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Oil supply beyond 1990 will likely include production from
frontier discoveries in the East Newfoundland Shelf, Arctic
and the Beaufort Sea regions. Given the appropriate
economic climate, additional in-situ oil sands projects,
surface mining oil sands plants, heavy oil and an increasing
quantity of enhanced recovery supply can also be viewed
within this time-frame, as well as a continuing contribution
from conventional oil from the Western Canada Basin.

In addition to development of oil deposits already taking
place in the Mackenzie Corridor, pipeline access to the
northern frontiers would open other oil resources of the
Mackenzie Corridor to southern markets.

Gas potential estimated in all frontiers plus western
Canada, in addition to present reserves, indicates an assured
supply. These resources should meet current requirements
as well as expansions of Canadian gas markets for the
foreseeable future. This will, of course, require
development investments to maintain and expand delivery
capacity from western Canada.

Major current limitations on frontier gas development are
high development, operating and transportation costs, and
lack of markets. In addition, remote frontier projects face
technological and environmental hurdles.

Non-Conventional Oil Resources

The future mix of non-conventional and conventional
resources in supplying domestic energy requirements will
depend on the relative costs of exploration, development,
operation and delivery to market.

Canada has a large potential supply of oil from heavy oil
reservoirs and oil sands deposits. These resources represent
a known source of supply, probably exceeding conventional
oil resources in terms of quantity ultimately producible.
Available upgrading technology together with development
and operating costs are the limiting factors in bringing these
supplies to the Canadian market. Although the technology
for heavy oil and bitumen extraction exists at this time, a
full realization of the potential from in-situ recovery and
heavy oils will require advances in upgrading technology.
Small scale upgrading projects could allow technology
demonstration and improvements and hopefully will lead to
larger scale projects.






This document replaces the “Oil and Natu-
ral Gas Resources of Canada 1976”, E.M.R.
Report EP77-1. Since 1976 additional data
and information regarding the geology of
Canada’s petroleum basins has been assem-
bled and analysed. The current report con-
tains revisions and new estimates for many
regions based on this improved data base.

Oil and natural gas remain the major sources
of Canada’s primary energy requirements.
Although requirements for these fuels have
been reduced through energy conservation
and efforts to promote substitutes for oil,
this dependence will continue. Despite the
vigorous exploration effort since 1976, Can-
ada has seen a decline in the amount of
petroleum in actual reserves. Major new
discoveries have been made in the frontier
regions of Canada but because of their
nature and current economics their commer-
cial development will be delayed a number
of years. Also, changes in the world econom-
ic climate have deferred anticipated pro-
duction from the non-conventional resources,
particularly major oil sands and proposed
heavy oil projects.

Thus there remains as a major requirement
the ‘need-to-know’, in ever increasing
sophistication, the nation’s endowment of
petroleum resources. A series of questions
can be formulated concerning these resources
which are fundamental to the planning and
decision making process within the invest-
ment community and are essential for ratio-
nal government policy consideration.

1. How much oil and gas is likely to exist
in Canada?

2. What is the geographic distribution
of these oil and gas resources among
frontier basins and the established
producing areas?

3. What degree of confidence can be
attached to these estimates of petro-
leum resources?

4. What are the likely rates of discovery
and development of production capa-
bility from these resources?

5. What is the likely cost of developing
and delivering these resources to the
market place?

This report deals directly with the first three
of these questions and provides a starting
point for analysis of the last two.

INTRODUCTION

To quantify Canada’s oif and gas resources
potential, the Geological Survey of Canada
has developed a methodology in which
cumulative probability curves are produced
for oil and gas occurrences for various basins,
regions or other identifiable areas. The curves
are drawn with the knowledge of actual
occurrences into which geological judgment
is incorporated.

The first phase of the process is the identifi-
cation of the exploration plays present in a
given area. A play consists of a group of
prospects and/or discovered fields having
common geological characteristics such as
source rock, trapping mechanism, etc.
Because each factor may vary widely in
favourability for hydrocarbon accumufation,
their combination in a play provides the
possibility for a wide range of values. A play
may contain both oil and gas together or
separately.

The hydrocarbon potential of individual explo-
ration plays within a sedimentary basin is
summed using appropriate statistical tech-
niques.

Estimates prepared in this manner by the
Geological Survey of Canada, for six sepa-
rate geological-geographical regions of Can-
ada are presented in the following pages.

Scope

This report is a summary of the Geological
Survey of Canada’s current analysis of
Canada’s oil and gas resources. The sum-
mary is drawn from the on-going petroleum
resource evaluation program in which the
detailed appraisals of individual basins or
regions are periodically reviewed. These
detailed reviews, are released usually as
Open File Reports of the Geological Survey.
They contain as many as possible of the
petroleum geology data and information
that were used in the preparation of estimates.
The resource evaluation activity draws exten-
sively from the on-going Basin Analysis Pro-
gram within the Geological Survey of Canada.
This program includes the recording of spe-
cialized technical data to produce a variety
of reports that synthesize the state of knowl-
edge at a given time.

The style of the summary report is designed
to provide current estimates of resources in
juxtaposition with brief and generalized com-
ments on the regional setting. Comments
are also offered concerning opportunities
for future discovery. Those who require
more information on any given area are
referred to the Open File Report series.

Petroleum resource evaluation activities of
the Geological Survey of Canada are focussed
primarily on the undiscovered or potential
components of conventional oil and gas
resources, which is the major emphasis of
this report. For the convenience of readers,
the authors have compiled data on non-con-
ventional resources from the literature and
provincial government agency publications
to supplement the Survey’s limited studies
in this area.

Terminology

The word resource as used here includes all
oil and gas accumulations known or inferred
to exist. Reserves comprise that portion of
the resource that has been discovered. The
word potential describes that portion of the
resource inferred to exist but not yet
discovered. The terms potential and undis-
covered resources are thus synonymous and
can be used interchangeably.

The expression established reserves is used
to describe those reserves which on the
basis of identified economic considerations
and within a specified time frame, are recov-
erable with a high degree of certainty from
known reservoirs. Because reserves discov-
ered in frontier regions are not fully
delineated, and have uncertain economic
viability, they do not fit the "‘established”
criteria, and here are expressed as best cur-
rent estimates of discovered resources. The
term remaining reserves is used here to indi-
cate that remaining portion of a recoverable
accumulation not yet produced.

Within this report, gas values given are for
marketable or pipeline gas; oil values are
given in the Sl equivalent of stocktank barrels.
For convenience, the unmodified terms
reserves and potential should be read as
equivalent to recoverable reserve and recov-
erable potential. The expression in-place
reserve is used (in the Non-Conventional
Resources chapter) to represent the total
volume of oil or gas in a reservoir without
consideration of what portion may be
recoverable.

Data Base

The Department of Energy, Mines and
Resources has had a petroleum resource
evaluation program for the past ten years.
As data and methodology have evolved the
Geological Survey of Canada has prepared
successive estimates of Canada’s oil and gas
resources. The estimates contained in this
report are based mainly on data available to
the end of 1982 although some information



















































































































































In addition to development of oil deposits already taking
place in the Mackenzie Corridor, pipeline access to the
northern frontiers would open other oil resources of the
Mackenzie Corridor to southern markets.

Gas potential estimated in all frontiers plus western
Canada, in addition to present reserves, indicates an assured
supply. These resources should meet current requirements
as well as expansions of Canadian gas markets for the
foreseeable future. This will, of course, require
development investments to maintain and expand delivery
capacity from western Canada.

Major current limitations on frontier gas development are
high development, operating and transportation costs, and
lack of markets. In addition, remote frontier projects face
technological and environmental hurdles.

Non-Conventional Oil Resources

The future mix of non-conventional and conventional
resources in supplying domestic energy requirements will
depend on the relative costs of exploration, development,
operation and delivery to market.

Canada has a large potential supply of oil from heavy oil
reservoirs and oil sands deposits. These resources represent
a known source of supply, probably exceeding conventional
oil resources in terms of quantity ultimately producible.
Available upgrading technology together with development
and operating costs are the limiting factors in bringing these
supplies to the Canadian market. Although the technology
for heavy oil and bitumen extraction exists at this time, a
full realization of the potential from in-situ recovery and
heavy oils will require advances in upgrading technology.
Small scale upgrading projects could allow technology
demonstration and improvements and hopefully will lead to
larger scale projects.
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GLOSSARY OF TERMS

allochthonous: Formed elsewhere than its present place.

basement: The undifferentiated complex of rocks that underlie the
rocks of interest in an area.

basin analysis: The study of all aspects of geoscience and their
interrelationships for a depositional basin.

bathyal: The environment of deposition in deep water between 200
and 2000 metres now largely confined to the outer continental
slopes.

bioherm: A moundlike or reeflike mass of rock built up by seden-
tary organisms,

biostrome: A distinctly bedded extensive mass of rock built by, or
made up of, the remains of sedentary organisms.

bitumen: A generic term applied to a solid composed principally of
a mixture of hydrocarbons substantially free of oxygenated bodies.

conventional oil and gas: Oil and gas wholly or in part recoverable
from a well using standard techniques.

craton: A part of the earth’s crust that has attained stability, and has
been little deformed for a prolonged period.

depocentre: An area or site of maximum deposition.

diapir: A dome or anticline in which the overlying strata have been
ruptured by the intrusion of underlying plastic materials.

epeirogenic: Primarily vertical movements (up or down) of large
parts of continents.

epicontinental sea: Situated on the continental interior.

eustatic: Pertaining to worldwide changes of sea level that affect all
oceans.

evaporite: A nonclastic sedimentary rock composed primarily of
minerals produced from a saline solution as a result of evaporation.

exploration play: A group of similar exploration prospects postu-
lated or proven to contain oil and, or natural gas, i.e. a group of
genetically related prospects or pools. A play may contain both
discovered pools and conceptual prospects as yet undrilled.

facies: The aspects, appearance, and characteristics of a rock unit,
usually reflecting the conditions of its origin.

listric: A usually concave upward surface of fracture.

melange: A body of rock characterized by the inclusion of frag-
ments and blocks of all sizes, both local and exotic, embedded in a
sheared matrix.

miogeocline: A prograding wedge of shallow water sediment at the
continental margin or along a geosynclinal seaway.

natural gas liquids (NGL's): Hydrocarbons generally produced in
association with natural gas, and recoverable as liquids, including
propane, butane, and pentanes plus.

orogenic: Related to the process of mountain building.

palinspastic: The process of restoring features to their original
spatial positions prior to deformation.

paralic: Pertaining to intertongued marine and continental deposits
laid down on the landward side of the coast or in shallow water
subject to marine invasion.

prodelta: That part of the delta that is below the effective depth of
wave erosion.

prospect: A geological configuration (e.g. a structure defined
geophysically Jconceived to have trapped petroleum that forms a
target for drilling.

salt pillow: An embryonic salt dome rising from its source bed, still
at depth.

sebkha: A supratidal environment of deposition formed under arid
conditions on restricted coastal plains just above high tide level.

subcrop: A subsurface contact that describes the areal limit of a
formation beneath an unconformity.

subduction: The process of one lithospheric plate descending
beneath another.

syntectonic: A geologic process or event occurring during a period
of tectonic activity.

terrane: A crustal fragment characterized by a distinctive, laterally
persistent stratigraphic record that differs from the coeval records
in neighboring terranes, from which it is separated by major faults
and, or structurally complex zones.

turbidity flow: A tongue-like flow of dense sediment laden water
moving down a slope.

vesicles: Cavities of various shapes in lava formed by the entrap-
ment of gas bubbles during solidification.

vug: A small cavity in rock commonly lined with crystals.
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