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270,000,000,000 tons of heavy water

national jurisdiction, and the use of
their resources in the interests of
mankind.”

in an accompanying memorandum,
Malta suggested that the “net financial
benefits” that would come from use of
the sea floor should be used “primari-
ly to promote the development of poor
countries.” An international agency
could be created to assume jurisdic-
tion over the ocean floor as a trustee
for all countries.

One of the main proponents of
such a solution has been Dr. Francis
T. Christy, Jr., of Reseach for the
Future, Inc. in Washington, a non-
profit corporation financed by the Ford
Foundation. Christy discounts the
feasibility of simply extending each
country’s continental shelf as it is
exploited.

Under such a “national lake” ap-
proach, the French and the British
could lay claim to vast areas of the
Pacific, Atlantic and Indian Oceans
because of "their island holdings (the
Geneva Convention gives islands the
same rights as the mainland). The
Soviet Union, with its comparatively
small coastline, would be short-chang-
ed and, Christy remarks, no ocean
regime can be set up without its
agreement. .

The second possibility he mentions
is that of the “flag nation". Any-
one could operate on the ocean floor
under the protection of his own country
but competition and conflict would in-
evitably call for supra-national rules
anyway. Christy concludes that the
answer is an international authority
that could collect royalties from the
the seabed miners in the deep ocean,
and in return guarantee their exclu-
sive rights to a deposit.

THE U.N. General Assem-
bly started to discuss Malta’'s idea in
November 1967. Dr. Arvid Pardo, the
Maltese delegate, provided more
details about the international agency
that his government had in mind. The
ocean floor, he believed, could not
very well become the responsibility of
the UN. in its present form: "It is
hardly likely that those countries that
have already developed a technical
capability to exploit the ocean floor
would agree to an international regime
if it were administered by a body
where small countries, such as mine,
had the same voting power as the
United States or the Soviet Union.”

Pardo suggested a new agency that
could finance itself by income from
rental of the ocean floor. If the agency
were created in 1970, its gross income
could reach $6,000 million a year by
1975, a sum that could be transfused
into the underdeveloped world. Two
months later, the General Assembly

adopted its resolution setting up a
committee of thirty-five countries to
study the item in view of future action.

Malta's suggestion kicked up a cur-
ious storm in the United States.
Strong reactions were heard in the
halls of Congress against the idea of
turning the sea floor over to the
United Nations (which Pardo specifi-
cally said he did not have in mind).
Florida seems to have led the attack.

One of the state's congressmen,
Representative Paul G. Rogers, propos-
ed an eastward ho! alternative. He
urged that the United States should
occupy the sea floor out to the Mid-
Atlantic Ridge by 1980. “The sea bot-
toms off the United States present an
opportunity to expand our national
borders in the same manner we did
as we crossed the West in the early
days.”

In October 1967, Florida's governor,
Claude Kirk, went down in the under-
water research vessel Aluminaut and
planted the flags of his state and
the United States on the bottom, eight
miles off Miami, at a depth of 1,000
feet. When he came up, he explain-
ed to the press: “| didn't make a fan-
fare about this thing because we would
have had eighteen senators and the
federal government protesting. Well,
it's too late now. You should dismiss
the question of boundaries when talk-

ing about the ocean bottom. lt is only
a question of possession. That's the
way the Spaniards did it. They just

said ‘it's mine’ and took it. The United
States should do the same.”

Eighty-six members of Parliament for

all British parties do not see things-

his way. In May 1968, they tabled a
motion in the House of Commons that
asked, as Pell had done in the U.S.
Senate and Malta in the U.N. General
Assembly, for a treaty to conserve the
sea floor as “the common heritage
of mankind.”

Elsewhere, it has been hinted that
the strongest backers of the Malta
plan were large companies with a
stake in the sea. Their support was
attributed to their business sense, not
to a sudden infatuation with the U.N.

Yvonne Rebeyrol, who covers ocean-
ography for Le Monde in Paris, wrote:
“They [industrial firms] are the most
eager of all to see a settlement of the
legal problems raised by the exploit-
ation of the resources of the ocean
bottom. In fact, they cannot start
to invest heavily on the bottom until
they are certain they will not be evict-
ed by someone else who, for example,
could claim prior discovery or rights
under a national law.”

The debate among parliamentarians,
economists, jurists and diplomats
shows that the land world is becoming
aware of the built-in internationality of
the ocean. The oceanographers are

involved in dozens of international
organizations, the oldest being the
International Council for the Explora-
tion of the Sea that dates back to
1901, when it was founded in Copen-
hagen by countries of north-western
Europe.

Dr. Arthur Maxwell, associate direc-
tor of Woods Hole, has gone so far
as to say that “the oceanographers
have arrived at a position where they
are actively considering a public order
of the sea quite independently from
the efforts taking place in internation-
al law circles.”

Maxwell, who is equally at ease at
sea or in a U.N. working group, traces
the first major co-operative effort in
oceanography back to the International
Geophysical Year, which ran through
1957 and 1958. It was based on en-
lightened self-interest: “While the mo-
tivation of the organizers of this effort
was co-operation on a world-wide
basis, its acceptance among the ocean-
ographic community was at least in
part an economic necessity. Support
for oceanography had been fluctuating
widely and this international pro-
gramme provided a salvation.”

The scientists then convinced their
foreign ministries to support an Inter-
governmental Oceanographic Commis-
sion, which came into being under
Unesco's wing in 1960, with the late
Anton Bruun, a Danish deep-sea bio-
logist, as its first chairman.

UNE of the Commission’s
earliest moves was to turn all its
members’ guns against a propos-
ed international research vessel. The
oceanographers knew what they were
doing. Instead of one ship performing
international research, they have since
had dozens—their own. The Com-
mission offers them a way to combine
their resources, represented by land
laboratories as well as by ships.

Such resources are not the mono-
poly of a single country. The United
States, it is generally agreed, spends
more than anyone else on the ocean.
Its federal marine science and techno-
logy budget has been growing lust-
ily: $333 million in the 1966 fiscal
year; $409 million in 1967; $447 mil-
lion in 1968.

The proposal for fiscal year 1969
was $516 million, an increase cf 15 per
cent, but still only 3 per cent of the
$17,000 million that the federal govern-
ment devotes to research and develop-
ment. In 1967, the United States had
125 oceanographic ships.

In a report to the UN,, the U.S.S.R.
has stated that its annual expenditures
on oceanography run to $20 million
and that it operates 110 vessels. Com-
parisons are difficult to establish and
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The Mediterranean — ideal site for polar studies

down to 10,000 feet. Also under
construction in co-operation with the
French Petroleum Institute is a 230-ton
submarine that is really a mobile
houseboat for divers, rendering them
independent of a surface ship and
attendant risks of bad weather.

A new floating island will replace
the first version that has been in the
water since 1963 as a house sitting
on top of 210 feet of pipe, with 160
feet below the waterline (it cannot be
flipped; once it is down, it stays
vertical even when it is towed). It
has spent most of its working life
anchored between Nice and Corsica,
staying for as long as two years at a
stretch.

Its main user has been the labora-
tory of Professor Henri Lacombe, who
started the first modern course in
physical oceanography in France in
1948. Members of Lacombe’s staff,
based at the Paris Museum of Natural
History, take turns living on the buoy
to. run an ocean data station. They
try to correlate what happens in the
sea with the atmospheric records kept
by meteorologists less than a hundred
miles away.

“That is the advantage of working
on air-sea interaction in the Mediter-
ranean,” Lacombe said. “It is caged
by a network of land stations.” To
study these processes on a smaller
scale, he is also creating a sample
ocean 130 feet long, 10 feet wide and
3 feet deep, to be used with a wind
tunnel. Professor Alexandre Favre,
director of the Institut de Mécanique
Statistique de la Turbulence at Mar-
seilles, is in charge of this work.

Lacombe considers the whole Medi-
terranean as a miniature ocean where
processes can be studied with greater
ease and accessibilty. He and
Dr. Paul Tchernia, his assistant
director, put the finishing touches to
the solution of the ancient riddle of
why the Mediterranean doesn’t over-
flow despite the current that rushes
into the Straits of Gibraltar from the
Atlantic.

The presence of an opposing under-
current in the straits had long been
known (and put to use during World
War |l by ltalian submarines that rode
it silently out into the Atlantic past
British listening posts), but the
Mediterranean’s water budget was
still uncertain. Using measurements
obtained by ships of five nationalities,
in a one-month survey of the straits,
Lacombe and Tchernia concluded that
about 31,600 cubic kilometres of
water enter the Mediterranean from
the Atlantic every year and only
30,000 slip out below. The missing
five per cent represents evaporation
by Mediterranean sunshine.

Despite the sun, Lacombe also finds
the Mediterranean an ideal place to
study the formation of deep water

under “polar” conditions normally
found only off the Greenland ice cap
and Antarctica. During a cold Euro-
pean winter, the Mediterranean off the
Riviera behaves - almost like the
Labrador Sea: surface water chilled
by cold winds grows denser as it
cools, then sinks to mix with under-
lying water and thus contributes to
the formation of bottom water. What
happens to it after that is of impor-
tance not only to physical oceano-
graphers but to researchers in marine
pollution who wish to know the fate
of dangerous wastes buried in the
deep.

Movements of bottom water are
influenced by “sills" in the seabed,
another feature that the Mediterranean
offers in abundance for convenient
examination. Lacombe told me of a
study of the process of deep water
formation in the north-west Mediter-
ranean that he hopes to carry out
with the participation of American,
British and French vessels. Very
detailed observations are to be made
with new techniques to follow “mini-
features” of temperature or salinity
characteristics and to try to get at
the underlying processes.

Lacombe served as chairman of
the {ntergovernmental Oceanographic
Commission from 1965 to 1967. He
manages to remain active in teaching
and research, yet finds time for inter-
national affairs. It is something of an
act of faith. He once wrote: “Will
man be able to see the ocean’s unity
as an image of the need for a unity
of efforts, a sharing by nations of
their capacity for discovery so they
can first explore and then exploit an
area that is intrinsically almost entirely
international and open to all—open
to hopes but also to ambitions?”

AS chairman of the Com-
mission, Lacombe was busy with
legal matters. The status of buoys
drifting or anchored in mid-ocean
is a subject for discussion; so
is freedom of research itself, which
was set back, many feel, by the
convention on the continental shelf.
Under the convention, the country
owning the shelf must give permission
for research there, and scientists are
complaining that it can take longer to
get a permit than to do the work.

Lacombe sees two distinct view-
points here: “The Americans and the
British prefer to look at an issue case
by case before trying to frame rules;
the Soviets, and to some extent, the
French and the Latin countries, want
to study all aspects at once and move
immediately to a convention.”

The Commission has sixty member
countries, but no budget of its own,
no building and no bureaucracy.

Administrative housekeeping arrange-
ments are provided by Unesco at a
cost of $50,000 to $80,000 a year, as
compared to the $10 million to $20 mil-
lion a year that the Commission's
members have devoted to international
co-operative expeditions.

The most recent.of these expedi-
tions is a study of the Kuroshio (its
name means “black water" in
Japanese), the western Pacific's equi-
valent of the Gulf Stream. It has
been carried out by eight countries
and thirty-six vessels, with Japan
making the greatest contribution. In
1963 and 1964, an international co-
operative investigation of the tropical
Atlantic was conducted by the same
number of nations using thirteen ships.

The Commission’s largest single
effort has been the International Indian
Ocean Expedition from 1959 to 1965
that launched an armada of forty
research vessels under fourteen flags,
with nine more countries participating
in shore operations.

On the oceanographers’ charts, the
Indian QOcean was one of the last
great blanks; even data from commerc-
ial shipping had dwindled since the
opening of the Suez Canal.

It was also the site of the kind of
natural experiment that every physical
oceanographer dreams of performing.
To see the effect of the wind on the
circulation of the sea, he would dearly
love to switch it on and off. In the
Indian Ocean, he has the seasonal
reversal of the winds with the
monsoons.  Geologists wanted to
learn if their ridge system continued
into the Indian Ocean; biologists were
interested in the actual productivity of
an ocean that accounts for 25 per cent
of the area of the sea but only 5 per
cent of its fish catch.

No single nation could mount such
an undertaking. The major oceano-
graphic powers sent ships, but so did
Australia, India, Indonesia, Pakistan,
Portugal, South Africa and Thailand.
The expedition was started” by the
Scientific Committee on Oceanic
Research (SCOR) of the International
Council of Scientific Unions, an organ-
ization that groups scientists in their
professional capacities, not as dele-
gates of governments,

Later on, the expedition was co-
sponsored by SCOR and Unesco, while
the Intergovernmental Oceanographic
Commission, took over its co-ordina-
tion. Its implications for weather and
fisheries became the respective con-
cerns of two U.N. agencies: the World
Meteorological Organization, and the
Food and Agriculture Organization.

Tangible results were produced by
the free-roaming ships. The great
wind experiment was a success. Dur-
ing the south-west summer monsoon,
Soviet, British and American ships
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