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Exploring Conflicts in the Use of
the Ocean's ResoUrces

by Bruce A. Weber,
Department of Agricul ture and Resource
Economi cs, Dregon State Uni vers i ty,

As world populat i on growth increases the
competi tion for the world's resources, and
as technology increases our abi I i ty to ex-
ploi t ocean resources, conf l i cts over the
use of the ocean and the seabed have taken
on a new intensity. During the past sever-
al decades, depletion of Fishing stocks due
to overfishing, increasing economic access
to ocean floor minerals and petrochemicals
that are outside the traditional territorial
seas of any nation, unilateral extensi ons
of sovereignity over the continenta! margin,
ocean pollution and other developments have
caused increasing international stress.
These developments and individual disputes
take place within the context of a broad
debate about who owns the oceans. how far
seaward does a coastal nation� 's jurisdiction
extend? Is this jurisdiction the same for
ail purposes  for fishing, navigation, etc.�
And perhaps most importantly, how should the
property rights in the oceans' resources
 particularly the "unowned" oil and mineral
resources of the ocean floor! be distributed
among nations? Should they be appropriated
by those First able to exploit them or
should they be viewed, as Arvid Pardo sug-
gested in 1967, as the "common heritage of
mankind," with the economic returns from
these exploitations distributed among all
 landlocked as well as coastal! nations?

Since 1958, a number of international con-
ferences attempted to define the complex
issues surrounding ocean use and to reach
agreement on the maj or issues. The First
United Nations Conference on the Laws of
the Sea  UNCLQS! was convened in 1958 in
Geneva with 40 participating nations. This
conference reached agreement on four con-
ventions covering fisheries, and the terri-
torial sea, the high seas, the the conti-



nental shelf. Ambiguities within the con-
ventions and the existence of many un resol v-
ed issues  including most Importantly the
control of the seabeds! led to s ubsequent
United Nations Conferences on the Law of
the Sea. The Third UNCLOS was convened in
1973 in New York with 150 participating
nations. The agenda for this conference
includes 93 major issues. While some
progress has been made during the first
seven sessions of this conference, resolu-
tion has not yet been achieved on any of
the issues.

The present col lection of papers is de-
signed to give a background and a perspec-
t i ve to those who wish to understand the
current debates over the use of the oceans '
resources. It is being issued as the
e i ghth sess i on of the Thi rd UNCLOS beg i ns
its work.

This collection is edi ted from lectures
de 1 i vered as part of a Liberal Studies
c.purse taught at 0 regon State University
in the spring of 1977. Marvin Durham,
Richard Johnston and I designated and
coordinated the course, with the intent
that It become part of the core in a pro-
posed Conflict and Peace Studies curriculum,
whicir never materialized. The course was
an attempt to provide students inte rested
in interr:ational conf'Iict with a labora-
tory for increasing their understanding of
the ca~ses and possible resolutions
mechanisms for international conflIct.
The ''world's oceans" topic was selected as
the !abo ratory for a number of reasons:

l. the oceans and the seabed were felt
to be critical areas of international
conf'lict -- the future of our planet
depends in a very r'eal sense on our
ability to resolve these conflicts;
2. "ocean conflict" was timely -- the
seventh session of' the Third UNCLOS had
been scheduled to convene during spring
quarter; and
3. "ocean resources" and "preen con-
flicts'' have received a consideI'able
amoun t of study at Oregon State Univer-
sity, one of the first Sea Grant colleges
in the nation.

In the course, we were able to draw on the
very considerable talent of Oregon State
Uni vers i ty facul ty and the facul ty of two
other unive rsities in the Pacific Northwest
 the University of Oregon and University
of Washington! to provide the information
and perspective the students needed as a
background for doing their individual pro-
jects on conflict resolution.

The col lection reflects a belief that in-
tel I i gent parti cipation in the debates and
the process of resolving the conflicts re-
qui res an understanding of the physical and
bi olog I ca I character i st i cs of the vari ous
maring resources and the econcmic, legal
and soci o-pol i t i ca 1 f rarnework wi thin whi ch
resource use decisions are being made.
Information about the characteristics and
use of the resources  sections 4, 5, 6, 7,
8, 9! is juxtaposed with discussion of the
institutional framework  sections 2, 3, IO,
I I, 12, 13! . Many of the papers, of course,
integrate both these aspects into their
di scuss i ons.

DONALD McKERNAN leads off the volume by
identifying the major uses of the ocean:
fishing, shipping, minerals  including oil!,
waste disposal, research and national
security, After a brief discussion of the
history of ocean conf 1 let, he provides an
overview of the current status of the Law
of the Sea Conference and recent national
actions which have changed world ocean
pol i cy.

MARVIN DURHAM expands on one important
element of the Institutional arrangements
for resolving ocean conflicts: internation-
al law. After identifying some of the
sources and principles of international law,
he discusses how these relate to inter-
national conflicts ln trade, commerce,
pol lution, and other subjects, both in
peace time and in war.

The resources and major uses of the ocean
are discussed in the next section of the
volume. Emphasis in this section is on the
three major uses/resources: f i shing,
commerce and minerals.

EDWARD CONDQN provi des an overview of how
the ocean is used as a "highway" for
commerce and mi I i tery maneuvers. He iden-
tifies the major trading nations and some
economic factors explaining their dominance.
His paper concludes with a discussio~ of
the naval mi 1 I tary strength of various
nations.

JAMES CRUTCH FIEI O'S paper Is a comprehen-
sive introduction to the living and non-
living resources of the sea, and to the
economic factors in the exploitation of
these resources. After a brief mention of
the mi nor resources  energy and fresh
water!, the major resources are discussed
unde r two headings: mineral  har d rock,
dissolved, unconsolidated, and oil and gas!
and fishery resources. His paper concludes
with a discussion of the demand and supply



outlook for Fish and the prospects for a
more rational fishery management regime.

The next three papers in this section focus
on the living resources of the sea: fish
and whales. HOWARD HORTON reviews statis-
tics whi ch show the volume and value of
the world fish catch and the geographic
distribution of this catch and the fishing
f leets, as wel I as the extent to whi ch
various fisheries are being ful ly ex-
ploited. These statistics provide a
backg round for hi s examp I es of speci f i c
fishery conflicts, BRUCE HATE reviews the
history of whaling and of international
attempts to regulate whaling, emphasizing
the whale management efforts of the Inte r-
national Whaling Conrnission. The papet
concludes with a discussion of the economics
of whaling and the effect of extended jur-
isdiction on whaling. HERBERT FROLAN DER
completes the discuss Ion of the II vi ng
resources of the sea by focusing on the
estuaries and their role in the food chain.
His paper discusses the characteristics of
estuaries and how man's activities in
estuaries can affect marine ii fe.

The final paper of this section provides an
overview of the mineral resources of the
sea. JOHN BYRNE explains ahab @inde of
minerals and petrochemlcals are found chez'e
in the ocean floor, and eh' . The paper
concludes with a discussion of the conflicts
which involve ocean mining  ownership,
pollution, and confii cts between mining and
other uses!.

The third section deals with the economics
of the use of resources that are not
"owned" by anyone. These resources, known
as "common property" or "open access"
resources, require a different management
regime than those which can be owned."
RICHARD JOHNSTON argues that the market has
a mechanism  prices! for resolving conflicts
and that institutional change which yield
stronger property rights in what are now
"open access" resources wou'Id have the
effect of reducing certain conflicts. Hls
paper concludes with a discussion of the
factors affecting the benefits and costs
associated with defining and protecting
property rights. R. BRUCE RETTIG uses the
concept of "open access" resources to
develop an economic explanation of why
"overfishingn occurs, and why fishery
management schemes are difficult to imple-
ment, His paper outlines a framework 1' or
determining "optimum yie'Id'' and discusses
the difficulties involved in reaching con-
sensuss on, and implementing International
fishery management agreem»nts.

The final section of this collection focuses
on the unresolved issues in the use of ocean
resources and the prospects for the resolu-
tion of the conflicts about their use.
COURTLAND SHITH and LARRY ROGERS introduce
the section by focusing on two conflicts:
the conf 1 ict between the developed and less
developed nations on the distribution of the
ocean's wealth, and the conf 1 ict among
neighboring states over the harvest of
migratory fish species. Their paper dis-
cusses the potential for increased conflict
among nat i ons caused by extended jur i s-
diction.

JON JACOBSON concludes wi th an assessment
of the progress of the Law of the Sea
Conference. After a review of the history
of the three United Nations Law of the Sea
Conferences, his paper discusses the polit-
ical realities of the current Law of the
Sea Conference and the areas of agreement.
He concludes by identifying the deadlock
issues and assessing the degree of consensus
on the unresolved issues.

We feel that this collection may have
potential use as supplementary reading in
both courses on conflict management  to
provide examples of important and complex
confl'Icts! and courses in oceanography and
marine resource management  to provide a
background on instituti ona! arrangements
designed to manage conf 1 ict over marine
resources!. I t may also be of interest to
the lay person who wishes to better under-
stand current debates over the Law of the
Sea Conference.
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I-A fnstitutianal Arrangements
in the Use of the World' s
Oceans

by Oonald HcKernan,
Director of the insti tute for Marine
Studies, Universi ty of Washington.
Professor McKernan passed away suddenly
on Hay 9, 1979. A respected diplomat,
statesman, and academician, he will be
remembered for h i s t remendous knowledge
of fisheries issues and his willingness
to he'fp others. We are fortunate to
have had his insights to assist us in
addressing an important conflict issue.
The paper, a mod i f i ed vers i on of an
earlier draft, was edited by Susan Hanna
of Oregon State University and reviewed
by William Burke of the University of
Washington.

want to talk tonight about developing
ocean policy and some of the conflicts and
confusion that arise because of the rapidly
changing ocean regimes,

The world population is about 4 billion at
the present time and is expe cted to be about
7 bil'lion by the turn of the century.
Weather conditions in many areas of the
world combined with soaring energy and
fertilizer costs have severely reduced
grain and meat supp'lies. Resources from
the land are limited and in recent decades
man has turned to the sea for food, mine r-
ais, and energy. 'The production of living
resources from the sea has increased about
5 percent annually; the question of how
much increase in world fish catch can be
expected in the future depends to a con-
siderable degree upon the developing world
and on national ocean policy.

Because of newly expanded national juris-
diction over marine resources, the extent
to which we will be able to expand our
world fish production beyond Its p resent
level depends both on the view oF nations
towards sharing these resources, and on the



wi sdom of future management regimes in
various parts of the ocean.

There are other important uses of the ocean
as we 1 1 . Compared to the estimated $10
b I I! i on generated annual ly by the f i shing
industry, i t has been estimated that com-
me rc i a I ocean sh i pp i ng and the of f-sho re
oi I industry each generate S40 bi I lion
in revenue annually, World sea-borne
trade has increased at a phenomenal rate
in recent years. Off-shore oil production
Is also a rapidly developing use of the
ocean; i t represents about. 204 of the
world petroleum production and about
10 percent of the total gas production.
Mining may be another important ocean use.
Many peOpie belieVe that there are great
economic benefits to be gained from mining
the deep sea bed for manganese nodules.
Another important use of the ocean, parti-
cularly from the standpoint of the United
States, is ocean research. An enor mous
amount of background knowledge of the
ocean's resources and characteristics is
essential to the development of a rational
ocean policy.

We also use the ocean as a dumping ground
for our waste materials. The ocean
appears capable of absorbing vast quantities
of waste, but there are prob I ems with
certain highly toxic and nondegradable
chemicals and with high levels of pollution
in the productive coastal zone areas . The
developing world ocean policy is essential
to the well-being of this environment.

Since Wcr Id War I I the United States has
used the sea as the mos t vital aspect of
its national security, It is In the inter-
est of the United States to keep an open
ocean with as much freedom as action for
our security forces as possible; some
people believe that the major issue to the
United States i n the cur rent Law of the
Sea Conference is the national security
issue.

The increased use of the ocean for multiple
purposes in recent decades has resulted in
conflicts between users of ocean space and
the ocean's resources which promise to
continue wi th increasing intensi ty. We
have off our own coast several thousand
fcreign fishing vessels from about 25
nations fishing in the Atlantic, Pacific,
and s ub-Arct i c Oceans, the Gul f of Mexico,
and the Bering Sea. Here in Oregon, Soviet
sh I ps f i shi ng for Paci f i c hake conf I i ct
with bottom fish draggers and salmon
trol lers. This type of conf 1 ict has been
severe both in the Atlantic and in the

North Paci fic, where American owned f ixed
gear, su-h as deep water lobster and crab
traps, has been trol led through by large
foreign vessels. As the extensions of
nat i ona I jur i sdi ct ion st rengthen the
sovereignty of the coastal states over the
resources, the conflict wi 11 ease The
Uni ted States has been in the vanguard of
those nations who have sought new laws for
purposes of securi ty, economics, and law
and order on the seas,

Conflicts in the use of the ocean are not
new. Between the 13th and the 17th
centuries, maritime nations  particularly
Spain and Portugal! tried to divide the
sea among themselves. The developing
powers of Britain, France, and Ho!land, in
their search for both fish and trade,
collided with some of these dictates; one
early ccnflict was between Holland and
Great Britain when Dutch herring fishermen
along the Dover coast cut into the British
herring grounds.

As a result of those early conflicts, Hugo
Grotius in 1609 published his treatise on
the freedom of the seas and expounded the
virtues of a narrow  three mile! territor-
ial sea. For about 350 years after this,
nations tended to accept the relatively
narrow territorial sea along with great
freedom of the seas and great common
property areas. But now these concepts
have begun to be questioned. Over the past
50 years the accelerating development of
technology and use of the ocean space has
radically altered our relationship with the
sea. Since the last world war attempts
have been made to redefine acceptible uses
of the ocean from the world point of view.

The first Law of the Sea Conference was
ca I led In 1958. I t reached agreement on
four conventions, one of which was the
Terri torial Seas Convention, but this con-
vention was notable in its failure to agree
on the breadth of the territorial sea.
The United States, influenced at that time
substantially by its defense interests and
its distant water fishing interests,
strongly advocated a very narrow terri tor-
I al sea, whereas a number of coastal
nations advocated a more extensive ter ri-
torial sea. In 1958, there were only about
84 nations at the conference, and the terms
of the treaties were essentially dictated
by the developed maritime nations -- the
United States, Japan, The United Kingdom,
and the European nations.

A Continental Shelf Convention was also



approved in 1958, which gave to the coastal
states substantial authori ty and jurisdic-
tion over sea bed resources, This conven-
tion was considered to be a "customary
Iaw" of the sea, but it didn't accurately
define the outer edge of coasta I state
jurisdiction. It didn't foresee that
technology was going to extend man's capa-
bilityty of exploiting the resou rces beyond
very shallow depths as quickly as it did,
and so it called for coastal state author-
ityy out to 200 meters or to the point of
exploitabiiity. Now, oF course, explora-
tion occurs very deep in the ocean. So,
both in the Territorial Seas Convention
and in the Continental Shelf Convention
very important issues were left unsettled.

There was also a High Seas Convention that
re i terated the concepts of "F reedom of the
seas" and the ''right of nations" to
operate freely beyond areas of national
jurisdiction. This convention essentially
ratified the "rights" of maritime nations
which had already been in practi ce.

The Fisheries Convention could not reach
an agreement on the extent of coastal
state jurisdiction over the fisheries, but
there was no clear definition of coastal
state authority and it left the coastal
nations very unhappy,

None of these conventions were ever widely
ratified. Some of the major nations
in fact the two largest fishing nations in
the world -- did not ratify the 1958
Fisheries Convention. The same is true
of the other conventions, and so in terms
of their purpose they were ineffective.
It was not surprising, then, to see the
mari time nations look to the time when they
could def i ne the breadth of the territorial
sea or to see the coastaf states look to
the time when they could protect themselves
from shipboard pollution. The coastal
states were seeking increasing numbers of
foreign fleets off their coasts and felt
that the time had come for them to have
more control over the activities of Fish-
ermen.

This led to the development of talks in the
mid 1960's by the United States, Canada,
and the Soviet Union about the desirabil-
ity of a Law of the Sea Conference and
about other major issues of common concern.

participated in those talks; they cen-
tered on fishing rights, the extent of
nati ona I jurisdiction over the sea bed, and
navigation rights.

It was Ambassador Arvid Pa rdo who spoke

before the General Assembly of the United
Nations in 1967 about the potential ly
great wealth of the ocean, particular iy the
sea bed. Par do spoke eloquently about the
ocean and i ts resources being the common
heritage oF all mankind. After this a
resol ut i on was passed by the General Assem-
bly setting up a Sea Bed Committee in 1968.
The Sea Bed Committee operated until 1973
and attempted to develop a draft and to
discuss the 60 or 70 major items on its
agenda. This period from 1968-1973 was
mainly a period of discussion; not much
e!se really happened. One of the outcomes
of these discussions was the formation by
the less developed countries of an informal
group of 77.  Today it has 110 members out
of the 150 nations represented at the con-
ference,! The developing count ries had
developed in other United Nations forums
the idea of a new international economic
order and were eager to apply this to a new
regime in the ocean.

The period from 1973 to 1975 I would cal I a
period of negotiation. The tendency was
for nati ons to negotiate among their ideo-
logicali and geographical groups but there
was some intergroup negotiation as weil.
Tentative agreement was reached on a number
of issues: the right to navigate through
international straits, fishing rights, and
the 200-mile boundary of economic zones.
Poll uti on had never been a major issue of
the conference primarily because the
developing nations were not concerned about
pollution problems.

The conference so far has fai led in some
very important areas. For example, there
Is agreement on the 200-mi le extended juris-
diction, but the question of the type of
jurisdiction  territorial seas or high seas!
and i ts admini stration has sti I I not been
settled.

Another issue of great importance is the
rights of the landlocked and geographically
disadvantaged states. Some states in the
Hedlterranean and the North Sea don't have
a full economic zone, others have very little
continental shelf, and some of the African
and European states are landlocked. These
nations want some rights to the sea; not
only to the living resour ces but also to
the oi I resources. These states wiii have
to be accomodated in reaching a final
agreement because together they have veto
power over the convention.

The issue that is mcst critical is the sea
bed issue; the rights of access to the deep

17
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sea bed. Here is the question of the heri-
tage of mankind: are the revenues from the
resources of the deep sea bed beyond these
areas of national jurisdiction going to
come largely to the developing nations who
wi I 1 not get revenues from the continental
shel f? For the mos t par t, the ri ch nat i ons
are a'Iso the nati ons wi th the continental
shelves. Giving the resources of the
shel f and the water column out to 200
mi ies to the coastal states is tantamount
to gi ving them the known resources of
the ocean. What thi s does i s gii ve more
to the "haves'' and take from the "have
nots," further widening the gap between
them.

One can understand the consternation in
the developing world over ownership of the
I as t rema i ni ng resour ce whI ch someone
thinks may have value, the manganese
nodules. The issue of rights to the man-
ganese nodules and the regime of the deep
sea bed has become an ideological issue.
The Group of 77 wants to establish an
International Sea 8ed Resources Authority
whi ch would control the exploitation of
the deep sea bed by contracting for
mining technology and carrying out the
mining itself, The mining companies of
the developed countries insist on their
right under a free enterprise system to
benefit from the mining technology they
have developed. This sea bed issue is
likely to be a difficult one for some time.
In the meantime, customary law will pre-
vaiI, but a great rrany conflicts will
develop between nati ons over use of the
ocean's space and resources.

In the absence of agreement at the Law of
the Sea Conference, several nations took
action themselves for both pol i tical and
economi c reasons. The Uni ted States re-
sponded by passing the Fisheries Conserva-
tionn and Hanagement Act in Apr i I of 1976,
which established a 200-mile economic
resources zone. 8y far the most important
part of this act, from my point of view,
was the establishment of a national scheme
for conservation and management of the
ocean resources for the first time In our
history. I consider this law to be the
most important fishery law that has ever
been passed in the United States, and
wi I I have a greater i mpact on American
fisherman and r esou rce management than
any other conservation law dealing with
fisheries. Other nations have generally
accepted our concept of control.

There are problems arising with the new
fisheries law. One is the composition of

the reg Iona i counci ls whi ch tend to have
too much special interest group represen-
tation and not enough public interest rep"
resentation. Nevertheless, this law has
created the opportunity for the United
States to develop a national fishery
management plan, with standards that apply
In the Gulf of Hexico as well as in the
8ering Sea, and to reap great benefits from
these resources off our coast.

Q: You have indicated that you feel
strongly about the need for a world ocean
faci I i ty. Could you corrIrient on what seems
likely to happen in the future?

A: I feel that i t 's necessary to try to
continue to reach a broad agreement because
the al ternatives are di sadvantageous to U.S.
interests. Things are pretty wel I set in
fisheries, but the security Issue is another
matter. To the extent that regions of the
world, such as the Hedi terranean or the
Indian Ocean begin to be considered closed
regions -- national lakes -- one can see
instabi lity developing because of the
problems that the U.S. might have wi th i ts
security policies. Another perspective
on this is the transportation of goods and
energy resources. The control of efficient
transportati on routes by coastal count ries
could greatly increase costs and eventually
affect the world economy.

There is also the matter of the polarization
of the "haves" and "have nots," and the
problems the developing world faces in try-
ing to keep the gap between itself and the
developed world from widening. In view of
the developed world's rapidly expanding
technology and use of the oceans, rt is
easy to empathize with the developing
count ries' attempts to modify the rate of
development so that they can at least stay
even, if not catch up. It looks to me as
if for a period in world history there will
continue to be an increase in this dis-

parity which will only lead to greater con-
flict. One sees the time coming when the
mai ntenance of world peace will necessitate
a real location of resources.

Wi th respect to the Law of the Sea Confer-
ence, I see the same stalemate continuing,
easing here and there, and an inching
ahead by both customary and conventional
law.

Q: Isn' t i t true that customary Iaw has
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usual ly been made by the mari time states?

A: Yes, but now when one says mari time
states one isn't necessarily talking about
developed nations�. A number of the deve I�
oping nations are maritime states and more
are becoming so al 1 the time. So I think
that the Law of the Sea wi 1 I be developing
law less favorable to the developed mari-
time nations as time goes on.

Q: In light of Canadian and United
States extended jurisdiction, what insti tu-
tional arrangements do you see emerging to
cover the management of Pacific salmon in
the North Pacific?

A: Paci f i c salmon is what the law ca 1 1 s
a tr ans-boundary stock; that i s, a
stock that migrates across national
boundaries. It can't be managed by the
Paci fic Counci 1 alone nor by the Canadians
alone, so I see a new kind of convention
arising -- an umbre'I la convention. A
North Pacific convention of Canada and the
Uni ted States would deal with three kinds
of problems; the problems of northern
trans-boundary stocks, southern trans-
boundary stocks, and the panhandle streams
 rivers that or i glnate in Canada and come
down through the archipe!aga inta U,S,
waters}. These fish stocks are all mixed.
This type of umbre'I la convention would
have somewhat 'limited author ity at the top
and a rather substanti a'I author I ty in the
panels, and would be a me chan i sm for in-
volving the counci ls as we'l l as the
nat iona! governments to deal wi th these
problems in a rational way.

Q: Is anything being done to reduce or
control pol!ution2

A: There are some efforts, but I don' t
think they are adequate. There is an
International Dumping Convention by which
parties to that convention agree not to
dump harmful wastes deliberately into the
water. The difficulty is that the con-
trols are coming too slowly in terms of
both shipboard pol lution and coastal
zone pollution. Most of the pollution
comes from land. Some of it is airborne
f rom land, and some of it runs into the
ocean from the waterways. At present we
don't have any international way of con-
trolling it and few nations -- including
our own -- have and are enforcing adequate
national regulations to control pollution.
The United Nations has set up an environ-
mental program  UNEP! and is talking about

a worldwide moni tor i ng program as wel I, so
it has got a start. But I think we are
moving backwards faste r than we are moving
ahead.

Q: What about the attitude af many de-
veloping nations that pollution is a
sign of indus tria'Iization and they don' t
really want to do anything to slow that
down2

A: I suppose i f thei r economy developed
to the point where the cost of pol lution
was affecting their benefits they would
probably be wil!ing to spend some money to
overcome pollution. Their attitude now
is; "If you want to control pollution in
our waters then ~ou pay for lt. Don' t
expect us to reduce our income by using
our revenues to pay for the costly pro-
cesses of pollution abatement un less there
is enough pollution for us to see that
there is an adverse affect." My experience
in talking to developing countries is that
they are rot very interested In reducing
pol!ution. They would much rather have
the deve!opment.

Wasn't one of the purposes of the
Fi she r i es Conse rvat i on and Management Act
to reduce the amount of fish caught off
our coasts by fore i gn f i she rmen2

A: Yes, there is a reduction in foreign
catch off our coast. There has been about
a 50 percent reduction in the number of
foreign vessels, which tells me that to
some extent the nations are reducing the
number of inefficient vessels because
there is now a cost in terms of 'license
fees and other costs. We have gradualry
been getting control. Before the passage
of the Fisheries Conservation and Manage-
ment Act, foreign catches were probably
not reported accurate'ly. But now we can
board these vessels for inspection and
they are subject to fines and imprisonment
for violations . This is an incentive for
them to keep accurate records, probably
for the first time, so actually the real
r eduction in catch is probably greater
than the records would shaw.

The bulk of the foreign catch are fish
that we do not harvest. For instance
the !argest foreign fishery in the world
is the Alaskan pollack fishery in the
Bering Sea, Americans don' t harvest any
pollack. The hake fishery is another big
foreign fishery. Hake is a low qua!i ty
fish that doesn' t keep wel I under our



methods of keeping them in the hold for a
day or two before they' re brought Into
shore For processing. Foreign vessels
b ri ng them aboard, machi ne f i I let them, and
freeze them within an hour after the fish
are caught.

Q: Would you commen t on the type of
jurisdiction over mining in the deep sea
bed that is likely to be rmplemented7

A: There are two ki nds of legislation
being considered. One type would specif-
icaIly ''give" the site to the entrepreneur,
so that if he invested in it and developed
the site he could depend on receiving the
returns f rom i t. The other type of 'legis-
lation would not be site-speci flc and would
not give ultimate rights to the entrepren-
eur. Obviously, the entrepreneurs are in
favor of the former and opposed to the
latter. Both types of legislation would
provide some i ns urance against losses
caused by international action, IF a Law
of the Sea Conference Agreement were signed
and ratified and the mining sites put under
control of a sea bed authority cont rolled
by the developing nations, a company would
be indemnified for any loss caused by new
restrictions on its mining permit. If the
company lost money because it wasn't a good
Ir vestment, that would be another matter.
The point of this type of legislation is
that is something the United States does
costs the company money after they have
i nves ted i n good faith, then guaranteed
insurance by the U.S. gove rnment would
indemnify the 'loss. Developing a mining
site requires substantial investment. The
nodules are harvested by suction dredging;
the material is then transferred to carrier
vessels, brought to shore, crushed, and
then the minerals are recovered by elec-
trolytic, and chemical processing.

The prob lcm wi th thi s leg i s I at ion when i t
was first introduced was that i t didn' t
distinguish U.S. capital in multinational
mining corporations from the total invest-
rnent. That has apparently been s traighten-
ed out satisfactorily. beany people--
myse lf included -- see the multinational
corporation as a joint ventur e which is
still in its infancy in terms of ocean
indus tries . I see this type of venture as
an important way to transfer technology and
to resolve in part some of the problems
between the "haves" and "have nots." I
believe that private i ndus try and private
capitai can do a great deal toward bringing
the developing countri es into the i r share
of the wealth.

If we are wise enough to transfer capital
in the right direction with appropriate use
of human resources, perhaps the reallocation
of resources can be accomplished effectively
without the riots and conflict that appear
inevitable otherwise.



I-B International Law and
Conflict Over the Use of
the World's Oceans

by Harv r n L. Durham,
Office of International Education,
Oregon State University.

INTRODUCTION

I won't try to give you an international
law course in one hour, but I will try to
go over some bas i c, tenets of i nternat i ona I
law as they relate to the ocean. One of
the initial questions is whether there is
such a thing as international law, You
could spend many sessions if you wanted to
argue the legalistic points of view on that
question.

ORI GI NS OF I NTERNAT I ONAL LAW OF THE SEA

I would say historical ly that what occurred
is that men have been trading, sailing
fleets, and protecting their commerce. They
have trired to resolve the conflicts which
inevitably arose concerning this commerce
on the oceans by arriving at some mutually
acceptable agreements, There are various
methods of resolving conflicts. One of
these is war, and that has occurred; indeed,
if you study history you can see all sorts
of examples.

4/Ith respect to the development of inter-
nationai law and the sea, a number of
things have occurred. First, certai n cus-
toms or procedures have evolved. These are
general practices that came into being and
that were agreed to or observed and carried
out by most trading "countries." Initially
it may have been among the city-states.
Since their inception, it has been carried
out by most of the nation-states, These
actions by nation-states came to be accept-
ed and considered customary international
law.



A famous case i I lustrating this source of
international law is the Scotia case.
Hene was a si tuation where two vessels had
collided at sea and the court was trying
to establish responsibility. One was a
British vessel and one was an American
vessel. The problem was that the American
vessel had been sailing with only a white
light. It did not carry the green and red
!ights customarily shone by such vessels.
This was contrary not only to national law,
sinre the Congress of the United States had
legislated on this matter, but the court
held that lt was "... contra ry to customary
i nternati ona I law� . " By that time, during
the 19 th century, most nations had accepted
the concept that you had specific lights to
identify ships in a certain way -- it was
customary international law.

Another source of international law came
about when nation-states concluded agree-
ments wi th each othe r. Usua I I y thi s took
the form of what we cann bi lateral treatres
 be tween two count ries! and was most often
between major shipping or trading nations.
Host of these began as trading agreements,
though for this class I am not going to
even discuss such ques ti ons as t ransference
of monies, bills of lading, tariffs, quotas,
countervailing duties, dumping and things
of that sort. These are matters that make
up treaties and are part of international
law, but for tie most part they do not con-
cern us immediately except to mention that
such treaties or conventions are another
source of i nternati ona'I law� . Hany of these
did become mu!tinational in that many
nation-states became parties to them.

One ii lustration of a case involving
treaty o r "conven t Iona I ' ' I aw was the famous
Lot~s case, in whi ch the court referred to
the Convention of Lausanne of July 24, 1923.
The Turkish ship, Boz Kour t, and the French
ship, totos, had ooaa dad at saa with oaa
loss of I i fe. Since there had been a pre-
vious agreement between France and Turkey
at Lausanne as to which country would have
jurisdiction in certain cases, the court
settled the case, avoiding violent action
by either nation . In its decision it re-
ferred to the Lausanne ronvention. Thus,
convention is another source of interna-
tional law.

Then you have what is referred to as
"judicial decisions of international
tribunals" as another source of inte rna-
tiona I law. This began to develop towards
the end of the 19th century when there was
an impetus to set up some international
courts or tribunals and to get learned

judges that would hear cases or problems
between countries. The Hague in the
Netherlands was one of the places that this
was cente red, although there were and are
some regional courts set up in other places.
One of the most promi nent was the Permanent
Court of International Justice . Your iast
week's speaker, Prof. Donald HcKernan, men-
tioned various regional organizations. In
some instances these may have or may develop
a regular court system where judges hear
cases between members, thus creating another
forum for international disputes.

I mi gh t ment i on that nations tend to th i nk
in terms of sovereignty. As Prof. Condon
says, nations look on their ships as being
extensions of their own lands or shores and
the concept of control over them i s so vital
that they tend to guard it jealously. Thus
when nat i ons agree that they wi 11 go to
some third body to judicially resolve some
issues, they give up some of their rights
or control. This seems always an issue in
international law: what are you going to
give up and what do you get in return?

Q: When a nation-state passes a law they
have a means of enforcing that law. What
is the force behind international law?

A; That's a good question. Short of war,
how do they decide how to do such things?
Certainly it is a question that has never
been resolved in the sense that nations may
or may not agree to a judicial decision.
In most cases it is voluntary. So in order
to bring a case to the Hague, for instance,
the parties would have to agree to abide by
the decision on ce rtain types of issues.
Previously they might have agreed to allow
the courts to decide certain kinds of things.
For instance in the matter of collisions at
sea, or conflicts over fishing rights, or
neutrality during war and so forth, One
that they all seemed to agree on was the
out'Iawing of piracy. That doesn't mean
that all nations abided by the agreement,
but they all agreed that it was to be out-
lawed. Then they would turn around and
comm'Iss i on p ri vateers to go out and prey
on the enemy's commerce. As you may recall
in the Revolutionary War and in the War of
1812, we did not have enough war vessels
so we commissioned privateers. That is an
interesting commentary on inter nati anal law.

It is one of those concepts in international
law that i s di f f i cul t to grasp, We are
used to a law where we have enforcement,
You incarcerate someone, or f ine them, or
do whatever i t i s to penal ize them; but in



international law we
enforcement agency,
force, so to speak.
Nations you have got
police force. It is
force or maybe world
is brought to bear,

just don' t have an
There Is no police
Even under the Uni ted
only a theoreti ca 1
us ua I I y on I y a moral
publ ic opinion that

Q: Wouldn't the power or force be the
economi c advantage for cooperat Ing?

A: Well, in many instances you have to
go right back and raise the basic ques-
tion, "Is it in the interests of the
nation-states to set up some peaceful
methods of settling their disputes?" I f
it is in their interest, they wi I I agree
to it. If it is not in their interest,
they will find some justification for not
dol ng so. Thi s is reali ty, whether you
think it is legal or not. When I used to
teach international law one of the pe r-
sis tent questions raised by the students
was, "What is the a0az'e deciaia or pre-
vi ous deci s I on' ?" In thi s country we are
used to the English concept of law which
often refers to previous decisions on which
to base a court decision. I would often
respond by asking them to look at decisions.
It may refer to previous decisions or it
may just not consider them important In
a certain case because of soci al or econ-
omic or moral issues. So you see that
even at the national level we don' t always
look to siam decisis though we think our
court system embodies th I s concept.

legal relations as wel I as between states
as between private i, hividuals.''I/

This process takes a long period of time.
A deci sion of a judge may set a precedent
or it may not depending on the situation
or principles involved in the case. So
you can see that this is an area that is
somewhat nebulous, when we speak of the
"general principles" of law as a source
of International law. It is sometimes
di ffi cul t to get agreement on these prin-
ciples among nations. Closely related to
this source is that of the doctrine of
recognized authorl ties. When we look back
at some of the recognized authorities of
the past, i.e. the great writers such as
Hugo Grot ius or Herschel Lauterpacht, we
probably don't have too much trouble.
When we get to more recent authorities
then we get into problems since they differ
in their opinions, so we tend to go back
in order to be relatively safe. But,
whether the doctrines that authorities all
agreed upon 100 to 200 years ago or even
50 years ago may apply to p resent day
problems is a serious question, so this
source becomes less viable. Some author-
ities refer to another source of inter-
national law or you may look on it as a
variation; this is the concept of "equity"
or what is "fair" or "just'' under the
circumstances of a case. Sometimes you will
find a tribunal making decisions on such a
basis.

AREAS OF CONTINUING CONFLICT

In a sense these international Judicial
bodies, these j udges, are looking to the
previous intentions or decisions, looking
to accepted cus tori,s, and looking to gen-
erally accepted principles of Inte rnation-
al law as they decide cases. Prof. Herbert
Briggs has this to say about the subject:
"International law, as we I I as domestic
law, may not contain and generally does not
contain express rules decisive of particu-
lar cases, but the function of jurispru-
dence Is to resolve the conflict of oppos-
ing rights and interests by applying in
default of any specific provision of law,
the corollaries of general principles and
so to find exactly as in mathematical
sciences the solution of the problem.
This is the method of jurisprudence. It
Is the method by which law has been grad-
ua I ly evolved In every country resulting
in the definition of the settlement of

1'aauee of Trade and 8'conomica: Let us look
broadly at some of the treat ies or conven-
tions between nations. Host of them were
related to trade and in that respect usual ly
had articles concerning financial aspects,
Even today trade questions and tariff ques-
tions and tariff quest ions are some of the
key factors in our treaties and agreements
and cause some of the most bitter disputes
in the negotiations. Economic factors are
often a cause of di sagreement among nations.
How high or what kind of taxes wi 1 I be
levied on goods is a serious question. You
know what a tariff Is, I presume. It is a

Briggs, Herbert W., Law of Nations:

ton, 1972



a custom duty or tax levied on goods. An-
other factor is a quota or I imi t on the
goods, i .e. whether you wi 11 a I low some
other country's goods to come in. These
are key Factors in trade and thus in
treaties. There may also be such matters
as docking privi leges, privi'leges to pur-
chase supp 1 i es and othe r mat te r s pe r ta r n-
ing to the vessels or crews themselves. In
early days they were much concerned about
the treatment of sai lors who were ship-
wrecked. A re lated subject i s the vesse'I
in dist.ress, which has come to be allowed
i nto territorial waters under international
law even though the vessel may be a warship.

F'r'eeaar, af the Seas: Another bas ic concept
that is accepted at the present, but which
was not in early times i s the one mentioned
by P rof . Condon, wh i ch i s "F reedom of the
seas." lt was espoused by many nations
historically, but there were those who pre-
ferred to think in terms of control for
themselves. For instance, Spain and Portu-
ga I were qu I te content wi th the Papal Bu'I ls
of 1493 and 1906, which essentially divrded
the wor rd's oceans betweer. the two countries.
Ir,te restingly, It was strongly espoused by
Hugo Grotius in 1609, so you can see that
it took some time to be accepted. Yet In
reality it is a concept that has some limi-
- ati ons even today and may be changi ng with
respect to these limitations in the future.
ln general, freedom of the seas means the
right to navigate the seas and to ply tr ade
between countries. It also means the r'ight
ro fisl. in these seas. Over the years
nations have agreed that any country can lay
submarine cable under the high seas. In
more recent times we have now extended this
concept to the matter oF flying over the
high seas. With the techno'logical develop-
ment. of the airplane the seas have in effect
been extended upwa rds, We now think of this
area of Free navigation as extending 30
miles upward over the seas in those parts
that a~e considered the "high seas," When
nations talk about extending their ter ri-
tori al seas thi s may raise an interesting
question whether that extension of juris-
d I cti on and restriction of Freedom of the
seas includes the air above those seas or
not,

.!ighb cr' Zrrrraaer:s Passage: Some other
basic concepts that are neld under inter-
national law that effect the use of the
oceans is the "right of innocent passage,"
meaning that vessels can travel peaceful ly
through terri torial waters, i,e, waters
adjacent to and claimed under the control

of some nation. Thi s means that a ship
may traverse the high seas and then come
Into and pass throuqh the terri torial water
of some country, but i t i s subject to cer-
tain laws and requlations qoverninq those
waters that may be related to navigation or
even security, This is one concept that
has been dev loped and held for some time.

Kztratez'ritomaliQr A concept mentioned
by Dr. Condon is "extraterritoriality'' by
the flag and the vessel. The vessel is
considered as an extension of a country' s
territory. This brings up a number of
matters under international law and I wi 1 I
mention a few. One aspect of extraterri-
torialityy is that the authorities in
charge of a vessel have certain civi I and
criminal jurisdiction over persons aboard
the captain has control, even ln the
terri tori al waters of other countries.
Sometimes you may get questions of con-
f 1 icting jurisdiction, but unless there is
a violent crime, usual ly the flag of the
vessel will indicate the authority; you
might say control follows the Flag.

Then there are questions of legal juris-
diction invo'Iving co'll is ion of ships at
sea. These matters are primari ly decided
nowadays by conventions among nations.
Sometimes in the past i t was under the
jurisdiction of the closest port. Another'
question involving the "flag" is the matter
of po'Iitical asylum. Ordinarily this is
prohibited for merchant vessels; they
can't effect political asylum by taking
someone aboard from another country. War
vessels may do so. An interesting case
I.hat showed the problems of concurrent
jurisdiction was The Crown vs. Anderson.
ln this case, a citizen from country A was
aboard a vessel flying the flag of country
8 and plying the territorial waters of
country C; Anderson, an American seaman,
was aboard a British ship sailing in French
waters. Anderson had murdered a fe! Iow
seaman and the ques t ion was whi ch country
had jurisdiction, The French authorities
made a claim of juri sdicti on based on
territorial waters, but the Bri tish captain
sailed his vessel into a British port and
France did not then press the claim. In
the British court, Ande rson made the asser-
tion that since he was an American he must
be tried in an American court. The court
rejected that plea, and tried him, and sub-
sequently sentenced him to jail for his
crime using the concept that jurisdiction
follows the flag.



You mentioned the concept of freedom
of the seas. I ran across an article
pointing out the new competi tron of the
seas and I wonder I f in your opinion these
extended 200-mi ie jurisdictions are turn-
ing away From the tradi tional concept of
freedom of the sea?

A: Wei I, that is one of the questions
that have to be resolved and ! real ly
don't have any simple answer now. We have
been talking primarily about trade and
trade routes and the problems involved in
international law related to such things,
but I think. that the 200-mi ie I imi t issue
i s I e lated to the economi c i ssues of the
resources wi thin and under the seas. What
i s under the sea and what sea 'I i fe r s
within the sea within those arbitrary
limits? I f national utilization of those
resources becomes extens ive enough and
Important enough, then it might wel I in-
terfere with the concept of freedom of the
seas. Hi stori cat ly, you remember, there
were nations that tried to control the
seas: Spain, Portugal and Britain. Basi-
cally the United States Congress does not
seem concerned with the concept of freedom
of the seas within the 200-mile limit
berause it wishes to control the oceans
within that limit. I believe that the
major powers of Russia, Britain and the
United States want freedom of the seas,
but with some restrictions . So how we
resolve these issues -- our s trategic and
economic concerns -- is ver y important .

canal that belongs to another country.
Countries may grant these things under some
pressure or they may be voluntary, but they
are usually part of a treaty or convention.
For instance, under the U.S. Panama Treaty
the Uni ted States included the concept of
servitude in granting to all ships the right
to use the Panama Canal. The U.S. actual ly
controls the canal but al laws a I I ships to
pass through it, The Suez Canal operates
unde r the same concep t. Another i n ter es t-
ing example is close to home: if the British
and I ater Canadians had not al! owed Amer-
ican ships to use the St. Lawrence Seaway
our ocean-going ships would not have access
to tihe Great Lakes. When the Brazi I ians
opened the Aimazon R, .er tihey granted ser-
vitude to ships of other countries. An
interesting variation was the convention
gove rning the Black Sea passage wherein
the British primarily forced the restr'iction
of passage of war vessels on the Russians.
This points up something that you should be
aware of in international Iaw: such law
relates directly to the power relationships
among nations. To ignore this is to not be
realistic about international relations or
international law, You might have an
agreement among a number of small nations
concerning some matter of international
law, but unless you got agreement from the
major imaritime powers such as the U.S.,
Britain, Japan, France, Germany, etc., the
agreement would not be "effective inter-
nationall law." That is a concept to keep
in mind.

Pfraaiyr On another subject, I mentioned
previously that all nations agreed under
international law that when caught, pirates
should be tried in appropriate courts.
Whereas in the past piracy was primarily
for economic gain, in recent times acts
considered piracy ar'e increasingly motivat-
ed by extreme hatred, or revenge and
retaliation for some action by a state or
factI on within a state. This is an in-
terestingng new twist to the concept of
piracy� . A s I mi lar area of agreement among
nations is found on the question of
"slavery." After the British took the lead
In prohibiting the s lave trade, they were
soon successful In getting all nations to
prohibit the t ransportat i on of slaves and
in nearly all of the conventions there is
a clause allowing the stoppage and search
of suspected "slavers."

Sezuitude: "Servitude,'' Is the rights of
using or passing through some seaway or

Pub2io Veaae2a oz Vaz'appar A rather new
area of international law concerns state-
owned vessels whi ch are engaged in trade.
Intent I a I ly, state-owned vesse is were
<arships. Not being engaged in trade they
were not subject to the applicable rules
of International law. Since WWI there
emerged countries whose form of government
provides for only state-owned vessels.
After a series of court cases and disputes
it has farrly well been accepted that if a
vessel is used exclusively for trade, even
though state-awned it Is subject to the
rules of international law.

Bas I ca I ly, pub I i c vesse ls have immuni ty
from many things on the high seas, as you
can well imagine, although they are sti 1 I
subject to certain restrictions as well.
However, on the high seas they may stop
merchant vessels to search for pi rates or
slaves, and in one other instance they have
special authority: they can stop a merchant
vessel of their own flag or any other i f



they suspect that a vessel is trying to
use another flag disguised as their own .
This is accepted international law.

."erzitozia~ caterer We have been talking
about the high seas and basic concepts of
control and freedom. I should mention that
a recent development is the concept of a
zone contiguous to a nation's land mass.
This is a very recent development, and
would say it is not yet accepted Inte r-
national law, It involves a territory
beyond the fairly we I I accepted distance
of three miles  or the distance that a
cannon ball could st ri ke and thus control
that area!, In recent times there has
been a move on the part of some nations to
extend that limit to twelve miles. This
raises some interesting questions if we
look to technological development and
defense. Should we now extend our terri-
torial waters 3000 or 5000 miles, since
we now can fi re ball istic miss les that
distance and thus control that area7 This
question of the concept of terr'i torial
waters and contiguous waters is one that
Is fraught with much potential conflict
between nations. Internal waters such as
bays and inlets are pretty well clarified
under international Iaw, but these other
zones are still not clarified because of
recent moves by vari ous nat'I ons.

As long as we are talking about military
matters, I should mention another concept
that is accepted in international law.
That is the rnatter of the ri ghts of a
nation's public vessels to engage in
"hot pursuit.'' Such an instance arises
when a nat I on, tryi ng to enforce its taws
within its territorial waters pursues a
violator with war vessels on the high seas
to make the arrest. There are specific
rules: the war vessel must have made voice
contact on sight of the violation and then
must be in the act of continuous pursuit
before making the arrest. Where would you
think this might have been particularly
useful7 Answer: Duz'ing prohibition.
Right! During the days of prohibition
there were so-called rum-runners that
would wait three mlles off shore for the
opportunity to come in and unload their
wa res . If they could not be purs ued be-
yond the three nii le limit, chances of
capturing them were restricted.

is an extreme penalty. Even today it can
of ten be that. You have to go through a
trial now, but then it doesn't have to be
too long.

Q: What Is piracy?

A: 'I knew you might ask that so let me
read you a definition given by Jacobini:
"Piracy in more modern comprehensive terms
is the act of doing or attempting to do an
unauthorized act of violence by persons
aboard one private ship or aircraft to per-
sons or property aboard another ship or
aircraft or to the ship or to the aircraft
itself on the high seas or in the air with
the Intent of depredation. piracy also
includes successful mutiny. " I As you may
recall from the story of Mutiny on the
Bounty, those people were considered
pirates.

Q: Can a ship captain revolt against his
government? Is that piracy7

A: No, that is usually defined as in-
surrection and that would be in a whole
other area of international law, concern-
ing the questions of recognition of insur-
rection, rights and responsibilities to-
wards insurrectionists and so forth.

Issues of Vozf'ar'e.' I hope you have some
feel for how these th'Ings develop in
international 'law. We ought to touch on
the matters related to war because natl on-
states did get Into conflict situations
and go to war. This brought up the ques-
tion of neutrality and neutral rights for
nations not involved. What rights and
obligations did they have? Again it goes
back to commerce on the high seas,

Hietozi ca7. Agzeemente: One of the first
mode rn declarations was that ot the 1856
Paris Oecla ration which came out of the
Crimean War. This declaration abolished
privateering. A neut ra I flag was to cover
the enemy 's goods, with the exception of
''contraband." For instance, if you had
Russian goods on an American ship you
could pass through the British blockade

Q: What are the penalties for pi racy7

A: The usual penalty is death. Yes, it
I/ Jacobini, H.B., International Law
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w i thou t conf i scat i on, prov i ded the goods
were not of a type considered contraband.
Also, neutral goods, with the exception of
contraband, were not liable to capture
under the enemy's flag. Thus i f there were
American goods on a Itussi an ship captured
by the Br I tish, they could not conf i scate
them unless they were contraband. Another
part of the Declaration of Paris dealt with
biockades. They must be sufficiently
maintained and effective ln order to be
binding by international law� . The United
States took exception to the question of
bl ockades, but shortly we were involved in
a civl'I war of our own and wer'e happy that
we had not protested too much, The U.S.
government decided these were sound prin-
cip'Ies and basically supported them from
there on. We had essentially reversed our-
selves in a matter of less than six years .

The Hague Conference of 1907 tried to set
up international prize court. This was
fol lowed by the Declaration of London rn
1909, which tried to set up rules basically
for ''non-belligerants or neutrals." It
spelled out definitions of bi ockades in
time of war, what was to be defined as
contraband, the destination of neutral
prizes, the transfer of neutral flags, the
character of "enemy," a convoy, etc. By
this convention there were three kinds of
contraband. The first was "absolute con-
traband." Theoretically this is anything
that could be used immediately for war
purposes. Next was "conditional contra-
band,'' made up oF Items that might or might
not be considered direct'ly useful In war-
fare. Then there was "occasional contra-
band" made up of 'Items that might rarely
be useful in war. There were lists of
iI tems that fit into these va rious categor-
ies. In modern day warfare, where we have
the concept of total war, the whole ques-
tion of contraband has literally been
thrown out the window. It doesn' t fit
anymore.

Q: I'm still confused. You say that for
instance an American ship was carrying
contraband to England: then would the Ger-
mans have a right to sink It2

A: Technically, no. They could capture
it because lt was carrying contraband. That
was one of the key questions involving sub-
mar i ne war f a re i n WW I . The Ge rmans took
that position in the sinking of the
Lusi tanla; even though lt was a passenger
vessel they said It carried muni tlons of
war. The Brl tish said the i tems were not

di rect war i tems. I f i t were proven that
there was contraband aboard then the Ger-
mans might have been wi thin the legal defi-
nitions of the London Convention on that
score. They really did not know at the
time. In times of war international law
does not seem to matter too much. This is
one of the things that you must recognize.

Sxbrrrarirrea: Yhi s di scuss i on natural ly leads
to the question of the submarine and Its use
in warfare. It is a technological develop-
ment and technology has made and wi I I con-
t i nue to make changes i n i nte mat i ona I I aw,
not only ln times of war but in other ways.
For Instance, the me~em FlshIng fleet's
cruising ability, tne huge oil tanker's
docking problems and potential po'Ilution
problems, and vessels that can mine the
ocean bottoms, All raise issues that in-
ternationa! Iaw could settle . We have been
talking mainly about trading routes, but
technology, particularly the submarine, has
changed that, too. In the past, it was
acceptable to attack enemy warships but
enemy merchant vessels were subject only
to capture - or if you sank them you had to
warn them and allow the crew to get off,
and so forth. When a vesse'I was put into
use that itself was subject to sinking,
ramming or even shel'ling from an armed mer-
chant vessel, it created a new situation.
The rules of rnternati onal law were jus t not
technical'iy In line, or should we say that
technology was not ln !ine with internation-
al 'law7 Anyway, the Germans in particular
began to sink enemy merchant ships. Von
G'lahn has this to say of the matter: "The
submarine could abide by the traditional
rules governing the encounters with enemy
merchant men, including visit and search,
as long as those vessels were not armed and
and had not been instructed to ram submar-
ines on sight and as long as extended
f'I irghts from shore or from carriers were not
practicable. As soon as any of these three
factors made its appearance, the submarine
had to abandon adherence to customary pro-
cedures . Lauterpacht was legally correct
when he asserted that the novelty of the
weapons does not by Itself carry within It
the legitimate claim to change in the ex-
Isting rules of war. But he became naive
from the practical point of view when, after
admitting that international law must adapt
itself to the changes required by the
appearance of new weapons, he outlined how
the rules might be changed to accommodate
the peculiar problems connected with sub-
marines. To propose seriously then that in
exchange for the abandonment of the arming
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of merchant vessels, submarines should be
prohibited by treaty either from striking
merchant vessels altogether or from sinking
them anywhere except in certain areas c'iose
to shore was totally unrealistic. History
has shown that almost every new weapon
the battle elephant, Greek fire, longbow,
crossbow, siege gun, rifle, ba'I loon, ai r-
plane, dirigible, submarine, and now nuc'lear
weapons and ballistic missles -- has been
initially greeted with outraged denuncia-
tionn. If, however, the weapon proved
effective and its users were able to de-
fend themselves successfully against
retaliatory use of the weapon in question,
the use of the weapon would be regarded
sooner or later as lawful.''I~ This is an
international law that it adJusts itself
to the new circumstances created by
technology.

Other reappear Mines are another technical
problem for lnternat lonal law. I don' t
have any figures from WWII on the losses
from mines, but it was considerable. The
development of contact mines and then the
electrically detonating and other types
of mines increased the problems for com-
merce, and in effect For any formulation
of internatfonaf law on the subject.

Another area related to technology and in-
ternati ona I law which is of real concern to
our own institution, Oregon State University,
I s the question of freedom to undertake and
carry out scientific research under inter-
natlona'I agreement. This is an area that
has traditionally been immune from I nter-
Ferenre by any nation under international
I aw. Now it Is being subjected to pres-
suree from some nations who wish to control
afi scientific research within their terri-
torial waters.

Hospital ships were supposedly inmune from
any attack by the enemy under international
law and the re was also a customary inter-
national law which allowed fishing vessels
and small boats to be immune from capture
or attack. There may have been a few
problems in WWI, but what you had in WWII
was the use of such small vessels by the
Japanese in theIr commerce to an extent
that the allied nations began "violating
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international law'' because they felt it was
in their war interests to do so.

FIeutra li ty and Ãord!e Lligex ency: Neut ra I i ty
may be a difficult concept to understand,
but it has long been recognized under inter-
national law that any state has the right
to remain aloof from the conflict and thus
be neutral. There i» a difference between
neutrality and nonbelligerency, although it
is rather technical. If you are neutral
you take no sides In a conflict. In non-
belligerency, although you may not openly
take a position nor enter actively into the
conflict, you do in fact support one side.
Just so you won't think that I am picking
these things out of my head let me mention
that in lq39, the United States government
passed certain neutrality legislation and
it repealed certain laws embargoing the
sale of weapons. It was not particularly
interested in supplying these weapons to
Germany, but rather supplying them through
Canada, or directly, to Great Britain and
France, In 1940, the Pres ident by pro-
clamation exchanged son+ 50 aged destroyers
In return for 99-year leases on some British
bases in the Caribbean. We were stiff some-
what neutral in a technical sense, but more
realistically we were a non-belligerent be-
cause we were supporting the Allied side.
The subsequent lend-lease legislation of
1941, in which we agreed to lend or lease
certain items to the Allies, is an addi-
tional piece of evidence of our non-belli-
gerency rather than strict neutrality.

To some degree during the 1970's, nation-
states have been bound under International
law to honor neutra'I i ty and neutral rights.
Under neutral rights you have the inviola-
bi llty of territorial waters; that is,
be 1 1 i gerents cannot invade those waters. A
neutral country cannot discriminate between
them; it has the right to bar all belligere-
ntt ships from its ports, or It may let all
belligerents enter. This is i nteres ti ng,
for to discriminate would in effect violate
the concept of neutrality. If it should
decide to let alf belligerents into its
ports, that includes wars hips. There are
some interesting technicalities involved in
the question of a I lowing wa rshf ps I nto a
reutral port. There is traditionally a
24-hour time lag between the time one belli-
gerent warship may depart the port and the
time that an opposing warship may depart.
The theory is to allow them time to get out-
side the territorial waters before they
could fight each other. Neutral coun tries
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may I imi t the number of warshi ps in port,
for i nstance, some count ri es have sai d they
don' t want more than two at any one time.
Another right of neutrals ls to control the
extent of repairs to warships entering their
ports. They tradi t ional ly el low this, but
the extent is limited and they must make
the i imi t clear. Again, they cannot di s-
criminate between belligerents. One of the
most eel ebr'ated cases occurred during WWI I
with respect to the battleship Graf Spe'L
which was severely damaged in battle with
some British heavy cr'uisers and put into
Montevideo Harbor while the British ships
cruised outside the territorial waters.
The captain was given 72 hours to make it
seaworthy -- that was the standard ru!e,
You are not a!lowed to make major' war re-
pairs in a neutral port. If Uruguay had
a!lowed that it wouid have violated its
neutrality and the British would have been
justified In entering the territorial
waters instead of waiting outside the
boundary for the 72 hours. So the German
captain transferred all but a skeleton
crew to another German vessel in port, the
2'aroma, I believe, and then took his ship
out into the territot ial waters with the
skeleton crew, scut tied i t, and commi t ted
suicide. He knew that it was not in good
enough repair to fight and survive.

Also, it should be noted that anyone has
the right to reprovision and refuel in a
neutral port. But, here again it is a
matter of how much rep rovisioning and re-
fueling: totally, or what used to be called
''bunker full,'' or just enough for a ship to
make one of its own national ports.

There is a related quest ion -- can a country
still be neutral and yet supply belligerent
warships through use of another country' s
ships. It Is difficult sometimes to deter-
mine the destination of goods, as well as
the true nationality of the ship. As you
have learned earlier tonight, many ships
may fly the Liberian flag, but may be own-
ed by, say, Japanese. So if such a ship
had a contraband cargo bound for Ch!na, who
might be at war with Russia, it might be
difficult to detect and prove that the coun-
try supplying the goods was not neutral.
Most of the courts have shied away from
dealing with this kind of questi on. Theo-
retically, a neutral should not be shipping
contraband goods to either side, but that
is difficult to enforce in fact. Another
principle involving neutrality is that under
international law ships are not allowed to
change registry in order to avoid being
part of a belligerent nation 's shipping
fleet. To put it another way, a ship which

really belongs to a belligerent may not
change its registry to gain neutrality.
Wi th so many vessels flying the Swiss and
L i be r i an f 1 ags th i s may ra i se some ques-
t i ons in the future.

Continuous Vorrage: The question that we
have just been speaking of leads quite
naturaliy into another concept in Inter-
national law known as the doctrine of
''continuous voyage." This concerns the
right of belligerents to stop and search
vessels for contraband . It really grew as
a reaction to a procedure that was used by
weaker naval powers to get needed war
supplies even thoua', they were blockaded.
For instance, the French commissioned Amer-
icann or Dutch or other neutral ships to
carry goods th rough the British blockade.
The British then championed the concept of
"continuous voyage . " They said that they
could prove that a neutral vessel was pick-
ing up contraband goods from a bel!igerent
terri tory and t ransport i ng it eventually to
a be1!igerent country, they could confis-
cate those goods. Even though the origin
of the vessel might be a neutral port and
it might be a neutral vessel, it was indeed
bringing contraband goods to the enemy,
they said.

1'international Cour ter
Q; Where would the kind of i ssue that you
are speaking about now be reso!ved7

A: Usually they would be heard ei ther at
the International Court of Justice or an
arbitration court of a regional nature, or
a special arbitration court set up to deal
with such issues and agreed to by the nations
involved. The U.S. would probably send most
issues to the international Court of Justice.
Also, we have had standi ng arbitration courts
with the Canadians for a long time. Over a
long period of time nations deve lop the
patte rn of going to court with certain types
of d'Isputes in order to avoid conflict. This
is what we are ta'I king about today -- trying
to develop agreements or treaties among
nations to sett'Ie differences peaceably
concerning the use of the world's oceans.
These concepts of international law and the
various treaties have developed historicaliy
out of trade and commerce, fishing rights,
problems of neutrality and war, etc. You
know that in the past there has been con-
flict among nations for power and control
of these things and this has often led to
war. More recently we have been talking
about rights to resources in the ocean
and maybe even the matter of survival itself.



These are questions that haven' t been rais-
ed before, or at least not to this degree.
Technology now has capabilities that give
a whole new dimension to the situation, and
this is disturbing ta people. We don' t
know quite how to cope with it.

Q: What aspect does the United Nations
play in all of this?

A: The International Court of Justice is
part of the United Nations. The countries
that are members of the United Nations, and
there are over 140, wou'Id ordinarily agree
to have re rtain kinds of issues settled in
the International Court of Justice. The
question real'Iy goes back to the matter of
national SoVe reignty. If a nation does hot
»ant a matter to be decided by the court it
will say that it is nat a juridical dispute,
i.e., it is nat a legal question, rather it
is a political matter. It will say, we are
not going to allow this matter to go to the
cour ts for a decision . Then you ar'e into
the game of power politics.

Zasuea o+ tr'ie i!ae of' 0cecr. Feaorzrcear What
we are talking about in questions relating
to the use of the world's oceans is very,
very important. I have only touched on
aspects of i nternati ona I iaw that re late to
trade, commerce, war and some other things.
There are many more aspects of international
Iaw. When you deal with the use of the
worId's oceans you are dealing with the use
o' 70 percent of the world 's surface, trade
among nations, food sou rces, mi ne ra I sources
and relations among people . These are very
important Issues in today's world. In fact,
I do not know of any area that is more i m-
pa rtant. We recoqn i ze that our resources
are limited and here is another potential
source of the minerals and food which are
basic to mankind. The United States is one
of the great trading nations of the world
and we make great use of the oceans. Others
da as well. What we are trying to do ls
come to sarte agreements among nations con-
cerning these new and continued uses of
oceans.

Or. Johnson and I were di scuss ing the mul ti-
nationa1 corporation in the use of the
oceans and trade, a matter I haven't even
touched an this evening. Ooes the mul ti-
national corporation go beyond the nation-
state? Is i ts very existence supernational
as some people al I ege, and therefore do we
have to devise new techniques for grappling
with this entity? A corporation which can
shift capital easily from one country to

another or shi ft the uti I ization of labor
f rom one country to another, i s something
qui te powerful. On the other hand, the
exploration of the ocean floor for mineral
resources wi 11 take large amounts of capi-
tal, probably somewhere between 250 mi I I ion
and 250 bi I lion dol lars; we don' t know ex-
actly, Anyway, i t is going to take a
pretty good size organization -- qui te
probably a mul tr national corporation. Sa
there you are!

Q: One topic that you have not talked about
is off-shore petroleum.

A: We have been talking about the oceans
and international 'law primarily in terms of
t rade . Now that you menti on it, this bri ngs
up the issue of who owns the oceans. It has
been held that the high seas were not owned
by anyone, as I mentioned earlier. As far
as petroleum deposi ts there, those areas
have been considered too deep for use, al-
though we must recognize that technology
may catch up with us. Then you have the
continental shelves; how far they extend is
still a questi on . I am not an oceanographer
but I understand that different countries
have set certain depths as determining the
extent of thei r continental she lf. The
Truman doctrine of 1945 set 200 meters,
believe, as the depth of our continental
shelf. That happens to fit our geological
pattern. If it were universally accepted
it might not benefit some countries, as the
''edges" of some countries drop right off--
they would not have much of a shelf at 200
meters.

Petroleum ls a mineral resource that is out
there under that continental shelf and new
technology is raising the issue of who owns
i t and who can have access to i t. This is
another force at play, one that is cai I ing
For the restriction of the high seas and an
extens i on ol' the so-ca I led cont i guaus zone.

This also brings up fishing rights as well.
The importance of sea life is one of the
i ssues that caused the Uni ted States to uni-
I ate ra 1 I y extend i ts jur i sdi ct i on to 200
mi les. It's interesting how we have revers-
ed ourselves. In 1945, President Truman
stated that the oceans be longed to humani ty,
and in thirty years we have gone 180 degrees
the other way. We now say that we own 200
mi les for fishing rights or sea life, and
we want to extend it for mineral rights as
well. From the point of view of internation-
al law, technical ly we have not establ ished
a principle since it was a uni lateral declar-
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at i on. However, you cannot i gnore the power
relationship and again I go back to this
point: wihen the major maritime nations make
unilateral declaration these become poten-
tial areas of conflict, tremendously dan-
gerous areas, Some people would stress
that we must resolve these issues by com-
ingg to agreements among nations� . As I i n-
terpret the reading oF the records from the
various Law of the Sea Conferences from
1958 to 1974, and the agenda of this coming
session, that's what we have been trying to
hammer out. That is what these conferences
are ail about.

There aie two other areas of concern relat-
ed to the question of freedom of the seas,
The first is the question of ocean pol lu-
tion ei ther through river systems or by
vesseis. In 1954, a convention was held in
London concerning these matters. One of the
things the convent i on at tempted to do was
set up some rules governing pol lution by
ships and prohibi ting it within 50 mi les of
shore, Unfortunate1y these rules have not
been very ef feet i ve up to thi s point � thi s
is a problem we have yet to solve. The
other area of concern is related to the
testing of nuclear weapons in ocean areas,
Theoretically, the testing of these weapons
was banned by treaty in 1963. Whether this
treaty is going to be uphe ld I don't know.
There are a number of countries not signa-
tory to the treaty who are interested in
testing and developing nuclear weapons.
Some of them have island possessions in the
oceans and since they are not signatories
to the treaty they would not be proihibited
by international law from conducting tests
at those sites, We have learned that when
you do that kind of testing there is an
effect on fishing and on the whole ecology,
and depending on the location commerce may
be disrupted, and so forth. These are all
matters of importance in our world today.

Corrflior. Reeolutiorrr
Q: There seems to be a trend for uni later-
al action by nations in regard to the ocean.
How do you see this affecting the develop-
ment of international law?

A: As I have ment i oned, i n the de ve I op-
ment of international law it usually takes
leadership. In many instances i t takes a
uni iatera'1 act -- perhaps taking an extreme
pos i t ion, getting others to come along, and
then modi fy ing your pos i tion i f necessary to
get agreement. This has been the pattern
qui te often wi th one or more powerful
nations taking the leadership role. I

would say that probably this is what the
United States has done, basical ly. It has
taken a 1 cade rshi p r'ole t ry i ng to keep the
momentum going for resolving problems of
the use of the world's oceans through the
Law of the Sea negotiations -- trying to
get the other powerful mari time nations to
parti ci pate and to come to agreements,
This is quite difficult to do in a democrat-
icc society for' various reasons. Fi rst, the
great masses of peopIe probably do not un-
derstand the issues since they are par tial ly
or tota11y ignorant of the facts. Then the
vested interests see themselves losing some-
thing or gaining somethiing, and do not see
that in the total picture one party mi gh t
have to give up sons thing in order to gain
overall benefits. That is the pattern of
international politics or international
treaty negotiation. The democratic country
has these problems to contend with while
carrying on the negotiations, while a dic-
tatorship can pretty weil contro1 i ts public--
not absolutely, but enough so that i t often
has an advantage during the negotiations
and ratifications of treaties.

All of these negotiations are going to be a
matter of give and take, or concessions, if
you like. We are going to have to give up
some things or make ce rtain concessions;
this is going to take leadership. I don' t
know what these concessions are and I am not
advocating anything specific. However, I
think we must be guided by certain consid-
erations, and in that regard the questions
rasied last week are very important. How
can we relate the influence and wealth of
the developed nations to the interests of
the underdeveloped nations� ? This is crucial.
The underdeveIoped nations see ocean use as
being very important to their futures, as
well they might. They are probably looking
at the matter quite egocent ri cally, some-
thing most difficult for nations to avoid,
especially emerging nations. If you look
back in our own history we were fairly
belligerent when we emerged. You have to
reach a certain level of maturity before you
can even look at yourself and reflect that
something you did was probably wrong. When
you think of it, many of these nations are
not even 20 years old yet. Besides that,
the 'leadership in most of these countries
has little or no opposition. There is no
differing poi nt of view. Practically ai I
of Africa is governed by one-party leader-
ship. The re isn't a storehouse of leaders.
This causes a real problem in dealing with
these nations, and yet they are dete rmi ned
to have a voice in many of these matters.
I see it as a hopeful sign that we are tak-
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ing certain leadership steps, that the
United States, Russia, Japan, Germany and
othe r mari time and military powers of the
world are involved . We are going to have
to make some concessions to the less de-
ve loped nations, and some of our people
don't like this. But l see no other al-
ternativeve if we are goi ng to avoi d conflict,
and after all that is one of the basic,
underlying principles of all relations
among nations.
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II-A The Ocean as a Highway

by Ed Condon,
Extension Oceanographer, School of
Oceanography, Oregon State Universi ty.
Professor Condon died on November 29,
1979. Wel! known by a wide circle of
marine colleagues, Condon wil I be sorely
missed for his many innovations in marine
advisory education. Ed was taII physi-
cally and a giant as a human being,
Among st~dents, faculty and friends he
cast a long shadow .

If you' ve been reading the papers recently,
you have seen the tremendous increase in
the amount of oil spills caused by ships a t
sea . This is either a resu It of a lot more
oil being t rar sported or seamen who are not
able.

My topic is ocean transportation. What is
it? What is ocean commerce? One answer
might be the trade of goods or services
between nations by means of water. Whv do
it by water? The coefficient of friction
for moving an object on water is far less
than the friction coefficient for cargo
movement on larid or air. Ocean transpor-
tation is the most energy-efficient way to
move heavy and bulky cargos.

SOME HISTORY OF OCEAN COMMERCE

Here are some stories of the beginning of
ocean commerce.

The Phoenicians wore out a thousand camels
and ten thousand mules before they d iscover-
ed they could build rafts and move heavy
objects from place to place. A single man
could move 1000 tons if the cargo is afloat.
Phoenicians started In this area a long,
iong time ago, At the same time, history
now tells us, the Norwegians were island
hopping between Iceland and Greenland, and
Polynesians were starting to make ocean
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voyageS between i s!andS, OCearr tranSpOr-
tat ion is energy efficient.

At the time the Phr1enicianS Started moving
the i r t rade hg w1ter, other peop le observ-
ed the '. r ad i i g sni ps and dec ided they con-
ta ined irea I th, sc they bui 1 t. ships of 1 ike
size I.o capt.ure t.he Phoenician cargo ves-
sels. This was the beginning of piracy.

As a response to piracy, the Phoenicians
started putting escort boats in the water
to protect the c.argo ship at sea . This
was an infant navy . The navy's basic
purpose was to protect..

The Polyne»ianS vrer e the firSt tO naVigate
out ot sight of land. The Phoenicians and
the Vikings stayed in sight of land. In
!976, a Polynesian ship made a trip fr om
Ha«aii to Tahiti in about a month's time,
usir1g the naVigation Sy»temS that were
user! by the ancients -- they followed the
stars in the sky.

ng ahead in history, in 1492, Columbus,
talian, was supported by Spain In his

to find the Spice islands. The
t.h of the vror Id at that t inre was count-
ot only in gold and silver, but also
pices. Europe obtained spices by way
he Mediterranean from the Arabs, who
spar'ted spices from the Spice Islands

combined sea-land route. Columbus
''Let's go west to the Spice Is lands.''

n I492, he landed in America.
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From 1500 on, Spain ruled the sea, later
to be challenged by England� . Sir Francis
Drake, England 's hero, s ta rted out as a
pirate. He raided Spanish gal!cons, so
the Spaniards began taking a navy along
to protect their cargo. Part of a fleet
of IO galleons, each about 120 feet in
length, loaded vrith silver and go'Id from
Central America, started home for Spain.

A rew years !ater in 1520 ~ Mage!!an decid-
ed to start out on the same adver tur.e under
t!re f lag of Spa in, Spain was the largest,
most povierfu I nat ion in the wor ld at that
t !me, arrri the most feared. Mage I lan ai !-
ed vri th a fleet of f ive ships, each 6'5 tons
and a ! if t le smal ler than a harbor tugboat.
T!rey started from Spain, reached the Stra i ts
of Magellan, the Phi!ippines  Mage!!an was
killed by Filipinos, but the rest ol the
crevr vrent on!, and f inal ly to the Spice
Islands. They returned to Spain sailing
eround the Asian-Indian continent and
Africa. The expedition lost four ships
and 190 men, but the survivors returned
wealthier than when they left.

A hurricane overtook them and drove them
aground in the Florida Keys. The ships
broke up and disappeared. There is sti	
250 mi ! 1 icn dol!ars in gold that hasn' t
been found on the Flor ida Keys ocean floor .

Af ter the gal Icons sank, Spa in began los ing
her empire I o Eng I ish agg ress iveness. Spa in
ruled the waves unti I 1620, then England
ruled the waves unti ! 1945 us ing large mer-
chant ships with an auxii iary fleet behind
them.

ln 1869, the French opened up the Suez Canal
which shortened the voyage around the con-
tinent of Africa by thousands of miles
months of voyage time. A» an aside, India
was a colony of England. When the British
vrent to India for their 2- or 3-year tours
in th army and navy they sailed through
the Mediterranean, the Suez Canal and the
Red Sea . About this time the word ''posh"
came into being, Oo you know what it means?
''Luxurious." The voyage through the Medi-
terranean and Red Sea was very hot, The
word "posh" stands for "port outbound, star-
board home" -- the place to be out of the
sun, on the cool side of the ship.

In addition to developing trade, nations also
had to have a nava I force and a s trong mer-
chant marine to protect the goods, A ship
became an extension of a nation's soil.
That has been proven over the years, Look
back in American history -- remember the
 datrre, the !'fapaguea in Cambodia four or
f i ve years ago? Going back to Wor Id War I,
I reca I I that the Luaf,tarr'a, an Engl ish
passenger ship sunk by Germans, was con-
sidered an extension of England. The world
became incensed and war ensued from the
attack, Ships are still thought to be ex-
t.ensions of the owner-nation's soil.

SOME POLITICS OF OCEAN COMr'!ERCE - THE
BLOCKADE.

During World War I, the L'nited Kingdom and
its aliies were at war with other nations,
primarily Germany. As part of the war
effort, the Germans were blockaded. No
nation can !ive apart from others for more
than a short time; no nation is totally
se If-sufficient. Recently we have d i scov-
ered that we need Arab oi!, we need rubber,
iron, manganese, and lots of other things.
It we were b!ockaded like the English
blockaded the Germans, our industrial
machine would grind to a halt. Back in
WWI, Germany retaliated by putting out
ocean raiders -- pirates. They raided
Eng!ish commerce and a!so our commerce.



In World War I I, once again England and
Germany were at war. This time the Eng-
lish were blockaded by the Germans, only
now submarines were used. German raiders
and submarines sunk thousands of English
ships. They almost. broke England's back
with the blockade. The British retaliated
by blockading Germany and countries that
traded with her. Japan ran afoul of these
b lockades. She was without oil, and all
her west bound ships were being stopped by
German and English ships. The blockade
moved Japan more rapidly toward war.

In more recent times the U.S. blockaded
Cuba, whose trade was mostly in sugar.

SOME ECONOMICS OF OCEAN COMMERCE

Total world Imports and exports were
worth $2,1 trillion in 1974. Of that, the
vaiue of U.S. exports was $98 billion and
the value of imports $'I07 billion, That
is more than our national budget. Trade
is very Important to the U.S. The United
States is far and away the world leader
in trade, followed closely by West Germany,
Japan, Britain, France and Canada. Saudi
Arabia has a tremendous export rating, but
imports almost nothing,

a U .S . port to a U.S . port it has to be on
U.S, ships!, which disturbed our union
people. These are American jobs for Ameri-
can people. The unions feel we shouldn' t
use foreign ships when we have our own sea-
men who can do the job at approximately the
same price. 'In the case of liquid natural
gas  LNG!, we don ' t have any U .S . carr iers
at this time so we have to get a waiver of
the Jones Act to import LNG . In the case
of Alaskan oil, the U.S. does not have any
ships that can haul it novi.

The lumber men in the Northwest see a tre-
mendouss lumber market in the Northeast for
their lumber, but no means of hau'ling it
because of the Jones Act. The Canadians
are presently moving the lumber f rom Van-
couver, B.C. and unloading it in Por tland,
Haine.

We haul about 4 percent of our own goods on
our own ships. Other countries like Nor-
way, Greece, and Liberia haul al I the rest
of our goods. This is not really bad un-
til our nation has a disagreement with an-
other nation; then suppose we want to im-
port a load of iron ore from Asia and the
nation which has been hauling our ore re-
fuses to cross the blockade line. There
is no easy solution.

With whom do we trade7 What is the dollar
value of our trade? How do we accomplish
all this trade? The U.S. owns a total of
843 ships, eighteen of which are bu'Ik
carriers. A bulk carrier is a large ship;
it looks like a tanker but carries iron
ore, bauxite, or grain. We are one of the
world's leading exporters of grain, but we
have only eighteen bulk carriers. Greece
has a merchant fleet larger than ours by a
factor of two, and as far as carrying
grains and ore, has a fleet twenty times
larger than ours. Norway is now carrying
twice as much commerce as does the LI.S.
Who can name a seaport in Austria or a
seaport in Swi tzerland7 Why do some of
these countries own large merchant f leets?
Of what va lue is a merchant fleet to these
countries? Some of the ships never see
home port. Host of the Russian fleet never
see Russia. They fly the Russian flag, but
they spend all their time on the sea.
They 'leave the west coast of the U.S. to
go to Japan, Singapore, Austra Iia, bark
through the Canal Zone, and never go home.

To carry Alaskan ferti1 izer, the U. S. had
only one barge and it was sunk three years
ago so we had to get a waiver of the Jones
Act  which says that if cargo is going from

The Japanese and Swedish can build a ship
for about 70-80 percent of our costs. We
can't compete with them, or perhaps we
don't want to compete, But how long can
you keep a shop inactive7 It is like put-
ting your car in the driveway and leaving
it there for three years without using it,
You go out and expect it to start, and the
tires are flat, the engine sick. It takes
a lot to get ships back in shape.

Host ships are owned by public stock com-
panies except in countries like Greece.
Examples of our big shipping lines are Gulf
Oil co,, American President Lines, or State
Harine Lines. Our fleet of 3,000 Navy ships
was built about 1940-46. Add thirty years
to that and you have floating Bril Io pads,
but Congress doesn't see fit to enlarge our
fleet. The plan now is to keep it at about
the same number.

Looking a little bit to the future and dif-
ferent types of ships: one thing to ref lect
on is an occurrance which revolutionized
shipping, the closure of the Suez Canal in
1967. The Canal was open from 1869 to
1967, and has just ncw opened again. In
the 100 years since the Canal was opened,
a tremendous volume of t rade was estab ii sh-



ed due to 1 ts existence. Western Europe
became dependent on Middle Eastern oil.
Japan has also depended on Mid-Eastern oi I
s ince as far back as 1940. When the Suez
Canal was shut down, the viorld tanker f lect
could no longer get from the Mid� -East to
Western Europe wirhout going ar'ound the
continent of AFrlca . What had been a 2000
mile voyage had suddenly become 14,000
miles or so.

Wor!d industi'y answered by bui lding larger
anc larger shi ps. In 1965, before the Suez
Caral closed, the average tanker might have
been 35 thousand tons; af ter the Suez Cana I
crisis, the new ones weighed 477 thousand
tons. I t is novi cheaper for them to make
the run from the oi I fields al I the way
around Africa inl.o Wester n Europe or into
Bermuda or Japan than i t i s to go through
tl",e Suez Cana1, The I arger vessel s can' t
make use of the cana I. Thei r very s ize
staggers the imaginat ion. The 5;.obeteP,
,''i?a is IB stories high from the engine
room to the bridge� . It would hold a I I of
Magellan's Five ships. A single coat of
pair t for this vesse I �00 tons! weighs
more than the loaded weight of Magellan's
fleet. No harbor in this country can hold
vessels of this size, with the possible
excepti on of Puge t Sound,

OCEAN RESOURCES INFI UENCE BOUNDARIES

One of the things that happened recently in
the world ocean is that. the U.S. unilater-
ally aeclared the 200-mile limit on fish-
eries  extended jurisdiction!. The U.S.
said, "We are going to have a 200-mile
zone outside ail our shores in which we
have exclusive rigl t to all the fish."
The family of world nations has been fight-
i ig about the 200-mile zone for a long time,
A few years ago Peru had declared a 200-miie
zone; abou t 5 years ago Iceland had a 50-
mile zone. Iceland and England started a
shouting via r. The Icelanders objected to
the British fishing on their fishing
grounds, After lengthy negotiations
England backed down, and Iceland permitted
them a qucta.

ly extending U.S, borders into the ocean.
At the same time Japan and some other
nations formed a very large consortium, and
la id clain to manganese nodules 1700 mi les
south of Hawa i i . Knowing the speed of
technoIogy, it won't be long before Western
Europeans, who are very developed, wi I I 'lay
c laim to other manganese nodules in the
deep ocean. Wha t does thi s do to the 200-
mi 1 e zone? What does i t do to any shi p
pass ing through the zone? What is there
to prohibit a transient ship from mining
in these deep ocean "claims"; could that
be ca I I ed pl racy?

Jon Jacobson at the University of Oregon
uaw Schoo I d rew a map showing what the
ocean might look like if countries con-
tinue to extend their jurisdiction. He
drew a line down the middle of the ocean
and said, ''That 's yours and this 1 s mi ne .
The problem is that our heritage leads us
t.o believe the sea to be a 'commons' for
mankind, but yet by laying claim we are
acting as the conquistadors and Sir
Francis Drake carving out. new territories
for our na tion. The results of this claim
laying must end in world chaos .'' For in-
stance, all commerce coming out of the
Persian Gu'If and crossing the Indian Ocean
towards Japan has to pass through the
St.rails of Malacca. There are about twenty
nations in this area. What if they ali had
a 200-miie '.imit, and all forbid any pollu-
tion! Then Japan would have to make the
run around the continent of Australia,
which would s'low down the f Iow of fuel,
making it more expensive and more hazardous .

Whay transport goods by sea'? Because it
stili easier to move merchandise by ship
than by any other way. Barges and ships
are far cheaper haulers of heavy cargo than
any other means.

In more recent times, U.S. and Japanese
mining companies formed a consortium and
declared through the state oF Louisiana
that they were going to mine the ocean
lloor about 1800 miles southwest of San
Diego. So the world 's nations started ex-
t.ending their terrir.orial ambitions to the
ocean as they savi iL best for themse1ves.
In the tradition of Mage!Ian and Columbus,
these firms are laying claim and essentlal-



II-B Marine Resources

by James A. Crutchf ield,
Department of Economics, Universi ty of
Washington.

INTRODUCTION

This discussion is primarily concerned with
fisheries  fisheries is used here as short-
hand for all living resources of the sea!,
various types of minerals  minerals dis-
solved in sea water, sea bed minerals, and
oil and gas!, power and water. It will not
be concerned with the sea as a resource in
situ; that is, a resource for recreation,
transporta tion, and other services .

Marine resources are not unique . To the
extent that the sea is capable of producing
minerals, it will produce them to man' s
benefit when, and only when, demand and
cost factors make them cheaper than land-
based minerals. There appears to be a
tendency to ascribe something romantic to
minerals or anything else that comes out
of the ocean, especially by those who do
not have to do the work. The proper way
in which to evaluate the present and pro-
spective potential of the sea is to set it
within the framework of the market for its
resources .

MINOR RESOURCES OF THE SEA

Energy from the Sea: Energy from the sea
is a dream that men have lived by for many
years, but it is very far from rea I i ty and
does not war~ant the time and effort for
much consideration here .

Tidal PoIJer: Man has learned to produce
useful power from tidal sources at a cost
about four or five times greater than the
next best alternative� . This combines with
overwhelming problems of conflict between
competing users.



~radr,'e~tsz There i s
possibi ity, increasingly interesting,

thar. under some conditions man may be able
to produce use fu I amounts of power from
temperature gradients within the sea. With
ocean thermal energy conversion units,
coupled ivith a wind generating system to
eliminate, as much as possible, the stor-
age problem inherent in any intermittent
system, it might be possible to produce
electric power at rates cost-competitive
vl i t h other power sources i n some pa rts of
the viorl d. Research directed toward pi lot
operation within the next decade is now
under way. What makes the idea intriguing
is thar while the prospect of really Irias-
sive production of energy fr' om the sea does
not appear on t.he horizon at the moment,
the technology to produce relatively small
but usable amounts of electric power may
wel I be . While the technology very likely
will come from the sophisticated science
and engineering of the developed countries,
it may be that the underdeveloped countries
wil I be the first to use that technology
in a practical viay, Production of small
quantities of power from some combination
of wind and thermal gradient, or even wave
action generators in iso'lated areas would
be highly attractive.

r ~'r.;.'c Kr Jro» ' zbs -eg r The sea I s not
going to produce desa I iriated water in our
t irve at pr i ces approaching the incr ementa I
cost of getting water from the more conven-
t iona I sur face sources as far as the United
States is concerned . There are many parts
ot the world, however, in which desalination

an accomplished fact, and an economically
viable source of water'. Even in some parts
of the U.S., some of the newly developing
techrologies offer the promise ol additional
water supplies at. fairly high cost but in
fairly small increments: an investment that
might be useful to small coastal communities
for vliom the on!y other opt.ion would be a
fiftv year commitment to a major river basin
transfer system which would be underutilized
for the first 30 or 40 years, Reverse os-
mosis s processes in particular, can produce
increments of fresh water at virtually con-
stant cost and with low capital investment.
With respect to water at costs required for
major irrigation systems, we are still a
very long way indeed from desalinization
processes I.hat can compete with surface and
groundwater alternatives, Incidentally, it
is possible Lo produce pure water from
brackish water at much lower cost than from
sea water. Brackish groundwater below the
lniperial Valley of California, for example,

could deliver processed water to an exist-
ing distribution system with present tech-
niques,

MINERALS

i a: ~.~ Odi,' r'",'.r.aralS  COmnaet s~ .">~~erO.'tS 3 Z
Ext rac t i ng compacted mi net a I s f rom the sea
would be a true mining operation. At pre-
sent we have neither the means to locate
nor the technology to recover and process
any coiripacted, hard rock mineral, bio known
authority feels that it is even a remote
prospect,

O~sso7usd Hr'nsra~sr The concentration of
most dissolved mineral s in sea water is so
low that there i s no interest at al I in re-
covering any of them except the long estab-
lished industries producing salt, magnesium,
and bromine. Of the three, salt is by far
the most important. About 30 percent of
the world's salt is produced from the sea,
and, if nothing else, this sets a ceiling
price on salt.

Until recently, we had been producing near-
ly a million tons of magnesium per year
from sea water. Currently, however, such
operations are not competitive with high
grade magnesium deposits on land, The same
is true for bromine; v I rtua I I y a I I bromine
is now produced from land-based sources,

i7xoozrso L Mt ted Pr.nsra Esz

Going Concerns: The biggest going concern
by a considerable margin is sand and gravel
The. U.K., U.S ., Japan, and a number of
other countries continue to recover sub-
stantia I amounts of sand and g rave I from
the sea. The best estimate of a dollar'
value of annua I production is about SBO
iiiillion.

We are a Iso getting very smal I amounts of
alluvial minerals by dredging, These in-
clude tin  the most important in value!,
iron, aluminum, and zircon.

Prospective Enterprises:
 a! Pihospha tes from phosphor i te nodules� .
Land-based supplies of phosphates for
fertilizer will continue to be of more
uniform and better quality and lower price
tlran any possible phosphate production from
the ocean 0or at least the next three or
four decades. Over the very long run, the
ocean sources provide a comfortable future
reserve.



 b! Ferro"manganese nodules. This is the
only sea bed mineral that offers an iden-
tified commercial prospect within this cen-
tury, and even beyond, Thus, they are
worth examining in some detail. These
nodules are consolidated bonded minerals
ranging from the size of rice to three- or
four-pound chunks. In general, however,
they run from walnut to potato size. They
are found in enormous profusion scattered
over the ocean floor in most parts of the
world, with heaviest concentrations in the
central Pacific Ocean at depths ranging
from about 12,000 to 20,000 feet. Appar-
ently both chemical and biological pro-
cesses are involved in ferro-manganese
nodule formation. They are composed of a
large number of cheroical elements; the
actual metallic content varies widely. On
the average, manganese comprises 25-35 per-
cent, nickle 1-1.5 percent, copper about
.5 percent, and cobalt .25 percent, These
four metals are highly iroportant to any
industrial economy . They also happen to
be metals which the United States imports.
In spite of the term ''manganese nodules,"
it is the copper nickel  and to a lesser
extent, cobalt! in which mining companies
are really Interested. The quantities of
these minerals available in the sea are
measured in trillions of tons. In a sense,
these are a renewable resource; but since
the annual increment to nodules is proba-
bly an the order of ten million tons, they
are, in economic terms, more closely akin
to exhaustible mineral reserves.

Capital requirements are large  in the
range of $1.5 billion if we include the
essential investment in expensive process-
ing plants!. All of the companies that
appear to be zeroing in on commercial pro-
duction within the next five years or so
are international consortia of firms re-
presenting between three and twelve major
industrial nations. These arrangements
are partly to spread the risk, partly to
develop international support for deep sea
mining ventures where legal title is still
very uncertain, and partly to get adequate
financing for the ventures.

The problem of an adequate legal framework,
about which American companies are deeply
concerned at the present tiroe, is still un-
resolvedd despite long, rancorous arguments
in a series of Law of the Sea Conferences.
In general, there are two conflicting posi-
tionss. The U.S., Germany, and Japan, among
other industrial nations, are pushing for
an interim arrangement under which secure
title to seabed mining tracts could be
obtained, while paying lip service to the

idea that the Law of the Sea Conference
should ultimately produce a roultilateral
international framework, The companies
a rgue that this framework may be years in
coming and that we should be getting the
job done since time is of the essence, with
unit investments of $100 million already
being made. The conflicting point of view,
being pushed largely by the developing
nations, is that the deep sea bed is the
heritage of all mankind, not just a few
technically proficient nations . They see
no reason why the developed nations naw
technically capable of operating in the
open sea should stake out ail the promising
areas before anyone else is in a position
ta claim part of the benefits.

The legal framework must be one in which
the technically proficient nations can mine
under license with payment of an appropri-
ate tax or fee, or where the technically
proficienr wiii sell their expertise to an
international agency which will actually da
the mining and whose rents earned from that
mining will then be dedicated to programs
for the underdeveloped countries . American
industry has been pushing very hard for an
interim domestic policy which would say, in
effect, the American firms are free ta 90
to the open ocean despite the absence of
any international agreement to secure ten-
ure for the tracts that they are licensed
by our government to exploit. If any sub-
sequent regime is created by the Law of the
Sea Conference, and if the U.S. becomes a
party to that agreement, then the U,S. gov-
ernment will insure the company against any
losses that it might suffer as a result of
being restricted by, or forced to pay taxes
or fees to a new international entity.

This is, oF course, very nearly a no-risk
proposition. It amounts to saying that
the company is free to go into operation,
gain a two or three year lead on our more
advanced competitors and a much larger lead
than that on anybody else, and naif down
the most promising sites. Then if an in-
ternational 1 organization gets really tough
about taxing away some of the economic bene-
Fits that would accrue if the operation is
really successful, the U.S. government wiii
pick up the tab and the taxpayer will
shoulder the burden,

However, there is real doubt about the wis-
dom of pushing ahead on a forced-draft ba-
sis of that kind, even from the standpoint
of our own national interest. There is a
good deal of basic logic in the position of
the developing countries, and an even larg-
er anxrunt of emotional support for that



position. If the U.S. and a few other de-
veloped countries uni laterally create a
s i tuat ion ot;:; ',v,-to property r i ghts, in
the face of international disapprovai, they
are going to polarize i nternational opinion
in the U.N. and elsewhere, which might
real I y pose a threat. to our access to the
minerals. What the U.S. might have at
stake -- gett.ing some copper, cobalt, and
nickel from the sea on a preferred basis
is so smal I compared to our stake in main-
taining an orderly international trading
communi ty of nat I ons. We need to cons ider
very carefu I 1 y the short-term benef i ts
versus the longer-term implications of any
uni iateraI action. Qn the other hand, the
fact remains that unt i I and unless a f irm
prepared to make a capi ta1 investment of
between $.5 billion and Sl billion to
chase a unicorn around the bottom of the
ocean has some assurance that success will
secure its tenu re i n the area, and it will
be able to recover its investment, no one
wiII go out and do anything,

a>." 'il: Petroleum and natural gas are
criticaffy important to the energy situa-
tion worldwide. Both are being produced
offshore along the coast's of some 50 nations
at the present time, and exploratory drill-
ing is go ing on off the coas t of 30 or 40
more. It is reasonab!y certain that we are
not limited to continer tal shelf supplies.
The continental margins, the slope and
rise, may we11 contain significant deposits
of oil and even the abyssai depths may
contain coramercia! amounts.

1. The U.S. seems to have taken a firm
positit;« that if. is in the national inter-
es t to I ecovpf oul own offshore oi 1 just
as fast. as we can. This implies that we
should undertake, on a forced-dr af t basis,
t.o lease out, prove out, and star t produc.-
i ng f rom oi f -shore sources at top speed,
Niowover, the U.S, sti11 has substantial
otf -shore reserves . We know that the rea I
price of oil wiil be increasing steadily
over the intermediate and long term. Is
the~e any reason Io believe that we would
not be. better off in f.he long run to use
other people's oil as long as they will
sell it ro us? It is essentiai to define
as accurately as possible the resources
that will still be under our own physiral
and po!itical control, in order to assess
the benefits of having gas and oil when
the external sources begin to become very
costly, as they must in time.

There is clearly a conf 1 ict of interest
rea I, not imag ined -- betwee~ the wel I-

being of a private oil industry and the
publ ic interest of the American people.
From the standpoint of the oi I industry,
the way we have chosen to lease oi I-bearing
land offshore  bonus bidding plus royalties!,
guarantees that once oil is discovered in an
outer continental shelf area, and bidding
has been opened For the right to explore and
exploit, a financial commitment of rea'Ily
maj or proportions has already been made.

For example, some companies have laid out,
in the Gulf of Mexico and off Santa Barbara,
as much as $.25 billion for a single lease,
and this is only a "hunting license,'' no
more. These companies feel that they must
begin to recover this investment immediately.
At a minimal opportunity cost of 10 percent,
they are paying out hund reds of thousands
of dollars a day for lease rights only.
Thus, the pressure to produce is tremendous,
while it is not clear that it is in the
interest of the United States  or the lar-
ger global interest of the world community!
that we rush to produce off-shore petroleum
as quickly as we can.

Prudhoe Bay prcvides an excellent example
oF "haste makes social waste." After the
headlong rush to develop North Slope oil
resources it seems that we have been mod-
erately successful in restricting demand
for petroleum products through price i n-
creases and other measures . Now we have
North S lope oil coming out of the end of
the pipe in very large quantities and there
is no place to put it except tihrough the
Panama Canal at prohibitive cost.. But
where else can the tankers go? The law
says tffat oil must go to an American ref i a-
ery. But there is nowhere on the West
Coast to sell it, There are no pipelines
to carry it. Further, it takes four years
to get a terminal and pipeline on line by
the time a I I the envi ronmenta'I i mpact
statements and physical construction are
compIeted. We will probably end up se'Iling
the oil to Japan, which probably would have
been the most economic thing to do in the
first place, though it makes a mockery of
all the arguments for frantic haste in de"
velopment.

2. Envi ronmenta1 aspects oF petroleum are
crucial. Every stage of the producing,
tf ansporting, transferring to sihore-based
establishments, processing, and using oiI,
creates environmental hazards. There is
no way that man can produce and transport
oil from a ma rine life environment that is
not many, many times as hazardous to mar-
ine life and to other elements of man' s
well-being as it is produced on land. Yet
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we have made only the most sl ipshod kinds
of preparations for dealing with such dan-
gers. The Bureau of Land Management is now
busily doing impact studies of off-shore
drilling along the Pacific coast states and
Alaska, while engaged simultaneously In
leasing these territories.

LIVING RESOURCES OF THE SEA

ln 1946, world production of fish was about
20 million metric tons . By the late 1 960 's,
tha t f igure had risen to about 70 million
metric tons, an annual rate of increase of
around 6 percent a year, and a spectacular
increase in the supply of protein food
available to the world. However, from 1970
to 1975 there has been no further increase
in output of the world's fisheries. Yet
this has been a period in which the increase
in fishing effort, measured in tonnage
alone, has been tremendous. The whole
Eastern European community, the Taiwanese,
the Israelis, the Belgians and others have
been putting deep water, highly productive
fishing equipment in every major ocean
fishing area.

Even more a I arming i s that the output of
food fish production and the relative
stab i I i ty in the last few years has been
almost ent i rel y the resu1 t of an enormous
increase in industrial f ish production.
Most has come from a handful of major fish
meal operations; Peru is the principal one,
and South Africa and Norway have also been
important. In fact, then the production of
fish for direct human consumption has not
been increasing over about the last 20
years. The industry has been moving to
lower valued species in order to maintain
aggregate total production. Coupled with
slowly rising demand, this has led to
sharp increases in the real price of fish.
This has tended to stave off what other-
wise would have imposed a tremendous econ-
omic bind on the fishing industry world-
wide.

The Soviet Union has moved up to become one
of the major producing nations. Japan has
continued its very rapid increase. Chinese
figures are unknown, Peru emerged as a
major producer of fish with its massive
fish meal operations, but it dropped almost
out of the plrture the last few years
due to the failure of the anchovy fishery.
Norway has moved up fairly steadily. The
U.S. in 1970, despite a maj or increase in
public investment, is producing about what
it did twenty years ago, much of that in
lower valued spec i es . While the U . S . is

the wor Id 's largest consumer of' fish, i t is
increas ingly an importer of f i sh. The total
catch of f ish taken off our own continental
shelf by foreign fleets was substantial ly
greater than the entire American catch unti I
the Fishery Conservation and Management Act
began to reverse the situation in 1977. For
most of the Eastern European nations, as
well as Russia, there has been a spectacular
increase i n both the level and sophistica-
tion of fishing effort.

The actual distribution of world catch
geographically is roughly along the follow-
ingg lines: about 90 percent by weight and
probably 95 percent by value of the world' s
catch is taken very close to shore and weli
within 200 miles, in effect, over the con-
tinental shelf . Except for the tuna and
tuna-like species and bil'Ifish, there is
very little in the deep ocean areas that is
of interest for commercial fishing. The
fish are either too deep, too scattered, or
unmarketable at the moment.

The dominance of the Northern Hemisphere in
fish production reflects two factors:

1. continenta I shelves are wider,
2. upwelling areas are greater in number,

thus productivity is higher in the whole
marine ecosystem.

Unfortunately, a large part of the world 's
poor lives in tropical areas, and in parts
of the Southern Hemisphere, so an overwhelm-
ing majority of the world's total fish catch
is taken in areas where it is not accessible
to those whose physical needs for protein
from the sea are probably greatest. In
fact, most of the world 's fish catch is con-
sumed by a small handful I of "have'' nations,
This is due in part to the fact that the
"have not" nations are poor and therefore
can't buy the fish, and in part to the
physical proxi mi ty of the developed world
to the most productive fisheries.

Oemersal fish catches are heavily concen-
trated along the shores in relatively shal-
low waters . The same is true of a majority
of all the pelagics we harvest and of all
the crustacea.

FUTURE PROSPECTS

Demand: In the developed nations, the in-
come elasticity of demand for fish is rela-
tively low . Per oapi ta consumption has
hardly changed over the last forty or fifty
years. However, the demand for services
associated with fish is hrghly income-
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clast i c, which Is true of most foodstuffs.
Hence, demand for f ish pew '~' is increasing
only at a rate roughly approximating popu-
lation increases. Japan is an exception.

In the developing areas, many of which are
r'egionally dependent on fish as a major
source of prote i n food, dema nd is highly
elastic to income, and in addition popula-
tion growth rates are very high.

On a world basis, then, the aggregate de-
mand for fish is expected to grow, and
grow fairly steadily, at a rate which is
substantially greater than our short-run
capaci y to expand production.

We have been more optimistic than
we protrably should have been about total
production from the sea because so much of
the discussion seems to have been couched
in terms of biological productivity alone.
rxpressed in terms mor e familiar to an
economist the proper question is, '"What
does a long-run supply function for usable
protein froro the sea look like?" If we
plot the cost oF producing fish, and
therefore the price necessary to elicit
inc ~eases i n product ion, as we move to
larger levels of annual production we get

function looking sometning like Figure I
 the curve labeled S! . The question is:
"Where are we at 7O million metric tons
per year?" I'd suggest that we are fairly
close to the level beyond which any fur ther

I I -8 I . Long-run supp I y of ocean f i sh.

increase in output will be forthcoming only
at very high cost. In effect, we are ap-
proaching an economic limitation on further
expansion of output, with today's fish,
today's processing methods, today 's markets,
and today's harvesting techniques. This
would also suggest that over time the func-
tion could be expected to shift outward to
S' or S'' as attractive prices induce people
to Find better ways of searching for and
locating fish, new ways to utilize species
that presently are not commercially attrac-
tive but over time can be converted to use-
ful products. An example of this latter
case is the present use of fish sticks made.
out of minced pollock . Ten years ago it
would have been very difficult to market
that product. Another example is ocean
perch . Many of us now think of ocean perch
as a first -class f i sh . But red fish  ocean
perch! on the east coast was formerly un-
touched until it was found that it could be
filleted and sold in package frozen form.
We are-learning all kinds of things about
transforming fish flesh into a variety of
products that either can be converted di-
rectlyy i nto human food, or indirectly via
animal feed,

Therefore, it is sti1 I possible to generate
a good dea I more useful protein out of the
sea than our present markets, technology,
and tastes would indicate. But I still
would argue that the 1 imi t, beyond which
further expansion gets real ly unattractive
economically, is creeping up a lot faster



than we thought i t would. One good ex-
ample illustrates this point. At one time
everybody was terribly excited about the
prospects oF Food Fish production in the
Arabian Gulf  more precisely, the area
running north from Somalia past the Gulf
of Aden and around the Arabian peninsula!.
The initial Indian Ocean study conducted
some time ago suggested a very heavy con-
centrationion of fish in the area on the ev i-
dence of high basis bioiogical productivity.
When the Norwegians, in their hard-headed
way, ran a test cruise through the area
they found that there was indeed a tre-
mendous quantity of Fish, but most of it
consisted of meso-pelagic species that
nobody knows how to catch or process into
marketable form. Instead of getting two
or three million marketable metric tons
from the area, the liklihood is something
like three-quarters of a million metric
tons if we are lucky. Since the countries
concerned have already buiIt enough meal
processing plants to process three times
that much, they are in some difficulty.
The same is likely to be true in the South
China Sea. All of the six neighboring
nations along that sea have fishery ex-
pansion plans which in the aggregate add
up to several times the productivity that
they can economically get out of South
China Sea waters.

CONFI I CT

Thus, the world may be facing more severe
conflicts in fisheries than has been anti-
cipated. The prospect of constantly ris-
ing demand fol protein food and a much
tougher physical and therefore economic
limitation of productivity than had been
assumed in the past adds up to an increas-
ing basis for serious conf'Iict as time goes

on.

How well have we utilized the ocean? To
answer that question we must answer four
related questions:

1. Have we actually exploited fishery
resources at the proper rate to main-
tain productivity of the stocks?

2. Have we harvested them efficiently,
so that any given rate of harvest
can be conducted as cheaply as
possible?

3. Have we provided inducements for
Fishermen to develop still better
ways of harvesting?

4. Have we provided for any kind of
orderly allocation of the f ish catch
of the wor'Id, in terms of both food
and the incomes generated 'from the

activity among the countries and the
people who participate?

wou Id argue that the record ranges From
very poor to awful in man's utiIization of
the Iiv1ng resources of the sea. We have
failed signally to deal with the fact that
the common property status of ocean re-
sourcess -- our inability to establish ex-
clusive property rights over living marine
resources -- has left us vulnerable to con-
stantt pressure toward aver-harvesting. In
some cases depletion or even destruction
of whole marine life popularions has occurr-
ed, and i' virtually every case the in-
dustry is using Far more gear and labor than
is actually required to harvest any given
level of catch. Examples are legion. Ten
or twe!ve years ago a working group es ti-
mated that the catch taken from the North-
east and Northwest Atlantic -- one of the
great fishing areas of the world -- could
be taken with about 33 percent less effort
than was actually being exerted, and that
after a short pet iod of lower catches, as
a natural result of reduced effort., the
subsequent: increase in the average size of
the fish would have produced catches
3-5 percent higher. The vessels were
catching such small cod in the North
Atlantic that the fish had to be reduced
for meal in many cases. If allowed to
grow two more years, the gurry alone would
make more meal than could be realized from
the "codlings," not to mention the fillets
and other products that could be produced.
The degree of ove rcapacity was estimated at
that time to impose a dead weight burden of
needless costs ot SIDO million a year. At
today's prices it would be more like S4 or
S5 billion a year. The same general ten-
dency has developed on a worldwide basis
throughout the fishing community. It's a
very poor record indeed .

Had the resources available to us been man-
aged on a more rational basis, even within
the limits of scientific knowledge that we
are bound to struggle with, the total figure
today might well be 90-100 million metric
tons rather than 70 million; the 70 million
represents the lower output from a number
of severe'Iy overstressed Fisheries, offset
by expansion into new operations and new
areas. These resources are not being uti-
lized fully or wisely, and nothing in the
international arrangements that had been
tried in the 40 or 50 years prior to this
last one had really made any significant
difference in the tendency to utilize in-
efficiently tl y the living resources of the sea .
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Hence, the pressure for the 200-mi le I imi t:
a second-best solution, clearly, but ob"
viaus ly better than the management regime
or lack of it -- that it has supplanted.

QUEST I ONS

Q: Concerning our efficiency in the use
of r.he world's living resources: it ranges
from very poor to awtul. You spoke in
terms of weakness in property rights. What
is ineant by property rights and how opti-
mistic are you with respect to strengthen-
ir,g those propert.y rights?

The issue involved is a fairly famil-
Iar one which is usually termed common
pi oper ty status . A better term, I think,
would be open-access status, since common
pi operty is almost a contradiction in
tercii : a bad term that's gotten well
established . With very few exceptions,
neit.her witiiin a nation s waters or among
nations in i nte rr,at iona I wat ers has there
been any effeCtive riay LO reSti.iCt neW
entrants from caminq into the f!sheries.

a result, the essential link in planning
exploita Lion of the iesource -- between
"ctivities in harve>ting fish this year and
the availabi lit.y and size of the fish that
are available for harv'est in subsequent
periods -- is brorcen. It might benefit you
to hold back, La harvest at a slower rate
cis ing getii that captures oniy larger f ish;
' ecau c Lhe i nves tmen t i n further growth
exceeds the losses in natural mortal I ty you
woul d I.end Lo rest.r i ct. your ef for t. But
under common property condi tions, al I you
do i s guarantee that somebody el se catches
the fish. "rom the standpoint of techni-
ca I economics, ther, each individual oper-
a or regards the cost of the resou ce to
him as zero and proceeds accordingly. In
Lbe internat ioiia 1 spi~ere, the open aCCeSS
situation answers an otherwi e difficult
quest.ioii: why would Lhe East. Germans and
the Poles suddenly appear in the North
Pacific iihen it is already apparent to all
that tbe Bering Sea and the Gulf of Alaska
aie averFished -- heavily with respect to
some species, moderately with respect ta
others? There is no area within which new
entrants will not d!ive actual total catch
down. But fram the standpoint of a new
entrar,t, he starts at zero, and it is of
na concern to him that he will reduce the
aggregate catch, if what he can take is
mare than enough to cover the casts of
operation. He does not count as a cost
wha L he inf!icts an t.hose already engaged
in the fishery. As a result, we find the
persistent tendency toward overinvestment

in f ishing equipment and gear, at the very
least severe economic waste, and in more
serious cases, actual depletion of physical
production capacities. This is a universal
problem in the world's fisheries, and de-
spite some cogent arguments to the contrary
by Professors Bromley and Bishop I remain
convinced that it is an instilutianal prob-
1em that simply must be resolved if we.'re
to make any sense or rationally exploit
these living resources.

0; What channels would you think are the
most promising for resolving this problem' ?
The LI.N.?

A: The ones that I thought were the most
promising have been closed out, unfortunate-
ly, I would have thought or hoped that the
most effective way of dealing with these
problems internationally would have been
through regional multilateral conventions,
in which a division of the available catch-
benef its amorg participants and a method of
closing off potential new entrants would be
agreed upon. Within those constraints it
would be possible for individual partici"
pating nations to reduce the level of effort
to one that vrould at least approximate the
largest economic benefit, modified perhaps
by employment considerations or other ob-
jectives that. they migh t have . That. approach
is totally out the window at the present
time . The pr essure toward the extension of
an economic corservation zone to 200 miles
has now become irrestible. The 200-mile
extension changes the number of players.
It changes the identity of the partici-
pants in many cases. It. reduces the number
of people that you have to dea ! with . It
does ro t resolve, of itself, the common
property problem, either nationally or, in
most cases, internationally.

We' ve had a few good examples of how it can
be done. Alaska nas a rather good limited
en try program in salmon� . Canada 's exper-
ienc:e with it.s sa'Imon fishery has been mod-
erately successful. In the state of Wash-
ington we have at least managed to get a
moratorium on any new salmon 'Iicenses, after
the number had tripled in about a six year
period: a little late, but still better than
no control at ail.

Q: If the regional solution is out, given
the dynamics of how Fish move around and
don ' t pay any attention to i nternat iona I
boundaries, isn't that going to force re-
gions tn solve serious probIems?
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A: I would hope that might be sa. As a
case in point, North Africa has some ex-
tremely rich fisheries off the north-
western bulge. There is the usual tropi-
cal bare area around the Guif of Guinea,
with a return to rich waters as we move
fram Angola to the southern part of Africa.
There are some 27 nations that participate
in tha t West African coastal fishery, in-
cluding such f ishing powers as France,
Spain, the Soviet Union, and Japan, About
70 percent of the total catch goes to the
developed nations of Europe and Japan.
About 30 percent is taken by people of the
coast of Africa, wha really need it badly;
but of the 30 percent they catch, about
15 percent is sold to European markets.
Very little of it actually goes to African
consumers. In addition, it has become
abundantly clear that if you run the
boundaries of Gambia out 200 miles,  Gambia
is about 40 ta 60 miles wide along its
seacoast!, you don't encompass very many
populations of the sea.

The West African nations simply have to
manage jointly the resources that are now
under their joint control, and they will
have ta develop some kind of international
management mechanism. Beyond that, they
will have to deal as a unit with the dis-
tant water operators, otherwise the dis-
tant wa ter operators will "pick them off"
ane by one, offering more favorable con-
siderations to one over the other if they
don't face a common price for the right to
f ish. In fact, the West African nations
pr incipally involved -- Senegal, Mauritania,
Ivory Coast and several others -- are now
engaged in an effort to form a regional
management unit of just that type.

The situation in the Northeast Atlantic is
so chaot ic i t just defies description,
The European Economic Community nations
are finding it very diff irult to allorate
the fisheries within the 200-mile zone
declared by the corrmunity. Moreover, there
are historic fishery rights, for example
off the coast of the U.K, and Ireland,
enjoyed by Dutch and French f ishermen that
go back to the 15th or 16th century. By
the time you sort out the fact that the
EEC nations do not include Norway  and
Norway is one of the biggest fishing
nations of the group!, you' ve really got
a few hassles to iron out. Clearly, there
must be a regional approach to utilization
of the fisheries of the Northeast Atlantic
that is wider then EEC. It is totally
impossible that the key controversies
could be resolved simply by extending
territorial jurisdiction to make a series

of natianal lakes out d the area in ques-
tion; that wouldn't solve anything at all,
What it does do, in a good many cases, is
to reduce the number of participants who
have actual access to the resource to a
much smaller number and it puts the distant-
water operator in a position where he must
dea! with the coastal state as an actual
property right owner in the fishery, That
is a big change that the 200-mile extended
jurisdiction will accomplish.

Q: You mentioned that on a world-wide
basis we do have severe overcapi tal ization,
partir.ularly with regard to harvesting
equipment. Keeping in mind that in the ex-
tended jurisdiction legislation in thi s
country it was stated that the intent of
that law was to increase U.S. catch and to
increase capitalization in the U.S. fishery,
in particular the Alaskan fishery, how do
you as an economist view that in terms of
efficiencyl

A: Since I am a member of one of the coun-
cils I am particularly uneasy about it. You
have asked a couple of ques tions; let me see
if I can separate and answer them. There is
a great deal of confusion  and there was a
g reat deal of confus I on in the minds of its
Congressional sponsors! as to what the
Fishery Conservation and Management Act was
actually set up to achieve. One of its ob-
jectives was to increase the share of fish
caught off aur continental shelves by
American fishermen. Another less clearly
defined but in my opinion much more funda-
mental purpose was to insure that whoever
harvested fish within that 200-mile control
zone did so in accordance with some sensible
understanding of the biological underpinnings
of the resource, its yield capability, and
a reasonably efficient harvesting regime.
These two are not as separate as they mi ght
appear. It is, I think, quite possible that
American Fishermen would be able to exploit
pollock successfully with fairly severe
reductions in current catch levels by
Japanese, Korean, and Russian opera tors,
simply because the resource is so heavily
exploited a t the present time . If that
fishery is now to be managed in such a way
that populations can be rebuilt to some
level that will provide optimal yield, you
provide some assurance to the American in-
vestor that he is going to be able to har-
vest at fairly high levels for the indefi-
nite future. The fish are being marketed
in America at the present time. There is
nothing particularly magical about the
terhniques that the Korean or Japanese
fishermen are using. American fishermen



are perfectly capable of harvesting there
and are a lot closer to both the resource
and the market taken. I think i t ' s qui te
plausible that this mush that we eat in the
form of minced pol lack might be produced by
American rather than foreign fishermen.

This raises, however, a more subtle and
much more difficult question. If we really
undertake to maximize the benf it to the
United States as a whole from our control
over the 20D-mile zone, would we always be
bet er off by harvesting with an American-
flag fishery as long as it simply covered
its total cost -- if the opportunity cost
of inputs were covered2 Or might we do
better under some circumstances by simply
renting the resource to somebody who pro-
duces at lower costs than we can7 That is
indeed an open question.

It has another twist to it as well. There' s
a great deal of interest among American
fishermen in harvesting and marketing hake,
which is abundant off the Pacific coast all
the way up from northern California. They' ve
been there for years and no one has been
able to market them successfully yet. But
these fish bring 36< to 50  per pound in
European markets . Obviously, somebody eats
them and finds them attractive. Why not
undertake to market American-caught and
Russian- or Polish- or Japanese-processed
hake7 We would have a product already at
hand. 'They know how to handle it. They' ve
got the facilities to do what it really
essential: gut it, clean it, get it frozen
and in storage within an hour of the time
it's on the deck. We could find out if
there is a good American market for the
product. This would be a much shorter way
of doing the job than to try to learn how
to catch hake, process it, and market it
all at the same time. I see nothing wrong
at all with a good vigorous American fish-
ery for hake and pollock exporting its pro-
duct to Japan or Korea; if our markets do
not want it, theirs certainly do. The big
obstacle, of course, is the Japanese them-
selves, who are very reluctant to permit
access to their markets, particularly in
foodstuffs. They are very tough. But
these would seem to be options that the
councils and the American fishing industry
ought to be considering. I t ' s not just a
question of throwing foreigners out and
immediately creating a bonanza for Ameri-
can fishermen. It's far from that simple,

Q: The processing of hake has lasted for
quite some time, since over 80 percent of
the canneries in the Alaskan peninsula in

the bottom fish areas are Japanese-owned
right now . Why would they allow Americans
to harvest in the Bering Sea7

A: Let me make the way i t works clear, i f
I can. An estimate is made of the maximum
sustainable yield for each of the major
fisheries involved.  Don't ask me where
that number comes from -- or what it means
for that matter! . An estimate is also rrede
of what the American fleet is capable of
harvesting. That number is even tougher
to define. But somehow, it gets defined .
What is left over is available for alloca-
tion among applicants from foreign nations,
and those allocations are made by the State
Department. But there is no quota on Ameri-
can fishermen. They can catch any amount
they want, and if it turns out that they
actually catch 10 or 15 thousand tons rather
than the 6 thousand tons the council had
estimated, the next year's allocation to
foreign fishermen will be reduced accord-
ingly and the American fisherman's capacity
to harvest recognized in a larger reserved
amount.

The situation, incidentally, is rather dif-
ferent in some of the other areas. In New
England, it's probably correct to say that
for most of the major species the American
fleet is perfectly capable of harvesting
and marketing profitably the fish that are
now being taken there by Russian, Polish,
and other draggers off the coast. In New
England waters the degree of overfishing ls
so severe that adequate control over fish
in the area could be expected to produce
substantially better economic returns with-
in a fairly short period of time,

Q: We have given quotas to a number of
foreign nations, including the Soviet Union.
Will they be observed in view of the im-
mediate violations by Russian vessels in
New England waters after the Act went Into
effect?

A: This is a reasonably informed guess.
I'm not surprised that the Russians did
what they did, That's exactly the kind of
action that would have been expected after
what they did to the International Commis-
sion for the North West Atlantic Fisheries
 ICNAF! agi'cement. Some of you who are
fishery people may reca I 1 that in the North
West Atlantic some years ago a two-tier
quota system was set up for the major spec-
ies in this fishery. The 14 participating
nations were given percentage quotas,
basically on past experience in the fishery
 some other factors entered as well! . An
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overai I quota would be determined each year
and each country's percentage appl ied to
that, to give an actual tonnage quota to
each participating nation. In addition, an
overall catch quota for each nation was set
to prevent them from shifting from the
quota-protected species to other unprotect-
ed species. It was not a perfect system
but it gave promise of getting a rather
chaotic situation under some kind of con-
trol pending a more refined management
p rogram. It worked for just a short period
of tirAe, and then it became apparent that
the Russians were flagrantly violating the
agreement and making no particular effor t
to conceal it. ICNAF was pretty well on
its way out even before the U .S . and
Canada extended their 200-mile I imI ts .

Why would they do that? I honestly don' t
know. I would hazard a guess that i t may
represent the same kind of bureaucratic,
single-track operation that characterizes
our own government and our own large cor-
porations from time to time. Once you get
a five year plan to expand fish production
and fish catching capacity on the road,
It's much easier to go through than to stop
it and revise the whole thing. And I sus-
pect that in part, the Russians may have
been caught with a very expensive and very
extensive investment program on their hands
and no place to deploy those boats. They' re
running right out of ocean at this point,
because they face the same restrictions in
the alternative areas. The west coast of
South America has been effectively closed
for some period of time by very restrictive
access policies. If they were willing to
run the risk of international disapprovai
as they have in the past, it's not surpris-
ing that they ran the risks of testing our
quotas to see if we really meant business .

As a member of one of the councils, and
therefore with a strong interest in making
the system work as honestly and efficiently
as it can, I hope that the enforcement
action is vigorous, tough, and prompt.
There's no way that even the fiction of
fairness can be maintained if we punish
the little guys and Iet the Soviet Union
go free because we' re nego tiating with them
on an arms agreement.

I have, I'm afraid, a strong bias against
letting the State Department handle all
these fisheries negotiations. There's some
truth in the fishermen's strongly felt
attitude that the State Department has
tended to trade them out of their socks
whenever there were non-f ishery issues for

which fishery issues could be traded. And
the test of whether the United States
really means business in managing these
resou rces wisely -- not just squeez i ng
foreigners out so that American-flag fish-
ermen could expand, but managing them in
the interest of everybody concerned -- will
be in part the vigor with which the regu-
lations are enforced against the big boys,
If the Soviet Union gets away with this
regularly, then the whole system obviously
is out the window, If we can's or won' t
enforce our regulations within 200 miles,
it' s hard to see how a Mauritanian gunboat
is going to chase the Soviet Union off
their coast, which is a very important con-
sideration.

Q; Mow are the foreign quotas allocated
among different countries?

A: When the first memorandum appeared out-
lining the proposal for fees to be levied
on foreign users of our resources, I just
hit the ceiling because the first state-
ment said that we would not use the fees as
a means of allocating fish . Why not? What
possible reason could we have for not uti 1-
izing it? Capacity to pay is one of the
tests of efficient utilization of that re-
source. Why shouldn't we allocate, at least
in part, on the basis of who can make the
best use of the resource?  And in the pro-
cess profit handsomely ourselves, something
which is not too shabby to look at .! It
also would get the State Department out of
an impossible position of choosing among
good guys and bad guys .

The allocations are made now in the most
weasel-worded language I think I' ve ever
seen: partly on the basis of historic fish-
ing position; partly on the basis of how
well the nations observed regulations in
the past; partly on the basis of how much
they contributed to scientific research in
the area; and, ''other factors that may be
taken in consideration.'' What this says,
in effect, is that if you' ve been really
nasty and uncooperative we may cut you down
from your historic position, unless you
happen to be Important to our defense pos-
ture, in which case we' ll raise you up a
notch. It gets down to something about as
crude as that.

It seems perfectly plausible that we might
divide -- let's just pick a number -- 50
percent of the catch available for foreign
quotas and allocate that on the basis of
historic fishing position within our own



Q. All of them?

wat urs and put the ot.her 50 percent up for
competitive bid, thus dodging the questions
of setting fees and of picking good guys
and bad guys, It is not a particularly
difficult system to administer, certainly
no more cumbersome than the one we have at
the present time. I can see no particular
arguments against it.

Q: Would anyone in the State Department
buy that?

A: Weil, I couldn't find very many people
in my own council who would buy it. There
was a roar of dismay when this was propos-
ed.

A: No, not all of them. A number of
people said, "Well, that certainly is an
interesting idea that deserves further con-
sideration." To answer your question
seriously, the State Department regards
this as an overwhelmingly important rnatter
of turf protection. And it does not pro-
pose to let a group of ignoramuses who
know only about managing fish or managing
the fishery to interfere. The State
Department guards its prerogative of ne-
gotiating with other nations very, very
jealously. It was an open meeting. There
was nothing hidden about it. The State
Department representative there got madder
than a wet hen when the proposal was made
and indicated that under no circumstances
wo~ld State consider this.

I find it very difficult to argue against
it as a means of realizing a larger bene-
fit from that share of our fishery re-
sources, unilaterally declared, which other
people are allowed to harvest, and from
providing some real pressure to harvest
efficiently -- which would be to our ad-
vantage as well as theirs. There are twice
as many vessels out there in the ocean than
are required at present to take their
quotas.

The other thing that I found most intrigu-
ing was that the fee that was actually set
 Sl per gross registered ton plus 3.5 per-
cent of the market value of the fish! was
apparently determined on the basis that
this wouldn't chase anybody out. But why
not? If we' ve got twice as many foreign
vessels in our waters as we really want
and If we set it at 7 percent, one might
logically assume that the Soviet Union
would take a look at the deployment of its

fleet and take its quota with perhaps half
as many vessels, wel 1 adapted to the par-
ticular target species that they are going
after. That's the only way they could pay
the 7 percent and still come out ahead.
What's wrong with that?

Q: Did you make that proposal also?

A: We I I, we suggested that, but i t di dn' t
get very far.

Q: Do you get the feel ing that you guys
are paper tigers?

A: Well, I don't think we' re going to have
the authority to change the world. But at
this stage, nobody quite knows within the
federal or state government establishments
what these councils really are or what they
might become,

There is a very strong feeling on the part
of the states of Oregon and Washington to
g ilve the counci I s a real try as something
far bette than full federal control, which
clearly is the only other option. We' re
not going back to state control. That does
not seem to be true of either Alaska or
California . They may, over time, see the
handwriting on the wall. I think the coun-
cils may end up having a considerable amount
of influence on the way fish are allocated
among our competing foreign users, But it' s
going to take some time to shake the State
Department loose from their position.
They' re simply not used to negotiating in
terms of fish alone.

Q: Let's say the State Department reacted
negatively to your proposal for rationing
the catch by higher fees. How would they
go about rationalizing that action in terms
oF historic U.S. control?

A: I don't know. Nobody would say it In
these terms. The statement has been made
that you cannot negotiate any single inter-
national issue among nations solely on the
basis of that issue alone, and State ls
reluctant to tie its hands on fishery ne-
gotiations when there might be a possibility
of getting other things unblocked: the
Canadians with regard to energy, the Japa-
nese with regard to television exports, and
so on. I have a certain amount of sympathy
with that view. But I cannot see why we
couldn't continue to negotiate in that
broader way while making efficient use of
this particular resource. Hy argument is



essentia! Iy an efficiency argument; not
for perfection but for a more eff icient
harvesting regime than the sort of sloppy
way that we ' re doing it now. That st i I I
does not rule out the possibility. of nego-
tiation with the Japanese, the Soviets, and
others with respect to these resources.

I ran' t see at the moroent any tendency on
the part of the State Department to give
up its authority, or any indication tha t
the Department of Commerce is very eager
to assume it. In fact, they seem to be
running from that responsibil ity as hard
as they can.

Q: Are the councils dominated by the
specia I interests of the fishing industry
and the state representatives?

A: In the first place your statement is a
little too broad. The councils vary quite
a lot, depending in part on the personali-
ties involved and in part on the actual
s tructure of the council. To use names:
in this particular council I'd say that
Jack Donaldson votes his conscience and his
know/edge as a very able fishery man as
much as he does his position as Director of
Fish and Game for the State of Oregon. And
the same was true of Don Moos and now Frank
How of Washington. In a sense, they' re
functioning as public members of the type
you'd want. I' ve tried to function in that
way . I have no strings attached to me and
am in fact a public member. The man who
represents the sport fishing interest, Vern
Smith of California, has voted rather in-
dependently in the same way. On the other
hand, there are problems. I'd like to see
the councils inrlude more truly public re-
presentatives who are not there because
they are members of the fishing industry,
or state or Federal government with turf to
protect, but to learn and to exercise inform-
ed judgement in the public interest. Push-
ing against that is the fact that you just
don't learn all that is involved in the
complex biological, economic, sociological
and legal complications of fish catching,
harvesting, and management overnight. To
function effectively on these councils most
of the members have to come from a group
that has been intimately connected with the
operation for some period of time. And
that can get you i nto a jam, because almost
anybody who's worked in the fishery long
enough to be effective in the first year or
two on the council, whatever be his posi-
tion, has some built-in biases. God knows

have. But I think it's better to do the
job with people who know the fisheries, at

least in the in i t i a I stages.

The representation of industry interests,
think, is much better achieved through

strong advisory groups. Our technique seems
to have been reasonably effective. We have
an industry advisory group for each of the
fisheries for which we undertake to develop
management p lans and regu I at ions� . Obv ious-
ly, the industry advisory committees will
always be angry at us because we cannot
accept all their advice -- particularly
since we usually get six conf Iic,ting sets
of advice. But that's all right. We want
to get from the trollers, purse seiners ~
gi 11 netters, sport fishermen and Indians
their own recorrrnendations for salmon man-
agement. They are bound to present con-
flicting points of view. And that's what
the council should hear. We' ll never get
a perfect solution to the problem of in-
dustryy inputs, but I think we get better
industry input that way than by having
every pusher and user in town represented
on the council itself .

Q: I 'm wondering how you feel about the
potentials and the interactions of favor-
able and nonfavorable activities of man in
propagating those fish over which he has
some control to harvest?

A: Well, the promise of aquaculture has
been upon us for years. The people closest
to aquaculture feei that we do not know
enough as yet on the purely scientif ic level
to push ahead with big action programs or
even to evaluate the long-term potential.
Fish farmers don't even know which animals
w111 be the best to produce. We' ve been
working with a very small number thus far:
carp, mi I kf i sh, t i lap i a, catfish, trout,
salmon. That's about the size of it. I
don't know how many millions of dollars have
been lost in unsuccessful efforts to pro-
pagate prawns because of their high price
and market acceptability. But look at the
problems: we don't know how to breed marine
fish in captivity as yet, so we have to get
wild stock to raise. We don't know how to
feed them properly at every stage of their
life cycle. We don't know how to raise
them in crowded conditions which make them
economically attractive without bringing in
uncontrollable disease problems, which have
given ai I kinds of trouble in the past . We
are, in effect, hundreds of years behind
animal husbandry and we need somehow to
pursue the same set of steps, hopeful ly more
rapidly, with the fast growing and re-
searchable marine animals that are avai I-
able. This is a long rambling way of say-
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ing that until we know the answers to the
seed problem, the breed problem, the feed
problem, the disease control problem for
each of a battery of potentially good man-
ageable species  and until we know the
potential for genetic improvement of these
animals to make them more amenable to cul-
ture! we won't really know the full poten-
tial of aquaculture.

The other thing that dictates caution is
that raising fish under controlled condi-
tions is very demanding in terms of water
quality. And because it is demanding in
terms of water quality, it requires con-
trol over land usage within the drainage
area of the water supply required. That
begins to get into some pretty expensive
alternative uses for the land and water in
question. It may weil be that the most
successful aquacu I ture wii 1 be carried on
in relatively remote areas like the man-
grove swamps of Southeast Asia, which
aren't good for much of anything else, and
we wiii have to accept the higher market-
ing costs that go with these remote loca-
tions. The idea that you can turn fish
loose in an enclosure close to where you
want to eat them and that nature wiii feed
them and rear them for you, is not quite
the way ii works. There is a battery of
tough scientific problems to be solved. I
hope we can make some progress on it be-
cause it's tantalizingly clear that the
Chinese, the Thais, the Filipinos, the
I ndones ians, the Germans, the Hungary ians,
the Israelis, to mention a few of the ob-
vious ones, have reared fish successfully
under controlled ronditions. But no one
has systematically assessed why these have
been successful, and the extent to which
these production functions are capable of
being translated into larger scale opera-
tions, and what that implies in terms of
control. Those questions wi 11 be the ob-
ject of a very intensive research program
that will be mounted by at least one of
the research agencies in the Southwest
Pacific fairly soon, Some wag once put it:
"Aquaculture is the Twiggy of the biologi-
cai world -- oversold and underdeveloped,"
It still has to prove its potential.

Q: I assume that you are in favor of
optimum economic product ion and one of the
thi ngs you mentioned -- increased ef f i-
ciency -- and I'm not opposed to that
either. I think you assume that reducing
the number of entrants into the fishery is
essential. i' ve heard some arguments that
if that takes place, you will eventually
reduce the initiative of those individuals

to produce. What is your rebut ta1 toward
that argument, or solution to it?

A: I would turn it completely upside down
and say that the present situation is one
in which there is virutally no incentive
for efficiency because the minute any kind
of more efficient technology is developed
it's promptly legislated out of existence
because it's a threat to the continued pro-
ductivity of the stocks. If you can't con-
trol numbers of fishermen, you can't allow
the existing numbers to become more eff i-
cient or you are in trouble. As you know,
this has been the history of fishery regu-
lation in this country.

Q: But you know, about 10 percent of the
fishermen catch about 90 percent of the
fish, so in terms of efficiency I'm speak-
ing of the individual, not the method that
he 's using.

A; There is a wide variety of methods of
reducing excess capacity in the fishery that
would stimulate rather than retard eff i-
ciency. Let's just put it this way. If by
maqic we could cut the number of salmon
licenses in California, Washington, and
Oregon in half, the remaining half could
harvest all of the salmon we would want to
take with no difficulty at all. The li-
censes would acquire a significant value,
its exact aroount depending upon how heavily
that restricted property right which you' ve
conferred is taxed. The minute you make
that license cost something you generate a
good dea I of pressure for those licenses to
migrate into the hands of more efficient,
more professional fishermen. One of the
abiding mysteries has been that the most
vigorous opposition to limited entry into
the fisheries always seems to come from the
really profess iona I, Iong-time high liners
who actually stand to gain the most from
I t.

Q: What would you do to !imit the possi-
bilities of monopolies owning all this?

A: We don't have any monopolies in agri-
cu'Iture because we allow people to own land,
Agriculture still retains a very substan-
tial amount of market autonomy for most
crops . The fact that one must own, lease,
or otherwise control, the use of a piece of
agriculture land makes you a monopolist of
that little piece of agricultural land but
does not make you an effective monopolist
in the market. If we had, let's say, 2500
individual salmon fishermen instead of 7500,
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I doubt that you rd have any condition of
monopoly that would be s igni f icant, nor have
you denied anyone entry to the fishery.
Anybody is perfectly free to enter the
fishery simply by buying or leasing land.

Q: What if a cannery subsidizes an indi-
vidual to buy a license such as they' ve
already done in Alaska?

A: Well, the Alaskans have taken care of
that fairly we11, if you' re really concern-
ed about it. The fisherman who owns a li-
cense in the Alaskan scheme must fish the
license, and there's no particular reason
for the cannery to subsidize him unless it
controls the vessel itself. They can' t
under the Alaskan scheme. I'm not com-
pletely convinced in my own mind that it' s
necessary even to worry about it. Vertical
integration has been a very effective tool
for efficient production and quality con-
trol in many agricultural areas .

Let me give you an operational definition
of optimal use of a fishery that might be
useful. First, get some estimates of
physical yield of which the resource is
capable. Second, let's ask the question
how far would we back off from maximum
physical yield in order to achieve some-
thing approximating the most efficient
harvest  which means that we don't take
the full maximum yield since it will cost
far more to catch the last few fish than
the fish are worth!. Third, we must take
account of the fact that the fish may sup-
port a recreational as well as a cormrrer-
cial fishery and recognize that we have no
really good techniques for valuing recrea-
ti ona I fisheries in commensurab I e terms .
Fourth, Iet's take into consideration the
fact that fishermen are not always mobile
into other occupations and that any pro-
gram that might cause serious dislocation
of these fishermen should be avoided where
possible. In effect, I would argue that
optimum yield means an estimate of physi-
cal yield capabilities, modified to achieve
as efficient an operation as we can, to
achieve some workable allocation between
recreational and commercial, if that is at
issue, with minimum adverse impact on the
socio-economic statues of the people now
participating in the fishery. That's still
pretty vague, but it's something which, for
a given fishery, is capable of being re-
duced to a set of finite choices that the
council can make.

That procedure would stand the test of a
court. If I read the legislation properly,

the court does not demand that the council
do everything right to determine optimum
yield; it simply asks that it interpret
optimal yield In a reasonable way and use
the best data available to achieve its
interpretation. And that would be one heck
of a lot better than the objectives we' ve
had for fishery management to date.

The preceeding paper appears courtesy of the
American Economic Association, 1313 21st
Avenue South, Nashville, Tennessee, 37212,
as a modified version which appeared in the
following article:

James A. Crutchfield, "Marine Resources"
The Economics of U.S. Ocean Policy,"
American Economic Review, May, 1979, vol,
69, pp 266-271.





II-C Ocean Fishery Resources:
National and International
Conflicts

by Howard F . Hor ton,
Department of Fisheries and Wiidl ife,
Oregon State University,

INTRODUCTION

This presentation is primarily concerned
with both national and international con-
flicts in ocean fisheries. These conflicts
will be illustrated with examples from the
herring, cod, tuna, and Pacific and Atlantic
salmon fishertes. Before examining these
conflicts, let us look at the potential and
actual world catch of fishes in order to
gain some perspective regarding these con-
flicts.

WORLD CATCH

Figure 1 shows that the world catch of fishes
has been increasing steadily since 1938.
In 1 975, the ra tch was approximately 70
million metric tons  MT! . The drop in tne
wor'!d catch around 1972-1973 is attributed
to the decline in the Peruvian anchovetta
 anchovy! which normally constitutes a rela-
tively large proportion of the world fish
harvest. The decline in the anchovetta
catch was due to the reduction of the an-
chovy population, which declined when the
usual surface winds  El Nina! ceased. The
El Nino blows from the west raising deep
water nutri ents to the surface . These
nutrients, coupled with the tropic sun, en-
able the growth of vast amounts of tiny
organisms upon which the anchovy feed.

In terms of individua I countries  Figure 2!,
Japan is now the foremost fishing nation,
having caught nearly 11 million metric tons
of fish in 1975. The Soviet IJnion holds
second place with a catch of 10 million
metric tons in 1975. The catch listed for
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I I-C l. Total world catch, 1938-1975. From Yearbook of Fisher Statistics: Catches and
~L ndi s i938-1975. lines; SAO, U it d N tions.
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China is based upon estimates; however, her
fishery is generally listed as the third
largest in the world, At times the United
States and Norway exchange positions, each
having been in the fourth and fifth place,
However, the U.S. catch has remained fair-
ly static from 1938-1975 at approximately
2 million metric tons,  The earlier years
are only shown sketchily in Figure 2.!
Finally, Peru climbed from virtual oblivion
in 1955 to the leading position From
1962-1970, until the decline in anchovy.

ACTUAL AND POTENTIAL WORLD CATCH BY REGION

Figure 3 shows both the estimated potential
world oceanic fishery resource and the de-
gree to which that potential is being uti-
lized. The potential is shown by the size
of the circle, while the dotted area with-
in the circ le indicates the level of uti-
lization. The large circle in the South-
east Pacific represents primarily the
anchovetta resource. This Is about the
largest circle on the chart, and since the
dotted area nearly fills the circle, that
anchovetta stock is basically fully uti-
I i zed.

VALUE OF LANDINGS

While Figure 3 represented landings by
weight, Figure 4 shows landings by value.
The circle off the coast of Peru and Chile
ls smail in Figure 4 because the price per
pound of anchovetta is relatively Iow,
even though as Figure 3 shows, the tota!
landings are large. On the other hand,
the nearly totally utilized fish stocks in
the North Atlantic and Western Pacific
bring a relatively high price per pound.

Figure 5 gives the distribution of dernersa I
 bottom dwelling! fishes throughout the
world's oceans. There is a very substan-
tial bottom fish resource in both the North
Atlantic and off the United States coast.
The blue symbol indicates demersal fish
caught by ships bearing foreign flags. The
red symbol indicates fish caught by ships
bearing the f lag of the adjacent state.

Figure 6 shows the coastai pelagic catches.
The large fish off the Peruvian coast re-
presents 10 million metric tons of ancho-
vettas caught there in 1968. There are
also large pelagic resources in the north-
east Atlantic; these are primarily herr-
ings. Off California, there is a large
pelagic resource composed primarily of

anchovies.

Figure 7 illustrates crustacean resources
 crabs, shrimps, and lobsters!. There are
large crab resources in the Gulf of Alaska
and the eastern Bering Sea .

The distribution of catches of tuna is
shown in Figure 8. As can be seen, tunas
are pretty much distributed in or near the
equatorial zone.

The degree of exploitation of ocean stocks
is given in Figure 9. Black indicates that
the sper.ies is almost completely exploited,
red, moderately harvested, and blue rela-
tively unexplorted. Thus, we can see that
most of the under-exploited fish are in the
Southern Hemisphere . These areas are more
distant from the countries which have the
buying power to consume and harvest those
resources.

INTERNATIONAL FISHERY COMPETITION AND
NATIONAL CDNFLICTS

~/i@2'2 in

One of the themes of this seminar is the
conflict over use of oceanic resources.
One area of conflict is the abundant herr-
ing resource that spawns adjacent to Nor-
way and feeds to maturity in the central
North Atlantic . In mid-ocean the species
is fished upon by many nations using a
variety of fishing gear, yet when they move
adjacent to the coast. of Norway, they are
considered to belong to the Norwegians.

cod

Figure 11 shows the location of 12 stocks
of cod, some of which were the source of
disputes between England and Iceland over
these resources adjacent to Iceland, The
cod resources in the Northwest Atlantic
were one of the reasons why we have the
200-mile extended jurisdiction law . Many
nations including Spain, Portugal, Poland,
Japan, Russia, and others were fishing on
these resources to the detriment of the
adjacent states.

Figure 12 i I lustrates the distribution of
albacore tuna in the North Pacific. Al-
bacore tuna are fished upon by U .S ., Cana-
dian, and some Mexican vessels, when they' re
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adjacent to the west coast of North Amer-
ica. When they migrate to the Western
Pacific they are fished upon by the na tions
of Asia, primarily Japan, When they move
into the Central Pacific they are fished
by Korean and Japanese fishermen.

F i gure 13 i 1 lust rates the rni grat ion of
coho salmon along the west coast of North
America, Notice that a large percentage
of the coho migrate south off Eureka and
Crescent City, California, and then back
to their rivers of origin. Some migrate
north, off Vancouver island and then move
back to their stream of origin. In recent
years there has been a heated controversy
between California and Oregon salmon fish-
ermen over who should harvest this re-
source, where and when. Oregonians believe
they should have a preferential right to
the resource because the cohos are bred
and born here, whereas Californians be-
lieve they have a right to fishes utiliz-
ing their marine pastures.

Another controversy involving salmon occurs
between Canadians and Americans over the
harvest of chinook salmon. Many of these
fish are reared to migrant size in Oregon
and Washington rivers and streams. When
they migrate north  Figur e 14!i large num-
bers of them are caught by Canadian f ish-
ermen. Again, fishermen of the country or
state of origin believe they should have
a p referent ia'I right to the resource . The
Canadians, however, believe they should be
free to harvest those fishes occurring in
their coastal waters.

Fi gure 15 symbol izes the stocks of sockeye
salmon in Fraser River, Bri tish Columbia.
The Fraser River is probably the second
most important sockeye-producing river in
North Amer i ca, being second only to perhaps
the I I iamna system draining to Bristol Bay
in western Alaska. For conservation pur-
poses, Canada and the United States enter-
ed into a treaty whereby each nation shar"
ed jointly in the cost of rehabilitating
and managing these stocks. In return, it
was agreed that U.S. fishermen would have
license to catch half the sorkeye salmon
in the treaty waters. Now that the U.S.

i s objecting to the number of U,S.-produc-
ed chinook salmon that are caught by
Canadians, the Canadians are likewise con-
cerned about the U.S. catch of sockeye
salmon of Bri tish Co'Iumbia or i gin.

Salmon in the A'or th Paci fic

Figure 16 shows the area of the North Pacif-
ic in which the jurisdictional dispute be-
tween Japan and the U .S . over sa I mon occurs .
The Japanese have, for years, sent fleets
into this Central North Pacific area to
catch salmon with high seas gill nets. We
now have a treaty that says the Japanese
can't fish further east than 175 degrees
west longitude. The U.S, believes it should
have exclusive rights to salmon produced in
its coastal streams, particularly when these
fish are adjacent to the U.S. side of the
Pacifir Ocean.

Figure 17 illustrates the migratory route
of the Atlantic salmon. At one time
Danish fishermen successfully caught At-
lantic salmon off Iceland using high seas
gill nets. World pressure caused Denmark
to agree to phase out their high seas fish-
ery on Atlantic salmon because the species
was becoming endangered. The high seas
fishery is almost completely phased out
now, and Atlantic salmon stocks are on the
increase.

Figure 18 graphically shows what happened
to the U.S. catch of Pacific ocean perch
when the foreign fleets appeared off the
coast of Oregon and Washington in 1965 and
1966. Notice that the catch started drop-
ping around 1964- 1965. The Oregon catch
plummeted because the foreign fleets con-
centrated on the Pacific ocean perch re-
source and reduced the stock to a low level
of abundance, With extended jurisdiction,
we hope that this trend will be reversed.

On the Atlantic coast, the haddocks and
cods were subjected to similar heavy fish-
ing. The United States catch and the catch
by foreign vessels are illustrated in
Figure 19. From this figure it is clearly
apparent that the catch by foreign fishermen



was at the expense of U.S. landings. Man-
agernent under extended jurisdiction has
begun to reverse this trend.

DOMESTIC CONSUMPTION VS. FOREIGN AND
DOMESTIC CATCH

The p~ eapihx consumption of commercial
f ish and shell fish in the United States
since about 1965 has ranged from 11 to
about I 2 pounds  see Figure 20! . As popu-
lation has increased, total U.S . fish con-
sumption has increased  see Figure 21!.
However, since U.S. fish production has
remained static, increased consumption has
meant i ncreased U .S . i mports of fish .

In Figure 22, the total supply of edible
fishery products in the United States in
1975 was between 6. 5 and 7 billion pounds .
But the greatest percentage of the total
supply is made up of imports. We would
like to see more of the supply coming from
our domestic fishermen.

The U.S. does export some fish but the
value of imports exceeds the value of ex-
ports by nearly five times  see Figures
23 and 24! .

With the advent of extended jurisdiction
over the fishery resources within 200 miles
of our coastline, and with the regional
council system of fishery management, we
in the fishery profession and business are
optimistic that many of the conflicts over
marine resources will be resolved. We are
also optimistic that the assurance of f ish-
ery management toward goals of optimum
yield, coupled with preferential fishing
rights to U.S. fisher'men within the 200-
mile belt, will encourage greater invest-
ment and ultimately greater yields from
our domestic fisheries. in 10 to 15 years,
lt is reasonable to expect tha t the U.S.
will once again be considered one of the
strong fishing nations of the world.
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I '-C 13. Higrat ion Patterns of Si Iver Salmon  as shown by tagging and marked hatchery
releases!.



1 1-C 14. migration Patterns of Chinook Salmon  as shown by tagging and marked hatohery
re]eases!.



I I-C 15. Distribution of Sockeye spawning grounds in the Fraser River Watershed  Inter-
nationaI Pac if i c Salmon Fisheries Conti ss ion-1953!.
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II-C I8. Pacific Ocean Perch Graph.

I I-C 19, East coast Haddock graph.



I I-C 20. Per capita consumption of commercial fish and shellfish, 1965-74  Edible Meat!

I I-C 21. Value of U.S. Imports and exports of f i shery products, 1960-72.
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ll-C 22. Supply of edible fishery products, 1966-75  billion pounds, round weight!.

I I-C 23. Value of exports of domestic f ishery products, 1966"75  Hi 1 1 ion dol lars!.
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figure I I-C 24. Value of imports of fl sphery products, 1966-1975.
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II-O Whaling.' Past, Present and
Future

by Br uce R, Mate,
School of Oceanography, Oregon State
University.

INTRODUCTION

Although humanity 's use of wha I es goes back
in time farther than written history, con-
cern for the preservation of whales is a
20th century phenomenon. The history of
whaling is described here right up to the
difficult present day problems . Even
though regions and nations recognize prob-
lems in wha!e management, controlling
worldwide whaling poses great difficulties,

WHALES

Whales are mammals. As such, they are.
warm-blooded animals, breathe air, have
some hair and give birth to live young
which are nourished from their mother 's
milk. Scientists categorize whales into
two distinguishable groups: those with true
teeth  e.g., sperm whales, killer whales
and a II of the porpoises and dolph ns! and
those with baleen. Baleen is similar in
consistency to human finger nails . In some
species of whaies baleen hangs in tapered
sheets from both sides of the roof of the
mouth and acts as a filter lo collect food
 sma!I animals! from water or bottom sedi-
ments.

Most of the large whale species are baleen
whales  e .g ., blue, fin, humpback, sei! .
These whales are usually found in polar
regions during summers when the smail ani-
mals they eat are extremely abundant. The
polar areas were not exploited as whaling
grounds unti'I relatively recent times be-
cause of the treacherous ice and storms.



EARLY WHA! I NG

People in prehistoric times probably used
any whale that washed ashore. The early
efforts of hunting whales were directed at
a few species of baleen whales jointly
termed right whales. Slow moving, fre-
quently near-shore, easily killed, and
floating after death made these the "righ t"
whales to hunt. The main product of whal-
ing was oil, used for lamps, fuel and
secondarily for Food. The First organized
''f i sher i es'' for whales were conduc ted f rom
small open boats operating during the day
and pulling their catch to shore for pro-
cessing  such as the 12th century Basques
taking black right whales in the Bay of
Biscay! .

By the 17th century, wha1 ing had become
much more sophisticated and was no longer
shore based. The British and Dutch domi-
nated whaling, using ships that remained
a t sea for months . They took primarily
black right whales and Greenland right
whales in the area of Greenland, Davis
Straits and the Arctic� . The dead whales
were secured to the side of the ship,
where crewmen with long handled ''flensing"
knives removed the blubber "blanket''  the
Fat layer between the skin and the muscle!.
The blubber was stored in casks until the
end of the cruise, when a shore station
would render  melt! the oil from the blub-
ber, The bl~bber often became rancid before
rendering and produced an inferior quality
oil. Although the species hunted during
these times did not become extinct, they
have not recovered from that exploitation
 despite severa I recen t decades of pro-
tection!.

This was the first example of an all too
frequent pattern of unregulated take of
species or localized stocks  r eproductively
distinct populations of a single species!.
Even when the number of a target species
dropped below that necessary for an econ-
omic fishery to be sustained  commercial
extinction!, they were taken as opportunity
allowed, whenever they were found while
hunting for other species. Shortsighted
economics, without regard for the biologi-
cal considerations, created the incentive
to harvest every possible whale. Although
certain whalers noticed declines in specif-
ic areas and types of wha les, the oceans
were still considered vast and there was
litt'Ie thought given to the concept of
limited resources or long- tecum renewable
resource management.

As whales close to shore became depleted,
the ships had to go farther out to sea,
forcing the development of shipboard ren-
dering equipment. This produced a superior
product and made longer cruises possible.
During the 18th and 19th centuries, the
United S tates became a principal whaling
nation, hunting mostly Arctic bowheads,
humpback and sperm whales which had broad
distribution. During this period, hump-
backs were reduced to low numbers and still
have not recovered .

TECHNICAL EVOLUTiON OPENS THE ANTARCTIC

In the 1860's, the explosive harpoon gun
was invented. At the same time, the de-
velopment of air floatation and fast steam-
powered catcher boats opened new horizons
to the whaling industry. No longer was it
necessary to hunt on!y the "right" whales;
now fin, sei, blue and humpback. whales could
be chased, killed and recovered. The time
was right to exploit the untapped polar
populations of these species, which led to
the rapid depletion of some small localized
stocks. In 1903, the development of the
first factory ship replaced the need for
shore stations in the Antarctic. Whales
were caught by other ships and brough t to
the factory ship for processing, They were
killed by the tens of thousands each year
without regulation. During this time,
Great Britain instituted taxes and quotas
on oil from whales taken in the Antarctic.
Some of this money was used to finance the
early Discovery expeditions which were the
first attempts at studying the natural
history of whales in the Antarctic. In
1925, the Lancing was launched, This ship
incorporated a stern ramp which allowed a
whole whale to be taken aboard for process-
ing in virtually any weather. An increased
number of these vessels ultimately led to
the closure of almost all shore stations.
During the 1930's, the decline in whale oil
prices due to the depression, loss of the
whale bone market and competition from
petroleum products led to voluntary quotas
from the whaling industry until World War
I I .

EARLY ATTEMPTS AT INTERNATIONAL REGULATION
AND THE IWC

The first attempt at international regula-
tion came from the League of Nations in
1935 when they extended protec ti on to ri ght

whales, forbade the killing of females with



ca I vus, prov i deci for tr>e I i cin- i cg nf ves-
and required the col I ecL ion of caLcir

stat i st. ics, In 1937-38, the inrernar. iona I
Whal ing Conference met and cal lcd for the
protection of gray and riqht whales, tem-
porary protect ion for the Antart ic hump-
back, mini!!rum I ength requ i r emen ts for i n-
div idua1 spec ies, an Ant arct i c wha1i ng
season and limited numbers of fac.t.ory ships.
!n 1944-45, tire I;lue whale unit.  BWU! was
established as a management unit. A BWU
could be one blue whale or two fin whales,
or 2 . 5 humpback wha! e s, or 6 se i whales .
This was the formula esi.a! Iished for roughly
equal yields of oil. An initial quota of
16,000 blue whale units pe~ year was es-
tab!ished. By comparison, the 1937-38
whaling season prodr!ced approximately
25,000 blue whale units. In 1946, the
International Wha!irrg Conmission  IWC! was
established to regulate pe!agic whalir g,
TI>e comr!i ssior, was des igned to a I low each
count r y to present ttre best avai ladlE
sc i ent if ic ev idenc e For the management of
wha le stocks and to agree on quotas I.hat
would prevent I.he future deter i orat ion of
whale stocks.

Wlri!e the !WC goal s stere admirable, i ts
f i rst 20 years of opera t ion fa i led to pre-
ver! L Lhe deter iorat ion of several stocks
of wha les, procedural! y, the I WC cont i nues
to operate today as i L has in the past.
Delegates from a numbe r of count r i «s neet
once a year, preceded I'y a two weel. meet-
ing of the scientif!c and technica! corrIrrit-
tees  which may also meet during the year
to consider spec.ia! problems!. The recom-
rr!endations  including quotas! of the scien-
t.if i c committee are supposed Lo be bas d on
rhe best available data. These are for-
warded to the comm!ssioners for a tlrree-
quart.ers majority vote. Commissioners then
retr!rn Io their own countries and have 90
days to file objections or ament!ments to a
reg,!Iation, If an obj ection is made and
is !!ot witl'.drawn in a further period of 90
days  during which other countries may also
object!, the regu!at.ion is not bindinq to
the ol.jeering coun tries, This has arroun ted
to a one vote veto in the past, as no nation
was willing to continue wha!ing under a
quota or condition which placed it at a
compef.itive disadvantage with other whaling
nations not so restricted. This ts< tic
was frequently used in the early yea rs oF
Lhe I WC . A Iso, the commissioners fre-
qr!ently ignored the advice of the scienti-
fic comrl!ittee in the formulation oF regu-
!ations  usually for socio-economic or
political reasons!. Catch statistics from
1946 to the presen t appear in Appendix I.

f!ECENT ADVANCES IN WHALE MANAGEIIENT

scathing review of the I'i!C and its fail-
ures in the mid 1960s resulted in a much
improveci operation. It is only since 1972
t.hat. the IWC has stopped managirrg by the
indiscriminate BWU system and begun single-
species management . Where possible, in
fact, species management is even broken
do!,rn into regional stocks, In 1974, the
IWC adopted the concept of maximum susrain-
able yield  MSY!, Whale populations have

natura I capacity for increase and a na t-
ural rate of morta!ity. Unharvested, these
! vo factors ba lance one anotirer so that
the pooularion remains more or less in
equilibriuro. As the numbers of ':!hales are
reduced, the pregnancy rate inc reases and
»hales start to reproduce at an earlier
age resulting in a higher birth rat.e ard
better survival possibly due to less com-
petition, Animals surviving to any speci-
fic age class are termed ''recruits''  e.g.,
recruitment to the age I-year class!, At
some particular population level, the
''surplus'' of recruits over natura! deaths
reaches a maximum -- the MSY -- which can
be harvested without reducing the s tock
size. At stock sizes above or below this
Ieve!, the surplus of recruits over natu-
ra! mortalities declines. IWC quotas are
supposed to be set. conservatively to avoid
overharvest. Theoretical!y, these stocks,
therefore, wil! remain at their present
size and provide a harvest for an indef inite
time.

AI I whale stocks are now classified by the
IWC into one of three categor ies according
to the advice of the scientific committee:

1. "Initial Management Stocks," which
may be redvced in a controlled
manner to achieve MSY levels o~
optimum levels, as these are de-
termined .

2 . "Sustained Management Stocks,''
which will be maintained at or
near MSY levels and then at op-
timvrn levels, as these are de-
termined.

3. uProtectlon Stocks,'' which are be-
I ow tihe !eve!s of sustained man-
agement stocks and will be fully
protected  zero quota!.

This new management policy of the IWC rep-
resents a major step forward in the pro-
tection and conservation of the world' s
whale stocks. It is designed to bring all
these stocks to the !..ve!s providing the
greatest long- term harvests . The stocks
presently being utilized should not be de-



plutud beiow the levels providing this con-
t inuing harvest, and those rrhich are already
below this level are supposed to rebuild
under complete protection before any Fu r-
ther catrh i ng is permitted .

Many of the problems of the IWC in the past
Irave involved socio-economic factors which
are weighed more heavily than the biologi-
cal aspect.s. This possibility still exists
with the inclusion of ''optimal'' levels of
narves t rather than MSY, Even at HSY,
problems in world whaling still exist.

QUOTAS, QUOTAS, QUOTAS..

Within the IWC, there are of course differ-
ences of opinion and interpretation about
cerrain kinds of data or population models
which may affect the u It i mate determ i na-
tion of an HSY population Ievel and hence
a quota. Of' the present 17 member nations
 Argentina, Australia, Brazil, Canada,
Denmark, France, Iceland, Japan, Mexico,
Netherlands, New Zealand, Norway, Panama,
South Africa, IJ,K,, USA and the USSR!, only
Aust ra I ia, Brazil, Iceland, Japan, Norway
and the USSR carry on commercial whaling.
Many of the non-whaling nations, including
the USA, have been strong advocates oF con-
servative quotas and have also officially
voiced support of a 10-year whaling mora-
torium. The value of the iatter has been
debated, especially since the IWC now has
adopted the comp!ete protection  zero
quota! of whales designated as depleted
below MSY levels.

Despi te the "enl ightened" quota system now
used by the IWC, some conservation groups
and scientists st i 1 1 have concern over the
qua I i ty of' the informa t i on used to make
quota deci s ions  e.g., bias in col 'lect ing
data and assumptions used to interpret
data! . There may be abuses of quotas even
in the name of science, IWC nations may
issue themselves permits to take whales
outside the quota system. This year, new
procedures have been initiated For inter-
national scientific review of applications
for special scientific permits.

I f quotas were conservat iveiy est ima ted and
were obeyed worldwide, most people con-
cerned about preventing the extinction of
wha les would feel some secur i ty and satis-
faction, While there may be some infrac-
tions of regulations  size, sex or even
species judgments! among the whaling IWC
nations, there are probably minor concerns
relative to the effect on wha ling by non-
IWC nations.

WHAL ING OUTSIDE THE IWC

The 1976 'IWC quota for sei and Brvde's
wha'les for the western coast of South
America was set at 198 animals, which were
taken by IWC nations. However, between
January and INay of 1976, Peru  a non-IWC
nation! took 213 whales of these species,
more than doubling the scientific ''best
estimate" of allowable take . Another non-
IWC nation, Korea, took 43 Fin whales in
the North Pacific during 1 976, after the
IWL had classified the fin whale in that
a rea as a "protected stork ." Obviously,
these actions reduce the effectiveness of
IWC quotas in conserving whales and may
lead to the depletion of whale stocks. An
estimated 4000 whales are taken by non-IWC
nations annually . The IWC quota for 1 977
was 17,839,

Numerous attempts have been made to enlist
the non-IWC nations into the IWC; howeve~,
there is very little incentive for them to
join. The allocation of the IWC-establish-
ed quotas takes place outside of the IWC
and a nation such as Peru could not expect
to command the entire quota for the eastern
South Pac.if ic Ocean  which would reflect
its present level of activity! and would
probably find it difficult to wrestle a
''I iv ing share" from the IWC nations which
have a tradition of whaling in that area .

The international politics resulting from
non-IWC nations' whaling are incredible,
Because whaling by these nations diminishes
the effectiveness of the IWC's conservation
efforts, the U.S. has considered invoking
the Pelly Amendment  Section 8 of the
Fisherman's Protective Act of 1967! to em-
bargo their other fisheries exports in an
effort to force compliance.

Japan is the world's largest market for
whale products and imports from both IWC
and non-IWC nations. From January to Hay
of 1977, Japan imported 23,325 metric tons
of whale meat valued at $33 .4 mi I lion from
the USSR �9,946 tons!, Iceland �93 tons!,
Brazil �5 tons!, Norway � tons!, Peru
 972 tons!, South Korea  949 tons!, Somalia
�86 tons!, Spain �92 tons! and North
Korea �0 tons! . The last five countries
were not IWC members and accounted for
2,809 tons �2 percent! and $4 million of
Japan's whale imports during the five
month period . Other non-IWC nations wha I-
ing today include Chile and Portugal, A
resolution at the June, 1977 IWC meeting
was adopted, urging members to ban the im-
portationn of whale products from non-mem-
ber nations. Japan abstained on the vote
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and tnere is no way to force such a re-
striction. Several of the iiha ling opera-
tions in Afr ica and South America  includ-
ing Peru! are part ia I ly owned by Japanese
interests, generating accusations that in
this manner Japan is circumventing IWC
quotas. Howeve r, the compani es invo I ved
are not part of the off icia1 Japanese del-
egation to t.he IWC and only spec ia I leg i s-
lation in Japan could stop their free-
lance acti vi t ies. In a fur ther at tempt to
restrict whaling efforts, I.he 1977 IWC
meet i ng adopted a resolution urging mem-
bers not to transfer whaling vessels,
equ i pment and technology to non"member
nations. The IWC is a voluntary part.icipa-
tion organization and, as such, has no
enforcement authority. Resolutioris are not
binding to members, while regulat.ions are,

ECONDMICS

Econoriics of operations and markets are
crucial to the survival of any ''fishery"
and so it is with whaling. A certain
''critical mass'' of catch must be landed in
order to make any whaling venture viable.
Many nations have dropped out of whaling
in recent years because of economics  the
U.S. closed its industria'I whaling his-
toiy in 1968, before the Marine Mammal
Protect.ion Act of 1972 forbade such enter-
prises!, aod their allocation of tihe IWC
quot~ has been redistributeu among the
na t i ons st i I I whaling . Japan and the USSR
now account for approximately 80 percent
of the IWI'. quota. Even the Japanese have
felt the effects of reduced quotas and
during 1976, the six firms sharing the
Japanese quota merged into a single corn-
pany  Nippon Kyodo Hogei Kaisha of Tokyo!.
There even has been a dis=ussion of a joint
vcntiire between the Soviets and the Japan-
ese to fui ther reduce operating costs.
inch nai.ion has more than cough equipment
to take tlie total o! a 1 1 IWC quotas .

Typical ly, reduced supp!y with cons'ant or
'r:creased demand creates higher prices.
In the case of whale product.s, the price
per p;iund covers quite a broad range de-
termined bv quality and type. Recently,
whale meat has sold froni S730 to S1,907 per
metric ton. The worldwide whaling industry
produces S150 million per year' of product.
With inflation and energy costs driving
prices of everything upward, it is hard to
determine whether whaling will be profit-
able in the future or' if suitable substi-
tut.es Ioi whale products might not become
more attractive. Edible protein has a

world market, but some specialty products
such as sperm vihale oi 1  used as a high-
temperature lubricant! have only recently
tound substitutes in the form of two plants:
iojoba whiCh is grOvin in arid regiOnS and
meadowfoam which requires a more moderate
c I imate wi th more moisture. The production
economi cs of both are current research
topics, Whal ing wi I I I ikely remain a
viable economic venture uot i 1 pioduct sub-
stitut.es become more available aod less
expensive.

THE UNITED STATES

Economics closed the U .S. whaling industry
in the 1960's. In 1972, the U.S. Congress
passed the Marine Mammal Protection Act
 MMPA! prohibiting all importation of mar-
ine mammal p roduc ts and the harassment or
killing of marine mammals with just Five
exceptions: scientific research, public
display, approved management programs  in-
cluding international treaties!, native
subsistence or creation of cu!tural arti-
Facts, and incidental take by commercial
Fishermen. All but the native take pro-
visionn are regulated by permits and must
go through a review process. After passage
of the Act, several problems relating to
whales were immediately recognizab!e and
others have materialized.

The Iar gest U.S, problem encovnteied was in
the ye I lowf in tuna f i shery. Tuna boats
wori ing in the eastern tropical Paci f ic.
surround porpoise schools with large nets
 purse seines! . The tuna are commonly
associated with the porpoise and thus both
animals are caught together. Efforts are
made to free the porpoise, yet keep the
tuna in the net. In 1972, an estimated
387,000 porpoise were killed incidental to
this fishery. Government agencies and the
Fishing industry have worked ha rd to de-
velopp modi t'ied nets and new p rocedures to
lower this kill. In addition, U.S. couits
have argued over the language and inter-
pretation of the MMPA, which requires that
a 11 inari ne mammal species be at "opti ma I''
population levels bvt not exceed the
''Carrying capacity" of their environment
or endanger the ''health and stability'' of
the ecosystem. Application of these ra ther
vague guidelines resulted in biological and
legal research. Fortunately, the results
of these various efforts have produced a
drastic reduction in the incidentaI kill of
porpoise. UnFortunately, the problem has
not been eliminated aod the U .S. has the
distinction of killing more cetaceans  a I!



whales including porpoises! than any country
in the world. Recently, quotas have been
established for each porpoise species caught
in the !.una fishery  in a manner similar to
the I WC quotas!, t hereby assuring tha t
these populations wi11 not be reduced be-
low an MSY level. while the MMI'A affects
only our domestic. fishermen, international
reguIatory bodies responsible for tuna
fishing in conservation areas are consider-
ing Following the U.S. lead and requiring
that porpoise-saving procedu res be used by
ai! nations.

A source of some i nte mat i ona I d i spute i n-
voives the sperm whale, Although currently
on the U,S. endangered species list, the
sperm wha le i s the most intens ively hunted
whale under ! WC jur i sdi ct i on. Des i gnat ion
of the sperm whale as an endangered species
i n 1973 was probab I y premature b i o! og i ca I I y,
but. was more of a tactical move by conser-
vationists for protection of a soon to be
exploi ted  perhaps overexploi ted! resource
at a t ime when the IWC was just starting to
become functionally effective, This has
ca ~ sed problems for the U.S. delegation to
the IWC, which participates in international
quota determinations of sperm whales while
they have a domestic designation of "endan-
gered." There are, in fact, stocks of sperm
whales  in certain areas! where concern is
warranted.

Currently, the most serious domestic and
international whale problems for the U.S.
concerns the bowhead whale. Bowhead whales
have been a part of Eskimo culture for hun-
dreds of years. The species has been under
full protection  zero quota! by the IWC for
30 years with an exemption for native sub-
sistence take. A similar exemption in the
MMPA has made bowhead hunting a legal
activity for U . S . Eskimos in A'Iaska . Prior
I.o 1970 ' the yearly take of bowheads aver-
aged IO and never exceeded 23. During this
period very few whales were struck by har-
poon and lost, but recently this has
changed. During the spring  the annual
season for bowhead hunting! of 1977, 26
whales were taken, one whale was killed and
lost, and an alarming 77 whales were struck
and lost  one out of every four whales
struck was recovered! . I t is not possible
to say how many struck whales were seriously
injured or subsequently died, Some  if not
most! of this problem Is re I ated to the i n-
c reased number of new and inexperienced
crews hunting bowheads. Thirty- three crews
hunted in 1974, 47 in 1975 and 58 in 1976.
The population estimates of bowheads very,
but the most quoted guess is around 2000.
Concern in the IWC over the increased take

and the poor struck and lost record by U.S.
nat ives has resulted in a special quota.

EXTENDED JUR I SD ICT I ON

The U,S. has declared that there wi I I be no
whaling within the 200-mile zone created by
the Fishery Conservation and Management Act
of 1977. Both the USSR and Japan tradi-
tional ly have whaled in some of these areas
 especially for sperm whales!. Terhnical ly,
a permi t to a! low whal ing within 200 mi les
could be issued under the MMPA, but not
for sperm whales because they are on the
endangered s;>acies list. Japan has reacted
by noting that. 'whales shou!d be managed
as an international resource  by the IWC!
because most species are highly migratory,
the U.S. action may adversely affect the
IWC and U,N. Law of the Sea Conferences as
other nations may take similar unilateral
action to manage whales in their 200-mile
zones, but may emphasize utilization rather
than preservation; and if the U.S. action
is favor i ng domestic law over in ternat iona I
agreements, it may be in violation of the
Constitution. The U.S. position is ''that
coastal states should have the right to take
action more restrictive than that agreed
upon in the international body, but not to
take less restrictive action and thereby
weaken internationally accepted conserva-
tion measures." While this issue appears
to be at an impasse, the Japanese salmon
fishing industry has applied for an inci-
dental take permit under the MMPA for 2050
Dali porpoise they expect to take during
their 1978 high seas gillnet fishing in-
side the U.S. 200-mile limit. In total,
that fishery may be responsible for the
accidental death of as many as 20,000-
40,000 Dali porpoise annually in operations
in the North Pacific and Bering Sea.

Basica I ly, most of the world whal ing prob-
lems  either direct or indirect! boil down
to man ' s overoopu! ation of the I and. The
need for food, industrial oil s and animal
feed protein supplements has made the whales
of the world cheap sources of supply. In-
deed, whalers today complet ly utilize the
entire whale in their modern factory ships.
With the right technical information, there
is no biological reason why these species
cannot undergo sustained harvest at con-
servative levels indefinitely . There is
today, however, a growing group of persons
promoting the preservation of whales who do
not care to see whales harvested in any
amount, no matter how carefully it is done .
Their objections are moral and ethical and
cannot be debated.
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I NTERNAT I ONAL
WHALING COMM.
CATCH QUOTAS
1976-1977

NUMBERS BEFORE
COMMERCIAL

WHALING

ESTIMATED
NUMBERS

TODAY

PERCENTAGE
REMAINING

TODAYSPECIES

13,000B1ue 210,000

100,000 7,000

4,000?50,000?

2,000?10,000?

45o,ooo 585Fin 22100,000 344

38Sei 75,000

4o,ooo

2,230

i,363Bryde's

Sperm,  M! 43

68

11,070

7,970Sperm,  F! 3,777

073

83

Gr ay 15,000

360,000 q,360M I nke 11.926

I I-D 2.

It was agreed that in the 1973-1974 season, quotas would be set by species rather than by total
blue whale uni ts as they had in the past. In 1972, the Commission extended indef inetely the
temporary ban on the taking of blue and humpback whales. In 1976, the f in whale also received
protection. Since 1971-1972, then, the quota statistics, as reported by the international
Whaling Commission, have been as follows:

1975/76 1976/771974/751 972/73 1973/74

Antarctic

N. Pacific

38,100 29 663 84 89338 644TOTAL 37,500

 a! Japan and Russia disagreed with the
Minke quota and allocated themselves
a quota of 4,000 each

No quota

II-D 3. Irternati nal c"tch quotas.
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Humpback

Right

Bowhead

Fins
Sei and Bryde
Minke
Sperm  male!
Sperm  female!

Fins
Sei and Byrde
Minke
Sperm  male!
Sperm  female!

200 1000

100,000?

530,000

570,000

1,950
5,000
5,000
8, 000
5,000

65o
3,000

6,ooo
4,ooo

230,000

390, 000

I I,OOO

300,000

1,450
4,5oo
5,000  a!
8,ooo
5 900

23,950

550
2,000

4'C

6,ooo
4 000

13,55t3

1,000
4,000
7,000
8,ooo

300
2,000

6,ooo
4 000

12,304

INTERNATIONAL
WHALING COMM.
CATCH QUOTAS
1975-1976

220
2,230
6,8lo
5,87o
4 834

20,000

0
1,363

5,200
3 100

29 567

0
1,863
8,goo
3,8g4

897

0
I,OOO

541
4,320
2 880

2~71

1,995

1,000

8,214



ll-E The Role of Estuaries,
Their inhabitants and the
Effects of Man

by herbert F. Frolander,
School of Oceanography, Oregon State
University,

Among many attempt s to define an estuary,
one may find the description "an are of the
sea where fresh water mixes with and meas-
urably dilutes the sea water .'' This is a
rather b road definition but one that. is
becoming more and more widely quoted . Of
course, if one pusher this definition to
an extreme, the North Pacific Ocean might
be classified as an estuary. Another deli-
nition of a n estuary is that. area common to
any beach-shore situation, where three
boundaries m et: air, water and land. It
is at the Interface or boundary of these
three regions that much of man's act.ivit'es
take place.

An es tuary serves many needs including that
of entrance-exit for man 's commerce by sea
throughout the :ror Id . It serves as a ii v-
ing place For local populations of ma, ine
organisms many of which represent a deli-
cacy in human food supply. Many mobiIe
forms move in and out of the estuary with
the tide. Larger fisher classified as nek-
ton may sporadicai'Iy move into an estuary
seeking the loca I marine inhabitants as a
fond supply. In New England, for example,
the bluefish is an exciting sportfish as
it moves into coastai New England estuaries
as a young predator in late summer, Seas-
onal migrants thr ough the estuary may in-
ciude the herring-like alewife which enters
the estua ry to spawn ups tream in New Eng-
land ponds, or the eels which pass through
the estuary as adults to spawn out to sea,
Another migrant. commonly passing through
estuaries is salmon. On both coasts of
the U,S., estuaries serve as the connecting
passageway between the salmon's spawning
beds in the rivers, and the open sea, the
sea serving as a pasture within which fish



populat ions grow and mature; salmon popu-
lations throughout the world are a part
of thi s pi cture.

! f one examines the distirbution of life
on our planet Earth, one finds that it is
distributed in concentrations along edges
or discontinuities between the air, land
or water. Human beings, whether we like
ir. or not, must spend alomst aii of their
lives in a thin six-Foot layer of air on
the surface of the earth  people with
cIaustrophobia don't like to think about
it!,

People tend to congregate along the sea-
shore, along the edges of rivers, or
around the edges of ponds or lakes. This
is very evident from a high altitude as
one flies over the land and can observe
human popu I at i on d i s t r ibut i on; the concen-
trations tend to be along the edges of the
discontinuities. This distribution relates
to commerce, industry, fishing, recreation
and, in general, easier or more pleasant
living.

It is to the seashore that one goes in New
England or New york to escape unpleasant
temperatures during the summer months. One
has only to compare the temperatur es in
July or August in Providence, R,I. and
Point Judith, R.I. to realize why the coast
is so popular during these months  speak-
ingg as a native Rhode Islander! . If one
adds to this the multitude of recreation-
al possibilities, the attraction of the
coast is very evident.

This high influx of seasonal visitors re-
presentss a big and desirable business
in many instances, the major support of
local coastal communities. However, in
recent years the business community, gov-
ernment and larger numbers of conservation-
minded people have come to recognize that
the coast is an ar ea that must be carefully
t.reated so as not to disrupt or despoil
these very advantages. Thus in recent
years, coastal zone management has been a
developing concept, addressed more and
more by alert coastal communities.

In contrast to the geographic concentra-
tions of humans, the distirbut ion of man' s
enterprises including agricul ture, mining,
1 ivestock rearing, etc., are many times
spread out over large areas and at con-
siderable distances from one another. Hany
products are destined for interchange be-
tween nations separated by large bodies of
water -- the oceans. Consequently, one
becomes aware of a funnel effect in

trade, related both to fortuitous geographic
locations of seaports and the drive of econ-
omics. Products are funneled from a great
expanse of country into confined locali-
ties � � seaports "- f rom whence a reverse
funnel again spreads them via shipping to
diverse countries. Repeatedly, at each
foreign seaport, the funnel tapers down to
a narrow passage before again fanning out
as the products are distributed throughout
that particular country.

In short, seaports represent a bottleneck
where people prefer to live or vacation and
through which agricultural and industrial
products are transported. The bottleneck
is fostered by a particular geometry of
land and water climate, and the drive for
economi c ef f i c i ency.

I t i s thus not surpri sing that calculated
on a unit-area bases, temperate coastal
zone areas probably comprise the most
valuable real estate on earth f rom a purely
economic poir.t oF view.

The use of estuaries and man's activities
in the roastal zone has undergone severa'!
transitions in recent history. The pre-
sence of shell mounds in certain marine
coastal locations give evidence that food
has long been gathered there. These sites
are concomitant with availability of fresh
water and f'i rewood . Estuaries have served
more modern man as a landing site and trad-
ing center, or as a link with the hinter-
land. Local food gathering became less
important at these locations, and conse-
quently less attention was paid to man' s
effect on the environment. Growing civil
ization, clearing the land, taking lumber
for construction, and the development of
industry, led to extreme changes in fresh
water runoff, siltation, and the introduc-
tion of toxic materials inimical to marine
life. Huch of this probably occurred
through ignorance, neglect, and the lack
of need for the natural local estuarine

products.

Today, the "largess'' of cheap arable land
has diminished, and gradually man has re-
cognized the effects not on]y of toxic
materials introduced into estuaries, but
also of engineering designed for the short-
term gain. The damaging effects of home--
s i tes and industrial locations, whi le simul-
taneously developing mult I armed mar inas
wi th man-made embayments is appreciated.
Attention has come back to estuaries for
what they represent and serve.
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CHARACTERISTICS OF AN ESTUARY

Specialists have sub-divided estuaries into
categories in order to compare and contrast
measurable differences. The system de-
scribes posi tive and negative estuaries.
Pos i tive estuaries have an excess of fresh
water, and the water becomes progressively
fresher as one moves upstream from the
ocean entrance. Estuar ies such as these
are commonly found in the Paci Fic North-
west, Negative estuaries, by contrast,
are those in which the salt content. of the
water increases as one proceeds upstream
from the ocean. They are found in regions
typified by high air temperatures and li-
mited to little rainfall, Estuaries may
be further class~fied on a basis oi the
degree oF mixing of the fresh river water
and the ocean salt water. Hixing may
range Irom very little, with a layer of
fresh water overriding a salt water layer,
to a well-mixed almost homogeneous water
column. The degree of mixing can change
with season; it is influenced by fresh
water runoff and the tide in conjunction
w i Ih the geometry of the estuary basin .

The di rec ti on of flow of water is mod i f i ed
by the rotational effect of the earth,
sometimes referred to as the Coriolis effect.
Such a n effect was noted in the 1800's by
Fridtjof Nansen. I n the drift of the
hi stor i c research vesse I F~tzm dur ing hi s
exploration of the Arctic Ocean, Nansen ob-
served that drift ice deviated Lo the right
of the wind. He attributed this to the
effect of the Earth 's rotation . His ob-
servationss were later confirmed by math-
ematicai calculations. Thus, water flow-
ing into an estuary from the ocean in the
northern hemisphere would be expected to
flm toward the right bank, as one observ-
ed the water looking upstream, and river
runoff moving downstream as a su rface
layer would tend to be displaced toward
t.he opposite bank  again to the right bank
looking in the direction of flow!. Infer-
ences f rom such informat ion strongly sug-
qests placing industries which might have
ser ious pol lution effects if some kind of
spi ll occurred, on the side of the estuary
vi th the seaward-f lowing f resher water to
minimi e the contamination of the entire
estuary. The ocean, just because it is a
larger body of water, would dilute the con-
taminant morc' in a shorter period of time
and in an area less ciriticai to so many
organisms.

ing fish has been deduced From the Coriolis
deflection of water in and out of an es-
tuary. An illustration was provided by re-
search on the feed ing of herring in Yaquina
Bay, Oregon, investigating the variarce of
gut contents with plankton species, abundance,
size and availability. At times when the
''normal'' zooplankton populations in the water
were in low numbers the herring gut con-
tained large numbers of a small bivalve-like
crustacean  ostracods! in combination with
small bits of wood chips. The data strongly
suggested that when the normal food supp!y
of the herring in the bay was low, the herr-
ingg were oppot tun is i c feeders and would
accept whatever they could find as food .
The data further suggested that the ostra-
cods were in higher concentrations and near-
er the bottom on the north  outward flowing!
side of the bay intermingled with river-run
bits of wood very similar to the sediments
on that side and quite unlike sediments on
the south side of the bay .

In the last 20 years and particularly during
the last decade, there has been a strong
conservat ion ef fort., unorganized at t imes,
within the United States, One intent of
thi s movement i s to take a new ! ook at our
utilization of estuaries, past and present.
This has led to the concept of producing
"impact statements'' before proceeding with
new or greater utilization of estuaries .
The hope Is that our nation wilt utilize
estuaries to a full extent but in a more
intejligent manner so as to serve the
greatest good of mankind. Fluch progress has
been made; much remai ns to be done coopera-
tively by a troika consisting of the citizen
who desires to use an estuary, the research-
er who develops a good picture of the re-
sults of certain uses, and advisory per-
sonnel who act. as the liason between these
two groups. Contributions by researchers
whose positions are a result of the Iand-
grant concept in U.S. Universities have
shown the wisdom and the fruitfulness ot'
this approach. The newly developed U.S .
sea grant universities will be following
similar pathways in developing concepts of
the best uses of the seas. The following
is offered as an example of the kind of
pathways being examined that are in need
of further study for the highest and best
uses of the sea by man.

Additional information on feeding habits
and the feeding location of plankton-feed-



FACTORS AFFI=CTING THE SUCCESS OF A
POPULATION

for impact statements,
portion of an estuary

ces for sport-fisher-

6u t entrepreneurs
eir business can not

one action might have
ion of an esruary.

Prior to requirements
requests to fill in a
to cr eate pa rkinq spa
flies 1!el e no I uncollllljon
wishing to deve'Iop th
always see the effect
on the ent.i re popuia t

In Iempera I e- I at i tude coastal waters and
estuary ies, in par ticutar where the water is
shallo», seasonal changes have a strong
impact on the sycies of abundance of local
marine inhabitants. A typical food chain
might start out with nutrient enrichment
of the water by tne seasonal overturn of
the water coIumn produced by winter coo'I-
ing, The spring warming and concurrent
increase i n water temperature lead s to
rapid reproduction of the microscopic
plants or diatoms in the nutrient-rich
water. Subsequent. steps in the food chain
in Pacific North»est coastal waters may
lead through small crustaceans  copepods!,
herring, and adult salmon in a dependent
series.

The very natu re of such a chain is the
dependent relationship between each link
of the chain; the success of the higher
levels of the chain depend on the integ-
rity of the entire chain up to their level

Building the parking lot could develop into
a scenario as follows. The fill dirt was
lacking in the First place because of
loca ! water cur rents . Addition of the
fili will therefore be removed by currents
if it is not specially protected and such
special protection is very expensive so
might be underbuilt. Some of the fill
might then be picked up by the currents
and become a sediment load in the current,
resulting in lowered transparency of the
water column, With the reduced light
transparency, both the numbers of photo-
synthetic microscopic plants in the water
column and the attached algae could be re-
duced in populat.ion. The small crusta-
ceans feeding on the plant populations may
be reduced in numbers and their absence as
a food supply for young downstream-migrat-
ing salmon would adversely affect both the
numbers and physical condition oF young
salmon going to sea. With reduced numbers
or poor physical condition of the young,
there would be a negative effect on the
numbers of adult salmon returning t.o the
estuary in question, leading to poorer
fishing for the sportsman, When the f ish-
ing gets poor the parking lot will not be

needed.

Without rea'Iizing it, the entrepreneur could
be killing the goose laying the golden
eggs by filling in the estuary.

A simi lar chain of events could be true for
herring who spend their early life within
estuaries and return to the same estuary
as adul ts. Herring perhaps to a lesser
extent, have a homing instinct similar to
salmon, Herring move into Oregon bays
about February, or late winter, to lay
their eggs. Most of the eggs are destined
to become food tor p redators, gulls among
them, because the fish lay a large number
of their eggs above the low tide line where
the gulls can get them. Enough eggs are
laid below the low tide !evel for the pop-
u'lation to survive, however. After hatch-
ing, the young herring will stay in the bay
for much of the year before they migrate
to sea, thus what goes on in the bay is
very critical to that population. It is
the success of that year class that deter-
mines the size of the future herring popu-
lation. After the end of the first year
they go to sea, where they stay For two to
four years, Data indicate that populations
from different bays do intermix at sea, but
then as they mature the fish from different
places tend to resegregate and migrate back
to their home port. Inasmuch as the herr-
ing tend to be specific to each bay it is
important that they be given proper pro-
tection to insure a continuous crop, both
for the her ring and for the fish feeding on
'them which they attract and ''hold." Their
predators may represent another important
local crop, such as salmon.

The activi ties of man in estuaries or
coastal zone areas may not be the only
strong negative effect on a local marine
population. Sometimes the unfortunate
timing of a natural event can take a tali.
As an example, one might examine the effect
of wind on the numbers of adult crabs of
the popular edible species, the Dungeness
crab  CarIDer rmgistsr ! . Al ong the Oregon
coast, northwest winds, common in the
summer, cause an offshore movement of the
surface waters, The Dungeness crab has
larval stages, referred to as zoea and
megalopa which represent early and later
developmental stages respectively, and
both are planktonic or free dri Fting in
the water column.

If there is a stronger than usual northwest
wind, one which blows longer than usual or
sometimes at an unusual period, it could
cause a greater seaward movement of sur-



face waters than normal or a seaward move-
ment at. an unusual time. if such an event
occurs when larval Dungeress crab are at
maximum numbers, these larvae could be
carried more than 100 miles offshore. The
strong passibility exists that many or most
of these larvae would not find their way
back into shore regi ons to ma tu re into
adults in the coastal area, As a result,
perhaps five years later, there could be
an unusual drop in that year class of the
mature crab numbers available for commer-
cial or recreational harvesting. Other
data suggest that a st rong northeast wind
in winter months producing upweiiing at
this unusual time has been related to the
lower numbers of larvae of the pink shri mp .
lt is unfortunate, but nature is not per-
fect either.

Understanding the critical time relation-
ships between natural conditions and life
stages of marine populations is essential
to predicting future ha rvests from the
sea. This understanding depends strongly
on research into the food chain of which
each organism is a part.
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ll-F The Floor of the Ocean-
Mineral Deposits and
Conflict

by John V. Byrne,
School of Oceanography, Dean of Research,
Oregon State University .

INTRODUCTION

Man has extracted minerals from the ocean
for thousands of years. Only recently,
however, has the importance of ocean min-
erals become a major factor in g'lobal ocean
politics. During Law of the Sea negotia-
tions, the potential value of minerals has
become a major factor in treaty negotia-
tions. The wide distribution of manganese
nodules on the deep sea f loor has become a
source of contention. Conf 1 icts concerning
ownershi p of minerals, r ights to extraction,
sharinq of extraction technology and other
aspects of deep sea manganese nodule ex-
ploitation have fueled other general inter-
na t i ona 1 pol i t 1 ca 1 conf 1 i cts .

Locally, t.he potential extraction of miner-
als poses potential conflict with other
uses of the ocean and with the preservation
of a high quality marine environment. Such
conflicts are not limited to manganese
nodules, but involve all types of minerals
which are, or may be, extracted from the
ocean for profit.

This paper will briefly review some aspects
of our knowledge of the geology of the
ocean basins and of the minerals which
occur in the ocean. Resolution of ocean
mining conflicts must rest on an under-
standing of the character of the minerals
and of the processes by which they were
formed, Briefly, we will consider our pre-
sent knowledge of the sea floor within the
context of the theory of plate tectonics
and the evo!ution of the earth's surface,
The nature and occurrence of sea floor min-



erals wi I I be addressed, and finally, atten-
tion wi I I be directed to conf 1 icts involv-
ing the extraction of such minerals.

THE CHANGING SURFACE OF THE EARTH

Ouring the past two decades, our knowledge
of the surtace of the Earth, particularly
that of the sea floor, has increased
immensely. Advances in geophysics and
geology now permit measurement of the sea
floor and of the Earth beneath the ocean
floor previously impossible. As a result
of these studies, new hypotheses and
theories have evolved One of the major
scientific revolutions of all times concerns
the evolution of the Earth's surface. A
major unifying geologic theory, the theory
of plate tectonics, has recently evo'Ived,
This theory is based on studies of major
segments of the lithosphere and of the
dynamic relationships of large iithospheric
segments or plates.

An examination of a bathymetric chart of
the oceans reveals that, for their size,
the ocean basins are relatively shal'Iow.
Except where the sea floor has been cover-
ed by sediments to form a smooth surface,
numerous hills and seamounts are apparent.
Through the center of the Atlantic Ocean,
the Indian Ocean and across the South-
easternn Pacific Ocean extends a long 1 i n-
ear range of mountains. This mountain
range, commonly referred to as the mid-
ocean ridge, is the site of earthquake
activity, vulcanism, and hot spring for-
mation. Geologically speaking, it is
active.

Along the mar g i n of much of the ocean,
particularly in the Pacif ic, Southeast
I nd i an Ocean, and Southwest At I anti c
Ocean, deep trenches occur. These trenches,
thousands of ki iometers long, hundreds of
ki lorneters wide and tens of ki lometers
deep, are the deepest parts of the ocean
floor. They are associated with violent
earthquakes; frequently they are near
areas of active vulcanism. Generally they
can be regarded as the most geologically
active areas on the Earth's surface. The
trenches are separated from the mid-ocean
ridges by deep abyssal plains and by
abyssal hiIIs.

Continental margins consisting of a rela-
tively flat shelf and a somewhat steeper
and more irregular continental slope con-
stitute the transition from ocean to con-
tinent. Continental margins vary in width

and internal complexity.

As a result of many different studies, geo-
physicists and geologists now recognize
that the outer portion of the 'Earth, in-
cluding ng the surface, consists of a number
of plates . These plates are bounded by
areas of earthquake activity. Normally
they stretch from a rnid-ocean ridge to a
deep sea trench. The earthquake activity
is caused by movements of the plates away
from each other, toward each other, or
alongside each other. The edges of the
plates consist of mid-ocean ridges, areas
i n which the plates are spread i ng apar t;
deep sea trenches where the plates come
together; and fracture zones  transform
faults! where the plates slip alongside
each other, It was recognized early in
the evolution of the plate tectonics theory
that new crust was added along the mid-
ocean ridges as the plates spread apart.
At the trenches, one plate moves beneath
another. This process is called "subduc-
tion." At these boundaries, ocean floor
crust is r emoved from the surface of the
earth. The rate of removal of crust be-
neath the trenches is about the same as
the rate of addi t ion of new crust at the
mid-ocean ridges or spreading centers.
Reversals of the Earth's magnetic field
through time are preserved in the rocks
formed at the mid-ocean ridges. The pre-
servation in the rocks of these magnetic
reversa ls has enabled geophysicists to
determine the rates of movement of the ocean
crust away from the mid-ocean ridges and
toward the trenches. Over geologic time,
these rates are of the order of a few inches
per yea r. In many places oceanic crust
which is formed at the mid-ocean ridges
gradually moves toward the trenches where
it is ultimately destroyed as it moves be-
neath the adjacent lithospheric plate.

Plates may include both continental and
oceanic segments. Where such is the case,
the continental margin may lie near the
middle of a plate and is regarded as a
''passive margin.'' The continental margin
along the east coast of the United States
is such a "passive margin." In other
cases, where the edge of one plate is con-
tinental and the other plate is oceanic,
the continental margin is the area of i n-
teraction between the two plates  e.g., the
western coast of North and South America! .
In these cases, the continental margins are
"active margins." They differ in character
from passive margins. Active margins are
generally characterized by folded, faulted,
and uplifted sedimentary rocks; passive
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margins are more typical ly flat-lying, un-
di sturbed, sedimentary rocks,

The seafloor as wel I as the continents is
in constant motion, each move giving rise
to earthquakes. As a consequence, the
shapes of the oceans and the continents are
const.antly changing. Mineral deposits
occurring both on land and in the ocean
have evolved as part of this type of active-
Earth system, An understanding of the
genesis O'F such mineral deposits depends to
some extent on an unders tariding of the over-
all concept of plate tectonics. Further,
a knowledge of plate tectonics may provide
clues to the occurrence of presently un-
known mineral deposits, both on the con-
tinents and on the sea floor, In the
following section, mineral deposits of the
sea floor and their relationship to the
divergent and convergent margins of the
plates wil I be considered� .

OCEAN FLOOR MINERAL DEPOSITS

Any theory involving major elements of the
Earth should account for the distributions
of significant. mineral deposits. Although
not a11 of the mineral deposits occurring
on the sea floor are a direct resu !t of
the processes of plate tectonics, they can
all be described within the context of
plate tectonics. The minerals which are
considered her e are those which either have
potential For exploitation or are presently
bei ng exploited . Only those mi nera1 de-
posits which occur on or beneath the floor
of the ocean are considered . Extraction
of substances from sea water is not dis-
cussed . Mineral deposits are considered
accor d i ng to their location wi th respect
to divergent margins  areas where the sea-
floor is spreading apart!, convergent mar-
gins  where two plates encounter each
other!, and intra-plate locations.

i'ir'et'zcetrt Naz'gin De>osi ts: Mi nera1 deposi ts
which occur in the vicinity of the mid-
occan ridges, or spreading centers, have
been sampled in a number of p1aces. Per-
haps the most spectacular example of min-
erals associated with the rise of mo!ten
material to form new crust are those which
ihave been discovered dui ing the past two
decades in the Red Sea, The Red Sea is
considered to be an extension of the mid-
ocean ridge extending through the Indian
Ocean. Along the axis of the Red Sea are
a number of deep 1inear basins with depths
of approximately 2000 meters. The waters
in these basins are comparatively warm due

to a re'I at i ve1 y h i gh f low of heat from the
Earth's crust. The sediments occurring In
these basins are high in metal content,
Investigators of the Woods Hole Oceano-
gr aphic Inst i tute est imated that the upper
ten meters of sediments include a total dry
weight of about eighty million tons of
sediment with metallic content as high as
29 percent iran, 3.4 percent zinc, 1,3 per-
cent copper, and 0.1 percent lead . The
values of this meta1 in terms of 1970
dollars is estimated at about S2.5 billion.
A high percentage of these minerals are
sulfide compounds in the sed iments of the
floor of the Red Sea. Similar deposits,
but not of such d ramatir. quantity, have
been sampled from the mid-ocean ridges in
the Atlantic and the Pacific. According
to the concept of plate tectonics, these
minerals will be moved From the mid-ocean
ridges across the ocean basins as the
plates move toward the deep sea trenches.
Thus, these sulfide deposits, although
presently occurring in divergent margins,
wil1 become intraplate deposits and sub-
sequently wi11 be invoived in processes of
subduction at the convergent margins.

Ztrtz'aplcrte 'epasitsr The pr imary interest
in mineral deposits of the plates them-
selves focuses on manganese nodules. These
nodules, which were original ly discovered
during the C"~wl.lengez' Expedi tion of 1872
to 1876, are present in quantities of
tr i I 'I ions of tons. Nodules, between the
size of peas and pot.atoes, are brownish-
black in color, and relatively soft. With
their fair1y low density of 2.1 to 3.1
grams per cubic centimeter, it seems that
it may be possible to lift them from the
floor of the ocean to the surface by some
mechanical means, Most of the riodules are
somewhat round. Frequently t>ey include
ceritral nucleus surrounded by layers of
various iron-manganese minerals . Many
nodules average about !5 percent iron, 19
percent manganese, 0.3-0.4 percent nicke1,
and 0,2 percent cobalt. The present econ-
omic value is primarily in the nickel,
rather than in the iron and manganese con-
tent.

Although the origin of the nodules is un-
known, it is known that they are concen-
trated at the surface of the sea floor and
that they are extremely abundant. Hottom
photographs and samples have indicated
concentrations of as much as eight pounds
of nodules per square foot  equal to more
than 100,000 tons of nodules per square
mile!. The potential value of these de-



posits has become a major factor in Law of
the Sea negotiations inasmuch as the
nodules are located outside the jurisdic-
tion of the coastai nations and are gener-
allyy regarded by many nations as being
part of mankind�' s common her i tage.

.'anvil" -ant,',rarqr'.n Vr paatta r I t i s at the
cont i nenta I marg ins that the mineral de-
pos i ts of immediate potent ia I occur. The
cont inental margins are the shal lowest
portions of the oceans; they are the
r ichest bialagic*11yr and, for the pre"
sent, are easily the richest in terms of
surface and subsurface mineral deposi ts,
Deposits at the convergent margins are of
three general types: sand and gravel,
which has been moved by waves either in
the past or at present; phosphori te nodules,
which form directly from seawater in areas
»here sand and gravel are absent, and
hydrocarbons which have been formed at
some time in the geologic past and are now
trapped beneath the surface.

Phosphorite nodules, including frorA 25-
30 percent P205', have been looked at for
some time as a potential source of phos-
phate fertilizer. These nodules occur
near the outer edge of the continental
shelf in areas af little deposition.
Attempts have been made to recover phos-
pharite nodules from the continental mar-
gin off southern California, but without
economic success.

Sands and gravels of the continental shel f
have been extracted for some time on a
loca I bas is, The value of the marine sand
and gravel resource for the construction
industry around the United States amounts
ta about Sl 00 m i I I i on annua I ly . In ad-
dition, in many places sand and gravel in-
clude placer deposits of more valuable
minerals. Gold has been mined f rom shelf
sands off Rome, Alaska; tin has been ex-
tracted from placers in some areas near
I ndones ia. Al I of these deposits are wel I
within 200 miles of the coast. As a result
af their location, they have not become a
major factor in international politics.
The same cannot be said for the rerreining
convergent margin deposits - - - hydrocarbons.

I t is not an acc iden t that tihe hydrocar-
bons that do occur in the mar ine environ-
ment are found along the margins of the
ocean. Current thinking has oil and gas
originating from marine life and forming
liquid hydrocarbons as a result of com-
pl i ca ted re la t i onsh i ps between a number of

factors during and subsequent to the depo-
sition and buriai of the organic material.
It is general ly bel ieved that the organic
matter which forms oi I and gas originated
as phytoplankton die and are deposited at
the bottom. In order for preservation to
occur, bottom waters must be low in oxygen
content, thereby perrni tt ing the dead or-
ganic material to accumulate rather than
be oxidized� . Concurrent with the accumu-
lation of organic material, rapid deposi-
tion of detrital sands and silts is neces-
sary to protec t the organics from further
rapid decomposition. With burial by sedi-
ment, pressure and temperature increase to
critical levels whereby the organic mater-
ia'Is are regenerated to form fluids, either
liquid or gas, Once in fluid farm, these
materials migrate from their source beds
into a permeable rock which serves as a
reservoir. Reservoir rocks possess both
porosity and permeability, enabling the
fluids to flow through the rock. The
hydrocarbons may be trapped within the
reservoir rock beneath some type of im-
perroeable barrier.

I t is amazing that oi I and gas have been
generated and preserved in the rocks af
the earth s crust. Nevertheless, this has
happened in many places throughout geologic
time under circumstances which occurred
near the marg ins of the then-exist ing
oceans. The constant evolution of conti-
nents and ocean basins has resulted in the
occurrence of hydrocarbons in rocks which
are now many miles from the edge of the
ocean. The high value of hydrocarbons in
today's civil ization makes the occurrence
of these ''mineral deposits " of critical
i mportance with respect to nationalistic
and international concerns.

internet iona I pol i t ical concern has been
expressed concerning the distance from
shore a coastal nation may claim ownership
of such hydrocarbons. The question "At
what point do these hydrocarbons became
part of the common her i tage?" st i 1 I remains
ta be answered.

CONF E I CTS

Potential conflicts involving ocean floor
minerals include conf I lets of ownershi p,
conflicts with other uses of the ocean,
and conf I icts involving pol lution, de-
struction or alteration of the marine en-
vironment as a result of mineral extrac-
tion or transportation. The question of
ownership has kept marine lawyers busy for
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some t ime and wi I I cont inue to da sa in
the future. Conf 1 ict ing <rses of the oceans
have created problems for the guardians of
the f isheries, as wel I as the guardians of
r.he beauty of the oceans. Extractian of
materia Is from the sea floor may or may
nat involve pal I u t i on, related coasta I or
sea floor erosion, ar deposition. Both
positive and negative examples of the
effects of extraction can be cited. It
was long thought that the construction of
offshore platforms by the petroleum indus-
try would be detrimentaI to the fish popu-
lations. In many cases, however, it was
found that. the platforms provided hab itats
for fish. Ltltimately, an increase in fish
populations in areas of high petroleum
productivity was found as a result of the
construction of drilling platforms.

Quarrying of sand and grave I fram the sea
Floor may so effect the wave r eg i me along
coastal areas that intense erosion or de-
position takes place in areas previously
relative!y free from these processes. pol-
lution of the environment can be caused by
addition of dri!ling substances ta the
ocean, or by stirring up bottom sediments
which have remained on the sea floor for
thousands of years.

The value of ocean minerals has served to
highlight the overall value of the oceans.
Begat i at ians concerning a common r Law of
the Sea" have been underway for more than
a decade. Scientific investigations of
the seas have been in ful I swing for more
than a hundred years. Virtually ail of
our knowledge of the oceans to this point
in time has been developed through a free
system of scientific exploration, Scien-
tists have been at liberty to investigate
the ocean without political constraint
during most of the history of oceanography
as a science.  t has been only since the
late 19!Os that political constraints have
been imposed on ocean scientists. The
Cont.inental Shelf Convention af the late
1950s prevented scientists from taking
bottom samples from the continental shelf
aff the coasts of other nations. Ouring
the last half decade or so, restrictions
on the conduct of ocean science have in-
creased considerably. There has been more
and mor e awareness of the patentlal wealth
of the oceans. Coastal nations have uni-
laterallyly begun to claim as their s the
neighboring coastal ocean. They have in-
sisted that science be conducted in these
coastal waters only with their consent,
The exclusive economic zone �00-mile zone!
which is proposed in the negotiating text

of the Law of the Sea, wi1 I include many
constraints on scientific activities in
this part of the ocean. Thirty-seven aer-
cent of the entire ocean lies within the
200-mile zone. IF the present text of the
I aw af the Sea negotiation is adopted, it
vri 11 mean that scientists will no longer
be free to engage in research in this por-
tionn af the acean, but that they wi I I need
to obtain the consent of the coastal nations
before carrying out scientific activities.
In international politics, science is not
a major player. Although our knowledge is
to a great extent based on the past freedom
of science, science is now engaged in a
bitter conflict ta maintain itself as a
free enterprise in the worId's oceans.
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lll-A The Ocean Fishery' .The
Common Property
Resource Problem

by Richard S. Johnston,
Department of Agricultural and Resource
Econcmics, Oregon State University.

Aspects of conf 1 ict and conflict resolution
over the use of resources may be closely
related to the nature of the property
rights associated wi th 'crwnership" of these
resources. As background to a discussion
of the common property  or "open access"!
Issue in the ocean f i shery, ! wou'! d f I rs t
like to consider the relationships among
the price mechanism, the strength of prop-
erty rights, and conflict resolution.

Let's suppose a situation in which an indi-
vidual, A, happens to own several fresh-
water ponds, and a~other individual, B,
happens to own some property on the Oregon
coast. B approaches A For trade, perhaps
because B wants to get into the business
of producing trout in ponds. They bargain.
to~if'E et tr.k"a pLzce !'amean A "nd B cue~
ter sa cf trade. Nonetheless, once the bar-
gain is struck -- ponds for coastal prop-
erty -- both are better off  c+h~diae,
".!re'e vcuKdr!ie rw trade! . Thus, exchange
is a way to resc,'tre conf!icr,.  Alternative:
8 'teals A's ponds. This is like'Iy to be
rather costly to B, inviting reta'liation
by A, the wrath of the corrrmunlty and, per-
haps, physical violence. In most cases,
one wou/d expect B to regard trade as a
less costly alternative.!

Now introduce an a.Lterruztipe set of assump-
tions. A owns these ponds; B owns coastal
property; C owns a pear orchard in Hood
River. B wants the ponds for trout while
C wants them for catfish. Both approach
A. Now there is conflict between B and C.
They wi 11 bid against each other for A 's
ponds, Who gets how many ponds, and on
what terms  price!, will depend on: how



badly A wants orchards, relative to coastal
property or relative to his own ponds, how
badly B wants to raise trout relative to
keeping his recreational property; how
badly C wan ts to raise catfish relative
to r ai s i ng pears; and, Finally, how many
of their respective resources each of A,
B, and C owns .

The point is that., following the bargain-
ing among A, B, and C, this three-person
society will have made decisions on the
use of resources  inc.luding labor! in the
production of pears, catfish, trout, and
the services of recreational property.
 Notice that the same principle applies
again: all will be better off than before.
B wiII bid against C until he finds that
the expected gain From acquiring more
ponds is less than the expected costs of
giving up more recreational land,!

Now this discussion has been concerned so
far with decisions regarding the use of
resources. Once A, B and C are producing
from their resources, it may be that
additional trade is possible. A, who
formerly owned the ponds, may find that
he would like to purchase some trout for
consumption. Thus, he may trade trout
for pea rs with C . Again the same principle
applies -- there may be conflict over terms
of the trade but, after the bargaining,
both wi I I be better off, Recognition of
this gain provides conflicting parties with
an incentive to use trade, rather than
some more costly alternative, to reconcile
differences emanating from dissimilar tastes
and resource endowments.

thus, prr',ce is a ray of ~esoluirrg corrf lect.
This is a Iso true among nat ions. Thi s i s
important because it is often believed
that, in international trade, one party
must gairr and the other party must lose.
The fact that United States imports of
seafood products are inc reasing does not
necessarily mean that the United States
is worse off than if she were producing
her own seafood . 'If the United States
can import seafood products more cheaply
than she can "produce'' them herself, then
the United States may be better off in
devoting those resources to the production
of other goods and services,

In my example I noted that all of this
bargaining among A, B, and C would result
in some allocation of resources which
placed the parties in a position which was
"preferred" to the one in which they found

themselves before the trade. If we speak
of an economy containing many A' s, B's, and
C 's as wel 1 as many other members, we would
expect the amount of, say, catf ish being
produced per acre-foot of pond water to
depend upon the quality of the water, the
particular production techniques used  hand
feeding versus mechanical Feeding!, skills
of the various managers, etc. If all of
these factors were approximately constant
over a!I producers, we would expect the
yields to be about the same far a 11 pro-
ducers . In fact, the data sugges t that
this is, indeed, approxi mately the situation.
On the average, catfish ponds in the United
States produce approximately 1000 lbs./acre/
year. Although date are sparse, I suspect
the same is true with respect to trout.
And I would, further, expect that the pro-
ductivityty of labor in catfish production
is approximately constant throughout the
country, and that the same is true for
trout.

It is instructive to contrast this situation
with comparable data on oyster production,
Table 1, shows data on labor product ivi ty
as related to private land usage in oyster
production by selected states for the year
1965.

There are many factors which can explain
these differences; biological factors,
alternative opportunities for labor and
other productive inputs, degree of sil ta-
tion, quality of labor, degree of subsidiza-
tion  e.g., provision of seed oysters! by
the government, water depth, weather con-
ditions, disease, water temperature, etc.
However, I would like to suggest that an
important factor lies in the str errpth of'
P2"opevtp zr',i7ht. It turns out that one can
classify property right structures on the
East Coast into;

1 . I easeho ids: oyster -growing  sub-
aqueous! land which is leased by
the state and can be used exc lusive-
ly by the lessee for oyster culti-
vation; and

2, common rights -- open access fishery
for state residents.

As can be seen in the fol lowing table, the
proportion of oyster-growing land which is
leased varies among the states. Now why

The use of data or a single year restricts
the analysis considerably. For a more ex-
tensive discussion, using data for a number
of years and underlying the argument advanc-
ed here, see Agnello, R .J . and Donnelly,
Laurence 0., Property Rights and efficiency
i n the oyster i ndus try, J . Law and Economics,
October, 1975, pp, 521-533.
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I I I -A 1. Labor product i vi ty and pr i vate land use in oyster product i on by selected states,
1965.  Compi led from BCF, Fishery Stat i stics of the United States, 1965.!

in lower prices than would otherwise be the
case.! For all of these reasons, one would
expect a different level of productivity from
communally-held grounds than From private ly-
I eased grounds . This expectation appears
to be borne out. by the oyster data in the
above table,

I have been speaking here of trcrperC'.r rights.
It has been argued that "rights" in property
 and here I'm speaking property in a broad
sense to include any resource -- land, labor,
water, etc.! develop over time in response
to changes in the benefits and coats asso-
ciated with protecting and exchanging that
property. One text has described property
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should such var i at ion make any di f ference?
Well, consider the "open access''  or
''common"! property, Suppose you were a
commercia'I oyster harvester using such
''property .'' In order to raise oysters, it
is necessary to make an investment in
"cultch." Oyster larvae a ttach themse'Ives
to this cul tch after a free-swimming stage
and then, other things equal, grow to
maturity. However, if this is "open
access" property, how can the indivrdual
who "plants" the cultch guarantee that he
will be the one who harvests the mature
oysters from it?  This problem is some-
tirnes addressed by requiring tha t harvest-
ers or processors return the cultch to the
oyster grounds, or' by the state's doing so
itselF.! In any event, the private in-
centive to invest is reduced because of the
absence of clearly defined private property
rights. Also, because there is no indi-
vi dua I seeking to maximize the retu rn from
these oyster grounds, there may be some
congestio~ on the grounds because no one
is curtailing the amount of ha rvest i ng
effort -- a conflict situation! And
fina/ly, for the same reason, there is an
incentive to harvest oysters before they
reach maturity. No individual has the in-
centive to leave the oysters alone to
reach maturity, because there is no guar-
antee that someone else won't harvest them
before he does.  This rrey mani fest itself

In the case just discussed we have a situation
in which the nature of property rights is
determined by the state. This may not always
be the case. In the .'Iaine lobs:er fishery,
territorial claims, despite being unrecog-
nized by the state, are nwell-estabiished
and backed by surreptitious violence,''
This has also been true, to some extent, in
the Columbia River salmon fishery,

Acheson, James M., The lobster f iefs:
economic and ecological effects of territo-
riality in the Maine lobster industry, Human
Ecology, 3�!: 183-207; 1975.
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rights as 'the expectations a person has
that hiS dvCiSIOn abOut the uSe Of Cer-
tain resources will be effective." ! Thus,

r' ! ": il r-' ' n '! +irDuQi', c !; tc'r r!a
.; ' r:, .' e'r .-. tr'r~ r rrr e, rather .r'iar! in

One factor which importantly affects the
benefi ts fr'om establ ishing property rights
is the demand for the goods and services
vrhich could be produced by that property,
For example, when the western part of the
United States was settled, if a cattleman
discovered a valley suitable for grazing
cattle, but also Found cattle already
t here  presvrnab I y someone el se ' s cattle!,
he looked elsewhere for range. But, as
more people came west, the demand for land
grew. This increased the va Iue of land,
and, thus, increased the benefits associat-
ed with the de~'~-.~=7'orr of property ''rights''
and the err.a."ver.",crit of property "rights.''
By forming a Cattie growers' Association,
cattlemen could control access to water
 thereby effectively controlling use of
land!, and could put pressure on the
government to control access. I suggest
that we are presently seeing an increased
demand for living resources from the sea,
accounting, in part., for t.he increased
activity to try to get stronger property
rights established in the ocean.

Technological changes may also affect the
costs and benefits associated with defin-
ing and protecting property rights - e.g.,
barbed wire in the case oF the American
West. This reduced the cost of protecting
property rights. The same phenomenon occurs
with respect to pen culture of salmon In
Puget Sound, or techniques for closing the
life cycle for certain marine species so
that they can be raised under controlled
conditions. While only a sma'll percentage
of the world's seafoods is currently har-
vested through aquaculture, I subm i t that,
with technological changes and increased
demand, an increased percentage will come
from aquaculture.

meanwhile, by Far the bulk of our seafood
comes from an ''open access'' property--
the world's oceans. This is explored fur-
ther in the next paper.  Rettig, The
Economics of Open Acess Resources: Ocean
Fisheries.! While substitutes for the

Alchian, A.A. and Allen, W.R.,
Exchange and production, theory in use.
Belmont and Calif.: Wadsworth.' 158.

ocean's products are advancing  through
aquaculture!, there are, simultaneously,
efforts being made to resolve conflict,
through the establishment of regimes which
wovid yield stronger property rights  Law
of the Sea, Extended Jurisdiction! and in-
crease the role oF markets. It seems to me
to be important to keep this in mind: While
there is, indeed, conflict over how these
rights are to be established  who will gain
and who wiii lose!, other conflicts, namely
those which take place on the f ishing
grounds, which can become International in
scope may be resolved, or at least reduced.
I am not arguing in favor of strong prop-
erty rights, but I am suggesting that, once
established, they may permit more conf I icts
to be resolved through the price mechanism.
Whether you like this depends, of course,
on your own values.



llf-8 The Economics of Open
Access Resources:
Ocean Fisheries

by R. Bruce Rettig,
Department of Agricultural and Resource
Economics, Oregon State University,

The key to "the fisheries problem" is t ha t
each resource user affects the future avai'I-
able supply of the resource and yet has no
incentive to consider the adverse conse-
quences of her/his actions upon other resource
users,

If a fisherman releases an Immature" fish
or a female  spawner!, it might get larger
and/or it may reproduce, but that fisherman
has no reason to believe that he/she would
catch that particular fish when it is larger
or its offspring, later. Therefore, he/she
has no incentive to Iet the fish go .

W th a small number of fishermen, vesse !s,
and gear exerting effort on a specific fish
stock, one would expect a relatively small
catch. As more fishing effort is introduced
into a fishery, landings will initially rise
markedly, but may 1ater decline somewhat .

Two sustainable yield curves are shown in
Figure 1. For any given fishing intensity,
the value given by the yield curve is the
annual or seasonal harvest at which the
fish resource maintains the same level of
abundance  apart from the effects of en-
vironmental variation! in succeeding seasons
or years . Nax i mum sustainable y ie Id  HSY on
the graph! is an average over a reasonable
length of time of the largest catch which
can be taken continuously from a fish s cIck
under current environmental conditions.

This NSY definition is taken in1/

large part from working papers of the Scien-
t if ic and Statistical Commi t tees of the
Paci f ic Regional Fi shery management Council
and the North Pacif ic Regional Fishery man-
agement Council,



I I I-S I. Yield-fishing effort relationship for two types of fisheries.

I I l-b .. The relationship between costs, revenue and fishing effort.
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In the case ol yield curve I  which par-
tially describes the Dungeness crab fish-
ery!, MSY i s the 1 imi t. to the catch as more
effort is added to the fishery. Yield
curve 2 shows another case  such as Pacific
halibut! where increasing fishing intensity
eithe r reduced the available spawning popu-
lation such that new recruitment to the

b iomass i s retarded, or many f i sh are
caught when they are young and st i 1 1 have
s igni f i cant growth potential .

The relationship between normal or long-
term costs and the value of landings ls
i11ustrated by the revenue curve in Figure
2, Assuminq that the price of fish does



not change very much with changes in quan-
tity landed  i.e., assuming demand is price-
eiastic!, this curve wili look rather like
the yield curve and wil I peak at the same
fishing effort level.

As more Fishing effort is exerted, total
fishing costs also rise. These are nor-
mal, long-term costs. Cost is used in two
meanings here and these two costs are
assumed to be equal. One is the cost to
fishermen: their outlays, capital costs,
plus the value they place on their work i ng
time. The second is a broad interp reta-
tion of opportunity cost: the measure of
goods and services which would be available
somewhere else in the economy if the fish-
ermen held other jobs, the resources used
to produce boats had been used to produce
other capital goods such as plows and
tractors and so on.

If the total value of landings exceeds
costs of taking those landings, the indus-
try wi I I attract new entry. If total re-
ceipts are less than costs, the usual an-
alysis indicates that effort wi11 tend to
decline. With a competitive fishing indus-
try, effort vrill tend toward the 'level El
on Figure 2.

When cost per unit of fishing effort is
low relative to value per unit of landings,
there may be so much fishing effort exerted
that the quantity landed is less than the
maximum sustainable yield  see low per unit
cost curve TC2 in Figure 2 leading to E2
fishing effort!. This is referred to by
biologists as overf ishing. This is illus-
trated by Jim Crutchfield's case  Crutch-
f ield: marine Resources! about a group of
valuable fisheries in the North Atlantic
where a greater weight of catch could be
taken by far less fishing effort.

Whether ''bio'logical overfishing'' is docu-
mented or not, industry equilibrium under
operr access is considered wasteful, using
an economic efficiency criterion . Why?
Suppose the Fishery had not yet reached
equilibrium  efforts were less than El in
Figure 2! . Some number of fishermen are
engaged in the fishery and are tending to
make profitable incomes. A potential en-
trant makes an estimate oF his/her expected
landing value, looks at her/his expected
costs, and decides to begin fishing. Per
haps biomass density declines; perhaps re-
productive capavity suffers; perhaps a
larger percentage of fish are caught before
growing to ''mature" weight -- alI factors
increasing costs to Fishermen already in
the fishery . Yet this new entrant has no

incentive to consider costs imposed on
others. Consequently any increase in indus-
try revenues may be greater than the
"private costs'' of the new entrant but
couid st i I I be less than the "social costs"
oF that fisherman plus all the other fish-
ermen. The f i sherman enters -- he gains
but society loses.

Whi le academic economists would tend tc
support the notion of limiting effort
many fisheries, those fisheries with
significant biologicai overfishing have
recently generated widespread consideration
and adopted selected schemes for holding
down fishing effort, most commonly vessel
Iicense limitation  salmon fishery in
British Columbia! and fishermen's license
limitation  sa!mon fishery in Alaska! .

A general recognition of the issues dis-
cussed so far played a key role in the
new consensus tha t fisheries shou1d be man-
aged For "optimum yield,'' In this new re-
gime, fishery management objectives must
be established. An important one is econ-
omic efficiency, but, by law, it can not be
the sole objective. 0ther objectives wou!d
include stability of relevant ecosystems.
community socia I stability, distribution of
income  especially avoidance of windfall
gains and wipeout losses of large magnitudes
Freedom of access as a socia1, as opposed to
economic goal, and many others.

Management alternatives are to be evaluated
for their impact on these several objec-
tives and a "most preferred'' outcome must
be selected� . The yield assoc iated w ith
this preferred choice is, by definition, the
optimum yield of that fishery . For prac-
tical1 purposes, it can be approximated by
maximum sustainable yield in a number of
fisheries, but al1 of the considerabIe
problems of social choice frequently get
meshed into its actual determinati on .

The notion of managing for optimum yield
is extremely difficult for a single nation
managing a resource under its jurisdiction;
i f the fishery resource must accomodate
the market va lue of two or more nat i ons,
management decisions are made even more
complex.

Just considering economic eff Iciency, na-
tions placing different market values on
a fish species and/or with different costs
would prefer different levels of total
catch, For example, Japan values Alaskan
pollock highly and is able to catch it at
fairly low costs. Consequently Japan
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would I ike to see Alaska pol lock harvested
at the maximum sustainable yield level.
On the other hand, estab I ishment of a
s igni f icant U.S. fishery for Alaskan
pol lock would be faci I i tated by a lower
harvest level resulting in lower costs in
harvesting fish in a more dense stock and
possibly selling the fish at a higher
price.

Consideration of noneconomic objectives
further complica tes agreement among na-
tions. The role of ocean fishery manage-
ment in national security, concern for
preserving life-sty!es and so on vary
widely among nar.ions.

There are other problems in reaching and
maintaining agreement among nations. One
problem is the free rider problem. A
group of nations may agree that they would
all be better off if they were to all re-
duce fishing effort. However, a single
nation could be even better off if all
the other nations reached an agreement and
reduced effort but stayed out of the
agreement and maintained or even increased
its fishing effort.

A related problem is posed by the inter-
loper, Suppose a group of nations W, X,
and Y carefully controlled their joint
fishing effort for tuna. The re would be
an incentive for nation Z to enter the
fishery.

Finally, agreements ''carve up the pie'' by
some rules� . No matter what rule is chosen,
each nation will have an incentive to
"beat the rules.'' For example, suppose
that a group of nations agree to set quotas
based on total tonnage held on each nation's
fleet . Each nation might then i nvest in
boats attempting to increase i ts share.
The rapid increase in foreign fishing off
Alaska shortly before the United States
established uni lateral extended juris-
diction could be partially explained as an
attempt to establish historic rights.

I would argue that the world-wide movement
toward unilateral declarations of extended
jurisdiction is due, in part, to the growth
of the problems set out above and, in part,
to a reemergence of territorial imperative.
Westward  and Eastward and Southward! Ho'.
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IV-A Conflicts Generated by the
Grab for Ocean Resources

by Courtland Smith,
Department of Anthropology, Oregon State
University.

and Larry Rogers,
Department of Agricultural and Resource
Economics, Oregon State University.

INTRODUCTION

Conflict among individuals and groups is as
old as society. Over time, societies have
devised various ways to resolve conflicts,
Wars, domination, discourse, legal proce-
dures, terrorism, trade, and take-overs have
al! been used to resolve conflict.

In a broad sense, this paper is concerned
with conflicts over the use of the world' s
ocean resources. SpeciFically, it focuses
on two conf 1 lets.l~ One if the conflict
between less developed nations and develop-
ed countries over distribution of ocean re-
sources. The second focuses on the neighbor-
to-neighbor conflict over migratory fish
populations.

DEVELOPED VS. LESS DEVELOPED NATiONS: THE
LAW OF THE SEA

The nations that are organized in the "Group

Smith 's lecture dealt with severe I
additional conflicts including: 1. neighbor-
to neighbor conflicts stemming from ecolog-
ical and hydrological considerations relating
to fish and pollution migration and 2. con-
flictt involving the mining of manganese
nodules, and fish stocks. 8ecause of space
limitations, these conflicts, as well as man
many examples, were not included in this
paper,
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of 77" are suggesting a change in the
world's economic order to bring about a
more equit~tile distribution of wealth and
resources. The problems of wealth re-
d stribution and of preventing national
take-over of some of the world's last re-
maining unclaimed ocean resources, were
factors that brought about the Law of the
Sea Conference.

Some economists suggest that the pricing
mechanism of the marketplace, if allowed
to work freely, would resolve many con-
flicts. However, it seems that the market"
place may not always resolve conflict,

I have a s imuiat ion game that I want you
to play which shows how market exchanges
may heighten, rather than resolve conflict.

I ' ve brought along a number of 35 mm f i lm
canisters. I wii I distribute tham to each
of you a long wi th the name of a country
that you represent. The canister
but ion wi I I be according to the per capita
consumption of energy of the country you
represent. You might think of each can-
ister as representing a barrel of oil. The
countries are located along the Western
Atlantic Ocean.

Starting with Central America, Mexico gets
13 canisters, Cuba 12, Guatemala 2-1/2.
Since Haiti has only three-tenths of a
canister, I' ll give the representative Just
the top.

For South America, Venezuela gets 28 and
Brazil 7. I will represent the United
States, therefore, I get 110 canisters.

Let's assume that energy consumption is
roughly equivalent to wealth. Each
these canisters, then, represents your
ability to participate in the market at
this particular time. How do you feel
when you compare your pile of canisters
wi th mine? How do you feel about the goods

lj The ''Group of 77" is an unofficial,
voluntary associat ion of some of the part I-
cipants in the Law of the Sea Conferences.
This "Group " is composed pr imari ly of less
developed and land-locked nations, Orig-
inally the ''Group" consisted of 77 coun-
tries. In recent years the "Group of 77"
has grown to about 1 10 members . The total
number of participating countries in the
Law of the Sea Conferences is currently
around 150.

and services my canisters wi I I purchase?
Certainly in a free market you can offer some
some good or servi ce and improve your rela-
tive position. But who is likely to be
your maJor consumer? Where w'll you get
the capital to develop the project uou have
in mind? Where wiii you purchase the need-
ed technology? Do you feel that you can
attain equality with me'? Do you know of
any set of free market arrangements that
will enable you to attain greater equality?

The canisters are meant to give you the
feeling for what it is I ike from the point
of view of a developing country. Do you
feel a sense of equa I power and opportuni ty?

If you want greater equality, what advan-
tage do you have as a group over me?
Couldn't you attain equality faster through
some type of voting block against me'? This
is the tactic used by the "Group of 77'' at
the Law of the Sea Conference, and these
political a'Iliances also operate in the
General Assembly of the United Nations. A
more rapid way to achieve greater economic
equality may be political rather than
economic,

NEIGHBOR-TO-NEIGHBOR CONFLICT

Dne of the unplanned results of the Law of
the Sea Conference has been the unilateral
extension of coastal boundaries to 200
miles by many coastal nations. While this
take-over of resources has solved some
problems, such as control over near shore
resources by coastal nations, other prob-
lerns cannot be solved. One conflict that
is iikely to increase is the one between
coastal neighbors over the use or control
of economically important migratory fishes.
This conflict can be called neighbor-to-
neighbor conflict.

First of all, what happens as various na-
tions extend their boundaries to 200 miles?
The result is removal of foreign fishing
vessels from areas which contain the ma-
jority of the ocean's fish. Over 85 per
cent of the world's catch is made within
these boundaries.

While distant-water fishers are now pre-
vented from usurping these fish, those fish
that mi gra te i nto coastal waters of other
countries are not continuously under the
control of any one nation . This problem
can be illustrated by examintng the move-
ment of fish along the West African coast.
In Figure I movement of several commer-
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cial ly impor tant spec ies is shown. Each of
these species crosses through the 200-
mile zone of several countries. What be-
longs to one country today may belong to
another tomor'row. Figure 2 gives another
example of the mig ration of fish stocks
between nations, Shown in Figure 2 is the
catch of fall chinook salmon by U.S. and
Canadian fishers.

Coastal nations whose neighbors extend
their jurisdiction have no choice but to
negotiate new boundaries. The national
self-interest and expectations that led to
demands fo r extended jur i sd i ct i on have
inflated the value and expectations for
offshore resources. Thus, perceptions of
loss rather than gain are increasingly
likely. Individual nations perceive their
boundaries in terms of their nationa'I self-
interest, not in terms of the fina 1 com-
promises that will have to be worked out.
Most have not taken into account the cost
of developing data to define and mai nta i n
extended ocean boundaries, nor have they
considered the cost and technology re-
quired for enforcement. As the gap betwee~
ac tua I compromise and initial expectations
widens, the feeling of being cheated be-
comes more probable. Thus, dissatisfaction
among neighbors is likely to increase.

Extensions of national jurisdiction wili
occur. They wiii involve extensions of
land-based boundary concepts and pr in-
ci ples into the oceans. Oceans are
fluids and pose prob'lems of location,
visibility, fluidity, and relations to
ecological processes, all of which have a
bearing on the location of fish popula-
tions. Extensions of national jurisdic-
tion wiii cut ecological boundaries and
systems but fish do not respect national
jurisdiction, and their movements wiii re-
quire neighbor-to-neighbor bargaining over
definitions of boundaries and the distribu-
tion of resources that cross these boun-
daries.

Potentially better relations between d is-
tant-water fishing nations and coastal
states are possible with extensions of
jurisdiction, since the r ights of each can
be clarified . Yet, there is also the
potential for increased neighbor-to-
neighbor conflict as new boundaries are
worked out and as institutions to manage
fish and other resources which do not
correspond to national boundaries are
initiated.

The grab of ocean resouces heightens the
possibi'iity of international conflict,
Less developed and land-locked nations will
perceive greater inequality, Coastal
neighbors will have difficulty defining
boundaries and a I locating mi gratory fishes .

Key to resolving these conflicts are con-
cerns about distribution of wealth, national
self-interest, and new international poli-
tical institutions.





IV-B The Law of theSea: Some
Unresolved Problems

by Jon Jacobson,
School of law, University of Oregon

The Law of the Sea Conference has become so
complicated now that I have trouble even
stating the resolved and unresolved issues.
This is an important conference, attended
by 150 nations. The purpose of the confer-
ence is essentially to write a constitution
for the ocean  including the air space, the
water, and the sea bed! . Oceans cover 70
percent of the earth's surface. The con-
ference has been going on for a long time
without anything of a legal nature coming
out of it directly. The question arises at
this point: is it going to succeed?

There are some Americans who say: "Why
should we care? We' re the sea power. We
have more 200-mile economic zone space than
any other country, and it is rich space,
Let's just go our own way." One of my
themes tonight is that we ahouK care be-
cause there are some important things that
would be sacrificed if the conference fail-
ed.

First we need to establ ish what the Law of
the Sea is. It is easier to describe what
it was two years ago or to predict wha t it
will be in the future than to describe the
present status because things are changing
so fast. Until a few years ago the Law of
the Sea was based essentially on the four
treaties resulting from the first Law of the
Sea Conference in 1958. There was a law oF
the sea before then but these four conven-
tions simply codified the generally under-
stood rules about the use of the sea that
had existed prior to that time.

There are two primary sources oF interna-
tional law. The first is the customary
practice of nations -- these are the rules



derived from interaction within the com-
muni ty of nations. The second source is
international agreement. agreements be-
tween governments of nat ion states. Other
countries sometimes refer to these agree-
ments as ''treaties,'' but in the United
States we have a constitutiona I problem
with that. Only same international agree-

ents are formal treaties and the rest are
execu t i ve agreements . The i mpor tant d is-
tinction here is that generally in inter-
national law customary laws are applic-
able to all nation states, whereas an in-
ter nat iona I treaty is binding only on those
nations that have become parties to it
either by a pr ocess of ratification or
accession. I wi1 I refer to these two
types of law as ''custom'' and ''treaty."
use "treaty" loosely to mean all kinds of
international agreements.

The first Law of the Sea Conference in
1958 resulted in four convent ions involv-
ing 35-40 parties: the Terr i tor ial Sea
Convention, the High Seas Convention, the
Continental Shelf Convention, and the
Fisheries and Conservation Convention.

In the Territoria'! Sea Convention the dis-
cussion included even waters that are not
technically acean waters. Internal waters
are those waters of a nation state land-
ward of the coastline, including rivers,
streams, and lakes, and of course bays.
These waters are subject to the complete
sovereignty of the coastal nation . The
territorial sea is the next zone out
From the coastline out to an unagreed upon
 in 1958! maximum. Within this zone the
coastal nation exercises complete sover-
eignty, the only exception to which is
"innocent passage," a doctrine meaning that
non-hostile passage through territorial
seas must be allowed. The territorial sea
technically includes the sea bed, the
waters, and the air space above it, but
interestingly enough, there has never been
a doctrine of innocent passage for air-
craft. You must have permission to fly
through the airspace above a territorial
sea of another country.

Next to the territorial sea is a zone cai I�
ed a contiguous zone. Within the contigu-
ous zone the coastai nation can exercise
rather limited rights: the right to en-
force its laws applicable to the territor-
ial sea with regard to customs, sanitary
regulations, immigration, and fiscal
matters. Notice that as we' re moving out
away from the coast line we' re chipping
away at the coastal nation's control.

Start ing at the boundary of the terri tor ia I
sea, overlapping wi th the contiguous zone
and going out beyond it, is the high seas .
In this zone, freedom of the seas was defined
to include at least four freedoms: freedom
of fishing; freedom of vessel navigation;
freedom of overflight; and freedom to lay
submarine cables and pipelines. ''Freedom"
is the catchword; when you are talking about
the rather hostile environment  for man! of
the ocean, freedom of the seas means free-
dom for those that are technologically cap-
able of exercising it. The number of nations
that exercise it on a large scale has al-
ways been relatively small.

The next zone out has not been defined in
terms of distance from the coast but rather
in terms of depth -- 200 meters. A 200-
meter depth is on the average just over
the edge of the physical continental shelf,
The legal continental shelf -- the area over
which the coastal nation has sovereignty
over the natural resources -- was defined
by the Continental Shelf Convention as at
least the area out to the 200-meter isobath.
This was considered a good place to draw
the boundary, although it very seldom coin-
cides with the physical continental shelf.
There were several countries that didn' t
like that limitation, particularly those
countries on the west coast of South America
where a 200 meter depth is very close to the
coastline. The result was that they added
an exploitability test to the 200-meter
depth to define the legal continental shelf.
The continental shelf was defined to a depth
of 200 meters, or beyond that to where the
superadjacent waters admit to the exploita-
tionn of the natural resour ces of the said
areas." The exploitability test essentially
says that if a nation can exploit some re-
source out beyond the 200-meter depth it can
push its boundary out, This concept gives
every coastal nation an inherent right to
resources beyond the 200-meter depth because
anything discovered there would belong to
the coasta I nation.

Both the exploi tabi I i ty test and the 200-
meter depth test presented conceptual prob-
lems: What about trenches in the continent-
al shelf? Can the 200-meter depth line jump
these anomalies in the coastline7 Suppose
the exploitability test is carried to its
ultimate extreme; would the "continental
shelves " of the coastal nations cover the
whole ocean bottom7 No one has ever seri-
ously proposed that that's what the exploit-
ability test means, but there isn't any ex-
plicit limitation in it. Neither concept
is a workable one, but the parties to the
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Continental Shelf Convention live with
them,

The fourth 1958 convention was the Fisheries
and Conservation Convention. It is the
least important of the four because the
principal fishing nations did not become
parties to it. For those nations that did
become parties to it, ir would allow a
temporary assertion of emergency conserva-
tion fisheries management rules further
out than the territorial sea -- an ex-
ception to the usua I freedom of fishing on
the high seas. The United States became
a party to that but the Soviet Union,
Japan, and a number of other fishing na-
tions did not, and so it hasn't been con-
sidered a very effective convention.

Despite the fact that the convention was
not applicable to non-parties, which in-
cluded the distant-water fishing nations,
and despite the fact that the High Seas
Convention to which we were a party in"
eluded freedom of fishing beyond the terri-
torial sea, in 1966 the United States
claimed a fishing zone by legislation.
This expanded U.S. fishing jurisdiction
out beyond the territorial sea  within
which we exercise complete sovereignty
over the fish! to 12 miles, There is a
question as to whether that action has ever
been technically legal under our obliga-
tions of the High Seas Convention; never-
theless, nobody really complained about it.
So until 1977, when we claimed the 200-
mile limit, this is what the legal geo-
graphy of the ocean looked like: territor-
ial sea - three miles for the U,S., six
or twelve miles for other countries; con-
tiguous zone - out to a I 2 mile maximum;
high seas - from the territorial sea on
out; continental shelf � the 200-meter
isobath or beyond that to the point of
exploitabiiity  usually no more than 12
mlles! .

In 1966 the second Law of the Sea Confer-
ence met and tried to decide on the issue
of the territorial sea boundaries, which
was the main problem left unresolved from
the 1958 conference. It came close to
deciding on a six mile territorial sea plus
an outer zone of another six miles for
fishing. This joint United States-Canada
proposal failed by one vote to get the
necessary two-thirds of the total needed
for passage.

Another big problem of the 1958 conference
was that i t had estab l ished no set of rules
or legal regime for the seabed. The High
Seas Convention applied to waters and the

air space, but the International Law Com-
mi ss ion which draf ted the 1958 treat i es,
specifically ignored the seabed. No one
was concerned with it then -- it was
thousands of feet down and nobody thought
there was anything of value there anyway.
This was a big gap in the structure of the
1958 High Seas Convention.

The catalyst for the Third Law of the Sea
Conference was the mid-1960s rea I izat ion
that the roanganese nodules, which had been
discovered over 100 years ago, were not
potent ial 1 y very valuable when coupled wl th
exist ing technology. In 1967 Arvid Pardo,
then Ambassador to the Uni ted Nat ions from
Halta, had made his famous speech to the
General Assembly suggesting that the sea
bed and its minera'Is and resources were
the common heritage of mankind. He urged
the United Nations to set up a conference
establishing a regime to regulate mining
of the manganese nodules and to prevent
military uses of the sea bed.

The General Assembly though this was a good
idea and passed in quick order three rela-
tively Important resolutions:

I . a moratorium resolution that prevent-
ed mining of the nodules until the
establishment of an international
regime;

2. a declaration of principles stating
that the seabed beyond national
jurisdiction and everything in it
were the common heritage of mankind;

3. a conference resolution calling for
a new Law of the Sea Conference to
set up this international regime.

The General Assembly formed at that point
the Committee on the Peaceful Uses of the
Sea Bed and the Ocean Floor Beyond the Limits
of National Jurisdiction  the Sea Bed Corn-
mittee!. Since then the Sea Bed Committee
has been meeting twice yearly in Geneva
and New York to discuss the establishment
of an international ocean regime,

By the time the third Law of the Sea began
in 1973, it was to come up with a legal
scheme for international ocean law and for
the management of al I ocean uses. Every-
thing which had been provided for in 1958,
which was itself a codification of things
started 350 years before that, was to be
set aside. Everything was to be consider-
ed anew. The conference started in 1973
in New York City for a short meeting to
set up the organization and procedu ra I
rules for the conference and then moved
the next summer �974! to Caracas where it
did nothing but debate for ten weeks . In



the spr ing of 1975 i t went to Geneva for
another e I ght-week sess ion, most of which
was spent in more debate. At the end of
this session, under orders from the presi-
dent of the conference, the chairmen of
the three main commi t tees came out with a
proposed informal single negotiating text.
One of the problems in the first two ses-
sions was that there was nothing to focus
on . Everybody just submitted their own
proposa'!s day after day. It was just a
big pile of papers floating around, and
it was very frustrating. The single ne-
gotiatingng text was to prov ide a focal
point for discussion. Delegates could look
at one single document and make amendments
to that.

This negotiating text was a fairly sub-
stan t i a I document, w i th about 500 art i cl es,
and was to form the basis for discussion
on the next session in 1976, in New York.
Nothing came out of this eight-week ses-
sion, except a revised single negotiating
text, which is the most significant docu-
ment that has ever come out of the confer-
ence.

It helps to understand the complexity of
this conference if we realize that there
are 150 nations involved discussing 93
major ocean issues. Actually, it is even
more complicated than these numbers might
suggest; there is also the north-south
split  developed countries vs. developing
countries!. The developed countries tend
to occupy the Northern Hemisphere and the
developing countries the Southern Hemi-
sphere. "Developed" countries in this
context means essentialiy the maritime
countries   the United States, the Soviet
Union, Japan, and a few others!, so we
could also call it a maritime country- non-
matitime country split, although even that
is an oversimplification.

The developing, or Third World, countries
are repr esented by the Group of 77, a
fairly loose coal ition which began with 77
members but now has over 110. The Group
of 77 has come out with what looks I ike a
fairly uniform position on various topics,
but even within this group there exis t
substantial differences in viewpoint. For
instance, landlocked countries without any
coastline are not apt to support the 200-
mile limit as much as the cormon heritage
concept. Closely aligned with the land-
locked states are some geographically dis-
advantaged countries, not quite land-
locked but with minimal coastline. To-
gether these landlocked and geographically
disadvantaged nations can form a blocking

third on certain issues  a two-thirds vote
being required to pass anything! . Coal i-
tions between these groups of nations are
formed and di sbanded. I t i s very comp I ex
and difficult, at least for the non-politi-
cal scientist, to understand what's really
going on.

Now let's consider the progress that has
been made. I am going to borrow a bit from
an article in Foz'sigh A~ifaira written by
Jonathan Charney in order to clarify the1/

issues. He divides the issues under dis-
cussion into three groups.

First, there has been a re-affirmation of
ru I es that already ex i sted . These rules
will be left unchanged because there is
general agreement over them, such as the
territorial sea baseline rule  essential!y
the low water mark!, the continental shelf
principle  a coastal nation owns the re-
sources adjacent to its coastline!, right
of access to the high seas by landlocked
states, and the rules for drawing boundaries
between opposite and adjacent states. These
are only some of the rules that wl 11 rema in
essentially unchanged .

Second, there has been a development of new
customary rules by state practice outside
the conference that has been spurred by the
negotiations within the conference. The
12-mile territorial sea is fairly well
agreed upon, but the United States still
technical ly claims a three-mile territorial
sea. The United States is a mar it ime power,
and wants as much freedom of navigation as
poss ib le for i ts mi I i tary and mari time
fleet. A three-mile territorial sea doesn' t
make that much di f ference in the open ocean,
but it does make a lot of difference in
the str ai ts, because wi th it several straits
have a high seas lane right in the middle.
The best example of this is the Strait of
G i bra 1 ter, which at i ts narrowest po Int is
about eight miles wide. If Spain and
INorocco each have a three-mlle territorial
sea this leaves a two-mlle high seas gap.
What difference does this make2 The inno-
cent passage rule affects submarines in a
special way: they can't innocently pass
through a territorial sea without surfacing
to show the f lag. For the United States
this means that missle submarines will be
seen at crucial points . The Pentaqon and

Charney, Jonathan I., Law of the1/

Sea: breaking the deadlock, Foreign Affairs,
55 �!: 598-629; 1977.
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the State Department would rather have
rule of internftional law that allows sub-
merged passage through international
straits, and this means keeping the terri-
torial seas narrow. Except for this rather
narrow perspective of the United States,
however, 12-mile territorial seas are a
reality. If the conference fails, this
will be the customary rule.

Another new customary rule that has become
accepted without a treaty is the 200-mile
exclusive economic zone. As well as
rights to mineral resources and fish, the
zone will also carry the right of the
coastal nations to require consent to do
scientific research within it.

A possible new customary law wi I I be the
definition of the outer limit of the con-
tinental shelf as the continental margin,
rather than the 200-meter depth or the
exploitability test. By continental mar-
gin I mean the shelf, the slope, and the
rise. The combination of that outer limit
and the 200-mile exclusive economic zone
gives coastal nations control over most of
the richest areas of the ocean.

These issues -- the 12-mile territorial
sea, the 200-mile exclusive economic zone,
and the outer limit of the continental
shelf -- will be here with us even if the
conference doesn't progress beyond this
point.

Third, there is a group of unresolved
issues that won ' t be settled by custom
without the continuance of the conference.
One of these is the question of free tran-
sit through international straits even for
submarines. Free transit would not result
as an international rule without the con-
vention. Each of the straits  and there
are at least 116 of them, although not all
of them are strategically important! would
have to be negotiated separately.

Another issue that would be left standing
is the protection of the marine environ-
ment. There would be no of the Sea
rule on protection of the ma rine environ-
ment as a customary rule. There has not
been consensus on that as there has been
on the 200-mile limit.

Also left unresolved would be the matter
of revenue from the resources beyond 200
miles, the "common heritage of mankind.''
The Idea behind this was that the resources
of the deep sea bed would be developed
essentially for the benefit of developing

countries, but there wi I I be no revenue
sharing or transfer of technology without
a convention.

Finally, let 's look at the deadlocked issues
because those are the things that not only
are unresolved but also are holding up pro-
gress in the conference. Some of these
issues might be decided if the conference
failed, but most of them would not, at
least by international law.

One major issue
geographically d
their neighbors'
ing, mining, etc
wants built into
right to partici
tion on their ne
shelves . Wi thou
be a part of int

is access by landlocked and
isadvantaged countries to
200-mile limits for fish-

The blocking third group
the treaty a gua ranteed

pate in resource exploita-
ighbors' continental
t a treaty this might not
ernational law.

The third and major deadlocked issue con-
cerns the deep sea bed minerals. The

The next issue is the scope of national
jurisdiction within 200 miles. Jurisdic-
tion wi thin the 200-mi le zone is a real ity
for minerals, fisheries, and scientific
research. But there are other uses whose
Iurisdi ct ion is st i I I in question, such as
navigation, pollution, and some stl ll un-
forseen uses. For these it wii I be a mat-
ter of res idual law applying to new uses
that come along. The mari time countries
have taken the position that 200-mile limits
wi1 I be exceptions to the high seas.  The
zone wii I sti I I be considered high seas
with the exception of fishing and minerals,
so that any other use that arises will be
treated under freedom ot the high seas.!
The developing countr les, most of which of
course are not maritime nations, want the
200-mile I imi t to be defined as theirs,
i.e. high seas to start on the outer edge
of the 200 mile limit, and all uses wi th-
in 200 miles to be under their control.
It's the old maritime versus non-maritime
nations dispute. The maritime nations
want to retain as much of the high seas as
they possibly can -- they want the 200
mile limit to be an incursion into the in-
ternational arena. The developing coastal
nations want the 200 mile limit to be theirs
and the international arena -- the high
seas -- to start beyond that. A definition
proposed as an alternative to either of
these is to treat the 200-mlle limit as
eui gerieri8 -- of i ts own kind -- neither
high seas nor terri torial sea. This still
doesn' t address the new uses problem, and
this is still a deadlocked issue.
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framework wi thin which all this is happen-
ing is the Revised Single Negotiating Text
which is based on a 1970 proposal by the
United States for management of the deep
sea bed mineral resources. This would be
done by a three branched International Sea
Bed Authority consisting of an Assembly
 "legislative" branch!, Council  ''executive''
branch!, and Tribunal  j ud ic ia I branch!,
witir an Enterprise, an operational arnr
that would under certain circumstarrces do
the mining itself.

That is just the f ramework; the deadlock
is over who will control access to the
deep sea bed minerals. The United States
wants control in the Council where there
wouId be weighted voting, The Group of
77 wants control in the Assembly where
there would be one nation, one vote. The
mining companies represented by the United
States want very few controls, They want
to be able to exploit the minerals under
much the same mineral law as in the United
States -- by paying rent and a royalty and
taking some profits . The deve I oping coun-
tries want to set up a powerful sea bed
authority that will strictly controi the
mining operations and even do some of its
own mining, with a substantial share of
the profits channeled into development of
the lesser developed areas of the world .

Also involved in this controversy is the
concern of land-based producers of miner-
als, many of which are developing coun-
tries. Zaire, for example, produces most
of the cobalt in the world . The whole
economy of Zaire depends on the exporta-
tion of cobalt. Cobalt is one of the
impo rtant minerals in the manganese nod-
ules, and although mining the deep sea bed
will not destroy Zaire's markets, it will
at least bring the price down enough to
hurt them.

This is an important deadlock, and it is
part of the whole economic reorganization
effort going on throughout the internation-
al arena. The developing countries are
fairly well united in opposition to what
they consider to be the overreach by the
developed countries to get more than their
share of this resource, It has become as
much an ideological issue as a minrng dis-
pu te.

One consequence of the impasse on this
issue has been the proposal in the U.S.
Congress of an act that would I icense
American companies and the consortia in
which they' re involved to mine the sea bed.
The proponents of this act are upset by

the lack of progress within the Law of the
Sea Conference. They are !ooking to rec i p-
rocal leasing legislation in other coun-
tries in the hope that the countries with
mining capability will set up among them-
selvess a I easing scheme that would obviate
the conference altogether. This would be
orrly an interim measure.-- it would stop
whenever the conference decided on a re-
gime -- with some insurance provisions to
cover any losses resulting from a change
in the leasing process. There are questions
as to what the effect of the legislation
would be, Would it destroy the conference' ?
Would it encourage an expansion of claims
to the deep sea bed areas by developing
countries to cover those a r eas of manganese
nodules that would be leased by the de-
veloped countries -- setting off a whole
chain of extended jurisdiction? Or would
it even speed up the process of forming an
international regime'? I am coming around
to the point oF view that this legislation
might be desirable for this reason alone,
although I am not very sympathetic to the
handful of U.S. companies that wiii stand
to gain from this sort of thing.

The deadlock in these issues leads us to
ask: Should we care if the Law of the
Sea is successful?

Consider what we would have without it
Customary rules would develop, as they al-
ready have, but there would be some gaps,
I have already referred to some of them.
There would be no free transit rule, and
this would require the maritime nations to
negotiate, nation by nation, transit
through international straits covered by
12-mile territorial seas. There would be
no common heritage concept; instead there
would be a good chance of increased nation-
al expansionism in the ocean. There would
likely be at best a haphazard development
of environmental protection rules in the
ocean, although the Law of the Sea Con-
ference is not likely to settle that any-
way. There would be no dispute settlement
requirement of ocean issues, and that would
be a mistake, I think.

It is better for all parties involved to
compromise on these deadlocked issues than
to let the whole thing fall apart. There
are bigger issues involved. If we can find
a way to compromise -- if 1 50 nations can
nearly unanimously agree on 93 issues and
establish a constitution for the world
ocean -- it could provide an exarople of
global cooperation for other areas as well.
This would probably be the most important
benefit of a successful conference.
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Q: You have mentioned the "package deaI"
aspect of these 93 issues to be settled,
but doesn't it really go beyond that7 In
order to understand what is happening in
the U.N. Law of the Sea, donrt we have to
understand more tha n the ocean?

A; You are r ight. I t goes far beyond
that because of the issues in deadlock.
The main deadlocked issue is the ideologi-
cal dispute tha t revolves a round the new
economic order, so in order to unders tand
the conference you have to understand that
too. It is enormously complicated.

Q: You mentioned compromise. It may be
tha t compromise is taking place, but it
may not be apparent within the context of
the 93 issues.

A: Actually, even within that rontext
compromise is taking place, on a majority
of issues . Some people have said that
even within the sea bed issue 95 percent
of the regulatory mechanism is agreed upon.
What is not agreed upon is who will con-
trol access and actually do the mining.
It has become a power struggle, a matter
of principle. But if you look at the
agenda you can see agreement and compro-
mise on practically all the other issues .

Q: How important really is the issue of
a deep sea bed regime to the United States7

A: I t real I y isn' t that important to most
of us. The few  maybe four or f ive! com-
pani es that wi 'I l do the mining see i t as
a crucial issue, It is the principle of
the thing to them. New figures coming out
indicate that perhaps the mineral resources
aren' t that important af ter al 1, or at
I eas t won ' t be for a very I ong t ime. A I 1
the minerals involved are plentiful from
dry land sources. We even have stockpi les.
The mining companies are fond of saying
that we import a major i ty of these impor-
tant minerals -- copper, nickel, cobalt,
and manganese -- when in fact we choose to
do that. We have plentiful sources with-
in our own boundaries, so it isn't as if
we would run out of these things if we
were suddenly cut off from the land-based
sources of other countries. Our source
of nickel, for example, is Canada and we
don't worry too much about. that. But the

companies argue that we need to make it a
domestic source.

Q: Is the conference address ing the solu-
t ions to the problem of the Antarctic Ocean
and its resources?

A: Yes, at least there is an agenda on
polar regions which are not covered in the
other 1958 conventions. As you may know,
there is a lot of new activity down there
part'Iy because the water off Antarctica is
pretty rich in living resources, Now that
we have pretty much done away with the blue
whale, the kril1 are a plentiful potential
resource. Input Antarctica is now under a
sort of "King's X" treaty. There are
several nations that claim some sort of'
territorial rights down there. Scientific
research sta tions are bringing in lots of

new people and getting ready to reassert
their claims, some of which overlap. I
would guess that before the treaty's 30
years are up lt will fall apart, and nations
wi'Il be claiming offshore areas as well as
some land territory, I think that the con-
ference has assumed that the treaty is
going to take care of it, but it is becom-
ing fairly apparent that the treaty is not
going to last.

Q: It seems as if the Southern Hemisphere
count ries might jump on tha t as something
to hold over our heads in the negotiations?

A: Yes, but of cour se we are talking
about a hostile environment that requires
a fairly high level of technology to do
research or anything else down there. All
the Southern Hemisphere countries can do,

suppose, especially Argentina, New Zealand,
and Australia, is claim on some basis of
contiguity . Host of the claims are going
to be made on the basis of activities that
have occurred prior to the treaty. It is
called a "King's X" treaty because every-
one says, "We won't abandon our claims,
but we' ll ag~ee to hold them ln abeyance."
That was easy to get when the Antarctic
was seen as less valuable than it is now.
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