404

International Law Studies - Volume 61
Role of International Law and an Evolving Ocean Law
Richard B. Lillich & John Norton Moore (editors)

STRATEGIC IMPLICATIONS OF
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INTRODUCTION

The history of humanity has been
closely associated with the sea. Even
disregarding the theory that attributes
the birth of organic life to that salty
environment, one cannot deny that
through the blue and green expanses of
water, different streams of civilization$
marked the road of history along the
centuries. But man’s primary interest in
the ocean has been as a means of
transportation or communication.

Scientific knowlege of the sea began
as recently as a century ago (“Chal-
lenger” expedition, 1872-76). After
such a relatively recent start, interest in
the importance of the oceans grew
greatly as funds were invested in better
knowledge of them. That is particularly
true among the main world powers.
Though exploration gave varied results,
increased knowledge raised new ques-
tions and indicated newer and heavier
demands. Later, a real tridimensional
scientific scope posed new challenges, as
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indicated by recent views of the oceans
as a “world granary.”

Advances in outer and inner space
(or hydrosphere) are closely related to
scientific and technological progress.
Also, both involve difficult operational
environments. They both require careful
planning. Inelficiencics and errors arc
not lolerated. Rescarch is very expen-
sive. Sophisticated instrumentation is
needed. Also, both require highly quali-
fied personnel on a comparatively large
scale of the total of persons employed.

The conquest of both spaces began
after the “population explosion™ was
noted. This latter phenomenon added
an increasing amount of tensions all
over the world. The need for vital space
and the search for supremacy in the
world opened areas for friction or major
disputes in this tense world. Countrics
with the mosl advanced operational
know-how are in the best position for
achieving success. 1L is not surprising,
then, to find reasons to conquer new
environments other than the reasons of
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humanitarian  wishes for more food.
more space, and walter for every human
being or the intellectual reasons in
search of scientific knowledge.

Five-sevenths of the world’s surface
is covered by the occans. In character,
lwo ocean environments can be distin-
guished. One is that extension of the
mainland sloping under waler to a rela-
tively abrupt change in bollom slope;
the other extends heyond that boun-
dary and encompasses the larger and
abyszal oceanic depths. The first arca is
the Continental Shelf; the latter is the
pelagic zone.

OF these two, because of the lesser
depths amd nearness to the coast, the
Continental Shelf will be increasingly
important. The open seas will continue
to be primary arcas for ocean transpor-
Lation of goods between continenls and,
therefore, areas of military dispule for
their protection.

The discussion of factors affecting
the Continental Shell and clucidation of
its imporlance from a slralegic view-
point are the main purposes of this
research. In the present world, stralegy
embraces several aspeets that involve the
projection of efforts from fields ap-
parently disconnected from the specilic
military one. Henee, opr discussion will
have to cover several areas other than
that of our primary concern prior Lo
any atlempt to draw conclusions.

[-THE CONTINENTAL SHELVES:
THEIR PHYSICAL
CHARACTERISTICS

The advent of modern devices of
sounding permitted a better understand-
ing of the sea relief in this century with
the introduction of ccho sounds. With
these means, better than ever before, it
was seen that when approaching the
coasts from the deep sea an area of
rapidly decreasing depths and a follow-
ing comparalively flat bottom preceded
the immediate heach or coastline. The
latter flal area was mentioned in 1887
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by Hugh R. Mill as the Continental
Shelf.! The abrupt transition of depths
is the area named Continental Slope; its
inner limit is about the 100-fathom or
200-meter isobath.

The International Iydrographic
Bureau, through ils International Com-
mittce on the Nomenclature of Ocean
Bottom TFeatures (22 September 1952),
defines the Continental Shelf as the
zone bordering continents {rom the low
walerline to a depth at which a rela-
tively steep slope towards the deep
regions is found. It locates that sharper
increase in depth around 100 fathoms
or 200 meters but recognizes that it ean
oceur it more than 200 or less than 05
fathoms. It also recognizes the continen-
tal borderland where the marginal arca
is irregular and has much larger depths
than those mentioned for a Continental
Shell.2

The Continental Shelf was found to
vary in width and depth in different
areas of the world, but it shows some
limited confined range ol variation.
Also, shores of young elevated moun-
tainous regions have a narrow shelf or
lack it. Those dilferences make it diffi-
cult to establish an accurate and com-
prehensive  definition of the morpho-
logical phenomenon,

The area significance of the Con-
tinental Shelves is indicated by the [act
that they represent 7.6 percent of the
total ocean surface,® or about 20 per-
cent of all the continental land masses
(excluding Antarctica).?

The area dimension of the Conti-
nental Shelves, compared to the conti-
nental land, varies for various regions as
follows:3

Continental United States 16.5%
The Americas (excluding

Continental United States) 20 %

Europe 38 %
Africa 5 %
Asia (excluding China) 30 %
U.S.5.R. and China 25.5%
Australia and New Zealand 24 %
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Accordingly, some specific areas have
very extensive Continental Shelves, i.e.,
Java, Sumatra, Malacca, Borneo, south
of Bering Strait, east of Siberia, Austra-
lia, Guinea, cast of Argentina, Korea,
and the North Sea.® Other areas lack
the Continental Shelf, like Chile and
Peru, though Birot” mentions that often
there is a Continental Shelf about 20
kilometers wide in a transitional zone
from the submarine bottom to the aerial
relief off the mountainous coasts.

A comparison of sources shows dif-
ferent estimates of the dimension of
shelves. To illustrate, Shepard,®Kue-
nen,” and Carsey'® indicate that the
maximum width reaches to 800 miles,
the average width is about 42 miles, the
average depth is of 72 fathoms but may
reach 270 fathoms, and the average
slope of the Continental Shelf is about
0°07". The slope mentioned is not uni-
form, the inner half of the shelf being
steeper than the outer shell. The flat-
ness of the shelf or its uniform slope is a
general description since hollows and
hills of 20 meters and larger are fre-
quently observed.

The predominant sediment of Conti-
nental Shelves is sand. Pebbles, cobbles,
and rock bottoms are also common in
the outer parts. The proximity to large
rivers is shown by a change of the
predominant sediment towards mud.!
Studies on the geological structure have
shown unconsolidated sediment over-
lying wedges of semiconsolidated sedi-
ment.!? In some of those Continental
Shelves the layer of sediment could be
as much as 6 to 12 kilometers.*?

The formation of Continental
Shelves is not clearly understood so far,
although various theories have been
advanced. Some investigators support a
depositional origin, but others think
wave erosion played a major role. Also,
there are supporlers of the theory thal
both processes could have acted to-
gether.!® Geophysical studies showed
the origin of shelves have not been the
same everywhere. For example, the

subsidence of sediments formed the
shelf off the eastern U.S. coast.'® The
lowering of the sea level during glacial
periods is of particular importance to
the possible development of shelves, but
there is a broad divergence of opinion
regarding the estimation of maximum
sca lowering in the Pleistocene era.!®
Rescarch on submarine canyons could
be useful for a better explanation of the
phenomenon.!”?

Waters covering the Continental
Shelves are differentiated from the
walers beyond at greater depths, These
walers represent a biological province—
the neritic—in the habitats of marine
life.'® Dilution, contamination by terri-
genous sediments, penctration of natu-
ral light, and ease of development of a
nutrition chain give specific character to
the Continental Shelves.!®

Influencing transmission of light in
the sca, material in suspension plays an
important role. Coastal waters can be so
densely contaminated with suspended
material thal almost 50 percent of the
total light intensity reccived on the
surface can be absorbed in a meter
below the sea level. The reflectivity of
the suspended particles also alfects the
walers, altering their color. It is nol
strange, then, to see that from the deep
hlue of the “oceanic desert” the color
changes in the marginal areas of the
shelves to a greenish blue or a green or
at times to shades of gray, brown, red,
or yellow.2°

The proximity of nutrients—phos-
phates, nitrates, and nitrites—to the
euphotic areca and the more favorable
conditions for vertical movements in the
water masses account for a rich coastal
life.?' Therefore, the Continental
Shelves are fertile areas for productive
fishing or abundant animal life and are
more valuable in this respect than the
deeper oceans. The influence of Lhat
environment is not confined only to the
geographical limits of the shelves them-
selves.



II-CURRENT JURISPRUDENCE:
LEGAL TRENDS REGARDING
CONTINENTAL SHELVES

International legislation of sover-
eignly of a coastal state’s marginal
waters was born, probably, as a need for
safety. When limitation was first
thought of, naval guns of short range
were the only possible threat to land
from offshore waters. The only extrac-
tive aclivities were fishing and the
search for valuable raw materials. Other
than these, exploitation, was not practi-
cal. Within this century the laying of
submarine cables and development of
offshore oil extraction created needs for
a new definition of sovercignty. How-
ever, no definite declaration was made
previous to the 1940°s regarding na-
tional rights to resources on Continental
Shelves.

The first specific precedent goes back
to 26 February 1942 with the bilateral
treaty between the United Kingdom and
Venezuela regarding exploitation of sub-
marine oilfields in the Gulf of Paria.! A
major event was the proclamation of the
United States by President Truman on
28 September 1945 reserving for the
United States, sovereignty on the seabed
and subsoil resources of the Continental
Shelf offshore to a depth of 100 fa-
thoms.? Though there had been an
earlier international act (2 September
1947), the declaration of the Inter-
American Defense Zone considered
more than the Continental Shelf area
and was restricted to defense purposes.’
No claim was made, at that time, of
economic implication, but Truman’s
proclamation aroused a series of later
declarations of similar nature.

Differences in declarations on sover-
eignty on Continental Shelves are noted
as follows: (a) the maximum depth to
which the claim was made, (b) the
nature of the arca. For example, on 29
October 1945, Mexico reserved all
natural riches of the adjacent Continen-
tal Shelf delimited by the 200-meter
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isobath.? Argentina, on 9 October
1946, declared sovereignty over the
Argentine epicontinental sea and Conti-
nental Shelf but previously (24 January
1944) had declared those areas to be
zones of mincral reserves.’ Costa Rica
and Honduras, on different dates, refer
to the submarine platform with no
indication of depth. Other nations fol-
lowed: for example, the Kingdom of
Saudi Arabia on 29 May 1949 extended
claims to areas in the Persian Gulf
contiguous to its coasts. A 19 May 1949
Iranian Bill refers to the Conlinental
Shelf without indicating a depth.®
Brazil, on 8 November 1950, established
her exclusive jurisdiction over the natu-
ral resources of the Continental Shelf as
well as for fishing in that area, differing
from Argentina only in the method.”
The growing importance of fishing
operations led some countries to new
declarations of sovereignly of the waters
up to limits of 200 miles offshore but
without restraining freedom of naviga-
tion by ships of other nations. Countries
without Continental Shelves made re-
lated claims. For example, Chile and
Peru made proclamations on 25 June
1947 and 1 August 1947, respectively.®
In the midst of those and other
claims, and under the pressure of new
marine  technological advances, the
United Nations celebrated the Interna-
tional Law Commission meetings of
1951, 1953, 1956° and the Geneva
Convention of the Continental Shelf of
1958.1° Draft articles were prepared
with some changes which gave the
scheme of the Geneva Convention of
1958, currently the latest international
codification on the Continental Shelf.!*
In that conference a legal definition
of the shelf was established, and rights
of the coastal states were deflined. Re-
garding the definition, the criterion has
been to leave a flexible margin of
adjustment to technological develop-
ments that is to interpret the Continen-
tal Shelf as the submarine bottom to
200 meters or beyond that limit if
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exploitation of natural resources was
feasible (article 1). In defined areas, the
right of exploitation by the coastal
states is exclusive, but sovereignty ap-
plies only to exploring and exploiting
natural resources (article 2.1). The con-
vention clearly defines the term “natu-
ral resources” as those minerals, non-
living resources of the seabed and sub-
soil, as well as the living animals that at
the harvestable stage are immobile or
under the seabed or move in constant
physical contact with the bottom or
subsoil (article 2.4). The idea of sover-
eignty does not imply the superjacent
waters, where the concept of freedom
of the seas prevails (article 3). Also, no
coastal stale may impede another na-
tion’s laying of submarine cables or
pipelines across its Continental Shelf
(article 4). The exclusive right to ex-
ploitation does not interfere with
oceanographic or scientific research by
other parties whenever those are done
with the intention of open publication
(article 5.1). A safety zone of only
500-meter radius around structures
erecled for exploitation purposes is al-
lowed. Those structurcs are not to be
put up in disregard of the nceds of
navigating international scalancs (article
5.2, 5.3). The codification explicitly
indicates that the opportunity for re-
search by the coastal state is necessary
(article 5.8).

In spite of its remarkable achicve-
ment, the Geneva codification offers
broad areas of potential disagreement.
The first of them is the delimitation of
the Continental Shelf. Other questions
include: What is an unjustifiable inter-
ference? What are cssential sealanes to
international navigation?'?

The convention failed to provide for
compulsory settlement of disputes, thus
scttlement is left to the states them-
selves. The majority of the participants
opposed mandatory use of the Inlerna-
tional Court of Justice or other sug-
gested means of scttlement.??

The convention of Geneva came into

force on 10 June 1964 (article IL.1).}4
After June 1969 a revision is possible on
the request of the signing countries
(article 13.1).

In recent years, legislation and peace-
ful use of the ocean floors have become
the concerns of several countries repre-

“sented in the United Nations.!® Since

new ideas on those matters are con-
nected with the use of Continental
Shelves, it is desirable to mention pos-
sible legal trends. We can distinguish the
following possible attitudes: (a) to call a
new United Nations convention, (b) to
adopt the “wait and see” position ex-
pecting that conflicts will show future
courses of action, (¢) the “national
lake” attitude, and (d) the “flag state
approach.”® Those policies have been
discussed relating to the high seas. But,
so far, the limit of the Continental Shelf
has been flexibly defined. Therefore, a
redefinition of the outer limit of the
Continental Shelf is involved in discus-
sion of the high seas legal status.

There is disagreement among nations
regarding the status of the high scas
beyond the Continental Shelf and over
it. For the Continental Shelf, exploita-
tion of defined resources is a recognized
national right. For the high seas, some
less powerful states desire instruments
of international control. The extent of
territorial walers is nol agreed upon,
Interests of different states are in con-
flict. The big powers, like the United
States, prefer (under the principle of
freedom of the seas) to retain a concept
of narrow territorial seas (equal to or
less than 12 miles, preferably 3 miles) to
restrain exclusive ﬁshin§ rights to a
narrow fringe (12 miles),’” and to have
the United Nations redefine the rights
of countries to the Continental Shelves,
not going beyond the 200-meter
depth.”® Small powers, such as some of
the l.atin American countrics, tried to
extend their sovercignly, not only to
the soil and subsoil of their Continental
Shelves, but also to waters as far as the
extent of the shelf or even to a fixed



large distance offshore, invoking the
principle of conservation of resources
(fisheries mcluded) and economic de-
velopment.'?®

The latest concern regarding the use
of the seabed in the United Nations
meetings reflects a division in opinion
between the two major world powers
and the smaller countries. These con-
cerns are in the sphere of the security
field. Developing countries feel that that
policy must be established to prevent
the growth of a new colonialism. The
major powers emphasize military dif-
ferences. The United States advocates
prohibition of emplacement of weapons
of mass destruction on the seabed and
deep ocean floor. The U.S.S.R. wants
use of the seabed beyond the territorial
waters to be reserved only for peaceful
purposes.?

A proposgl made by the Ambassador
of Malta to the United Nations, Mr. A.
Pardo, tried to solve the problem of the
seabed and deep ocean floors through
international juridical mechanisms.?!

III-ECONOMIC IMPORTANCE OF
CONTINENTAL SELVES:
CURRENT POSSIBILITIES AND
IMPLICATIONS ON NATIONAL OR
WORLDWIDE ECONOMY

The resources of the sea have been
heavily emphasized in the last decade.
Most of the frequently listed “marine
riches™ exist on all Continental Shelves.
Comparing possibilities with the deep
oceans, the shelves have the advantages
of shallower depths than the depths of
the sea and of nearness to populated
areas,

One way to judge the economic value
of sea resources could be through the
estimated $9 billion worth of ocean
activities which took place in 1963. This
amount is estimated to increase by 8 to
15 percent yearly. If we analyze those
figures for the current value of different
resources, we observe that fishing,
petroleum  exploitation, mining and
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mineral extraction, and seaweed farming
are the most 51gn1flcant ! Also, heavy
government expenses in research for
defense purposes reveals the double
importance of the marine environment.

From the items previously men-
tioned, fishing is one of the oulstanding
economic activities, followed by petro-
leum extraction. All other commodities,
in general, run in a lower scale of value,
if military and paramilitary expenses are
excluded.

The importance of fishing for human
nourishment is well known, especially in
relation to the population explosion.
Fifty percent of the current world’s
inhabitants have a protein deficiency.
Fish protein compares in protein con-
tent to that of meat, eggs, or milk. Also,
the unsaturated fats of fish oils have
dictary advantages.? If the lack of pro-
tein is critical now, the possibilities of
malnutrition in the future, unless tre-
mendous technical developments in
farming on land are achieved, will be
huge. Theoretical studies indicate the
production capacity of animal protein
from the seas could be large (,nouﬂh to
salisly the diet of 30 billion pcoplc

Iistimates, basecd on studies off
southern California, indicate that the
production of zooplankton is 7.5 per-
cent of the total phytoplankton produc-
tion and that fish, sea mammals, and
benthic animals reach only 3.4 percent
of the total phytoplankton produc-
tion.* Therefore, one solution for more
efficient use of food from the sea would
be to shorten the feeding chain, trying
to make phytoplankton or zooplankton
edible for humans. To illustrate, 1,000
grams of phytoplankton convert into
100 grams of copepods. This, in turn,
means 10 grams of herrmg, implying
finally one gram for man.® The Russians
were experimenting with krill as a food
for man. Other possible uses arc as food
for domestic and other animals.®

Continental Shelves are the arcas of
most productive fishing. Almost 80 per-
cent of the world catch comes from
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those areas and nearby zones.” The
Continental Shelves of the Northern
Hemisphere are about three times the
area of the Southern Hemisphere Conti-
nental Shelf areas, and top production
has been reached. Hence, the shelf areas
of the “oceanic hemisphere” will be-
come more important in future efforts
to increase the world catch of fish. It is
interesting to note the most spectacular
jump in fish catch made by Peru is
precisely in the area of the Continental
Shelf, in regions benefited by con-
venient currents and nutrients. This
brings forth the question of the future
possibilities of increasing the world
catch through pelagic fishing. For a
better catch, equipment will have to be
improved.® It is reasonable to cxpect
that Continental Shelves will keep their
importance as the main fishing grounds.
Therefore, we can forecast a pressure
towards research and exploratory fish-
ing in the probably fertile areas of the
Southern Hemisphere. This will require
the development of large new fishing
fleets with the capability of processing
their catches through factory mother
ships. The Russians already showed this
trend in their operation in the Argentine
Continental Shelf in the last few years.

As was mentioned, the coastal areas
of the less developed countries will be
the new grounds for fishing. Thos?
countries generally lack the means re-
quired for the best methods and they
will be, therefore, out of competition.
We can foresee that those activities may
generate areas of conflict. The maladies
of probable overfishing in those regions
is a real danger. Consequences of over-
fishing have been proven with the
forced interruptions of World Wars I
and 1[ in Europe’ and in the halibut
fishing in the northeastern Pacific and
on the Grand Banks.!® That fear is the
cause of disagreement in the current
juridieal status of sovercignly on Conti-
nental Shelves legislated unilaterally by
different countries.

Current cxploitation of minerals at

sca, compared with the potential, is
meager. The reasons for the small-scale
exploitation include a lack of con-
venient information, lack of appropriate
technology, and a nonurgent nced to
resort to that source of minerals.!! A
good proof of the last is the case of
petroleum exploitation. Even offshore
mining of that material, which started in
1899, developed only after World War
II. In a period of 10 years, ending in
1967, offshore oil production reached
16 percent of the tolal world produc-
tion.!? In the United States alone,
offshore natural gas production reached
977 billion cubic feet.!?® Offshore oil
production of the United States equals
that of the rest of the world, with the
Persian Gulf accounting for 75 percent
of the production outside the United
States.!® The potential oil exploitation
in the North Sea is well revealed by the
interest shown in the 5-year exploration
period begun by 23 groups of different
oil companies. The possibilities of natu-
ral gas supplies discovered in the same
area seem to be able to replace the coal
gas used in the area within the next 20
years.!*

Estimates of rescrves for the next 10
years indicate that offshore oil produc-
tion will account for 40 percent of the
world’s extraction. Fstimates for the
Arctic Continental Shelf in the Tyumen
region show that by 1980 oil produec-
tion there will equal the current produc-
tion of the Union of Soviet Socialist
Republics.’® Other shelf areas of the
world in the Southern Hemisphere seem
ready to start offshore oil exploitation
on a large scale. In some places close to
the coast, offshore exploitation began in
1932.}7 Qther estimates by W.E. Pratt
(1951) indicate Continental Shelf oil
reserves are approximately 1,000 billion
barrels, equaling oil reserves of conti-
nental arcas.?®

Rights to  petrolenm  exploitation
from the shelf are clearly defined in the
last Geneva Convention already dis-
cussed. The convention assures benelits



for the coastal state. A nation’s profit,
however, will depend upon its tech-
nology and the feasibilily of extraction.
Mining and cxtractive activilics from
the Continental Shelves can be divided
into two categories: exploiting the
riches of the soil and subsoil and extrac-
tion of mincrals and salts from the sea
water, which includes the conversion of
salt waler into fresh water. We shall
discuss at more length the first type of
cxploitation, since extraction of salts
and mincrals is casily accomplished
from territorial waters. Though we shall
mention mining operations, some of
them are done also in the beaches.
Continental Shelves are about 20
percent of the continental lands. As the
rocks of Continental Shelves do not
differ basically from rocks on land, one
can expect the same average mineral
potential in those submarine soils. On
beaches, due to the mechanical forces of
the occan surf, mining and processing
are relatively simple. The sea level varia-
tions of the Pleistocene age, during
presumed  stabilization periods, give
good mining possibilitics for old off-
shore beaches, now submcrgcd.1 °
Glauconite, a possible source of
potassium, is found in various offshore
localions. Phosphorite is found' off Peru,
Mexico, Chile, the United States, Argen-
tina, Japan, South Africa, and certain
submerged areas off islands in the
Indian Ocean. Tin is found in drowned
river valleys offshore in Thailand and
Indonesia. Also in drowned river valleys
are deposits of gold, platinum, and
diamonds. Some of those areas are off
Nome and Good News Bay in Alaska
and the Orange River in South-West
Africa.2°
Iron ore and coal have been mined
from the subsea floor for a long time,
but thé mines were entered from the
coast, as is donce in lingland, Japan,
Newfoundland, and Finland.?! Sulphur
is also found in the caps of salt domes.
Large concentrations of those domes
have been surveyed in the offshore areas
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of the Gulf of Mcxico. Also, in the Gulf
of Mexico, as well as oflfshore Iceland,
nolable calcarcous shell deposils exist,
used as raw malerial for the manufac-
ture of portland cement. From the
offshore areas cof eastern Texas alone,
45 million tons of shells have been
obtained in the last 20 years.>? Also,
there are deposits of magnetite, colum-
bite, ilmenite, zircon, rutile, monazite,
and silica in different areas of the
world.??

Extraction from sea water of salts
and minerals with concentrations
smaller than those of boron is not
economical, using current methods. Of
some of those economically feasible to
exploit, offshore minerals for which
there are adequate land reserves are not
practically extracted. However, magne-
sium, sodium chloride, potassium com-
pounds, bromine, and chemicals used in
the manufacture of gypsum are ob-
tained from sea water, mostly in the
United States.?*

Extraction of fresh water from salt
water has been performed only in
limited coastal areas due to its high cost.
Therefore, we shall not discuss that
activity. We also shall leave aside the
possibilities of using the physical phe-
nomena of the ocean as a source of
cenergy, which, except in one case, is in
the project stage and of strict coastal
interest.?®

Seaweed is farmed mostly in terri-
torial waters, though it could be har-
vested in some areas outside of those.
Seaweed is economically important and
can have several uses: food for men and
cattle and as a source of iodine, potash,
alginic acids, alginates, agar-agar, and
fertilizer.?

Comparing future possibilities to the
reality of Continental Shelf mining, it is
worlh noting a recent l-year study was
conducted by Economic Associates,
Ine., with support of Ocean and Engi-
neering, Inc. and some University of
Maryland consultants. The study aims
primarily at nonliving resources on the
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U.S. shelves. The published conclusion
states that of the 50 materials existing
on the shelves, only a handful are vital
for the U.S. economy in case of short-
age or price rise. Oil and gas are men-
tioned as worthwhile mining resources.
Recommendations of the report empha-
size the need for more comprehensive
studies of the U.S. continental mar-
gins.?7

Such a declaration by a major user of
natural resources in the most advanced
economy is worthy of special considera-
tion. However, it is dangerous to gen-
eralize, since the land resources in the
United States are seldom found in other
countries. Also, it is worth considering
that exploitation of mineral resources at
sea, even at moderate depths, requires a
solid technology; therefore, in most
cases, advanced countries will play an
active role in seabed exploitation wher-
ever it is done. Moreover, a detailed
scientific knowledge of the areas of
Continental Shelves intended for exploi-
tation is essential.

IV-MARINE TECHNOLOGY:
ITS CURRENT POSSIBILITIES
ON CONTINENTAL SHELVES

Operations on the Continental
Shelves, as well as on the deep sca
bottom, depend on oceanographit
knowledge, engineering techmques, and
an understanding of man’s physiology.!
Development of new materials, reliable
and resistant to tremendous pressures,
although light, implies great progress in
the capability for deep sea operation. It
is easily understandable that the attain-
ment of that commitment will involve—
and has involved—multiple technology
proficiency.

After the Truman proclamation,
activities and technology interacted in a
continuous and more intense yearly
trend. All those activitics have been
dirccted usually towards: (a) increas-
ingly dccpcr and frccr individual human
operations in the sca, (b) development

of more versatile vehicles capable of
reaching deeper ranges, of manned,
unmanned, and robot forms;® and (c)
development of techniques for direct
and indirect knowledge of the sea and
its boundaries.*

The development of the aqualung by
Jacques Yves Cousteau in 1943 was a
milestone for future progress in the
cxploration of Continental Shelves. The
Krasberg lung with a controlled amount
of oxygen and the use of a closed
breathing system of a helium and oxy-
gen atmosphere was another important
advance for reaching i increasing depths
in diving® Other major steps were
established through operations “Conti-
nental Shelves,” “Sealab,” and the
project “Man-in-the-Sea.” The first
operation began in 1962 and proved the
ability of man to live and work for long
periods of time in the sea. Those first
trials were surpassed by the achieve-
ments of Sealabs I and II. New shelters
were tested, longer numbers of days and
men were involved, and flexible struc-
tures like the SPID (Submersible Port-
able Inﬂatablc Dwelling) were tried
successfully.® Expericnces of Scalab 1l
showed aquanauls were able to stay 15
to 30 days continuously under 205 fecl
of water.” Scalab 111, scheduled for the
autumn of 1968, planned to advance
the previous experiments in the field of
oceanography, engineering, salvage and
construction, biology, and wuse of
tramed mammals for helping aqua-
nauts.® Unfortunately the death of one
of the aquanauts, Mr. Berry L. Gannon,
the cause of which was not clear,
interrupted the experiment.’

A group of divers from California,
working with specially designed gear,
were able to perform tasks at 600 feet.
Another system, the “Cachalot,” de-
veloped by Westinghouse, allows un-
interrupted diving and living in a high-
pressure atmosphere of oxygen-helium-
nitrogen. With that system, longer
periods of useful operation, greater



safety, and savings ol time are ob-
tained.!®

‘‘Bathysphere,”” “benthoscope,”
“hathyscaph™ and “Trieste” are pio-
neers in reaching great depths. Since 23
January 1960, when the last reached
35,800 feet in the deepest part of the
Marianas Trench, scveral submersibles
have been launched. After the diving
saucers created by Cousteau, other in-
ventors incrcased the capabilities of
carlier vehicles. Among those, we can
mention “Decp Quest,” which is 40 feet
long and carries 7,000 pounds of equip-
ment for special use for prospecting for
minerals on Continental Shelves. The
PX-15, because of its capabilities of
floating frecly, is of special value for
biological and acoustical observa-
tions,'!

Besides specific oceanographic instru-
mentation, photography, television,
seismic refraction and reflection, sound
transmission, and magnctomelry have
heen powerful means for extending
man’s knowledge of the bottom of the
Continental Shelves. Submarine photog-
raphy was attempted in 1895 by Bou-
tan, but it took scveral years before the
proper lighling and gear were ob-
tained.!? Underwater television com-
bined with sonar and lifting gear as-
sembled in special devices like CURV
(Cable Controlled Underwater Recovery
Vehicle) is able to locate and recover
objects from the bottom, such as the
hydrogen bomb lost at Palomares,
Spain. Some underwater television
systems, like the one developed by the
U.S. Fish and Wildlife Service, can work
at 1,000 fcet and obtain clecar images
with as little light as one foot-candle.’?

Present capabilities to deploy instru-
ments and equipment in floating or
fixed platforms required long years of
engincering  expericnce. Now, large
buoys like the Nomad can be safely
anchored in the deep occan. Also plat-
forms, essential for drilling offshore,
have grown considerably in size. The
state of the art that allowed, until only
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recently, 200 feet as a maximum depth
of extraction began to make f[urther
progress with different modes of opera-
tion. Since 1963 the introduction of
floating platforms permitted hopes of
not only greater exploitable depths but
reduced costs and gave greater mobility
and better scaworthiness.'® In 1967 a
huge floating platform built in the
United States and towed to Africa
began to operate in 300 fect of water.
The Submarex, a converted patrol ship,
could drll in 1,500 feet of water.
Records of a 242 foot barge, the Blue
Water, showed an aptitude for with-
standing waves of 28 feet and winds of
65 miles per hour without suspending
drilling operations.!

The mining of most minerals from
the sea is not as advanced as the
techniques for the exploitation of oil.
Hydraulic or bucket dredge is used for
most mincrals.'® The situation has
changed with new Deep Submersible
Vehicles (DSV) like the Quest and the
abilities of man to dive to the bottom of
Continental Shelves.

The high reliability of automatic
systems and the natural adventages of
the Continental Shel{ seem o open
wide hopes for the installation of nu-
clear plants on the seabed. The almost
inflinite radiation shield and infinite
isothermal sink, a naturally pressurized
environment, and isolation in the event
of disaster are the main advantages of
that location, In that case, Continental
Shelves adjacent to populated areas
would be suitable “service areas.”!”

The above review has shown that the
progress of technology allows us small-
scale operations to all depths of almost
all Continental Shelves. The feasibility
of enlarging that potential depends on
industrial developments such as super-
strength plastics, power packages, deep
mooring devices,'® better knowledge of
the composition and soil mechanics of
the bottom floors, better structure
foundations,'® and tests on the apti-
tude of man to withstand high-pressured
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special atmospheres.?® The success of
operating automatic systems is also of
major importance for special tasks
where man cannot be exposed. It is also
clear that any of those operations will
require high technological standards,
expensive devices, and big groups of
qualified personnel able to work as
teams. Therefore, this sort of operation
will be restricted in the immediate
future to a few nations of the world.

V—NAVAL APPLICATIONS:
POSSIBLE MILITARY
EXPLOITATION OF
CONTINENTAL SHELVES

Land bases have been and probably
will continue to be the main support for
naval forces. Navies must cross Conti-
nental Shelves where much effort has
been put into offensive and defensive
weapon sysltems which have greatly
changed with time. Before the develop-
ment of the submarine, coastal bat-
teries, rudimentary mines, and naval
forces were the main threats to other
naval forces transiting the Continental
Shelves. Submarines and aviation have
changed the scene. Devclopments in
mine devices converted the shelves into
areas of greater danger before World
War I, but achievements in underwater
vehicles and techniques have created 2
revolution since World War I1.

To estimate the new possibilities
open, it is convenient to focus the
discussion on mobility, weapons opera-
tions, and related problems.

Nuclear submarines led to opera-
tional capabilities difficult to conceive
before the 1950’s. Currently they can
reach the maximum depths of the Con-
tinental Shelves, manoeuver at very high
speeds,’ and operate for long periods of
time. Special submersible vehicles can
also reach all depths of Continental
Shelves, with limited purposes. A mili-
lary submarine, the USS Dolphin,
launched on 8 June 1968 and opera-
tional now, represents a new asset in the

deep submergence submarine vehicles
list. Her rescarch equipment weighs
more than 12 tons, and she has more
sonar devices than any other submarine.
The Dolphin is engaged in classified
research, and her capabilitics are cur-
rently evaluated.? With the latest ex-
periences of the Man-in-the-Sea Project,
the mobility of man himself on the
bottom of the shelves has been tested.
That implies the possibility of laying
implements on the bottom of the
shelves and attending them or per-
forming other tasks. Manipulation
capabilities of special vehicles, manned
or unmanned, have been provided and
improved, as has the knowledge of
divers, which can be combined with a
great uplifting power, i.e., with “Hardi-
man” (Human Augmentation Research
and Development Investigation).

Deployment of weapon systems on
the Continental Shelves and in the
superjacent waters can encompass plant-
ing of mines, establishing of static
Subroc launchers, establishing fixed or
mobile ballistic missile launching plat-
forms, operation of guided underwater
systems, and conventional operations in
antisubmarine warfare.

The feasibility of placing fixed or
mobile weapons systems on the bottom
depends heavily on the nature of hoth
the boltom and the structure. Knowl-
cedge of soil mechanics is important. The
U.S. Bureau of Docks has been con-
ducting studies of deep ocean installa-
tions. One author, a participant in those
studics, concludes that loads up to
10,000 pounds can be placed with
current techniques,® but undoubtedly
the knowledge of the constitution of
the bottom is essential.® Arecas of loose
sediment, and especially ooze, will be
difficult or inconvenient zoncs, even for
landing submersible vehicles, and could
act as traps.® Besides knowledge of the
soil mechanics, a detailed survey of the
rclief of the bottom will be important
for picking out possible emplacement
sites.



T'he manned operation of those sta-
tions will be closely linked to develop-
ments in power packages and in re-
supply facilities. The importance of
both features is evident; the lesser the
frequency of visits to those stations the
better will be their scerecy of location.
The loss of concealment is a scrious
detriment for an underwater offensive-
defensive system, and the discovery of
an offensive system installed on the
enemy’s Continental Shelf implies its
almost sure destruction.

Some people envisage the fruits of
current cxpericnees like Sealab as the
foundation for more ambitious projects
of underwater nuclear submarine bases.
They would make it possible to service,
to resupply, and to change crews for
military submarines without having
them surface or go back to their land
bases so frequently.” Although to dis-
cuss this seems premature, it is worth
while to note the concern about the use
of seamounts for that and other pur-
poses.®

One way to improve the concealment
of underwater missile stations is to place
them underground. If engineers could
afford this type of construction, at least
at the depths of the Continental
Shelves, the task of identifying and
locating them would be considerably
more difficult than for stations resting
on the bottom.”

The use of underwater missile sta-
tions for defensive operations against
submarines or surface forces does not
scem to be practical. The advantage of
mobility, if the first firing is not a kill, is
missing. The system is cxpensive and for
attacking surface forces can be substi-
tuted with other mobile weapon sys-
tems. Regarding submarine counter-
attacks, a combination of guided sys-
tems with surface and submarine ships
seems to be more advantageous.

Usually alt defensive systems put up
on the shelves will need systems for
detection and  classification, except
those weapon systems [unctioning
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under the specified premise of auto-
matic firing. For the purpose of detec-
tion, the Continental Shelf will provide
a lengthened warning analogous to that
obtained by the DEW line. Advantages
gained through the SOFAR studies,'®
transducers able to perform reliably at
great pressures,'! and methods of anti-
submarine warfare environmental pre-
diction'? let us conceive of outer shell
detection systems that could efficiently
alert us of possible intruders on the
Continental Shelf.

The use of previously described
mcans would imply new demands on
geophysical detailed surveys of the Con-
tinental Shelves where operations are
planned, especially navigation aids and
cificicnt underwater communications
systems.

VI-STRATEGIC IMPLICATIONS:
FORMER FACTORS IN THEIR
GLOBAL INTERACTION AND
THE PROJECTION OF FORCE

FROM THE SEA

We have seen how the riches of the
Continental Shelves are open to exploi-
tation and also how those zones are
useful for military applications. Both
features widen the spectrum of possible
conflicts, frictions, and arcas of possible
dispute in war. Economic incentives and
cconomic objectives are essential for
nations’ progress. The protection and
expansion of those objectives include an
important body of peacetime strategies.
Our world does not have true peace, and
the opposition of two major blocs is
forcing a deployment of military means
through strategies that look for favor-
able relative positions. The areas under
study fall within two main spheres of
action: economy and war. Therelore,
their conncctions with politics and a
recourse to force have to be looked for
in both ficlds.

The current economic importance of
the shelves can be summarized in their
riches as world fishing grounds and
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sources for petroleum exploitation and
mineral extraction. Of those activities,
the first two are of paramount impor-
tance. Mineral extraction will increase if
economic incentives or want of impor-
tant materials surpasses the current
technological and economic drawbacks.
But the need for those materials is easy
to conceive if man continues in a
“dispendious mood™ (extravagant and
wasteful) regarding natural resources. It
can be argued that intensive extraction
has stimulated new developments and
that substitutes have been found in the
history of economic and industrial
development. Anyway, that optimistic
theory that rests on unlimited possibili-
ties, although hopeful, is not always
real. The highly industrialized countries,
unless the trend is changed, will be the
ones most in need of those sea reserves.

Legal posscssion of soil and subsoil
Continental Shelf riches is clearly de-
fined by the Geneva Convention, in
spite of its imperfections. However, the
entitlement to those riches does not
mean the feasibility of direct exploita-
tion, since the ability to exploit is
limited to less than a handful of coun-
tries. Exploitation is always possible,
using another’s techniques through con-
tracts or concessions, with some of the
benefits, wishes, and interest of bilateral
or multilateral parties involved, cven
though these might not always coincide.
On that occasion, indirect pressures or
political actions, the pursuing of one’s
national interests, could give place to
frictions or conflicts of different magni-
tude. Those conflicts will usually en-
compass one or more countries of a
well-developed stage and one of those in
the developing stage, most frequently
the legal owner of the prospected riches.

Exploitation is generally preceded by
the exact knowledge of what is worth
cxploiting. Previous surveys are always
nccessary to assure success. Prospecting
is an expensive activity and requires in
its exploratory phases a great deal of
scientific and technical skills. In these

cases the pattern of conflict between
the possible explorers and owners of the
shelves is repeated. Diflerences or con-
flicts regarding knowledge of another’s
Continental Shelf can well precede
other conflicts. It is worth noling that
scientific enlerprises can cover, al limes,
some of those operations. Article 5.8 of
the Geneva Convention on Continental
Shelves states:

Nevertheless the coastal state
shall not normally withhold its
consent if the request to rescarch
is submitted by a qualilied inslilu-
tion with a view to purely scien-
tific research into the physical or
biological characteristics of the
continental shelf subject to the
proviso that the coastal state shall
have the right, if it so desires, to
participate or to be represented in
the research and that in any event
the results shall be published.!

That restriction of rights is made
with the open intention of preventing a
state from hampering the development
of scientific knowledge. On the other
hand, how can one be assured that
scientific data is to be used only for
scientific purposes and that the pub-
lished results are the only results? That
does not happen in marine rescarch at
least. Although the participation of the
coastal country is afforded in the con-
vention, great disparily of technological
levels cannot assure that the supervision
is effective.

Therefore, we can conclude that
when the exploitation of the resources
of the Continental Shelves would in-
volve high interests and the resources
would not appertain to the advanced
countries making the exploitation itself,
frictions and conlflicts—natural or pro-
voked-—-might be abundant.

Although conlflicts are possible, more
immediately important are conllicts on
the Continental Shelves involving fishing
activities. Several examples in the past



showed that in those cases not only
political, but military, action has been
uscd as a means of enforcing a deter-
mined course of action. The difficulty
in a successful definition of the area of
exclusive fishing rights is another proof
of the clash of national interests.?
Fishing is the oldest sea resource ex-
ploited and also of the most impor-
tance. It is then natural that this field
contains the largest record of frictions.

Again, technology and economic
development present opposing interests
for developed and developing countrics.
The superpowers and big fishing nations
want no territorial restrictions beyond a
narrow fringe of coastal waters. Mean-
while, the smaller and less-developed
powers look for wide margins of exclu-
sive fishing rights. The Soviet Union,
due to sccurity reasons, does not share
the opinion of the United States.?

The ambiguity of the Geneva Con-

vention  regarding scdcntm}l species,
mentioned in article 2.4, brought

about other conflicts, due to its inter-
pretation, such as the one between
Brazil and France.®

The effects of overfishing in tradi-
tional arcas and the desire lo increase
the catch make countries with growing
cconomies or those depending on fish-
ing to direct their eycs lowards new
arcas. Continental Shelves and slopes of
remote places are suitable places for
fishing when adequate fishing flcets and
techniques are available. In that posi-
tion, the frecedom to fish in the most
profitable regions is a logical policy to
sustain. The less-developed countries,
which lack modern techniques, empha-
size the danger of overfishing and the
need for conservation of the natural
resources in front of their coasts. In
some countrics, for example, the
balance of fishing captures has implica-
tions for other industries such as the
guano industry in Peru.

The need for greater animal protein
would justify operations that are also
cconomically advantageous. Also, para-
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doxically, most of those starving nations
are in front of the sea with good
prospects of abundant fish, but they
lack the human and material resources
Lo make fishing operations economically
successful.

Looking at the subject from the
other side, is it illogical not to harvest
the seas where fishing is convenient?
That is a waste of resources offered by
nature. That harvest will fulfill its cycle
of life anyhow. The key is really lo
determine the correct level of the catch
and how to make sure that that level is
respected. For that, a good knowledge
of population dynamics is essential, and,
in most cases, for the probably new
fishing grounds those studies are
missing.

Solutions to these situations could be
sought through multilateral, bilateral, or
unilateral means. Multilateral efforts
have not always been successful. Uni-
lateral enforcement usually leads to
naval action as a means of enforcing the
regulations on intruders.® Previously it
was pointed out the probable difference
in power among prospective litigants
regarding sca exploitation conlflicts;
thercfore, enforcement of unilateral
declarations of exclusive rights very
frequently, if preceded by a naval
action, would be followed by political
action in onc of the several international
forums or in the United Nations. Con-
ciliation of opposing interests cannot be
easily seen at the present unless enforce-
ment is found through multilateral
agreement on the basis of mutual con-
veniences. Those agreements will not be
easily carried out. Therefore, Conti-
nental Shelf waters would be areas of
intense naval deployment and patrolling
by some countries.

Partial or large damage to a country’s
cconomy donc by overfishing in its
coastal walers depends upon the extent
those waters are used as fishing grounds
and to the importance of fishing to its
cconomy. The magnitude of the opera-
tions and the period for which they
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have to be sustained would depend on
specific situations. This cold war opcra-
tion is feasible in a tense world. To be
ignorant of what is happening and to
resort to political or military ways ol
counteraction for a relatively extended
period of time diminishes the expee-
lancy of this conflict. In any case,
knowledge of the resources and their
natural dynamics and reconnaissance
through naval or other paramilitary
units would be some of the means of
assuring some validity to claims towards
pretended “aggressors.”

In spite of the previously mentioned
con{licts involving the Continental Shell
areas, naval hostilities of a cold or hot
war will provide the broadest use of
them. The two major political and
military blocs of the world show a
different dependence on sea operations.
The free world counts on the unre-
stricted usc of the sca for transportation
of goods and men. The Communist
world, on the other hand, has a growing
interest in the sea as a means of de-
feating the enemy by annihilation of
those streams of trade and logistics vital
to the maritime nations. As a new trend
today, the Communist nations scem to
be aware of the economic benefits of
controlling the sca through shipping and
new courses of action which shape what
is difficult to define as merely an
cconomic strategy.”

Within that f[rame a considerable
deployment of military force at sca
provides offensive and defensive systems
by both blocs. Those forces keep an
almost equal value, either in conven-
tional or nuclear war, since they par-
tially participate at length in the latter.

The Continental Shelves, as we have
seen, provide alternately for aggression
and defense. However, to make their use
feasible requires high technology and a
good knowledge of the areas concerned.
For the [ree world, the United States,
the United Kingdom, Japan, and France
lead in marine technology, being the
first countries prominent in all ficlds of

that technology. On the other hand, the
Sovict Union has shown a tremendous
increase in her capabilitics and inlerest
in ocean sciences. ller buildup on an
important rescarch fleet and of a large
fishing [leet, which undoubtedly acls as
a simultancous collector of data intelli-
genee, has spread Communist marilim.:
operations worldwide. Some scientisls
speculate the Soviets are behind the
United States in marine science. Their
knowledge of some areas, however, such
as the Arctic, is better. There is evidence
that they apply great cffort to military
oceanographic research.

Information on Soviet underwater
experience is scarce. llowever, we can
presume a rising cffort, since in June
1968 an underwater laboratory, the
“Chernomov,” was being tested in the
Black Sea. The design of that laboratory
scems to be below the Sealab I level,
but it is known that new underwater
vehicles are being developed.”

Both major blocs have nuclear sub-
marines capable of delivering nuclear
weapons from ranges of about 2,500
nautical miles for the United States and
an assumed range of 400 nautical miles
for the Soviet Union. The lalter range
cstimate is an approximation. IL was
cstimated that the Soviets lag 10 years
behind the submersible capabilitics of
the United States. Let us assume [or
both about equal ranges as well as
comparable aptitude for underwater
launching.’® Even with their respective
differences, both weapons systems are
capable of inflicting tremendous damage
to industrial complexes as well as a
heavy number of casualties.

Usually a Fleet Ballistic Missile Sub-
marine (SSBN) will attack as far as
possible from the enemy shoreline and
the border of the Continental Shell.
However, the sclection of inland targels
or the particular needs of increasing
failures in the navigation systems could
oblige the attacking submarine to cross
the Continental Shelf. In both cases,
detection of the intruder as far as



possible is vital for his destruction be-
fore his weapons can be launched.

The surveillance system installed on
the Continental Shelf and comple-
mented by a deep ocean system, fixed
or mobile, would be invaluable. Such a
surveillance system combined with a
guided weapons system could provide
one apt response in the short amount of
reaction this sort of attack allows.
Probably it is within that frame that
projects Trident and Artemis merged**
and the Atlantic Underwater Tactical
Evaluation Center operations are
tested.!

Other strategic shelves where the
probable Fleet Ballistic Missile Laun-
chers exit may provide installations of
complementary detection systems, that
through convenient communications
allow better intelligence of the enemy’s
movements.!®> Those systems will re-
quire considerable expense, a good level
of secrecy for keeping the efficiency of
the system, and a good display of
technology.

The use of underwater mobile or
fixed platforms for offensive purposes
from the encmy’s Continental Shelf is
difficult to conccive as convenient. The
advantage of such a strategic deploy-
ment could be for launching missiles or
as a base for underwater operations. The
first use would be elaborate, expensive,
and conscquently aimed only towards
important objectives that cannot be
reached by other means and where
surprise is important. But there are
serious adverse factors; primary objec-
tives usually would be in areas of highly
sophisticated defense systems, opera-
tions for laying the necessary devices
will be seriously impaired at times or
impossible to execute. The use of the
Continental Shelf for putting up small
underwater bases, easy to construct and
with limited objectives, is a more
feasible method.

Underwater antiballistic missile sta-
tions on a shell could imply a con-
venient defensive deployment for
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destruction of multiple warhead missiles
before the separation point. Those sta-
tions would enjoy concealment within
the premises commented upon in the
previous chapter.

Continental Shelves are suitable
grounds for mine and countermine war-
fare operations. Mobile underwater sta-
tions could operate for both types of
actions within a reasonable radius, de-
pending on tasks, weapons, and levels of
risks admitted. The laying of special
weapons of large destructive force on
determined spots of the ocean boltom is
conceivable with current technology. If
those weapons can be rendered active at
will a long time after being laid, opera-
tions in strategic arcas of the world by
one of the major blocs in belligerence
could achieve a military advantage and
could be expected. Do those weapons
exist, and have some of them already
been deployed? Secrecy on modern
developments make that a difficult
question to answer with reasonable
accuracy.

The natural characteristic granted to
objects laid on the Continental Shelves,
conccalment, led us to one of the most
immediate uses of Continental Shelves,
in the case of needing secrecy for some
undectermined reasons. Those areas are
available for hiding weapons or devices,
provided surveillance of the zone is
possible or intruders are discarded.
Exploitation of this course of action is
varied and reaches different scales of
operations, covering from peacetime
operations to insurgency, espionage, or
conventional actions. Coastal or shelf
areas of underdeveloped countries could
be sanctuaries for these types of opera-
tions, since their surveillance is defi-
cient.

So far, our discussion has put us on
the verge of utopia, at least for some
skeptical people who have not witnessed
the current pace of underwaler opera-
tions. Unfortunately, when these mat-
ters arc discussed from a public informa-
tion viewpoint, the elements of proof
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are scarce. It is natural that high mili-
tary developments are subjected to a
level of secrecy directly proportional to
the amount of innovation that the
weapon or development implies. Any-
way, our review of underwater activities
can show us that progress made in this
area lets us be suspicious that new
possibilities in maritime warfare can
complicate severely the currently
known status.

How does all that affect different
countries? Evidently, for conflicts of a
small scale, the implications are not so
large; but for large-scale conilicts the
efforts will have to be redoubled since
the three dimensional frame achieved in
World Wars I and II has been enlarged
considerably through the action of more
capable submersible vehicles and a man
less restricted on water. The Continental
Shelves emergelwithin that scene as a
double source of effect and conflicts—
economic and military. Both are impor-
tant factors either in peace, cold war, or
hot war situations. Of course, the Con-
tinental Shelves of both superpowers
and immediate areas will be the most
vital areas. There, the systems of attack
and defense will compete heavily. The
surveillance of those areas appears criti-
cal, and that task will impose arduous
work.

The current technology and high
interest involved in worldwide strategies
lets us say that those uses analyzed, and
probably other uses of the Continental
Shelves, pose a real danger of a complex
escalation of a cold war game on the
continental margins.

Since the economic side should not
be neglected as a source of pressure and
friction, an early agreement on a juri-
dical and more complete status of the
bottom of the shelves, seabed, and the
waters superjacent should prevent fur-
ther complexities of the world’s politi-
cal-military situation.'*

To reach that reliable status will
involve tremendous difficulties due to
the differences in opinion because of

strong national interests. The un-
restricted principle of freedom of the
seas probably can no longer be held il
the balance of power is to be kept in its
current status. Even the principles of
freedom of navigation and unimpeded
scientific and economic research will
have to be revised.

In any case, the surveillance of Con-
tinental Shelves and assurance of fulfill-
ment of agreements will involve an
effort impossible!® or very difficult to
perform with current means. However,
those coastal nations which do not or
can not develop underwater technology
and operational capabilities to operate
at the levels of the Continental Shelves
will be economically and militarily in-
ferior in the face of future changes
affecting maritime areas.

VH-CONCLUSIONS

The Continental Shelves have con-
siderable natural wealth. They are im-
portant for fishing, petroleum exploita-
tion, and some mineral extraction. If
more emphasis were put on mining
certain materials, these resources of
wealth could play an even more signifi-
cant role.

The feasibility of operations on Con-
tinental Shelves is presently restricted to
small-scale operations, but, with cx-
perience, the field is expanding for some
of the most advanced countries. The
impact of those advancements is felt in
both economic and military fields.
Major progress is noted, not only in
diversity of operations, but also in the
accuracy and range of action of the
whole field. The ability of man to work
at increasingly greater depths has multi-
ple implications in that progress.

The increase of new capabilities com-
plicates remarkably any major war in
which the leading countries would be
involved, since the military use of the
Continental Shelves would be of great
advantage. In general, we can say that
new technologies are broadening the



arca of naval concern. Detection and
surveillance are cnlarged to a great
extent through the use of the Conti-
nental Shelves. General surveillance will
be necessary for each country’s security.
Offensive-defensive systems which can
be installed on the Continental Shelves
within the present state of the art orin
the near future enlarge the spectrum of
current strategies. Lither deterrence or
retaliation will have new systems enter-
ing the stage in the near future, unless
current trends are changed.

The possibilities mentioned indicate
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that early and worldwide agreement
about the use of Continental Shelves
and deep ocean soils would be wise. To
reach agrecements will be arduous, but
agreements may be one means of pre-
venting an escalation of underwater
warfare.

Whether that aim is reached or not,
the nations with better marine technolo-
gies, knowledge of the oceans, and
know-how will have a great advantage in
the strategic use of the Continental
Shelf in war as well as for immediate
cxploitation of natural resources.

FOOTNOTES
I-THE CONTINENTAL SHELVES: THEIR PHYSICAL CHARACTERISTICS

1. Otto Knimmel, quoted in Martinus W. Mouton, The Continental Shelf ('he Haguc:
Nijhoff, 1952), p. 6.

2. Barry B.L. Auguste, The Continental Shelf: the Practice and Policy of the Latin
American States with Special Reference to Chile, Ecuador and Peru (Paris: Minard, 1960), p. 30.

3. Johannes H.F. Umbgrove, quoted in Mouton, p. 7.

4. Sherman Naymark, “Power in the Sea,” United States Naval Institute Proceedings,
January 1968, p. 23.

5. Ibid,

6. Philip H. Kuenen, quoted in Mouton, p. 22.

7. Andre Guilcher, Coastal and Submarine Morphology (London: Methuen, 1958), p. 205.

8. Philip H. Kuenen, Marine Geology, 5th ed. (New York: Wiley, 1964), p. 154, 155.

9. Mouton, p. 13, 20, 21.

10. Ibid., p. 22.

11. Kuenen, p. 154, 155.

12. Maurice Ewing, quoted in Kuenen, p. 156.

13. L.R.A. Capurro, et al., “Relevamiento Economico de la Plataforma Continental
Argentina,” Eveluacion de los Recursos Naturales de la Argentina (Buenos Aires: Conscjo Federal
de Inversiones, 1965), v. I1, p. 269, 271.

14 Harold U. Sverdrup, ct al., The Oceans: Their Physics, Chemistry and General Biology
(New York: Prentice-Hall, 19.12), p. 24.

15. Guilcher, p. 218.

16. Sverdrup, et al., p. 25.

17. Guilcher, p. 222.

18. Sverdrup, et al., p. 275.

19. Ibid., p. 279.

20, Kuenen, p. 22.

21. Sverdrup, et al., p. 942,

II-CURRENT JURISPRUDENCE: LEGAL TRENDS
REGARDING CONTINENTAL SHELVES

1. Mouton, p. 1.

2. Ibid., p. 9.

3.Pan American Union, Dept. of Legal Affairs, Inter-American Treaty of Reciprocal
Assistance: Applications, 1948-1959 (Washington: 1964), v. I, p. 417-425.

4. Mouton, p. 9.

5. Auguste, p. 105, 106.

6. Mouton, p. 9, 10.



422

7. Auguste, p. 110-111.

8. Ibid., p. 112,133, 134.

9. Henry F. Holland, The Juridical Status of the Continental Shelf, Unpublished Paper,
Inter-American Bar Association, 10th Conference, Buenos Aires: 1957, p. 6-13.

10. Derek W. Bowett, The Law of the Sea (Manchester, Eng.: Manchester University, 1967),
p.4,5.

11. “Convention on the Continental Shelf,” The Department of State Bulletin, 30 June
1958, p. 1121-1123.

12. Bowett, p. 34, 38.

13. Ibid., p. 39, 40.

14. “Work of the Law Commission,” p. 97-119, quoted in Richard B. Davy, Control of Inner
Space: International Rules for the Ocean Depths (Maxwell Air Force Base, Ala.: U.S. Air
University War College, 1968), p. 8.

15. Pat Reilly, “The Politics of the Occan Bottom,” War/Peace Report, August/September
1968, p. 6-7.

16. A. Pardo and V. Gauci, “The Sea Bed: Common Heritage of Mankind,” War/Peace
Report, August/September 1968, p. 5, 6.

17. U.S. Dept. of State, Office of the Geographer, Sovereignty of the Sea (Washington: U.S.
Govt. Print. Off., April 1965), p. 6.

18. Pardo and Gauci, p. 5.

19. Auguste, p. 350-351.

20. “Undersea Sovereignty: U.N. Talk of Peace on Ocean Floors,” The Christian Science
Monitor, 1 November 1968, p. 4:4.

21. Pardo and Gauci, p. 5, 6.

III-ECONOMIC IMPORTANCE OF CONTINENTAL SHELVES:
CURRENT POSSIBILITIES AND IMPLICATIONS ON
NATIONAL OR WORLDWIDE ECONOMY

1. Norman H. Gaber and Dana F. Reynolds, Jr., “Ocean Engincering and Oceanog-
raphy ... from the Businessman’s Viewpoint,” Ocean Science and Ocean Engincering Confer-
ence, 1965, Ocean Science and Ocean Engineering, (Washington: Marine Technology Society,
1965), v.1, p. 128, 147, 148.

2. Donald L. McKernan, “Fisheries and Oceanography,” E. John Long, ed., Ocean Sciences
(Annapolis: U.S. Naval Institute, 1964), p. 206.

3. Wilbert McL. Chapman, “Industry and the Economy of the Sea,” Governor’s Conference
on California and the World Ocean, California and the World Ocean, Conference Proceedings,
1964 (Los Angeles: California Museum of Science and Industry, 1964), p. 65.

4. Kenneth O. Emery, quoted in Cuchlaine A.M. King, An Introduction to Oceanography
(New York: McGraw-1lill, 1962), p. 301.

5. Charles Nightingale, Exploiting the Oceans (L.ondon: Methuen, 1968), p. 43.

6. Ibid., p. 40.

7. Dayton L. Averson and Edward A. Schaefers, *“Ocean Engincering and Its Application to
théc6 Harvest of Living Resources,” Ocean Science and Occan Engincering Conference, 1965, p.
166.

8. Ibid.
9. King, p. 298.
10. Larry L. Booda, “Finis: Rape of the Oceans” Under Sea Technology, December 1967, p.
9.; McKernan, p. 215.
11. “Mincral Potential of the Ocean,” The Encyclopedia of Oceanography (New York:
Reinhold, 1966), p. 517.
12. Pardo and Gauci, p. 4.
13. Ibid.
14. Encyclopedia of Oceanography, p. 521, 522,
15. Nightingale, p. 80.
16. Pardo and Gauci, p. 4.
17. Wallace E. Pratt and Dorothy Good, quoted in Auguste, p. 293.
18. John L. Mero, quoted in Encyclopedia of Oceanography, p. 522.
19. Ibid., p. 520.
20. Ibid., p. 521.
21. John L. Mero, The Mineral Resources of the Sea (Amsterdam: Elsevier, 1964), p. 96-98.



423

22. Encyclopedia of Oceanography, p. 520.

23. Mero, p. 8,9,12,18,19.

24. Encyclopedia of Oceanography, p. 517-519; Milner B. Schaefer, “The Resources of the
Sca: What Does the Ocean Offer?” Governor’s Conference on California and the World Occans, p.
39,

25. George E.R. Deacon, cd., Seas, Maps, and Men (Garden City, N.Y.: Doubleday, 1962}, p.
223: Claiborne deB3. Pell and Harold L. Goodwin, Challenge of the Seven Seas (New York:
Morrow, 1966), p. 114-116.

26. Nightingale, p. 48-52.

27. David R Jones, “U.S. Urged to Delay Offshore Investing Now as Profitless,” The New
York Times, 16 December 1968, p. 1:7, 21:1-3.

1IV—-MARINE TECHNOLOGY: ITS CURRENT
POSSIBILITIES ON CONTINENTAL SHELVES

1.John W. Clark, “Methods and Techniques for Sea Floor Tasks,” Ocean Science and
Ocean Engincering Conference, 1965, p. 267; U.S. Naval Oceanographic Office, Science and the
Sea (Washington: U.S. Govt. Print. Off., 1967), p. 7.
2. James Dugan, Man under the Sea (New York: Collicr, 1965), p. 407, 418, 421, 422.
3. Clark, p. 267.
4. U.S. Interagency Committee on Oceanography, Oceanography, the Ten Years Ahead
(Washington: 1963), p. 17.
5. Norman V. Carlisle, Riches of the Sea (New York: Sterling, 1967), p. 29-30.
6. Ibid., p. 32, 33.
7.8eymour M. llersh, “An Arms Race on the Sca Bed?” War/Peace Report, August/
Scptember 1968, p. 8,9, 21, 22,
8.Denzil C. Pauli and M. Scott Carpenter, “Ocean Floor Experiments,” Under Sea
Technology, August 1968, p. 34, 35, 52.
9.“SeaLab Test Halted after Diver Dies,”” The Washington Post, 18 February 1969, p.
Al:7-8; A8:3-5.
10. Carlisle, p. 34.
11. Ibid., p. 27, 28.
12. Ibid., p. 38.
13. Ibid., p. 45.
14. Ibid., p. 75; 1L.S. Naval Oceanographic Office, p. 11-12.
15. Carlisle, p. 70.
16. U.S. Interagency Committee on Oceanography, p. 21.
17. Naymark, p. 25, 20.
18. Odale 1. Waters, quoted in Hersh, p. 9.
19, William F. Burkart, “Decp Ocean Engineering at BUDOCKS,” Ocean Science and Ocean
Engincering Conference, 1905, p. 172.
20. “Reaching a Long Arm to the Continental Shelf,” Business Week, 31 August 1968, p. 48.

V—NAVAL APPLICATIONS: POSSIBLE MILITARY
EXPLOITATION OF CONTINENTAL SHELVES

1: “Second Sturgeon Enters Service,” Business Week, 6 May 1967, p. 74.

2. C.W. Woodward, “Navy’s New Research Sub Undergoes Evaluation Here,” Newport
Navalog, 7 February 1969, p. 1:1-2, 4:4.

3. Carlisle, p. 121, 122.

4. Ronald E. Jones, “Deep Ocean Installations,” Ocean Science and Engineering Confer-
ence, 1965, p. 241.

5. Burkart, p. 172.

6. E. John Long, New Worlds of Oceanography (New York: Pyramid, 1965), p. 189, 190.

7. “Reaching a Long Arm to the Continental Shelf,” p. 50.

8. H.D. Palmer, “Seamounts Will Act as Platforms,” Under Sea Technology, August 1965,
p. 22, 23,

9. Ocean Science News, January 1968, quoted in Hersh, p. 21.

10. William H. Groverman, “Military Occanography,” Long, ed., Ocean Sciences, p. 50-51.



424

11. Laurence L. Jackson,Jr., “Autec and Inner Space,” United States Naval Institute
Proceedings, September 1968, p. 138-140; Thomas D. McGrath, New Perspectives on
Anti-Submarine Warfare and Oceanology, 1967, (Washington: Data, 1967), p. 43.

12. Paul M. Wolff, “Oceanographic Data Collection,” Bulletin of the American Meteorologi-
cal Society, February 1968, p. 102-104.,

VI-STRATEGIC IMPLICATIONS: FORMER FACTORS IN THEIR GLOBAL
INTERACTION AND THE PROJECTION OF FORCE FROM THE SEA

1. “Convention on the Continental Shelf,” p. 1122,

2. Bowett, p. 10-12.

3. Ibid., p. 10, 11; Pell and Goodwin, p. 224, 225.

4. “Convention on the Contincental Shelf,” p. 1121.1122,

5. Bowett, p. 36.

6.Ibid., p. 26-32; William 7T. Burke, Ocean Sciences, Technology, and the Future
International Law of the Sea (Columbus: Ohio State University Press, 1966), p. 77-79.

7. Richard G. Colbert, “Challenge!” Naval War College Review, November 1968, p. 1-3;
December 1968, p. 1-3.

8. Long, p. 198-199.

9: “Reaching a Long Arm to the Continental Shelf,” p. 50.

10. McGrath, p. 150; “Soviet Shows New Missile Said to Be Capable of Undersea Firing,”
The New York Times, 8 November 1902, p. 1:2-5, 4:3; Jane’s Fighting Ships, 1968-1969
(London: Low, Marston, 1968), p. 547, 548.

11. McGrath, p. 58.

12. Jackson, p. 138-140: “AUTEC: Qur Secret Undersea Test Range for Anti-Sub Weapons,”
Popular Science, November 1968, p. 94-97, 210.

13.“. .. these sources say they would not be surprised if Soviet hydrographic vessels attempt
soon to lay detection devices on the floor of the narrow Straits of Gibraltar, through which
American submarines must pass to enter or exit the Mediterranean!” William Beecher, “U.S.
Fears Threat to Polaris Craft,” The New York Times, 20 November 1968, p. 1:4.

14. Burke, p. 90, 91; Pardo and Gauci, p. 5-6; Reilly, p. 7.

15. Odale D. Waters, quoted in Oceanology, 21 September 1967, p. 83.

W






