continental shelf

interpretation techniques for waterfowl and wild animal
census. A fourth is in the domain of materials science. It
consists of studies on the use, corrosion and fatigue of
materials in very cold sea water. NRC operating grants are
helping to finance research into the use of electrolytes as
a cutting fluid for machining high-tensile alloy steels and
into the breakdown of metals due to oxidation.

Memorial’s interest in ocean engineering research stems
from Newfoundland’s unique attributes of environment and
location. Almost every aspect of Canadian climate on land
and sea is found in Newfoundland, ranging from Arctic
conditions throughout much of Labrador and its sea, to the
temperate maritime climate on the south coast of the
island. Moreover, there is easy access to most areas of the
Continental Shelf and the incredibly rich fishing territories
surrounding and adjacent to this province.

The pivotal point for this ocean engineering research
is the Continental Shelf, the rather shallow underwater
plane forming a border to the North American Continent and
ending in a steep slope to the ocean abyss. By International
Convention (Geneva 1958), the sea bed adjacent to a
sea-bordering state belongs to that state, out to a 200-metre
contour, or as much farther as the sea-bordering state can
develop the sea bed.

Canada’s sea bed within the 200-metre contour, is 40
per cent of her exposed land area. This country has the
largest Continental Shelf in the world — nearly all of it in
the Arctic and Atlantic Oceans, generally in Arctic climatic
conditions. In the waters over this shelf, in the sediments
on the bottom and in the geological formations well beneath
the ocean floor, there are to be found extremely important
resources. The most salient feature of almost all of Canada’s
Continental Shelf is that it lies beneath extremely cold
water. In sharp contrast, most of the engineering to develop
under-ocean technology and operations has been carried
out in warm water. To effectively claim the minerals and oil
in this Shelf, Canada must develop a capability to work
in and under cold ice-infested waters. New technologies
not found in Canada, and in some instances, not yet
developed elsewhere must quickly be developed in order
to exploit these rich resources.

Exploitation of natural resources of the Continental
Shelf will demand more extensive and more reliable opera-
tions in sea ice. Part of the grant to Memorial is aimed at
developing a variety of techniques to eliminate
the hazards which icebergs pose to navigation and offshore
petroleum explorations. There are three essential questions
to be answered: How do wind, current, and the shape and
density of the ice influence its motion? What are the
characteristics and mechanisms of the opening and closing
of polynyas (areas of open water in sea ice)? What are the
mechanics of interactions between ice and ship or ice and
offshore drilling platforms?

Experiments in this area have involved surveys of ice
and the towing of icebergs of up to 390,000 tons (towering
114 feet above water) under diverse wind and current
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