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Freedom versus the Common Heritage 

Freedom for Science in the Oceans 

George Cadwalader 

"Americans," wrote de Tocqueville 
in 1835, "judge that the diffusion of 
knowledge must necessarily be advan- 
tageous and the consequences of igno- 
rance fatal" (1). No less true today, 
this characterization perhaps helps ex- 
plain the astonishment with which 
most American oceanographers have 
reacted to the efforts of developing 
countries to curtail their freedom to 
conduct scientific research in the 
oceans. The response of our marine 
scientists has been to base their defense 
of this freedom largely on the intangi- 
ble but deeply felt conviction that "the 
quest for knowledge about the oceans 
is a universal right not to be abridged 
by national restrictions" (2, p. 1). The 
comparatively few efforts that have 
been made to reply to the often well- 
articulated contrary views of the de- 
veloping countries tend to stress the 
economic and social benefits that ac- 
crue from unrestricted basic research. 
This argument has proved less than 
convincing to countries whose mistrust 
of science is based on the belief that 
its benefits (which they do not ques- 
tion) are limited to the wealthy few 
possessing the technology to exploit its 
findings. For, not surprisingly, the 
growing tension that exists between the 
developed and developing countries has 
become a factor in the debate within 
the United Nations over freedom for 
science (3). 

Since 1945, the area of the ocean 
known as the "high seas" has been 
steadily eroded by coastal states' ex- 
panding their claims of jurisdiction. 
More recently, the legal doctrine of 
freedom of the seas, which historically 
has applied beyond the limits of na- 
tional jurisdiction, has come under in- 
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creasing attack by states calling for the 
establishment of some form of inter- 
national authority to regulate on behalf 
of the international community activi- 
ties under and on the high seas. These 
pressures for change, exerted primarily 
by the developing countries, have led 
the U.N. General Assembly to call for 
a new Law of the Sea Conference to 
begin in 1973. A 90-nation "Commit- 
tee on the Peaceful Uses of the Seabed 
and Ocean Floor Beyond the Limits of 
National Jurisdiction" (known simply 
as the Seabed Committee) is currently 
engaged in negotiations preparatory to 
the conference. 

Almost inevitably, the result of the 
1973 conference will be that substan- 
tially more, if not all, of the ocean 
space will fall under some form of na- 
tional or international jurisdiction. The 
extent of the jurisdiction exercised in 
the various areas of control that de- 
velop will be a matter for negotiation, 
and freedom for science will certainly 
be one of the more controversial bar- 
gaining points. If science is to continue 
with a minimum of regulation, the op- 
ponents of controls will have to ap- 
proach these negotiations with more 
than impassioned pleas for total free- 
dom. Their case will have to be built 
on a realistic assessment of what can 
be achieved in view of the prevailing 
political climate, and they will have to 
bring something to bargain with in 
terms of specific proposals aimed at 
meeting the objections of those who 
seek to restrict or prevent science in 
their areas of jurisdiction. Above all, 
they must be flexible enough to adapt 
their position to changes in the legal 
doctrines that justify actions within the 
ocean. 

The 17th-century doctrine of free- 
dom of the seas provided the basis for 
all law of the sea for nearly 300 years. 
The preeminence of this doctrine was 
challenged in 1970, when the U.N. 
General Assembly declared the seabed 
and its resources beyond the limits of 
national jurisdiction, to be the "com- 
mon heritage of all mankind" (4). To 
implement the concept of common 
heritage will require different legal ar- 
rangements than would prevail if the 
seabeds remained under traditional 
law. The comparisons in the box on 
page 17 illustrate these differences. 

The Attack on Freedom 

The dissatisfaction of developing 
countries with traditional law of the 
sea was evident at the 1958 Law of the 
Sea Conference (5). The acceptance 
of the common heritage concept 12 
years later provided a basis for a legal 
system more compatible with their in- 
terests and has led to attacks of in- 
creasing frequency on the doctrine of 
freedom of the seas. 

Freedom of the seas evolved into 
accepted law during a period when the 
major European nations were begin- 
ning to develop sizable merchant fleets. 
The origin of this concept in 1609, as 
a counterclaim to the Pope's division of 
the ocean between Spain and Portugal, 
has not been lost on the developing 
countries, who correctly contend that 
international law is only valid as long 
as it reflects the interests of the major- 
ity of the international community. 
Freedom of the seas, they argue, met 
this test as long as the oceans were 
regarded primarily as avenues for 
commerce. The principle has become 
increasingly obsolete as traditional uses 
of the sea have been expanded and 
other uses have emerged. Moreover, 
some have contended that no principle 
can be held as binding on states that 
did not even exist during the period in 
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which it became accepted international 
law. 

The developing countries thus main- 
tain that there exists today a need for 
new legal arrangements governing the 
uses of the sea-arrangements guaran- 
teeing them access to the ocean re- 
sources, which are the common heri- 
tage, but which de facto are denied to 
all but the developed countries under 
the existing concept of freedom of the 
seas. This point was effectively pre- 
sented to the U.N. International Law 
Commission by the Ecuadorian dele- 
gate, who argued that "the alleged 
equality of all states with respect to 
their rate of access to the high seas and 
their right to exploit its resources is 
somewhat illusory, because only the 
great maritime and shipping powers 
exercise this right on a really large 
scale. Thus, the exercise of this right 
depends on economic power, and 
equality before the law loses all reality 
in the face of the economic inequality 
of states" (6, p. 21). 

The doctrine of common heritage 
meets this objection by providing that 
a state's right to share in seabed re- 
sources is not dependent on its eco- 
nomic power. The Seabed Committee 
has accordingly been charged with de- 
signing an International Seabed Au- 
thority (ISA) for the purpose of 
ensuring the equitable distribution of 
profits from seabed resources among 
the international community. A major 
problem in this effort has been the in- 
ability to agree on the limits of the 
geographical area in which the com- 
mon heritage concept is to apply. 

Developing countries have, by and 
large, argued with equal fervor for 
both the common heritage and the 
right to wide areas of national jurisdic- 
tion over ocean space. Their critics 
have been quick to point out that such 
national claims remove from the area 
of the common heritage most of the 
known seabed resources. This criticism 
has not yet moved the developing 
countries to reconsider their position, 
nor is it likely to, since it has yet to 
be shown that in the short term a 
coastal state will profit more from the 
international management of seabed 
resources than it would from outright 
ownership of its adjacent continental 
shelf. Thus, from the perspective of 
most poor countries, the most advan- 
tageous bargaining position is to claim 
ownership of their shelves and use the 
vehicle of common heritage to secure 
a share in whatever resources lie be- 
yond. 
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This position portends ill for science. 
If it prevails, it promises: (i) the crea- 
tion of a strong ISA with broad powers 
to regulate activities on and under the 
high seas and (ii) expanded national 
jurisdiction over ocean space now con- 
sidered high seas. 

The Functions of the ISA 

In general, the developing countries 
have maintained that the ISA should 
have broad powers to regulate activities 
(including scientific research) within 
the area of its jurisdiction (7). The 
developed countries argue that the 
ISA's functions should be limited to 
granting leases to mining rights on the 
sea floor and levying taxes on any re- 
sources recovered, with the proceeds 
being used to support projects of bene- 
fit to the international community. The 
traditional concept of freedom of the 
seas would remain applicable to all ac- 
tivities not specifically conceded to the 
ISA. 

This apparently procedural dispute 
reflects the more fundamental disagree- 
ment over the legal basis for activities 
within the ocean. Underlying the posi- 
tion of the developing countries is the 
assumption that common heritage has 
replaced freedom as the basis for all 
law of the sea. The ISA, by virtue of 
its common heritage mandate, thus 
acquires at least potential jurisdiction 
over all activities formerly considered 
free. 

The preference of developed coun- 
tries for an ISA of strictly limited juris- 
diction assumes that the two legal doc- 
trines can coexist. The United States 
in particular reflects this attitude. The 
United States was among the first 
countries to endorse the concept of 
seabed resources as the common heri- 
tage of mankind and to call for the 
establishment of an international au- 
thority to oversee exploitation (8). At 
the same time, the United States has 
continued in its support of the princi- 
ple of freedom of the seas, particularly 
as this freedom relates to navigation, 
overflight, and (with a much lower 
priority) science. By so doing, it per- 
petuates an ambiguity introduced origi- 
nally in 1945, when President Truman 
claimed for the United States owner- 
ship of all seabed resources on its 
adjacent continental shelf out to a 
water depth of 200 meters. Then, as 
now, the United States held to a terri- 
torial sea of 3 (nautical) miles in the 
interest of maximum freedom for navi- 

gation. Thus the effect of the Truman 
Froclamation was to claim jurisdiction 
only out to 3 miles on the ocean sur- 
face, while at the same time claiming 
far more extensive jurisdiction on the 
ocean floor. How to exercise jurisdic- 
tion on the ocean floor without exerting 
some control over the water column 
above has never been made entirely 
clear. 

This question ceases to be theoretical 
in the case of the proposed ISA. Any 
lease the ISA grants on the sea floor 
will inevitably result in some form of 
mining activities on the sea surface. 
Large-scale seabed mining, legal by vir- 
tue of the common heritage principle, 
may impede or prevent other, more 
traditional uses of the ocean still justi- 
fied on the basis of freedom. When this 
does occur, no clear way exists to eval- 
uate the relative merits of the two 
competing activities, since each claims 
rights arising from a different legal 
concept. 

Priorities among mutually exclusive 
uses can only be established if some 
common standard for comparison ap- 
plies. When, as is the case with tradi- 
tional law of the sea, all peaceful uses 
are presumed free, no such standard is 
provided. The rather crude criterion of 
4"unreasonable interference" developed 
because conflicts have occasionally oc- 
curred. But the concept of freedom, as 
its name implies, remains predicated 
on the assumption that such conflicts 
will be the exception and that they can 
be easily resolved in view of the vast- 
ness of the ocean and the limited num- 
ber of activities it supports. However, 
as activities increase and the apparent 
size of the ocean decreases, there arises 
a need for more precise standards than 
those provided by "unreasonable inter- 
ference" to establish the optimum bal- 
ance among activities. The common 
heritage concept permits uses to be 
ranked by the degree to which they 
serve the common heritage, or, alter- 
natively, by the degree to which they 
do not impede it. The latter is perhaps 
the better test, since there are many 
uses which benefit the user and neither 
help nor harm anyone else. 

There obviously can be no univer- 
sally applicable ranking of activities. 
Priorities will vary with circumstances, 
but priorities can always be established 
if there is a clear objective. Maximiz- 
ing the common heritage is a vague 
objective in the abstract, but for any 
given situation it translates into the 
realistic and practical goal of balancing 
activities for the maximum benefit of 
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the greatest number. This balance is 
not apt to occur naturally in a "free" 
environment, since often activities that 
compete for the same ocean space are 
not in direct economic competition 
with one another. 

However, even if one agrees to the 
theoretical advantages of regulating ac- 
tivities for the maximum benefit, it is 
questionable whether, in practice, the 
ISA can effectively exercise this func- 
tion. The difficulty here is not only 
organizational, it also involves achieving 
agreement on the limits of the ISA's 
authority. Even acceptance of the com- 
mon heritage concept as the legal basis 
for all activities in the ocean should 
not empower the ISA with blanket 
jurisdiction. Its function is properly 
limited to regulating only those activi- 
ties that are mutually exclusive, eco- 
logically damaging, or economically 
and biologically wasteful. All other 
activities not included in these cate- 
gories must, by definition, either serve 
the common heritage or not impede it, 
and thus the ISA has no legal claim to 
jurisdiction over them. 

Be this as it may, positions at the 
forthcoming conference will be based 
on considerations of national and 
group interest rather than sound law. 
The developed countries have ignored 
the logical inconsistencies in their posi- 
tion simply because they cannot go on 
record as opposing common heritage 
in principle; at the same time, how- 
ever, they are not willing to accept the 
possible curtailment of existing free- 
doms that its support implies. Their 
fears in this regard are not groundless, 
since the developing countries quite 
obviously support this concept largely 
as a means of exerting their collective 
influence in an area from which they 
are currently excluded by a combina- 
tion of existing law and lack of tech- 
nology. In view of the current interna- 
tional climate, it is unlikely that a 
strong ISA dominated by the develop- 
ing countries would prove a particu- 
larly impartial judge of what activities 
constituted the common interest. 

Regardless of how narrowly the role 
of the ISA is initially defined, the fu- 
ture will see continuing pressure ex- 
erted by the developing countries to 
broaden the ISA's functions within the 
area of its jurisdiction. Since science is 
one of the issues on which positions 
are divided most clearly along devel- 
oped-developing lines, efforts to em- 
power the ISA with control over re- 
search will continue, even if the attempt 
fails in 1973. 
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Limits of National Jurisdiction 

The seaward extension of national 
jurisdiction in the form of a territorial 
sea was an early exception to freedom 
of the seas. The right of a state to 
exercise sovereignty over the strip of 
ocean adjacent to its coast arose from 
the need to provide a measure of secu- 
rity against seaborne attack, and the 
initial seaward limit of jurisdiction of 
3 miles was established for the very 
pragmatic reason that, in the 17th cen- 
tury, this was the maximum conceiv- 
able range of shore-based cannon. The 
original limit thus established a prece- 
dent for future adjustments as better 
cannon were invented or other new 
conditions arose. However, few states 
chose to avail themselves of this prece- 
dent until after the Truman Proclama- 
tion in 1945. 

Although the proclamation was in- 
tended to claim jurisdiction only over 
the continental shelf beyond the terri- 
torial sea, the U.S. action has been 
invoked by other states to justify claims 
for more comprehensive jurisdiction. 
Iceland recently established an exclu- 
sive fisheries zone out to 50 miles from 
its coast. Chile claims a similar zone 
200 miles wide, and Canada maintains 

Freedom 

The seabed belongs to everyone 
(or to no one) and all have 
equal right of access to it. 

Everyone has an equal right to 
exploit the seabed for his per- 
sonal gain and no one may 
deny this right to another. 

Any usage of the seabed is per. 
missible (unless specifically 
prohibited by treaty), provid- 
ing only that it does not in. 
terfere "unreasonably" with 
other uses. 

If two users compete for the same 
part of the seabed or otherwise 
propose uses that are mutually 
exclusive, priority is established 
by who gets there first. 

Existing law of the sea requires 
no specific administering or 
enforcing agency. Claims of 
"unreasonable interference" are 
settled by persuasion or co- 
ercion. 

the right to prosecute polluters in its 
Arctic waters. Brazil, Ecuador, and 
Peru have simply claimed a 200-mile 
territorial sea, although Ecuador and 
Peru refer euphemistically to this area 
as a "maritime zone." So the Truman 
Proclamation has come back to haunt 
the United States. The United States, 
along with the other great maritime 
powers, considers the major ocean 
"resource" to be freedom of naviga- 
tion, and today it finds itself in the 
embarrassing position of having paved 
the way for claims that, if honored, 
will give its naval and research ships 
access to large parts of the ocean only 
upon the sufferance of coastal states, 
over 70 of which are classified as de- 
veloping nations. 

The limits of national jurisdiction 
have thus become one of the thorniest 
issues in the Seabed Committee nego- 
tiations. The alternatives currently be- 
ing debated range from 12- to 200-mile 
limits, with the most likely compromise 
being a 12-mile territorial sea, with 
free transit guaranteed by treaty 
through all straits that would otherwise 
come under national jurisdiction. Be- 
tween 12 and 200 miles, in the area 
becoming known as the "resource 
zone," states will probably be given 

Common Heritage 

The seabed is the common heri- 
tage of all mankind and the 
right of access to it is not 
necessarily equal for all pur- 
poses. 

Exploitation of the seabed is 
done on behalf of the inter- 
national community. 

Uses of the seabed are allowed 
on the basis of their conform- 
ity to standards established un- 
der the concept of the com- 
mon heritage. 

Priorities among competing uses 
are established by balancing 
the interests involved for the 
greatest net benefit of the 
world community. 

Law devised to implement the 
common heritage concept may 
require an administering agen- 
cy to determine priorities, col- 
lect revenues, issue licenses, 
and so forth. 
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limited jurisdiction for specific pur- 
poses (conservation, resource and fish- 
eries management, and so forth). 

It is in these resource zones, where 
the relative jurisdictions of the state 
and the ISA remain to be defined, that 
positions on science have become 
polarized. Developing countries de- 
mand that research be one of the activ- 
ities over which they retain jurisdiction. 
Developed countries are pushing (with 
varying degrees of emphasis) for mini- 
mum restrictions on science beyond a 
narrow territorial sea. The stakes in- 
volved are evident if one considers that 
the area between 12 and 200 miles 
seaward encompasses some 30 percent 
of the world ocean and is, by and 
large, the area of most interest scien- 
tifically and economically (9). 

Common Heritage and 

Access for Science 

Access for scientists to all of the 
oceans beyond narrowly defined limits 
of national jurisdiction is one of the 
"freedoms" the developed countries 
hope to preserve at the forthcoming 
conference. Not unexpectedly, the at- 
tacks of developing countries on free- 
dom for science have taken much the 
same form as those on the parent con- 
cept. Developing countries contend 
that science cannot be called a freedom 
when its exercise is limited only to the 
handful of nations who have a research 
capability, nor does it meet the test of 
being in the best interest of mankind 
when its results can provide military 
and economic advantage only to the 
few possessing the technological ability 
to exploit its findings. 

These arguments are based on a 
quite different perception of basic re- 
search than exists among the developed 
countries. H. L. F. Von Helmholtz's 
famous statement that "whoever, in the 
pursuit of science, seeks after immedi- 
ate practical utility may rest assured 
that he seeks in vain" has become such 
a truism for Western scientists that it 
appears in Bartlett's Familar Quota- 
tions (10). In contrast is the develop- 
ing country's view, as expressed by 
Brazilian diplomat Saraiva Guerreiro, 
that "in the last analysis, every particle 
of scientific knowledge can be trans- 
lated into terms of economic gain or 
national security, and in the technologi- 
cal society, scientific knowledge means 
power" (11). 

The frequent mention oceanogra- 
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phers make of the economic implica- 
tions of their work contributes to this 
impression. Warren Wooster, a mem- 
ber of the National Academy of Sci- 
ences' Task Force on Freedom for 
Science, writes in an article demon- 
strating the "tenuous" connection be- 
tween scientific research and economic 
payoff, that scientific geological inves- 
tigations "will be less detailed and will 
otherwise differ from that of commer- 
cial petroleum or mineral prospectors" 
(12). Not long afterwards, K. 0. 
Emery reported on his investigation of 
the Eastern Atlantic Continental Mar- 
gin. He cited the mapping of two fea- 
tures that "may be potential sources 
of oil" (13). A great deal of addi- 
tional work lies between the prelimi- 
nary survey described and the actual 
drilling for oil in these areas. But de- 
veloping countries have very few petro- 
leum geologists, so they cannot be 
blamed if they see in the apparent con- 
tradiction between Wooster's statement 
and Emery's findings substantiation of 
their suspicion that "knowledge means 
power." 

The actual relationship between 
basic research and power has been 
much debated. Suffice it to say here 
that, although this connection appears 
to be growing increasingly direct, it 
still remains impossible to predict what 
basic research will bear fruit in terms 
of social, military, or economic utility. 
The only certainly is that the more 
basic research is encouraged the bet- 
ter the chances for the kind of prac- 
tical return from the oceans necessary 
to make the "common heritage" a 
meaningful concept. 

Seen in this perspective, science can 
no longer be said to be the parochial 
concern of one group of men or one 
group of nations. If it can be organized 
to contribute to the common good, the 
entire international community will 
benefit from arrangements that most 
facilitate the conduct of research. 

The question thus becomes one of 
whether the absence of regulations is 
the condition that produces the best 
basic research. Would it not be better 
to focus the collective attention of the 
limited number of research oceanog- 
raphers on particular problems, per- 
haps by coordinating all research 
through the proposed ISA? Or, on a 
more local level, would not individual 
developing countries do better to stipu- 
late the types of research they felt was 
needed off their coasts and only permit 
access to those willing to undertake it? 

These might be feasible approaches 
if it were possible to predict what basic 
research will pay off in terms of tangi- 
ble benefits. Research can be directed 
toward specific objectives, such as opti- 
mizing the return of food or minerals 
or minimizing the danger of hurricanes 
and pollution, but the potential of the 
ocean is so vast that further basic re- 
search will almost certainly lead to the 
discovery of other uses, and implica- 
tions of existing uses, still undreamed 
of. Without knowing what these uses 
are, there is no way to mobilize scien- 
tific talent directly toward their achieve- 
ment. The only alternative, as one 
laboratory director put it (14), is to 
"get good men and turn them loose," 
knowing from experience that even the 
most apparently esoteric investigation 
may lead to valuable results in solving 
the global problems of hunger, poverty, 
and pollution. 

Another factor to consider in evaluat- 
ing the implications of controlling 
basic research is the personality of the 
investigator himself. Very few scien- 
tists in basic research are much moti- 
vated by the possibility of their work 
leading to any practical results. More 
commonly, they are men driven mainly 
by a sense of curiosity developed 
sometimes to the point of eccentricity. 
While it is easy to make too much of 
the fact that scientists are somehow a 
breed apart, it is a fair generalization 
to say that, as a group, they are notori- 
ously impatient with the petty intru- 
sions of everyday life. Therefore, the 
environment in which they operate 
best is a fragile one, easily disrupted by 
the necessity to conform to bureau- 
cratic regulations requiring lengthy ad- 
vance notice of their investigations, de- 
tailed research plans, specific handling 
of data, and all the other requirements 
that follow with increased controls. 

Both the proven but unpredictable 
return from basic research and the 
peculiar nature of the few men compe- 
tent to conduct it suggest that restric- 
tive regulations on science do in fact 
run counter to the common heritage 
concept. For if the ocean and its re- 
sources are the common heritage of 
mankind, it follows that states accept- 
ing this principle are obligated to sub- 
ordinate, to some degree, their own 
interest in the area to the common 
interest of the international community. 
Scientific freedom can be justified on 
the grounds that, since research does 
yield knowledge of potential social 
utility, no state accepting the common 
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heritage principle can properly erect 
barriers that restrict mankind from 
learning what he must know about the 
ocean in order to optimize its use for 
the benefit of all. The same logic con- 
demns states that pay lip service to the 
common heritage concept, while at 
the same time claiming expansive areas 
of national jurisdiction. The concept 
is meaningless if the greater part of 
ocean resources is in the hands of indi- 
vidual states. 

To maintain (as many will) that 
arguments such as these have little 
weight in the United Nations is to 
underestimate the amount of idealism 
underlying the concept of a common 
heritage. Although the developing 
countries have exploited this concept 
for the political leverage it affords, 
they and much of the rest of the world 
community are not blind to the hope 
that common heritage will provide the 
basis for a new world order based on 
cooperation rather than competition. 
Positions against regulation of science 
that are based on the idea of a com- 
mon heritage will be difficult for any 
country to oppose, both politically and 
in principle. 

Open Research versus 

Limited Exploration 

If science is governed by the com- 
mon heritage concept, the test of scien- 
tific "legitimacy" (that is, whether or 
not a particular type of investigation is 
subject to regulation) becomes a ques- 
tion of whether the investigation is 
structured so that its results contribute 
to the common good or whether they 
contribute only to the advantage of the 
sponsor. The difficulty, of course, lies 
in making this distinction. "A proposed 
U.S. position on freedom for science in 
the oceans" (2), drafted by the Nation- 
al Academy of Sciences, attempts to do 
this by differentiating between open re- 
search, which is "intended for the ben- 
efit of all mankind and characterized 
by the prompt availability and full pub- 
lication of results" and limited explora- 
tion, "intended for the economic bene- 
fit of a limited group" (2, p. 2). The 
proposal suggests that these definitions 
are "easily understood and subject to 
operational tests" and calls for no 
restrictions on open research in areas 
beyond the territorial sea. 

The academy does not consider the 
issue of burden of proof. Does it suffice 
for the scientist to apply these "opera- 
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tional tests" to his own work, or must 
he convince someone else that his is 
really open research? Publication, 
after all, occurs after the fact. How 
can developing countries, with little 
scientific capability of their own, be 
assured that they are receiving all data 
collected, and of what use is it to them 
if they do receive it? Even if univer- 
sally known, data are only useful to 
those with the technology to exploit 
them. 

It would seem that even if the de- 
veloping countries accept the acad- 
emy's definition and agree that research 
should not be regulated in the resource 
zones and the deep sea, it is likely that 
they will insist on some form of neutral 
international machinery to verify the 
nature of research proposed in areas 
of concern. Granting this, it would cer- 
tainly be good politics, as well as an 
indisputable gesture of good faith, if 
the developed countries themselves pro- 
posed specific machinery for verifica- 
tion and agreed to abide by its decisions 
as an arbitrator. In 1968, an informal 
proposal that the Intergovernmental 
Oceanographic Commission (IOC) act 
in this capacity, met with vehement 
opposition, particularly from some 
U.S. oceanographers who claimed that 
the IOC had neither the staff nor the 
scientific expertise to make judgments 
of this kind. The fear was also ex- 
pressed that such a "clearinghouse" 
would cause interminable delays and 
frustrations to the reseacher (15). 

Arbitration procedures established 
by treaty for use on an ad hoc basis 
may prove less ponderous than an 
established agency. The procedures 
common to international arbitration, 
whereby the disputing parties select 
referees from a list of neutral experts, 
could certainly be employed in cases 
where the nature of a proposed investi- 
gation was in question. Regardless of 
the method, however, some delay and 
frustration are inevitable. The risk of 
the certifying procedures becoming a 
bureaucratic nightmare must be weighed 
against their advantages. 

To date, the opponents of regulation 
have been on the defensive, fighting to 
retain as much of the status quo as 
possible in light of a changing inter- 
national environment. A case for sci- 
ence, based on the common heritage 
concept, takes the initiative away from 
the advocates of control. The only part 
of their argument left intact, and the 
one they will certainly fall back on, is 
the contention that science is not in 

the common interest as long as it is 
used by the developed to exploit the 
developing. For the reasons given 
earlier, it is unlikely that the National 
Academy of Sciences' effort to differ- 
entiate between types of research will 
dissuade developing countries from this 
suspicion unless a mechanism that they 
can trust is created to assist in differ- 
entiating between open research and 
limited exploration. By proposing such 
a mechanism themselves, the advocates 
of scientific freedom eliminate the ma- 
jor remaining objection of their oppo- 
nents with an alternative that, again, 
is difficult to oppose politically or in 
principle. 

As matters now stand, the 1973 con- 
ference will very probably give states 
the right to regulate science within 
their resource zones. An effectively 
presented argument against regulations 
as being incompatible with the com- 
mon heritage concept, combined with 
an offer to submit proposed investiga- 
tions to the scrutiny of an impartial 
body, may not convince the develop- 
ing countries to withdraw their demand 
that investigators request permission 
to work within their resource zones. A 
mechanism for third-party settlement 
could, however, provide an alternative 
to individual states' having the final 
authority over what science is done in 
the area between 12 and 200 miles off 
their coasts. 

In areas where a 200-mile jurisdic- 
tion is now claimed, access for the pur- 
pose of doing research has been ob- 
tained by bilateral negotiations between 
the parties involved. This would cer- 
tainly become the pattern if the 200- 
mile limit applied universally. Recourse 
to arbitration would be necessary only 
when bilateral negotiations broke down 
(a major objection to the IOC pro- 
posal was that the commission would 
act as an intermediary in all requests). 
The third party could be a neutral body 
to which a developing country without 
an oceanographic capability of its own 
could turn if it were uncertain of the 
implications of the research proposed. 
The third party could serve equally 
well as a court of appeals for those 
whose requests for access were sum- 
marily rejected, particularly if states 
agreed by treaty to abide by its deci- 
sions. The procedures established would 
also work in cases of disagreement 
between an investigator and the ISA 
over the nature of research, in the 
event that the ISA is given control over 
research in its area of jurisdiction. 
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The establishment by treaty of pro- 
cedures for binding third-party settle- 
ment in cases where the ISA or the 
state withholds permission for research 
within their respective areas of control 
is the position most favorable to basic 
research, and one that none of the 
competing interest groups at the 1973' 
conference can effectively oppose. Hav- 
ing claimed that a legitimate distinction 
exists between basic research and lim- 
ited exploration, the developed coun- 
tries cannot object to entrusting this 
determination, when contested, to a 
neutral body of experts. Nor can de- 
veloping countries justify in the name 
of the common heritage claims to the 
right to bar from their resource zones 
research certified by an unbiased third 
party to be in the common interest. 

Freedom for science is no longer a 
universal right. But access to the oceans 
for research "intended for the benefit 
of all mankind" is equally justified un- 
der the common heritage doctrine. It 
would be ironic if the new law of the 
sea that is being created to make this 
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doctrine a reality were to contain pro- 
visions which would impede the under- 
standing of the marine environment on 
which all nations, rich and poor alike, 
are going to depend increasingly in the 
years ahead. 
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Depressive disorders are perhaps the 
most distressful, and certainly among 
the most common, maladies that afflict 
mankind. Although man has known 
and experienced melancholic states 
since antiquity, it is only during the 
past decade or so that we have begun 
to develop scientific insights into the 
basic mechanisms involved. 

Unfortunately, the literature on de- 
pressive disorders, like that on other 
psychiatric disorders, is composed of 
isolated research reports, with few at- 
tempts at systematically integrating 
them (1). Different schools of thought 
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utilize dissimilar dialects, thereby hin- 
dering communication, while ethical 
considerations often preclude direct 
testing of hypotheses in human sub- 
jects. Studies are being carried out in 
an attempt to create experimental ani- 
mal models of depression--models 
that would simulate the central fea- 
tures of human depressions. This ar- 
ticle reviews these studies, as well as 
other formulations, both clinical and 
metapsychological, that derive from 
different frames of reference. We pre- 
sent evidence that depression in ani- 
mals is sufficiently analogous to hu- 
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man depression to offer insights into 
the human condition. A comprehen- 
sive hypothesis of depression, incor- 
porating and synthesizing findings from 
different schools, is proposed. 

Depression as a Final 

Common Pathway 

Several models of depression, reflect- 
ing diverse theoretical orientations, 
have been formulated. 

1) The "aggression-turned-inward" 
model, originally proposed by Abra- 
ham and later elaborated by Freud, sees 
depression as hostility turned inward 
upon the loss of an ambivalently loved 
person (2). Although this is the most 
widely quoted psychological theory of 
depression, there is no systematic evi- 
dence to substantiate it (3). Indeed, 
this theory does not lend itself easily 
to empirical verification because it is 
expressed in metapsychological terms. 

2) The "object loss" model, which 
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