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D.G. CROSBY 
Resource Administration Division, Department of Energy, Mines and Resources, Ottawa, OntJ 

The world-wide increase in the search for petroleum offshore during recent years has been 
extraordinary. Today there are hundreds of companies exploring the continental shelves of 80 
different countries, and some 30 nations are producing or are preparing to produce oil and gas 
from their offshore regions. More than 12,000 offshore wells have been drilled to date. Already, 
production is coming from as far as 70 miles out to sea, and significant discoveries have been 
made recently as far as 170 miles offshore. Production is now coming from areas with water depths 
ranging to 340 feet, and major discoveries are indicated in water depths exceeding 1,000 feet. 
Technology is fast evolving methods of completing and producing wells commercially in water depths 
of this magnitude. 

World offshore petroleum production now amounts to more than 15 per cent of the world's 
total output, and subsea reserves now comprise more than 20 per cent of the world'd total reserves. 
It is anticipated that in only 10 years, 1/3 of the world's total petroleum production will come 
from the Offshore. It has been estimated that of a total of 10 million square miles of offshore 
area in the world out to a water depth of 1,000 feet, 6 million square miles have potential for 
petroleum. Only a small fraction of this vast offshore area has been exploited thus far. 

Although interest in the mineral resources off Canada's seacoasts, as elsewhere in the 
world, has been focussed primarily on the search for petroleum, so this is the main area of 
concern at the moment. Recent developments indicate that interest is building up in respect to 
offshore mineral resources other than oil and gas. Certain of these minerals occur in areas 
underlain by the same types of rocks in which oil and gas deposits are found, and exploration for 
them may utilize techniques similar to those applied in the search for oil and gas. Interest is 
also being shown in possible offshore mining prospects where the techniques of exploration are 
quite different from those utilized in the search for oil and gas, for example, placer-type 
deposits. This serves to demonstrate the multi-mineral resource potential of Canada's offshore 
regions. 

Canada's submerged continental margin is probably the largest in the world. The 
continental margin comprises the continental shelf and the continental slope beyond as complementary 
components. The continental shelf is that submerged portion of a continent that dips gently sea-
ward, on the average less than 1°, to a point where it merges into the continental slope through 
an increase in gradient to, on the average, about 3i°. The continental slope then continues 
downward into the ocean depths. 

Canada's continental margin comprises a total area of some 1.5 million square miles, which 
is 40 per cent as large as Canada's entire land area. Of this, 500 thousand square miles lie off 
the east coast, 400 thousand square miles lie in the Hudson Bay and Hudson Strait regions, 50 
thousand square miles lie off the west coast, and some 500 thousand square miles are in the Arctic, 
in the Beaufort Sea and the Arctic Archipelago region. Mineral resource activities in the 
Canadian Offshore are still in the exploration stage - we have not yet begun to exploit the great 
mineral potential of these areas. 

Canada Oil and Gas Permits now cover approximately 850 thousand square miles, well over 
half of Canada's total continental margin. Off Canada's east coast alone, the total acreage now 
covered by Canada Oil and Gas Permits is about 260 million acres. The Prime Minister's 
announcements of December 2, 1968, and March 4, 1969, have served as a stimulus to offshore 
exploration in the regions involved. This is reflected in the marked increase in applications for 
exploratory permits as well as in the number of new exploration programs that have taken shape 
since then, specially in the east coast offshore region. In the Arctic, great interest has been 
sparked by the Prudhoe Bay oil discovery in Alaska, about 200 miles west from the Canadian 
boundary, and more recently by the significant oil showing encountered near Atkinson Point, about 

1 The Resource Administration Division administers and manages the federal interests in mineral 
resources offshore from Canada's east and west seacoasts and in the Hudson Bay and Hudson Strait 
regions, as well as those federally-owned mineral rights in the Provinces that become available 
for disposition. 

In addition, the Division develops and provides policy recommendations and advice in regard to 
matters related to the Offshore, provides representation and expertise in dealing with inter-
departmental, federal-provincial and international offshore matters, and provides for co-
ordination between government and industry agencies concerned with utilization of offshore areas. 
Presented at Canadian Institute of Surveying - 63rd Annual Meeting, Halifax, N.S., April 16,1970. 

* Manuscript received April 30, 1970. 
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100 miles northeast of Inuvik. Extensive Canadian offshore permits have been issued in the 
Beaufort Sea. Farther to the northeast, offshore permits have been issued covering areas between 
and adjacent to various of the Arctic Islands, the interest in- this region being generated 
primarily by the current Panarctic Oils exploration program. 

In total, approximately 540 million acres are now held under offshore Canada Oil and Gas 
Permits, as follows: 

East Coast 259 million acres 
Hudson Bay-Hudson Strait - 115 million acres 
West Coast - 16 million acres 
Arctic - 150 million acres (approximately) 

These permits have been issued in water depths ranging to thousands of metres: to 2,200 
metres (about 7,000 feet) in the Gulf of Maine region, to 3,700 metres (about 12,000 feet) in the 
Scotian Shelf region, to 2,800 metres (about 9,000 feet) in the Grand Banks region, to 2,100 
metres (about 6,800 feet) in the Labrador Sea region, to 900 metres (about 3,000 feet) in the 
Arctic Islands region, and to 2,600 metres (about 8,500 feet) in the Beaufort Sea region. Perhaps 
the extent of the offshore areas now covered by Canada Oil and Gas Permits may be more readily 
envisaged by noting that permits issued off the east coast alone now cover an area about twice as 
large as that of the four Atlantic Provinces combined including Labrador. 

Off the east coast, geophysical surveys have been conducted over an area stretching for 
some 2,000 miles, extending northeasterly from the Gulf of Maine region to the Grand Banks region 
and thence northerly to Hudson Strait. These surveys have been carried out up to 300 miles off-
shore, commonly in areas with depths of several hundreds of feet, in places several thousands of 
feet. Off the west coast, similar surveys have been carried out over a 500-mile stretch extending 
from off Juan de Fuca Strait northerly to the Dixon Entrance region. In Hudson Bay extensive 
surveys have been carried out covering a very large area considered favourable for petroleum 
exploration. Some seismic work has been carried out in the Beaufort Sea off the mainland coast 
of the Territories. 

Exploratory drilling programs have been or are being carried out off the west coast, off 
the east coast, and in the Hudson Bay and Hudson Strait regions. As early as 1965, extensive core 
drilling was carried out off the east coast in the Grand Banks 'and other regions, in water depths 
ranging to 3,500 feet. The first deep drilling program on Canada's continental shelf was carried 
out on the Grand Banks in 1966, with one well drilled 100 miles offshore and a second 175 miles 
offshore. The following year, a deep exploratory well was drilled on Sable Island. More recently, 
over a two-year period from mid-1967 to mid-1969, an extensive 14-well program was carried out 
off the west coast. 

The first well in Hudson Bay was drilled last summer, about 125 miles offshore. Drilling 
operations also took place last summer farther to the northeast in the Hudson Strait region, on 
Akpatok Island in Ungava Bay. 

New extensive drilling programs are now underway off the east coast. Shell.Canada is 
drilling their fourth well on the Scotian Shelf, and Hudson's Bay Oil and Gas has just spudded 
their first well in the Gulf of St. Lawrence. There are plans for additional drilling programs 
in east coast areas. Two of these future programs will be carried out by semi-submersible 
drilling units built in Halifax at a cost of about $13 million each. One of these drilling units 
was christened on March 21 and will be in operation on the Scotian Shelf in May - the second is 
expected to be in operation on the Grand Banks for Amoco Canada Petroleum and Imperial Oil near 
the end of this year. Each of these units will have a drilling capability of 25 thousand feet 
and the ability to operate in 800 feet of water. On the basis of announced drilling programs, 
and tentative programs as yet in various stages of planning, it seems a reasonable estimate that 
some 50 exploratory wells will probably be drilled off the east coast over the next three years. 

Drilling developments in the areas off our seacoasts have certainly outstripped the 
expectations of only a few years ago, with the most remarkable upsurge taking* shape in the" east 
coast offshore region. The Canada Oil and Gas Land Regulations require that the position of a 
well be surveyed in accordance with a plan of legal survey approved by the Surveyor General. 
These surveying requirements, as they stand at present, were actually formulated for wells 
drilled onland in the Yukon and Northwest Territories. There is now a real and urgent need to 
design and put into effect appropriate surveying requirements for Canada's offshore regions, each 
of which has its own variety of special operating conditions. 

As can be readily envisaged, the types of exploration permits or exploitation leases 
designed with regard to minerals other than oil and gas will vary greatly as to areal extent and 
other terms and conditions from those issued for oil and gas, and there will be a wide range of 
such terms and conditions with respect to different designated minerals. Eventually, the 
situation will develop in our offshore regions where a variety of terminable grants issued in 
respect of oil and gas and other various designated minerals will overlap, coincide, or become 
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completely enclosed by one another. There will be, therefore, this additional level of complexity 
associated with the multi-mineral resource development of our offshore regions. 

An effective offshore surveying system is needed in order for Industry and Government to 
be able to fulfill their respective obligations. Both Industry and Government are concerned with 
the basic need to identify the specific areas for which various types of mineral rights have been 
granted. A permittee or lessee is then in a position to effectively explore, develop and exploit 
his resource rights, and the resource management groups of the Canadian Government are then in a 
position to fulfill their legal and technical responsibilities. In the case of oil and gas rights, 
it is vital for example that an operator be able to relocate a well for the purpose of undertaking 
remedial measures should an abandonment or suspension program prove to be inadequate, and where 
commercial production is attained, it is important to ensure that a well is located so as not to 
improperly drain that portion of the reservoir outside its assigned area of influence. 

Offshore mineral resource activities have raised a number of international problems for 
Canada. Firstly, there are bilateral international problems involving Canada's offshore boundaries 
with other nations. It is the accelerating interest in offshore minerals in recent years, 
specifically the issuance of offshore oil and gas permits, that has given rise to the necessity 
for defining Canada's offshore boundaries vis-a-vis adjacent and opposite foreign nations. 

Off the east coast, France has claimed jurisdiction over the resources of a relatively 
large area of the continental shelf south of Newfoundland because of her ownership of the St. 
Pierre-Miquelon Islands. Canada has rejected France's claim as excessive, and we have been 
negotiating with France for some time in regard to the delimitation of our respective areas of 
continental-shelf jurisdiction. Offshore boundaries must also be established between Canada and 
the United States, and in this case there are four different offshore regions involved - the Gulf 
of Maine region off the east coast, the Strait of Juan de Fuca and Dixon Entrance regions off the 
west coast, and the Beaufort Sea region off the Arctic coast. Each of these regions has its own 
special problems, both technical and legal. Negotiations with the United States on these matters 
are as yet in the preliminary stage. Most recently, the issuance of exploratory permits in the 
Davis Strait region has given rise to an interchange of discussions with Denmark as regards 
respective areas of continental-shelf jurisdiction in the region between Canada and Greenland. 

In response to the demands of Industry for oil and gas permits upon which to carry out 
exploration programs, the Canadian Government has issued permits in all the foregoing areas. It 
is unlikely that firm agreements on these boundaries will be reached overnight. We are involved 
here not just with the necessity of separating out different areas covering various types of 
mineral rights granted under Canadian regulations to competitive parties, we are involved in an 
even more serious matter, differentiating between the offshore areas within which two separate 
sovereign nations may exercise mutually exclusive rights for the purpose of exploring and 
exploiting seabed resources, including of course the drilling of wells. The day will come when 
these negotiations have been consummated, when appropriate treaties have been signed and sealed, 
and then those responsible for doing so will have to determine these boundaries in detail and 
demarcate them in some fashion. 

Apart from bilateral international problems, there is the additional, broad, international 
problem of the seaward extent of Canada's national limits of jurisdiction over the natural 
resources of the seabed and subsoil. Here again, this is a problem that has reached its present 
prominence due primarily to the greatly increased interest in the potential of offshore mineral 
resources, with the interest expressed in this case by the world community as a whole. This is a 
fundamental question, directly affecting not only Canada but every other coastal nation as well. 

It is now generally recognized by nations that there exists an area of the ocean floor 
which lies beyond the limits of national jurisdiction, and further, that the seabed resources 
within this area should be exploited for the benefit of mankind. In the past two years in 
particular, the problem of how far seaward the limits of national jurisdiction over seabed 
resources should extend has been the subject of extensive study and debate. Canada has become 
deeply engaged in this problem, especially through participation in the United Nations Committee 
on the Seabed. In this connection, it is important for Canada to be able to demonstrate to the 
world at large that we have not only the right and the desire to administer the seabed resources 
off our coasts, but also the technical, financial and human resources to do the job effectively. 

Under the provisions of the 1958 Geneva Convention on the Continental Shelf, a coastal 
nation has exclusive sovereign rights for the purpose of exploring and exploiting the natural 
resources of the seabed and subsoil seaward from the outer limit of its territorial sea to where 
the depth of water reaches 200 metres, or beyond that point to where the depth of water permits 
exploitation. The crucial question is: at what point should this seaward extension of exclusive 
exploration and exploitation rights stop? Here we become involved in the fundamental issue of 
differentiating between the mineral resource rights of Canada vis-a-vis the world community of 
nations as a whole. When this basic and intricate international problem has become resolved, it 
will then be necessary, as in the case of other offshore boundaries, for the limits of national 
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jurisdiction to be determined in detail and demarcated in some fashion. 

In summary, an effective surveying system in the Offshore is necessary from the standpoint 
of both Government and Industry. Obviously, there are many legal and technical reasons why both 
Industry and Government are concerned with the basic need to identify the specific areas for which 
mineral rights are granted and the specific locations of mineral resource activities. Furthermore, 
when Canada's offshore boundaries with adjacent and opposite nations are determined, they will 
have to be demarcated in detail, and eventually the limits of Canada's jurisdiction over seabed 
resources vis-a-vis that of the world community will have to be similarly demarcated. 

The submerged lands of our continental margin represent vast new areas of great resource 
potential for Canada, and it is clearly in the national interest to facilitate the rapid 
development of these resources. We must at the same time bear in mind the vital necessity of 
protecting our vulnerable offshore environment. Offshore resource management objectives must 
include supervising and cqntrolling mineral resource activities so as to protect the ecosystem 
of our seas and oceans. We must ensure the conservation of the living resources of the sea, the 
protection of the recreational and other uses of the water itself, and the preservation of the 
environment for the owners and users of the shoreline. 
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