Photography Units
accommodations on the Sth floor resulted in some
reduction of services from early December through
to the end of the fiscal year. Basic services
continued to be provided through temporary
accommodations elsewhere within the section, with
a return to the Sth €floor and full production
anticipated by June 1987.

Some notable products released were:

—~ 900A - English and French -
Areas of Canada 36th Edition

Principal Mineral

-~ Map 1649A - sStratabound Sulphide Deposits in
the Appalachian - Caledonian Orogen

— Map 1661lA - 1Index to National Geochemical
Reconnaissance Surveys

— Map 1701A - Physiographic Map of the Canadian
Cordillera

The cartographic production for DNAG started
with the receipt of manuscripts for page and
pocket figures for several chapters for each of
two Geology of Canada volumes: the Geology of the
Continental Margin of Eastern Canada wvolume and
the Quaternary Geology of Canada and Greenland
volume.

Manuscripts were received and production
started for 2 map sheets in the "new" 1l:1 000 000
Atlas Series from Dr. Okulitch. Separate English
and French editions are in preparation for the
Lake Nipigon and Timmins map sheets.

Significant increases to several key workload
components occurred. The more than 1900
miscellaneous requests processed by the
photomechanical unit, an increase of 20% over
previous year, represents a full range of
reprographic services provided directly to
employees of all divisions of the Survey. The
receipt of 32 multicolour geological map

manuscripts was a large increase over previous
year's 15, providing a major workload increase and
carry-over to fiscal year 87-88.

The computerization of the Section's reporting
system (labour and materials accounting) was
finally completed with all production data for 86-
87 bhaving been recorded in time for the
compilation of this annual report. This greatly
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calculation of production costs
completion or at any point in the%
and also provides a valuable |

tool in the form of various

facilitates the
upon project
production process,
production management
timely output reports.

PRODUCTION DATA

Cartography:

Maps and illustrations received during the fiscal
year:
1985-86 1986-87

Multicoloured geological maps 15 32
“B* Series Maps 3 1
Figure illustrations (pocket) 31 10
Figure illustrations (page) 147 585
Geophysical Maps and Indexes 61 175
Special Projects

- Beaufort Sea Atlas 31 ]

- Misc. Maps 0 14

- Panels for Displays 0 7

- MDA Maps 0 57
Open File Maps 14 377
Multicoloured geological maps

- reprints 4 0
Maps and Illustratcions completed by the
Cartography Section:

1985-86 1986-87

Multicoloured geological maps 19 15
“B" Serlies Maps 2 8
Figure lllustrations (pocket) 28 22
Figure Illustrations (page) 145 152
Geophysical Maps reprinted 18 177
Multicoloured geological maps

- reprinted 2 0
Indexes to Publications revised 30 40
Open Files Maps and Profiles 40 105
Special Projects

- Panels for Display 0 ?

- Beaufort Sea Atlas 0 0

- Misc. Maps 0 11

- MDA Maps 0 57

Carry-over of maps and illustrations in progress
at the end of the fiscal year:

1985-86 1986-87

Multicoloured geological maps 25 46
"B" Series Maps 11 4
Figure illustrations (pocket) 18 13
Figure illustrations (page) 270 501
Open Files Maps and Indexes 12 272
Geophysical Maps and Indexes 70 31
Special Projects

- Beaufort Sea Atlas 77 77

- Misc. Maps 0 3

There were 484 miscellaneous (2 numbered) drafting
jobs completed during the year, which took 10 750
person hours.

A total of 526 requisitions for digital
typesetting services for Ottawa Cartographers were

keyed and coded in-house for processing at S&M
Branch. This is a considerable increase over
previous year's 375 which also included all of

Calgary's requirements.




Photomechanical:

1985-86 1986-87
Camera
Film and paper-line copies 7 416 7 290
Direct B & W prints (PMT) 853 1 999
Direct colour priants (PMT) 129 147
Halftones 237 168
Continuous tones 249 30
Contact
Film and papets 29 820 29 208
Keys 872 938
Peelcoats 302 474
Transfers 0 14
Final Pre-Screen 715 484
Colour Proofs 30 313
white Prints 7 400 8 500
In addition to the normal map production

operations, the photomechanical unlt processed
1 918 (1 660 in 85-86) miscellaneous (X numbered
jobs for various authors and divisions.

There were 655 master topographic negative packs
requisitioned from Ss&M Branch for reproduction in
Photomechanical for authors and cartographers in
Calgary, Ottawa and Vancouver.

Automation Unit:

1985-86 1986-87
Digitizing:

Point Mode - R.G.G. 105 MRD 93
E.G.M. 0 TS 8
T.8. 0 LCSD 6
GEO _ 3
110

Line Mode - R.G.G. 6

E.G.M. 10

T.S. _10

Total days 131
Twenty projections at various scales were prepared

with the cooperative assistance of the SsM
automation systems.

Checking Unit:

1985-86 1986-87
‘A’ Series maps checked at
proof stage 15 19
‘B* Series maps checked at
proof stage 10 3
Pocket, page figures, misc. 67 37
Atlas pages 0 39
(maps &
text)
92 98

Photography:

1985-86 1986-87

Photographs Produced
Equipment-Labs-Portraits-etc. 2564 144
Continuous tone maps-charts 1 205 1 888
Line copies 186 215
Rock & mineral specimens 646 536
Thin sections 545 381
Fossil negatlives 289 249
Colour slides 5 464 4 998
B & W slides 1 115 624
Duplicate slides 1 400 1 443
B & W negs. from colour slides 1 122 1 101
Overhead Transparencies 17 =
Reverse text slides 36 =
Prints and Enlargements
B s W 9 666 8 225
Colour 1 338 723
Prints from Photo Centre 3 894 2 459
Other Operations
Prints and enl. number and

stamped 3 949 1 712
Prints and enl. to outside

agencies 1 022 557
Slides mounted 7 120 6 844
Requisition processing-rolls 52 104

Personnel Notes

Jeanne White retired from the Photography Unit
in September, having joined this group in 1953.

from his
36 years

retired
after

Gilles Barbary
sub-unit supervisor,
with the GSC.

position of
of service

Bernie Mainville a cartographic checker also
retired after 36 years of service.

Bob Wilkinson resigned from his position as
camera operator in the Photomechanical Unit, after
11 years wlth the GSC.

Ian Coulthart was promoted by competition to
sub-unit supervisor in Drafting Unit C.

Sylvia Junginger-Frohberg left on maternity
leave in August, 1986 with her return expected by
February 1988.

Attendance at Meetings, Seminars and Courses

Cartographic Workshops - Cartotechniques VI -
OICC — Ottawa, May 1984 - 1 day

19 Cartographers attended

Agfa-Gevaert Copy Colour and Copy Proof Course -

Toronto, October 1986 — 2 days

G. Wylie
R. Clairoux
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Safety Workshop — Algonquin College, Ottawa — 1/2

day

R. Mackenzle
F. Williams

Preparing for Competitions — EMR — Ottawa

2 employees

Lonqg Term Financial EMR —

Ottawa

Planning Workshop —

1 employee

French Lanquage Tralining - Ottawa - evenings

J. Baldock
P. O'Regan

Offset Stripping - Graphic
College - Ottawa — 15 evenings

Arts ~ Algonguin

K. Blacklock

Layout and Design I - Graphic Arts — Algonquin
College — Ottawa - 15 evenings

K. Blacklock

Auto Carto London —
1986

London, England - September

J. Bill

photomechanical traini
program initiated last year was continued, a
several sesslons were held during this year. Thi
program was designed to accommodate the exchang
of knowledge and ideas primarily between simila
work wunits at GSC and Agriculture Canada. Unit
from other departments have occasionall
participated as well.

An interdepartmental

Membership on Committees

J. Bill
~ Advisory Committee for the Surveying an
Mapping Technology Program — Algonquin Colleg
— Classification Standard Review Committee —

brafting and Illustration Group — Treasury
Board
F. Williams
-~ EMR Reproduction and Quality Assurance
Advisory Committee
—~ GSC JOSH Committee
V. Foster
~ Board of Directors, Ontario Institute of

Chartered Cartographers

— EMR 1Interdepartmental Topographic Map Design
Committee
L. Renaud
— Board of Directors, Ontario Institute of

Chartered Cartographers

F. Heney
— GSC JOSH Committee

M. Enright
-~ GSC JOSH Committee




GEQPHYSICS DIVISION
M.J. Berrvy

General

The Division was formed on April 1, 1986 from the
national surveys and observatories components of the
former EBarth Physics Branch, and the aeromagnetic
surveys program of the former Resource Geophysics and
Geochemistry Division. The new Division's role is to
conduct programs that will provide data and expertise
concerning geophysical realms and processes on a
continent-wide scale, from which a better under-
standing of the Earth's near-surface and deeper
structure, dynamics and potential hazards can be
obtained.

In 1986-87 the Division's activities were organized
under three subdivisions: Seismology and Geomagnetism
comprising the Seismology, Geomagnetism and Geophysi-
cal Instrumeantation Sections; Gravity and Geodynamics
Subdivision composed of those two respective Sections;
and the Aeromagnetics Subdivision. Their operations
were supported by an Administcration Section. The
Division's program was conducted by its continuing
staff of 115, supported by two term positions assigned
to Frontier Geoscience Program activities, and two
term positions under the Manitoba and New Brunswick
federal-provincial MDA Programs. The research program
was complemented by four NSERC post-doctoral fellows.
The Division's facilities are concentrated on the
Observatory Campus of the Central Experimental Farm,
at the Anderson Road Geomagnetic Laboratory on the
eastern edge of Ottawa and at the Geological Survey
building at 601 Booth Street. Smaller groups operated
from City Centre, and from the Alert Hangar and the
National Aeconautics Establishment at Uplands. Seven
personnel were stationed at the geophysical observa-
tories at Priddis near Calgary, at Yellowknife and at
Mould Bay and Alert in the Arctic Islands.

The Division is the national archive and data centre
for seismicity and geomagnetic studies, and gravity
and aeromagnetic surveys. In addition it provides
instrumentation and computer facilities to the
Lithospheric Geophysics Section of the Lithosphere
and Canadian Shield Division, and supports the
seismographic networks based at the Pacific Geoscience
Centre.

HIGHLIGHTS
(Division Summary)

Following a magnitude 6.6 earthquake in the Nahanni
region, N.W.T. in October, 1985, three accelerographs
were installed to record aftershocks in the Mackenzie
Mountains. On December 23, 1985, the instruments
recorded a shallow (6 lkm deep) earthquake of magnitude
6.9. One recorder, installed on competent bedrock of
Devonian limestone, appeared to be situated directly
above a centre of strong energy release of this
thrust-type earthquake. Processing and analysis of
the strong motion accelerograph data has defined the
lacrgest recorded earthquake ground motion. The anslog
photographic record of an acceleration exceeding twice
that of gravity was reproduced on the cover of EOS
(September 23, 1986). The October, 1985 earthquake
triggered an avalanche of 5-7 million cubic metecrs of
massively bedded limestone, the fourth largest land-
slide in Canada in this centucry.

The Nahanni results are considered typical of design
seismic ground motion that would result from a large
earthquake in eastern Canada and are relevant, there-
fore, to building and engineering design codes.
Nahanni sites were reoccupied for further analysis of
aftershock distribution in 1986. Eleven months after
the first earthquake, 300 events up to magnitude 4.5
were recorded in a 2 week period.

The Yellowknife seismic array will operate as the
principal seismograph station in Canada contributing
data to monitor a global, comprehensive, nuclear test
ban. Following a Cabinet decision in January, 1986,
Treasury Board approved in July a submission for
$2.46 M in capital and $0.72 M in operating funds to
upgrade the facility over FY 1986-87 to 1988-89.
Progress in 1986-87 included preparation of compre-
hensive system- and software-design documents, con-
struction of 4 broad band seismometer vaults,
acquisition of state-of-the-art, broad band and short-
period seismometers, radio-transmission and receiving
hardware and computer systems for data acquisition.
Contracts for a new centre of operations building and
for software design have been awarded, and an RFP
issued for satellite transmission from Yellowknife

to Ottawa. The facility, which will wultimately
comprise a total of 32 broad band and short-period
seismometers, will provide a design example that may
be adopted by other countries.

A very successful Workshop on Magnetic Observatory
Instcuments, sponsored by the International Associ-
ation of Geomagnetism and Aeronomy (IAGA) was held at
the Anderson Road Geomagnetic Laboratory, August,
1986. Forty-one participants from 17 countries were
able to observe and compare a number of operating
observatory instcuments. A Proceedings Volume is
nearing completion, and contains a compilation of data
collected during the Workshop, plus recommendations
concerning ideal specifications for digital magnetom-
eters in observatories. The instruments employed in
virtually all countries, including Canada, fall short
of these ideals at present.

The initial field testing of the absolute gravity
meter was begun. In an international intercomparison
at the Joint Institute for Laboratory Astrophysics,
Boulder, Colorado, the Canadian and U.S. instruments
of similar design recorded absolute values within
25 uGal of one another. Subsequently, as a prelude
to occupying several selected stations of the Canadian
Gravity Standardization Net, an absolute gravity site
was established at Calgary. A network of D-meter
stations was established in the Ottawa area to monitor
changes in gravity acround the proposed Canadian
Absolute Gravity Site.

“Interpretation of Gravity and Magnetic Anomalies for
Non-Specialists™, organized initially by Division
personnel as a CGU Short Course at the 1986 Joint
Annual Meeting of GAC, MAC and CGU, was given again
in-house for a group of approximately 35 GSC per-
sonnel. The CGU is reprinting 100 copies of Lhe
course notes for sale at $35.00, and the notes are
being translated into Spanish as part of Canada's
continuing contribution to the Pan-American Institute
of Geography and History.

The rock properties studies in support of AECL's

Nuclear Fuel Waste Management Program has concluded
in the Geophysics Division with the compilation of
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Level 1I Concept Assessment Documents for the Under-
ground Research Laboratory, Atikokan and East Bull
Lake research areas. During the eight years of the
program, significant advances and developments were
achieved in automation of modal analyses of core
samples, techniques for identification and characteri-
zation of microcracks that could influence radio-
nuclide migration, and in the experimental production
and detection of thermally induced microcracks.

The horizontal gradient map of North America (Bouguer
on land, free-air offshore), compiled in the Gravity
Section, was featured on the cover of EOS (July 8,
1986). The shaded image, artificially illuminated
from the southwest, depicts zones of high gradient as
raised features, similar in appearance to ridges or
domes on shaded relief maps. These gravity features
correspond to the flanks of relatively short wave-
length gravity anomalies which in turn rceflect
discrete lateral crustal density variations of
geological interest, such as suture zones, rifts,
major faults and intrusions. Gravity gradient infor-
mation is wuseful in delineating and understanding
structural relationships in the craton, particularly
in areas in which Precambrian rocks are covered by
Phanerozoic sediments.

The first fringes from observations at the Algonquin
Radio Observatory (ARO) and Penticton Dominion Radio
Observatory (DRAO) have been obtained using the newly
developed prototype of the Canadian Long Baseline
Interferometry (LBI) System, and represent the
culmination of several year's research and experi-
ment jointly wundertaken by GSC (Geophysics), NRC,
University of Toronto and York University. To suc-
cessfully obtain fringes from two observatories
simultaneously recording faint signals from distant
quasars, recording, playback, data processing and
correlation modules of the LBI system must be opera-
tional and in phase. This significant achievement is
a confirmation of the unique Canadian system design,
which should prove more economical in acquisition and
operational costs than standard (US) VLBI systems.

The Canadian contribution - data compilation - to the
Magnetic Anomaly Map of North America has been com-
pleted and colour separates delivered to the USGS for
printing and publishing at a scale of 1:5M. Compila-
tion of this, the first magnetic anomaly map of an
entire continent, required considerable skill in
editing, amalgamating, levelling, projection trans-
formation etc., of data from diverse sources.

A total of 268 aeromagnetic maps were issued, and 6
others released as open file reports. Map production
included 6 maps of the 1l:1M scale series, total field
coverage of Canada for regions of northern Alberta
and British Columbia, and for the Yukon-District of
MacKenzie border, and brings to 45 the total number
of maps published in this series. High resolution
aervomagnetic total field and vertical gradiometer
survey maps at scales of 1:20,000, 1:25,000 and
1:50,000 cover areas in British Columbia, Manitoba,
Saskatchewan, Quebec, Nova Scotia, New Brunswick, and
Newfoundland, and are the products of the Federal-
Provincial Mineral Development Agreement program.

Attendance at Meetings, Conferences and Courses
Division members participated in:
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Federation of Global Seismographic Networks Foundir
Meeting, Karlsruhe, FRG, April, 1986.

Semiannual Meetings of the NASA Crustal Dynamicg|
Working Group, Washington, D.C., April and Oct., 1986.

Fourth international Geodetic Symposium on Satellite
Positioning, Austin, TX, April, 1986.

Seismological Society of America (SSA) Annual Meeting,
Charleston, S.C., April 1986, and Santa Barbara, CA,
March, 1987.

Canadian National Committee for IUGG, Vancouver, May,
1986.

GAC-MAC-CGU Annual Meeting, Ottawa, May, 1986.

U.S. Defense Advanced Research Projects Agency/U.S.
Air Force Geophysics Laboratory Seismic Verification
Research Symposium, Colorado Springs, May, 1986.

ISC Executive Committee, Newbury, U.K., June, 1986.

International Symposium on Applications of Space
Techniques for Geodesy and Aerodynamics, Toulouse,
France, July, 1986.

Group of Scientific Experts, Geneva Conference on
Disarmament, Geneva, July, 1986.

International Workshop on Magnetic Observatory Instru-
ments, Ottawa, August 1986.

Circum-Pacific Energy and Mineral Resource Conference,
Singapore, August 1986.

Second Canadian Conference on Marine Geotechnical
Engineering, St. John's, Sept., 1986.

International Symposium on Space-Time Structure of
the Geomagnetic Field, Wittenberg, GDR, Sept., 1986.

Meteoritical Society Annual Meeting, New York, Sept.,
1986.

International Workshop on the Exchange of Waveform
Data, Ottawa, October 1986,

Eastern Section Seismological Society of America,
Ottawa, October 1986.

Society of Exploration Geophysicists, Houston, TX,
November 1986.

Great Lakes Interdisciplinary Studies (GLIMPCE)
Meeting, Madison, Wisc., December 1986.

Geoscience Seminar and Open House of the Ontario
Geological Survey, Toronto, December 1986,

American Geophysical Union (AGU) Fall Meeting, San
Francisco, December 1986.

GSC Current Activities Forum, Ottawa, January 1987.

Cordilleran Tectonics Workshop, Montreal, February
1987.
Annual

Earthquake Engineering Research Institute

Meeting, San Diego, February 1987.




19th Lunac and Planetary Science Conference, Houston,
TX, March 1987.

ADMINISTRATION SECTION

This section, comprising the Director, Assistant,
Secretary, Administrative Officer, clerical and pro-
curement staff, draftspersona and photographer,
provides general administrative support and financial
and personnel management for the Division, and support
wheve required for staff of other divisions resident
on the Obsecrvatory Campus, particularly drafting and
photography.

Membership on Committees
M.J. Berry

International Seismological Centre; Chairman,
Executive Committee

International Commission on the Lithosphere; Chairman

Committee of National Representatives, Coordinating
Committee No. 6

Federation of Global Seismographic Networks; Chairman

IASPEI; Co-Chairman, Commission on Earthquake Hazards

Canadian National Committee for the International
Lithosphere Program (CANDEL); Chairman

P.B. Robertson
NRC Associate Conmittee on Meteorites; Secretary
Canadian Geophysical bulletin; Editor

SEISMOLOGY AND GEOMAGNETISM SUBDIVISION
P.W. Basham

SEISMOLOGY SECTION (P.W. Basham)

The national seismology program operates a network of
100 seismograph stations throughout Canada to monitor
earthquakes on the Canadian landmass and adjacent
offshore regions. The network is capable of locating
all earthquakes above magnitude 3 throughout Canada;
in southwestern and southeastern regions, digital,
telemetered networks monitor lower magnitude seis-
micity in regions of industrial activity and high
population density. Data are maintained in national
analogue seismogram, digital waveform and seismicity
databases and are available in a variety of forms.
Fields of research include earthquake hazard estima-
tion; earthquake mechanisms and neotectonics; whole-
earth seismology; modern seismograph instrumentation;
and seismic verification of a ban on underground
nuclear explosions, including operation and moderni-
zation of the seismic arvay at Yellowknife, N.W.T.

Monitoring of Seismic Ground Motion

The 15 standard and 44 regional stations of the
Canadian Seismograph Network, maintained by the
Division and operated largely through agreements and
contracts with other agencies and individuals,
achieved seismograph records over 98% recording time.
Thirteen stations, largely in the Northwest Terri-
tories were visited as pact of the periodic recali-
bration program.

Seismological Data Analysis and Management

Analogue seismogram records received in Ottawa in
1986-87 (approx. 40,000) from the standard and
regional network stations, were archived on microfilm
in the Geophysics Division Archive and copies prepared
and disseminated to meet approximately fifty requests.

The digital data laboratory operated smoothly, in-
corporating data from the eastern telemetered networks
and the CANSAM event detector at Yellowknife, and
digitized field data from Charlevoix, the GAC bocrehole
seismometer, and portable array data from field
monitoring operations and surveys (Nahanni).

Seismological Studies of Earth Dynamicsg

Seismic data from ECTN and other networks in eastern
and mnorthern Canada were analyzed and combined with
data from WCTN to provide information on all locatable
earthquakes in Canada, and summary seismicity bul-
letins prepared on a quarterly basis. There were no
large felt events in eastern Canada that required
collection of ‘felt' reports or the launching of
aftershock surveys. A shorter, more effective earth-
quake questionnaire has been prepared to aid in
collecting future field  observations. Seismic
monitoring of reservoir sites for Ontario Hydro,
Hydro-Quebec and SEBJ detected no significant changes
in seismic activity attributable to hydrostatic
crustal loading.

Conversion of software from CYBER to in-house (VAX)
for economy and efficiency is complete in some areas,
and the INGRESS database is now fully operational.

Analysis of S-waves from 1985 Charlevoix data has
been completed and supports the interpretation of a
reasonably dense system of vertical microfracturing
in the rock mass of this seismically active region.
P-wave analysis of the data for the same period
confirm that the array can be expected to observe
dilatancy.

The annual meeting of the Eastern Section, Seismo-
logical Society of America, was held in Ottawa,
October 1986, organized and hosted by the Geophysics
Division and the GSC.

The move to offshore exploration in Canada's east
coast requires a more thorough knowledge of seismic
hazards in the offshore regions. Four contcracted
studies were carried out to assess the effects of the
1929 Grand Banks earthquake in the Atlantic region,
and three others compiled historical seismicity data
for the comparable area. A relocation study of in-
strumented offshore earthquakes is continuing. The
temporary seismographs at St. John's, Cornerbrook and
Guyshborough, to locate current seismic events, re-
corded a swarm of mag. S events over the New England
seamount region. Data and recommendations towards the
development of safe seismic design criteria for off-
shore platforms were provided to Technical Committee
1, CSA standard S471. An overview of the seismotec-
tonics in eastern Canada has been published.

Preliminary results from a finite element modelling
study of glacial induced stress at shallow depths
indicate that the shape of the ice margin and nature
of the underlying material are important factors.
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The leaking mode analysis technique was successfully
employed in a number of published studies concerning
seismic wave propagation and attenuation.

The design document for Canadian Digital Seismograph
Station (CANDIS) was prepared. The CANDIS network
(goal of 6 stations by 1990) will form the Canadian
component of the internmational broad band seismograph
network. It will increase the capability of accur-
ately recording large earthquakes in Canada as
seismographs of the current network go off-scale for
earthquakes of magnitude greater than S5.7. Wwhile
CANDIS is approved in principle, the delay in obtain-
ing funding approval is causing concern.

Geoscience of Nuclear Explosions

The Yellowknife seismological array and data process-
ing laboratory were maintained and operated to inter-
national standards. Scientific advice on all matters
pertaining to seismological verification of a ban on
underground nuclear explosions was provided on a
regular basis to the Department of External Affairs
and the Conference on Disarmament Seismic Experts
Group, Geneva.

A workshop on the Exchange of waveform Data, hosted
in Ottawa, October 6-8, 1986, by EMR (Geophysics
Division, GSC) and External Affairs, was attended by
participants from 17 countries, including Canada, USA,
UK, USSR, Japan, FRG and GDR. Working groups compiled
a number of recommendations on means of communication,
communication protocel and waveform message field
formats, and direct connections using the inter-
national packet-switched data network were established
between the Ottawa Seismological data laboratory
computer and computers in eight other nations.

Research on discrimination of earthquakes and nuclear
explosions continued wusing high quality data on
earthquakes, mine blasts and rockbursts recorded
primarily by ECTN. Progress was made through in-house
and contracted studies to investigate whether high
frequency seismic energy propagates efficiently
enough in the Canadian Shield to enable detection of
decoupled underground explosions.

Special Talks and Lectuces

P.W. Basham

“International Seismological Verification", presented
at symposium on "Muclear Weapons Tests: Cessation
or Limitation?", sponsored by the Stockholm Inter-
national Peace Research 1Institute and Canadian
Institute for International Peace and Security,
Montebello, Quebec, October 1986.

"Canadian Earthquakes, Seismic Hazards and Seismic
Verification Programs in the Geological Survey of
Canada”, GSC Current Activities Forum, January 1987.

A.E. Stevens

"Périls et risques séismiques au Canada”,
International Symposium - Natural
Hazards / Symposium international -
catastrophes"”, Rimouski, August 1986.

"Périls séismiques au Canada™, National symposium
organized by Emergency Prepacedness Canada on Risk
Management / Symposium national parrainé par Protec-
tion civile Canada: La gestion du risque: mesures
et normes, Arnprior, Ontario, October, 1986.

and Man-made
Périls et
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H.S. Hasegawa

“Neotectonic movements in southern Canada with
emphasis on the role played by glacial loading and
unloading”, Nordic Liaison Committee for Atomiq
Energy symposium on Geological Probems Related to
the Disposal of Radiocactive Waste in Precambrian
Tercranes, Helsinki, December, 1986.

Membership on Committees

P.W. Basham

Group of Scientific Experts, Geneva Conference on
Disarmament, Canadian Delegate

Seismological Society of America, Board of Directors

CSA Technical Committee N289, Seismic Qualification
of CANDU Nuclear Power Plants

CSA Technical Committee Z276, Liquefied Natural Gas
Storage

CSA Technical Committee S471, Fixed Offshore Pro-
duction Structures

R.G. North
Group of Scientific Experts, Geneva Conference on
Disarmament, Canadian Delegate

J.E. Adams
National Research Council, Canadian National Committee

on Earthquake Engineering

A.E. Stevens
Earthquake Engineering Research Institute, Board of
Directors

GEOMAGNETISM SECTION (R.L. Coles)

The Geomagnetism Program monitors the geomagnetic
field over the Canadian landmass and offshore areas
and conducts research on the nature of the magnetic
field of the earth and its variations.

Twelve magnetic observatories provide up-to-date in-
formation on the magnetic field across Canada. On a
two-to-four year basis, a Canada-wide network of geo-
magnetic repeat stations is reoccupied to supplement
the determination of the secular variation of the
geomagnetic field from the observatories. From these
data, magnetic declination and its secular variation
are routinely monitored, and revised magnetic charts
are published every five years. This information is
also included on topographical and aeronautical charts
published by the Surveys and Mapping Branch of EMR.

On a shorter time scale, transient changes in the
earth's magnetic field can cause economic loss by
disrupting or degrading magnetic exploration surveys,
electrical power transmission, radio communication.
Accordingly, a wmagnetic activity forecasting service
is provided to exploration companies, to power and
communications utilities, and to other users.

Geomagnetic Observatories and Surveys

The 13 stations of the Canadian Geomagnetic Observa-
tory Network have been operated smoothly and to
accepted international standards though contracts and
by on-site Division personnel, providing over 98%
data recovery. An internal report was prepared com-
piling magnetic differences between an external
reference point and the standard pier for the 9
stations inspected in 1986.




Twaelve stations located in western and northern
Canada, that comprise part of the 60 station repeat
network, were reoccupied for secular variation
studies, and declination, horizontal and vertical
field intensity data have been incorporated in the
geomagnetic database.

Geomagnetic Data Management

Geomagnetic data from all sources in the geomagnetic
program have been acquired and stored without dif-
ficulty or loss. International data commitments to
World Data Centres in the USA, USSR and Japan have
been fulfilled accordig to interval schedules from
twice monthly to annually. Magnetic observatory data
have been provided in the form of digital magnetic
tape to December, 1985, and microfilmed magnetograms
to December, 1986. Requests for spot declination
values were comparable with previous years, although
fewer were received from oil exploration companies.

Studies of the Geomagnetic Field

An analysis of recurrent patterns of solar phenomena
and their observed interactions with the geomagnetic
field was completed and forms the basis of an improved
technique for medium-term forecasting of magnetic
activity at latitudes above 55°N. A related study has
reduced the subjective judgement factor in geomagnetic
forecasting through a linear prediction flltering
technique using ground magnetic data from Canadian
observatories.

Both techniques have been incocrporated in the prepara-
tions and issuing of three-week, three-zone (polar
cap, auroral, subauroral) forecasts of magnetic
activity to 230 subscribing agencies and institutioms.
The automated, 72-hour telephone forecasts (992-1299)
are consulted 20-30 times/week, and 6 Alert messages
on very large magnetic disturbances of potential con-
sequences to electric utility agencies were issued
during the year.

Geomagnetic Studies of Earth Structure

Instrumentation was maintained and prepared for four
field operations carried out by PGC and LCSD and for
laboratory paleomagnetic measurements. Good progress
was made on design and fabrication of a prototype
magnetotelluric data logger in support of future
surveys by PGC and LCSD.

Special Talks and Lectures

R.L. Coles

“Canadian Geomagnetic Programs", presented at Space
Environment Services Center, NOAA, Boulder, CO.,
December, 1986

“The Geomagnetic Field Monitoring Program in the GSC",
GSC Current Activities Forum, Ottawa, January, 1987

J. Hruska

“Canadian Geomagnetic Programs"™, presented at Space
Environment Secrvices Center, NOAA, Boulder, CO.,
December, 1986

G.V. Haines
“Modelling the geomagnetic field by the method of

spherical cap harmonic analysis", International
Symposium on Space-Time Structure of the Geomagnetic
Field, Wittenberg, GDR, September, 1986

Membership on Committees

R.L. Coles

NRC Associate Committee on Space Research

Canadian National Committee for IUGG

Program Committee for International Workshop on
Magnetic Observatory Instruments, Ottawa, August,
1986

Local Organizing Committee, International Workshop on
Magnetic Observatory Instruments, Chairman

INSTRUMENTATION SECTION (D.F. Trigg)

The Instrumentation Section, located at the Anderson
Rd. Geomagnetic Laboratory, provides maintenance and
development support primarily for the observatories
and field surveys activities of the Seismology and
Geomagnetism programs of the Division, and for the
Lithospheric Geophysics Section of the Lithosphere
and Canadian Shield Division. In addition, consider-
able developmental work is undertaken for the west
coast seismic monitoring networks operated from the
Pacific Geoscience Centre, and for marine geophysics
carried out at that institute. Support is also pro-
vided, where needed, for paleomagnetism studies
carried out by LCSD at the Anderson Rd. laboratory.

Seismic Networks

Despite heavy sunow and icing in eastern Canada,
operations of the Eastern Canada Telemetry Network
(ECTN), the Charlevoix array and the Sudbury Local
Telemetered Network (SLTN) were maintained, and
provided digital seismic data telemetered to Ottawa
with greater than 90% data recovery. SLTN was ex-—
panded to three stations as part of a Canada-Ontario-
Industry program for enhanced study of rockbursts in
mines in the Sudbury Basin. Development of the new,
portable seismograph arrays was completed for instal-
lation at Charlevoix and PGC.

A number of hardware developments were incorporated
in the seismic data laboratories in Ottawa and PGC in
the continuing plan for upgrading and standardizing
data acquisition, transmission, storage and manipula-
tion, and economy of computerized operations.

The Section is responsible for the operation of the
Yellowknife seismograph array facilities, and much of
the work in upgrading these facilities in preparation
for Canada's participation in verification studies
connected with a comprehensive nuclear test ban was
initiated during 1986-87. (See Division Highlight
Summary)

Seismic Field Instrumentation

Fifty-five lunch box seismic recorders, developed in
the instrumentation laboratory and commeccialy pro-
duced following a technology transfer agreement, were
deployed in a seismic reflection survey in the
Mackenzie Delta by LCSD and ISPG. Agreement was
reached on a similar technology transfer to industry
for production of the model 501 master digital clock,
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a portable, convenient, extremely stable, inexpensive
clock developed in the instrumentation Llaboratory,
and successfully employed in seismic field studies.

Division staff paid a return visit to Colombia to
participate with CIDA in assisting the Colombian
Government in establishing two volcano seisamic
monitoring networks. The project has reached the
stage where a contract has been let to establish
specifications for the instrumentation, and a program
to train scientific and technical personnel in Canada
will begin in the near future.

Geomagnetic Studies of Earth Structure

Excellent progress was made on the design and fabri-
cation of a prototype magneto-telluric data logger in
support of MT surveys by PGC and LCSD. Designing and
building of an entirely new ocean bottom magnetometer
(OBM), similarly in support of marine geophysics
surveys by these Divisions, was begun.

Membership on Committees

K.I. Beverley
Federation of Digital Broad Band Seismometer MNetworks,

Specification of Broad Band Systems Working Group

GRAVITY AND GEODYNAMICS SUBDIVISION
R.A. Gibb

GRAVITY SECTION (R.A. Gibb)

The national gravity mapping program provides gravity
coverage of the Canadian landmass and continental
shelves for both regional and detailed geophysical
investigations. Approximately 85% of the landmass
and 75% of the offshore have been covered by gravity
measurements at a grid interval of 15 kilometres or
better. Data are maintained in a national gravity
database containing 600,000 gravity observations and
are available on magnetic tape or as line-contoured
or solid-colour maps at various scales. Fields of
research include gravity instrumentation and systems
development; absolute gravity measurements for crustal
stability studies and maintenance of the Canadian
gravity standacdization net; gravity field modelling;
data representation for thematic gravity maps; inter-
pretation of broad scale gravity features in terms of
crustal/lithospheric structure and evolution; impact
processes and crustal genesis; Arctic investigatioms.

Gravity Mapping

The S56 recording gravity meter was deployed on the
Canada Ice Island and operated throughout the 1986
season with full data recovery. Difficulties in
merging navigation and bathymetry with the gravity
data are being resolved. The meter was reinstalled
on the ice island in March, 1987, with improved data
logging capabilities for the 1987 season.

All gravity mapping projects were completed as
scheduled. Results of the ice-based survey over the
Gulf of Boothia were compiled and released in open
file maps. A contracted survey (825 stations) in
northwestern Yukon, experienced some positioning
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problems due to the mountainous relief where sighting
of critical satellite constellations was obstructed
from valley stations. The open file compilation and
maps of the regional (5 km) gravity mapping of P.E.I.
released in March, 1987, reveal a flat field with a
maximum 20 mGal relief in the Bouguer anomaly. 1

While the underwater gravity surveys of Trinity and
Bonavista Bays, Newfoundland, were completed success-
fully, merging of additional data for the region pro—i
vided by Memorial University will delay release of the
open file compilation. Division personnel assisted
LCSD and AGC in a survey of the Artillery Lake, NWT,
area and in a sea surface survey of the Sept-Iles
region, respectively.

Evaluation of the potential for testing an airborne
gravity system progressed slowly due to the departure
of the principal scientist. It is apparent, however,
that current capabilities for providing continuous
positioning for fixed-wing and helicopter surveys,
particularly in the vertical component, are not
adequate far the precision required for the gravity
data, but may be sufficient for dirigible surveys.

Gravity Standards and Database

Compilation of the 1:5M DNAG Gravity Map of the East
Coast, in collaboration with AGC, has been completed
and colour screens prepared for the final printing in
1987. Marginal notes and references, and revision of
the contour colour scheme, were completed as part of
the Canadian commitment in the compilation of the
1:10M DNAG Gravity Map of North America, to be pub-
lished in 1987.

Database operations proceeded smoothly. Requests for
standard retrievals can still be met within 10 working
days, despite a 15% increase in demands. A total of
472 colour, standard Applicon plots were prepared to
user specifications. The scope of production of
thematic maps has been significantly enhanced through
the develoment of a system using software applicable
to a combination of computers, plotters and graphics
terminals. Twenty-six maps covering areas of the
east and west coasts and the prairies were edited in
the 1:1M Gravity Map Series for publication in 1987.
The gravity reference calibration standards were
maintained. Defects in the standard gravity network
on the east coast of Hudson Bay were repaired through
field measurements, and four LCR land gravity meters
were calibrated over the Calgary-Inuvik line.

Gravity Studies of Earth Structure

Compilation of the horizontal gradient map of Bouguer
anomalies over North America (cover of EOS, July 8),

which delineates lateral discontinuities in upper
crustal density and/or thickness associated with
suturing and rifting, has provided a means for

detecting and delimiting major structural boundaries
that may be poorly exposed or completely buried.

Studies of the relationship between gravity, topog-
raphy and elastic lithosphere thickness over North
America, carried out in collaboration with Brown
University, culminated in the award for the best
student paper in tectonophysics at the 1986 Spring
Meeting of the American Geophysical Union.
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Advances in gravitational field modelling, analysis
and interpretation have been achieved through appli-
cation of fast Fourier transforms and development of
a 3-dimensional interpretation program for personal
computers. The former technique will prove valuable
in completing the gravimetric geoid map of Canada.

Data from several Arctic projects (most recently,
CESAR, in 1983) have been used in the compilation of
maps and scientific papers dealing with the physi-
ography, bathymetry, structure, density and gravity
of the Arctic Ocean and its submarine features, which
will appear in a number of compendium volumes devoted
to Arctic studies.

In collaboration with scientists at AGC, petrographic
and structural studies of the Montagnais structure,
gsubmerged on the Scotian Shelf, confirm an impact
origin. Future research on this, the first submarine
impact structure recognized, could resolve controversy
concerning the nature of oceanic impacts, iridium
anomalies in the sedimentary record associated with
mass extinctions, and the seismic potential of major
impacts.

Through a contracted study with the University of
Saskatchewan, seismic reflection data from the
Haughton impact structure reveal the nature and extent
of faulting that provide clues to interpretation of
structural elements that are obscured by a blanket of
allochthonous breccias.

Analysis of microscopic planar dislocations in quartz
at the Vredefort impact structure, South Africa, sup-
ports a single shock event followed by one or more
episodes of thermal metamorphism, in contradiction to
a published study that promoted multiple endogenic
shock events. A related study has established a
quantitative scheme to distinguish shock-produced
planar dislocations from those resulting from other
dynamic processes, from which evidence for a major
impact associated with the K/T boundary is
strengthened.

A world map and compilation of the currently rtecog-
nized 120 terrestrial impact structures was prepared
for the International Union of Geological Sciences
and has been published in its journal, Episodes.

Geophysics Division Contribution to Geophysical
Activity of Nuclear Fuel Waste Management Program

The level of geophysical activity in the form of air-
borne, surface and downhole surveys has diminished
significantly at the WNRE, Atikokan and East Bull Lake
research areas, with a consequent reduction in the
need for management and coordination of such activ-
ities. Management and development of the related
database has continued with regular updating of
digital data files and the document library. Prepa-
ration of a proceedings volume from the Symposium on
Geoscience Aspects of NFWMP organized for the 1986
GAC/MAC/CGU meeting, is in progress for publication
in the Canadian Journal of Earth Sciences. Two out
of three Level 2 documents, summarizing geophysical
activities over a period of ten years at three
research areas, have been completed in draft form for
the Concept Assessment stage of the Canadian Nuclear
Fuel Waste Management Program.

Special Talks and Lectures

R.A. Gibb
“Gravity Program at GSC", GSC Current Activities
Forum, Ottawa, January, 1987

“Large Scale Impacts and The Terrestrial Biosphere",
Science Colloquium, NASA Goddard Space Flight
Center, Washington, May, 1986.

Membership on Committees

R.A. Gibb

Canadian National Committee for International Union
of Geodesy and Geophysics, ex-officio

Canadian Geophysical Bulletin, Editor

International Commission on the Lithosphere, Working
Group 3 of the International Lithosphere Project

EMR Departmental Management Committee for Canadian
Nuclear Fuel Waste Management Program

R.A.F. Grieve

University Space Research Association - Lunar Science
Council

NASA - Organizing Committee 17th Lunar and Planetary
Science Council

NASA -~ Microgravity Science Committee, Impact Crater-
ing Working Group

NASA - Lunar Handbook Conmittee

IUGS/NASA - Planetary Meetings Committee

IUGS ~ Commission on Comparative Planetolgy, Secretary

ICSU ~ Coordinating Committee on Moon and Planets

American Society of Petroleum Geologists - Astro-
geology Committee

Meteoritical Society - Barringer Committee

GLIMPCE - Potential Field Committee

IUGG ~ Organizing Committee - Sputnik Commemorative
Symposium

Geoscience Council of Canada - Committee on Inter-
national Geoscience Relations

R.K. McConnell

International Gravimetric Commission, Working Groups 3
and 7

Pan-American Institute of Geography and History

CGravity Anomaly Map of North America Committee, DNAG
Project, Geological Society of America

GEODYNAMICS SECTION (J. Popelar)

The Geodynamics Program provides data and carries out
research on whole-earth dynamics and on the long-term
deformation of the Canadian landmass. Regular
measurements of position and gravity at a number of
Canadian sites are carried out in conjunction with
more frequent measurements of the Earth's orientation
in space. Analysis of these data will lead to an
understanding of stress build-up in seismic areas,
vertical crustal movements, and variations in the
Earth's rotation linked to the dynamics of the atmos-
phere, the oceans and the °'solid’' earth.

Earth rotation is monitored by satellite Doppler and
photographic zenith tube (PZT) observations at Ottawa
and Calgavy. Radio astronomical observations using
very long baseline interferometry (VLBI) Dbetween
Algonquin Park and Penticton observatories will
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supersede the classical techniques in the near future.
Contemporary plate tectonics acve studied under the
NASA Crustal Dynamics Project and in cooperation with
the Geodetic Survey of Canada through regular VLBI
measurements at four Canadian stations. Vertical
crustal movements are monitored by high-precision

gravity measurements, spirit levelling and global
positioning system (GPS) observations. Earthquake
processes are studied by regular observations of

crustal deformation and gravity change in the seis-
mically active regions of coastal British Columbia
and Charlevoix, Quebec in cooperation with the
Geodetic Survey.

Generation, Management and Analysis of Global
Geodynamic Data

Operation of the satellite Doppler stations at
Shirleys Bay, Ont. and Priddis, Alta., that monitor
the earth's rotation through satellite orbital

tracking, was maintained with 90% data recovery from
both observatories. Upgrading of the dual-tracking
facility to monitor ten satellites on their four
daily passes has increased data availability by 10%.
Implementation of a new refraction channel processing
system at Shirleys Bay provides increased flexibility
in data handling.

The Photographic Zenith Tube (PZT) operations at the
two observatories similarly functioned with no major
problems, with photoplate records obtained for the
cloudless nights (55-59%). Data transmissions were
contributed weekly to the International Time (BIH,
France) and Polar Motion (IPMS, Japan) services.

Details of the Canadian monitoring program, including
operation of the TRANET II satellite tracking opera-
tions and a comparison of Global Positioning System
(GPS) and Doppler navigation were presented at the
Fourth International Geodetic Symposium on Satellite
Positioning.

Several potential applications of GPS in geodesy and
geodynamics have been examined. It was confirmed
through experiment that GPS alone cannot remove the
non- inertial acceleration component of vertical ac-
celeration, essential for airborne gravity measurement
techniques. Also, it was demonstrated that it is
difficult to obtain a relative accuracy of less than
one part per million over distances under 50 km, due
mainly to the effect of troposphere refraction, so
that it is unsuited for relative positioning in short
baseline dynamics experiments. Several improvements
were achieved in GPS related software, including the
pre-processing of data to permit detection of cycle-
slipping in GPS phase measurement employing a single
receiver.

Satellite positioning for the Ice 1Island Research
Station was carried out through March to October,
1986, and reinstated in Macch, 1987, for the new field
season. The lack of dedicated computer facilities on
site reduced the effectiveness of the real-time posi-
tioning aspect, leading to delays in analysis of data
from all geophysical activities, an aspect that should
be remedied for the 1987 season.

Dynamics of the Earth's Crust

Continuous tilt and strain monitoring carried out
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since 1976 at the Charlevoix Observatory, Quebec was
concluded as planned, and the obsecrvatory site opera-
tion reduced to a minimum. The study of tidal and
coseismic response of water wells near the Observatory
revealed a drop in water levels of up to 6 cm in
response to the larger local earthquakes. The earth
tide response was found not to be characteristic of a
homogeneous, isotropic medium, and that the major
NE-trending faults of the Charlevoix region may
attenuate stresses normal to their strike.

Section personnel aided in the successful coordination
of the NASA Crustal Dynamics Project at Whitehorse,
and in the horizontal levelling and gravity surveys
carried out on Vancouver Island and Charlevoix using
GPS receivers from the section. Analysis of the
Vancouver Island survey data is nearing completion.

Calculation of the pglacio-isostatic adjustment of
Fennoscandia using a 3-layer, half-space model of the
earth and knowledge of the deglaciation history of the
region, indicates an upper limit of 80 km for the
thickness of the Fennoscandian (elastic plate) litho-
sphere.

Special Talks and Lectures

J. Kouba

Seven lectures, five at the Research Institute of
Surveying and Mapping, Beijing, two at the Wuhan
Technical University of Surveying and Mapping, Wuhan,
on all aspects of the Canadian Geodynamics program,
November, 1986.

Membership on Committees

Jd. Popelar
International Astronomical Union Commissions 19 and 31

CNO/CCIR Study Group 7

A. Lambert

Canadian Cormittee on the Dynamics and Evolution of
Lithosphere (CANDEL)

International Association of Geodesy, Special Study
Groups 3.37 and 3.85

J. Kouba

IUGG/IA/COSPAR Commission VIII (International Co-
ordination of Space Techniques for Geodesy and
Geophysics), national representative

International Association of Geodesy, Special Study
Groups 1.76, 2.82, 2.84 and 4.93

AEROMAGNETICS SUBDIVISION
P.J. Hood

The aeromagnetic mapping program provides aeromagnetic
coverage of the Canadian landmass and continental
shelves for both regional and detailed geological
investigations. Approximately 80% of the landmass
and 20% of the offshore have been surveyed at a
normal line spacing of 0.8 kilometres for regional
surveys and 0.3 kilometres for detailed surveys. A
contract survey program currently operated- uander
federal-provincial agreements provides detailed total
field and gradiometer surveys to aid mineral ex-
ploration. Data are maintained in a national aero-
magnetic database containing 10,000,000 kilometres of
flight line dJdata and are available on magnetic tape




or as line-contoured or solid-colour maps at various
scales, Fields of research include aeromagnetic
instrumentation and systems development; data
representation for thematic magnetic maps; magnetic
interpretation methods; interpretation of magnetic
features in terms of crustal/lithospheric structure
and evolution.

Experimental Airborne Operations

A record 55,017 line kilometres were flown by the
Queenair aircraft in total field surveys conducted
over Lake St. Clair and Lake Huron (including the U.S.
portion) and the Camp Borden and Waterloo areas of
Ontario.

Testing of the Internav Loran-C navigation system in
the Convair 580 research aircraft proved it unsuit-
able, whereas a successful test was carried out of a
combined ARNAV Loran, GNS-S500A navigation system, and
a GPS antenna borrowed from Geodynamics Section. On
board data acquisition and display systems have been
improved through installation of a Matrox video system
and rewritten software.

Towards compilation of the Magnetic Map of North
America, retrieval and reformattiug of ocean magnetic
data has been completed for the 1979-86 Convair
Surveys, and for approximately 15% of the 1964-76
North Star operations. Whereas flying of control
lines for this map was carried out in the Caribbean
Sea and Gulf of Mexico, similar operations in the
Arctic were delayed because of lengthy aircraft main-
tenance.

The continuing upgrading of data acquisition and
treatment capabilities suitable for small aircraft is
virtually complete, with the successful laboratory
development and flight testing in the Queenair of a
compact system lighter by 25kg than that previously
employed. The successful use of a modified Loran-C
navigation system over Lake Huron will prove valuable
for positioning in the future surveys over the other
Great Lakes and large enclosed bodies of water.

Geophysical Data Processing

Excellent progress was made in the compilation of
total field magnetic data from Queenair surveys over
eleven areas flown in 1986 and previous years, cul-
minating in the open file release of 8 maps over Lake
Erie, Lake Simcoe and Georgian Bay; 33 maps covering
Lake Ontario, Lake of the Woods and Alberni are con-
tracted for publication early in 1987-88.

Contract/Regional Aeromagnetic Surveys

The first maps from helicopter flown total field/
vertical gradiometer surveys have been issued, and
demonstrate the efficacy of this survey technique over
rugged terrains. The 34 maps, covering the Honts
Chic-Choc-Murdochville, Gaspé areas were produced
through the Canada/Gaspé Lower St. Lawrence Economic
Development Plan.

Gradiometer/VLF EM contracted surveys continued under
Mineral Development Programs in the provinces of
Newfoundland, Nova Scotia, New Brunswick, Ontario,
Manitoba, Saskatchewan and British Columbia. Four
contracts were awarded for 72,950 line km in Man.,
NB, NS and Nfld., and flying was completed in all but
part of the Nova Scotia survey. A total of 154 total
field contour and vertical gradient contour maps were
issued from earlier surveys in Gaspé, New Brunswick,
Nova Scotia and Newfoundland.

Regional surveys on the west coast are virtually com-
plete. A total of 136 maps at 1:25,000 and 1:250,000
scales are being printed from surveys flown in 1985
over regions of the northern Yukon/Beaufort Sea and
the Juan de Fuca Strait/Queen Charlotte 1Islands.
Compilation has begun on 37,678 line km of data
acquired in 1986 over parts of Vancouver Island and
the coast of British Columbia.

Special Talks and Lectures

P.J. Hood and D.J. Teskey

“Helicopter-borne aeromagnetic gradiometer surveys:
a progress report”, S56th Annual Meeting, SEG,
Houston, November 1986

“Aeromagnetic survey program of Canada, mineral
applications and vertical gradiometry", USGS Work-
shop on Aeromagnetic Surveying, Denver, January 1987

Membership on Committees

P.J. Hood

Magnetic Anomaly Map of North America Committee,
DNAG Project, Geological Society of America, Co-
chairman

Working Group I-4 (Magnetic Anomalies - Land and Sea),
pivision 1, International Association of Geomag-
netism and Aeronomy, Chairman

D.J. Teskey
Magnetic Anomaly Map of North American Committee,

DNAG Project, Geological Society of America and Co-
chairman of its Magnetic Data Exchange Format Sub-
committee
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INSTITUTE OF SEDIMENTARY AND PETROLEUM GEOLOGY

W.W. Nassichuk

ISPG is responsible for establishing a sound geoscience
base for the sedimentary basins of western and Arctic
Canada, which occupy one-third the area of the country and
contain most of Canada's oil, natural gas, and coal resources.
In addition, units of the Division are responsible for the
appraisal of the oil, gas and coal resource potential of the
country.

The geological framework is being broadly outlined by
current mapping and topical studies. These studies, together
with paleontological investigations, support exploration for,
and assessment of the non-renewable resources of western
and northern Canada. Emphasis on energy resources has
resulted in development of evaluation programs in both
petroleum and coal, each supported by multidisciplinary basin
studies. The geological evaluations contribute to the national
inventories of oil, gas and coal resources.

The Institute is organized into six subdivisions:
Regional Geology, Paleontology, Coal Geology, Petroleum
Geology, Geological Publications and Administration, each
comprising several sections. A seventh major administrative
unit, the Petroleum Resource Appraisal Secretariat also has a
number of subordinate sections.

Regional Geology is responsible for preparing geological
maps and lithostratigraphic and sedimentological reports for
the principal sedimentary basins of Western Canada,
Northern Mainland, Arctic Islands and adjacent offshore
areas. Paleontology ensures precise and consistent
biostratigraphic correlation, by refinement, through detailed
taxonomic and stratigraphic studies, of the biochronologic
scale which serves as the basis for biostratigraphic
correlation. The Coal Geology Subdivision is responsible for
providing the estimates of Canada's coal resources, for
development of the National Coal File by accumulation of
data, and for the development of regional models of coal
occurrence. The Petroleum Geology Subdivision objectives
are to identify the oil and gas resource base of Canada and to
determine the origin, probable distribution and potential
abundance of oil and gas resources. The Geological
Publication Subdivision is concerned with processing,
publication and dissemination of information on Canada's
sedimentary basins and resources. Activities in the four
scientific subdivisions at ISPG, that is the Regional Geology,
Paleontology, Coal Geology and Petroleum Geology in
concert with the Petroleum Resource Appraisal Secretariat
reflect the four Strategic Objectives of ISPG as follows:

1. To map, describe and explain the bedrock geology of
sedimentary basins in western and northern Canada.

2. To develop and modify biochronologic standards
essential to correlation and comprehension of bedrock
geology in the sedimentary basins of western and
northern Canada.

3. To assess the probable distribution and potential
abundance of the oil and gas resources of Canada.

4. To investigate the geology of coal deposits in western
and northern Canada; to determine extent, quality and
quantity of selected coal deposits; to develop a
National Coal Data File as an integral part of the
National Coal Inventory.
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The Adminstration Office provides financial services,
central registry, stationery and supplies, and office services.
A world class geological library, available to the public is
under the jurisdiction of the Administration Subdivision.
ISPG maintains and administers its building owned by the
Department of Energy, Mines and Resources, and as a result
building and engineering services are an important component
within Administration.

The present establishment of the Institute is 168 person
years including 82 scientific and professional positions,
8 operational, 4l technical, & administrative and foreign
service, and 33 administrative support positions.

A repository is maintained for samples, core and other
data resulting from both onshore and oifshore exploration
drilling by industry in the Yukon Territory, the Northwest
Territories, including the Arctic Islands and for samples from
all provinces and continental shelves of western Canada.
Most of the material is available to the public for free
examination and is used by the ISPG in research activities.

Attendance at Meetings
Conferences and Courses

W.W. Nassichuk

of Energy,

Meeting with British Columbia Ministry
Victoria,

Mines and Petroleum Resources,
April 2-4, 1986.

Branch Management Committee Meeting, Ottawa,
May 14-16, 1986.
Frontier Geoscience Ottawa,
May 21-22, 1986.

Program Meeting,
Meeting of Departmental Administrative Reform of
Staffing Steering Committee, June 2-4, 1986.

Meeting before a Parliamentary Committee on Oil and
Gas reserves, Ottawa, June 16-18, 1986.

Branch Management Committee Meeting, Ottawa,
July 23-25, 1986.

Sector Information Seminar of Managers, Ottawa,
October 7-10, 1986.

Meetings with Alberta Research Council and Alberta
Geological Survey, Edmonton, January 9, 1987.

Branch Management Committee Meeting, Ottawa,
January 13-16, 1987.

Canadian  Reef Research  Symposium,  Banff,
January 29-30, 1987.
Meeting with C.F. Minerals, Kelowna, March

21-22, 1987.

Branch Management Committee Meeting, Ottawa,
March 17-20, 1986.




J.E. Brindle

Management Orientation Program for Senior Managers,

Touraine, May 11-30, 1986.

Special Talks and Lectures

W.W. Nassichuk

The Geological Survey of Canada in Canada's coal
geoscience community: Coal Geoscience Forum,
November 17-19, 1986, Calgary.

Membership on Committees

W.W. Nassichuk

Vice-Chairman (Past) and Newsletter Editor,
Subcommission on Permian Stratigraphy, International
Union of Geological Sciences.

Corresponding Member, Subcommission on
Carboniferous Stratigraphy, International Union of
Geological Scientists.

Member, North American Working Group on Middle
Pennsylvanian of North America (Subcommission on
Carboniferous Stratigraphy).
Co-Chairman, Working Group on Permian Stratigraphy
and Boreal Relations (Subcommission on Permian
Stratigraphy).

J.E. Brindle

Co-Chairman, ISPG Joint Occupational Safety and
Health Committee.

Member, ISPG Ad Hoc Committee on Space Allocation.
Member, Computer Service Committee.

Member, University Research Park Committee,

ADMINISTRATIVE SUBDIVISION

K.M. Cameron

The objectives of the Administrative Subdivision are
directed toward providing efficient and timely
administrative, financial, library, logistical, instrument
development, electronics and building maintenance services
to the Division.

During the fiscal year 1986/87, the Subdivision was
manned by a full-time continuing staff of 2l. During that
fiscal year, the following staff changes occurred:

Transfers

Mrs. S.E.A. Dorward, an ST-S5CY-2, was transferred
from the Royal Canadian Mounted Police to join the
Administrative staff on August 6, 1986.

Resignations

Mr. M. Novati, an STS-3, resigned on June 28, 1986 to
enlist in the Canadian Forces.

Mr, C.R. Jermy, an EG-ESS-10, resigned on January 30,
1987 due to ill health,

Appointments

Mr. D. Mcinroy was appointed to the ISPG Stores staff
as an 5TS-3 on September 8, 1986.

Attendances at Meetings
Conferences and Courses

K.M. Cameron

Branch Adminstrative Officers' Committee Meeting,
Ottawa, May 7-8, 1986.

Branch Adminstrative Officers' Committee Meeting,
Dartmaouth, Qctober 16-17, 1986.

M. Kowalsky

Employee Benefit Benekit Course, Edmonton, Alberta,
November 24 to December 3, 1986.

Dental Plan Payment Schedule Seminar, Edmonton,
Alberta, February 6, 1987.

ISPG LIBRARY

In July we welcomed the return of Fontaine Hwang,
Library Technician, from her maternity leave and bade
farewell to Gail Kessler, her term replacement. The vacancy
of Head Librarian remained unfilled. Some relief was
available from temporary clerks.

There was no new activity of library automation with
MINISIS. Progress was made, however, in debugging the
system. Computer Services created a simple routine
maintenance program to reindex the corporate author and
call number fields to make them searchable. A Hewlett-
Packard 150 microcomputer and a printer were acquired and
were used in searching the library catalogue and text editing
of the monthly accessions list.

Literature search capability was strengthened with the
GEOSCAN training that Edward Hau, Assistant Librarian,
received during his one-week visit to the Geological Survey
of Canada library in Ottawa. With the assistance of suminer
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students and the maintenance staff, the circulation and
reference areas were rearranged to create a more spacious
environment to provide these services.

Our rare book collection received oiling of the leather
bindings in February to prolong their lifespan. Rebinding was
performed on two titles published in the 19th century -
Systemne  Silurien du Centre de la Boheme by
Joachim Barrande (8-volume set in 29 bound volumes) and
Transactions of the Geological Society (6 volumes).

This year, the library began keeping statistics on
periodical issues received in order to provide an estimation of
the growth of this collection.

Attendance at Meetings
Conferences and Courses

E. Hau

Canadian Association for Information Science Annual
Meeting, Vancouver, June 25-28, 1986.

In-house orientation/training (Geological Survey of
Canada Library), Ottawa, August 18-22, 1986.

F. Hwang

CAN/OLE system update seminar, Calgary, October 6,
1986.

Career Advancement for Women Workshop, Calgary,
March 19-20, 1987.

S. Webber

Career Advancement for Women Workshop, Calgary,
March 16-17, 1987.

Library Statistics 1986/87

Acquisitions

Books, etc., acquired by purchase 529
Books, etc., acquired by gift or exchange 937
Maps added 357
Periodical issues added 2836
Circulation
Books and periodicals (to staff only) 7855
Inter-library loans:
Borrowed 250
Loans and photocopies provided 269
Reference
Phone queries handled 900
On-line searches 37
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REGIONAL GEOLOGY SUBDIVISION

D.G. Cook

The objectives of the Regional Geology Subdivision are
directed toward the increased understanding of the
depositional and deformational history of Proterozoic and
Phanerozoic sedimentary rocks of Western and Arctic
Canada. The investigations provide the data base essential
for the appraisal of the economic potential of these
sedimentary suites, both as reservoirs for, and sources of, oil
and gas; and as host rocks for other economic deposits
including coal, potash, lead, zinc, copper, precious metals and
industrial minerals, and for the exploration and exploitation
of these resources. Programs integrate field structural
stratigraphic and sedimentologic studies, subsurface studies,
analysis of industry-derived seismic data, and the acquisition
and analysis of refraction seismic and deep reflection seismic
data. Regional Geology's programs are co-ordinated with
those of Paleontology, Petroleum Geology and Coal Geology
Subdivisions.

The Regional Geology Subdivision is organized
geographically, partly in response to similar geological
problems and partly because of similar logistical problems. It
comprises three sections. The Arctic Islands Section is
responsible for the sedimentary areas of the Arctic Islands
with geological investigations being concerned mainly with
Proterozoic and Phanerozoic rocks of the Franklinian
Geosyncline, Stable Platform, and Sverdrup Basin. Most of
the Arctic Islands activities are funded through the Frontier
Geoscience Program. Projects include surface and
subsurface structural, stratigraphic and sedimentologic
studies, and reflection and refraction seismic studies on the
continental shelf, carried out from an ice island research
station. The ice island projects are being carried out in co-
operation with Terrain Sciences Division, Geophysics Division
and Atlantic Geoscience Centre, The Northern Mainland
section is concerned with sedimentary regions of the Yukon
and Mainland Northwest Territories, including the Mackenzie
Delta and Beaufort Sea. Most activities are funded under the
Frontier Geoscience Program.  Surface and subsurface
structural, stratigraphic and sedimentologic studies are
integrated with the study of deep structural geometry of
sedimentary basins by the application of reflection and
refraction seismic techniques. The Southern Mainland
Section is responsible for sedimentary rocks of the Western
Canada Sedimentary Basin lying within the prairie provinces
and eastern British Columbia, the main focus of oil and gas
exploration and exploitation. The Southern Mainland falls
outside the Frontier Geoscience Program, and activities are
essentially confined to surface and subsurface structural,
stratigraphic and sedimentologic studies.

The Institute is the repository for cutting and core
samples, and other data resulting from both onshore and
offshore exploration drilling by industry in Yukon Territory,
Northwest Territories (including the Arctic Islands), East
Coast offshore, and for samples from all provinces of
Western Canada. Some 12.5 million samples and 28 thousand
boxes of core are stored at the Institute; the number of
samples increases by about 400 thousand each year. With the
exception of samples from wells in Alberta, all are available
to the public for free examination. Alberta samples are
provided to the public by the Alberta Government, for a




small fee. Files are maintained of all the logs and other data
related to more than 70 thousand wells drilled in Western and
Arctic Canada. The facility, including the core storage,
sample storage, sample examinations, core examinations, log
storage and administration areas, covers an area of
4866 square metres. The addition of a third person on term
employment has permitted the provision of improved service
to the public including remaining open over noon-hour, and
giving a full library withdrawal and refiling service with
respect to the well log library.

Arctic Islands

From the Ice Island research station a seismic
refraction program was successfully completed on the Arctic
Continental Shelf north of Axel Heiberg Island and Sverdrup
Channel. Two lines parallel to the coast and two
perpendicular lines were completed, thus extending the
cefraction grid for the shelf to the southwest. Interpretation
of the 1985 data has revealed that up to 12km of
sedimentary strata occur under the outer shelf.

Seismic reflection data obtained in 1985 have been
processed and a prominent reflector at 1.5 seconds (about
4 km depth) has been identified on the records. Recorded
velocities (>5 km/sec) and scarcity of reflectors indicate that
highly deformed, Lower Paleozoic strata occur near the sea
floor on the inner shelf north of Axel Heiberg Island. The ice
island moved very little during 1986; consequently the
records obtained cover less of the continental shelf than
expected.

A report on the subsurface upper Paleozoic geology of
Sabine Peninsula, Melville Island by contractor G. Varney is
nearing completion. Five time-structure and four isochron
maps have been prepared utilizing the available seismic data.
Major faults have been mapped and various episodes of
fauiting have been documented.

Contractors at the University of Alberta are
reprocessing deep seismic reflection data from eastern
Melville Island. [Initial results are very encouraging with
reflectors within the Proterozoic succession being
distinguishable. A major angular unconformity has been
recognized at the base of the Phanerozoic succession.

Extremely bad weather on northern Devon Island
precluded completion of mapping of Grinnell Peninsula as
planned. Nonetheless, substantial progress was made,
utilizing the small number of good or moderate weather days
available. The stratigraphic sequence present on south-
western Ellesmere and North Kent islands extends without
major changes onto northern Devon Island at least as far as
Arthur Fiord., Ellesmerian structures modified by late
extension were traced from the Douro Range southeast as far
as Viks Fiord. Similar compression and extension affected
parts of Colin Archer Peninsula.

The original Rens Fiord Complex of northern Axel
Heiberg Island has been divided into four mappable units with
a probable age range from Late Hadrynian to Early Silurian.

The Svartevaeg Formation of northern Axel Heiberg
Island, previously assumed to be Devonian in age, now is
interpreted as a thrust slice of Silurian rocks. This implies
that there are no known deep-water sediments and arc-type

rocks left in the (rather incomplete) Devonian record of
northern Axel Heiberg and Ellesmere islands, the exposed
strata consisting entirely of syntectonic clastic sediments of
nonmarine and deltaic origin.

A hitherto unknown basaltic unit has been discovered in
the basal Carboniferous succession of northern Axel Heiberg
Island.

Steeply inclined to subhorizontal thrust faults in
northern Axel Heiberg Island, directed both to the northeast
and to the southwest, are attributed to orogenic events of
Late Silurian - Early Devonian and post-Early Devonian pre-
Visean ages.

Silurian flysch of northernmost Ellesmere Island is
comparable to flysch in northeasternmost Greenland rather
than to correlative flysch farther south in Ellesmere Island.
This adds to mounting evidence that the Silurian (and older)
rocks of northern Ellesmere Island have been affected by
extensive sinistral strike slip.

Analysis of Devonian stratigraphic sections from
Melville Island confirms that lower units of the Devonian
clastic wedge are time-transgressive, becoming younger to
the west.

Detailed description and study of Jurassic rocks of
Melville Island have revealed that these strata were
deposited during regressive and transgressive events
coinciding with similar world-wide events.

Extrusive volcanic strata, which unconformably overlie
Carboniferous carbonates on northwestern Ellesmere Island,
have been dated as mid-Late Cretaceous on the basis of
palynology of interbedded shales. These are the youngest
volcanics of the Sverdrup Basin and appear to be an extension
of the Alpha Ridge, a major oceanic, volcanic edifice which
extends north from Ellesmere Island.

A regional unconformity of mid-Jurassic age has been
identified in the Sverdrup Basin and it correlates with a
widespread episode of tectonic activity previously recognized
in Svalbard, Barents Sea, and North Sea,

Basin wide studies of Mesozoic sequences in the
Sverdrup Basin indicate a primary structural control on their
origin rather than a eustatic sea level change origin.

Northern Mainland

A Frontier Geoscience Program deep reflection seismic
line across the Mackenzie Delta has been processed and
interpreted. The Early Cretaceous extensional faults are
listric and flatten northward into a decollement zone near
8 seconds. The sub-Paleozoic angular unconformity is visible
in two places along the profile on the flanks of the Campbell
Uplift. Beneath the uplift, south-dipping thrust faults offset
seismic markers by several kilometres, while north-dipping
reflections may be major crustal-scale shear =zones.
Crystalline basement is visible below 6 seconds under
Campbell Uplift, but appears to thin northward. Base of the
crust under the uplift is at 11-12 seconds but is invisible
farther north. Three manuscripts are in preparation: two
summaries for submission to Geology, and an Open File
report which will contain the processed data in addition to an
interpretation.
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Under contracts to the University of Calgary,
Dr. F. Cook is preparing a deep reflection seismic program
across the Beaufort Continental shelf, to be run during the
summer of 1987, provided a suitably equipped ship is
available. Under another contract, F. Cook and K. Coflin are
examining industry seismic data across the Tuktoyaktuk
Peninsula to Banks Island to compare the sub-Mesozoic
structures to that observed in the FGP seismic line.

A Mesozoic subcrop map, at 1:250 000 scale, has been
compiled. Outcrop distribution of Lower Paleozoic facies, as
published, constrains a northeastward shale-out north and
south of the Kaltag-Yukon faults. This appears to negate
previous interpretations of hundreds of kilometres of strike-
slip motion on that system.

As part of the USSR/Canada Arctic Science Exchange
Agreement, two Regional Geology Subdivision geologists
joined a Soviet Field party on Wrangel Island, Chukchi Sea,
U.S.S.R. With two weeks of traversing on the island they had
a comprehensive first hand review of the geology. An
important initial conclusion is that Wrangel Island geology is
remarkably similar to parts of northern Alaska and the
Yukon. Wrangel Island and the Doonerak "Window", Brooks
Range, Alaska have very similar stratigraphic successions and
similar pre-Mesozoic and post-Mesozoic structural and
metamorphic histories. Comparisons with the Arctic Islands,
however are equivocal and difficult to make. A joint
publication comparing and contrasting the geology of Wrangel
with other parts of the Polar rim is now in the planning
stages.

Field work in the Ogilvie Mountains has resulted in a
comprehensive documentation of the complex geometry of
the platfurm-to-basin transition of lower Paleozoic rocks in
this region. The position of this platform edge can be
extrapolated into the subsurface of the Eagle Plains. Good
potential reservoir facies rocks were identified in outcrop
along the transition, enhancing the petroleum potential of the
plains area.

Quantitative simulation of the development of some
early Paleozoic arches in the Mackenzie Mountain region is
consistent with the possibility that an uplift of thermal origin
affected the Mackenzie Mountain region in Early Devonian
time along a northwest trending axis parallel to the early
Paleozoic shelf edge.

Data acquisition for the Geological Survey of Canada's
Mackenzie Delta-Beaufort Sea-Northern Yukon seismic
refraction survey was completed on March 28, 1987. This
major crustal refraction project provided a successful field
test of the new Lithoprobe refraction instcumentation
designed by the Geological Survey of Canada. The survey
was based at Inuvik and included personnel from the Institute
of Sedimentary and Petroleum Geology, Lithosphere and
Canadian Shield Division, Geophysics Division (all GSC), the
Geodetic Survey of Canada, and the Universities of British
Columbia and Calgary.

Approximately 870 km of reversed seismic profiling,
130 km of unreversed profiling, and 670 km of broadside
profiling were completed, comprising twenty-two processed
preliminary seismic sections. Analysis and modelling of these
sections, which will begin almost immediately, will provide
significant new information on the structure and geometry of
the regional geological and tectonic elements of the
southwestern Canadian Arctic and, in turn, new insights into
the origins and evolutionary controls of the Canada Basin,
Mackenzie Delta onshore and offshore, and Rapid Depression
areas and environs.

o4

Southern Mainland

The late Middle Devonian succession in the southern
District of Mackenzie and northern Alberta were compared
and some stratigraphic problems related to the sub-Watg
Mountain unconformity resolved. The Tathlina Uplift in the
District of Mackenzie remained emergent much longer than
the northern Alberta part of the Elk Point Embayment.

Brecciation along the southwest margin of the Upper
Devonian Ancient Wall reef complex suggests a temporary
sea level drop of 40 to 70 m prior to the final 65 m thick
phase of reef growth, which is dominated by tabular
stromatoporoids.

During preparation of a regional synthesis of the
Carboniferous of Western Canada Basin, it was concluded
that the western margin of the Cordilleran Miogeocline
(Prophet Trough) was an elevated rim. Parts of the rim were
exposed during the Early Carboniferous and supplied western
Prophet Trough with siliciclastics. The trough resulted from
differential down-warping and local block faulting. It was
predominantly an extensional element. During the earliest
Carboniferous, however, the compressional Ellesmerian event
caused subsidence in northern Prophet Trough, while the
compressional Antler event probably influenced subsidence in
its southern part.

Carbonates of the Upper Devonian Palliser Formation
form a preferred zone for thrust faulting in the Front Ranges
southwest of Calgary. Locally spectacular duplex structures
up to 300 m thick, composed of individual fault bounded
slices 20 to 40 m thick, are developed in the lower part of the
Palliser. This type of duplex structure may be a surface
analogue for some of the structurally thickened occurrences
of the Palliser Formation found in the subsurface.

Decade of North American Geology

The volume "Sedimentary Cover of North American
Craton: Canada", with the exception of the chapter on
Petroleum Geology, was brought to a completion stage for
submission to the series co-ordinator. This volume is part of
the Geological Survey of Canada series on "The Geology of
Canada" and is also part of the series by the Geological
Society of America on "The Geology of North America". The
volume deals principally with three tectono-stratigraphic
provinces and their basins: Interior Platform, Hudson
Platform, and St. Lawrence Platform. This volume, the first
synthesis of the regions in 20 years, presents a concise though
brief summary of the geology, including the mineral and
fossil resources. It presents major new interpretations based
on modern theories of plate tectonics. The volume will
comprise approximately 600 pages and 450 text illustrations.

Nineteen out of 21 chapters of the volume "Innuitian
Orogen and Arctic Platform: Canada and Greenland"
{Geology of Canada, No.3) were submitted to the series
editor and two external referees. Prepared by some thirty
Canadian and European authors, this is the first
comprehensive geological and geophysical synthesis that
includes both the Canadian Arctic Islands and North
Greenland. A unified and partly revised tectonic framework
is based on systematic summaries of the geophysical
characteristics and stratigraphic and structural record of the
region. The account is rounded off by chapters on history of
exploration, landscapes and resources (petroleum, coal,
metals).



Personnel Notes

Dr. H.H.J. Geldsetzer took an extended (4% month)
working vacation and went with his family to Australia,
where he studied Devonian reefs in the Canning Basin of
Western Australia, and carbonate environments in Southern
and Western Australia. He returned in November 1986.

Dr. Q. Goodbody has been a post-doctoral fellow at
ISPG since October [985 in the Arctic Islands Section. His
fellowship is terminating in September 1987.

Mr. D.M. Jordan has been working as a term STS-3 in
the Core and Sample Repository since July 28, 1986.

Dr. L.S. Lane joined the staff on May 20, 1986 as a
structural geologist in the Northern Mainland Section. He
came to us from Carleton University, where he was a post-
doctoral fellow.

Mr. P. Lewis resigned in March 1987 after working for
two years in the Core and Sample Repository. He and his
family are moving to Ontario.

Karen Mcinnis, who is working as a term CR-3 with
Elspeth Snow, and who ably filled in for Elspeth while she was
seconded to Publications Subdivision, is leaving at the end of
March 1987 - the end of her term.

Mr. N.C. Meijer Drees has taken leave for several
months to go to the Netherlands and complete his Ph.D. at
the University of Utrecht. He is expected to return in
July, 1987.

Dr. D.W. Morrow was promoted to RES-3, effective
April 1, 1987.

Elspeth Snow once again was seconded to the
Publications Subdivision to act as Editorial Assistant for
5 months from October 1986 to March 1987, while the
incumbent was on maternity leave.

Dr. H.P. Trettin was presented by the Canadian Society
of Petroleum Geologists with the R.J.W. Douglas Medal at
the society's Awards Dinner and Dance in February, 1987.
This award is presented in recognition of career
accomplishments, and for outstanding scientific contributions
to the understanding of sedimentary geology in Canada, with
emphasis on regional tectonics and petroleum and structural

geology.

Attendance at Meetings
Conferences and Courses

J1.D. Aitken

CSPG Annual Convention "Reserves Canada 21",

Calgary, June 1986.
AAPG Annual Convention, Atlanta, Georgia, June 1986.

CSPG - Canadian Reef Research Symposium, Banff,
January 1987.

GAC Annual Meeting, Ottawa, May, 1986.

CSPG Annual Convention "Reserves Canada 21",

Calgary, June 1986.

CSPG Canadian Reef Research Symposium, Banff,

January 1987.

Agrogeology in Eastern and Southern Africa, Malawi,
Africa, June 1986, International Development Research
Centre (Canada) sponsorship.

Arctic Initiatives Task Force Meetings, Yellowknife,
October 1986.

D.G. Cook
GAC Annual Meeting, Ottawa, May 1986.

CSPG Annual Convention "Reserves Canada 21%,

Calgary, June 1986.

GSA Annual Convention, San Antonio, Texas, November
1986.

J. Dixon

CSPG Annual Convention "Reserves Canada 21",

Calgary, June 1986.

A.F. Embry

CSPG Annual Convention
Calgary, June 1986.

"Reserves Canada 21",

GSA Annual Convention, San Antonio, Texas, November
1986.

H.H.J. Geldsetzer

International Association of Sedimentologists Congress,
Canberra, Australia, August [986.

CSPG Canadian Reef Research Symposium, Banff,
January 1987.

CSPG Annual Convention "Reserves Canada 21",
Calgary, June 1986.

L.S. Lane
CSPG Annual Convention "Reserves Canada 21",

Calgary, June 1986.
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M.E. McMechan

GAC Annual Meeting, Ottawa, May 1986.

CSPG Annual Convention "Reserves Canada 21",
Calgary, June 1986.

N.C. Meijer Drees
CSPG Core Conference, Calgary, October 1986.

D.W. Morrow
CSPG Annual Convention "Reserves Canada 21",
Calgary, June 1986.
SEPM Annual Mid-Year Meeting, Raleigh, North

Carolina, September 1986.

B.C. Richards

CSPG Annual Convention
Calgary, June 1986.

"Reserves Canada 21%,

CSPG - Canadian Reef Research Symposium, Banff,
January 1987,

D.F, Stott

Organizational Meeting for the International Geological
Correlation Program Project 245, Nonmarine
Cretaceous Correlations (in conjunction with Annual
Meeting of Geological Society of America), San
Antonio, Texas, November 1986.

Special Talks and Lectures

J.D. Aitken

"Precambrian of Northwestern Canada - Facts, Myths
and Prejudices”, CSPG Structural Geology Division,
Calgary, April, 1986.

"Giant Cryptalgal Reefs of the Upper Proterozoic
Little Dal Group, Mackenzie Mountains", CSPG
Canadian Reef Research  Symposium, Banff,
January 1987.

M.P, Cecile
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“The Niddery Thrust Sheet - A Selwyn Basin Structural
Feature", GAC Annual Meeting, Ottawa, May 1986.

“Geology of Wrangel Island, U.S.5.R., Comparison with
Alaska and Arctic Canada", CSPG Petroleum Geologists
International Division, Calgary, November 1986; GSC
Branch Management, Calgary, September 1986.

"Shoaling Stromatolite Reef Complex, Proterozoic
Goulburn Group, N.W.T." and a poster display "Late
Ordovician and Early Silurian Mounds, Edge of the
Misty Creek Embayment, Mackenzie Mountains,
N.W.T.", CSPG Canadian Reef Research Symposium,
Banff, January 1987,

3. Dixon

"Geology of the Beaufort Sea Continental Margin ne
the Canada-USA border" (presented by J1.R. Dietrich
CSPG Annual Convention, Calgary, June 1936.

"Geology and Petroleum Potential of Beaufort Sea"
presented to Unocal geologists, Los Angeles, California
February 1987 (J.R. Dietrich, D.H. McNeil also
attended).

A.F. Embr

"Petroleum Geology of the Schei Point and Blaa
Mountain Groups (Middle-Upper Triassic) Canadian
Arctic Archipelago", and poster display, CSPG Annual
Convention, Calgary, June 1986.

"Mesozoic Depositional Sequences, Arctic Islands:
Anatomy and Origin", GSA Annual Convention, San
Antonio, Texas, November 1936.

H.H.J. Geldsetzer

"Upper Devonian Reef Development in Alberta®,
International Association of Sedimentologists Congress,
Canberra, Australia, August 1986.

"Upper Devonian Reefs in Alberta" and "Frasnian-
Famennian Boundary Beds in Alberta”, Petroleum Club,
Perth, Australia, September 1986.

"Upper Devonian Ancient Wall reef complex", poster
display, CSPG Canadian Reef Research Symposium,
Banff, January 1987.

"Devonian to Permian Tectonics on the Southern Margin
of the Sverdrup Basin, Melville Island, Canadian Arctic
Islands®, (J.S. Oldow, H.E Avé Lallemont co-authors),
CSPG Annual Convention, Calgary, June 1986.

U. Mayr

“Pridolian-Gedinnian Downslope Buildups in the Vicinity
of Cardigan Strait, Acrctic Canada" (J. Packard, co-
author), poster display, CSPG Canadian Reef Research
Symposium, Banff, January 1987.

.E. McMechan

M.E

"Structure of the Central Rocky Mountain Foothills,
Athabasca to Peace Rivers", University of Calgary,
Department of Geology and Geophysics Graduate
seminar class, Calgary, April 1986.

"Thermal Maturation and Burial History, Rocky
Mountain Foothills and Plains, East-central British
Columbia", GAC Annual Meeting, Ottawa, May 1986.

D.W. Morrow

"Silurian-Devonian Facies and Paleotectonics of
Mackenzie Shelf versus Ogilvie Platform", CSPG
Annual Convention, Calgary, June 1986.




!

“Chemical Controls on the Precipitation of Dolomite,
the Sulfate Enigma", Annual mid-year Meeting of
Society of Economic Paleontologists and Mineralogists,
Raleigh, North Carolina, September 1986; ISPG
McConnell Club, Calgary, November 1986; CSPG
Petrology Division, Calgary, March 1987.

B.C. Richards

“"Carboniferous of Western Canada Basin”, Chevron
Lunchbox Lecture Series, Calgary, November 1986.

"The Carboniferous of Western Canada Sedimentary

Basin", poster display, CSPG Annual Convention,
Calgary, June 1986.

Membership on Committees

J1.D. Aitken

Corresponding Member, Precambrian-Cambrian
Boundary Working Group, International Union of
Geological Sciences.

Co-editor, "Sedimentary Cover of the North American
Craton: Canada", Geological Survey of Canada, The
Geology of Canada, Vol. 6 (also Geological Society of
America, The Geology of North America, Vol. D-1).

Member, ISPG Committee on Guided Tours.

Member, Geological Society of America Membership
Committee.

Co-ordinator, CSPG 1987 Canadian Reef Inventory
Project (Cambrian System).

M.P. Cecile

Chairman, CSPG International Liaison Committee.

Co-chairman, Lithoprobe Dempster Highway Transect
(transferred to L.S. Lane, November 1986).

Co-ordinator, Associate Editor, CSPG 1987 Canadian
Reef Inventory (Ordovician System).

Associate Editor, Geoscience Canada.

Member, CSPG Technical Committee for the 2nd
International Symposium on the Devonian System
{(Western Canada and Alaska).

Member, CSPG National Conference on Earth Science
Advisory Committee.

' R.L. Christie

Canadian  Corresponding  Member, International
Geological Correlations Program Project 156
(phosphorites).

Member, ISPG Exhibits Committee.

Member, CSPG Committee for Guidebook to Stone in
Calgary Buildings.

D.G. Cook

President, CSPG.
Chairman, CSPG President's Award Committee.

Member, CSPG Management Task Force.

3. Dixon

Senior Editor, CSPG.
CSPG Editor for "0Oil and Gas Pools of Canada".

CSPG Representative, CSPG-GAC Paleontological
Monograph Committee.

Member, ISPG Stratigraphic Nomenclature Committee.
Member, ISPG Library Committee.

Member, CSPG-CSEG Steering Committee
"Geophysical Reservoir Atlas of Western Canada".

A.F. Embr

Chairman, North American Commission on
Stratigraphic Nomenclature.

Chairman, ISPG Stratigraphic Nomenclature
Committee,

Chairman, CSPG Technical Programn Committee, 2nd
International Devonian Symposium.

Co-editor, CSPG Proceedings of the 2nd International
Devonian Symposium.

Member, CSPG International Subcommittee on
Stratigraphic Classification.

Member, CSPG Nomenclature

Committee.

Stratigraphic

H.H.]. Geldsetzer

Chief Editor, CSPG Memoir on "Reefs Case Histories".

Member, Organizing Committee, CSPG 1987 Canadian
Reef Inventory Project.

L.S. Lane

Co-chairman, Lithoprobe Dempster Highway Transect
(took over from M.P. Cecile, November 1986).

M.E. McMechan

Chairman, CSPG Medal of Merit Committee,
Councillor, GAC.

Member, CSPG National Conference on Earth Science
Advisory Committee.
Member, ISPG Library Committee.

Member, ISPG Joint Occupational Safety Committee.
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N.C. Meijer Drees

Chairman, CSPG 1986 Core Conference.

Chairman, CSPG Sedimentology Division.

D.W. Morrow

Associate Editor, CSPG Bulletin of Canadian Petroleum

Geology.
Member, Technical Program Committee, 2nd
International Devonian Symposium (Western Canada and
Alaska).
Member, Ph.D. Thesis Committee, University of

Calgary.

B.C. Richards

Co-ordinator, CSPG 1987 Canadian Reef Inventory
Project (Carboniferous and Permian systems).

Member, ISPG Stratigraphic Nomenclature Committee.

E.G. Snow
Chairman, CSPG Awards Dinner and Dance Committee.
Chairman, ISPG Support Staff Field Trip Committee.

Assistant Registrar, CSPG 2nd International Devonian
Symposium.

Member, CSPG Logan Day Committee.

D.F. Stott

Co-editor, "Sedimentary Cover of the North American
Craton: Canada", Geological Survey of Canada, The
Geology of Canada, Vol. 6 (also Geological Society of
America, The Geology of North America, Vol. D-1).

Regional co-ordinator, Canada, International Geological
Correlation  Program  Project 245, Nonmarine
Cretaceous Correlations.

H.P. Trettin

Editor, "Innuitian Orogen and Arctic Platform: Canada
and Greenland", Geological Survey of Canada, The
Geology of Canada, Vol. 3 (also Geological Society of
America, the Geology of North America, Vol. E).

Lapidary
Thin sections, standard 746
Thin sections, stained 67
Polished slabs 10
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Core and Sample Repository

Well Samples received:

Alberta 278 376
British Columbia 27 331
Saskatchewan 41 317
Manitoba 12934
Off-shore 3600
Territories 19 250
382 308
Mechanical logs received (Alberta, 8600
British Columbia, Saskatchewan, Manitoba
and the Territories)
Territories Core Received (boxes) 536
Visitors requiring core, samples, or 1450

related information

9500 boxes of core were made available for examination and
samples from some 1026 wells were requested.

Cuttings or core from about 75 wells were sampled for
various scientific purposes by 10 to 15 oil companies
(estimate only) and our own scientific staff.

PALEONTOLOGY SUBDIVISION
B.S. Norford

The Paleontology Subdivision is responsible for
interpretation of the fossil record in Canada through studies
in biostratigraphy, paleoecology and systematic paleontology.
These investigations provide data that support regional
mapping and stratigraphic studies, and exploration for
hydrocarbons, metals and other non-renewable resources and
assessment of these resources. Most of the Subdivision's
activities are in northern and western Canada, but a
significant number of projects deal with basinal areas in
central and eastern Canada (onshore). In all these areas,
paleontology plays an important role in GSC basin analysis
programs,

The Subdivision develops and maintains biostratigraphic
standards for regional and international correlation and
carries out a continuing program for improvement of zonal
schemes and refining interpretation of paleo-environments.
Most projects are directed toward fossil groups that display
rapid evolutionary changes and are therefore particularly
useful for biostratigraphy, but less well known fossil groups
are being tested for Dbiostratigraphic potential and
application. A large part of the program involves dating and
correlation by means of detailed studies of fossils recovered
from cuttings and cores from northern and offshore wells.

The Subdivision consists of the Micropaleontology
Section, the Macropaleontology Section, the Ottawa
Paleontology Section (including both micropaleontology and
macropaleontology), and the ISPG Curation Unit.



Micropaleontological studies, mainly on palynomorphs,
foraminifers, conodonts, and ostracodes, involve material
from both surface and subsurface with emphasis on
subsurface well material from frontier and offshore areas.
Macropaleontological studies, on a wide variety of groups,
deal mainly with surface material, but include some material
from subsurface cores. In addition to paleontological studies,
members of the Subdivision conduct stratigraphic studies in
cooperation with other units of the Geological Survey of
Canada. The Curation Unit is responsible for receipt,
documentation, cataloguing, storage, retrieval and loans of
GSC field and subsurface samples from the Calgary and
Vancouver offices.

Research and service programs within the Subdivision
are closely coordinated with those of other Subdivisions of
the ISPG, with similar programs in other divisions of GSC,
and with programs of outside government agencies,
universities, and industry in Canada and other countries. The
function of the Subdivision is conducted, in part, through
contracts with consulting companies and university scientists,
supervised by scientists within the Subdivision. In addition, a
number of EMR Research Agreements, arranged with
scientists outside the Survey, are administered by the
Subdivision.

Paleotemperature studies, both as an aid to
hydrocarbon and mineral exploration and as a contribution to
the burial and uplift history of sedimentary basins, are
increasingly being pursued in the Subdivision. The principal
fossil geothermometers include conodonts, graptolites and
palynomorphs. Fossil interpretations and colour assessments,
are carried out by paleontologists in both Calgary and
Ottawa, but quantification of maturity assessments is being
developed in cooperation with scientists of the Coal
Subdivision.

scientists and associated outside
specialists completed 190 paleontological reports on
2479 collections of fossils from outcrop and subsurface.
These reports were prepared for direct quotation in
publications and provided dating, correlations and
hydrocarbon maturity data of rock units throughout Canada
for use by the GSC, other EMR agencies, the Department of

Subdivision

Indian and Northern Affairs, industry, and Provincial
Government agencies, such as the Alberta Geological
Survey.

International collaboration included formal interchange
with the All-Union Research Institute for Geology and
Mineral Resources of the World Ocean (Leningrad), visits
to Calgary by specialists from Belgium, England, Germany,
Norway and the United States, and visits by Subdivision
scientists to Poland and the United States. Several members
of the Subdivision participated in IUGS Stratigraphic
Subcommissions and Working Groups as Canadian
representatives. These included leadership of an inspection
of a potential Cambrian-Ordovician Boundary stratotype in
China and preliminary organization of a 1987 inspection of a
potential Precambrian-Cambrian Boundary stratotype in
Newfoundland.

Personnel Notes

The Subdivision includes 30 permanent positions
(18 scientists, 7 technicians, 2 secretaries, 2 curators) as
well as 18 contract workers and a varying number of
ternporary and summer assistants.

In Calgary: Dr. A.C. Higgins left the Survey to join
British Petroleum, London as a Senior Research Scientist.

Dr. B.S. Norford has been filling the 'chair' as Acting
Subdivision Head, along with his other duties and
responsibilities, while recruitment of a permanent Head
proceeds,

Dr. R. Kalgutkar (Palynology Lab Senior Technician)
was successful in being promoted to a Research Scientist
position. Production in the Micropaleontology Lab has hit an
all-time high this year, due to the dedication, determination
and exceptional talent of our two micro lab technicians
Denise Then and Jean Dougherty. These two went beyond our
expectations to increase the efficiency and scheduling of
their production methods and programs. This has resulted in
requests from both Denise and Jean for Maternity Leave to
culminate in mid-November.

In the Ottawa Paleontology Section Mr. Art Whitehead
retired in December 1986 after 35 years of service in the
lapidary. Two Visiting Fellows, Dr.J. Haggart and
Dr. A.J. McCracken, were attached to the Ottawa
Paleontology Section, working on Cretaceous macrofossils
and Ordovician-Silurian conodonts.

Visiting Scientists During 1986/87

Dr. W. Brochwicz-Lewinski, Instytut Geologiczny
Warsaw, Dr. A.C. Higgins, British Petroleum Research
London, Dr.R.M. Konieczny, Continental Shelf and

Petroleum Technology Research Institute Ltd., (1.K.U.)
Norway, Dr, P. Bultynck, Institute Royal Des Sciences
Naturelles Des Belgique, Brussels, Dr, P. Bender, Marburg
University West Germany, Dr.F. Lutke, Darmstadt, West
Germany, Dr. D.E. Jackson, Amoco International, England,
Dr. William Oliver, USGS, Washington, U.S.A..

Attendance at Meetings
Conferences and Courses

M.J. Copeland

Geological Association of Canada Annual Meeting,
Ottawa.

Northeastern Section, Geological Society of America,
Annual Meeting, Kent, Ohio.

Pre-retirement Course, Hull.

G.S. Nowlan

Geological Association of Canada Annual Meeting,
Ottawa, May 1986.

Canadian Paleontology and Biostratigraphy Seminar
Albany, New York - September 1986.

W.H. Fritz
Geological Association of Canada Annual Meeting,

Ottawa, May 1986.
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D.C. McGregor

International Palynological Workshop, London, England,
October 1986.

Combined Annual Meeting of the American Association
of Stratigraphic Palynologists and the Commission
Internationale de Microflore du Paleozoique, New York
City, October 1986.

Council of the International Federation of Palynological
Societies, New York City, October 1986.

Geological Survey of Canada/U.S. Geological Survey
Palynologist's combined meeting, Reston, Virginia,
November 1986.

D.J. Mcintyre

Geological Survey of Canada/U.S. Geological Survey
Palynologist's combined meeting, Reston, Virginia,
November 1986.

American Association of Stratigraphic Palynologists
Annual Meeting, New York City, October 1986,

A.R. Sweet

Geological Survey of Canada/U.S. Geological Survey
Palynologist's combined meeting, Reston, Virginia,
November 1986.

CSPG Reserves Canada 2! Conference, Calgary, June
1986.

Western Canada Coal Geoscience Forum, Calgary,
November 1986.

J. White

Geological Survey of Canada/U.S. Geological Survey
Palynologist's combined meeting, Reston, Virginia,
November 1986.

E.T. Tozer

Conference on Permian and Permain-Triassic Boundary
in the Western Tethys, Brescia, Italy, July 1986.

Field Conference on Permian-Triassic Boundary,
Turkey, July 1986.

D.H. McNeil

CSPG Reserves Canada 21 Conference, Calgary, June
1986.

Second International Workshop on Aggultinated
Foraminifera, Vienna, Austria, June 1986.

J.H. Wall

70

CSPG Reserves Canada 2! Conference, Calgary, June
1986.

Western Canada Coal Geoscience Forum, Calgary,
November 1986.

A.E.H. Pedder

Meeting of the Subcommission on

Devoniad
Stratigraphy, Prague, August 1986. :

B
B

Special Talks and Lectures

G.S. Nowlan

Conodont colour alteration data from the St. Lawrence
Platform and Appalachian orogen in eastern Canada:
Canadian Paleontology and Biostratigraphy Seminar,
Albany, N.Y., September 1986 (Poster).

Correlation of Upper Ordovician strata on the basis of
conodonts: Canadian Paleontology and Biostratigraphy
Seminar, Albany, N.Y., September, 1986 (co-author
with A.D McCracken).

E.T. Tozer

"Definition of the Permian-Triassic Boundary: the
question of the age of the Otoceras Beds", delivered at
Brescia, Italy, July 12, 1986 (IGCP Project 203).

AR, Sweet

The Cretaceous-Tertiary boundary in Alberta. Invited
talk jointly given with T. Jerzykiewicz at the
University of Windsor and at the University of Toronto.

Geology and Coal resource potential, Summit Creek
Formation, Fort Norman area, N.W.T. (Jointly with
A.R. Cameron, D.K.Norris and  B.D. Ricketts)
Geological Society of America, 99th Aniversary
Meeting, San Antonio, Texas, October 1986.

Coal-bearing versus barren floodplains in Late-
Maastrichtian to Early-Paleocene of Alberta. (Jointly
with T. Jerzykiewicz) Western Canada Coal Geoscience
Forum, Calgary, November 1986.

An Overview of Pollen and Spores - function,
morphology, ecology and biostratigraphic value.
Presented to Vancouver Cordilleran Division and
Pacific Geoscience Centre, Sydney.

Membership on Committees

EMR-ISPG Joint Occupational Safety and Health
Committee - Secretary.

Dinantian Working Group, International Subcommission
on Carboniferous Stratigraphy.

North  American  Study  Group, International
Subcommission on Permian Stratigraphy.
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M.J. Copeland

Subcommission on Silurian Stratigraphy, Internationa)l
Union of Geological Sciences, Corresponding Member.

International Research Group on Paleozoic Ostracods,
International Paleontological Association, President.

Nationa! Inventory Programnme, Paleontology data base,
National Museums of Canada.

Cultural Property Export and Import, Department of
Communications, Expert Examiner, Paleontology.

B.J. Dougherty
Chairperson, ISPG Tour Committee,

EMR-ISPG Joint Occupational Safety and Health
Committee, Member.

W.H. Fritz

Head of Canadian Precambrian-Cambrian Boundary
Working Group, International Union of Geological
Sciences, International Geological Correlation Program,

D.C. McGregor

International Federation of Palynological Societies,
President.

IUGS Subcommission on Devonian Stratigraphy, voting
member; member of working group on "Correlation of
marine and non-marine facies".

North American Devonian Study Group, organizing
member.

IUGS Commission on Stratigraphy, Working Group on
the Devonian-Carboniferous Boundary, member.

Canadian Geoscience Council Standing Committee on
International Geological Relations (SCIGR), member.

Cleveland Museum of Natural History, Research

Associate,

D.H. McNeil
Canadian Paleontological Monograph Series (GAC-
CSPQG), Associate Editor, Secretary of committee for
Palaeontographica Canadiana.
ISPG Exhibits Committee.
Member on Ph.D. committee for B. Nicholls,
Department of Biology, University of Calgary.

B.S. Norford

Working Group on Cambrian-Ordovician Boundary,
International Commission on Stratigraphy, Chairman.

International Commission on
Corresponding Member.

Stratigraphy,

Palaeontographica Canadiana, Associate Editor.

Board of Directors Canadian Energy Research Institute
Honorary Professor, University of Calgary.

Foreign Secretary of the Canadian Geoscience Council
and a member of its Board of Directors.
Park Liaison Committee,

University Research

Chairman.
A.W. Norris

Subcommission on Devonian Stratigraphy, International
Union of Geological Sciences, Voting Member.

North American Devonian Study Group, Organizing

Member.
Working Group on Devonian Marine - Non-marine
Correlation Problems, Member.
G.S. Nowlan
Member, Joint Committee on Paleontological

Monographs representing GAC.

Titular Member, IUGS Subcommission on Silurian
Stratigraphy.

Corresponding Member, IUGS Ordovician-Silurian
Boundary Bioevents Working Group.

Chairman, Publications Committee, Geological
Association of Canada, (Editor, GEOLOG).

Member, Executive Committee of Geological

Association of Canada.

Advisory Committee for Ms. I. Munro, Ph.D. candidate,
Ottawa University.

Ordovician
UGS

Member, North American
Chronostratigraphy Working Group,
Subcommission on Ordovician Stratigraphy.

Special Series Editor, Geoscience Canada.

Adjunct Professor, University of Ottawa School of
Graduate Studies, University of Ottawa.
Centre of Geoscience

Member, Ottawa-Carleton

Studies.

Group Leader, IGCP Project 233, Terranes in the
Circum-Atlantic Paleozoic Orogens.

Supervisor, M. Hitch M.Sc. candidate, University of
Ottawa.

Chairman, Billings Medal Committee,
Division GAC.

Paleontology

Subcommission on Titular

Member.

Devonian Stratigraphy,
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International Union of

Geological
Corresponding Member.

Sciences,

North American Devonian Study Group.
Technical Program and Scientific Exhibits Committees
of the CSPG Second International Symposium on the
Devonian System.

T.P. Poulton
ISPG Nomenclature Committee, Member.
ISPG Library Committee, Chairman.

Alberta Paleontological Advisory Committee.

IUGS Jurassic Subcommission; Subcommittee; full
member; Member of 2 working groups.

Canadian representative to IGCP Project 171 (Circum-
Pacific Jurassic) and on 4 working groups.
D.R. Then

ISPG 'Club Fed' Social Organizing Committee.

E.T. Tozer

IUGS Subcommission on Triassic Stratigraphy, Vice
Chairman.

IUGS Commission on Stratigraphy, Working Group on
Permian-Triassic Boundary, Chairman.

IUGS Commission on Stratigraphy Working Group on
Triassic-Jurassic Boundary, Member.

J. Utting

International Commission for Palynology, Councillor
representing Canadian Association of Palynologists.

IUGS Working Group on the Permian-Triassic Boundary.

UGS Subcommission on Carboniferous Stratigraphy,
Corresponding Member.

IUGS Subcommission on Carboniferous Stratigraphy,
Corresponding Member.

T.T. Uyeno

North American Working Group on the Devonian
System,

1.H. Wall
ISPG Library Committee, Chairman,

International Working Group on the Jurassic-Cretaceous
Boundary, Corresponding Member.

D.J. McIntyre

American Association of Stratigraphic Palynologists,
Director,
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Laboratory Statistics - Calgary

Foraminifer Laboratory

A total of 966 samples were disintegrated during the
fiscal year. (For J.H. Wall: core 23 and 238 from outcrop; for
D.H. McNeil: core 41, cuttings 339 and 116 from outcrops). .
A total of 440 of these samples were picked internaily and
526 were contracted out.

Conodont Laboratory

388 samples processed and picked
40 samples processed only
84 samples picked only
170 samples viewed (check picking and estimate grain
percentage).

Of the above 168 were well samples while the remainder

were outcrop samples. Material processed for T.T. Uyeno
and A.C. Higgins.

Qutside Contracts

392 samples contracted out for processing
198 samples under separate picking contracts

Palynology Laboratory

1615 samples from surface and subsurface were
processed for miospores for studies by D.J. Mclntyre,
A.R. Sweet, J.Utting and J.M. White. 22 megaspores
preparations were made for the Canada-Poland exchange
program. The laboratory provided training in palynological
techniques as part of a post-graduate course in Organic
Petrology and Geochemistry, operated at ISPG.

Macropaleontology Laboratory

The major output consisted of 1215coral and
foraminiferal thin sections for study by A.E.H. Pedder,
E.W. Bamber and B.S. Norford and paleontologists outside
ISPG. Casts and moulds of the fossils numbered 24, fossils
were picked from &4 acid residues.

Curation Statistics - Calgary

"C" Numbers Issued 9,300

Transferred from Ottawa 72

Transferred to Ottawa (Ottawa & Calgarys nos.) 348

Samples circulated within ISPG 3,276

Samples shipped out for processing, study

loans, gifts: 1,486
GSC Ottawa 260
GSC Vancouver 104
Contract processing 400
Other institutions 722

The above institutions include 2 foreign government agencies,
1 foreign museum, 8 Canadian, 6 foreign universities,
5 Canadian companies, 3 foreign companies.

Reports entered in to Internal Report Computer Listing 796




|

|

|

Laboratory Statistics - Ottawa

Lapidary Laboratory

Rock thin sections:

Standard, produced by laboratory
Large, produced by laboratory
Standard, produced on overtime
Large, produced on overtime
Standard, purchased by contract
Large, puchased by contract

Polished, produced by laboratory
Polished, purchased by contract

Polished rock surfaces

Fluid inclusion, purchased by contract

Paleontology Laboratory

Preparation:
Thin sections
Plaster casts
Latex rubber moulds
Silicone rubber moulds
Epoxy casts
Presentation pieces
Polished surfaces

3,305
265
2,890
17
1,837
1
21
2,083
117
78

256
549

27
40

TYPE SPECIMENS CATALOGUED IN 1986 (Thomas E. Bolton, Curator)

Curation:

Parcels received 82
(plus crates from Whittington) 10
Parcels shipped 125
Fossil localities catalogued

(GSC Localities 101658 to 102201) 544
Collections received with

Caigary numbers 190

Palynology Laboratory

In the Ottawa palynology laboratory, supervised by
D.C. McGregor, G. Buckler processed 211 surface and
subsurface samples were processed, and 739 slides were
prepared containing marine and non-marine palynofossils and
72 specimens for study with the scanning electron
microscope.

Conodont Laboratory

In the Ottawa conodont laboratory, supervised by
G.S. Nowlan, 307 samples were acidized and 433 samples
were prepared for picking on outside contract.

Publications PC Camb. Ord. Sil. Dev. Carb.- Jur, Cret. Tert.- Total Nfld NS NB Que Ont Man Alt BC Yuk NWT Other
Perm. Recnt.

GSC 8ulletins

340 (Palynomorphs) 322 322 X

353 (Forams, algae) 165 165

364 (Spores) 26 26 X X X X X X

GSC Papers

84-15 (Palynomorphs) 49 49 X X

835-22 (Forams, ostracodes) 63 63 X

86-1A (Arthropods, corals) 1 4 5 X X

86-18 (Corais, ostracodes, 4 3 28 2 3 38 1 14 157 X X X X X X

algae, palynomorphs, bryozoans)

Subtotals (GSC) 5 3 28 356 168 33 50 399 %7

Can. 1. Earth Sciences {Microtlora, 36 23 7 5 163 X X X X X

trilobites, graptolites, corais)

J. of Palynoiogy (Corals, trilobites, 3 23 2 22 82 X X X X X

plants)

Other (Palyn., corals, brachiopads, 4 106 | 135 5 251 X X X X X X X X X

sponges, ostracodes, plants)

Subtotals (Outside) 36 40 206 35 152 27 496

TOTAL 36 45 209 63 208 195 38 50 399 1243
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PETROLEUM GEOLOGY SUBDIVISION

R.W. Macqueen

Petroleum Geology Subdivision personnel conduct
research centred around the habitat of hydrocarbons in basins
of Western and Arctic Canada. This involves studies mainly
on a regional scale and mainly based on subsurface
information, but outcrop studies and local subsurface studies
on the scale of individual reservoirs are an important and
continuing part of some projects. A particular strength of
projects based in the Subdivision is the ability of personnel to
draw on other expertise in the Institute as required or
appropriate, including regional geology, paleontology, organic
petrology and coal geology, as well as approaches developed
in the Petroleum Resource Appraisal Secretariat (P.R.A.S.).
Petroleum Geology Subdivision personnel are active
contributors to the continuing resource appraisals of P.R.A.S.

Funding of the work of the Subdivision is obtained from
A-base, Petroleum Energy Research and Development
(P.E.R.D.), and Frontier Geoscience Program (F.G.P.),
reflecting the emphasis on energy-related studies. New
approaches in Subdivision projects include an increased
emphasis on cooperative projects such that geological,
geochemical, paleontological, geophysical and other aspects
of areally-based research work are fully addressed, using
personnel of other subdivisions and contract work and
industry and university cooperation as desirable, Examples
include Beaufort-Mackenzie studies (mainly FGP-funded), and
the Peace River Arch project (mainly PERD-funded). The
Peace River Arch project is a program of collaborative
research with personnel of the Alberta Research
Council/Alberta Geological Survey, which begins formally in
April, 1987.

In March of 1987 the Subdivision was reorganized the
more accurately to reflect our objectives and the work of our
scientists. Two new sections were established: Resource
Geology under D.A.Leckie, and Geophysics under
R.A, Stephenson. Geochemistry Section under L.R. Snowdon
remains as previously., Work of Resource Geology and
Geophysics personnel consists of geological and geophysical
studies at several levels: from that required to understand
individual stratigraphic units and hydrocarbon plays, up to the
level of the behaviour of an entire sedimentary basin through
time. Some of the work of these individuals is coordinated,
through PRAS, with related activities within ISPG and with
requirements of the Canada OQil and Gas Lands
Administration (COGLA). The major activity of all personnel
of the Subdivision is to participate in research projects that
are aimed at understanding the origin, migration and
occurrence of hydrocarbons in Canada, within the context of
evolving sedimentary basins. In-house, cooperative, and
contractual work has this goal.

Geochemistry Section personnel provide organic and
inorganic geochemical services to a broad spectrum of
workers and projects at [SPG: the organic geochemical
facility is identified as GSC's National Organic Geochemical
Laboratory. Organic geochemistry personnel will be playing
a leading role in the new Queen Charlotte Basin project,
Pacific Continental Margin, and are continuing to play an
important role in geochemical studies of Atlantic Continental
Margin basins. The organic geochemical laboratories utilize
a range of sophisticated analytical tools and approaches,
including kerogen isolation and classification, solvent
extraction, and gas chromatography of certain hydrocarbon
fractions. Exciting new approaches carried out in the section
involve the study of geochemical fossils or biomarkers, of
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great value in oil-oil and oil-source correlations, and in
recognizing important changes undergone by e