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An Analysis



2 Antarctic Treaty System

We will begin our study of Antarctic politics and marine resources with an
analysis of the treaty system. The present system grew out of a desire to rnain-
tain amiable relationships among the host of nations participating in the Interna.
tional Geophysical Year PGYJ in 1957/1958. This original group of 12 nations
established and participated in the Antarctic Treaty and to date have only four
additional members. Since the ratification of the treaty in 1961, Antarctica has
been in the business of science, and the treaty has meant more duties than
privileges to its tnembers, The questions of potentially valuable resources, however,
may mean the business of Antarctica is about to change.

That, of course, has attracted attention to the so-called "exclusive" member-
ship and control through the Antarctic Treaty. These and other issues pertaining
to the treaty itself, including its evolutionary abilities, will be addressed by two
speakers and two commentators.

Lynne Carter Hanson
Zaeeutive Dfrector

Center for Ocean tSIauagement Studies
Unfverstty olRhode Island

Kings on, Rhode Island



CHAPTER 1

The Antarctic Treaty System:
Overview and Analysis
R, TUCKER SCULLY
Director
Office of Oceans and Po/ar Affairs
U.S, Department of State
Washin/rton, D.C.

INTRODUCTION

In these remarks, I would like to offer an overview of the Antarctic Treaty
and the Antarctic Treaty System. In so doing, I hope to suggest some analytical
perspectives which might be brought to bear upon the Antarctic Treaty and to
highlight what I believe are some of the salient, important characteristics of the
Antarctic Treaty System.

To start with, I would like to suggest two approaches from which one might
view what is now called the Antarctic Treaty System. The first of these is an
approach based on the substantive content and substantive product of the system.
The Antarctic Treaty System can be viewed as an inter-linked network of substan-
tive agreements, which include the Antarctic Treaty itself and that body of agreed
recommendations, agreed measures, and additional instruments which have been
concluded pursuant to the Antarctic Treaty. The first perspective is that of look-
ing at the system as a body of provisions, a body of measures that have been
developed, beginning with the treaty itself, to deal with human activities in Ant-
arctica, The second approach is to look at the Antarctic Treaty system as a system
of governance, as an evolving set of political institutions which provide a means
for identifying and responding to issues/activities/situations which require some
form of common action among those active in Antarctica. To use a shorthand,
I would like to suggest viewing the system from the point of view of its substan-
tive content and secondly as a process or a mechanism, a set of political institutions.

THE ANTARCTIC TREATY SYSTEM � SUBSTANTIVE CONTENT
AND PRODUCT

From either perspective, the Antarctic Treaty itself lies at the heart of the
Antarctic Treaty System. I would like to briefly summarize the provisions of the
treaty, underscoring those aspects which are significant with respect to how the
system has developed in the period since the treaty entered into force in 1961.
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In relation to other international agreements � the treaty is a surprisingly simple
and precise agreement.

Two of the basic aspects of the treaty are outlined in the preamble. In the
preamble, the parties to the treaty first set forth as a basic objective the reserva-
tion of Antarctica exclusively for peaceful purposes, The parties to the treaty
resolve that Antarctica forever be used for such purposes and that Antarctica not
become a scene or object of international discord. A second objective of the treaty
relates to scientific research. The experience of the International Geophysical year
 IGYl was a major catalyst in the initiative to conclude a treaty and the preamble
to the treaty, therefore, asserts as a major purpose continuation of the freedom
of scientific research in Antarctica as developed and practiced under the IGY and
of the international cooperation both in research and logistics and other support
activity which took place during that period.

To give effect to these objectives the treaty, in its operative provisions, bans
all activities of a military nature, including the testing of weapons. The treaty
further prohibits nuclear explosions and the disposal of radioactive waste in
Antarctica.

With regard to scientific research, the operative provisions of the treaty
establish an obligation that the freedom of scientific research and cooperation
therein continue in Antarctica as applied during the IGY. Coupled with this obliga.
tion, the parties agree to the sharing ol' information regarding plans for scientific
research in advance of those activities, to facilitate the exchange of personnel be-
tween expeditions and stations in Antarctica and to ensure that the observations
and results of scientific investigation in Antarctica are shared aud made freely
available,

In support of its basic objectives, the treaty provides for a system of on-site
inspection. Each consultative party has the right to designate observers who have
free access to all stations and installations in Antarctica. This right of on-site in-
spection to ensure observance of the principles and purposes of the treaty is another
of its important aspect.

To effectively establish its peaceful purposes and scientific research obliga-
tions, the treaty had to deal with the basic political and legal fact relating to Ant.
arctica, that is the dispute, the disagreement among the nations who were then
active and among the nations who are now active, over the status of Antarctica.
Seven of the countries active in the IGY claimed territorial sovereignty in Ant-
arctica. Some claims overlap and there are areas not subject to claims at all. The
other nations active in Antarctica neither assert nor recognize such claims. Thus
there was a disagreement over the political and legal status of Antarctica, which
had to be dealt with in order to ensure the observance of the obligations set forth
in the treaty. Article 4 of the treaty, which is I think a key provision, essentially
rests on the approach that the positions of both claimant states and non-claimant
states must be protected in the treaty. The position of each side is neither
prejudicial nor weakened. At the same time, an approach is developed which per-
rnits both claimant states and non-claimant states to agree on how activities take
place in Antarctica, to apply common sets of obligations to those activities with
which the treaty deals without prejudice to their basic legal and political views.



Overview and Analysis 5

I'd like to return to this point later. Article 4, which reflects the juridical accom-
rnodation achieved in the treaty, is an important element not only in the treaty
itself but in the subsequent evolution in the Antarctic Treaty System.

Two final aspects of the treaty merit underlining. The first, is that the treaty
is a limited purpose agreement. It deals with the peaceful purposes aspects, it
deals with scientific research, it establishes an imaginative juridical, and political
accommodation to allow obligations to be applied in those areas. It did not deal
with other activities. It did not extend, therefore, the juridical and political ac-
commodation to other activities, including resource activities.

The second aspect is that the treaty also provided a means for its future evolu-
tion, In Article 9, the treaty calls for a meeting of the twelve original signatories
within two months of the entry into force of the treaty and for regular meetings
thereafter for the purposes of exchanging information, consulting together and
developing measures in furtherance of the purposes and principles of the treaty.
The treaty further provides that, in addition to the twelve original signatories,
representatives of other States that accede to the treaty may also participate in
these consultative meetings, during such time as such parties demonstrate their
interest in Antarctica by the conduct of substantial scientific ~h activity there,
such as the establishment of a station or the dispatch of an expedition. There are
now 31 parties to the treaty, Of these 31, 16 are consultative parties  the original
12 plus 4! with Brazil and India having become the most recent consultative parties,

Pursuant to this consultative mechanism, twelve consultative meetings have
been held at approximately two.year intervals. A wide range of measures and
agreed recommendations have been adopted at such consultative meetings�
measures which are designed to give effect to the peaceful purposes and scien-
tific research obligations contained in the treaty itself and measures which deal
with new issues and new activities which have arisen since the treaty entered
into force in 1961.

There have been close to 150 agreed recornrnendations adopted at the twelve
consultative meetings, Some of the areas with which they have dealt are: the
facilitation of scientific research, including the designation of sites of special scien.
tific interest where human activity is strictly limited in the interest of facilitating
particular kinds of scientific observations; facilitation of international coopera-
tion, both in scientific research and in the logistics activities necessary to support
scientific activity; cooperation in meteorology and exchange of meteorological
data; cooperation in telecommunications and logistics, including cooperation in
air transport and emergency assistance; tourism; reservation of historical sites
and monurnents; mitigating man's impact on the Antarctic environment; the ex-
change of information � elaborating the obligations set forth in the treaty itself,
the preservation and conservation of wild life and living resources, including the
Agreed Measures of the Conservation of Antarctic Fauna and Flora, which pro-
vide for a system of specially protected areas and specially protected species to
ensure that the impacts of human activity upon native species of wildlife in Ant-
arctica are properly controlled and regulated. There have been recommendations
and measures dealing with the conduct and the organization of the consultative
meetings themselves, and there have been recommendations dealing with resources
� Antarctic marine living resources as well as tnineral resources. As a result of
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initiatives taken within the consultative meetings, several separate legal in-
struments have been negotiated and have entered into force � instruments which
are linked to, but legally distinct from the Antarctic Treaty. These include the
Convention of the Conservation of Antarctic Seals, which was negotiated in 1972
to deal with the possibility that there would be commercial sealing activities in
Antarctica and to provide for proper regulation thereof were it to develop. More
important is the Convention on the Conservation of Antarctic Marine Living
Resources  CCAMLR! which will be the subject of one of our half day sessions.
It was from an initiative developed at the consultative meetings that the CCAMLR
was elaborated and concluded  in 1980!. It is now in force.

Finally it is pursuant to an initiative within the consultative mechanism that
the on. going discussions to develop a system for dealing with Antarctic minerals
resources has originated. The question of Antarctic mineral resources activity first
appeared on the agenda of consultative meetings in 1973, In 1981 at a meeting
in Buenos Aires the recominendation was adopted calling for a negotiation of
a regime for Antarctic mineral resources,

There are a number of' ways, therefore, that one can approach the substan-
tive content of the Antarctic Treaty Systein. One can look at the treaty system
as an arms control and disarmament mechanism. The treaty itself declares Ant-
arctica as a zone of peace. One can look at the operation of this system from the
point of view of how effective that zone of peace has been, One can look at it
as a mechanism for promoting scientific research and cooperation therein, We
have a session on Antarctic scientific activity. Those who have been involved in
the major scientific disciplines which can be pursued in Antarctica recognize that
Antarctic research activities over the past several decades have made many ma-
jor contributions to those disciplines and to understanding the planet as a whole,
One can look at the Antarctic Treaty Systein as a mechanism for facilitating in-
ternational cooperation in Antarctic activities. In preparing the U.S, response to
the U.N. Secretary General's request for views and information on Antarctica,
we found that during the history of the U.S. Antarctic Program, there have been
somewhere between 900 and 1000 foreign scientists who have worked with the
U.S. program � scientists from some 30 countries. That is an interesting statistic.
It is an indication of how the system both in the formal and informal sense has
facilitated international cooperation. Finally, one roust look at the Antarctic Treaty
as a mechanism for conserving and managing resources � both mineral resources
and living resources. Since these are major topics for other parts of our seminar,
I will not go into greater detail on these latter points.

THE ANTARCTIC TREATY SYSTEM � A SYSTEM OF GOVERNANCE

Turning to the Antarctic Treaty from the other perspective, viewing it as a
system of governance, as an institutional process, one should return briefly to
the provisions of the treaty itself. As noted, the treaty does include rather simple
provisions relating to what are now known as consultative meetings � not much
more than that. In addition, there is an obligation for the parties to the treaty
to establish working relationships with the relevant specialized agencies of the
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U,N. system or other international organizations that have scientific or technical
competence with regard to Antarctica. Within the treaty, therefore, there are two
kinds of articles that deal with subsequent evolution of the system as a system
of governance: those relating to the consultative meetings and that relating to
cooperation with other organizations having a scientific or technical interest in
Antarctica.

Again, as noted, there have been twelve consultative meetings. The XIII
meeting will take place in Belgium in 1985. The development of the Antarctic
Treaty System centers upon these consultative meetings. First, I would note, that
the consultative mechanism had a ready-made scientific advisory body, The Scien-
tific Committee on Antarctic Research  SCAR!, a non-governmental body, an In-
ternational Counsel of Scientific Unions PCSU! body, was established as a coor-
dinating body f' or the International Geophysical Year activities. It has become
a permanent body within ICSU and has provided a continuing means for coor-
dinating and facilitating scientific research activities and for identifying research
priorities in Antarctica. The Scientific Committee on Antarctic Research has func-
tioned in a very unusual way as a scientific advisory body for the evolving Ant-
arctic Treaty system. It has done so as a non-governmental body and as a body
that can provide an important peer review function for the actions undertaken
within the Antarctic Treaty system.

The evolution of the system has involved two general kinds of action, The
first has been an elaboration of the specific obligations contained in the treaty
and the second has been the development of means of identifying and dealing
with new issues. In an institutional sense, the system has demonstrated innovative
and pragmatic qualities which have allowed it to assimilate new interests and
deal with new situations. The regular consultative meetings with the advice of
a Scientific Committee on Antarctic Research, have generally provided the vehi-
cle for identification of issues, issues requiring common action. However, in
response to such issues, a variety of techniques from an institutional perspective
have been applied, including the meetings of specialists, meetings of experts,
special consultative meetings devoted to particular topics and ultimately as with
the CCAMLR convention, the development of new institutions.

The Antarctic Treaty itself and the Antarctic Treaty System are often con-
sidered somewhat elusive from a political science perspective, since they do not
involve the establishment of permanent machinery. The secretariat function rotates
among the consultative parties. Each host government in turn assumes the
secretariat responsibilities for organizing meetings and for ensuring the necessary
information flow to the participants. In spite of this lack of permanent machinery,
the consultative mechanism has been able to evolve techniques for identification
of issues, for analysis of issues and ultimately for negotiation and resolution of
issues which is both pragmatic and flexible and which has permitted effective
responses to be tailored to the particular kinds of problems which have been iden-
tified. These responses have included establishment of working relationships with
other international bodies such as the World Meteorological Organization  WMO!,
International Telecommunication Union gTU!, the U.N. Food and Agriculture
Organization  FAO!, with a number of those bodies again having scientific and
technical competence with regard to Antarctica. With respect to non-governmental
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organizations, I have already mentioned the relationship with SCAR and there
seems to be an emerging relationship with the International Union for the Con-
servation of Nature and Natural Resources PUCN! as far as resource issues go.

In relation to the capacity of the Antarctic Treaty System to deal with new
issues, it is important to cite Article 4 of the treaty, that is the approach to the
Juridical and political accommodation which is contained in Article 4. To a cer-
tain extent, the success of the Antarctic Treaty system in dealing with new issues
has rested upon the ability of its participants to extend the spirit of that accom-
nwdation to new issues. The Article 4 accommodation between claimants and
noa+laimants was the basis on which the Antarctic Treaty itself was concluded
and has been the oil which has lubricated the functioning o  the Antarctic Treaty
system. More on this point later,

From the point of view of governance, there are also a number of
characteristics that one can identify in looking at the Antarctic Treaty System,
First, the Antarctic Treaty system has demonstrated a gradualist and evolutionary
approach to the resolution of issues by defining and dealing with issues which
can be dealt with and not seeking to resolve issues that are not ripe for resolu-
tion. The second is a pragmatic and flexible approach to the question of institu-
tions and institutional response, characterized by the establishment of the minimum
machinery necessary and development of new machinery or new institutions only
as and when necessary. These characteristics also rest to some extent upon decen.
tralization of the institutional machinery and institutional concepts.

Third, the system has reflectec} the concept of participation in decision-making
by parties demonstrating a concrete rather than simply a political interest in the
activities being dealt with. The system is an open one in that no State is barred
from participation in the activities or in the institutions dealing with the activities,
Participation in decision-making does rest on the activities criterion, the criterion
that was developed in Article 9 of the treaty itself.

A fourth aspect of the system, as a system of governance, is the establish.
ment of functional relationships between Antarctic institutions and other institu.
tions having competence relevant to the work of the Antarctic institutions or having
contributions to make.

A fifth characteristic is the rale of SCAR. The Antarctic Treaty System is
a science-intensive system which has relied very heavily upon the scientists and
upon the results of scientific observation and investigations in Antarctica as a
means for defining issues that require governmental agreement and as a means
for overseeing and reviewing the results of the intergovernmental responses to
such issues once identified. The negotiation of the CCAMLR Convention is a good
example of this phenomenon.

Finally I would return to the Article 4 concept. To my view, one of the most
important characteristics of the Antarctic Treaty system is that it has applied a
unique conoict resolution/conflict avoidance approach to issues in Antarctica The
participants have basic differences over the legal and/or political status of Ant-
arctica. Yet, they cooperate peacefully there, Il' one looks at the countries that
part tctpate N. 'the treaty systefn and the state of thetf relations, there are paftlctpants
that have no diplomatic relations working effectively together within the Antarc-
tic Treaty System. There are nations whose relations are not all that they could



be, including nations who in fact have been in armed conflict elsewhere and yet
are still working together within the Antarctic Treaty System.

This characteristic relates ta the philosophy that was applied in the treaty
itself Some commentators take the view that the Antarctic Treaty System
somehow is an incomplete one. It is certainly not static, because it is continually
evolving. However, it is sometimes argued  hat it is incomplete because the claims
issue has not been "resolved," In this view, unless the claims issue is resolved,
what we are dealing with is either a kind of interim agreement or one that is
doomed to collapse when the tough issues, as they are sometimes described,
relating to resources, for example, arise.

That argument misses the point. The Antarctic Treaty System rests upon the
philosophy that an effort to resolve the claims issue in the sense of extinguishing
claims, on the one hand, or perfecting claims, on the other, would siinply lead
to dispute, perhaps active conflict in the area. One of the basic elements in the
Antarctic Treaty, and one of the unique elements of the Treaty, is that it has made
Antarctica a going zone of peace. It actually works. It works because the parties
recognize that it is possible to develop means of applying common sets of obliga-
tions to activities in Antarctica, to ensure that activities in Antarctica meet
necessary criteria, including environmental and peaceful purposes criteria, without
determining whether claiinant States are right or whether nonelaimants are right.
A balance is established. An approach is taken which permits both claimants and
nonelaimants, consistent with their own legal views of the area, to apply obliga-
tions and the necessary standards and controls to activities, The issue of whether
or not the claims issue has to be resolved ance and for all is not a very relevant
point.

Furthermore, it is sometimes argued that the Antarctic Treaty is fine as far
as it goes; that it is easy to apply the treaty's approach to scientific research and
peaceful purposes, but that it becomes more difficult to do so in regard to resources.
In my view, however, the possibility of dealing with resources issues, in a way
that will satisfy environmental and other necessary criteria, rests upon following
the same approach. This would perinit parties, regardless of their legal and political
views on the status of Antarctica, to cooperate in a system which will ensure that
necessary decisions can be made about potential resource activities and, if such
activities were permitted, to ensure that the necessary obligations were applied
to them. This philosophy, to call it that, is one that does require a good deal of
forbearance and imagination but is one that has demonstrated its efficacy over
the past two decades.

Application of the spirit which is contained in Article 4 of the treaty lies at
the heart of the Antarctic Treaty System as a means of conflict resolution/con-
flict avoidance, as a means of governance.

CONCLUSION

In concluding this overview, I would like to refer to the reinark made by the
Norwegian representative in the U N. First Committee about the debate on the
Antarctic item last year. He described one of the most important aspects of the
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Antarctic Treaty as "its potential for growth and development", calhng it an "ex-
ample of that rare species, a dynamic international legal instrument." I believe
that is an accurate description of how the treaty system has functioned to date.

In summarizing the characteristics of the system, I would like to return to
several points made at the beginning, The activities in Antarctica in 1959 when
the treaty was negotiated which were most important were those related to scien-
tific research and cooperation in scientific research and to reservation of the area
exclusively for peaceful purposes. In spite of all the changes in the evolution and
the possibility of human activity that has taken place in Antarctica, I would argue
very strongly that they remain today by far the most important aspects of human
presence in Antarctica and will remain so for the foreseeable future. There has
been a great deal of emphasis upon resources, upon the environment, subjects
which will properly be given major emphasis in these proceedings. However, it
is important to note that what we have learned about the Antarctic environment,
what we have learned about the possibilities of resources in Antarctica, and what
we have learned about the requirements for managing and conserving each, has
been fostered and engendered by the scientific activity and the cooperation in
scientific activity that has been permitted and indeed promoted by the treaty and
by the existence of an area reserved for peaceful purposes in which countries
with very differing viewpoints, social systems, can in fact cooperate in a practical
way.

If one looks at the new issues facing the Antarctic Treaty System, including
the issues of resources and growing interest in Antarctica, I believe that one can
be confident of its future viability. The manner in which it operates to prevent
activities in Antarctica from becoming the source of conflict, the emphasis of the
role of scientific research in the identification of issues and in proposing solu-
tions to those issues, the way in which it facilitates the development of pragmatic
and flexible mechanisms for negotiating and implementing necessary controls
on human activity in Antarctica as and when such controls are perceived to be
necessary, its capacity to accommodate and assimilate new players and new in-
terests � all of these characteristics lend weight to this confidence in the health
and resilience of the Antarctic Treaty System.

In looking at the characteristics of the system, I would like to come back to
a couple of points made at the beginning. The activities in 1959 when the treaty
was negotiated which were most important were those that were related to scien.
tific research and cooperation in scientific research and thus reservation of the
area exclusively for peaceful purposes. In spite of all the changes in the evolution
and the possibility of human activity that has taken place in Antarctica. I would
argue very strongly that those remain by far today the most important aspects
of human activity in Antarctica and will remain so for the foreseeable future, There
has been a great deal of talk about resources, about the environment, points that
I have not dwelt upon too much today, because we will have ample opportunity
to do so in our discussions. But it is important to note that what we have learned
about the Antarctic environment, what we have learned about the possibilities
of resources in Antarctica, and what we have learned about the requirements for
managing and concerning each, have been very largely fostered and engendered
by the scientific activity and the cooperation in scientific activity that has been
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permitted and indeed promoted by the treaty. And by the existence of an area
reserved for peaceful purposes in which countries with very diff ring objectives,
social system etc., can in fact cooperate in a practical way.

Therefore in looking at the Antarctic Treaty System as it stands now it is
the conflict avoidance, conflict resolution components of the system, The ability
of the system to permit cooperation through the conflict avoidance/conHict resolu-
tion kind of approach that is its primary characteristic. One can look at not only
the way in which the treaty system has evolved to date, but the way in which
the treaty system will evolve on the basis of that point. If one looks at the new
issues facing the Antarctic Treaty system including the issues of resources, in-
cluding the issues of how the system assimilates and deals with new interests
in Antarctica it seems to me we would be well advised to look at the system in
light of its two or three primary characteristics.

One of course again how it operates to prevent activities from becoming the
source of conflict and how conflicts are resolved. Secondly how the system which
remains a science intensive one can permit or does permit the identification and
emphasis of the role of scientific research in the identification of issues and the
proposal of solutions to those issues, Thirdly the way in which the system has
facilitated and does facilitate the development of pragmatic and flexible
mechanisms for negotiating and implementing necessary controls on human ac-
tivity in Antarctica as and when such controls are perceived to be necessary.





CHAPTER 2

The Antarctic Treaty:
Victim of Its Own Success?

BARBARA MITCHELL
Research Associate

Internationaj Jnstitvte for

Environment and DeveJopment
London, EngIanrj

INTRODUCTION

The Antarctic Treaty of 1959 evolved in a particular historical context: a world
of only 80 sovereign nations, many newly fledged. It was a response to a particular
situation: the need to find a modus vivendi for those countries that claimed ter-
ritory in the area and those that did not recognize these claims. It was framed
in terms of scientific research because of the growing scientific interest in the
area and because this provided a good basis for agreement.

The treaty has proved an excellent instrument for the purposes which it set
itself, This afternoon we shall be hearing about the achievements in scientific
research made under its auspices. In the 20 odd years since it came into force
in 1961, it has spread into new fields with considerable success. It has protected
Antarctic fauna and flora from the influx of scientists and support personnel and
the multiplication of stations It has also developed guidelines for tourism, but
these are all essentially nonwontentious issues.

The treaty is now being asked to take on a new and very different challenge:
the management of Antarctic resources, and to do so in a world which bears little
resemblance to the one in which it was drawn up. There are now some ltN
sovereign nations at the United Nations, many of whom would like a say in Ant-
arctic management. In this new world, is it possible to establish sound ar-
rangements for a new activity, such as resource management, on the basis of the
Antarctic Treaty'

HISTORICAL CONTEXT

In order to appreciate the strengths and limitations of the Antarctic Treaty,
it is important to understand its origins.

The agreement was designed to defuse conflict between claimants and non-
claimants in Antarctica. Tension had started to build after the Second WorM War
with a series of incidents between the United Kingdom, Argentina, and Chile.
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Various solutions were put forward ranging from arbitration by the International
Court of justice  ECJ! to a condominium of claimants and non-claimants or even
some form of U.N. role. But all of these proposed options foundered or> the ques-
tion of sovereignty: some of the nations involved were not prepared to make any
concessions on this rnatter.

In the meantime, attention had turned to the potential contribution of Ant-
arctica to scientific research. In the International Geophysical Year gGY! of
1957/1958, nations with interests in Antarctica had managed to cooperate in an
extensive programme of scientific research in the area despite their differences
over claims. The ingenious idea of using scientific research as the basis for a
political settlement had first been formulated in the Escudero proposal put for-
ward by Chile in 1948. interestingly, this agreement was only designed to last
five years,! When the IGY came to an end, the Americans decided to try to build
on this arrangement and invited all the other countries which had been active
in the programme tn negotiate an Antarctic settlement on the basis of scientific
cooperation. The result was the 1959 treaty.

The continent was opened up t'n the name of scientific research. Article IV
freezes the territorial status quo: people are free to explore the continent, set up
bases, and carry out scientific work anywhere without their acts having any reper-
cussions on anyone's territorial pretensions. A tradition of jurisdictional ambiguity
was thus established for Antarctica.

The treaty is silent on the question of resources.  An article provides for the
possibility of future tbscussions on the: preservation and conservation of living
resources in Antarctica.! Some commentators attribute this omission to lack of
interest in the resources, citing Laurence Gould's well-known statement before
the I960 U,S, congressional hearings on the treaty that he, "would not give a nickel
for all the mineral resources" in Antarctica. Others argue that the negotiators
recognized at the time that a settlement which covered resources would require
a different approach, What is beyond doubt is that the treaty was not designed
to manage resource development,

There are other relics of the past in the treaty, If national delegates were to
sit down today and draw up an Antarctic Treaty they would not be able to in-
clude South Africa. Its policy of apartheid has been widely condemned by the
international community, and it has had to vacate its seat at the U.N. and prac-
tically al! other international bodies. By the same token. the regime would have
to reflect many new concepts that have arisen in the past 25 years, particularly
in relation to the Law of the Sea and seabed minerals.

But what dates the treaty tnore than anything else is the fact that 16 coun-
tries with no ~nternationally recognized legal claim to the area are managing this
vast continent. The treaty was signed by the 12 countries which had been active
in Antarctica during the IGY; the seven claimants and five other states. It laid
down that full "consultative" membership was to be reserved for the original 12
signatories and others which demonstrate their interest in Antarctica by "con-
ducting substantial scientific research activity there." It was t8 years before a new
State  Poland! joined, The group has now grown to lti. There is, of course, a
separate category of accedirtg States. These have recently been invited to observe
consultative meetings but still have no decision-making role.



ACHIEVEMENTS OF THE TREATY

The treaty has established a unique system for regulating and supervising
scientific research which has reduced conflict between claimants and non<laimants

and promoted large-scale cooperation best typified by projects such as the Inter-
national Antarctic Glaciological Programme and the Dry Valleys Drilling Pro.
ject, This cooperation as well as the routine exchange of plans, research results,
and scientists, which is peculiar to Antarctica, has proved immune to the tensions
of the world outside such as the USSR invasion of Afghanistan or the U,K./Argen-
tina war over the Falklands/Malvinas,

In addition, treaty parties have adopted over 60 environmental protection
recommendations. These include the Agreed Measures for the Conservation of
Antarctic Fauna and Flora, under which individual animals and birds can only
be taken within very strict limits. Fourteen areas of particular ecological interest
have been set aside as specially protected areas in which human activity is banned,
This strong environmental tradition had been carried over into the resource
negotiations which are discussed below.

Another striking feature of the treaty is its establishment of the principle of
demilitarization. It is the only area of the world where military installations and
maneuvers are banned and all national activities are open to inspection by other
countries. The treaty also forbids the testing of nuclear weapons and the disposal
of nuclear waste in Antarctica.

In short, this is an extraordinary treaty without parallel anywhere in the world,

MAJOR DEVELOPMENTS SINCE 1959

In the years 1959-1975 while the treaty was protecting Antarctica, the world
around was changing dramatically. The old colonial empires collapsed and it
became ever more difficult for the great powers to act alone. New concepts evolved.
For example, in 1970 the U,N. declared the seabed beyond national jurisdiction
to be "the common heritage of all tnankind," It was inevitable that in time these
new ideas would be applied to Antarctica.

Meanwhile, Antarctic resources were attracting increasing attention. Krill,
the small shrimp-like crustacean which is found in the ocean surrounding the con-
tinent, was suddenly seen as a new source of protein for humans or their cattle,
There was also a growing realization, based on indirect evidence, that the Ant-
arctic continental shelves may harbor oil and gas. And with this came apprehen-
sion about the environmental hazards of any resource exploitation that might take
place,

The changed international atmosphere and new interest in Antarctic resources
together produced two results. Firstly, the treaty parties embarked on a process
of drawing up resource regimes. After signing the Convention on the Conserva-
tion of Antarctic Marine Living Resources  CCAMLR! in 1980, they set about draw-
ing up a minerals regime. The second result of the changes described above was
that in November I983 the U.N, held its first debate on Antarctica despite heavy
lobbying from the treaty parties who have always been apprehensive about any
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"outside" involvement in Antarctica, For the first tiine, treaty parties met their
critics head on, It was decided that the U,N, Secretary General should prepare
a "coinprehensive, factual, and objective study on all aspects of Antarctica."

THE TREATY AND MINERALS

We now come back to the question raised at the beginning of this paper; Does
the treaty provide a sound basis for managing Antarctica's resources? There are
two major problems: firstly, the treaty was never designed to deal with resources;
and secondly, and perhaps more importantly, it is now viewed by a growing body
of States as a restrictive and unrepresentative club.

Resource management, and particularly inineral resource manageinent, is
qualitatively different froin the management of scientific research. Mineral
resources are intimately tied up with sovereignty, ownership, and secrecy. In a
scientific research regime, there is no direct gain or loss to be had from sharing
information; under a minerals regime, information itself is a resource. Thus, for
example, on-site inspection, an important underpinning of the current scientific
research regime, would not be easily accepted in the case of minerals. The en.
vironinental hazards are also qualitatively diffei'ent. Is it possible to manage
resources in the same open ambiguous inanner as scientific research? ls it possi-
ble to manage resources without settling the question of ownership?

We have seen how the treaty deals with the issue of sovereignty. it sidesteps
it. The same approach was used in the seals convention negotiated in I972 and
in CCAMLR. The CCAMLR reiterates the Antarctic Treaty's famous Article IV
freezing claims and adds that nothing in the convention shall impinge upon coastal
State jurisdiction within the convention area, Whose jurisdiction where is left un-
said, Because the convention extends beyond the treaty area and includes several
islands outside the treaty regime, non-claiinants can read this to refer to rights
outside the treaty area. Claimants can read it to refer to rights both inside and
outside the area,

Since the introduction of 200-mile fishing zones, all regional fishery ar-
rangements everywhere have been renegotiated to take these, zones into account.
There is, therefore, nothing unusual about exempting areas under coastal State
jurisdiction from the scope of a fishery commission's regulations. What is unusual
is that in the Antarctic there is disagreement as to where coastal State jurisdic-
tion begins and ends. Problems may not have arisen so far because the krifi fishery
is in its infancy. But, if fishing develops apace, there could be serious confiicts
as to who is entitled to control it. Similar problems have arisen over tuna fishing
off Latin America, but claimants and non-claimants may feel there is too much
at stake in Antarctica to seek the sort of back door compromises which have oiled
tuna fishing. They certainly felt there was too much at stake to allow the CCAMLR
regulating commission to allocate catch quotas or introduce a strong system of
enforcement � both held to be vital instruments of fishing conservations but both
tied up with the question of sovereignty.

Although the convention is rightly hailed as an iinportant achievement in
before-the-event environmental regulation, applying the treaty approach of
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"jurisdictional ambiguity" to the conservation of Antarctic living resources has
left open considerable loopholes which may undermine its otherwise bold con-
servationist approach

In their negotiations to establish a minerals regime, treaty parties are again
applying a system of jurisdictional ambiguity, Their formal minerals agreement,
whether convention, treaty or protocol, will say nothing about ownership of
resources: this question will never be directly settled. The relevant attributes of
sovereignty will eventually be hammered out but only on a case-by~ basis in
terms of specific contracts between the companies or countries interested in ex.
ploitation and the claimants involved.

It has long been conventional wisdom to suggest that, when a minerals regitne
is eventually developed, a solution will have to be found to the territorial ques-
tion. Minerals go even closer to the heart of sovereignty than fish because they
are fixed in place and non-renewable. Indeed, until quite recently most commen-
tators outside the system indicated that ownership would have to be settled before
minerals could be developed. Those within the system were more sanguine but,
when an embryonic version of a system of jurisdictional ambiguity was informal-
ly proposed by New Zealand in 1976, many delegates felt it was quite unrealistic.

Unrealistic perhaps, but the only way forward within the treaty system, as
delegates increasingly realised, In my book, Frozen Stakes, I explored the possi-
ble options for the treaty parties and concluded that, if they were to construct
a minerals regime on the basis of the treaty, they wouM have to fudge the ter-
ritorial question.

But conventional wisdom is right: not only is a regime of jurisdictional am-
biguity for Antarctic minerals hard to swallow at the conceptual stage but it leaves
a host of serious practical problems. Many basic questions about control, respon-
sibility, and enforcement remain unanswered, And here I get into practical prob-
lems myself, Because Antarctic negotiations are held in private and few documents
are released, it is not possible to go into a detailed critique of the latest negotiating
text. But a few general comments can be made.

The most recent document available to the public, the first "Beeby text" con-
tained serious flaws in environmental protection, despite some cotnmendable en-
vironmental principles. The environment is always the natural loser, be it Amoco
Cadiz, toxic dumps in the USA or Lake Baikal in the USSR. Unless active, well-
informed preemptive steps are taken to protect it, the environment will always
come second and it will only be "after the catastrophe" that action is taken, rules
tightened, and research done.

No doubt many of the environmental flaws in the first Beeby text have now
been ironed out. But inherent weaknesses will remain in any system of jurisdic-
tional atnbiguity, however detailed the final treaty or convention. To avoid of-
fending claimants or non~laimants the framework has to be a very open one.
But ambiguity over who owns what can lead to ambiguity over who controls what.
Can there be a solid legal framework for responsibility and enforcement with
a single channel of command? Once mineral exploration starts, real problems will
occur when things go wrong, Prevention of explosions and flooding during min-
ing and blowouts during drilling will require real enforcement of strictly specified
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standards, Can there be unambiguous arrangements for enforcement and respon-
sibility in the case of accidents?

The attributes of ownership may be neatly divided up in the guidelines of
the basic minerals agreement and the individual contracts. But there will be no
agreement on the underlying legal basis for mineral operations, as was pointed
out only too clearly by the U.K. representative at the U.N. debate last autumn
when he said that the opposing views as to the legal basis on which Antarctic
activity can be regulated were irreconcilable.

Will firm arrangements be made for compulsory jurisdiction in the event of
disagreement between treaty parties? Neither the treaty nor CCA1VILR contain
such a provision. The failure to settle sovereignty makes this essential.

There are also dangers in leaving important environmental decisions to the
small regulatory groups which seem to be a necessary component of this system
of jurisdictional ambiguity. Not only does this militate against uniformity over
the continent as a whole but, as a number of U,S. environmental groups have
pointed out, since the contract will essentially be drawn up by operator and
claimant with no conservation-minded party necessarily present, environmental
concerns could be overridden.

Practical problems have already arisen under the treaty's system of jurisdic-
tional ambiguity. In 1977, the treaty parties agreed to "refrain from all explora-
tion and exploitation of Antarctic mineral resources while making progress towards
the timely adoption of an agreed regime." But a number of seismic surveys are
now underway, some such as that by the Japan National Oil Corporation more
explicitly resource-oriented than others. Another example of the treaty's failure
to prevent environmentally damaging activities is the devastation caused by the
building of a French landing strip in Terre Adelie, wounding and killing a number
of birds and destroying the habitat of many others. This was never raised within
the treaty forum and may well be incompatible with the agreed measures. The
treaty's loose structure, an essential by. product of the system of jurisdictional am-
biguity, enables it to be ignored over difficult issues,

The British government has recently proved unable to prevent a British com-
pany  British Nuclear Fuels! from polluting British beaches with British nuclear
waste. Will a treaty government be able to assure its public that environmental
standards will be brought to bear against, for example, an Argentine company
polluting a beach claimed by the Norwegians? And all this in a remote and ex-
tremely vulnerable environment,

In short, there is cause for concern as to whether the basic system of jurisdic-
tional ambiguity enshrined in the Antarctic Treaty will prove a sound basis for
managing Antarctic fisheries let alone minerals. But there is another more serious
problem. The dispute over sovereignty no longer affects just 16 countries but the
whole world.

In his speech opening the U.N. debate, the delegate from Antigua and Bar-
buda asked, "why should an island known for its beautiful beaches, halcyon climate,
warmth, hospitality, and consummate skill at cricket be interested in an area where
the world's lowest temperature � minus 125'F � has been recorded? I am, I
believe rightly, interested in the fate of the Californian Condor and the destruc-
tion of the Tasmanian wilderness by the building of a dam. We are citizens of
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one world," There is a growing swell of opinion in the international community
challenging the treaty framework with its restrictive membership.

This interest has not sprung up overnight, India, for example, attempted to
raise the subject before the treaty was signed. The issue would undoubtedly have
aroused more interest at the time of signature had it not been for the fact that
many developing countries were still under colonial rule or had only just achieved
independence. From the rnidseventies onwards a number of these new countries
had tried to raise the subject but were consistently rebuffed by the treaty parties,
usually on the grounds that any move to open the Antarctic question at this stage
would complicate the delicate Law of the Sea negotiations with their already over-
burdened agenda.

International organizations such as the World Meteorological Organizations,
Food and Agriculture Organizations, U,N, Environment Programme and U.N,
Economic and Social Council were also put off by treaty parties from involving
themselves in Antarctica.

Finally, with the conclusion of the Law of the Sea negotiations in 1982,
Malaysia brought the subject up. This move to put the subject on the U.N. agen-
da soon got wider backing, In Spring 1983 the summit meeting of the Non-Aligned
Movement agreed that "the exploration of the area and the exploitation of its
resources shall be carried out for the benefit of all mankind,.�" They called on
the General Assembly to "undertake a comprehensive study in Antarctica ... with
a view to widening international cooperation in the area."

As a result, the subject was placed on the U.N. agenda, and, as noted earlier,
a full debate held and the U.N. Secretary General asked to prepare a report for
next autumn.

In their speeches at the U.N., most developing countries expressed support
for the treaty's achievements but wanted a greater say in future developments,
This is not just knee-jerk envy or internationalism. Although Antarctica is sub-
ject to national claims and scientific research agreement, if there ever was an area
that was intrinsically international and needed a genuinely international system
of manageinent, this must be it. The continent represents one-tenth of the world' s
land surface. It lies beyond the inhabited regional frontiers and is comparatively
untouched by man. It also plays a part in man's survival everywhere, Why should
outsiders have any respect for the principle of internationalism if it cannot be
properly applied hereP

It is often argued that the treaty is a self-denying ordinance, under which treaty
parties acquire no rights. Under a minerals regime, it is maintained the area will
still be open to all. But the principle of first come, first served will not satisfy
many developing countries. Even revenueWaring may not overcome this problem:
they may want direct involvement in the operations themselves, in the ad-
ministrative system, and in the financial benefits, And if they do not get it, because
the big and powerful nations ignore then, Antarctica will become not a beacon
of agreement and deinilitarization but a source of friction, another thorn in the
side of internationalism, another problem bequeathed to our children, just like
the tragic farce of the FalklandsMalvinas.
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In short, failure to listen to the views of developing countries could have reper.
cussions on all internationa] negotiations. It would increase tension and suspi-
cion of these countries which are parties to the Antarctic Treaty, yet further
weakening North/South relations in general,

In a narrower framework, if a large group of countries do not accept a regime,
there will be temptations and excuses For outsiders to flout its rules, This is bad
for the environment and for those who invest money and undertake exploration
and exploitation, It is not likely but possible that a multinational company will
"use" a country which does not recognize the legal validity of a regime as a flag
of convenience for the company's operations and thereby seek to escape the restric-
tive regulations of the regime agreed to by its own government. In the medium
term, some of the more technologically advanced developing countries would be
able to operate in Antarctica off their own bat. There will be no clear legal struc-
ture to deal with this. It is also conceivable that members of the wider interna-
tional community could take sanctions against countries whose companies, or
which themselves, are active in Antarctica, on the grounds that they have ap-
propriated a global resource for individual gain. We should not lose sight of the
time scale. Exploration and exploitations may be delayed until well into the next
century. Seventy five years ago the sun never set on the British Empire and few
people in the west had heard of japan.

CONCLUSION

The Antarctic Treaty does not seem to provide a basis broad and solid enough
upon which to construct resource management regimes. But it remains a unique
«nd valuable instrument which has promoted scientific research, protected Ant-
«rctica's environment from the advent of man and his weapons and ensured
peaceful cooperation in the area, keeping territorial conflict at bay. It should be
preserved and more countries encouraged to join. The antagonism currently ex-
pressed towards the treaty would be dispelled if it were made clear that it did
not claim to provide the constraints for controlling the area's resources. If anyone
is trying to undermine the treaty, it is the treaty parties themselves by asking
too much of it.

The United Kingdom delegate whose speech I referred to earlier went on
to say: "It must be one of the choicer international ironies that ao much good should
come out of «n inability to agree about the basis on which that good should be
done." Is the treaty now falling victim of its own success?

The treaty should be left to run Antarctic affairs as it does today, with minor
modifications to increase accountability such as wider circulation of documents,
increased membership and closer consultation on all matters under its purview.
There is no reason w'hy treaty parties should not enjoy an important position in
a future mineral regime, but it would be wiser for everyone to approach these
negotiations from a different direction, recognizing the interests of the wider com-
munity and trying to clarify the legaI basis for operations. If the objection is raised
that this would violate Article IV of the treaty, it would be worth considering



to what extent the draft minerals regime in effect violates this accommodation
by divvying up the different attributes of sovereignty.

The treaty is a vital, if limited purpose instrument. The best guarantee of
its survival is to recognize these limitations.
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As the first two presentations have made clear, it is helpful when analyzing
the Antarctic Treaty system to have an eye to the past as well as to the future.

Certainly an understanding of the system requires careful consideration of
the origins of the treaty itself. Barbara Mitchell has drawn our attention to the
very great difficulties which faced the negotiators in 1959. At the center of' these
difficulties, and unditninished by the cooperation achieved during the Interna-
tional Geophysical Year PGY!, was the fundamental disagreement over sovereignty
in Antarctica. Recent history reminds us that disputes about sovereignty are
perhaps the hardest of all to contain, let alone resolve. In addition to the dispute
between claimant and nonwlaimant countries and between the countries with
overlapping claims, the negotiations took place against the background of a high
level of tension between the United States and the Soviet Union which gave cause
for concern that, despite their cooperation during the IGY, military competition
between them could be extended to the Antarctic region.

THE IMPORTANCE OF ARTICLE IV

Why did it prove possible to negotiate a way through this situation? Essen-
tially, I be! ieve because all the governments concerned feared that if an accom-
rnodation were not found instability, if not chaos, might result.

How was the basic accommodation achieved? The key, as Barbara Mitchell
points out, is to be found in Article IV of the treaty which in many ways is its
central article. It was clear at an early stage in the conference that there was no
way of resolving the problem through either the claiinant States or the non-
claimants giving away their basic position. What Article IV does is to provide
a basis on which disputes about sovereignty can be put to one side. In essence
it says that neither the treaty itself nor acts or activities taking place during the
life of the treaty shall prejudice the position of: a! countries who claim to exer-
cise sovereignty; b! countries who do not recognize such claims; or, c! countries
who assert a basis of claim. Additionally, it prohibits new claims or the enlarge-
ment of existing claims.
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Since this article is of such central importance, l want to say a few more words
about it. lt is sometimes suggested that the article freezes rights to territorial
sovereignty in Antarctica or renders the claims ineffective. That is not the case.
The claims cannot be enhanced in the life of the treaty but equally they are riot
diminished. To quote the words of a very experienced Antarctic negotiator, Keith
Brennan of Australia, "The article therefore keeps alive � keeps 'simmering' as
distinct from 'frozen' � claims to territorial sovereignty in Antarctica, and likewise
keeps alive 'bases of claims' to territorial sovereignty," Or, as another Antarctic
negotiator of long experience, Fernando Zegers of Chile, often puts it, "What was
frozen was the struggle for sovereignty"

Thus, it was Article IV which was the key to the success of the 1959 negotia-
tion aa a whole and which allowed for the elaboration ol' the treaty's basic elements.
Those elements have been well described and commented on by both speakers.
1n summary they are-

The demilitarization of the entire continent, the banning of the
testing of nuclear weapons, and the dumping of nuclear waste;
The setting up of a system of on-site inspection to ensure that basic
rules are observed;

The protection of the freedom of scientific research and the
maintenance of a unique system of cooperation in scientific in-
vest tgation; and
The provision of a platform for the development of a very broad
range of specific measures in elaboration o  the Treaty principles,
including in particular, measures aimed at the conservation of
resources and the protection of the very special Antarctic
environment.

These elements are of great importance, but whether we are looking back at what
has been accomplished under the treaty or looking forward to its future we must
not overlook the fundamental reality that through it, anrl in particular through
Article fV, a lid was put on the potential for tension, rivalry, dispute, and conflict
inherent in the situation that existed in 1959. We must also remind ourselves that
in the absence of the treaty this potential would exist today, Without question
in my view, the most itnportant fact about the treaty is the assurance it represents,
and it is the only assurance available, that Antarctica will remain peaceful and
stable and will not become in, the words of the treaty, "the scene or object of in-
ternational discord.

This stabilizing effect of the treaty is very important to countries like New
Zealand for whom the Antarctic is their backyard. lt is important to the claimant
and nonclaimant parties to the treaty who are active in Antarctica and who without
it might find themselves in serious dispute or open conflict. And it is also impor-
tant to the superpowers who might otherwise feel obliged to view the area in
military and strategic terms. Firially, it is surely of some importance to the wider
international community as a major contribution to the achievement of the pur-
poses of the United Nations.
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The speakers have both dealt with the way the treaty system has functioned
in practice. I do not have time nor is it necessary for me to review and comment
further on that. It is sufficient, first, to note that few have questioned that the
record of achievements is impressive and. second, to emphasize Tucker Scully's
comment that the hallmark of the system has been its dynatnic quality which has
enabled it to respond in a pragmatic and flexible way to changing circumstances
and new situations. It is a constantly evolving system,

TREATY' CHALLENGES

If we look toward the future, it is clear that there are two new and related
challenges which the system faces There is the task in which the consultative
parties are currently engaged of devising a regime to govern Antarctic mineral
resou.rces, and there is the increasing interest which countries outside the treaty
system are now showing in its activities. The question Barbara Mitchell asks in
effect is, "Is the treaty system equal to these, challenges?" My short answer to
that question is not only that it is but that it has to be.

To explain the reason for that view I would go back to the origins of the cur-
rent negotiation on minerals. They do not lie, as some would have it, in a desire
on the part of the consultative parties to carve up the mineral resources of Ant-
arctica amongst themselves before the rest of the international community can
get organized to stop them. In fact, they go back about 15 years and they have
to do with the same concern that launched the negotiations that led to the adop-
tion of the treaty itself � namely a desire to avoid instability and conflict in the
region. Barbara Mitchell points out that the treaty is silent on the question of
r~urces. Back in 1970, at the consultative party meeting in that year, New Zealand
made precisely that point and urged the consultative parties to consider the need
for a comprehensive regime on Antarctic resources. Resources had not seemed
an issue in 1959. Barbara Mitchell quoted Laurence Gould's famous pronounce-
men.t on the subject. But in 1970 New Zealand's concern was that with advances
in technology it was at least conceivable that at some stage an unregulated scramble
might develop, in particular over such mineral resources as the area might be
found to hold. Any such scramble would bring back to center stage the conflict-
ing positions about sovereignty that the treaty had successfully put to one side.
In the worst case, the result could be the breakdown of the treaty with the loss
of the disarmament regime it contains and, even more importantly, the loss of
the stabilizing effect it has had on the entire area south of latitude 50 S. It could
also, of course, have the most damaging consequences for the Antarctic environ-

ent about which New Zealanders as neighbors have a special concern.
The real origins of the negotiations and their continuing essential purpose

is, therefore, political and not economic.
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DEVELOPING h MINEEVLLS REGIME

Tomorrow we will hear from the experts about mineral resources in Antarc-
tica, and I would not wish to prejudge what they may tell us. So far, however,
the information available to- me would confirm what I have just said about the
origins of the negotiations. There is, I believe, no certainty that minerals will ever
be found there in commercially exploitable quantities. Laurence Gould could still
turn out to be right.

I would be the first to agree that the negotiations af a minerals regime under
the Antarctic Treaty system is not an easy task. I would agree too that it is more
difficult or at least more complicated than the negotiation of the regime for the
conservation of Antarctic marine living resources. But in the end, as is always
the case, the question of whether the difficulties can be overcome is essentially
a matter of political will, The difficulties facing the negotiators iri 1959 must at
times have seemed insuperable to them, An imaginative solution was found then
and I am sure it can be found again now,

Whatever that solution is, it will have to ensure that a means is provided to
deal with the practical realities of resource management including the problems
mentioned by Barbara Mitchell of enforcement, responsibility, and dispute set-
tlernents. It will also have to provide a sound basis for protecting the Antarctic
environment, The consultative parties have already made a commitment to that
effect and certainly any regime which could not provide confidence in that area
could not f n,d acceptance in New Zealand. In short, to answer Barbara Mitchell's
broader question, I believe it is possible to develop a regime for the effective
management of resources w ithout settling the issue of sovereignty. I would go
further and say that it w ill have to be done without settling the sovereignty issue
because there is no consensus on that issue.

COMMON HERITAGE

It is ~orth commenting here on the concept of the common heritage ol'
mankind which, as Barbara Mitchell notes, has been talked about with respect
to Antarctica I would note that that concept could be applied to outer space and
the deep seabed because there appeared to be a consensus on the status of those
areaL Each had been the subject of extremely limited human activity and nei ther
had been the subject of any claim to sovereignty. lt is quite another matter to
attempt to apply the concept to an area which has by now generated a very substan.
tial history of human activity, which has been the subject of claims to sovereign.
ty dating back at least 75 years, and which is the subject of a prewxisting legal
regime amongst the States most directly concerned. I would suggest it is neither
reasonable nor realistic to suppose that the common heritage concept can make
headway with respect to Antarctica There ia no consensus on the legal status
of the continent that would permit that.

There are, in any event, other elements in that concept that might give cause
far concern to some � in particular, the fact that it is an exploitation and not
a conservation concept. It represents a call for the exploitation o  resources for



the benefit of all and not for conservation of the environment in which those
resources are located.

I have made it clear I think that, in my view, the Antarctic Treaty is ir-
replaceable and that any regime to govern Antarctic minerals will have to be
developed as a part of the Antarctic Treaty system, f have also said l believe that
this system is equal to the challenge of devising a sound, eflective, and environmen-
tally responsible regime.

OTHER CONCKRTVS

Can it successfully meet the other issue which it now faces � the growing
interest in Antarctica of countries which are outside the treaty system? This in-
terest is of fairly recent origin. For the greatest part of the history of the treaty,
the international coromunity at large has shown little or no interest in it, in the
work done under it, or in the biennial meetings of the consultative parties. At
the same time, it is equally true that the consultative parties have done little to
encourage such interest, Accordingly, there is currently something of an infor-
mation gap and a considerable number of misconceptions about the treaty system.

1 would note in passing that one of the most important of these rnisconcep-
tions, which is represented in the charge of exclusiveness. relates to the consultative
status provided for in Article lX of the treaty. The fact is that any party to the
treaty that establishes a substantial scientific programine in Antarctica immediately
assumes a range of practical, financial, and legal responsibilities relating to its
activities on the continent  the discharge of which requires regular consultation
and cooperation with the other countries carrying out similar activities!. What
inay seem like exclusiveness, therefore, is really only a practical recognition that
those who can best take decisions binding on those who are active in Antarctica
are those who themselves, year after year, have supported programines for the
furtherance of scientific research and for the protection of the Antarctic
environment.

The dynamic quality of the treaty system is, I think, already in evidence in
the response of the consultative parties to the new level of international interest
in Antarctica. As to the information gap, they have of course drawn attention to
the fact that by demilitarizing the continent, keeping Antarctica a zone of peace,
and protecting the freedom of scientific research there, the treaty has made a ma-
jor contribution to the purposes of the United Nations and thereby benefits the
intei'national community at large.

A more concrete step is their offer to the U.N. Secretary~neral to cooperate
fully with him in the preparation of the study he was requested by last year' s
General Assembly to prepare and in particular to provide him with the informa-
tion at their disposal. Of equal if not greater significance was their decision at
the consultative meeting in September 1983 to admit observers from all the coun-
tries which are party to the treaty, This decision was followed by a further deci-
sion at the May t984 meeting on mineral resources that all future meetings on
that subject should similarly be open to these observers.
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As to the substance of the minerals negotiations. the consultative parties have
already made a public commit tnent that the minerals regime they are preparing
will not prejudice the interests of all mankind in Antarctica The involvement
in future tneetings of observers from all the countries which are party to the treaty
will undoubtedly help in finding ways which give specificity to that commitment.

CONCLUSION

To sum up, l would argue that the Antarctic Treaty is irreplaceable. It has
provided peace and stability in the region and a basis under which legitimate
activities could be carried out in Antarctica by all those with an active interest
there despite their differences on sn issue as fundatnental as sovereignty. I wou! 4
also suggest that the dynamic character of the treaty system is such that there
is no reason why it cannot continue to do so as the range of both activities and
interests inc reJLRcs

CHR!STOPHER C. JOYNER

Assist'ant Professor

Po!iticel Science

The George Washington University
Washington, D.C.

The Antarctic Treaty clearly has operated successfully over the last quarter
of a century. In his overview presentation, Tucker Sculiy eloquently provides this
conference with an apt and useful analytical frame of reference in which to view
the Treaty System. Similarly, Barbara Mitchell's paper supplies a thoughtful,
cogent, and at times politically provocative attitude towards the contemporary
Antarctic Treaty situation and the need therein for substantive change. l would
like to direct my commentary primarily toward Barbara Mitchell's analysis, link-
ing to it various facets of the Antarctic Treaty System which Tucker Scully
describes in his opening remarks.

The thrust of Barbara Mitchell's paper addresses this query: ls it possible to
establish an internationally sound and equitable arrangement for resource mana~
ment under the aegis of the Antarctic Treaty Systemt' Her conclusion is one of
doubtfulness. Given the historical context of the treaty's evolution, coupled with
the nuanced politicolega! ram ifications stemming from the hallmark of "jurisdic-
tional ambiguity" that underpins its operation, the Antarctic Treaty does not seem
to supply the foundation necessary for constructing viable resource management
regimes in the region. While I agree with much of this position, I also have some
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qualmsabout it. So, let me proceed by setting out those issue areas held in com-
mon and then turn to those considerations which I found somewhat bothersome.
Finally, throughout this commentary are interspersed my own thoughts on the
Antarctic Treaty, the polittcal cement which holds it together. and the prospects
for its success over the next decade.

POSITIVE AND NEGATIVE ASPECTS OF THE TREATY

First, there is no question that the Antarctic Treaty has performed laudably
well over the past 25 years in achic ving those purposes for which it was original-
ly designed. Both speakers plainly point this out: The Treaty has functioned ef.
fectively to promote scientific research and cooperation within the treaty area
 i,e,, south of latitude 60'5!, in a climate of political collaboration and legal ac.
commodation. Because of the treaty, Antarctica remains the only demilitarized
continent; it is also denuciearized in terms of weapons testing and waste disposal,
thereby making Antarctica in essence a nuclear-free zone, There is also provision
for unannounced on-site inspection, no small feat today in itseIf.

The treaty, however, as Barbara Mitchell notes, is conspicuously silent on
resource-related matters. In this connection, mention is made of Laurence Gould's
statement in 1960 that he would not give a nickel for all the mineral resources
in Antarctica. Interestingly enough, two years earlier Mr. Gould made, in my view,
a more accurate and telling observation in a lecture before the American
Geographical Society, He said, that it was "unwarranted to assume that great riches
exist in Antarctica. But, it was just as equally unwarranted to assume that there
were none." l agree with this latter point. All the geological evidence is not yet
in to say with definitude whether portions of Antarctica might be prospective
Prudhoe Bays or rnineralwise, the continent is nothing more than a frozen whtte
Sahara.

According to Barbara Mitchell's thesis, a principal factor faults the Antarctic
Treaty in the contemporary international milieux. On/y l6 states are managing
resource-related activities around the continent. Furthermore, they have self-
assumed this responsibility without any universally sanctioned or recognized in-
ternational legal mandate.

Certain/y, one can interpret that situation to be the case. Nevertheless, it is
equally true that the treaty regime and the structural evolution of its systemic
character since 1961 has undeniably been valid under international law. Moreover,
it constitutes a legitimate instrument of policy regulation for those States party
to its provisions. Not of less import is the fact that no State or group of States
has yet tried formally to impugn the legitimacy of the Antarctic Treaty, the Con-
vention of the Conservation of Antarctic Seals, the Convention on the Conserva-
tion of Antarctic Marine l.iving Resources  CCAMLR!, or for that matter, any
of the several multilateral anti pollution agreements that apply to the southern

Jn the same vein, the Antarctic Treaty System is open to all States, Any State
may accede to any of these treaty instruments if its government so desires. Any
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State may apply for consultative party status, if it so desires. Admittedly. adrnis-
sion to the Antarctic Treaty Consultative Party group  ATCP! is contingent upon
demonstrating conduct of "substantial scientiftc research activity the re"  Art icle
IX, paragraph 2$ but, nonetheless, the option to join is available for States will-
ing to make that investment. Simply put, membership to thc Antarctic Treaty
System is open, and participation as a consultative party is attainable to those
governxnents willing to invest the requisite time, money, and scientific
cotntnitment.

INTERNhTIONAL AGREEMENTS TO FOSTER
NATIONAL INTERESTS

On another tack, Barbara Mitchell detects a fundamental problem in that the
ATCFs have chosen to apply a process of "jurisdictional atnbiguity" to those
regimes devised for Antarctic resource conservation and management. That is,
both precise definition of resource ownership and clarification of sovereignty at.
tributes were skirted in CCAMLR � just as they were by Article IV of the Ant-
arctic Treaty and as they likely will be in the completed minerals regime text.
The reason for this legal lacuna is plainly apparent. It represents a strategy of
political pragmatissn, one aimed at avoiding frustration of an agreement over the
protracted legal nextls of competing national claims and territorial sovereignty
qt3estiona, I agree that such jurisdictional atnbiguity may be politically practical
in the short run; but, over the Iortg-term, I feel that failure to resolve the sovereignty
issue entails a copout; furthermore. refusal to deal headwn with the ownership-
of-resources question inevitably will perpetuate serious problems in the future,
particularly with respect to safeguarding the Antarctic environment, both onshore
and offshore. Thus, the catch-22 here is that if the ATCPs attempt to settle the
claims issue, they can only foment discord, lf they eschew it, they are able to pro-
mote collaboration through circurnventiort, In either case, the legal issues remain
unresolved.

Herein, l think is couched a critical realisation that is so obvious it is often
overlooked, discarded, or merely taken for granted. National governments tend
to forntulate international agreements principally to further, enhance, or protect
their own national interests. ln fact, this reality explains why international law
in general and the Antarctic Treaty in particular work, It is in the interest of par-
ticipant parties for them to work, To be sure, this observation holds true for the
ATCPs, just as it does for the UN. General Assembly. Regarding the resource
regime appendages in the Antarctic Treaty System, jurisdictional ambiguity pro-
vides a convenient vehicle for governments to protect their respective interests,
goal-values. and priority concerns in the region. And, what specifically are those
vital national interest concerns that make the Antarctic Treaty relationship so
«pecial and so desirable for the consultative parties! Though many interests could
be enumerated, let me just tick. off a few that stand out for States in the ATCP
group.
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First, strategical!y, a stable Antarctic Treaty regime is wanted to ensure the
continued right of transoceanic transit through the Drake Passage, the main sea-
lane separating Terra del Fuego from the Antarctic Peninsula. Certainly, this am-
bition would rank high for the United States, particularly in the event the Panama
Canal someday were closed to shipping, for one reason or another. Second, for
several States � namely, the Soviet Union and Japan, but also Poland, West Ger-
many, Chile and Norway � securing access to krill looms large as a national priori-
ty. Non-Jiving mineral resources figure no less Mlient. For States such as the United
States, Japan, West Germany and the United Kingdom, there exists the. aspira-
tion to preserve, as a policy option, maintenance of legally-secure access to
hypothetical Antarctic mineral and petroleum resources, should deposits ever prove
geologically extant in commercially recoverable quantities. Exploitation oppor-
tunities are not the question here but rather retaining legally unfettered access
to possible resource locations. A third obvious national objective shared by all
ATCPs is the international scientific research and cooperation that is promoted
by the treaty. Likewise, as aforementioned, a fourth national interest earmark-
ing the ATCP relationship is the fact that the region is effectively demilitarized,
which thereby contributes to world stability. International military friction has
been preempted in the Antarctic through the treaty's prohibitions in Article 1
against, "inter alia, any measures of a military nature, such as the establishment
af military bases and fortifications, the carrying out of military maneuvers, as
well as the testing of any type of weapons." Still a fifth set of national interests
relates to geopolitical anxieties, especially those felt by I.atin American States
These states, in particular Argentina, see their exposed southern flanks as
vulnerable to attacks from Antarctica. In fact, the continent has been depicted
by Argentinian geopoliticians as a dagger pointed up at their country's soft
underbeHy. For Argentina expressly, but also for Chile and Brazil, security ap-
prehensions in the region make participation in the Antarctic Treaty system highly
preferable to no system at all.

COMMON HERITAGE CONCERNS

In concluding her paper, Barbara Mitchell makes the statement that, "...Pjt
would be wiser for everyone to approach [the minerals regime negotiationst from
a different direction, recognizing the interests of the wider community basis for
operations." I certainly must concur that these ends are wholly desirable and
necessary for the creation of a permanent stable mineral regime in the region.
However, if one takes this position to its ideological extreme and inferentially
construes it to mean that the Antarctic ought to be declared part of the "Com-
roon Heritage of Mankind"  CHM! associated with the Group of 77 and their aspira-
tion of a New International Economic Order, I wouM have some grave reserva-
tions. In fairness to Barbara Mitchell, I do not mean to imply that she advocates
this outcome in her paper, She does not. Even so, transformation of the Antarc-
tic into a CHM regime undoubtedly would have powerful ideological appeal to
the majority of States in the United Nations and, theoretically, it would offer
greater economic equity and more universal participation in deciding Antarctica's
future. Yet, the upshot of such a jurisdictional maneuver conceivably would drive
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out the developed ATCPs from the regime and into a more vehemently
nationalistic, covetous mind-set. Surely, this reaction would be likely for the clairn-
ant States, and perhaps, siinilarly, it would hold true as well for the United States
and the Soviet Union, who thus far have refrained froin formally staking claims
in the Antarctic but reserve the legal right to do so.

THE NEED FOR NEW MANAGEMENT

Near her paper's end, Barbara Mitchell asserts that, "Although Antarctica
is subject to national claims and a scientific research agreement, if there ever was
an area that was intrinsically international and needed a genuinely international
systein of management, this must be it," In principle, I einphatically agree with
her point. Antarctica is a unique piece of the global environment that should be
carefully husbanded, prudently managed, and strictly protected for the benefit
and enjoyment of future generations, In that respect, the Antarctic indeed inculcates
a vital facet of the earth's heritage for all mankind, My misgiving with her asser-
tion rests in the means used to achieve this end. How should this truly international
common space area be governed such that its resources are most effectively con-
served and best protected? I am not at all sure that the General Assembly forum
today provides the best managerial vehicle to perform that conservation role, I
would have less objection to a trusteeship arrangement wherein Antarctica might
be declared a world park and placed thereafter under the U.N. Trusteeship Council
mechanisin � with apt consultative party representation � for supervision. Even
so, such an arrangement finds scant support from the seven ATCPs who espouse
territorial sector claims to portions of the continent. For the foreseeable future,
the Antarctic Treaty Systein does furnish a regulatory mechanism devised by those
States having the greatest historical experience in the region for strictly manag-
ing activities that, most likely, would be undertaken by their own corporate
nationals. Despite its deficiencies, that arrangement seems to rue in ore preferable
than a majoritarian system governed by 160 states, of which 125 have no perti-
nent interests in or historical concerns with the region and whose. recent voting
preference in the United Nations appears to be determined more by political and
ideological sway than by considerations of legitimacy or environmental
preservation.

Having said this, let me plainly state that my personal preference for the Ant-
arctic is the option that no commercial development � especially the extraction
varieties � ever occur there at all, That inay be only a naive hope on my part,
but such a moratorium ostensibly would prechde pillaging and denigrating Ant-
arctica's natural ecosystem, irrespective of whether the noble cause is that of global
socialism to attain a "New International Economic Order" or private, free enter-

prise to promote worldwide capitalism.



LOOKING TOWARD THE FUTURE

At this juncture, I would like to engage in some rational speculation, prompted
by both speakers" presentations, about the future course of Antarctic-related
matters. Over the next five to ten years, it seems reasonable to forecast that the
ATCPs will persist in working together to preserve the same treaty system that
has evolved since 1959. The ATCPs probably will negotiate successfully and open
for signature an Antarctic minerals regime agreement by 1987, This notwithstand-
ing, there appears little, if any, chance of resource development inshore, onshore,
or offshore Antarctica before the end of the century.

lt is possible that the Antarctic Treaty System may be pointedly attacked
in the United Nations, I do not foresee, however, the promulgation in the near
term of any new U.N. convention dealing with Antarcttc resource regulation or
an imposed moratorium. But, even if one were to be promulgated, it would not
likely enter into force with any political efficacy. Only a modicum of impact could
reside in such a multilateral accord absent the cooperation and technology of
developed States, and they already have their own treaty regime. IVloreover, clearly
it would be difficult to produce a viable new Antarctic regime without the major
industrial powers and prominent political leaders of the Third World, and that
describes precisely the composition situation with the present Antarctic Treaty:
The Soviet Union, Argentina, Chile, India, and Brazil already hoM consultative
party status, and the Peoples Republic of China is presumed tobe an ATCP can-
didate in the not-so-distant future,

Also important to realize is that the danger admittedly exists that the present
treaty system actually could self-destruct, lf requested by any consultative party,
under Article Xll, paragraph 2, a review conference could be convened as early
as 1991.  Despite popular confusion over this point, the treaty neither expires in
1991 nor is the review conference mandatory. The session will convene only should
any ATCP formally proffer such a request.! The possibility does exist that a review
conference might provoke sufficient discord and political dissention among the
ATCPs that the current treaty regime could collapse.  Perhaps somewhat unfair-
ly, the recent admission of India and Brazil into consultative party status has
aroused suspicion among political observers that either or both of these States
might resort to the review conference opportunity as a tactic ostensibly aimed
at bringing down, or at least incapacitating, the Antarctic Treaty System's opera-
tion!. Regardless of the way events unfold, national interest considerations will
remain paramount for the ATCPs. By this l do not mean to suggest that a review
conference necessarily will unravel the treaty system. I merely want to note the
possibility it could happen.

As a final observation, let me reiterate that my personal prerogative is for
the Antarctic Treaty System to function with environmental preservation, pro-
tection, snd conservation as its preeminent objectives, I would hope, therefore,
that the continent and its circumpolar marine environs never would be opened
up for commercial exploitation, irrespectt've of what kind of mineral regime is
created. The lessons of Santa Barbara, the Torrey Canyort, the Amoco Cadiz and
perhaps more glaringly, the Bay of Campeche � all graphically intimate that the
possibility of ec~tastrophe actually exists for the Antarctic. The magnitude and
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severity of threat is compounded when one realizes the harsh physical conditions
of the region drifting icebergs, some the size of Connecticut; hurricane force wirtds;
freezing sleet and rain; and prolonged, pervasive pack ice � all serve to make
any offshore drilling operation corttinually vulnerable to extreme damage or even
to being crushed. Though little rentains known about the effects of petroleum
spills upon frigid arctic type environs, an oil disaster the size of Campeche could
have profoundly detrimental impacts upon the delicate Arttarctic ecosystetn,
especially in denigrating the salubrity of krill stocks,

Reganileas of the regime which ultimately comes to make decisions in oversee-
ing activities in the Antarctic, l would hope that these environmental conce-ms
would be fully recognized and feasibly integrated into the region's regulatory
mechanistrt. Only in this way cart the unique environment that is Antarctica be
preserved for the appreciation and enjoyment of future generations. Only in this
way can Antarctica be elevated to the position of being truly part of the common
heritage for all humankind.



Discussion

HarlSOtt: I would like to give the panel members a chance to comment to one
another before we open it up for questions or comments from the fioor.
M/tchell: I have four comments to make in response to Tucker Scully's paper
and the two commentaries we have just heard. During the break, I had various
comments on my presentation. One person calted me a "utopian" and another
called me a "pessimist." Absurd' What am I? I think there is a very big danger
in talking about the Antarctic Treaty System as a constantly, liInitlessly evolving
system. As Tucker Scully said, it is a limited purpose agreement that was how
it originated. It is rather an elusive system, but what has happened is that various
new instruments have been added on to the original treaty. But until now they
have not teally dealt with anything terribly different from scientific research.
Resource management is completely different. ] think one must beware of being
overly optimistic about the treaty evolving to deal with this. It has evolved so
far, but can it go one Many people refer to the treaty as being dynamic, and I
think one of the reasons it is dynamic ts that the treaty itself says so little. Article
IV, the jurisdictional artie}e, does not solve the territorial disputes. No bureaucracy
is set up, institutional arrangements are kept to a minimum, and there are no
rules and regulations. It is, therefore, very easy for an arrangement like that to
be dynamic. It ties nothing down at all. But none of this means that it is going
to be able to deal with the question of resource management, On the same point,
I think Tucker Scully described the philosophy underlying the Antarctic Treaty
as the gradualist approach, as though this had been evolved very deliberately but
this was in fact the only approach possible. We must not elevate the Antarctic
Treaty System, if you want to call it a system, to anything more than it is which
is really a series of ad hoc arrangements. And again, because of this we do not
have any guarantee that it will extend into the field or resource management,

Secon.dly, l would like to respond to Bi!l Mansfield's comment. He insists
it will be possible to apply the treaty approach to the question of resource mama
ment, simply because it has to be done. I am not sure one can always apply that
argument � something will be done because it has to be done't There have been
many examples where that has fallen flat. You could also turn the statement on
its head and say, "it will be possible to solve the territorial claims because they
have to be settled." I am personally not reassured by what you have said that
it will be possible to build a safe resource management framework on the basis
of jurisdictional ambiguity.

A third point about common heritage: I certainly do not think that the Ant-
arctic should be settled in the General Assembly by 160 nations. 125, or however
many it is., of which have no direct interest in Antarctica. I think another form
of negotiation is necessary, I do not think that Antarctica should be declared com-
rnon heritage. It is a very different situation from the seabed beyond national
jurisdiction. We have got to look for a compromise.
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Finally, the question of the treaty open ing up. I am very glad to see that ac-
ceding States are being invited to the meetings, but they are only being granted
an observer role, They cannot participate in decision making and there is a big
group of countries that will not want to join the treaty under those terms. Many
developing countries would not want to be tied down by thc responsibilities and
obligations provided for in the treaty if they do not have any guid pro otto, ao
l do not think they will want to join under those terms, Those are the four points
l wanted to make,

Ham~; Anyone else a  the table|'
Scull>: I will comment primarily on Barbara Mitchell's points, First, I think I
would disagree with, at least find certain inconsistency in arguing. that on the
one hand. the Antarctic Treaty insofar as it has gone as a limited purpose agree-
rnent has done a number of wonderful things and then at the same time argue
that that haa really been predicated u pon ad hoc and sort of an almost accidental
result of agreements amon.g countries that werc seeking a least common
denotnittator approach, I just do not think that follows. I think that the agree-
ment in 1959 and the way the system has functioned since then has in fact been
a product of some innovative and imaginative approaches to multilateral
diplomacy. It is my opinion that it is a limited purpose agreement and sought
in 1959 to deal with the things that needed to be dealt with in t959. It does not
in my view discredit or in fact invalidate an assumption that the same approach
offers the basis for dealing with new issues as and when they arise. In fact, it
gives me some- confidence particularly when I look at the international landscape
and at other efforts that have been going on in these areas. It gives me some con-
fidence that in fact the system will succeed. There is l think a sort of a "If it ain' t
broke, don't fix it" kind of attitude one can take. My first point would be that
I think there is somewhat of an inconsistency in Barbara's points about the ad-
vantages of the treaty as a limited purpose agreement and then to belittle the
way in which it has functioned. It seems to me that one is reversing the cart and
horse by saying that, "I don't believe the resource issues can be dealt with and,
therefore, the system has been one that cannot deal with them."

I ~ould also like to address the question of jurisdictional ambiguity. This is
an interesting term with a variety of meanings. In one sense, I think it has been
used to mean irresolution or lack of resolution of the territorial claims issue�
there is not international agreement as to whether there are claims, whether such
claims are valid, or whether there are no claims. I quite agree with that point,
bu  it is quite another thing to extend that to jurisdiction over activities. One can
create a jurisdictional basis for regulating activities on a variety of foundations.

The question that seems to be that Barbara has raised with regard to jurisdic-
tional ambiguity is to say because there is a disagreement over sovereignty, because
sovereignty relates to resources, there cannot be a sound basis for regulating
resources until one decides who owns or does not own the area. I do not think
that follows, and I think one can look at that from thc point of view of what may
be the alternatives, One alternative, it seems to me, would be to resolve the issue
in favor of sovereignty, to simply recognise claims, Now that could deal with arn-
biguity in a certain sense in that one would be simply agreeing that certain in-
dividual countries who could then provide for a manager to run the area. That
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may or may not be good for the environment in terms of establishing a rational
resource management system, but one would resolve the ambiguity in that sense.
Once, however, it sec ms to me, one is looking at a composite manage ment system
which involves multilateral management in some fashion and international
management in some fashion, one has exactly the same problem.

How then, if one establishes that the basis is a condominium or whatever,
does one translate that into the detailed control of the activities. One could, l
assume, write a detailed mining code with absolute completeness of what might
happen in Antarctica, and how each of those might be regulated, enforced, etc.
One could make it a simply and almost an automatic system. I think we would
all agree that that is not a possibility, So it seems to me that what it comes down
to is a decision-making system. How are decisions to be made about the activities;
against what criteria; how are the decisions to be enforced; and, how are disputes
to be dealt with about those decisions' Now that is just as much an issue if one
has a clear basis for determining who owns or who does not own the area as if
one does not.

The real issue is how does the decision-making system operate; how can the
participants in the decision-making system protect their interests; do they feel
they can protect their interests; and, what kinds of standards against what kinds
of criteria are those decisions made? That it seems to me is the real issue in seek-

ing to develop resource management arrangements which I would note has already
been done with regard to living resources. That to me is more the issue than deter-
mining ownership. 1 think even if one were to determine ownership one would
be faced with exactly the same kinds of issues. Unless one can write a detailed
code which will put us all in the position of being crystal ball gazers and an-
ticipating exactly what will happen in the 21st century, then I think the problem
Barbara raises is, in fact, the problem that anyone would face in trying to write
a framework agreement capable of dealing with new activities in the future and
ensuring that those activities take place in a peaceful manner that will not pro-
voke conflict and will take place in a manner that will become consistent with
protection of the Antarctic environment. l do not think that those issues relate
to the question of sovereignty and jurisdictional ambiguity in that sense.

Maosf!eld: l will be very short. l remain an optimist, Barbara, and the reason
for it is that, if the consequences of failure are as l believe them to be, I think
there is a great incentive for the political will to be present to reach agreement.
l, like Tucker, also want to comment on this idea, which I think is a f'allacy, that
you have to settle the legal status before you can work out an effective regime.
Tucker has dealt with this point in some detail. My point is that you do not have
to go beyond the area of bilateral relations to find illustrations. We have many
areas now where there are bilateral disputes between States as to the extent of
their jurisdiction, most notably in the maritime area in a number of cases The
way this situation is resolved is to say, "well there is an area out there, the legal
status of which we don't agree about, but let's put a management regime in place."
lt is simply untrue to say that you have to settle a firm legal basis for an area
before you decide on an effective and detailed management system for it,

As to the membership question, Barbara suggests that a number of develop-
ing countries are not willing to join the treaty on the present basis, l would hope
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that, as the treaty evolves and develops and as the information Aow continues,
all the countries which are not currently party to it will see that it does serve
the purposes of the United Nations and their own interests as well and will join
the treaty,

Hagsoa: Thank you.

Habet: l would Hke to make a comment with regard to the inability of the resolu-
tion of a resource regime without the resolution of sovereignty. Even though the
ftsberies resource is mobile, if you look throughout the nations of the world in
their own particular territories, you will find that that is considered just as fixed
a resource within their jurisdiction as the others. So 1 think CCAMLR is a good
example of fixing a resotsrce management regime without resolving the sovereignty
question.

gehgtedt: 1 would like to make a clarification, that both Barbara and Tucker
touched on, regarding scientific research data as contrasted with proprietary

ineral resource data, 1 would also like to mention the difference between pro-
prietary minerals resource data and on,-site inspections of mineral resources ac-
tivities. 1 think the. difference between the two types of data are basically whether
they are public or not, at least in the preliminary stages of resource investigation.
The actual data collection might be quite similar in the analysis and the inter-
pretation of the data. and 1 think that was one point where Tucker and Barbara
both agreed on the necessity for these data to be released under the Antarctic
Treaty. But the on-site inspection which Barbara indicated might be a difficulty
in a mineral resource activity. l would assume that any regime that would be
developed would be sitnilar to those in. existence and the various countries that
are regulating offshore petroleum activities now, Certainly in the United States,
inspection takes place continuously either daily or weekly on all activities that
are carried out and I would presume that this would also take place in Antarc-
tica. This would not violateany proprietary data that might be related to the ac-
tivity; an inspector would not necessarily see the proprietary data to decide that
safe conditions exist.ed.

Gteee. I has been reported that New Zealand has offered China a choice of sites
in New i~~d's claimed territory and that, as part of any agreement, China would
have to acknowledge New Zealand's spes:ial rights in the area as a claimant State.
Would this not be an example of' how the development of a minerals regime might
be encouraging the claimant States to assert more vigorously their sovereignty
claims'

Maalf held: May l comsnent? That newspaper report is factually inaccurate. My
understanding is that the government of China did ask the New Zealand govern-
rnent for some advice and assistance as to suitable locations for their prospective
bases in Antarctica. They were given assistance in the true spirit of the Antarctic
Treaty. That is the factual situation. There is the possibility that if China, or in-
deed other countries, wishes to stage through New Zealand on route to Antarc-
tica that that staging can be the. subject of a separate agreement between the two
countries. We have such an agreement with the United States, and we have a
similar agreement with the Federal Republic of Germany. lt is entirely possible



that other countries couM have agreements with us of a similar kind relating to
staging through New Zealand,

86ttiI1: l have an observation, perhaps a question for Barbara. I think that perhaps
the fundamental question that I did not hear you address that basic to any kind
of an arrangement between countries a treaty or what you will, is the question:
Does this involvement increase the potential and the possibility of dispute be-
tween countries or indeed conflict between countries? I think that this is the key
question. Collaterally to that, that support that is still an integral part of' it is this:
Going Tucker's route, so to speak, what is the likelihood of protecting our in-
terests in freedom of scientific research, in the freedom of navigation, and pro-
tection of the environment? Is it better to take that route for those uses of the
sea, or is your route better? l am not sure that I heard any discussion of those
and I think they are quite important.

Mitchell: If you are looking for the arrangement that decreases the possibility
of conflict and the potential for dispute between countries, you must bear in mind
that the An arctic Treaty, and any arrangement that is drawn up under its auspices,
does leave this territorial dispute hanging, And it leaves it in such a way that
real conflict could break out at some time in the future. I am constantly remind-
ed of the Argentine/U.K, War over the Falklands/Malvinas, and you must bear
this in mind whenever you look at the future arrangements for the area.

ScuHy: I would like to make one comment on Burt Brittin's comment and then
on Barbara's response. As a preamble to that, l might add one point to Bill
Mansfield's comment on the China question. We in fact have an agreement with
New Zealand, as Bill mentioned. and that agreement is pertinent in terms of staging
through Christchurch in New Zealand. It has been an extremely product ive agree-
ment for both sides, and it does not in any way impinge upon or involve the ques.
tions of sovereignty. It is a bilateral agreement and does not affect in any way
New Zealand's view of Article IV or the U.S. view of Article IV. It is a very prac-
tical and cooperative arrangement. I would note also that the government of China
 as well as other governments including India and Brazil! has also been in touch
with us in terms of seeking advice on how to conduct scientific ~~arch activities
in Antarctica. I think it is in fact part of the spirit in which the Antarctic Treaty
operates. That is, when there is in fact a demonstration of interest, there is I think
probably the most effective form of cooperation that I have seen in almost any
international system both on a formal and informal basis.

I want to make a point about the sort of guillotine that is hanging over the
consultative parties of the international cornrnunity of the unresolved territorial
conflict. People keep citing the Malvinas � or I guess I should say Falklands,
FalklandsIMalvinas. I would like to note that at the height of that crisis, during
the time of physical hostilities and open warfare in the South Atlantic, there were
two things that occurred with relation to the Antarctic Treaty that struck me.
First of all, none of that conflict extended south of Latitude 00 S where in many
instances, as I understand it, would have been to the strategic advantage of either
or both combatants to do so. Secondly, during the same period when diplotnatic
rebttions shall we say were at a rather low ebb between Argentina and the United
Kingdom, a session of the special consultative meeting on Antarctic mineral
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resources took place in New Zealand, a country which for reasons of its old school
tie had also broken relations with Argentina. At this meeting, both Argentina
and the United Kingdom participated. They were able to work together in prob-
ably their only form of contact whatsoever during this period and were able to
dp so in a way that was both constructive and positive toward the ends that were
being sought on the discussions. I think a clean and practical example is to look
at the question of how the Antarctic Treaty System deals with the question of
territorial sovereignty and whether or not it deals with it in a way that prevents
conflict or plants the seed for future conflict.

@owe: I would like to pick up on a point related to the concept or notion of jurisdic-
ttonal atnbiguity. Tucker Scully and Bill Mansfield both commented on it. It is
an idea that I think is extraordinarily misleading. Tucker Scully has given a very
eloquent explanation of why he feels it is misleading and I do not disagree with
anything he said. Let me make perfectly clear that, from the Australian govern.
ment's point of view, there is not a hint of ambiguity about who owns the
Australian Antarctic sector. By the same token, I presume there is no ambiguity
on the part of those who do not acknowledge the existence of claims in their at-
titude of who owns the Australian Antarctic territory. The point is, of course,
that there is not a great deal of atnbiguity at all. It is a clear, simple, and I might
say a very inventive formulation which has formed the basis on which Antarctica
cooperation has taken place since the treaty come into force. To suggest the ex-
istence of claims as the source of future instability, it seems to me, to be an asser-
tion without foundation. Thus far cooperation has taken place in the Antarctic
with the existence of claims, Both claimants and non-claimants we know have

worked cooperatively in the Antarctic and the issue of claims has not been a
problem.

Another point that was made was in reference to the increasing international
interest in Antarctica, and I think that is true There has been increased inter-
national interests Last year, when Malaysia was joined by Antigua/Barbuda co-
sponsoring requests for inscription, the increase in the number of card-carrying
opponents to the treaty increased to 100 percent. There are not two cardwarrying
opponents to the system. The increasing interest in the treaty has also been
manifested by the fact that a number of countries joined the treaty over the last
l8 months.

And I would like to make another point regarding the criticism that is often
tnade about the treaty being a two-tiered system. Somehow it is discriminatory,
but that is a criticism that is made most frequently and mast ardently by those
who are members of the treaty. It is not a criticistrt that is made by those acceding
States nor consultative parties. It is usually worked within the Antarctic Treaty
System. The last point I would make is that, if people have demonstrated interest
in the Antarctic, carne join the Antarctic Treaty.

Neishyba: I do not think that the point of view of the conservationists has been
expressed adequately. A second point is ane which perhaps the Law of the Sea
people can answer, A rtation under the exclusive economic zone idea must develop
the resources, say the Iiv}ng resources, or face the potential of having those
resources licensed to another nation. My question is, how does this impact reform
the resolution af the offshore territorial sector idea of the treaty'



Jogttet". A couple of comments about that. First, the Antarctic, as I have tr~ed
to indicate in my remarks, is a unique environment. One has to take a look at
only the virgin, unadulterated landscape to see that it is pristine, and it wouM
be. a tragedy to see it oil-infested. The environmentalists, to a great extent, wouM
prefer to see no minerals agreement r onsummated, because if you have a regime
in hand, you therefore are going to invite some sort of development, People I
have talked to along these lines have indicated that, if there is no minerals regime,
there will be no cause for commercial development because incentive will not
be there to go down to license, If you have a regime, then you have some place
to go for licensing arrangements, and inevitably that will open up the Antarctic
to develop. In terms of conservation, my impression is right now that there is
no incentive in the commercial sectors to go to Antarctica because onshore
resources elsewhere in the world are sufficient to meet world demand. The oil
glut today and hard mineral supplies are adequate from other portions of the world,
so it is not worth the money, the time, and the logistical problems that wouM
be encountered in getting resources out of Antarctica, if indeed they do exist.
The point you raised about the Law of the Sea and exclusive economic zone is
a conference unto itself, But it is important to realize that so longas the so<alled
jurisdictional ambiguity exists and these claims are not recognized by the inter-
national legal community, say for the claimant States, it would be difficult to
recognize the legality of EEZs which are proclaimed offshore. And there is a rather
widespread impression in the international legal community that the waters around
Antarctica are high seas rather than territorial extentions of the sectors although
the maps depict the sector claims going out into the water past the shoreline. In
fact, the water within those sectors is regarded as high seas, open to fishing and
resource exploitaion by any State in the world.

Brittia: To answer you questions directly about the Law of the Sea Treaty and
fisheries. There is not duty on the part of the coastal State to develop its fisheries
to the maximum extent. There is no precise right for another State to come in
and fish in those. sections.

Scully: I think we are getting into issues that we are going to have a chance
to discuss further later in the conference. I would just simply say with regard
to the fisheries issue that insofar as the obligation g assume you are referring
to a full utilization obligation of other related matters with regard to EEZs! the
CCAMRL sets forth as its objective a conservation standard that applies to the
area that it covers as a whole, then it attempts to establish the machinery to im-
plement that standard. Therefore, I do not think one has to get into that particular
tssue.

HknsoD: I wiH allow one last question.

RutfOrd: I have a statement that I would like to make so we can think about

it for the next few days, That is, that justifications that we always hear for the
development of resources in the Antarctic are economic. My concern is that the
development of resources in Antarctica will not take place for economic reasons,
but for political reasons.

Haasoxl; Thank you. That's an interesting note to close on.





PART TWO

Antarctic Science Policy



Antarctic Science Policy

Science has been a changing but nevertheless constant presence in Antarc.
tica from the time of the first explorers. To frame out discussion for this after-
noon we can envision at least three stages in its evolution. The first, in reality
an age af exploration, bad itTiprecise and rlear!y sub~i<]iary mieniifi«objectives,
Scientific puzzles were otxasionally probed, but nations and individtials were in
Antarctica for other reasons.

ln the second stage, science took oa new diinerisions as evidenced by the 1n-
ternational Geophysical Year. A rnultitiide of rich developments in a wide vari-
ety o  basic scientific disciplines marked the period. Those international scien-
tific arrangements preceded the Antarctic Treaty and have in large measure been
tied to the history of its political success that tbe speakers referred to this morn-
ing. Our goal in this session is to explore the scientific background on three levels.
First, we will consider international arrafigements; second, a U,S. national perspec-
tive; and third, through a panel diis:ussion, we will present individual U.S. organiza-
tions and their respective scientific roles in the Antarctic.

As we listen to these views, it maybe important to speculate that a third stage
in evolution of science is already upon us. New pressures on scientific research
and the fabric of our current agreements in Antarctica have grown simultaneous-
ly froin the perceived value of natural resources and the need to use certain of
the basic sciences to assist in their management. Through an ecosystem-based
management approach, the living resources are leading the way to a new fusion
of science and public policy. Clearly, similar challenges lie ahead with respect
to the mirierais regime,
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SCIENTIFIC COMMITTEE FOR ANTARCTIC RESEARCH

Internationa1 science programs in Antarctica are coordinated by the Scien-
tific Committee for Antarctic Research  SCAR!, which is a member body of the
International Council of Scientific Unions gCSU!. The Scientific Committee for
Antarctic Research began as the Special Committee for Antarctic Research, put
together in the midfifties to lay plans for the International Geophysical Year gGY!
program in Antarctica. That program was so successful that the rnernber nations
decided to make the arrangement permanent, and SCAR has been with us ever
since,

ln 1980, after 20 years of operation, SCAR undertook a carefUl review of its
functions and structure. This was necessitated largely because of: 1! increasing
pressures on the Antarctic scientific community to devote time, effort, and money
to resource-related questions; and 2! growing interest of other interriational bodies
in Antarctic affairs, Despite these changing outlooks, however, the established
modes of operation were found to be generally satisfactory, and only some minor
changes in structure were deemed necessary. Thus, for the foreseeable future,
we can expect that SCAR will continue to operate much as it has done in the
past, with its discipline-oriented permanent working groups and its groups of
specialists to consider particular issues,

At present SCAR has nine permanent working groups which form the
backbone of international scientific collaboration by providing the mechanism
and opportunity for exchange of information about, and discussion of, national
program plans and achievements and for the organ ization of major scientific sym-
posia as required. Each national committee appoints a member to each of these
groups; some have additional members nominated by other ICSU bodies. From
time to time these working groups promote, or assist in the promotion of, col-
laborative studies between nations where, through joint planning and execution,
more effective use can be made of the resources available for a particular study.
An example of this is a recent decision of the Working Group on Glaciology to
establish a subgroup to coordinate the glaciological and related scientific plans
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of a number of national programs on the Fi}chner-Ronne ice shelves, which will
be a counterpart in this region to the five. nation Glaciology of the Antarctic Penin-
sula Program that has been operating for ten years,

The group of specialists are formed and their membership selected tby the
5CAR executive! to undertake tasks specified by their terms of reference, These
are often of an interdisciplinary nature. These groups are not permanent, in the
same sense as working groups, but some do have long life spans. Some of them
are cosponsored by other international organizations. At present there are five
such groups of specialists:

a. Antarctic Climate Research;
b. Antarctic Envirorirnental Implications of Possible Mineral Explora-

tion and Exploitation;
c. Seals;
d. Southern Ocean Ecosystems and their I iving Resources  with three

cosponsors}; and
e. Antarctic Sea ke  cosponsored by Scientific Cornrnittee for Oceanic

Research  SCORP.

Rc atoms %'fth the Aatagr:tie 1+eat9

There is rto forrnal direct !ink between SCAR and the consultative parties
to the Antarctic Treaty. This is partly because the treaty has no headquarters or
secretariat � each biennial consultative meeting being organized by the host
government � and partly to maintain the distinction between the scientific and
political forums. Nevertheless, there is effective interchange and SCAR is fre-
quently invited to provide scientific advice to the consultative parties. This is done
by: I! consultative meetings recornrnending to their governments that through their
national cornrnit tees for SCAR they invite some action by SCAR; and 2! SCAR
requesting its national committees to convey its responses, or other material, to
their governments. This mechanistn is perhaps unusual, but it has been reviewed
from time to tine and found to be satisfactory. Recommendations from treaty
consultative meetings are made widely available by publication in the SCAR
Bulletin.

l would like to consider the international science programs in terms, more
or less, of the SCAR workirtg group structure. However, l will not cover all bases
but rather touch on several of the programs that are of particularly broad interest.

ANTARCT1C MARINE ECOSYSTEM RESEARCH

The Antarctic continerit covers about ll million square icilorneters, an area
larger thaa the United States and Mexico. The ocean south of the Antarctic con-
vergence is about 10 percent of the world oceans and contains the largest ocean
current system, lt has a dominant effect on global circulation and on ocean rnix-
ing. Within these waters and around the edges there are diverse and productive
ecosysterna that have fascinated explorers and scientists for a long time, and have
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been subjected to severe exploitation. The southern ocean is a region having a
physical and ecological coherence that requires study in its entirety if one t's to
comprehend the dynamics of its water movements and its populations. But the
very size of the area imposes limitations on research. It is apparent that any realistic
southern ocean held program cannot be truly comprehensive and must select topics
and regions within which to carry out research.

The genera! concern with conservation has focused on marine mammals as
a critical issue and especially on the whale species, which spend part of their lives
feeding in the Antarctic. This concern for marine matnmals overrides strictly
economic evaluations and in turn is related to questions about commercial ex-
ploitation of the whale's main food source, krill, Looming behind these immediate
issues is the potential exploitation of the mineral resources and the consequent
need to define methods for environmental protection. A committee of SCAR
 Zumberge, 1979! has reviewed this aspect and emphasized the need for more in-
formation on the ecosystem, particularly near the edge o  the continental shelf.
All of these factors contribute to the desire for more studies of the Antarctic marine

ecosystem, but there is also the intrinsic fascination of this system as an object
for basic re.march that can deepen and broaden our understanding of ocean biology.

The B10hfASS Program

In 1972, SCAR biologists became aware of a developing fishery for Antarctic
krill  Kuphausia superba! and of the need to improve understanding of the vital
role of this organism within the circum-Antarctic marine ecosystem. After much
preparatory discussion, and in collaboration with other international organiza-
tions, a conference was held in 1976 that outlined the main objectives for a long-
term international research program, Biological Investigations of Marine Antarctic
Systems and Stocks  BIOMASS!. This is a program in which several nations have
joined together to improve their knowledge of the southern ocean ecosystems
and their living resources. It includes two peaks of collaborative multi-ship
investigations. The first of these was the First International BIOMASS Experi-
rnent  FIBEX! in early 1981 in which 13 ships of 10 nations worked together in
a coordinated program covering a large area of the Scotia Sea, the Drake Passage
and parts of the Indian and Pacific sectors of the southern ocean. This was the
largest multi-ship marine biological investigation ever mounted; it demanded in-
tensive and extensive preparation and planning.

The obvious achievements of FIBEX included a more reliable estimate of

total krill abundance than had been possible previously, and new information on
krill biology, ecology, behavior, and distribution, The lessons learned in FIBEX
were applied in planning the Second International BIOMASS Experiment  SIBEX!
which began this past southern summer season  i.e,, 1983/1984! and will continue
next season �984/1985!. At present, 17 ships of 11 nations are committed to SIBEX,

Studies of the abundance, distribution, and production of krill and its rela-
tionships to the physical and chemical environment continue to be the central
objectives of the BIOMASS program, but SIBEX is giving more emphasis than
before to trophodynamics, particularly with regard to fish, squid, birds and mam-
mals  seals and whales!. Areas designated for concentrated study inrlude; a! the
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western approaches to the Antarctic Peninsula, Bransfield Strait, and the South
Orkney Islands; b! an area of the East Wind Drift between longitude  O'E. and
longitude 80'E, with special reference to Prydz Bay; and c! an area in the Pacific
sector, about longitude I gj'E,

One of the greatest problems facing the BIOMASS community is that of the
optimum utilization of the data. There are no provisions within the World Data
Center system for numerical handling of large quantities of marine biological data,
and the problems are compounded by the. fact that the questions needing to be
answered require a totally interactive data system relating data on zooplanltton
{kriII!, ftsh, and matnmals to the physicaVchemica! environment.

Of high priority, therefore, is the establishment of a permanent BIOMASS
data center. An "ad hoc" group has been formed to draw up criteria for the data
center and to evaluate various possibilities. Specifications will have to include
means for linking the BIOMASS data center with other eleinents of the world
marine-science data and in formation networks, including any data center estab-
lished under the 1980 Convention for the Conservation of Antarctic Marine Liv-
ing Resources  CCAMLRj. to which I will return in a moment, It is necessary
to keep the BIOMASS and CCAMLR centers separate, because the former will
be concerned with a scientific program while the latter will be concerned primarily
with fishing statistics and management. Of course, there will need to be, and there
is planned to be, extensive interchange between the two.

CorLIenrc&ort Meesm es

At this point I wouLd like to say something about conservation measures. Since
the early days of their existence, SCAR and the consultative governments of the
Antarctic Treaty have been conscious of the fragility of the Antarctic ecosystem
and of the need for protective measures. On recommendations formulated by
SCAR, national governmental represetttatives in 1904 adopted guidelines for the
conservation of Antarctic flora and fauna, and designated a number of Specially
Protected Areas fSPAs!. These measures became effective in 1966, and new SPAs
have been added since. En !972 the governtnents adopted, again on the advice
of SCAR, another cencept � that of Sites of Special Scientific Interest. More recentl-
yy, a summary of these and other measures was produced by the treaty consultative
parties for the guidance of visitors  tourists!, and SCAR prepared the text for a
visitor's introduction to the Antarctic and its environment that has been issued

in three different languages by several national organizations. The existing con-
servation tneasures are reviewed periodically and SCAR is at present urging the
designation of new sites to ensure that representative components of all ecosystems,
as classified by SCAR in l076. are afforded appropriate protective designation.
SCAR is now in the process of compiling an annotated ArIas of Antarct'ic ~
>ecrerj Areas and preparing specific recommendations for the establishment of
new sitca.
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Marine Conservation Conventions

With the specter of the disastrous decline of whales in mind and the
possibilities of commercial fisheries for other species developing, the treaty govern-
rnents have adopted two conventions on living marine resources. The first, the
impetus for which came from SCAR, was the Convention for the Conservation
of Antarctic Seals, adopted in 1972. Under the convention, SCAR is forinally
designated to undertake specific tasks with regard to data assessrncnt and thc
provision of scientific advice. The Scientific Committee for Antarctic Research
periodically compi!es and publishes statistics on seals killed or captured. To date
there has been no development of commercial sealing, but to meet its respon-
sibilities under the convention, SCAR is ready to convene its Group of Specialists
on Seals and take action, at short notice, should the need arise.

Of morc wide-ranging significance is the 1980 CCAMLR about which we will
hear a great deal more tomorrow morning, The Scientific Committee for Antarc-
tic Research has no formal advisory role under this convention, but Article XXIII
of the convention does state that "The Commission and the Scientific Committee

shall seek to develop working relationships, as appropriate, with intergovernmental
and non-governmental organizations which could contribute to their work, in-
cluding SCAR, SCOR, and the International Whaling Commission tIWCji." The
BIOMASS program is at the present time the inain generator of scientific data
which, supplemented by catch statistics from commercial operators, will be of
value to the Commission's Scientific Committee. In September 1983, the Com-
rnission's Scientific Committee agreed to seek advice from appropriate SCAR
groups on the use of birds and seals in monitoring the status of other species in
the ecosystem. The commission undertook to finance the publication of a review
of the Antarctic marine ecosystem that is now being prepared by the Group of
Specialists on Southern Ocean Ecosystems and their Living Resources.

CONSIDERATIONS IN ARCTIC AND ANTARCTIC BEOMEDICAI

RESEARCH

For human biology, field experiments in the Antarctic represent controlled
studies with a selected, transient population, which is almost entirely white, male,
and adult. The types of people who go to the Antarctic and their way of life there
can be compared to astronauts in orbit, Biomedical research on persons in Ant.
arctica can take into consideration such factors as the careful medical selection
and screening of personnel who "winter<ver" in the Antarctic. Comparative studies
of the Arctic and Antarctic can help to differentiate between environmental changes
resulting from "natural" variations  i.e. in the Antarctic! and those that result from
human occupation and the application of technology  i,e, in the Arctic!,

ln the Antarctic, social and psychological data on the dynamics of isolated
small groups continue to bc useful and indicate the need for more sophisticated
studies that include biological factors as well as the traditional psychosocial fac-
tors. Further, in the Antarctic, special ergonomic studies might indicate the ex-
treme limits for human performance under climatic duress. Variations in strength,
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performance time, heat exchange, accuracy of labor, and endurance could be ia.
vestigated in this environment in a way that would not be possible elsewhere.
An interestiag experiment of this type, the international Biomedical Expedition
to the Antarctic gBEA! was completed in 1980-I981, The IBEA's research pro-
gram was multidiscipl inary, w ith projects in physiology, biochemistry,
microbiology, immunology, psychology and behavioral adaptation, sleep, and
epidemiology.

CLIMATIC VMtMBILITY

The Antarctic region constitutes the strongest cooling center of the global
system. As such it plays a critical but as yet poorly understood role in forciag
the circulation of the atmosphere and the ocean and, therefore, in global climatic
variability. Climatic variations in the Antarctic region also have a direct effect
on the environmental feasibility of resoume extraction, both on the continettt arjd
in the surrounding seas, and they play a major role in the global impact of such
anthropogenic factors as carbon dioxide release, Improved understanding of
climatic variability requires study not only of the atmosphere and ocean but also
of ice on land and sea. In addition, the accumulation on Antarctica of snow from
past ages provides a unique and detailed record of past climatic variations and
atmospheric composition.

With the launching of the World Climate Research Program  WCRP! in 1910,
SCAR realised that there was a need to identify what contributions Antarctic
~nce could make to this global program. A SCAR group of specialists was charg-
ed with producing a report on Art tarctt'c Climate Research, which appeared in
November 1983, This report reviews the main areas in which research in the Ant-
arctic could contribute to WCRP, identifscs some deficiencies in data availability
and understanding, assesaes what contributions could be made by ongoing arse
planned activities, and advises on program priorities.

The WCRP itself is e broadly-based international program that includes:

l. The study of specific atmospheric, glaciological, oceanic, and land
surface  including hydrologic! pro~;

2. The developtnent, evaluation, and uae of climate models; and
3. Qimate diagnostics, observational studies, and specification of data

fequ ! remen ts.

The %CRP is focussed primarily on periods ranging from months to decades
The Antarctic regions exert a significant influence on these time scales through
sea ice processes and the formation of Antarctic water masses. In addition, longer-
term climatic trends and processes can be deduced from changes in the ice sheet
topography, from the unique environmental record sealed in the ice, and from
ice sheet model simulations

An Antarctic contribtttion to WCRP should, therefore, include extensive artd
intensive studies of basic physical processes, of the mass balance of the Antarctic
ice sheet and the ice core record of past climatic statism, of sea ice formation and



deray, and of the formation of Antarctic intermediate and bottom-water masses
which influence climate on time scales from decades to centuries, The knowledge
and data gained from such work will have their own intrittsic value, and, when
incorporated in models of the atmosphere and the ocean, will improve their ability
to simulate the globai climate and clitnate variations an time scales ranging from
the seasonal to the interglacial.

Sea Ice

One of the more difficult areas for promoting research needed for studies
of global climate is in the Antarctic pack ice zone. Although much irtformation
oti sea ice variability will be possible from satellite measurements, this technique
will not provide data on the structure and dynamics of the sea ice nor on its in-
teraction with the water and the atmosphere. Also there is a need for biological
data from this zone � the BIOMASS program has recently established a work-
ing group to specify these requirements. Although needed research in physical
and biological sciences is being identified, the difficulties in mounting observa-
tional programs remain immense because of the logistic problems of working in
this area, especially in winter. The Scientific Committee for Antarctic Research
has therefore established, with the collaboration of SCOR, a new Group of
Specialists on Antarctic Sea Ice to look into the practicalities of initiating the re-
quired studies. In the longer-term this inay well require an imaginative approach
to the development of new observational techniques.

The Ice Sheet

As for the main continental ice sheet, research over the past three decades
has shown that it constitutes around 70 percent of the fresh water resources of
the earth. If it all melted, sea level would rise by some 60m; a rise of only 6m
of sea level due to disappearance of 10 percent of the Antarctic ice, for example
all the ice above sea level in West Antarctica, would have drastic consequences
for most of the inhabited coastal areas of the world.

Because of its size, the ice sheet is of importance to any studies of the global
hydrologic cycle and to changes of world climate. The relatively slow turnover
of ice  the annual snowfall is less than one part in ten thousand of the total volume
of ice! suggests that the ice sheet may exert a stabilizing influence oa climate.
However, the stability of the ice sheet itself is not well understood. To forecast
the effect of any global warming of climate on the Antarctic ice sheet requires
improved knowledge of factors controlling the flow and melting of the ice sheet,
Such studies are made by advanced techniques of radar sounding, satellite remote
sensing, and drilling to obtain ice cores that record atmospheric conditions over
the past 250,000 years.
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UppKR ATMOSPHERE AND NEAR-EARTH SPACE

The upper atmosphere at high latitudes has rightly been called "earth's win-
dow to outer ~" Many geophysical effects displayed there are direct rnanifesta-
tions of phenomena occurring in deep space that thus become available to "remote
sensing" through this window in the polar regions. Even the deep-space medium
itself � solar-wind plasma � enters in the form of a narrow beam through this
window to interact with the upper atmosphere at high latitude in the so+alled
"cusp" regions. The polar regions of the earth are thus important areas for the
study of space and its effects on our environment.

The reason for this circumstance is that a vast portion of the earth's magnetic-
field envelop, or magnetosphere, is electrically connected to the polar regions.
proc'~ occurring in the outer reaches of the magnetosphere often map bacE
to the earth along magnetic field lines, which converge as they approach the earth
at high latitudes, This geometry results in a spatial focusing action of
rnagnetospheric disturbance, with the consequence that effects associated with
extended regions of the magnetosphere can, in many cases, be sampled in nar-
row latitudinal intervals at low altitudes, These effects can be readily observed
in terms of motions of atmospheric ions, electrons, and neutral gas, selective op-
tical and x-ray emissions, magnetic perturbations, temperature changes, variations
in the spatial distributions of plasma. radio emissions, and the onset of plasma
turbulence. The aurora is the most conspicuous land magnificent! high latitude
manifestation of magnetospheric activity, Caused by optical ernissions from atoms
excited by energetic electrons and ions precipitating from the magnetosphere,
the aurora is a "live TV show" of energywonversion processes occurring far out
in space.

Far from being a passive energy absorber, however, the high-latitude
ionosphere exerts an important feedback action on the magnetospheric and at-
mospheric regions to which it is linked, acting as an energy and momentum
modulator, as a source of particles, and as a source of important perturbations
to the underlying neutral atmosphere. There are many features of mid-latitude
upper-atmosphere behavior whose origin can be traced to high-latitude processes-

The long-term practical goals of high-latitude studies are first to understand
how matter and energy from the sun enter the terrestrial outer environment and
are deposited in the atmosphere, and then to learn how the associated perturba-
tions propagate to and affect lower latitudes and the planetary surface, This
understanding, in turn, can be expected to lead to more reliable prediction and
possible alleviation of the effects of space disturbances on some human
technologies, such as communications systems and power transmission, and,
perhaps, prediction of certain variations in climate

Many of' the effects associated with disturbances in space can be studied in
either or both of the two polar regions. Most of these studies can be conducted
ttiore costwffectively in the northern polar regions, but some require simultaneous
rneasurcrnents in the south. In addition, Antarctica offers unique observational
opportunities, some related to the geographic asymmetry of the internal magnetic
field of the earth and some to local conditions, such as the low electromagnetic



noise background, the generally good atmospheric viewing conditions, the exten-
sive, thirk ice sheet of nearly uniform dielectric properties, and the absence of
national boundaries,

Antarctic studies have for many years contributed to the global programs of
the Scientific Committee on Solar Terrestrial Physics  SCOSTEP! and have been
closely linked with the International Association of Geomagnetism and Aeronomy
gAGA! Interdivisional Corntnission on Antarctic Research. Also, partly because
of the inadequacy of satell ite coverage for Antarctic ionospheric and
magnetospheric studies and partly because of the value of remote sensing in studies
of the atmosphere, ice sheets, sea ice and some aspects of marine biology, SCAR
has sought a closer liaison with the Committee on Space Research  COSPAR!.
Other aspects of international collaboration and joint activities are being pursued
by the SCAR Working Group on Upper Atmosphere Physics.

GEODYNAMIC, STRATIGRAPHIC, AND GLACIAL HISTORY
OF ANTARCTlCA

The Antarctic continent is unique in its relationship to the geographic and
geomagnetic poles and in its ice cover. Whereas the Arctic is an ocean largely
covered by ice and surrounded by land, the south polar regions consist of an
isolated continent surrounded by ocean; the evolution of the Southern Hemisphere,
leading to the present physical isolation of Antarctica, relates directly to the
development of the present oceanographic circulation and marked climatic con-
trasts of the earth. Furthermore, the Antarctic continent and surrounding ocean
basin, which together constitute the Aritarctic plate, are an integral part of the
geodynamic setting of the earth and contain information essential and possibly
even key to understanding its evolution.

The principal objectives of geological and solid-earth-geophysical research
in Antarctica are to determine the role of the south polar regions in global
geodynamics, to understand the evolutionary history of the endemic biota of the
continent and surrounding seas, to understand the role of the continent and its
ice cover in the inception of the present ice age and its fluctuations, and to under-
stand the role of Antarctica in the evolution of the present ocean circulation.

Recently, there has been increasing activity in marine geology and geophysics
in the southern ocean, and it has become apparent that there is a need for a SCAR
mechanism to coordinate and stimulate plans to these fields. The two earth science
working groups of SCAR  Geology and Solid Earth Geophysics! are jointly for-
mulating a proposal to SCAR for the establishment of a SCAR group of specialists,
which will probably propose initial concentration on continental margin studies.
The results of this activity are likely to bc of value not only in contributing to
the solution of interesting scientific problems of the history of the Antarctic plate,
but also in relation to future assessment of the mineral potential of the region,
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~~ISLE ENV1RONMKNTAL EFFECTS OF MINERAL
g!Q'LORAT10N AND EXPLOITATION iN ANTARCTICA

As pointed out by this snorning's speakers, the framers of the Antarctic Treaty
were mute on the question of potential mineral resources in Antarctica. It was
only a decade-and-a-hdf later that the Antarctic treaty nations began to face serious.
ly the possibility of exploration for, and eventual exploitation of, Antarctic mineral
resoll fces-

Then the 12 original signatories of the Antarctic Treaty decided at their Eighth
Consultative Meeting in Oslo in l975 to ask SCAR to assess the possible impact
of exploration and exploitation on the Antarctic environment, if it were to occur
there. In response, the SCAR Secretariat prepared a short paper entitled "Ant-
arctic Resources � Effects of Mineral Exploration" ta which was appended a
statement by the SCAR Working Group an Geology entitled "Mineral Occurrences
and Mineral Exploration in the Antarctic" Both were submitted to the special
preparatory meeting for the Ninth Antarctic Treaty Consultative Meeting, held
in Paris during the summer of 1976. That meeting requested SCAR to undertake
a more detailed assessment of the environmental impact of possible mineral ex-
ploration and exploitatiors in Antarctica. Consequently, SCAR, in 1976, author-
ized the establishment of a group of' specialists for that purpose.

Their report, entitled PossibJe Environmental Effects of Mineraj Explora-
tion and SxpIoitation in Antarctica, was produced in 1977 and published by SCAR
in 1979. Following this, the consultative parties again sought advice from SCAR
on the possibilities for retrieving and analyzing relevant information from past
and ongoing research, ideatifying new programs that would be required for fur-
thering the assessment of possible environmenta1 consequences, and on bow to
assess baseline levels af hydrocarbons in the Antarctic marine environment. The
Scientific Committee for Antarctic Research's response to this was carefully corn-
piled by a specialist group working over a period of two years and was subrnit-
ted, through national cornminees, to a special meeting of government represen-
tatives last Ju!y �983!. Nore on all that tomorrow.

That cotnpletes my presentation � hardly comprehensive, but I hope inc!usive
enough to give you tbe feeling of the broad scope, and wide importance to the
populated world, of the international science programs in Antarctica.
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It is with some reservations that I agreed to make this presentation, While
my ~iation with the U.S, program covers some 25-year period, it has been
seven years since I was intimately involved with the inner workings of the United
States Antarctic Program  USAP!, and my present role is that of an observer sup-
porter and sometimes critic of the USAF. lVly invo!vement as a member of the
Polar Research Board and as a participant in the Treaty Consultative and Special
Consultative meetings plus my return to Antarctica as a member of a geological
field party in !979-!980 have allowed me to stay somewhat current on the state
of affairs as they relate to the trials and tribulations, successes and fai!ures, and
history of the USAF.

As I began to think about what I might say to you today, it became clear to
me that it would be impossible, probably unne~ary, and certain!y presumptuous
for me to te	 you about the current science programs funded by the National
Science Foundation  NSF!. As you are a~are there are published summaries of
current research avai!able in a variety of forms. The Antarctic Journal of the United
States, reports to the Scientific Committee on Antarctic Research  SCAR! and
to the treaty, press releases, and articles published in scientific and popular jour-
nals and magazines, all provide the details of the individual research activities
funded by NSF, As I contemp!ated what I might say that would be most useful,
I catne to the conclusion that my contribution might focus on the history of the
USAP. the interna! and externa! policies and forces at work that have helped
rno!d the program, and the changes that have !ed to the present profile. I wil!
at tempt to be objective, and, when I lapse into subjections or editorial comtnent,
I wil! try to remember to indicate that I have done so.

HISTORY OF THE UNITED STATES ANTARCTIC PROGRAM

With that as background, let me read to you from the White House Memoran-
dutn of February 5, 1982, signed by President Reagan, with regard to USAF and
the United States Antarctic policy.
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I have reviewed the Antarctic Policy group study of the United
Sta'tes Interests in Antarctica and related policy and program con-
siderations as forwarded by the Department of State on November
13, 1981, and have decided that the United States Antarctic Program
shall be maintained at a level providing an active and influential
presence in Antarctica designed to support the range of U.S, Antarc-
tic interests. This presence shall include the conduct of scientific ac-
tivities and major discip/ines, year-round occupation of the South Pole
and two coastal stations, and availability of related, necessary logistic
support. Every effort shall be made to manage the program in a man-
ner that maxirnises cost effectiveness and the return on investment.

That is the United States Antarctic Policy as it exists today.

The Beyinra&gs of U.S. lrtterest

First, let us look at ancient history. Official U,S. Government involvement
iti Antarctic research apparently began with the Wilkes voyage in 1838-1842. The
events that surrounded that cruise are reported elsewhere. It was almost 90 years
later that the first Byrd expedition took place in 1928 to 1930. In the thirties. the
second Byrd expedition �933 1935! and the Lincoln Ellsworth Expedition toot
place. In 1939-1941 the U.S. Antarctic Service Expedition, led by Admiral Byrd,
was conducted. It was during this period, 1928-1941, that airplanes, radios  with
communication back to the, United States!, snowmobiles, and aerial photography,
were introduced into the Antarctic.

fneremsed Trtteresi Fotfomirtg WorM War 8

Following WorM War II, Operation Highjump, the single largest expedition
to Antarctica, took place in 1946-1947, followed by Operation Windmill in 1947-1948.
At the same time, Finne Ronne led the Ronne Antarctic Research Expedition
�947-1948! and the first woman wintered over in Antarctica.

THE TNTERNATEONAL GEOPHYSICAL YEAR

These operations were followed by a period of quiet on the part of the U.S
and it was not until the discussions began about a Third Polar Year, what w' e
know as the International Geophysical Year  IGY!, that official U.S. government
involvement in Antarctic affairs resurfaced. In 1953, the National Science Board
endorsed the concept of a third ICY and the National Research Council recom-
mended that NSF administer the program. Congress appropriated funda ancf
s~ified that NSF was to bc the focal point for coordination of all governrneut
agencies involved in IGY activities.

The entry of the USSR into IGY appears to have caught the attention of both
Congress and the Department of the Defense DOD!, and it may well be that the



increase in the size of the U,S. IGY program was a result of that Soviet influence.
At any rate, the three planned U.S. stations fLittle America, Byrd, and South Pole!
suddenly grew to six with the addition of stations at Cape Adare  Rallett Sta-
tion!, on the Weddell Sea  Ellsworth Station!, and on the Knox coast  Wilkes
Station!.

The National Science Foundation was to administer the science, the Depart-
ment of the Navy was to provide the logistics support and run the operation. The
agreement between Larry Gound and Admiral Dufek to "stay out of each others
hair" set the stage for the next lifteen years of the USAP, In 1955 the Navy, under
the flag of Deep Freeze I, set out to begin building the stations. The details of
the IGY operation in Antarctica are reported in detail elsewhere. Let me simply
say that the IGY was the starting point for many of the people whose names are
associated with Antarctic science today.

INTEREST IN ANTARCTICA FOLLGWING THE IGY

The first indication of a continued U.S program following the IGY surfaced
in january, l958, and in !959 the decision was made and supported by the Can-
@ress that NSF should "bear full responsibility for the formulation and coordina-
tion of the total U.S. Antarctic Program with the DOD supplying logistics and
having primary responsibility for carrying out the Antarctic operation as planned."

During the period from 19S3-l958, the U.S. National Commit tee for the ICY,
a National Academy of Science committee, had outlined research programs and
selected scientists who were funded by NSF. There was no Antarctic staff at NSF
during this period. In 1958 when the decision was made to continue operation
in the Antarctic, Dr. T, O. Jones was appointed Antarctic Program Director under
the Office of Special international programs in NSF. By 1960 the staff had grown
to seven professionals, including George Tony, Mort Turner, Phil Smith, Ken
Moulton, and Henry Francis. The chief Scientist was Bert Crary,

SCIENTIFIC COMMUNITY ACTIVITIES

Within the scientific community, parallel actions were taking place. Jn l958
the National Academy of Sciences established the Committee on Polar R~h,
headed by Dr, Larry Gould, as a follow on to the IGY committee. At about this
same time, SCAR was established and became a member of the International Coun-
cLI of Scientific Unions gCSU! and the Committee on Polar Research  CPR! became
the U.S. National Cornrnittee for SCAR

ln December, ]958, a conference was held at Dartmouth College to consider
"the organization of polar research in the United States." The Committee on Polar
Research met at Dartmouth at the same time and apparently participated in the
discussions. Out of those meetings came two possible models. One was the con-
cept of a polar institute, possibly along the lines of tbe Arctic and Antarctic
Research Institute of the USSR in Leningrad, The second, proposed by CPR, was
a model similar to what we know' as the Uni versity Corporation for Atmospheric
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Research  UCAR!, and its operating unit, the National Center for Atmospheric
Research  NCAR!. The first model was government operated, the second was
university operated.

In 1959 a committee entitled the University Committee on Polar Research
was appointed by CPR to further consider the organization of U.S polar researclt,
The cotnmittee report, published in 1961, spoke to manpower and funding needs,
the need for reliable logistics, but recotnmendcd "that no single or monolithic
center or institute be established by either the Federal Government or by a group
of academic institutions." The recommendation was also made that NSF fund
Arctic research as part of the regular disciplinary funding and not as a special
activity similar to Antarctic science funding. Finally, it was recommended that
an Association of Universities for Polar Research be estabhshed as an advisory
gf oup.

That report certainly has had a continuing impact on the management of polar
science and the relationships between NSF and the academic community. The
U.S. does not have a single focused government operated polar research institute
but rather funds research through universities or other agencies of the government.

THE EVOLUTION OF USAF

Thc NSF established the Office of Antarctic Programs in 1961. In l963 it
became part of the International Activities Division, and in 1965 it joined the newly
formed Division ol Environmental Sciences.

During most of the 1960s the USAP operated under a document known as
A-Sl, A Budget Bureau document that provided for a complex management struc-
ture. The science plans were set and funded by NSF, but the Navy ran the ope.ra-
tion in Antarctica. An admiral headed the operation, and there were detachments
located in Washington, D,C�Quonset Point, R,I�Norfolk, VA., and Mayport,
Florida, as well as in Christchurch, and in Antarctica, Station support and all opera-
tions were Navy matters The bases of the USAF leaders who had to negotiate
for science support from the Navy almost on a daily basis. As I look back on those
years. ! am amazed that so much was accomplished under such a difficult
managerial model.

During most of the 1960s the ski equipped LC-130 aircraft was introduced
into the Antarctic logistic operation, tubrine powered helicopters were used to
support togographic and geologic field parties, air photos were taken by the
thousands, new mountains were discovered almost daily, reasonably accurate rnapa
began to appear, and a planning process began. It was also during thts period
that the first scientist was killed while engaged in field work in Antarctica.

Before returning to the discussion of the relationship between the various
agencies within the U.S, government, let me remind you of the action on the irt-
ternational scene, You are aware that the IGY was conducted during the depth
of the "cold war" between the U.S. and the USSR. Despite this, it was during
the late 1950s that the Antarctic Treaty was negotiated. Signed in 1959 and entered
into force in 1960, the treaty brought the 12 original signators together in a uniqtze
relationship that continues today.



U.S. policy and objectives in Antarctica were the subject of executive branch
review as early as 1948 following Operations High Jump and Windmill, Further
reviews were conducted in 1954, 1957, !958, and 1960, most certainly as a part
of the consideration first of participation in IGY and then as part of the negotia-
tion, signing, and ratification of the Antarctic Treaty,

In the Congress similar discussions were taking place. References during the
1950s and early l960s indicate Congressional discussions and actions relating to
funding of the IGY, creation of the Antarctic Survey Medal, and finally ratifica-
tion of the Antarctic Treaty. In 1960 and 1961 there was consideration o  bills
proposing DOD as the executive agency responsible for supervising Antarctic Af-
fairs. I believe it was as a part of these discussions that the proposal was tnade
to create a Richard E, Byrd Antarctic Commission, an agency that would have
conducted the U.S. program in Antarctica.

In 1960 executive branch review estab! ished the NSF/DOD management rela-
tionship that prevailed until the early l970s; NSF was funded for science, DOD
for logistics. An annual planning cycle was initiated and projections to a longer
term became part of this cycle.

In 1965 the Antarctic Policy Group  APG! was established. About the same
time the impact on the Planning Programming Budgetary System  PPBS! led to
the first five-year plan that was approved in 1966 by the APG.

In the late 3960s the DOD involvement in funding the logistic support came
under scrutiny in Congress. If my memory serves me correctly the so~lied
Mansfield amendment to an appropriations bill required the DOD to get out of
all but the defense business. As a result, the logistic support for USAP once again
came under review,

In 1970 OMB Circular A51-Revised appeared, another Executive Branch
review took place, and National Security Decision Memorandum 71  NSDM 7]!
appeared. What A51-Revised said was that NSF was to be the lead agency in Ant-
arctica and that it would fund the U.S. program. The DOD was to provide the
necessary logistics support "on a mutually acceptable reimbursement or non-
reirnbursement basis." The Department of Transportation  DO+ was to fund
icebreakers through fiscal 72 and then reach an agreement with NSF on reim-
bursement. The Department of State  DOS! was responsible for foreign policy
and legal issues. The APG was to be chaired by DOS and the named members
were NSF and DOD plus other agencies who may be invited to participate on
an ad hoc basis."

The Department of Defense presented NSF with the first of many lists of
activities that were to be transferred to NSF for funding. The NSF in turn began
the process of reducing the size of the DOD detachments. The Admiral was re-
placed by a Captain, the number of detachtnents was reduced, all Navy support
activities were headquartered in California, and the funding of all this became
a problem at NSF, Negotiation of a "Memorandum of Agreement" between NSF
and DOD began, but it was years before this document was finally signed.

ln the scientific community, the CPR published a volume in 1970 entitled
Polar Research. This was an attempt to summarize the state of knowledge of both
Antarctic and Arctic science and to suggest areas where additional r~h would
be most valuable.
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In the summer of 1971 Joc Fletcher became the Head of the Office of Polar
Programs. The impending budget crisis led him to ask the Committee on Polar
Research to review thc scientific objectives of the Antarctic Research Program
and to make recommendations concerning how to maintain a viable program in
the face of the budget crisis. Thc result was a letter report from CPR that made
some rather dramatic recommendations. Among these were that the research vessel
Eltanln be tied up for several years. A ten-ycar program was laid out with input
from the various disciplinary panels of CPR that existed at that time. These panel
reports built on the work done for the Polar Research volume and led to a series
of small reports that proposed research activities for the 1973-1983 period.

The Office of Polar Programs and DOD continued their budgeting battle with
OMB in the middle. A transfer of funding responsibility continued, and military
people were assigned to Polar Programs to assist with coordination between NSF
and DOD. In 1973 funds were sought by NSF to procure three LC-130s and at
the same time DOT sought funds for two new icebreakers. Thc National Science
Foundation did not provide active support to the DOT's request for funding of
the icebreakcrs. That decision haunts us today as the icebreakers were designed
and built with little or no input from the scientific community who would later
use them as research platforms.

More and more activities were being undertaken; Palmer Station was built
and the research vessel Hese was put into operation. A new South Pole Station
was established, Byrd Station was closed, and Siple Station became a major logistic
effort.

In 1975 another budget crunch hit NSF, largely duc to the inability of NSF
and DOD to agree on who would pay for what. The Department of Defense took
about $3 million out of their budget, NSF did not include in in their, and OMB
left it out of both budgets.

The result was another Executive Branch review, another NSDM, NSDM
318, and a greatly increased NSF budget including funding for the new LC-130s.
By this time Eltanin was being operated by the Argentine Navy with support
from NSF, the Dry Valley Drilling Project  DVDP! was underway, and the Ross
Ice Shelf Project gGSP! was getting started.

The policy statement issued contained within NSDM 318 made it clear to
all that funding was NSF's responsibility, that the program was to be managed
as a single package, that civilian contractors should be used where cost effective,
and that DOD and DOT were to maintain the capability to support the U,S,
program.

Of considerable importance to the program was the line that said funds made
available to NSF for Antarctics were not to be utilized for other purposes, It fur-
ther acknowledged that these assignments went well beyond the normal NSF
role in other areas. This policy directive clearly placed the burden on NSF, a
burden they really did not want to accept, Nevertheless, NSF was and is the single
agency responsible for funding and managing the entire U.S. program.

Meanwhile other actions were taking place. In late 1969 in a letter to NSF
the then Vice President of the United States designated NSF as the lead agency
for the International Decade of Ocean Exploration /DOE!. The letter also called
upon NSF to take the lead in the expansion of Arctic research, This led to a name



U.S. Antarctic Program 61

to the Office of Polar Programs, for the first time an Arctic line item ap-
the ~SF budget  remember back to the recommendations in 1961 from

CpPR Committee!, the Interagency Arctic Research Coordination Commit-
tee was formed with NSF in the chair, and the question of using Antarctic logistic
support for Arctic operations became an issue.

Let us now look at another series of events. In early 1970 the planning for
~ Antarctic leg of the Glomar ChalIertder cruises began, and in 1973 the first
holes for scientific information were drilled in the Ross Sea The presence of
hydrocarbons in one of the holes led to some fairly wild speculations and in 197I
a m�ch quoted but poorly supported, stateinent was made in the press that west
A�t~tica had an estimated petroleum reserve of IS billion barrels of oil and
over 100 trillion cubic feet of gas. This statement was inade in the midst of the
first U S, gasoline shortage and was given wide coverage by the press. Unfor-
tunately, these figures continue to be quoted despite the attempts by all to cite
inore i ecent.

A SWITCH TO RESOURCE ISSUES AND COOPERATIVE WORK

In the Antarctic Treaty venue things were heating up also. The treaty is silent
on resource issues, and during the first decade of the treaty these issues were
Qt discussed, The treaty meetings dealt w ith other issues, and during this period

the Agreed Measures for the Conservation of Antarctic Fauna and Flora and the
Convention for the Conservation of Antarctic Seals were the major items that
resulted from treaty tneetings.

In the early 1970s the resources issue came to the fore and delegates began
to talk openly about these issues. By the mid-1970s the resources issue led to the
Special Consultative Meeting in Paris, and a call to SCAR to look ar mineral
resource issues. At the Paris meeting the U,S. offered to host a meeting on living
resources, later held at Woods Hole Ocimnographic Institute. From the meeting
came the Biological Investigations of Marine Antarctic Systeins and Stocks
 BIOMASS! on the science side, and increased pressure on the treaty side to find
some resolution for the marine living resources issue. The 9th Consultative Meeting
in London was marked by a major discussion of the minerals issue  the Holdgate
Rcport!, but the marine living resource issue was selected as the resource issue
to be resolved first.

These events had an influence on the state of affairs in the U.S. The APG,
through its operating arm known as the Interagency Antarctic Group suddenly
flourished. Where previously other agencies had stayed away from meetings, sud-
denly they had a reason to attend The resource issues brought Commerce, In-
terior, CEO, EPA, Energy, to the table, and suddenly the quiet of the APG was
broken by advocates from both sides of these issues, Personnel changes at both
NSF and the State led to a somewhat different relationship between those agen-
cies within in the APG, and the diminished role of DOD became quite apparent.

On the science side other things were happening. Whereas during the sixties
+e single largest projects had been the Elfanin cruises, first as joint geology-
biology-oceanography cruises and then as separate discipline cruises, the on-land,
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science had largely been single project oriented. Large complex research projects
began to be proposed and funded. In the Arctic the Tundra Biorne, Man in the
Arctic, Arctic Ice Dynamic Joint Experiment  AIDJEX! and the Greenland Ice
Sheet Project  GISP! appeared, About this time the Outer Continental Shelf  OCS!
activity began under NOAA's Environmental Research Laboratory.

In the Antarctic, the Dry Valley Drilling Project  DVDP!, the International
Southern Ocean Survey  ISOS!, the Ross Ice Shelf Project  RISP!, the need to
build a new Siple Station, and the desire to complete the circumpolar survey by
Eltenirr,  now ISLAS ORCADOS! caused some serious rethinking within
NSF/DPP. Of particular concern was the long standing policy of equally funding
for the various disciplines. Second was the question of how to deal with projects
that involved several disciplines and, therefore, several program managers and
slices of the DPP budget. Funding of RISP involving several disciplines snd coun.
tries was no easy task.

The matter of Environmental Impact Statements  EIS! for the large projects
emerged, The first EISs were done for DVDP and RISP. Work began on the EIS
for the entire U.S. program.

All of these issues were ultimately resolved and "Big Science," often involving
international components, was underway. Large field party earth-science programs
began to appear in the alternate or every third year and this became the modus
operandi.  For example, the large camp in the Ellsworth Mountains, the large
camps on the Marie Byrd Land Coast, and more recently the large camp in North
Victoria Land.!

In the Antarctic Peninsula area, the logistics effort shifted to a cooperative
effort with the U.K., Chile, and Argentina to effect the annual resupply of Palmer
Station and to aid in the removal of salvage material. South Pole and Siple Sta-
tion became civilianized, contractor responsibilities increased, and a long-range
planning effort for McMurdo Station, William Field, etc., was completed.

As the DPP budget continued to grow, NSF and the National Science Board
became nervous about the size of the budget, Congress and OMB began to ask
pressing questions about USAP. A high rate of inflation coupled with sky-rocketing
fuel costs made the logistics side of the budget grow at an ever-increasing rate.
Resource issues led other federal agencies to increase pressure on NSF to carry
out resource assessment programs. The budget pressures on all agencies in the
federal government led DOT  Coast Guard! to suggest that NSF assume the fun-
ding for all costs of the icebreakers while they were a deployment to an Antarctic
project.

In the early 1980s another Executive Branch review, encouraged by OMB
and the Office of the Science Advisor to the President was undertaken, This review,
carried out under the APG, involved much greater involvement of other federal
agencies  i.e., DOI, Marine Mammal Commission, Commerce, Treasury, etc.!. And
in 1982 another "Presidential Decision" was handed down. This was not in the
form of a NSDM but rather was a White House Memorandum � the document
quoted earlier in this chapter.

During the APG review process, NSF asked the Polar Research Board  PRB!
to review the conduct of Antarctic Science. The PRB responded with a document
entitled "Research Emphasis for the U.S. Antarctic Program," a statement of
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rio fitized research projects recommended for funding by NSF to maximize the
impact of Antarctic science.

The Treaty Nations completed negotiations on living marin i h
the signing and entering into force of the Convention for the G nse
arctic Marine Li ing Resources  CCAMRL! The de;;
the ni' era s question from the agenda of regular Treaty Consultati e M t
and to consider this issue in a series of Special Consultative Me ti, th
recent held in Tokyo in late May, 1084, I would note that the d � I
U.S positions for treaty meetings now includes much greater involv m t of ll
federal agencies than in the early years.

During the past year there has been an initiative in the U.N. to co id " h
que tion of Antarctica," and governments and other agencies around the w ld
have been asked to provide input and comment on the Antarctic Treaty System.

U.S, ANTARCTIC PROGRAM TODAY

Today, the National Science Foundation is budgeted for and manages the
entire United States national program as a single package. It funds university
research and federal agency programs related to Antarctica, draws upon logistic
support capabilities of government agencies on a cost reimbursible basis, and uses
commercial support management where possible. Other agencies may, however,
fund and undertake directed short-term programs of scientific activity related to
Antarctica upon the recommendation of the Antarctic Policy Group and subject
to a budgetary review process. Such activities must be coordinated within the
framework of the NSF logistics support.

The U.S.G.S. recently carried out a geophysical cruise in the area south of
Australia and in the Ross Sea, and was the first agency to exercise the option
stated in President Reagan's White House memorandum To ensure that the United
States has the necessary flexibility DOD or DOT are tasked to maintain the
capability to support the program.

THE DEVELOPMENT OF U.S. ANTARCTIC SCIENCE POLICY

How does Antarctic science policy develop within the United States? It seems
to rne that it develops every time there is a budget crisis. The result has been
that from an office in NSF that originally handled pass-through money to grantees
selected by another group, the DPP has evolved into the manager of a program
with an FY '85 budget of $l l5 million. Of that amount, $l l million is for direct
science support and the remainder is for logistics.

THE EFFECTIVENESS OF U.S. PROGRAMS AND POLICY

What about the effectiveness of the USARP and the effectiveness of the policy?
I sincerely believe that the scientific accomplishments have justified both their
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existence and expense.d nse. The overall science and sc~ent~sts are probably no b
or no worse t than those funded by other offices within NSF or those fund
other federal agencies.h fed al agencies. Science has been carried out under the most di f ficult co
ditions without the dollars available to buy success that has been characte,- t,.
of some projects funded by other agencies in other areas. I believe that time will
Judge science resu' dK< UR science results to the best done in Antarctica and the equal of the sci~
accomplished by aon-polar scientists anywhere else in the world.

Now let me ask the question another way, and that is: Has the program met
the objectives of U.S. interests in the Antarctica I believe that the answer is y~
Let me aslr. a third question: Could we have done better? Yes, I believe we could
have, but all can be proud of what has been accomplished.

LOOKING TOWARD THE FUTURE

What the future holds for Antarctic Sscience Policy as for the USAP, I can.
not say. Policy issues w ill continue to be debated with the APG. There will con-
tinue to be budget pressures. The advocates of more directed or applied research
as opposed to the more basic research funded by NSF will continue to seek policy
changes, Those who question the appropriateness of having NSF as the respon-
Iible agency for the entire U.S. program undoubtedly will argue the case for a
different management and funding scheme. The international scene, debates about
mineral resources and chanyui in technology will all influence future policy
decisions.

I am convinced, however, that history will show that NSF has carried out
the policy directiveness to the best of its ability. Whether the policy itself has
been the best possible is another question. My closing admonition to the NSF
Is to take a stronger leadership role in the development of the policy they are
directed to carry out. Without such active involvement, I fear the policies will
be unduly influenced by the marginal players in the policy game in Washington,
D.C.
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RESOURCE MANAGEMENT-RELATED RKSEARCH

The National Oceanic and Atmospheric Administration has conducted living
resource research in cooperation with the internationally-funded Biological In.
vestigations of the Marine Antarctic Systems and Stocks  BIOMASS! program
set up under the auspices of the Scientific Committee for Antarctic Research
 SCAR! and Scientific Committee for Oceanic Research  SCOR!.

During the First International BIOMASS Experiment  FIBEX! in 1980-1981,
NOAA funded and participated in a research project using acoustic techniques
to survey krill populations. This work was supplemented by the participation of
National Marine Fisheries Service scientists in the Second International BIOMASS
Experiment  SIBEX!-Phase I during the recently coinpleted austral suminer. Na-
tional Oceanic and Atmospheric Adininistration scientists aboard the RIV Heivdje
and a Coast Guard ice breaker studied krill abundance and ocean circulation
features in the iinmediate vicinity of the ice front, and identified schools of off-
shore krilL

The National Oceanic and Atmospheric Administration is currently planning
to participate in SIBEX-Phase II as well as for a longer. term program, Should
legislation implementing the Convention on the Conservation of Marine Living
Resources  CCAMLR! be enacted in its present form, NOAA will be required by
law  as primary U.S. government agency for implementation of CCAMLR! to
design and conduct a three-year research prograin in support of the purposes of
this convention.

Living resource research being conducted under the BIOMASS program is
also likely to be of considerable value later in assessing the potential environmental
impacts of Antarctic mineral activities. The National Oceanic and Atmospheric
Administration has begun supplementing its BIOMASS work by participating
in the recent geophysical surveys, conducted by the U.S. Geological Survey, de-
signed to better understand the continental margin off Antarctica. These
cooperative ventures in Antarctic waters are expected to increase.

Because so little is known about the Antarctic environment and the en-
vironmental impacts of mineral development, the first task of a mineral resource
management system will be to develop a program of environmental assessinent.
The purpose of such a program should be to establish information needed for
prediction, assessment, and management of the impacts of mineral activities on
the marine, coastal, and onshore environments. The National Oceanic and At-
mospheric Administration has designed and conducted such a multi-year program
of environmental assessment at the opposite end of the planet which gives it a
substantial body of expertise and experience in high latitude studies of considerable
value to implementation of a regime to govern mineral resource activities, Since
1974, NOAA has participated in the design and conduct of the Alaska OCS
Environinental Assessment Program. The early work of this program was criti-
cized for lacking sufficient focus, However, over the years, the program has evolved
such that it now establishes research priorities in the context of a long-range con-
ceptual frainework. This is the type of framework which will be needed prior
to making mineral resource management decisions in Antarctica.
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SCIENTIFIC RESEARCH NOT DIRECTLY RELATED To
RESOURCE DEVELOPMENT

The National Oceanic and Atmospheric Administration maintains a station
at the South pole, one of four baseline observation stations located in various
parts p f the globe w hie h measure atmospheric trace elements be 1 ieved to have
a potential impact on climate.  The others are at: Barrow, Alaska; Mauna Loa,
Hawaii; and in Samoa.! These stations are a part of the global monitoring net-
work of the World Meteorological Organization.

The South Pole station measures CO~, ozone, chlorofluorocarbons, NO�
several components of solar radiation, various physical properties of atmospheric
aerosols and standard meteorological parameters. Measurements since 1974 have
shown gradual long-term increases of CO�NO�and other climatologically-active
gases.

Working with Australian glaciologists, NOAA is updating and refining the
existing description of the Antarctic ice sheet, The dynamic state of major Ant-
arctic ice streams is also being investigated. This worir. is important for
paleoclirnatic reconstruction as well as study of a CO,-induced warming trend.

SERVICES

The Navy/ÃOAA joint Ice Center OIC! provides:

� Weekly ice analysis charts covering alI of Antarctica on a scale of
1:16 million;

� Thirty-day ice concentration outlooks for the western Ross Sea
 ice concentration in tenths; open water and ice free!; and

� Seasonal forecasts for ice recession patterns and fact ice recession
in the Ross Sea,

In addition, the JIC has been providing direct ship-support for a number of vessels
operating in Antarctica.

NOAA's National Environmental Satellite Data and Information Service
 NESDIS! collects and maintains a variety of Antarctic environmental data sets.
For example, NESDIS prepares monthly sea surface temperature charts for
various parts of the Southern Ocean,

Also, NOAA's World Data Center-A for Glaciology  Snow and Ice! manages
and distributes Antarctic data sets, including.

� Antarctic Ice Concentrations �972-1980!;
� Southern Hemisphere Ice Limits, �973-19SO!; and
� Antarctic Microwave Sea Ice Data �973-1976! anti �979-1980!.

Last year the World Data Center WDC-A, in response to the needs of the World
Climate Research Program, organized a SCAR-sponsored workshop in Hamburg
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to address the need to "construct a single detailed inter-disciplinary set of all the
data needed for Antarctic climate research,"

Finally, NOAA/NESDIS has just updated its 1978 publication entitled: En-
vironmental Data Inventory for t' he Antarctic Area. This document shows the
amounts and distribution of data available from NOAA by data type, including
geophysical, meteorological, oceanographic, and glaciological data. This document
is available from NESDIS.

An Antarctic Marine-Geology Program:
Possibilities

TERRY W. OFFIELD
Chief
Office of Energy and llfarine Geology
U.S. Geo/ogical Survey Rational Center
Reston, Virginia

A NEED FOR A BROAD ANTARCTIC PROGRAM

I would like to talk today frotn a United States Geological Survey  USGS!
point of view but also to address a personal view of what I believe is the broader
need for a different Antarctic program.

The USGS is a scientific research organization doing both basic and applied
research � especially research dedicated to national concerns and needs. There
are national needs tied up with Antarctica and its issues-they can be expressed
in various ways, but one obvious need now is that the United States have an in-
formed position in negotiating a minerals regime, That requires information. Such
fact finding has been the 105-year labor of the USGS. We do not serve as advocates,
except perhaps to advocate the development of a base of facts and geologic
understanding to permit informed decisions. Antarctica certainly is a geologic
entity that needs such facts and understanding.

For those of you who are not geologists, I would point out that the continent
consists of two very different halves, neither of which is well understood geological-
ly. As for the offshore portion of the Antarctic plate: it contains critical evidence
of the way in which rifting and ocean spreading separated other plates like South
America, Africa, and Australia. There is basic science to be done in the offshore
region to solve major problems and to accutnulate information of use in inter-
preting plate tectonics elsewhere in the world. That science cannot be done by
examining unconnected outcrops or seismic lines. Such an approach to regional
geology has to end up with results like that of the blind men describing the
elephant. So, from a USGS geologist's perspective, I would like to discuss some
aspects of a marine geology progrstn and related resource aspects that cannot
be ignored.  There are, of course, other perspectives than those of a geologist.!
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lMPPRTANT ASPECTS OF A MARINE GEOLOGY PROGRAM

lt seems fair to say that, in geology and geophysics, the United States does
no t h ave a comp re he nsi ve p r ogre> to invest i gate the vas't Ant are t ic o f f sho re do-
main Other nations, most particularly Germany Japan, and Russia, have made
~d continue to make organized marine geologic surveys covering large areas
and including visits over a period of several years. From 1962 to 1972 some geologic

d light geophysical data were gathered by the United States on cruises of the
g~ ggtanin in shared-time arrangement with other disciplines. Since 1972, occa-
si  nal lines o f geophysical data have been gathered off icebreakers transiting Ant-
arcttc waters. The Deep Sea Drilling Project  DSDP!, under the sponsorship of

ational Science Foundation, conducted drilling and coring operations dur-
ing 1972.1973 and 1974. But no systematic data gathering has been done by the
United States to permit an orderly approach to gaining an understanding of the
geology of offshore Antarctica

Such understanding of the geology should be considered vital in these days
when a serious effort is being made to fashion a minerals regime that it is hoped
will be observed by all nations interested in the mineral resource picture of Ant-
arctica. Offshore, that picture currently is focused on oil and gas potential. It is
neither right nor practical that the United States or any other country should go
out straightway to gather detailed data pointing specifically to possible offshore
petroleum deposits. But the continent has fascinating offshore geology, and it is
right and practical that the United States join other countries to engage in recon-
naissance surveys to develop enough information to: 1! decipher the geologic set-
ting and history; 2! translate what is learned to other areas of the globe with similar
passive-margin plate-tectonic settings; 3! determine as reasonably as possible
whether the offshore geology really does have resource potential, and, if so, where
eventually exploration might concentrate; and 4! delineate the environmental prob-
lems or hazards that resource exploration or development would encounter and
provide a basis for dealing with the situations.

Would an orderly program of geologic fact-finding bring on or speed the ar-
rival of resource explorers? That seems doubtful to me. What is more likely to
bring on exploration, in my opinion, is an uninformed but optimistic view, on
the part of nations that need petroleum or companies seeking bonanzas, that Ant-
arctica is a huge storehouse of energy riches. For instance, not long ago an article
in the Atnerican Association of Petroleum Geologists' newspaper, "The Explorer,"
credited Antarctica with a probable 250 billion barrels of oil  not defined as on-
shore vs. offshore!. That is a very large number, and it is an estimate so poorly
based in knowledge of the geology that it could be called a wild guess. But once
Ln print, such a number takes on a life of its own, and many people may choose
to believe it and sooner or later may try to act on the basis of it. On the other
hand, the USGS has estimated 15 billion barrels of recoverable oil. We estimated
the offshore in-place resource  as opposed to recoverable! as 4S billion barrels,
and typically it is the larger number that is misquoted as recoverable. This USGS
estitnate, like the industry estimate, is based on far too little information to have
either credibility or reliability, and because of this it was not published  it became
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available infortnally!. But the point is that estimates are made and people are at-
tracted. They wiII not forever be held at bay, and a good base of information is
the only adequate position from which to develop mineral regimes, treaties, or
 eventually! rules for environmentally sound resource exploration.

The value of even reconnaissance geophysical data across the broad reaches
of offshore Arttarctica combined with DSDF core data is shown very well in the
results of cruises by the German Federal Institute for Geosciences and Natural
Resources gKR!. In a brief interpretation Karl Hinz published in the l983 Ik oj M
Retroitetvrt Cartigress Msceedirtffs. he established a preliminary geologic fratnework
aad picture of the sedimentary history of the Ross Sea and Weddell Sea. This
prelirainary view allowed interpretation that deep portions of those basins could
have the right conditions for the generation of petroleum. But the scanty data
alao allowed for iraportantly different possibilities that would militate against the
likelihood of petroleum occurrence. Still, it was an important start at understand-
ing the underwater geology of the continent � regardless of the possible resource
iraplications � and it certainly showed the abundant need for more information.

Just this year, the USGS, with the endorsernent of the Antarctic Policy Group
and the invaluable logistical support of the National Science Foundation, sent
the 8P. Lee into Antarctic waters. Two cruises of 30 days each were completed
off Wilkes Land and in an area of the Ross Sea not previously surveyed by other
muntriea. The date have not yet been fully processed or analyzed, but they clear-
ly add a great deal to the overall understanding of the geologic evolution of those
areas. Subbasi na and grabens and thicknesses of sediment fill were defined, along
with fold and fault structures, providing interpretive insights into the geologic
procesaea that accompanied the movement of other continental plates away from
Antarctica. The cruises also provide environmental data that would bc critical
in even considering whether oil exploration could or should be done in the region-
For exatnple, there is a suggestion of recent active faults breaking the sea floor,
and we discovered iceberg gouges of the sea floor, meters deep and tens of meters
wide and in water SOOm deep.

The USCS cruise represented the nation's first dedicated marine geology-
rnultichannel seismic survey off Antarctica, We plan, as the treaty requires, open
dissemination of the data and results. But long before the data are ready for fuII
dissemination, they already have provided a basis for scientist-to-scientist ex-
changes of data between the USGS and the BGR. We hope to broaden such ex-
changes to include some of the other countries with major data sets. And we also
hope that our timely rele~ of the data later will encourage similar release of
data held by other nations,

A LONG-TERM PROGRAM

It still remains that most date so far have been gathered in a reconrtaissanee
mode, and they do not provide systematic coverage or anything like a complete
basis for geologic interpretation. What is needed is a United States program of
several years' duration. of reasonably assured funding continuity, and desigTted
as a program to systematically gather data according to a comprehensive plan.
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operates in accordance with general policies determined by the NAS under authori-
ty of its congressional charter of 1863 signed by Abraham Lincoln designating
the Academy as a private, nonprofit, self-governing inembership corporation. The
National Research Council is the principal operating agency of the National
Academy of Sciences, National Academy of Engineering, and Institute of Medicine.
As such, the Polar Research Board does not undertake research but has issued
a comprehensive series of reports with recommendations of research activities
in the polar regions. The board's regional orientation and inultidisciplinary
character have resulted in a program of studies ranging from physical and life
sciences to environmental and conservation matters. More than 100 distinguished
scientists drawn froin diverse organizations and disciplines in the United States
and Canada serve on the board and its subgroups. Individuals are appointed by
the President of the NAS to the board on the basis of personal professional
qualifications and do not represent any group or institution. Members serve without
compensation, although travel and related subsistence expenses incurred in con-
nection with board activities are reimbursed,

The board meets semiannually to review its prograin, develop U.S. positions
on matters to coine before SCAR and provides a forum for the presentation and
discussion of information about federal agency programs in the Arctic and Ant-
arctic, as well as about the activities of nonfederal organizations with polar in-
terests. The work of the board and its subgroups is supported by grants from
the National Science Foundation, the National Oceanic and Atmospheric Ad-
ministration, the Office of Naval Research, the Department of Energy, the Depart-
ment of the Army, the United States Geological Survey and the Andrew W. Mellon
Foundation.

This paper will address three o  the board's major activities. I! Research Em-
phases for the U.S. Antarctic Program; 2! Polar Research � A Strategy, and 3! the
Scientific Committee on Antarctic Research.

RESEARCH EMPHASES FOR THE U.S, ANTARCTIC PROGRAM

In response to a request from the National Science Foundation, the agency
assigned responsibility for the inanagement, support, and coordination of the U.S.
national program in Antarctica, the board recently presented its views on: a! the
scientific disciplines that uniquely or substantially benefit from continuing research
effort in Antarctica; b! the most iinportant research questions in these fields and
most proinising opportunities; and c! the nature of the effort required to pursue
these research opportunities.

The resulting report, Research Emphases for the U,S, Anfarctic Program,
identifies a small set of major scientific questions of outstanding importance in
Antarctic research, recoinmends priorities among them as a guide to program
planning, and suggests a variety of large-scale integrated research projects and
smaller, more specific projects through which particular research questions or
groups of questions could be addressed. The board recominends a mix of large-
and small-scale projects that would constitute, together with basic ongoing data-
gathering and monitoring activities, a timely, balanced, and scieritifically produc-
tive U.S. Antarctic Research Program.
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The board concluded that the selection of large-and small-scale projects and
the sequence of their initiation should be tied to the fundamental scientific ques-
tions and opportunities in Antarctic research, and the implementation of projects
should be characterized by an innovative approach to logistic support and to the
use of facilities and instrumentation. The board offers some suggestions and recoin-
mendations for increased flexibility and innovative approaches to logistic sup-
port of research. Four broad rnultidisciplinary categories of polar research were
identified; marine and terrestrial biological systein; climatic variability;
geodynamics, stratigraphic, and glacial history of Antarctica; and, the upper at-
mosphere and near earth space. In assigning priorities to the scientific value, the
likelihood of achieving significant results with the anticipated level of support,
relevance of the research of issues of resource management and protection of the
environment, and U.S. coininitments to international projects. The board gave
"highest priority" to: a! extraction of the unique climatic record preserved in the
Antarctic ice sheet; and b! study of the response of marine life to the unique en-
vironment at the edges of sea ice. "Very high priority" research included study
of: a! phenomena in the Antarctic ionosphere and in the magnetospheric cusp and
polar cap; b! the geological and glacial history of the Antarctic continent and sur-
rounding sea floor and its relationship to the evolution of Antarctic climate and
biota; c! atmospheric processes that inaintain the Antarctic continental heat budget;
and d! distinctive adaptive processes in Antarctic biota, "High priority" questions
dealt with: a! the swarming behavior of krill; b! biogeochemical pathways in Ant-
arctic ecosystems; c! energy flow and conversion along magnetic field lines;
d! oceanic and atinospheric heat transfers; and e! the geological relationship be.
tween West and East Antarctica. The board urged that "priority" attention be
given to: a! research on the winter behavior of krill; b! distribution and establish-
ment of species on the Antarctic continent and sub-Antarctic islands; c! the effect
of the southern ocean on the concentration and distribution of radiatively active
gases in the atmosphere; d! the effects of boundary conditions on the configura-
tion and dynamics of the Antarctic ice sheet; and e! and the Cenozoic evolution
of the Antarctic ice sheet in relation to changes in sea level and long-term
fluctuations,

With these fundamental questions and priorities as background, the board
considered possible components of the U.S. Antarctic Research Program and
recommended a set of large-scale integrated projects, sinall specific projects, and
long-term monitoring efforts, the combination of which it regards as essential to
an effective and balanced program: a! an integrated program of deep-, intermediate-,
and shallow-ice-core recovery and analysis to examine the paleoenvironmental
record; b! a study of the biological and physical processes associated with seasonal
sea ice advance and variations in the ice-edge zone; c! a major interdisciplinary
study of the continental margin in the Ross Sea area in Antarctica, involving marine
geology and geophysics, oceanography, and marine biology; d! a program of
auroral, magnetic, ionospheric, and thermospheric measurements from South Pole
Station to develop an understanding of global energy transfer in the
magnetospheric cusp and polar cap; e! an interdisciplinary investigation of the
structure and intensity of the Weddell gyre and the impact of the associated ftuxes
on the climatic, glacial, and biological environment; f! a coordinated program of
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geophysical studies aimed at understanding West Antarctic crustal structure and
history and the dynainics of the ice sheet; and g! a multidisciplinary study in-
tegrating physical and biological measures to determine the causes for, the
ecological consequences of, the swarming behavior of krill,

In regard to the recominended large-scale integrated projects, the board
pointed out that these produce a significant budgetary and logistic impact on other
parts of the U.S. Antarctic Research Program and that they also depend on and
affect the availability of Antarctic scientists and the direction of their work. Thus
it recommends that such projects be emphasized sequentially, with the phasing
out of one and overlapping the buildup of another. Such a inode of operation im-
plies a frequent and substantial redistribution of effort among disciplines rather
than the short-terin maintenance of a fixed ratio of support. Priorities were also
assigned to the recoinmended large-and small-scale projects. Finally, the board
emphasized the importance of a number of long.terin, basic activities that include
the production of topographic and geologic maps, the collection and analysis of
meteorites, and monitoring prograins that provide data on upper atinospheric,
cosmic, and solar phenomena, earthquake and earth tides, and constituents of the
atmosphere. In iinplernenting the recommended projects, it urges a flexible, in.
novative approach to logistics and deployment of facilities and instrumentation,
and the rapid and coinplete reduction of data and its placement in efficient storage
and dissemination systems.

The report served as the basis for National Academy of Science testimony
before Congress on the "Implementing Legislation for the Convention for the Con-
servation of Antarctic Marine Living Resources."

POLAR RESEARCH � A STRATEGY

United States concern about the polar regions has grown steadily in recent
years with the recognition that the far North and South exert broad influence
on the rest of the earth through their role in global climate and their resources.
Soine 50 percent of the oil under U.S. jurisdiction lies in the Arctic, and one of
the world's major untapped sources of protein is found in the oceans surround-
ing Antarctica. The polar regions increasingly are subject to conflicting pressures
of resource development and environmental protection,

Twice in the past three years President Reagan has issued ineinoranda on
the subject. In 1982, he pledged this country to "a leadership role in Antarctica,
both in the conduct of scientific research ... and in the system of international
cooperation" established under the Antarctic Treaty of 1959.

Against this background, the Polar Research Board has been taking a look
at the state of knowledge in polar science and is preparing a series of reports,
Polar Research � A Strategp. Patterned after the ]970 report, Polar Researclt

A Survey, the new series reviews progress in the various disciplines of the
polar sciences and draws attention to the principal scientific questions and research
needs. Each report recommends a program of research priorities for the next
decade and discusses the facilities and support required to achieve recominend-
ed research goals, To date, the following reports in the series have been issued;
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An Evaluation of Antarctic Marine Ecosystem Research, 1981

Study of the Upper Atmosphere and 1Vear-Earth Space in Polar
Regions; Scientific Status and Recommendations for Future Direc-
tions, 1982

Polar Biomedical Research: An Assessment, with a separately bound
appendix, Polar iVfedicine � A Literature Review, 1982

Snow and Ice Research; An Assessment, 1983

Permafrost Research; An Assessment of Future ¹eds, 1983

Four additional studies in the series are in progress, and plans for two new ones
are under way,

Three of the strategy studies currently in progress deal with Antarctic solid-
earth geosciences, Antarctic physical and chemical oceanography, and the polar
regions and climatic change. The first is concerned with the evolution of the crust
of the Antarctic continent and the adjacent seafloor and with the Antarctic en-
vironment, Geological processes, geodynamics, global cliinate links, and implica-
tions for potential resource exploration and development are discussed. A research
strategy, including scientific priorities, methodology, and chronology for future
research will be recormnended, The oceanographic study focuses on water-mass
conversion, dynamics and thermodynamics of the Antarctic Circumpolar Current,
coupling of the southern ocean with the World Ocean, sea/air/ice interaction, and
large. scale modeling. The third study looks at the polar regions as sources of
climatic unrest, in particular, the influence of Antarctic sea ice on climate dynamics
and the role of the Antarctic contirient as a global heat sink. The study also deals
with the development, using data preserved in ice sheets, ocean. floor sediments,
and, in the Arctic, tundra and boreal zones, of a quantitative record of past cliinate
variations and the processes responsible for them. The study concludes with a
discussion of future environmental concerns, such as a possible increase in world
sea level resulting from melting of Antarctic ice sheets. Research needs and
priorities are outlined in each of these fields.

Subsequent to this workshop, in further discussions with the Department of
Energy, agreement was reached on the need for the definitive study on the rela-
tionship between land ice and sea level, especially in relation to possible
CO~-induced cliinatic change. Several recent reports have asserted that glacier
melt will significantly raise sea level over the next century, The study would ex-
amine the evidence for an exchange of water between land ice and ocean over
the past century  including glaciological, oceanographic, and geoidal evidence!,
gaps in understanding of the processes involved in such an exchange, and predic-
tions for the future. The study is expected to get under way by fall 1984,

In January 1984, the board's Committee on Polar Biomedical Research began
work on a follow-up to its 1982 strategy study. The new study deals with:
1! improving awareness, access, and application of polar biomedical data; and
2! medical education and promotion of polar biomedical research.
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SCIENTIFIC COMMITTEE ON ANTARCTIC RESEARCH

The Polar Research Board, on behalf of the NAS serves as the U.S. National
Cotntnittee for SCAR. The principal purpose of SCAR is to foster international
cooperation and coordinat ion in Antarctic research. The Scientific Committee for
Antarctic Research is a member of the non-governmental KSU. Each of the t5
countries active in Antarctic research adheres to SCAR through its National
Academy of Sciences, National Research Council or comparabl body which sends
delegates to SCAR meetings, which are held every two years. The Scientific Cotn-
tnittee for Antarctic Research has nine standing Wor king Croups and five Groups
of Specialists that carry out much of its work in support of this objective. It also
sfonsors symposia and conferences and publishes reports on these, as well as many
handbooks, special reports, and documents helpful to those engaged in polar
research. The Scientific Committee for Antarctic Research's recornmendatiorLS
are advisory only and are traiismitted by the board to concerned federal agencies
and scientific organizations for their consideration in developing Antarctic
progranls.

The 18th SCAR plenary session will be held in the Federal Republic of Ger-
tttany tn September 1984. Major agenda items will include Antarctic conserva-
tion matters. SCAR's response to the U,N, on a study on the Antarctic Treaty
System and SCAR's response to the Antarctic. Treaty Comsultative Parties re-
quest for information on man's impact on the Antarctic environment,

ANTARCTIC CONSERVATION MATTERS

Of particular concern to the board are the designated Sites of Special Sciert-
tific interest  SSSlsj and Specially Protected Areas tSPAs!. The board has surveyed
the U.S. scientific community in regard to the nature of research conducted at
the SSSls, the need for continued protection for some sites, and possible net
sites. Management plans for four new sites recommended for protection are be-
ing developed as well as the concept of a new category of protective areas. In
accordance with a charge to the Subcommittee on Conservation from the SCAR
XVII Plenary Session, plans were initiated for preparation of an atlas of SSSIs
and SPAs. To assist in this endeavor, the Polar Research Board convened a speciatl
session at which concerned agencies and nongovernmental organizations cott!d
discuss plans for the atlas. SCAR activities related to conservation, and ways to
strengthen these measures and enhance future conservation efforts. An "Atlas
of Antarctic Protected Areas," is to be issued in 198S prior to the joint SCARJIUCN
Symposiu,m on the Scientific Requirements for Antarctic Conservation.

ANTARCTIC MARINE ECGSYSTEMS

From the 4ays of earliest planning, the board has been active in the develop-
ment of the SCAR international research program on Biological investigatiosta
of Marine Antarctic Systems and Stocks  BIOMASS!. The First Internatiorml
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BIOMASS Experiment  FlBEX! took place from january through March 198l
ltd resulted in a more reliable estimate of total krill abundance than had been
possible previously as well as new information on krill biology, ecology, behavior,
and distribution. The Second International BIOMASS Experiment  SIBEX! will
span two southern summer seasons, 1983l1984 and 1984 l.985 and will focus on
both the relationship of krill to the physical and cheinical environment and
trophodynamics, particularly with regard to fish, squid, birds, and marine mam-
mals. Seventeen ships representing 11 nations will participate in SIBEX. The
board's report Art Evaluatiori of Atr tarctic N'aritre Ecosystem Research is guiCkng
the rretionaj and iriternational effort,

Optimizing access to and use of the data from BIOMASS has been an on-
going concern and has lead to plans for a BIOMASS Data Center. which would
be the first international center handling detailed numerical marine biological
data. It would provide not only a data archiving and distribution system but corn-
puter facilities for future data analysis, and it would stimulate awareness and use
of BlOMASS data through interpretation workshops.

ANTARCTIC MINERAL RESOURCES

In regard to Antarctic mineral resources, a member of the board chaired the
SCAR Group of Specialists on Environmental Implications of Possib/e Mineral
Resource Exploration and Exploitation, which prepared a report and recomrnen-
dations to SCAR on this subject. Continuing concern about mineral resource ques-
tioris and the role of the Antarctic Treaty in relation to them led the board to
join with the Antarctican Society in sponsoring two Iecttires in 1983, one in April
by G, Larminie of British Petroleum on "Applications of Arctic Oil Technology
to Antarctica," and one in October by R. T. Scully of the Department of State
on "Future of the Antarctic Treaty System."

CONFERENCE ON THE ANTARCTIC TREATY SYSTEM

Currently, the board is developing plans for a conference to discuss the oper a-
tion of the Antarctic Treaty System. Increased interest in Antarctica and the
Antarctic Treaty System, exhibited by recent United Nations activities, have made
clear the need for heightened awareness of the realities of the Antarctic environ-
rnent, current activities in the Antarctic and the nature and working of the Treaty
System. Papers delivered at the conference would be published and are expected
to he a useful resource for both the Treaty and non-Treaty nations, for science
and industry, and for the broader international community conceraed with the
future of Antarctica.
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Some Thoughts on Antarctic Research

JOHN R. TWISS, JR.
Fxecutive Director
hfarine Ilfamtnal Cotnmissi on
W'ashington, D, C.

INTRODUCTION

The conveners of this conference have asked tne to set forth the bases for
Marine Mammal Commission  MMC! involvetnent in Antarctic matters, to describe
what that involvement has been, and to give my personal views on the develop-
ment of an integrated United States Antarctic research program.

COMMISSION INVOLVEMENT

The Marine Mammal Commission's involvement stems from its statutorily
prescribed mandate under the Marine Marnrnal Protection Act of 1972  MMPA!,
The act calls for the Commission to: "undertake a review and study of the ac-
tivities of the United States pursuant to existing laws and international conven.
tions relating to marine mammals;" conduct "a continuing review of the condi.
tion of the stocks of marine rnamrnals;" "undertake or cause to be undertaken
such ... studies as it deems necessary or desirable in connection with its assigned
duties as to the protection and conservation of marine mammals;" "recommend
to the Secretary  of State, Commerce, and Interior! and to other Federal officials
such steps as it deems necessary or desirable for the protection and conservation
of marine mammals;" and recommend to the Secretary of State appropriate
policies regarding international arrangements for the protection and conserva-
tion of marine matnrnals and suggest appropriate international arrangements for
the protection and conservation of marine mammals."

While the foregoing provides the statutory rationale for the Cotnrnission's
involvement in Antarctic tnatters, the practical biological facts dictating Commis-
sion participation are that at least 13 species of seals and whales, over 20 million
animals, inhabit or migrate through the southern ocean which surrounds Antarc-
tica. Although unregulated or poorly regulated sealing and whaling brought several
of these species to near extinction, the end of commercial sealing and improved
regulation of whaling under the International Whaling Commission  IWC! make
threats from commercial exploitation no longer as serious as they once were.
However, new threats have arisen as a result of developing fisheries, particularly
the fishery for Antarctic krill, and the growing interest in offshore oil and gas
resources,

The reason that the Commission, although primarily concerned with marine
tnammals, attaches such importance to Antarctic krill is because of the central



role which it occupies in the soutltern ocean food web. It ts the domtnant her-
bivore and the principal component in the diets of numerous species, rncluding,
fin, blue, humpback, and minke whales; crabeater and Antarctic fur seals; Adelie,
chinstrap, mar aroni, and rockhopper penguins; fishes; and squid. Some of these
are eaten in turn by sperm whales, killer whales, leopard seals, and other species.

Because of the possible direct and indirect effects of fisheries and offshore
oil and gas development on marine mammals, the Marine Marnrnal Commission
has, since 1974, undertaken a conttnuing review of matters that might affect the
strurture and dynamics of the southern ocean ecosystem. In light of these reviews,
the Commission has made numerous recommendations concerning the need for
comprehensive biologtcal and ecological research programs in the southern ocean
as well as the need for international arrangements to regulate fisheries and off-
shore oil and gas activities,

A last factor dictating Commission involvement has been the expertise of the
members of the Commission, the Committee of Scientiftc Advisors, and the staff.
Taken as a whole, these three elements of the Cornrnission may have more col.
lective Antarctic biological expertise than ajty other agenc y. At least l7 of these
pe'.ople have been involved in Antarctic science and policy, some since the late.
'50s and early '60s. Their involvement has covered a broad range of activities in-
cluding well over 150 expeditions, extensive data analyses of cetacean and pin.
niped populations, participation either as individual scientists or as rnernbers ol
U,S, delegations in a wide range of Antarctic scientific and diplomatic meetings,
and service on one of the official U.S, Inspection Teams reviewing other nations'
Antarctic activities pursuant to the provisions of' the Antarctic Treaty.

Dr, Robert J. Hofrnan, Scientific Program Director of the Marine Mammal
Contmission, is a veteran of more than a dozen expeditions to the Antarctic, the
author of significant contributions to the literature, and a member of the Antarc-
tic Policy Group's interagency worktng group. He has also served as a member
of the U.S. delegation at most negotiating sessions that have taken place over
the last six or seven years.

My own involvement, which dates from my first trip in 1961, includes subse-
quent trips to the continent and onboard the Eltam'n as the senior National Science
Foundation  NSFj representative in charge of the research program, participa-
tion in the deliberations of the Intergovernmental Oceanographic Commission's
Southern Ocean Working Group, service as a member of the Antarctic Policy
Group, and my work with the Marine Mammal Commissiort.

With that explanation of the statutory mandate, the biological rationale, and
competence underlying Commission involvement, I shall describe some Commis-
sion activities which relate to the Antarctic,

SOME ANTARCTIC-RELATED ACTIV1TIKS OF THE MARINE
MAMMAL COMMISSION

ln keeping with the wishes of the conference conveners to provide those
assembled a reasonable understanding of the roles of the different Federal agen-
cies in Antarctic matters, I shall touch on a representative sample of Commission
activities.
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Although Cornrnisaion involvement in Antarctic matters dates from the
establishment of a working Commission in 1974, it was in 1975 that the Commis-
sion first commented in broad terms on a number of points related to the southern
ocean, In that letter to the NSF, the Commission noted that: krill management
should be approached froin an ecosystem perspective; that distribution, abtmtdance,
life history, and population parameters of affected species, including krill, are
poorly ttnderstood and therefore do not provide a reliable basis for management
decisions; that any krill harvest should not be of such intensity as to cause the
depletion of species higher in the food web; that research in the area of "ecosystem
response" should be given high priority; that the distribution, abundance, and
life historiea of species that feed on krill should be fully described as quickly aa
possible; that attention should be paid io the principle of establishing rnanage-
ntent regulations devoted to defining "research needs" and starting that research'
that steps should be taken to identify research needs and priorities as weH as to
carry out needed research.. and that such other steps as might be needed be under-
taken to conclude an effective international agreement governing any krill fishery-

%bile our concerns were and have always been primarily directed by scien-
tific considerations, it was also clear to us that if domestic and international political
issues were not successfully «ddreased as well, we could talk about scientific needs
atf rtatraeum without practical result. With this in mind and pursuant to our
statutory mandate, we recommended to the Department of State in 1976 that itt
l!promptly undertake ~ review and re-evaluation of U,S. policy regarding 'tbe
Antarctic; 2! that it pursue  hc development of a policy to conserve the living
resources of the southern ocean and the development of an international conven-
tion to implement that pot tcy; and 3! that it undertake measures to prepare a draft
ettvirortmental itnpact statement in the course of developing both the policy and
the cottvention. In the course of doing this, the Commission emphasized the need
to define research needs «nd priorities and to implement a research program that
vrould help to maintain the integrity of the Antarctic ecosystem.

In f977, the Commission continued to encourage both the Department of State
and NSF to develop, adopt, arid pursue policies that would lead to international
cooperative efforts to protect the Antarctic marine ecosystem. In these efforts.
we atreaaed: the importance of management from an ecosystem perspective; the
paucity of information about the life histories of affected species, including krill:
the itnportance of ensuring that krill harvesting not be allowed to become so in-
tense as to deplete speciea higher in the food web; the need for "ecosystem
response" research to be given high priority; the importance of undertaking in-
ternational protective measures to govern fisheriea prior to actual exploitation;
the need to identify research needs and priorities and carry out the research; and
the need to take the necessary steps to conclude an international conservatioa
agreement.

In ! 978. the Commission wrote the National Science Foundation  NSF! recom-
mending that it convene one or more groups of experts to render scientific
Judgments with respect to. a! the adequacy of the conservation principles in the
draft convention developed by treaty nations, -b! the establishment of ecological-
ly sound quotas, includirtg consideration by areas, of krill harvest in case such



information might be needed; c! those data which the U.S. should insist be re-
quired from vessels engaged in either experimental or commercial fishing in order
to develop needed information,; dj appropriate actions in light of the SCAR/SCOR
plart for the Biological Investigations of Marine Antarctic Systems and Stocks
IBIOMASS!; e! the development of a long-term southern ocean research program
with clearly def'ined objectives, carefully derived cost estimates, and a statement
of ship and aircraft support needs; and f! essential conservation considerations
for inc.lusion in any regime to be negotiated with respect to the exploration and
exploitation of non-living resources. The Commission also recommended that NSF
increase its scientific representation on the U.S. delegation involved in negotiating
the Living Resources Convention.

Appended to the letter was a paper entitled "Research Needed to Ensure
Conservation of Southern Ocean Resources." The paper describes information
needs, research objectives, and research priorities for various components of the
southern ocean ecosystem, With respect to whales, for example, the paper notes
that several endangered species of baleen whales depend upon kriII, that krill
fishing is likely to be concentrated in the major feeding grounds of these whales,
that fishing likely will occur during those months when whales are present and
feeding, and that fishing effort most likely will be focused on the same kind of
high density krill swarms upon which baleen whales are reported to feed. Noting
that severely depleted whale populations could be affected adversely by even low
levels of krill harvest, the paper suggests that high priority be assigned to assess-
ing and monitoring the status of krill~ting whales and that these efforts be focused
ln the Scotia and Bellingshausen Seas where the krill fishery is focused.

It was also during l977 and l978 that the Commission developed the terms
of reference for, contracted for, and published the first edition of john L, Bengtson's
"Review of Information Regarding the Conservation of Living Resources of the
Antarctic Marine Ecosystem." The Cornrnission contracted with Dr. Bengtson to
write this review because of the need for an updated, comprehensive overview
of Antarctic marine living resources. The Commission is now supporting the
writing of a second edition to be completed this fall. Like its predecessor which
has been widely requested and used here and abroad, the second edition should
assume an eminent place among Antarctic references, We felt it essential to publish
the original volume because of the generally poor understanding of the structure
and dynamics of the Antarctic ecosystem, the emergence of' a conservation con-
vention which would depend upon an ecosystem perspective for its success, and
because of our commitment to help the many newcomers to Antarctic issues in
their efforts to understand living resource issues. We also did it to provide NSF
a background document which it could use as it wished in developing a U.S. posi-
tion on Antarctic marine living resource issues as well as to provide those from
this country and others a common reference text that might prove helpful during
negotiating sessions and other meetings.

Some of the research recommendations contained in the Commission's 1978

letter were addressed when the National Oceanic and Atmospheric Adrninistra-
tion  NOAA! and eventually NSF added their support to that of the Marine Marn-
mal Commission's for the National Academy of Science's Polar Research and
Ocean Affairs Boards to form a committee to make recommendations regarding
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Antarctic marine ecosystem research. Starting in 1980, the Academy's comrnit-
tee, under the chairmanship of Dr. John H. Steele who is Director of the Woods
Hole Oceanographic Institution, began its meetings which eventually led to the
issuance of its now well-known report entitled, "An Evaluation of Antarctic Marine
Ecosystem Research."

Other aspects of the recommendation contained in the Comiuission's 1978
letter were addressed when the Commission moved for the formation of the Ad
Hoc U.S. Scientific Committee on the Antarctic. In this effort, the Coinrnission
received the immediate and enthusiastic support of both NOAA and the Depart-
rnent of State. The three agencies, with soine NSF participation, have, from the
first meeting, cooperated closely on all matters related to the content, conduct,
and support of the meetings, the seventh of which took place earlier this year.

In addition to assisting with earlier consultative ineetings, the Marine Main-
mal Commission helped develop U.S, positions for research related issues con.
sidered during the Xth Antarctic Treaty Consultative Meeting, the Special Meeting
on Antarctic Mineral Resources held in Washington in December of 1980, and
the XIth Antarctic Treaty Consultative Meeting in June and July of 1981. To help
prepare for the latter meeting and subsequent negotiations on a ininerals regime,
the Commission, early in 1981, developed the scope of work and contracted for
the preparation of a paper entitled "Environmental Aspects of Potential Petroleum
Exploration and Exploitation in Antarctica: Forecasting and Evaluating Risks,"
a paper designed to provide the State Department and other agencies background
information in preparation for the XIth ineeting. At the meeting, delegates adopted
a recommendation calling on governments to convene a special consultative
ineeting to: l! elaborate a regime for Antarctic mineral resources; 2! determine
whether the regime should be in the form of an international instrument such
as a convention or take some other foi'm; 3! establish a schedule for negotiations
using informal meetings and sessions of the special consultative ineetings as ap-
propriate; and 4! take any other steps that might be necessary to facilitate the con-
clusion of a regime including a decision as to the procedure for its adoption,

This brings us to 1982 when the Department of State prepared and distributed
a draft environmental impact statement on the Negotiation of an International
Regime for Antarctic Mineral Resources. The Marine Mammal Commission com-
mented on the draft as it had with the earlier draft environmental impact state-
rnent on the Convention on the Conservation of Antarctic Marine Living Resources,
and also assisted the Department of State with preparations for the first session
of the consultative iueeting to begin elaboration of a minerals regime in June of
1982.

Nineteen eighty-two was also significant because the President reaffirmed
U.S. interests in the Antarctic that year and directed that the U.S, Antarctic pro-
gram be maintained at a level providing an active and influential presence designed
to support the range of U,S, interests, The President also directed that the presence
shall include the conduct of scientific activities in relevant disciplines and the
year-round occupation of the South Pole and two coastal stations. According to
the President's decision, NSF would: continue to budget for and manage the en-
tire U.S. national program in Antarctica; fund university research and Federal
agency programs related to Antarctica; draw upon the logistic support capabilities
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of other Government agencies on a cost reimbursable basis; and use commercial
facilities as necessary. The directive also provided that other agencies would be
able to fund and undertake directed, short-term programs of scientific activity,
subject to review and approval of the Antarctic Policy Group which is chaired
by the Department of State.

Aside from the Commission's continuing involvement in efforts to assist in
developing U.S. positions on issues, it is worth noting that two more Commis-
sion publications on Antarctica will be available later this year. The first, which
I have already mentioned, is the revision and expansion of the 1978 review authored
by John Bengtson. The second publication treats the question: Given the likelihood
that itnpacts upon the Antarctic marine ecosystem are to be experienced, what
species inight be practically used as indicators of impacts realized and likely to
be realized given the operational factors in force at the time? This paper, ten-
tatively entitled, 'Monitoring Antarctic Marine Interactions," should contribute
significantly to the development of sound monitoring programs to track and
evaluate changes as well as to predict those that may take place.

I trust the foregoing provides an adequate picture of the type of work which
the Marine Mammal Commission has done and does to contribute to the develop.
ment of biologically and ecologically sound principles and practices for incorpora-
tion into U.S. policies bearing on Antarctic marine living resources. Should you
want more information, complete summaries of our Antarctic activities are con-
tained in our annual reports.

Before leaving the subject, it may be useful to make mention of how the Com-
mission does its work. I have alluded to letters of recommendation on various
issues, comments on draft environmental impact statements, and other written
actions taken by the Commission, These documents represent views carefully
developed through intensive consultation, and a typical example of the process
involved is seen in the drafting of our comments on the living resources draft
environmental impact statement. That letter was developed as a result of con-
sultation with the full Committee of Scientific Advisors, further deliberations with
certain Coinrnittee members, Commission rnernbers, and invited outside experts,
and the careful consideration and evaluation of all those findings by the Commis-
sioners. This consultative process, adhered to over the years, is basic and most
essential to all Commission work.

MY THOUGHTS ON ANTARCTIC RESEARCH PROGRAM
MANAGE lUIENT

I shall not address research needs and priorities. They have been and are be-
ing described by the National Academy of Sciences, private groups, and a variety
of Federal agencies. Similar exercises are also taking place abroad.

What I would like to do is to pose a general question for discussion: Are we
in the United States using the best system possible to describe research needs,
address those needs and, when appropriate, bring those findings to bear on policy
determinations, or should we be looking at other approaches?
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In the latter half of the 1970s, it became increasingly clear that the United
States and other nations needed to address a wide variety of applied research
questions as well as to continue the important basic research efforts which have
long characterized Aatarctic work. The need for applied work as well as the value
of a continuing and strong basic research program have both become obvious
as we have tried to describe underlying scientific rationale for certain aspects
of the negotiation of the living and non-living resource regimes. While a number
of agencies are now applying their talents, energies, and other resources to ad-
dressing practical questions related to exploratory and developmental processes
that either are or may become associated with living and non-living resources,
there is some question whether such a loosely structured approach is the tnost
useful possible.

Based upon tny observation of our programs and those which I know
reasonably well in other countries, I think we should consider coalescing manage-
ment responsibility and control for both basic and applied research activities in
one agency. Doing so would, I believe, facilitate the development of coordinated,
complementary, integrated research efforts that would better provide the necessary
scientific guidance for dealing with the practical questions which must be addressed
without in any way coinpromising or weakening the existing basic research pro-
gram founded on the support of independent, non-governmental research at private
universities and other research centers.

While I have no blueprint for such a restructuring of institutional ar-
rangernents, I would certainly endorse a careful examination of different ways
of accomplishing this. We continue to operate within a framework developed as
the outgrowth of activities undertaken more than 25 years ago during the Inter-
national Geophysical Year, and it may be that the complexity and range of issues
now before us require a different approach.



Discussion

BulTOtighs: Thank you very much, I would like to now open the floor to ques-
tions or comments.

QeUty. The United State~ has approximately l5 times the population of my own
nation, Australia, but I suspect that as we have involved ourselves in Antarctic
research in the last 20 or 30 years, we have generated almost as much informa-
tion. This is my personal opinion and not as a member of the Australian Antarc-
tic Division. The parallels that disturb me, in particular, are that betwee~ 1974
and 1984 our budget has increased by a factor of approximately ten, and I see
that your budget has increased greatly as well. I am not convinced that the amount
of science that we' ve been generating has increased at anywhere near that rate
and I suspect that it may be almost static. The other thing that struck me was
the incredible rate at which your program seems to be reviewed. I think it would
be very interesting to see if there is a linear relationship between the number
of reviews that you have and the number of reviews that we have, I would like
to point out that we operate our program in a very different way. We have an
Antarctic Division. a government instrumentality that provides logistic support,
with a research institute within it. As a logistic support base, we provide support
for other government agencies as well as to the academic community, One of the
questions I have as the director of that research institute is which method of do-
ing research is more effective � having a research institute or having the widely-
scattered programs that you appear to havel I'd like to ask Dr, Rutford what
method of research he thinks is most effective?

Ratford; l think the university-type research, for basic research, is the best way,
although I have some concerns. As for applied research, I'm not sure universities
are the best place to do it. It possibly could be done more effectively by contract-
ing it out to civilians or other federal agencies or whatever. So my cornrnent would
be that some sort of mix would be the best way to do research,

The problem that faces the U.S. Antarctic policy is that a national program.
has been put into an agency that has a clearly defined basic research rule. Every
time the National Science Foundation has tried to get into applied research it
hasn't worked out very well. On the other hand, many of the mission agencies
in the U.S. are no longer doing basic research. They are doing very specific ap-
plied research. Finally, I would say that every time that I have looked at this I
come to the same conclusion. Unless a new agency was created within the Federal
Government, the U.S, Antarctic Program is in the agency, NSF, where it should
be. The National Science Foundation is probably the only agency that could have
done the things that have been accomplished.
BQftetlghs: Is the U.S. Antarctic science system susceptible to some major
derailrnents, because it is formulated through a series of budgetary crises?
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Rutfordr Well, crisis management is not new. Universities have existed that way
for years, and I'm not sure that it is all wrong. If you plot the budget of NSF
and then you plot the crises, what happens is every time there was a budget crisis,
the Antarctic program got well. There was a reaffirmation of the policy; there
really was nothing new. You can go back and look at the policy that was issued
in 1948 and the wording is almost identical to what occurs in the policy today.
So the question is, has the policy changed or does the new policy review become
the excuse to increase the budgets Maybe that's the important thing. The budget
has increased. The same thing happened in the U,K,

The USAP is the only program in the Antarctic that has aircraft that can go
anyplace on the continent. It has involved a wide variety of scientific participa-
tion. I think without question, there's been as much or more of the scientific results
published, My purpose this afternoon was to try to emphasize to people that there
has been a interweaving of governmental and non-governmental inputs, If you
look at the documents I referred to earlier and the 1985 budget request, you will
see a direct correlation between what the scientific community in the U.S. said
needed to be done and what is in the budget, Maybe that's not all bad,
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A Reality
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� Protect claims or rights established by discovery, exploration
and/or occupation;

� Prevent armed conflict in the area;

' This paper was given as the banquet address.

I recall one of the first field projects during the austral sumtner invnths �959!
near the Transantarctic Mountains. The camp was located 400 miles south of the
Litt!e Atnerica Station and 280G miles from New Zealand. We took the party of
four out by airplane, left thein off with their gear, waved good-bye and took oN.
The party took the inevitable photographs and then turned to setting up the camp.
They unrolled their tents, took out the poles, and looked at the note tied to the
end of each pole. It said, "The 3/4ths inch long, 3/8ths inch bolt and nut rteeded
for this fitting can be obtained from your nearest hardware store." Ingenuity
prevai!ed, Someone had packed some bailing wire.

Antarctica does not have any hardware stores, nor gas stations, nor grocery
stores, There are only two differences between outer space and the Antarctic;
the Antarctic has gravity and air to breath. While the cold is daunting, it is the
lack of usable water that makes the Antarctic the most inhospitable place on the
surface of the earth. By contrast, the Arctic is a banana belt. If abandoned or lost
there, one can keep oneself alive if one knows one's craft. Unless one ends up
among a tribe of emperor penguins or in a Weddell seal rookery, there is no craft
which will save you in Antarctica.

Many of us who were involved in the negotiation of the Antarctic Treaty and
its subsequent development shared the coinmon experience of service in the Ant-
arctic. It gave us a common denominator of understanding that helped to bridge
many of the differences that arose as we sought a political solution for Antarctica.

One of Antarctica's most unique features is the treaty negotiated by 12 na-
tions in 1959 which entered into force on June 23, 1961. The Antarctic Treaty
reflects a mutuality of interest common among Great Britain, France, Norway,
AUstralia, New Zealand, Argentina and Chile  the claimant nations! and the United
States, the Soviet Union, Japan, Belgium, and Republic of' South Africa  the non-
claitnant nations!, namely the desire to:
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� Protect strategic interests;

� Ensure free access for peaceful purposes;

� Prevent Antarctica from becoming a testing site for nuclear
weapons or a dumping ground for nuclear waste;

� Have a say in whatever happens in the Antarctic in the future; and,
� Extend the rule of law to the last great land form on the surface

of the earth.

A number of factors entered into the willingness of governments to meet to
discuss a regime for Antarctica,

A not-to-distant British-Argentine mini-war in the Antarctic
Peninsula;

The projected inadequacies of the Panama Canal for super tankers
and super carriers and a recognition of the strategic importance
of' the Antarctic sea lanes;

The awesome expense of defending national interests in Antarc.
tica by conventional military means;

The uncertainty among the claimant nations about the security
of their claims in the face of a concerted occupation by the United
States and the Soviet Union; and

A rising interest in 1954 among members of the General Assembly
of the United Nations.

Certainly, the General Assembly interest in 1954 encouraged the claimant na-
tions to consider the alternative the treaty offered between a situation of disputed
claims and an imposed United Nations solution.

The International Geophysical Year gGYi, which operationally spanned the
period of 1955 to 1959, provided a vehicle through which to achieve a foundation
for the political settlement in Antarctica embodied in the treaty. Specifically it:

Offered a goal and a set of tasks to which all the nations with
historic interests in the continent and its surrounding oceans could
subscribe and in which they could participate;

Provided an international forum through the International Coun-
cil Scientific Unions gCSU! in which to ventilate and resolve issues,
such as the distribution of station sites, which might have been
very difficult for governments to achieve in available diplotnatic
forums;

Provided a peaceful focus for the continued occupation of the con-
tinent and, because many of the synoptic scientific areas of study
undertaken during the IGY were traditionally those in which
military organizations had participated � weather forecasting,
oceanography, geodesy � resources already in place in the Ant-
arctic could join in the common, peaceful effort without resource
dislocation or loss of face;
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Provided a setting in which the interested parties and fhe politi~
logistic and scientific personnel of each of the governments with
historic Antarctic interests could get to know each other and

Provided a successful pattern of peaceful cooperation, so successful
in the fact that it v as incorporated by reference into the Antarc
tic Treaty as its second principal theme, Article fl states that
"Freedom of the scientific investigation in Antarctica and coopera.
tion toward that end, as applied during the 1GY, shall continue ..."

After 24 years, it is time to assess what we have gotten out of the Antarctic
Treaty arrangement.

� We have had peace.

We have not spent vast appropriations arming the continent and
its approaches.
We have instituted and exercised the only multinational, land
based, announced inspection program on earth

No atomic devices have been tested on the continent

Pne can land anywhere on the continent without passport and
Inove freely from one place to another

We have collectively explored, measured and described an area
roughly equivalent to the United States and Mexico combined,
and we have helped each other to do it.

We have developed a consistent body of rules of conduct for the
area, including a system of measures to protect important aspects
of the Antarctic environment.

The treaty consultative process, despite the rigors of the rule of
unanimity, has shown itself able to address the issues of mutual
and common concern among the members of the consultative
group, and it has spawned parallel and interrelated measures which
have extended the rule of law to aspects and regions of the Ant-
arctic system which were excluded or not explicitly covered in
the Treaty itself.

And, the treaty has enabled other nations which developed interest
to accede to the treaty and enlarged the consultative forum to in-
clude those nations whose interests are sufficient to cause them
to actively participate in the scientific work being done on the con-
tinent and its adjacent oceans.

Perhaps the most interesting feature of the treaty has been the use of its con-
sultative process, first to achieve accord on a protective measure for Antarctic
seals; thereafter, to serve as the forum in which to develop the framework and
concepts for the Convention for the Conservation of Antarctic Marine Living
Resources  CCAMLR!; and finally, for the discussion of the concepts and provi-
«oris for an Antarctic Mineral Resources Regime. The greatest strength of t"e
Antarctic Treaty is its flexibility and the capacity of the structure to evolve,
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The possibility of the organic development of a system of interrelated and
mutually reinforcing measures to broaden the application of law to the Antarctic
and its surroundings was certainly foreseen by those who negotiated the treaty
itself. I remember sitting in a restaurant in Santiago, Chile, in 1965 with represen.
tatives of several of the treaty parties most concerned with the measure that was
to become the Convention for the Conservation of Antarctic Seals  CCAS!, We
discussed then the order of measures from seals to living resources of the southern
ocean to mineral resources of the continent that would be required to fill out the
Antarctic Treaty System. We all recognized that the treaty's capacity to address
these questions would have a direct bearing upon the manner in which the original
treaty consultative parties would view their options in 1991 when any one of them
may request a conference to review the performance of the treaty.

The fact that it has been possible to achieve this development shows the in-
herent strength of the system which, despite the original skepticism of several
of the rneinber states, has gained their confidence. In fact, the wisdoin of the
drafters of the Antarctic Treaty was to recognize two issues about which all the
principals agreed � peaceful uses and the freedom of scientific investigation-
to have these serve as a foundation upon which to establish the confidence of
the participating parties and then to provide them with a mechanism by which
to gradually address other significant issues of mutual concern. Over 23 years
these governments have come to see that the Antarctic Treaty System has pro.
tected their interests snd enabled them effectively to address new issues as they
have arisen, During two decades in which the world has moved towards political
disorder, the Antarctic Treaty System has forged a greater order for the Antarc-
tic continent and its immediate environs.

Now there are voices raised who would exchange the Antarctic Treaty System
for some other arrangements under the United Nations.

To all of those my message is, beware, The issue with which they meddle
is not the protection of the Antarctic environment, It is not who will reap the
benefits of the harvest of Antarctic resources. The issue with which they trifle
is sovereignty; who owirs the Antarctic, a question that has lain at rest for 23 years,
but which is very much alive.

In the period immediately preceeding the Washington Treaty Conference in
1958, the nations that were to become the Antarctic Treaty Consultative Parties,
first individually and then collectively, chose between asserting each, its sovereign
rights in Antarctica and joined in a collective political settlement which preserved
these rights but which permitted the building of a system of peaceful coopers.
tion outside the framework of sovereignty. They chose the latter course because
they understood their rights and interests to be better served by such collective
action.

This decision to join in the negotiation of an Antarctic treaty, however, in
no way implied or proclaimed a renunciation of rights or claims by the original
treaty consultative parties. Article IV is specific on this point. Rights and claims
were placed in suspension and each of the original parties agreed that whatsoever
wss done while the treaty is in force shall not hereafter constitute the basis of
a claim,
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We can speculate that science alone was not the only reason the Antarctic
Treaty consultative parties occupied an extensive array of stations during the
period of 1955 through 1960. The scientific objectives of the IGY provided reason
for and legitimized a sustained and amplified occupation of the Antarctic conti-
nent by those nations with historic interests, occupation that will support and
substantiate claims to sovereignty hereafter should it be necessary. We also tend
to forget that the IGY did not occur while Article IV of the treaty wss in force
and thus that these IGY activities are not subject to its provisions with respect
to constituting a future claim. It is also important to note that parties acceding
to the treaty and entering into Consultative status since 1961 are carrying out ac-
tivities which hereafter may not constitute the basis of a claitn. So long as this
is true, the original Antarctic Treaty consultative parties may be comfortable about
other nations participating in Antarctica,

Nor did these nations declare that they might not exercise their rights and
claims hereafter, In fact, the architects of the Antarctic Treaty made provision
in Section 2 of Article XII for just such a reconsideration after the treaty has been
in force for 30 years, namely in 1991 and thereafter.

It is a dangerous view today to assume that over the last 23 years the rights
and claims in the Antarctic have atrophied. I have no doubt that, should the original
Antarctic Treaty consultative parties perceive that their rights and claims are no
longer secured by the Antarctic Treaty System, they will terminate the treaty
arrangement and the effect of Article IV and either proceed unilaterally or in
some collective manner to protect their right and claims.

Only so long as each of the original Antarctic Treaty consultative parties
perceive that their sovereignty and interests continue to be protected through
the structure created by the Antarctic Treaty will the presently achieved peaceful
balance of these asserted claims and established rights stay in place,

It would be one of the ironies of the 20th Century if the United Nations General
Assembly, in pursuit of the principal of universal participation, were to cause
a resurgence of sovereignty and nationalism in the Antarctic and weaken or destroy
the one treaty today that effectively carries out the greater principal set forth in
the Charter of the United Nations � Peace.

And one has to ask who could stop the original treaty parties from asserting
sovereignty over portions or all of the continent? Possession is 90% of the law.
Further, consider the problems o{' operating in the Antarctic. In addition to an
established presence on the continent, every major port  except one � Lorenzo
Marques! and all airports best located to support Antarctic operations lie within
the territory of one of the original Antarctic Treaty consultative parties. One should
also assume rightly that the nations currently maintaining stations on the conti ~
nent command the most strategic location for access to and for travel within the
continent.

Nor has anyone made a case that Antarctica would be better managed under
some other regime. Arguments have been made that:

� The matter of claims remains ambiguous;

� The deliberations of the Consultative Parties are carried out under

the cloak of secrecy;
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� These deliberations about Antarctica do not reflect global,ssues
of concern to all nations;

� Some great resource treasure is about to be absconded.
� Access to the decision-making councils comes at too high a

price � the willingness to pay for the privilege of working and
freezing in Antarctica; and

� The Antarctic Treaty parties cannot enforce their own rules to
protect the Antarctic environment.

It is a mistalre at this time to try to be too tidy about the jurisdictional ~la.
tionships that lurk in the background of the Antarctic Treaty System, The i~.
portant point to realize is that, on any significant matter within the treaty ar~
the concerned parties can agree to address the matter, that when they do so with
the agreement of all the consultative parties and that when they do so, they agree
to address the issue outside the domain of sovereignty. The test is whether pro.
grams, activities, mutual assistance, and enforcement can be administered anti
carried out in the presence of ambiguous jurisdiction, To date one must conclude
that it is possible, at least as possible as it is in the other parts of the world where
jurisdiction is clear and defined. Let us not apply standards of performance in
judging the Antarctic system that are more severe than the standards we apply
in the rest of the world.

While the confidential nature of the Antarctic Treaty consultative process
was a necessary step in the treaty's early days to allow confidence to build among
the original treaty parties, it is time to open the consultative meetings to wider
participation; certainly to the representatives of the acceding parties; to the
representatives of Scientific Committee on Antarctic Research  SCAR! and other
ICSU's; to U.N. specialized agencies; and to non-governmental organizations with
a direct interest in Antarctic issues.

The Antarctic Treaty and its purpose to develop Antarctica for peaceful pur-
poses needs a constituency. It is just to say that those with the responsibility to
manage their government's activities in Antarctica have done a less than adequate
job of instructing the public in the progress of the political, logistical, and scien-
tific development of Antarctic knowledge and enumerating the benefits of these
efforts for the good of mankind, However, the process of opening the consultative
forum is underway and the solution does not reasonably require or warrant un.
doing the whole Antarctic Treaty System to achieve the objective. It is important
that those now outside the consultative process make it clear that their desire
to participate is constructive in terms of developing the Antarctic Treaty Systein
and that they have something to contribute to the peaceful development of «ar

One of the crowning achievements of the Antarctic consultative process h~
been its ability by and large to agree that issues which divide the parties in other
international forums shall be disused in these other forums. The United Kingd
and the Government of Argentina served together in the Antarctic Treaty con
sultative process even while they were engaged in the Falkland Islands war Th
Korean airliner incident did not inhibit the continued constiltation among the An
arctic Treaty consultative parties over the question of a regime for min«a
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Antarctica. South Africa continues to be a full participant in the
�sultative process. There is no demonstrable advantage 'to carrying our
nt into every international forum. The United Nations was established

lace for such ventilation. Let us leave it there and not turn every forum
U ited Nations,. It is well also to remember that the Antarctic Treaty con-

1 rocem cannot function unless all of the original consultati e parties
are present.

Th Antarctic is thought by many to be the last great pot of gold at the e d
~urce rainbow, To listen to the chorus of cries about shar»g these vast

echoes the battle cries of the miners who went to Sutter's Mill 'n 18 9,
to Australia in 1851 and to the Klondike in 1896.

p familiar with the Antarctic, have to be skeptical about Ae amount
ge mineral r esourc

and its adjacent offshore areas. One must suspect that the cost of extraction will
put these resources beyond the reach of almost everyone and that in the world
market place it will be long time, if ever, before these resources are competitive.
Furthermore, I wouM suggest that it is only those nations already consultative
rnernbers of the Antarctic Treaty who by and large have the technological capa-
bility to find and extract such resources.

There may be a temptation to look at Antarctica as an extension of the "Law
of the Sea" rluestion and these non-renewable resources as part of the "cornrnon
heritage of mankind". I suggest that there is little similarity. Uses of the high
seas are historically viewed by nations as available to everyone, The land mass
of Antarctica is claimed in part by seven nations. Five other nations, including
the United States and the Soviet Union, hold liens on it, if you will, rights and
interests established by discovery, exploration, and occupation. I would suggest
that, if there is a parallel between the Law of the Sea experience and Antarctica,
it is a negative one. As many coastal states reacted to the common heritage prin-
cipal by extending their jurisdiction seaward over adjacent areas. The applica-
tion of the principal to Antarctica might well trigger a similar response among
the original Antarctic Treaty consultative parties.

In the negotiation of the CCAS and the CCAMI R, the Antarctic Treaty con-
sultative parties have recognized the limitations set forth in Article Vl of the treaty
to the effect that nothing in the treaty shall jeopardize the exercise of rights of
nations on the high seas. The taking of seals, fish, and other marine resources
are an established right on the high seas and thus their regulation is properly
'the subject of a convention agreed outside the Agreed Measures process of Arti-
cle N of the treaty.Non-renewable resources on, or adjacent to the Antarctic continent are an en-
tirely different matter. Unlike the CCAS and the CCAMLR, non-renewal resources
is an issue that effects the sovereignty of the original Antarctic Treaty consultative
parties and these parties have the option of either managing the exploration for
and the exploitation of such resources through a convention to which other na-
tions may be signatory or through a measure which limits participation to par-
«es consulting under terms of Article IX of the treaty.it is a measure of the confidence that the original Antarctic Treaty consultative
p res have gained in the treaty that they are willing to discuss measures to
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regulate the exploration and exploitation of non-renewable resources and th,
they are considering presently a measure open to other nations. This willingness
however, should under no circumstances be viewed as a lessening of interest or
concern for the rights, interests or asserted claims of the original consultative p~,
ties in Antarctica. It is an effort on their part to resolve the mineral resource ques.
tion ao as to minimize potential discord in the spirit of the Antarctic Treaty

It was equally the mutual concern about protecting the Antarctic environ.
ment that provided the common ground on which twelve representatives of delega.
tions at the Sixth Antarctic Treaty Consultative Meeting in Tokyo first met in.
forrnal!y without translators over coffee under the agenda itein "other business"
to discuss the effects of explor-ation for and exploitation of mineral resources
in Antarctica and agree that it was a rnatter for future consultation,

If one considers the effort spent on the Agreed Measures for the Conserva,
tion of Antarctic Fauna and Flora, the CCAS, CCAMLR, and the mineral resources
measure, which are af'ter all in themselves conservation measures, the Represen-
tatives of the Antarctic Treaty Consultative Parties have devoted a substantial
portion of their tiine to conservation matters, more time and effort than has been
devoted over the same period to the subject by any legislative body which deals
with more issues than just conservation matters.

There remains, however, a concern whether the consultative parties have the
will to enforce the measures their governments have enacted. There is the fear
that when environmental push comes to mineral resource shove the environment
will be the loser. It is suggested that the Antarctic environment would be more
protected under the status of "World Park" as declared by the United Nations,

This is not a new idea- It was first suggested at the First World Conference
on National Parks in Seattle in 1962. National Parks are peculiarly U.S. institu.
tions and not everyone would agree that they are a total protection against the
pressures of development, including mineral development. One has to ask w'ho
would administer this world park. The record of the U.N. environmental agency
does not inspire confidence. If turned over to the present occupiers of Antarctica
as a coinmission in trust for the United Nations why would the French, for exatn-
ple, be any more swayed in their decision to build an airfield through a penguin
rookery under the threat of U.N. disapproval than they are under the possible
censure of their consultative colleague@

More to the point is to build those national and international coalitions which
can effectively make public concern known to governments with responsibilities
and programs in Antarctica and require these governments to be accountable
As w'e have learned in our domestic fight for environmental awareness and sen
sitivity, vigilance is the price of a clean environment, and governmental institu-
tions have to he taught how to be accountable. In the case of Antarctica we start
with governmental institutions already sensitized to a considerable degree to a
much greater degree in fact than the General Assembly of the United Nations
and all but a few specialized U.N. agencies,

One avenue immediately available is greater reliance upon the inspection Pro
cess called for under Article VG of the treaty. While principally undergirding the
peaceful purposes of the treaty, inspection in Antarctica can focus on any activity



carried out there and report on compliance with any measure adopted by con-
sultative parties under terms of Article IX,Equally effective would be an alliance between environmental interest and
the tKientists who carry out their research in Antarctica. The perpetuation of Ant-
arctica as a scientific laboratory is inseparably tied to the preservation of the natural
environment. It is much more in the immediate interest of the scientist to preserve
the natural condition in Antarctica than it is in the interest of the politicians who
run governments. There are no voting constituents in Antarctica although I am
sure that had Mayor Daly lived long enough he would have ligured out a way
over time to have the emperor penguins vote Democratic in the Chicago primaries.

The scientist, who conceived the IGY and its Antarctic program, achieved
their success because they were willing to enter the arena of national and inter
national politics to achieve their aims. For the first ten years during which the
treaty was in force, the representatives of' science continued to play a major role

the development of national Antarctic policy and the extension of these policies
through the device of the treaty's consultative process.

R~gnition of the role of science as the predominant interest in the formu la-
tion and execution of United States Policy for Antarctica was reflected in Presi-
dent Nixon's announcement in 1970 of the transfer to the National Science Foun-
dation  NSF} of the responsibility to budget for all aspects of the United States'
activities in Antarctica including the programs' logistic support previously
budgeted by the Department of Defense. The National Science Foundation ac-
cepted the budgetary and housekeeping functions and eschewed the leader's role
in setting policy.The scientific community is ambivalent about assuming roles of political
leadership. Scientific statesmanship takes time and energy away from research.
Commitment to this cause or that party has inherent risks. As Antarctic issues
of concern to governments have moved away from a focus on science to address
matt ers of resource rnanagernent, the U.S. Antarctic scientific community appears
to have withdrawn from the deliberations and determinations of national Antarctic
policy. And yet, scientific research is Antarctica's principle product, and its pur-
suit remains the raison d' etre for national presence on the continent.

There is at stake right now for the Antarctic scientific community;

The scientist's right of freedom of access;
The continued uninterrupted flow of data;
The continued priority availability of the logistic support upon
which scientific field work depends;
The impact of nonconforming activities on the areas where
reach is best conducted;

The potential pollution of the environment; and
The maintenance of an assigned seat in the councils of govern-
ment and at the Treaty Consultative Meetings.

ls the issue of non-renewable resources and the regulation of exploration and
exploitation a concern of the UH, Antarctic scientific community? Certainly. Who's



gnrarcric Sc>ence Pvlicy

specially protected area is going to be covered with crude when the well blows
out/ Whose study plots in the Dry Valley are going to be ground into oblivion
when the drunken tractor driver goes for a drive? Whose support helicopter is
going to be diverted to get the appendicitis case out from a mining camp? Whose
C.t21 Hercules is going to be sent on a search and rescue mission «hen some
aerial geophysical survey plane disappears beyond the Ellsworth Mountains?

More important, who is going to serve as the watchdog, the traffic cop, to
inake the judgment when exploration or exploitation can be safely carried out,
to decide what limiting conditions will be placed on a permit to extract? How
many U.S. scientists who are conducting research in Antarctica know the cur-
rent provisions in the draft agreement on non-renewable resources pertaining to
the role of the scientific advisory group and the extent and limits to its authority
and review powers Has the NSF discussed with these scientists the evolution of
the concepts for this regime as they have developed since the first discossions
of the issue in japan at the Sixth Consultative Meeting7 Has the NSF preseri'ted
to the drafters of the U.S, position the views of these scientists either offered in-
dividually or through the Committee on Polar Research of the National Academy
of Sciences  NAS!?

The scientific community, the group most effected by mineral resource ex.
ploitation, has to ensure that instruments ratified by the governments which repre.
sent their interests include the statements of principle which recognise the need
for scientific judgment and contain the procedures that bring these judgments
lo bear on the decisions to explore, exploit, and extract mineral resources, or for
that rnatter govern any other peaceful activity in Antarctica.

Antarctic scientists must speak out. The agency of government which sup-
port their specific research must also reflect their broader concerns about the-
development of the political structure of Antarctica that protects research oppor-
tunities and about the protection of the Antarctic environment. lf the U.S. scien-
tific community individually and through the Committee on Polar Research of
the NAS were to take a public starid on such environmental issues, the conjunc-
tion of their interests with those of non-governmental, conservation organizations
would be. irresistible.

ln conclusion, let us:

Reaffirm that Antarctica shall be used for peaceful purposes only
and to that end work to strengthen and support the Antarctic
Treaty and the system of governance which is based on it;

Reemphasize that scientific research and the products of this
research shall be the principle product of Antarctica and that they
shall be used in so far as possible for the benefits of mankind;

Urge Antarctic scientists to play an active role in the development
of national Antarctic policy as well as actively pursue their ri~ h
ai fns;

Re~tate the commitment to the pro tection and preservation of the
natural environment in the treaty area and seek ways within the



Antarctic Treaty System to translate these goals into effective
measures of enforcement and accountability;

� Restate our commitment to refrain from and to discourage the
introduction into the councils of Antarctic affairs extraneous and
decisive political issues unrelated to the furtherance of the treaty
and its systems of regulatory measures adopted for the Antarctic
and the southern ocean..

Call upon our national institutions which are charged with the
responsibility to plan, organize and carry out national Antarctic
research programs to exert their efforts, and with our help, to bet-
ter inform the public abovt the nature of Antarctica and the ac-
tivities that are carried out there; and
Open the consultative process to other interested nations and
organizations which either have a legitimate interest in Antarctic
affairs or a contribution to make to its peaceful. development.

In the United States Iet us reexamine whether the, NSF is the appropriate agency
of government to further the development of U.S, activities in Antarctica or
whether it is time to consider the establishment of an independent agency or com-
rnission ta fulfill that purpose and to coordinate the activities of the several federal
agencies that have research and regulatory roles to play in Antarctica.

Let us not be distracted by the immediate specter of non-renewable resources
in Antarctica, but let us get in place the necessary regulatory structure before
exploitation becomes a reality.Let us not be mesmerized by the call to apply the common heritage principle
te Antarctica. Let us remember rather that this principal connotes chiefly exploita-
tion and sharing of natural resources and bears little or no relationship to the
princtpal of environmental preservation or to the peaceful pursuit of scientiftc
research.And, let us remember that it is not in anyone's interest to test how far the
Antarctic Treaty consultative parties will waive and dilute their rights to and
sovereignty over the Antarctic continent. Rather, it is wisdom to see how we can
further the arrangements that have been begun and to which the nations with
claims, historic rights, and interests in Antarctica have come to trust. To those
who would like to replace the Antarctic Treaty with some other arrangement,
1 urge they consider whether they could renegotiate today any multi-national
measure that would approach the Antarctic Treaty in terms of the positive benefits
it offers mankind.1 suggest that any alternative less than the present treaty will be a very ex-
pensive alternative. Dissolve th» Antarctic Treaty, and thereby Article 1V, and
national security interests in the region will dramatically inflate mil itary budgets.
Frankly, as an environmentalist of long standing, I would prefer to have those
tax dollars cleaning stacks to stop acid rain. I would prefer to see these tax dollars
going to help the community and economic development of some emerging nation.
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Let us keep in the forefront of our considerations that the primary pufpp~
af the Antarctic Treaty to which all is subordinate is the maintenance of Antarc
tica "for peaceful purposes only". All other uses, objectives, interests, activities
are subordinate to this single purpose. There is no non-renewable resource in
Antarctica that is more valuable to mankind than this primary goal of the Ant.
arctic Treaty, To those who ask what benefit mankind derives from Antarctica
and the Antarctic Treaty, the reply is Peace.



PART THREE

Marine Living Resources



JN! Maririe Living Resources

Antarctic marine living resources were the first of the major resource ques.
tions to be tackled by the Antarctic Treaty consultative parties, resulting in the
negotiation of the Convention for the Conservation of Antarctic Marine Living
Resources, called CCAMLR.

We will begin our session with two speakers. The first will be talking about
the resource background. What is the state of play in the ecosystem in terms pf
the Antarctic marine living resources, and why did the concerns for those resources
lead to action? This will take us to our second presentation on the history of the
negotiation of the CCAMLR and where we stand with that convention now.

Following the two major addresses, we w iH have four panelists. The first will
represent the environmental community, commenting on how that community
perce.ives the activities that have gone on to date with regard to Antarctic marine
living rem>urces. The second panelist wiH be discussing legislation which the United
States is now considering to implement the CCAMLR for U.S. citizens. The, third
panelist will discuss the economic aspects of Antarctic fisheries, looking particularly
at the kinds of vessels that might be employed in the fishery, what countries are
involved, and exactly what fishing activity is taktng place. We will conclude with
a panelist discussing the status of krill research, KriH, of course, is the animal
which is basic to the Antarctic marine ecosystem,
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1NTRODUCTION

One of the reasons for the increasing interest in many countries during the
last 2S years in the southern ocean around the Antarctic is the presence of major
living resources, The most important Antarctic marine food resources are the. krill
and some of the fish species, These resources can provide large quantities of animal
protein needed in future years to feed the quickly increasing human population,
However, it is important to limit the utilization of these valuable stocks to a per-
missible level so as to prevent over-exploitation of the food resources and to pro.
tect the overall Antarctic marine ecosystem against too rigid influences by man,

The krill  Eupkausia superba!, a euphausiid crustacean reaching a maximum
body length of about 6cm, is widely distributed m the cold upper water layers,
mostly between the surface and 200m depth, of the Antarctic ocean  Figs. 1 and
2!. The abundance of krill has been known since the explorations of Captain Cook
in 1775, since large quantities of krill were seen by the whalers in the stomach
contents of the baleen whales.

Fig, 1, Antarctic kri11  phot. Siegei!.
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Fig, 2, Major areas of kriss distribution,

KRILL AS A FOOD SOURCE

However, it was not until the early 1960s that plans were implemented ta
use the kriH as a direct source of human food. The first explorations for the
establishment af a krill fishery were started by the Soviet Union, followed by
ships from Japan and later from several other countries,

Through these activities, a proper technical basiswas developed for thecom-
merrial krill fishery. Hydroacoustic equipment was adapted to locate krill con-
centrations and pelagic trawls were developed with special designs for this type
of fishery  Figs. 3 and 4!, Considerable progress was made as well in the field
of krill pr~essing and development of various krill products  Fig. 5!. » t»s 1st
ter area, difficulties arose when a high fluoride content was identified in the krtll
meat proceed for human consumption. However, during subsequent experiments
it was found that in living krill the fluoride is concentrated in the shell only so
that the meat contains ]ow levels of fluor provided the krill is processed immediate
ly after catch and the shell separated entirely.
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p'ig. 3. Echo sounder trace of krill swarm  phot. BFA fur Fiseherei!.

Fig. 4. Pelagic trawl with large ltrilf catch
 phot, BFA fur Fischerei!.



I'ig,5. Pf'odtactt<<n «t tninre<l krttl m<..«< with b< ne separat jr 'pbot
Bi'A f~<r F'ir<:beret].

%'ith them ter hni<:al <ntI,ovatinns, a eornmerc;al k.rill fishery in <the Antaretilc
<kvellope<i vvhi<. tt presently produces approximately S30,000 m<. tric tons ef kr<'>1
'tnnu~lly  Fig, t<j. M<~st of the~. eatehes are n~;.<de in the Atlantic ~.<..tor, notably
t3te waters near Sotttb, Georgia, the South Orkney islands, an<3 north i!f Elephant
l8latuIl, Since I he l975$1977 set<son, in<:feasted land>ngs have co>ne also from '-h~
Indian Ocean secMr where<t8 <:@tehe8 in Pacilic vvat< re have been rather slH8!k

4r. Altnost % percent of the total l'tn<!ings are nta<ie by ships frG I the Sovi<t-t.
Unif>n. <knut 6 p«<reeAt by vessels from !span <!n<i the. r<" ma<neer by travellers f'ra~m
Poland� the Gertr<an De«no<.;ratic Republi<:, an!j s<irtte <>ther cpu»t<ries.



Fig. 6. Landintrts of hntarctfc kriII by areas and
countries
I. AtIantic Ocean
2. Indian Ocean
'3, Pacific Ocean
Froni FAO Ye;irbook iu Fishery Sl.atistics,

Further expartsivn of tire kriill fishery with steep ir~ereases in catches seems
possible. particularly since rhere exist a large number of suitable factory trawlers
which <",oul<l divert their efforts to Arrtan tie waters if fishing opportunities for
cli'tant-water fleets dimiriish further in other parts of the worl<i. Liirrtt~ng fae«rs
are remoteness of th< Arrtarctir Ocean, tough w'cather and ice conditions, and
tlirt slioftness rif flic fishing seasons  about 5 morrths!. High fuel costs and limita.
ti':~ns in sellirig suitable produr ts at good prices on the world market are also deter-
A:rtts to the developrr>ent oit this fishery.

FESHEREES STUDIES

However, the question arises to what extent the coinrrrercial kril! fishery oouhl
bf-" developed further without detrimeritaf effects to the kri!l stocks ard to the;
marine ecosystem as a whole. Sound w ieritifie krrowledlge is required to answer
tkts question,
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the surface and more scattered distribution during the day. Krill are tdso able
to tnove actively, even opposite to the currents, when feeding or spawning.
Reproduction takes place over a considerable period of titne, mostly between
Decetnber and March. Development frotn the egg to adolescent krill runs over
12 larval stages. Recent studies have shown that krill may live for at least six
years whereas previously its hfe-span had been assutned to be three to four years.
Little if any is presently known on the identification of separate krill stocks and
on the processes of their biological reproductive cycles.

Joint hydroacoustic surveys during FIBEX in the Atlantic and Indian Ocean
sectors, combined with net sampling progratns, provided the first preliminary
direct estimates of krill biotnass. Based on the results obtained in litnited areas
of investigation, the total biomass of krill has been roughly estimated at 200 million
metric tons, A "super swarm" located near Elephant Island covered an area of
about 450 square kilometers and may have contained perhaps sotne 2,5 million
metric tons of krill. However, it tnust be realized that estimates of biomass through
such methods are difficult, particularly since krill distribution is very patchy and
it is not known how much krill is scattered over wide parts of the Antarctic ocean
outside the dense concentrations. Other independent estimates of overall krill
biomass amounted to 500 750 million metric tons or ever tuore.

KRILL MANAGEMENT

Improved knowledge on all these aspects is urgently required to provide the
necessary scientific basis for a sound development and proper managetnent of
Antarctic krill fisheries which is one of the itnportant tasks for the recently
established international Convention for the Conservation of the Antarctic Marine
Living Resources  CCAMLR!, From our present knowledge it may be safe to
assume that the krill resources will allow a continuous annual catch of several
tens of million metric tons of krill without detritnental effects to the stocks and
to the tnarine ecosystetn  compared to the present total annual world fish land-
ings of about 75 tnillion tons!, The actual krill catch of 530,000 metric tons
�981/1982! represents roughly only 1 percent of the possible level of exploitation.
However, it will be important to avoid a concentration of krill fishing on only
a few localities. We tnust also assume that any influence of the fishery on the
krill stocks and their consumers could presutnably only be detected after the catch
of very large quantities of krilh Most important is the timely establishment of
an international strategy for the developtnent and management of the krill fishery,

FISH STOCKS AND THEIR UTILIZATION

Another major resource is the fish stocks around the Antarctic and Sub.
Antarctic islands and near the continent. There are about 100 fish species, tnost
of them endemic to the area, of which about 25 are of commercial interest  Fig.
8!. These fishes are mainly detnersal, living near the bottom but also moving fur-
ther up in search of food, mostly krill.
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Fig. 8. Some comtnerciat fish species of the Antarctic
ocean.

Commercial. utilization of Antarctic fish stocks started in the late 1960s with
fishing vessels from the Soviet Union. In the Atlantic sector rather large catches
were made in the beginning, and recent landings were in the order of 100,000
metric tons per year  Fig. 9!. The waters around South Georgia, South Orkneys,
Elephant Island, and the South Shetland Islands are the major fishing grounds.
Fishing around the Kerguilen Islands in the southern Indian Ocean started slightly
later, catches were in some years as large as 100,000-200,000 metric tons but re
mained during recent years at a level of 20,000 tons annually  Fig. 10!. Different
from the fishing areas in the Atlantic sector, fishery regulations and a licensing
system have been introduced by the French authorities after the establishment
of an exclusive economic zone around the Kerguelen and neighboring islands in
1978. Thus, fishery exploitation in these waters is now restricted to levels likely
to produce the rnaxirnum sustainable yield. In the Antarctic Ocean, fisheries fot'
finfish are almost entirely carried out by vessels from communist countries,
especially from the Soviet Union  about 80 percent of the landings!, Poland, Ger.
man Democratic Republic, Bulgaria, and possibly others. Only recently have some
trawlers from France cornrnenced fishing around Kerguelen,
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Fig. 9. Fishing areas for fish in the Atlantic sector of the Antarctic and
annual fish landings from these waters.

Fig, 10. FIshing areas around the Kerguelen Islands in the Southern Indian Ocean
and annual fish landings from these waters. From Bureau �980!.
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UItforturrately for the commercial fisheries in the Atlantic. sector there is still
a serious lark of detailed dlata, Therefore. only rather prelirrrinary assessrnerrts
of the status of the fish,'tock have been made. These studies indicate, hovvevcr,
that the fishery resources seem to be rather limited and vulnerable to heavy ex-
ploitation. The fish stocks concentrate on thc shelf areas around islands with lit-
tle if any migrations to other groups of islands. lnterrningling seems to be limited
to the vcnmic trarLsport of early life stages of Nritothenioids and juvenile ice-fishes
to neighboring areas. Furthermore, most fish species have a low production of
eggs and slow growth so that many fishes are already caught before they reach
.~xua! maturity. Since juvenile and adult fishes inhabit the same waters, yourtg
fishes are caught along with th» older ones, particularly as there, are presently
no regullations for mininurn trawl mesh sizes. The observed decreases in catch
rates anti in the sizes of fish caught as well as changes from one: fishing ground
to another and from one tnajor fish species to another must be corisidere8 as in,-
dications that the fisheries exploitation had already seriously effected the fish
stocks.

Young stages of Antarctic fish species have been observed in considerable
numbers in or near krill concerrtrations A special question is, therefore, vrhat
quarrtities of small fish are accidentally caught cluring the krill fisheries, thus
decreasing recruittnent to the fish stocks. lt»proved a~:ssmerrts of the actual status
of the fish stocks as a basis f' or properntanagement of these resources are urgent-
ly required aud it is hoped that with additional data this can be achieved soon
by CCAMLR.

SQUID AB A RESOURCE

A further vahtable food resource of the Antarctic ocean are the cephalopods,
particularly squid. Since they are excellent swimmers, it is rather difficult to catch
them with present techniques Little is knovvn about the size of these resources.
However, they must be qui,te considerable br<,'ause squid and their remains  be3jrs!
ar'e frequently observed as stomach contents of sperm whales, elephant seals,
penguins artd other aninnals. No squid fishery has developed yet in the Antarctic
but stretch a developrneiut seems possible dependent on technological progress andi
future demands on the worM market, Ar> assessment of the squid resources ap-
pears 88 irnpoi tant task, also sirree squid have to be considered as major predators
on kri1l,

A summary overview vn rough estimates of the size of the main marine liv-
ing resources in the Arrtarctic together with preliminary figures for the artnttal!
food consumption, krill. cepha!opods and fishes, is pres>. nt in Fig, l l. As a result
of extensive whaling, the number of baleen whales decreased to about one third
of the original population. h t-art be estimated that the present annual consurnp-
tion r!f' krill by whales is of the order of' 40 million mc".trrc tons which may be
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about 150 million tons lower than the food requirements of the original popula-
tion. Altogether whales, seals, birds and fishes may consume roughly 16S million
metric tons of krill annually, and this does not include an additional substantial
quantity eaten by cephalopods. These estimates indicate the enormous size of the
krill resources and they show that krill forms the main food basis for the existence
of the whole Antarctic marine ecosystem, The relationships within this ecosystem
which are rather complex are shown in a very simplified picture in I'ig. 12.
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Fig. 11. Living Antartic marine resources and their estimated annual food consump-
tion in the Antarctic [whales; excluding figures for sperm whales!. After Laws �97'7l,

Maintenance of the ecological relationships and restoration o depleted popula-
tions as well as prevention of irreversible changes in the marine ecosystem are
important objectives of the CCAMLR. In developing a strategy for the rnanage-
rnent of this ecosystem it must be realized that this system is not in balance. The
whale stocks decreased steeply due to whaling, The large amounts of krill, perhaps
150 million tons, no longer consumed by whales improved the food situation for
other components of the marine ecosystem, and in fact substantial increases in
the abundance of some other major krill consumers, especially the stocks of several
penguin species and crabeater and fur seals, have been observed. It is therefore
not possible to conclude that a restriction or even ban of krill fishing by man
will necessarily result in a corresponding increase of the whale population which,
of course, is not desirable. Thus, any proper management of the marine ecosystem
must take all components of the system into consideration and include right from
the beginning other most abundant krill consumers in addition to the whales,
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The Convention on the Conservation of
Antarctic Marine Living Resources
ROBERT ]. HOFMWN
&rien tific Program Director
Mv'ine Mammal Commis~ion
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In this paper, I @rill try to answer five questions: 1I what is, the Convention
o< the Conservation of Antarctic Marine Living Resources  CCAMLRI?; 2! what
are the key elements and the unique features of the Convention?; 3! what con.
cerns artd events led to the Convention?; 4! what steps have been taken to begin
implementing the Convention?; and 5! ~.hat types of problems might be en-
oountered in continuing ef'forts tv implement the Convention?

%'HAY IS CCAMLR'P

The Convention on tbe Conservation of Antarctic Marine Living Resources
isan international conservation agreement. It i» part of the Antarctic. Treaty system
and is intended to ensure that the Antarctic marine ecosystem is not affected
adveraely by harvesting of Antarctic krill, Fuphavsia superb~, or other tnarine
I>ving resources, It was concluded at a Diplotnatic Conference held in Canberra.,
Australia, May 7-20, 198 ! and entered into force on April 7, 2982 f30 days after
Rv..posit of the Eighth Instrument of Ratification!.

Most people involved in the: negotiation thought that it probably would take
five years or more, following signature in 1980, for the convention to enter into
force, The fact that it entered ir>to force in less than two years is significant and
illustrates the i<nportance attributed to the convention by the contracting parties,

~HAT ARE THE KEY ELEMENTS AND UNIQUE FEAT'URES
GS' CCAMLR7

From an operational perspective, the key elements of the Convention are Ar-
t>ales I, II, VH, IX, XII, XIV, XV, XVII, XVIII, XIX, XX, XXIII, and XXIV.

Article I indicates that the convention applies to the living resources in the
<<>ar'ne area south of the Antarctic Convergence. It defines Antarctic marine liv-
ijng resources as "the populations of finfish, moilusks, crustaceans and all other

ii3
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species of living organisms, including birds, found south of the Antarctic Con-
vergence " It defines the Antarctic Convergence using a series of map coordinates

Article II indicates that the objective of the conventiori is the conservation
of Antarctic marine living resources, and notes that, for the purposes of the con-
vention, the term "conservation" includes rational use,

Perhaps the most unique feature of the convention is the ecosystem~riented
conservation standard embodied in paragraph 3 of Article Il, This paragraph directs
that harvesting and associated activities be conducted so as to:

Prevent any harvested population from falling below the. level
which ensures the greatest net anriual increment;

Maintain the, ecological relationships between harvested, de-
pendent, and related populations of Antarctic marine living
r'eso 0 rces;

Restore depleted populations; and

Prevent or minimize the risk of changes in the marine ecosystem
which are not potentially reversible over two or three decades.

Article VII establishes the Commission for the Conservation of Antarctic
Marine Living Resources  CCAMLR!. Membership in the Commission includes
the contracting parties that participated in the May 1980 conference at which the
convention was «dopted, and is open to any State which has acceded to the regime,
during such time as that party is engaged in research or harvesting activities in
the convention area, and to any regional economic integration organization, dur-
ing such time as its States' members are entitled to be members.

The European Economic Community  EEC! has acceded to the convention
and is a member of the commission pursuant to the latter provision. In addition
to the EEC, the present members of the cotnmission are: Argentina, Australia;
Belgium; Chile; the Federal Republic of Gertrtany; France; the German Democratic
Republic; Japan; New ~~land; Norway; Poland; South Africa; the Union of Soviet
Socialist Republic; the United Kingdom; and the United States,

The functions of the cornrnission are described in Article IX, Among other
things, these functions are to:

Facilitate study of Antarctic marine living resources and the
ecosystem of which they are a part;

Compile data on the status of, and chang.s in the distribution, abun-
dance and productivity of, harvested and dependent or related
species and populations of Antarctic marine living resources;
Ensure the acquisition ol' catch and effort statis'ties; and
Formulate, adopt, and revise conservation measures on the basis
of the best scientific information available.
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The cominission also is directed to take full account of the recomrmendations and
advice of the Scientific Committee, to publish and maintain a record of all con-
servation measures in force, and to publish relevant data and reports of the Scien.
tific Cotninittee. Article Xll of the convention requires that commission decisions
on miatters of substance be taken by consensus and that the question of whether
a matter is one of substance be treated as a rnatter of substance,

The requirement to publish relevant data, the reports of the scientific corn-
inittee, and the conservation measures in force is of great potential iinportance
since it ensures that the basis of decisions and the decisions of the commission
and tbe scientific commi ttee will be available and subject to external review. The
consensus system of decision making also is of great potential importance since
it in effect gives each commission member a veto which could be used to impede
or prevent effective implementation of the convention.

Article XIV estab! ishes the Scientific Committee for the Conservation of Ant-
arctic Marine Living Resources, The Scientific Committee is to provide a forurm
for consultation and cooperation concerning the collection, study. and exchange
of infortmation concerning Antarctic marine living resources. The convention
directs. atnong other things, that it:

� Establish criteria and methods for determining needed conserva-
tion measures;

� Regularly assess the direct and indirect effects of harvesting on
the status and trends of Antarctic marine living resources; and

� Formulate proposals for the conduct of national and international
research programs related to Antarctic marine living resources,

To facilitate the work of the Scientific Committee, Article XX of the conven-
tioli requires that members of the commission provide:

l, P'o the greatest extent possible! such statistical, biological, and
other data as the CCAMLR and Scientific Committee may require
to carry out their functions;

2. information about their harvesting activit ies, induding fishing areas
and vessels, so as to enable reliable catch and effort statistics to
be compiled; and

3. Information on steps taken to implement conservation measures
adopted by the commission.

The article also provides that advantage shall be taken of harvesting activities
to collect data needed to assess the impact of harvesting. This last provision is
unique and could be of great importance since it constitutes an obligation or direc-
tivee to use vessels engaged in harvesting and related activities to help obtain in-
fortnation neoeasary to meet the convention objectives.

Article XXIII of the convention requires that the coinmission and the Scien-
tific Ccearnittee cooperate with the Antarctic Treaty Consultative Parties  ATCPs!
on matters falling within the competency of the ATCPs, to cooperate with the
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Food and Agricultural Organization and other specialized agencies of the United
Nations, and to seek to develop working relationships with the. Scientific Corn-
mittee on Antarctic Research OSCAR!, the Scientific Committee on Ocean Resrasrch
�COR! the International Whaling Commission fiWC!, and other intergovernmental
and non-governmental organizations which could contribute to their cwork.

Article XXIV provides for the establishment of an observation and inspec-
tion system to ensure observance of the provisions of the convention and, pend-
ing establishment of the system, directs that commission members seek to establish
interim arrangements for carrying out inspections according to basic principles
set forth in the Article.

In addition there are three Articles which are of potential significance due,
in part, to their financial implications. These are Articles XV, XVIII, and XIX.
Article XV provides for appointment of an Executive Secretary and staffing of
a Secretariat. Article XVI!I provides that the CCAMLR and the Scientific Corn-
mittee shall have four official languages � English, French, Russian, and Spanish-
Article XIX provides that cornrnission merribers shall contribute equally to the
budget during the first five years after the convention enters into force and that
the contributions thereafter shall be determined according to two criteria.. the
amount harvested and an equal sharing among all parties.

WHAT CONCERNS AND EVENTS LED TO THE CONVENTIONÃ~

The primary impetus for the convention was concern about the possible in-
direct effects of krill harvesting in the southern ocean. Antarct ic krill is the d orni-
nant herbivore in the southern ocean food web and the principal component in
the diets of-. fin, blue, humpback, and minke whales; crabeater and Antarctic fur
seals; Adelie, chinstrap, macaroni, and rockhopper penguins; and several specie
of fishes and squid. Some of these species are eaten in turn by sperm whales.
killer whales, leopard seals, and other species, Thus, harvesting of Antarctic krilm
could affect these dependent species as well as the target krill populations.

Experimental harvesting of trill was initiated in the early 1960s and begari
to expand in the early 1970s  Bakus, et al. 1978!. At the VIIIth Antarctic Treaty
Consultative Meeting, held in Oslo in 1975, the representatives of the consultative
parties recommended  Recommendation VIII- l0! that their governments: initiate
or expand studies of Antarctic marine living resources; encourage further
cooperative studies among the consultative parties; encourage studies w'hich could
lead to development of effective measures of the conservation of Antarcttc tnarine
living resources; and urge the SCAR, through their national committees. to coa-
tinue its work on these matters and to consider convening, as soon as practicabl~,
a meeting to discuss current work and report on programs for the study and coxa-
servation of Antarctic marine living resources. They also recommended that the
subject "Antarctic Marine Living Resources" be included on the agenda for tha
Ninth Consultative Meeting.

In response to the request in Recommendation VIII-10, the SCAR Group of
Specialists on Living Resources of the southern ocean organized and convened
a conference to review knowledge of antarctic living resources and to develop



a proposal for I'uture cooperative studies, The conference was held in Woods Hole,
Massachusetts, August 17 2l, 'l976, It, and subsequent meetings of the Group of
Specialists, resulted in a report which summarized existing knowledge of the
biology and ecology of Antarctic marine living resources and outlined a recom-
rnended plan  or "Biological Investigations of Marine Antarctic Systems and Stocks
 BIOMASS!"  SCAR/SCOR, ]977I.

The principal objective of the BIOMASS Program is "to gain a deeper
understanding of the structure and dynamic functioning of the Antarctic marine
ecosystem as a basis for the future management of potential living resources.'
trnplernentation of the program began with planning and conduct of a coordinated,
tnulti-national, multi-ship research effort. This program, called the First lnterna.
tional BIOMASS Experiment  FIBEXI, was conducted during the 1%6.1981 austral
sumtner, involved 13 ships from 11 nations, and was designed prirnari!y to im-
prove knowledge of krill distribution and abundance. A Second International
BIOMASS Experiment tSIBEXj was initiated during the 1983-1984 austral surn-
rner and will continue during the 1984-1985 austral summer. Its primary objec-
tive is to obtain a better understanding of the dynamics of the krill-dominated
part of the Antarctic marine ecosystem. particularly the relationship between the
advance and retreat of sea-ice and krill distribution and abundance.

Also in response to Recommendatio~ VIII-10, the subject of "Antarctic Marine
Living Resources" was considered during the IXth Antarctic Treaty Consultative
Meeting held in London in 1977. At this meeting, the representatives of the ron.
sultative parties recommended that a definitive regime for the conservation of
Antarctic marine living resources be concluded before the end of 1978 and that
a special consultative meeting be convened in order to elaborate the regime. They
also recommended that the regime should provide for the effective conservation
of the marine living resources of' the Antarctic ecosystem as a whole, that, where
necessary for ~ffective conservation, the regime should extend north of latitude
60'S.  the northern boundary of the Antarctic Treaty area!, and that the regime
should not apply to species such as whales and seals already regulated by existing
international agreements.

Pu rsuant to this recommendation, a SpeciaL Antarctic Treaty Consultative
Meeting was held in Canberra, Australia, from February 27 to March 16, 1978
to begin elaborating a living resources regime, Before and during this meeting,
draft regimes were submitted by eight delegations. After preliminary discussion,
elements o  the various drafts were combined to form a composite discussion draft.

Not all issues could be resolved during the meeting, It was not possible, for
exatnple, to reach agreement on the basic conservation principles or standards
to be embodied in the regime, the system of decision-making to be used, and the
poasible participation and role of the European Economic Community. Conse-
quently, a second session of the Special Antarctic Treaty Consultative Meeting
was held in Buenos Aires, Argentina, from July 17-28. 1978, and informal con-
sultations were held in 'Washington, D.C.  September, 1978!; Bern, Switzerland
Parch, 1979!, and during the Xth Antarctic Treaty Consultative Meeting held
in%'aahington, D.C.  September 17 to October 5, 1979!. Agreement on the basic
conservation standard  Article 1$j was reached during the Buenos Aires meeting.
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h consensus system of decision-making was agreed during the informal consulta-
tions in Washington, D.C, in September, 1978. General agreement on reinaining
difficulties was reached during the Xth Antarctic Treaty Consultative Meeting
and, aa noted earlier, a Diplomatic Conference was held in Canberra, from May
7-20, 1980, to conclude the Convention.

WHAT STEPS HAVE BEEN TAKEN TO BEGIN IMPLEMENTING
THE CONVENTION?

During the Diplomatic Conference held in Msy 1980, it was agreed that a
meeting should be held in 1981 to determine steps that might be taken to facilitate
early operations of the commission, Scientific Committee, and executive secretariat
to be established when the convention came into force. This ineeting, held in
Hobart, Australia, from September 10-24, 1981, provided an opportunity for a
preliminary exchange of views on s number of procedural and administrative
issues, including rules of procedure for the commission and Scientific Commit-
tee, initial staff requirements for the secretariat, financial requirements, and titn-
ing and agendas for the first commission and Scientific Committee meetings.

The convention entered into force on April 7, '1982 and the first meetings of
the commission and Scientific Committee were held in Hobart, from May 2S to
june 11, 19B2. During its first meeting, the commission elected a Chairman and
V~hairtnan; adopted rules of procedure, financial regulations, and staff retubt-
tiona; appointed an Executive Secretary; concluded an interim headquarters alp ce-
ment; and, prepared budgets for 1982 and 1983. Australia was elected the first
Chairman and Japan the ViceZhairrnan of the commission. It was decided that,
after the Australian term, the chairmanship of the cornrnission would automatically
pass to the other rneinbers in the order of the member states arranged alphabeti-
caily in the English language. In addition to appointing an Executive Secretary,
the commission authorized the execu tive secretary to hire a scientific officer, data
manager, adrninistrationjfinance officer, and a sten~retary.

The first meeting of the Scientific Committee was somewhat less productive.
There were differing views as to the types of decisions that should be subject
to decision-making  voting}, when the European Economic Community and/or its
member states should participate in decision-making, and whether decisions should
be taken by consensus or by some type of qualified majority of the members pre-
sent and voting. Consequently, it was not possible to reach ~ment on Rules
of Procedure, and, although informal discussions were held, it was not possible
to reach agreement on a plan for the future work of the committee. A chairman
and two vicechairrnen were confirmed in accordance with a commission agree-
ment concerning election and rotation of the Chairman and ViceChairman of the
Commission. Observers from the Food and Agriculture Organization of the United
Nations  FAG!, Institutes for Oceanography tIOC!, International Whaling Com-
mission /WC!, and International Union for Conservation of Nature and Natural
Resources tIUCN! were present for the meetings of both the commission and Sc3en-
tific Committee but, because most discussions dealt with procediiral mat ters, they
were not permitted to attend or participate in many of the discussions.



The second meetings of the commission and the Scientific Committee were
held in Hobart from August 29 to September 9, l983. The issues concerning Rules
of Procedure of the Scientific Committee were resolved early during the meetings
and the committee was able to begin consideration of a number of matters bear-
ing upon implementation of the convention. Discussions focused on two general
areas: l! information and data requirements; and 2! research requirements arid
rnanagernent goals.

Information and Data Requirements

hfter initial discussion, an ad hoc working group was constituted to facilitate
coasideratian of this subject. Discussion within the group led to general agree-
ment on: procedures for determining and reporting data from past fishing and
scientific activities in the convention area; the types of catch, effort, and related
biologiud information that would be desirable to collect during future fishing
operations in order to permit the types of stock assessments that ultimately may
be itecesrmry to effectively meet the convention objectives; and the types of data
fram l982-1983 and 1983-1984 fishing operations that should be compiled and
distributed in advance, or brought to the next meeting, in order to facilitate the
wort of the Scientific Committee. It was not possible to reach agreement an the
precise types of fishery and related infarmation that would be required to meet
the convention objectives, or how such data should be reported and synthesized
to best meet the needs of the Scientific Committee and commission. It was agreed
that the Secretariat's data manager would: consult with members during the inter-
aessional period to facilitate identification and compilation of existing data; par-
ticipate in the inter-sessional meetings of the ad hoc data working group; and,
consult with the IWC, the North Atlantic Fishery Organization  NAFO!, and other
relevant data centers to determine how their experience might be used to expedite
the development of an effective data base and data processing system,

Research Requirements and Management Goals

Discussion under this subject heading covered a broad range of topics in-
cluding. the need to promptly assess the status of certain exploited fish stocks;
the potential use of indicator species to detect and monitor the possible effects
of krill harvesting on dependent and related populations of Antarctic marine liv-
ing resources; the possible utility of a joint commission/commit tee seminar ta con-
sider management objectives and alternative approaches to ecosystem manage-
rnent; and, the desirability of providing funds to FAO to assist in the preparati-on
and publication of "Species Identification Sheets for the Southern Ocean." As
a result of these discussions, it was agreed that- fish stock asa~nent would be

uded as a special item on the agenda for the l984 Scientific Committee meeting
to facilitate consideration of this agenda item, rnernbers would review and pro-
vide comments, evaluations, and/or data concerning the stock assessments done
bY the BIOhVtSS Working Group on Fish Biology  now Fish Ecology! and reported
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in BIOMASS Report Series No. 12; the BIOMASS Working Party on Bird Ecology
and the SCAR Group of Specialists on Seals would be asked for their views con-
cerning the possible use of birds and seals as indicators of the state of the Antarc-
tic ecosystem; the SCAR Group of Specialists on Southern Ocean Ecosysterns
and their Living Resources would be requested to provide copies of the species
data summaries being up-dated by members of the group; the subject of manage.
ment goals and the ecosyste.m approach to management would be included as
a special agenda item for the 1984 and subsequent meetings of the Scientific Corn-
mittee; and, funding would be provided to FAO to facilitate preparation and
publication of "Species Data Sheets for the Southern Ocean."

The committee also considered rooperat ion with other organizations, proposals
for the establishment of subsidiary bodies, and arrangements for the next meeting.
It was agreed that the committee should continue efforts to develop effective work-
ing relationships with FAO, SCARtSCOR, fWC, IOC, and JUCN, that an ad hoc
working group on publication matters would be constituted to consider and make
remrnmendations concerning documentation and publication policy; and that the
1984 meeting would be held in Hobart, September 3-13, 1984, in conjunction with
the commission meeting.

During its second meeting, the commission approved the "Scientific Corn-
mittee's Rules of Procedure"; received the report of the Scientific Cornrnittee;
noted that the Scientific Committee had made progress in determining data re-
quirernents and collection procedures; welrorned an tnvitation to hold the iater-
sessional meeting of the ad hoc Data Working Group in Woods Hole,
Massachusetts; established a Standing Committee on Administration and Firtaace;
extended the interim headquarters agreement; and, adopted provisional budgets
for 1984 and 1985. The commission considered, but did not approve, requests from
two non-government organizations, Greenpeace International and the Antarctic
and Southern Ocean Coalition  ASOC!, for observer status at meetings of the Com-
mission and Scientific Committee, It was agreed that the executive secretary would
write to both organizations requesting information as to their ability to contribute
to the convention objectives,

Observers from FAO, IOC, IUCN, IWC, SCAR, and SCOR attended the
meetings of both the rommission and the Scientific Committee.

WHAT TYPES OF PROBLEMS MIGHT BE ENCOUNTERED IN

CONTINUING EFFORTS TO IMPLEMENT THE CONVENTION?

As noted earlier, the CCAMLR is unique in a number of ways. It applies to
an entire, defrnab!e marine ecosystem; it requires that harvesting and associated
activities consider and avoid adverse impacts on dependent and related species
and populations, and the ecosystem as a whole, as well as on harvested species
and populations; and, unlike most conservation agreements, it was established
before the principle species of concern, Euphausia superba, had been overharvested
and required emergency management measures.

There are na precedents for the ecosystem perspective embodied in the con-
vention and no models that can be used to accurately predict the likely direct
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and indirect effects of different harvest levels and strategies. Also, relatively lit-
tle is known about the southern ocean ecosystem. Therefore, the greatest poten-
tial iinpediment to achieving the convention objectives no doubt will be lack of
information, Information, for example. on the basic structure and dynamics of
the Antarctic marine ecosystem, on the discreteness, size and productivity of
harvested and dependent species and populations, and on fishing effort and the
quantities, sizes and biological characteristics of species which are taken, including
bymtch, by year, season, and locality,

Articles M, XV, and XX of CCAMLR recognize the need for adequate and
reliable data and, as noted earlier, the Scientific Cornrnittee, as one of its first
tasks, has taken on the job of defining data needs and the procedures that should
be used to collect, report, and archive various types of data to best facilitate the
worli of the coinmission and the Scientific Committee.  The purpose of the June
1984 meeting of the ad hoc Data Working Group in Woods Hole was to continue
this effort.! The committee also has recognized that it will not be possible to assess
and monitor each and every species that could be affected indirectly, as well as
directly, by harvesting and associated activities, and has initiated consultations
with the SCAR Group of Specialists on Seals and the BIOMASS Working Party
on Bird Ecology to determine what species or populations of seals and birds, if
any, rnigltt function as sensitive indicators of harvest-caused changes in krill
distribution or abundance.

The BIOMASS Program, mentioned earlier, has provided and is providing
some ef the basic biological and ecological data needed to achieve the convention
objectives. There presently are no plans, however, for a Third BIOMASS Ex-
periment In addition, while there can be no doubt that adc}itional ~ch is need-
ed. there are differing views as to the types of studies that are needed most and
whether they should be formulated and coordinated under the auspices of SCAR,
ar was done for BIOMASS, or under the auspices of the new Living Resources
Convention. Failure to resolve these differences of view and to continue and ex.
pand basic as well as applied research in the southern ocean could delay or pre.
vent effective implementation of the Convention.

Another potential impediment is the fact, as noted earlier, that commission
decisions must be made by consensus. This gives each member a veto which can
be used for political, economic, or other reasons to block action. Thus, the suc-
cess of ongoing efforts to define and obtain necessary information will depend,
to a great extent, on the desirc of aII parties to have the convention work. More
importantly, since the convention provides that harvesting and related activit.ies
in the convention area shall be unregulated until such time as the commission
decides that quotas, gear restrictions, or other types of conservation measures
are necessary, it is clear that the success of the convention itself will depend, to
a great extent, on the desire of all parties to see it succeed. If the desire is there,
it should be reflected in the willingness of fishing nations to adopt conservation
tneasures indicative of' the degree of uncertainty concerning the possible direct
and indirect effects of various harvest levels and strategies; in the willingness of
both fishing and non-fishing nations to invest in long-term programs to assess
and irtonitor key components of the southern ocean ecosystem; in the timely sub-
tniasion by contracting parties of both scientific and fishery data; in the staffing
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of the executive secretariat; and, ia the support of the Scientific Committee
commission,

A fourth potential impediment could be difficulty elaborating and implem �
ing an effective system of observation and inspection, and, pending establish
of this system, development of interim arrangements as envisioried by the con
vention. This is important for two reasons, First, an effective system o f obse
tion and inspection is necessary to verify compliance with conservation m~+f~
that are adopted. Second, an effective system of observation and inspectipn cp~
bined with appropriate and effective conservation measures, are nece~gy tp re
affirm and demonstrate the viability pf the convention and the Antarctic Treaty
System of which it is a part.

CONCLUSIONS

In conclusion, it seems to me that the Convention on the Conservation of Ani
arctic Marine Living Resources is innovative, well conceived, and, if iinpleinented
effectively, fully capable of assuring that utilization of the fishery resources and
associated activities do not have adverse effects on the Antarctic marine ecosysteni
or any of its component elements In addition, while lack of data and a number
of other things could prevent or impede effective implementation, it seems tp
me that the rapid ratification and "start-up" of the convention demonstrate a com-
mitrnent to the convention objectives and provide reason for optimism. Actions
taken in the next several years will determine whether or not this optimism is
justified.
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INTRODUCTION

The Convention on the Conservation of Antarctic Marine Living Resources
 CCAMLR! is particularly noteworthy in at least three respects.

First, a major Antarctic fishery had not emerged by 1980, making CCAMLR
one of the few international treaties concerned with the conservation of wildlife
to be concluded prior to significant commercial pressure on the species it was
primarily designed to protect. This is significant because experience with whal-
ing and fishing industries throughout the world has demonstrated how difficult
it is to conserve the resource once the industry has become overcapitalized and
ovefexploitation has become the norm. The CCAMLR provides a unique oppor-
ttinity to manage Antarctic marine living resources wisely from the outset.

Second, CCAMLR obliges its parties to adopt an "ecosystem approach" to
tlie exploitation of such marine living resources. The major impetus for the con-
vention was the likelihood of a greatly expanded unregulated commercial harvest
«krill and the possible effects of that harvest on numerous other species, in-
cliiding baleen whales, seals, penguins, and fish. The convention represents an
effort to ensure that the harvest of krill will be carried out in a way that gives
consideration to the impact of that harvest not only on krill but also on these
b«species, thereby protecting the stability of the Antarctic marine ecosystem.

Th«raditional approach of fisheries treaties is to consider only the stock being
fished when setting harvest levels.

ird, although grill represent the rxaajor concern giving rise to the conven-
tion, they are not its exclusive focus. Rather, by its terins, the convent' n applies
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to all Antarctic marine living resources, a term defined to include living organisms,
including birds, found south of the Antarctic convergence, Although this immense
stretch of ocean really represerits many ecosysterns, the convention defines as just
one ecosystem the "complex of relationships", extending over this area, of such
resources "with each other and with their physical environment."

Despite the innovation and breadth of CCAMLR, the effective conservation
of Antarctic marine living resources will rest largely on interpretation of Article
II of the convention. Indeed, perhaps the most important and most difficult con-
ceptual task relating to implementation of the convention will be the interpre ta-
tion of the principles of conservation of Article II and their translation into criteria
and methods for the formulation of conservation measures. In this commentary,
we interpret these conservation principles, set forth appropriate measures that
can and should be implemented pursuant to them, and final! y discuss two obstacles
to effective implementation of such conservation measures.

INTERPRETATION OF THE PRINCIPLES OF CONSERVATIQN

Article II's principles of conservation must be read as complementary guides
in pursuit of the overall goal of prese:rving Antarctic natural marine ecosystems
while also allowing some degree of harvest.'

The first conservation principle permits harvesting and associated activities
as long as they do not cause a decrease in the size of any harvested population
below a level close to that which ensures greatest net annual increment. This stan-
dard draws upon and is similar to the management regimes for the Marine Mam-
mal Protection Act and the Internatiorial Whaling Convention gWC!. The level
of greatest net annual increment is the ultimate limit on harvest. If a population
is. below that level, then harvest must be consistent with recovery to that level
or must cease. This principle encompasses not only krill and whales, which are
of course subject to harvest, but all populations of other species that directly or
indirectly interact with a harvested population.

In terms of establishing harvest levels for krill, the possibility that this species
ia not significantly above the level of greatest net annual increment calls initially
for an extremely conservative harvest under Article II throughout Antarctic marine
ecosystems. Such a view led some U.S. scientists to recommend in 19'79 that the
harvest of krill not exceed 2.5 million tons, and subsequently in l982 that same
group called for a limitation on the allowable annual rate of increase of harvest
rather than an absolute ceiling on the amount.

Whales and other predators comprise all other current or foreseeable harvest
in the Antarctic, Establishing levels of greatest net annual increment for these
species raises important questions about the appropriate choice of basel ines for
population levels. For example, the blue and humpback whales are severely
depleted with reference to initial population sizes. Through over-harvest, the 1 lue
whale has declined from some 200,000 to 10,000 individuals and the humpback
~hale from �0,NN to 3,000 individuals. However, because of the. apparent in-
creased abundance of other krill predators, such as minke whales, seals, penguins
and squid, these depleted whale species may not have accus to the ainount of



krlll th&'t sustained their initial populations. Indeed, if viewed solely in terms of
the currently accessible krill source, these endangered species might now be con-
sidered to be at or near the level of greatest net annual increment mandated by
the convention.

Such a conclusion would be unwarranted. The level of greatest net annual
increment required by the convention was conceptually derived from and should
follow the established policies of the IWC and the U.S. Marine Marnrnal Protec-
tion Act. Under these laws, initial population sixes � those historic levels which
evolved over many years and which only recently have been altered dramatically
by human activity � serve as reference points. This choice provides a guarantee
of population stability of some genetic and evolutionary standing, Any alternative
postwxploitation baseline would counter intuitively reduce the convention re-
quirernents for restoration of exploited populations in proportion to the degree
of exploitation before establishment of the baseline,

The second conservation principle of Article Il requires harvesting and
associated activities to be conducted so as "to prevent changes or rninirnixe the
risk of changes in the marine ecosystem which are not potentially reversible over
two or three decades." Hence, while the first principle sets limits on the degree
to which populations may be altered by human exploitation, this second princi-
ple sets a rate at which such changes must be reversible. This principle is an irn-
portaat innovation in conservation law because it addresses the resilience of an
emsystern to harvest and associated activities.

Perhaps the simplest application of this principle concerns the introduction
of alien species Introduction and successful establishment of virtually any alien
species in an Antarctic ecosystem would permanently alter that ecosystem, at a
minimum by addition of one species, and therefore would not be consistent with
the principle of reversibility. It would appear appropriate for the commission to
adopt a conservation measure that would prohibit introduction of any alien species
iato any Antarctic ecosystem unless the existence of the. species can be easily ter-

ted  e.g. sled~ogsj. Such a measure would extend uiiambiguously to inarine
ecosystems what is already required for the Antarctic continent and ice-shelves
under the Agreed Measures of the 1959 Antarctic Treaty. Because of past ex-
perience with the introduction of anadromous fishes in South America, any such
rneaaure should include agreement not to release exotic species north of the Ant-
arctic convergence when such speciea are likely to spend part of their lif~cle
within the oonvention area.

The third principle of Article II calls for the maintenance of ecological rela-
tionships between and among harvested, dependent, and related populations. On
its face, this principle is obscure. If it referred to roles w hich organisms play�
such as prey, predator, competitor, or symbtont � then extinction might be the
minimum that must be prevented consistent with this principle. Such an inter-
pretation would strip the provision of any significance, however, because other
provisions of Article II require limits on harvest mell before a species would ever
become endangered.

A better interpretation of this principle would require the designation of pro-
tected areas of sea, where harvest would be prohibited except as useful in modi-
fying ecological relationships to restore the ecosystem to such a structure and
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function as it was before harvesting occurred. This interpretation would
extend to the sea the well-estab/ished notion that pristine areas sho�ld b
tained in Antarctica. Maintenance of such areas is a traditional tool of ecpsyst
conservation and is specifically contemplated in Article IX o f the conventio
presence of substantial pristine areas in the southern ocean also would tend !p
buffer harvested areas against the risk of inadvertent overexploitation. Throu+
such an interpretation, this principle is a useful component in Article II corn
plementing the other two principles and enhancing their effectiveness jn
complishing the general conservation goal of preserving the natural
ecosystems of Antarctica while allowing for some rational use. This third princi.
pie of Article II is also a mandate for basic ecological research. If the conventton
parties tnust maintain ecological relationships that are not necessarily addressed
by the principle of stable recruitment or reversibility, then they must know what
those relationships are.

IMPLEMENTATION OF THE PRINCIPLES OF CONSERVATION

To implement the foregoing conservation principles, the convention establishes
regulatory and scientific bodies with the authority to impose a fully panoply of
conservation measures and the flexibility to adopt or to revise such measures ex-
peditiously. The principle regulatory organ of the convention is the Commission
for the Conservation of Antarctic Marine Living Resources. All signatories and
certain other parties are represented on the commission.

Recognizing the recency of establishment of the conservation principles in
Article II of the CCAMLR, the commission should consider the following actions
in implementing the conservation principles of Article If.>

Sound implementation of the principles will require subdivision of
the convention area. Priority should be given to identifying
geographic divisions that rest upon a sound and finely~nstructed
ecological foundation,

Management indicator species and depleted species should be iden-
tified as soon as possible, and sampled periodically for appropriate
life history statistics in each agreed-upon subdivision of the
Antarctic marine complex of ecosystems.

A substantial portion of such ecologically differentiated areas
should be completely protected from harvest and associated
activities.

Harvest effort in portions of those areas open to exploitation should
be regulated differentially, in order to facilitate assessment of the
effects of harvest pursuant to an agreed-upon experimental design.

Harvest of krill and other species should be so regulated in any
open area that the harvest is consistent with the maintenance or
restoration of the harvested species, indicator species, and depleted
species to levels of greatest net annual increment above, defined
with respect to initial population size.
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Article H's principle of reversibility should address adaptive change
resulting from artificial ~lection as well m ecolog cal chang . A
methodology for cor'relating harvest practices with rates o f rever-
sal of the effects of harvest should be developed for harvested
species, indicator species, and depleted species.
Basic research on Antarctic marine ecosystems should be, en-
hanced, even though the research may have no obvious applica-

to stable recruitment or to reversibility of change.

pBSTAQLES ~ IMPLEMENTATION OF THE PRINCIPLES OF
CONSERVATION

There are at least two potential impediments within the convention that could
prevent effective implementation of appropriate conservation measures, First,
adoption of all conservation measures will require consensus voting by the com-
nussion arid, second, any party can escape the requirements imposed by adopted
conservation measures after giving public notice of such a decision.

Article XII of the convention requires the commission to make substantive
decisions by consensus and provides that determinations as to whether any par-
ticular decisions are substantive or procedural in nature are to be "a matter of
substance." That provision effectively gives each commission member a veto over
virtually any decision because the convention does not automatically implement
any specific conservation measure or specific fisheries data reporting requirements
Hence, any single member or minority can block adoption of measures that would
strengthen conservation or data reporting requirements.

The potential for such minority vetoes was apparent at the first meeting of
the commission and Scientific Committee in May - June, 19S2. The USSR pro-
longed debate on many issues by tenaciously advancing every detail of its posi-
tion, The Soviets may also be a stumbling block to timely adoption of conserva-
tion measures and reporting requirements. The USSR kr ill fishery is reportedly
500,000 metric tons per year, by their own estimates, whereas the Japanese report
only about 30,000 tons and the other fishing nations report less. Furthermore,
several stocks of finfish may already have been depleted by Soviet fishing, The
Soviets are in no hurry to have detailed reporting requirements or harvest restric-
tions imposed by the commission. Such an approach would appear to contravene
Article XXII of the convention, which obligates each contracting party to under-
take "to exert appropriate efforts, consistent with the Charter of the United Na-
«ons, to the end that no one engages in any activity contrary to the objective of
this Convention." This article can be read to mandate efforts against minority
vetoes within the commission as well as efforts against those who stand outside
of the convention.

n the pelly Amendment to the Fishermen's Protect' e Act, t
authorized import restrictions agar«t »ti«s whose a
fectiveness o f international programs for fisheries con rvati«
or threatened species. Perhaps because of its power'. us «h

t would
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address the problem of minority vetoes that could be more easily, and more fre-
quently, employed. Such a device would have less dire consequences than full
uae of the Pelly Amendment.

One such authority that we have recommended for inclusion in the implement-
ing legislation for the convention would be a procedural requirement for con-
gressional notification in the case ol'any instance when a minority of commission.
members blocks an action sought by the majority, The provision could appropriate-
ly require that the notification include a brief description of the action blocked,
a determination of whether the nation or nations should be certified under the
Felly Amendment, and a statement of those actions, if any, which the Secretary
of State or Secretary of Commerce intend to take in response to the veto. To mate
the notice requirement effective, it should be mandatory.

Even i  certain conservation measures are adopted by the commission,
however, Article LK paragraph 6 of the convention permits commission members
to eacape any otherwise binding conservation measure provided that notice of
such decision ia given to the commission within 180 days after a member has been
notified of the measure in question. An additional procedure provides opportuni-
ty for commission members to reconsider their positions in light of any such reser-
vations, Given the damage that such reservations to conservation measures could
do to operation of the convention, any intention to reserve should be subject to
the greatest possible public scrutiny,

Any decision by the United States to take a reservation should be preceded
by proposal in the Federal Register and opportunity for comment. For reserva-
tions by other ixnninisaion members, notice should be given in the Feabra/ Register
so that conservation organizations and others will have timely opportunity to
endeavor to persuade reserving governments to reconsider. Such a provision is
especially important in light of our long-standing conservation interest in the en-
dangered great whales. Even though the United States currently has no Antarc-
tic fishery, a notice requirement for U.S. reservations is appropriate because we
may establish a fishery at some future time and because we may find reasons
to consider a reservation other than those dependent upon the existence of a
domestic Antarctic fishery.

 X!NCLUSKQN

The CGVCLR was adopted in 1980 and entered into form in April, 1982. Since
then, the cornrnission has met twice and resolved principally minor procedural
matters. Whether the convention will live up to its great potential in preserving
the Antarctic through its comprehensive ecosystem approach therefore remains
to be ~n. At this point, however, it is clear that the stage is set for a ~illing
international coinrnunity to establish a precedent of prudent use and conserva-
tion, of one of the wor/d's last unspoiled natural areas.
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Scientific interest in the Antarctic began in the 1800s and expanded greatly
in the 1920s and 1930s with the development of aerial and motorized exploration.
Aa a result of this early exploration, seven countries claimed sovereignty over
territory in Antarctica by 1959. The claims for four countries � Australia, France,
Nevr Zealand, and Norway � were mutually accepted. The claims of three other
countries � Argentina, Chile, and the United Kingdom � overlap and conflict
irt the area of the Antarctic peninsula south of Cape Horn. The United States,
the Soviet Umon, Belgium, Japan, and South Africa have made no territorial claims
in Antarctica and do not recognize the claims of others. However, they reserve
all their basic historic rights

During the 1957-1958 International Geophysical Year gGY!, a 12 nation scien-
tific effort comprised of the seven claimants plus the U.S., USSR, Japan, South
Africa, and Belgium created the biggest Antarctic expedition of all time. The
cespexation exhibited during the IGY led to the 1959 signing of the Antarctic Trea-
ty by the 12 lGY nations. The three main provisions of the treaty provide that;
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l! Antarctica will be used for peaceful purposes only: 2! freedom for acierttific in-
vestigation will continue, and 3! all claims to territory in Antarctica are frotexL
The treaty does not effect the claim of any of the signatories to rights or elaizzis
in Antarctica and prohibits asserting new claims. The current 14-membeir oatioQs
ineet approximately every tvt o years in consultative meetings to discuss iaataes
that concern the treaty.

The Antarctica Treaty has been an unusual and successful exaunple of inter-
national cooperation among States with differing political systems as well as dif-
ferent legal and political views regarding Antarctic jurisdiction, However, the treatY
does not apply to activities in Antarr tica other than those enumerated abosre-
Arnong those areas with which the treaty does not deal are the questions of ree7lue8
developtnent. At the time of the conclusion of the treaty, the prospect of these
activities seemed too remote, and the issues they posed too difficult.

On the subject o f non living resourse exploitation, the Antarctic. Treaty is zscrn-
specific. Minerals were originally slated to be the second resource issue to be
discussed by the treaty parties after the first consultative agreernentort Arttarctic
semis. Living resources, and in particular the question of krill, quickly overtook
the minerals issue on the agenda, Currently, the question of a minerals regirsie
is being considered by both member governments and non-member partiea

AGREED MEASURES AND THE ANTARCTIC CONSERVATION ACT

initial measures to protect and preserve the plants and animals. of Antarctica
were first recommended by the United States and agreed to by the consultative
countries at the Third Antarctic Treaty Consultative Meeting in 1904. Tbi~
"Agreed Measures for the Conservation of Antarctic Flora and Fauna" were of
limited usefulness in protecting marine living resources because they refer cinly
to rnarnrnals and birds and do not effectively apply to the high seas, The Attttlrc-
tic Conservatioii Act of l078  ACA! implemented the Agreed Measures ackyted
at the 1964 consultative meeting and also implemented Recornmendatioe VIE-3
of the Eighth Meeting which designated sites of special interest and definetl the
scope of permissible activities allowed within these sites, To accomplish this pssr-
poae, the act directed the Director of the National Science Foundation  NSF! to
establish a regulatory system to control; 1! the taking of plants and animaja aative
to Antarctica, the introduction of non-native species, and the disposal of polluta~
by U S. citizens; and 2! other activities of U.S. citizens in certain areas of Arttare6ca.

By ]977, the consultative parties had agreed that conclusion of a new Ielaj
regime to provide for the conservation of Antarctic marine living resources ~
their first priority. The focus on conservation of Antarctic marine living retairurcaa
was the culmination of several factors. First, scientific studies in the polar recicitss
had uncovered that Antarctic waters offered significant marine livirtg reso~
potential. Second, attention had begun to focus on Antarctic krill, a small sthrixagi
like crustacean, rich in protein which is found in Antarctic waters iri verY 4xg8
qiiantities and was reviewed as a potential source of protein for camrnerciaI ex-
ploitation. Third, the decrease in fish landings from traditional fishing grotsrtda
and the establishment of the 200-mi!e fishing zone~ by a number of couatries
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stimulated the search for new fishing areas, including the waters around Antarc-
tica. Fourth, the potential that the Antarctic inarine ecosystem was too fragile
'to sustain ttncontrolled harvesting of krill, which play an essential role in the Ant-
arctic food chain, alerted biologists to potential dangers of living resource develop-
ment. Most importantly, there were identified large gaps in our understanding
of the Antarctic marine ecosystem and thus in the data necessary to ensure pro-
per management of marine resources there.

The combination of the above listed factors led the consultative parties to
conclude, at their t977 meeting in London, that negotiation of an agreement to
provide further conservation of Antarctic marine living resources was necessary,

THE CONVENTION ON CONSERVATION OF ANTARCTIC MARINE
LIVING RESOURCES

The Convention on Conservation of Antarctic Marine Living Resources
IGCAMLR!, which was concluded in 1980, and entered into force on April 7, 1982,
derives from the initiative taken by the Antarctic Treaty consultative parties in
l977, The convention sets forth a conservation standard which reflects U.S. con-
cern for an ecosystem approach to the management of Antarctic marirte living
resources. Consistent with its conservation objectives, the convention applies to
a geograpIitc area designed to approximate the full extent of the Antarctic marine
ecosystem, The convention area is considerably larger than that covered by the
Antarctic Treaty which applies only to the area south of latitude 60'S,

The convention also provides for the establishment of machinery necessary
to carry otit its objectives, This includes the Commission for Conservation of Ant-
arctic Marine Living Resources, which is headquartered in Hobart, Tasrnania;
the Scientific Committee for the Conservation of Antarctic Marine Living
Resources, designed to provide objective scientific assessments and recoinrnen-
dations to the commission; arid a secretariat to serve both the commission and
the Scientific Committee. The convention provides that the commission will
operate on the basis of a consensus or no objection procedure which has been
characteristic of the Antarctic Treaty system.

ANTARCTIC CONSERVATION LEGISLATION AND CONGRESSIONAL
OVERSIGHT

During the Third Consultative Antarctic Meeting in 1964, certain recommend-
ed meastIres to preserve and protect the plants and animals in Antarctica had
been recommended by the United States and agreed to by the consultative coun-
tries.. These "Agreed Measures for the Conservation of Antarctic Flora and Fauna"
limited the taking of native species of plants and animals, controlled the introduc-
tion of non-native species into Antarctica, regulated the disposal of pollutants in
Antarctica, and provided for the protection of certain areas. The National Science
Foundation  NSFI, which has primary responsibility for United States activities
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in Antarctica, had adopted the terms of the agreed measures and recornmesscLs-
tionsas interim guidelines. The Department of State IDQS! requested enactxaesst
of H.R 7749, the Antarctic Conservation Act of 1977, in june of 1977, beeMa8~
of the lack of statutory authority to enforce the guidelincw and because of increelssng
public tnterest and activity in Antarctica. In 1977, H.R. 7749 was introduced to
intplernent the Agreed Measures and to establish regulatory authority for the NSF.
The DOS believed that enactment of the bill would underscore the cornrstibneet
of the United States to the protection of Antarctica's unique environmenL

On June 13, 1977, Mr. Murphy of New York, Chairman of the Cotnrnittee 4+
Merchant Marine and Fisheries, introduced at the request of the DOS, H,R. 77~,
the Antarctic Conservation Act of 1977. The bill was referred jointly to the CORD.
mit tees an Merchant Marine and Fisheries and Science and Technology. and josstt
hearings were held on the legislation on September 12, 1977, by the Subcomtaittsse
on Fisheries and Wildlife Conservation and the Environment of the Corrmnittsse
on Merchant Marine and Ftsheries, and the Subcommittee on the Environnaesst
and the Atmosphere of the Comtnittee on Science and Technology.

H R. 7749 was reported from the Committee on Merchant Marine and Fishct:-ries
on March 31, 1978, and from the Committee on Science and Technology on esty
18, 1978, H.R. 77i9 was signed into law on October 28, 1978

Congressional interest in establishing a comprehensive and effective iater-
national convention for the conservation of living marine resources of An~acsL
was further evidenced by the introduction of H.R, 10905 by Representatbre Ed-
win 8, Forsythe, ranking Republican member of the Subcontmittee on Fiahe&Cs
and Wildlife Conservation and the Environment of the Merchant Marine ~
Fisheries Committee in 1978. This bill provided for the establishment of a pro-
gram to study, assess, and monitor the living marine resources of the Antarctic
Ocean. H.R, 10905 was then superseded by H,R. 12668, which included aa eesea-
tial ingredient of H.R. 10905, a program for the development of data n~xmsary
to establish conservation regulations for the harvesting of krill. H.R. 1 668 also
provided for the establishment of a similar program to protect and conserve ~
living resources in the Arctic Ocean. H.R, 12668 was passed by the House and
sent to the Senate in May of 1978 but no further action was reported.

The Senate was also busy reviewing U.S, Antarctic living martne resmsvm
policy in 1978, Hearings were held before the National Ocean Policy Study of
the Committee on Cornrnerce, Science, and Transportation on June 14, 1978. 74~
hearirtgs were conducted as oversight in the negotiations between the United!~es
and the 12 other parties to the Antarctic Treaty on a governing re@'me for the
conservation and management of living marine resources in the Antarctic, Kms-
phasis during these hearings was on the need for interagency coordination in con-
ducting Anumtic ~ch. Questions were raised concerning the adequacy of U R
resaurch capabilities, including the need for additional research vessels mith
tcebreaking capacity.
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RATIFICATION OF THE CONVENTION

During 1'979 and 1980, negotiations werc conducted during the Antarctic Treaty
consultative meetings to develop a regime for the Antarctic marine living resources.
These negotiations produced a draft convention which was finalized at a diplomatic
conference held in Canberra, Australia, May 7-20, l980. The convention was signed
in September, 1980, and forwarded to the Senate for consideratton on December
>, 1980. The convention applied to all species of living marine organisms which
occur south of the Antarctic convergence and provided for the establishment of
a Sc ietttific Committee, commission, and executive secretariat to iden.tify and take
soch actions as may be necessary to consider these species and the ecosystem
of which they are a part, The convention was designed to come into force 30 days
following ratification by 8 of the 15 signatory nations. The first meeting of the
commission was scheduled to be held within three months following entry into
«rce. Hearings on the convention were held by the Senate Committee on Foreign
Relations an October 27, 1981. The U.S. Senate gave its advice and consent to
the ratification of the convention on December 16, 1981, and the convention entered
into force early in 1982 with the first meetings of the Antarctic Commission and
Scientific Committee taking place in late May and early June of 1982.

IMPI KMKNTING LEGISLATION

ln 1983, H.R. 3416 was introduced by Chairman Breaux and Mr. Forsythe
at the request of the Administration to irnplernent the CCAMLR. The bill as in-
'troduced was referred to the House Merchant Marine and Fisheries Committee
and Foreign Affairs Committee, A summary of the bill, as introduced, follows;

A. Findings, Purpose, and Definitions
� provided legislative authority necessary to implement the

convention for the United States

� regulated the harvesting of living organisms south of the
Antarctic convergence

B. Representatives

� provided that the United States representative to the commts-
sion would be a federal employee appointed by the Secretary
of State with concurrence of the Secretary of Commerce snd
Director of the National Science Foundation

� the representatives to the Scientific Committee would be ap-
pointed by the Secretary of Commerce. with concurrence of
the Secretary of State and Director of the National Science
Foundation and would be a federal employee
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Conservation Measures and System of Observation and Inspcctiori

� au'thorized Secretary of State, with concurrence of Secretary
of Commcrce and Director of the National Science Founda-
tiorl, to accept or not accept a conservation measure adopted
by the commission

� authorized Secretary of State, with concurrence of Secretary
of Commerce, Director of National Science Foundation, and
Sccrctary of the Department liousing the U.S. Coast Guard to
agrcc to a systcrn of observation anrl inspection

D. Unlawful Activities

� it would be unlawful to:

1! harvest in violation of the convention;

2! violate a regulation issued under the act; and

3! handle any marine living resource or product harvested in
violation of the act,

Regulations
� authorized Secretary of Commerce to issue regulations to im-

plerrtent act in consultation with the Secretary of State and
other appropriate agencies

Note; This adds regulatory authority to Commcrce which prc
viously had only eiiforcement authority,

Civil and Criminal Offenses

established the liability for civil penalty of any person who com-
rnits an act prohibited by Section 6

the Secretary of Commerce was charged with assessing the civd
penalty and the authority to remit or mitigate a penalty
provided the opportunity for a hearing and for judicial review
of' a penalty

provided that a person is guilty of an offense if that person
commits any act prohibited by Scctioii 6, and prescribed punish-
ment for an. offense

Federal Agency Cooperation

� authorised the Secretary of Commerce and the Director of the
5atiorial Science Foundation, tn consultation with thc
Secretary of State and other appropriate Federal agencies, to
design and conduct a directed research program on Antarctic
marine living resources and to furnish facilities and person-
nel to the commission

Authorization of Appropriations

� authorized to be appropriated from time to time monies
necessary for,



1! travel expenses of the United States representatives;
2! U.S contribution to the budget of the cornniission; and
3! the directed research program and the furnishing of facilities

and personnel to the commission

ln preparing for a hearing on H.R. 3416, the Subcommittee on Fisheries and
.ild/ife Conservation and the Environment sought the opinions of individual U.S.
scientists on the adequacy of the U.S. Antarctic scientific research program, as
well as the opinions of the Administration and concerned public interest groups
on the specifics of H.R. 34tt> and a nutnber of possible amendments. The sub-
cornrnit tee, which was already familiar with the National Academy of Science's
%AS! l98t "Steele Report" evaluating Antarctic marine ecosystem research,' as
welt as the 1983 NAS report on Antarctic research priorities,' was concerned that
the implementing legislation further U.S. interests in both the scientific as well
as the policy arena. This was based on the assumption that there may be some
merit in altruistic endeavors pursued as science-for-science-sake, but the United
States must first give consideration to the relevance of the research to U.S na-
tional and international interests, which, as noted in the Steele Report. are not
necessarily identical with those of other countries.

Representatives of the Antarctic scientific community were asked to advise
the subcommittee on whether current and planned research in their fields was
sufficient to provide the information necessary for national and international
resource rrtanagement decisions under the CCAMLR, as well as decisions which
may be rectuired under the to-be-developed Antarctic minerals regime. lf the scien-
tists believed such research was not adequate, they were asked to elaborate on
the areas where additional attention was necessary and by what institutions. They
were also asked for recommendations for improving the collection of informa.
tion and incorporation of research expertise in setting U,S. Antarctic policy. Finally,
the scientists were asked whether the process by which national and international
priorities are set and decisions made is adequate to guarantee informed involve-
ment by the Ij.S. dc legation to CCAMLR.

The subcommittee also asked each member of the Antarctic Policy Group~
a seri~a of questions relating to agency responsibilities for Antarctic policy, the
decision-making process for establishing Antarctic research priorities, the amount
of coordination between involved offices, and the criteria used to evaluate research
efforts.

The responses of the scientific community to the subcommittee's inquiry were
not promising. In particular, serious questions were raised about.

The failure of NSF to exercise a consistent and effective position of
leadership in Antarctic research;
The inadequacy of U.S. resources devoted to Antarctic research;
The fragmentation of the U.S. research effort;

The research limitations imposed by the availability of only one
U,S, ice-strengthened oceanographic research vessel  that vessel
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largely devoted to a transportation and supply function for Palmer
Station on the Antarctic Peninsula!;

The need for rnechanisrns for expanding participatton by U.S.
scientists in policy discussions;
The insufficiency of ecosystem modeling research, and other
regmch neceraary for living and non-living resource management
decisions;

The inadequacy of oceanographic facilities essential to overcome
the logistical difficulties of working in the southern oceazt;
The overemphasis by the NSF on funding research of theoretical
nature; and

� The lack of NOAA/Nh4FS personnel with Antarctic expertise.

The degree of frustration with the administration of the U.S, research pro-
grarrt was evident in letters written to the subcommittee by prominent U.S. scien-
tists, For exatnple, one letter described the lark of U.S, commitment to Antarct~
leadership:

"... since 1972, the U.S, Antarctic research efforts have witnessed a
period of major retrenchment at just the time when most other Ant-
arctic Treaty signatories have greatly expanded their research
presence in the Antarctic, At the present time, we have little infor-
mation to even crudely evaluate the onshore or offshore non-livittg
resource potential of Antarctica. Consequently, there is little scien-
tific basis to guide future U.S. policy positions on these issues. The
U.S, has fallen from a position of leadership in Antarctic research
to another 'face. in-theerowd' of interested observers."

Another letter criticized the extent to which limited research fundirtg ma@
being manipulated:

"...  some! people spend a great deal of time and effort trying ta in-
flueftce  with increasing success!, and keeping track of, blocks of
mortey. and basically are spending their creative energy on non-
scientific activities ... The end result is that [theyI spend their creative
energy politicking and find their science directed by the funding; they
dare not take chances with creative innovations which involve risk
{but are the heart and guts of progressive science!"

Supplementing the views o  individual members of the scientific comrnucaaty
were the comments of public groups concerned with Antarctic policy. Two grampa
submitted exhaustive comments, the Antarctica Project' and the Envimamcma-
tal Defense Fund  KDF!,s for themselves and a number of other enviroamental
o rgantzatt os

The EDF focused its comments on the need for public participation ~d
broader agency involvement in the U.S. decision-making process with reapact to.



the CCAMLR, and on the necessity for a directed research program under the
leadership of the Secretary of Cotnrnerce. Although urging Commerce involve-
ment, EDF also expressed exasperation with NOAA for its failure to take its
rightful place in Antarctic affairs. In the words of EDF:

"NSF and NOAA appear to agree in principle on a division of respon-
sibility between basic and directed research in the southern ocean,
but whereas NSF has requested and received appropriations to carry
out its apparent mission in Antarctica, NOAA has reserved a seat on
the Antarctic express. but failed to buy a ticket."

The EDF rerognizcd, as did the subcommittee, that simply giving NOAA
a mandate to carry out a directed research program was unworkable because the
agency had ttot undertaken the planning necessary to justify such a program. In
fact, NOAA had not even requested an appropriation for an Antarctic program.
The National Oceanographic and Atmospheric Administration/National Marine
Fisheries Service participated actively in the First international Biological Ex-
peritnent  FIBEX! under the Biological Investigations of Marine Antarctic Systems
and Stocks  BIOMASS! program. in early 1981 They had used approximately
$185.000 tn this effort, with $135,000 accumulated from a special 5OAA Ad
mirtistrator's Fund and $50,000 from NMFS reprogramttting. Although
NOAAJNMFS participation in the Second International Biological Experiment
 SIRENS! under BlOMASS, was urged by the BIOMASS organizers and NSF, the
Administration did not request Antarctic program funding for NOAA'NMVS for
FY 1984. This, despite a NMFS request for $3LS,GGG and a NMFS statetnent to
NOAA that "...continued minimal participation  in BIOMASS! is c~ntial to tnain-
tain our credibility in the Antarctic marine science community..." Furthermore,
efforts by the House Committee on Merchant Marine and Fisheries to secure such
furtding failed for lack of support from the Administration and the House Ap-
propriations Committee.

Despite, or perhaps because o . NOAA's lack of leadership in Antarctic af-
fairs, EDF called upon the subcommittee to amend H.R. 3416 to require the
Secretary of Commerce, in coordination with the Director of NSF, and in, con-
sultation with the Secretary of the CCAMLR, to prepare and carry out a plan
of research designed to facilitate implementation of the convention.

The second area of EDF concern centered around the question of public and
aIFncy participation in the convention decision-making process. Amendments were
proposed in this area to:

1! Specify that the Secretary o State must, at least annually, unless
thc commission prescribed otherwiae, prepare and transmit to the
cornrnission and to the Scientific Comtnittee established under the
convention a rapport addressing the requirements of convention Ar-
ticles XX, XXI, and XXII, and make such reports availablc for
public inspection, Article XX provides for reporti,ng by commis.
sion members of statistical, biological, and other data and infor-
rnation on implementation of the convention. Article XXl provides



for reporting of enforcement measures. Article XXlf requires
member nations to report any ac tivities coming to their attention
which are contrary to the objectives of the convention.

2! Require notification to Congress of instances where a majority of
Commission members is blocked from taking action by a rninori-
ty of members. According to EDF, sinr e the convention requires
that substantive decisions be made by consensus, any commission
member can effectively veto virtually any decision, including adop-
tion of conservation or data reporting requirements. The EDF
believed that such a notification requirement wouM facilitate use
o  the Pelly Amendment to the Fishermen's Protective Act. This
Act allows import restrictions against nations whose actions
diminish the effectiveness of an international fishery conservation

program.

3! Require public notice in the Federaj Register, and opportunity for
comment, on any proposed reservation of the United States or any
notification of reservation made by another commission member
pursuant to Article 1X, paragraph 6, of the. convention. A commis-
sion member can escape being bound by a conservation measure
if he gives notice of a reservation within 180 days of being notified
of the measure, When this occurs, other commission irternbers may
also reconsider their positions, The EDF expressed the opinion
that because reservations to conservation measures could do serious
harm to convention operations, they should be siubject to the
greatest possible public scrutiny,

4j incorporate a provision which would require agencies responsi ~
ble for implementation of the convention to provide the greatest
possible opportunity for input from the environmental and scien-
t.ific communities in the development and negotiation of U.S.
positions.

S j Require concurrence of the NSF in the promulgation of any regula-
tions by the Secretary of Commcrce. The EDF proposed this
amendment to avoid overlap with NSF, which has authority for
issuing regulations relating to the taking of any native mammals
or birds south of latitude 60'S. under the Antarctic Conservation
Act of 1978.

0! Clarify that the purpose of consultation with other agencies under
the legislation is to ensure compliance with the Marine Mammal
Protection Act of �72, the Endangered Species Act of 1973, the.
National Environmental Protection Act of 1969, and other laws

applicable to conservation l' or the Antarctic ecosystem.

The comments of the Antarctica Project were supportive of the EDF pm-
posals, with particular emphasis on the need to: 1! direct NOAA, NSF, the Marion
Mammal Cornrnission, and interested agencies to prepare the type of reseaxch
and monitoring program required to effectively implement CCAMLR; and 2! direct
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those same agencies to analyze the needs of the commission's scientific cornrnit-
tee and secretariat so that facilities and personnel of the United States may be
detailed to facilitate the work of CCAMLR. Taking note of the President's 1982
directive for agencies other than NSF to "...fund and undertake directed short-
terrn programs of scientific activity related to Antarctica upon the recomrnenda-
tions of the Antarctic Project endorsed NQAA assuming the initiative in direct-
ing research designed to provide information needed to manage the southern
ocean.'

The Antarctica Project also added some of its own observations and sugges-
tions for amendment to H.R. 3416, including proposals that; 1! the Administrator
of NO'AA be substituted for the Secretary of Commerce as the individual respon-
sible for deciding, with the Secretary of State and Director of the NSF, whether
the U.S. should file a reservation to a conservation rneasur; 2I the reservation
process should be subject to a formal rule making procedure; and 3! concurrence
of the Marine Mammal Commission should be required before promulgation of
any regulations by the lead agency.

The legislation was reported by the subcommittee, with amendments, to the
full cornrnittee on Merchant Marine and Fisheries on September 20, !983, and
was reported by the full committee on September 22, 1983. As reported by the
committee. the bill contained several technical and two substantive amendments.
The first major amendment adds an additional finding declaring that a directed
research program concerning the living marine resources of th» Antarctic is essen ~
axial to achieve United States objectives under the convention, and directs the
Secretary of Commerce, in consultation with the NSF, other appropriate U.S.
officials. and the executive secretary of the convention to prepare a continuing
three-year plan for a directed research program on Antarctic living marine
resourc-es The plan shall;

First, describe priority directed research needs for convention
implementation;

Second, identify which of those needs will be fulfilled by the
United States; and

Third, specify other research needs including funds, personnel,
and facilities, including the need for and cost of erthanced ship
capacity, to carry out other U,S. research objectives in Antarctica.
This three-year plan is required to be developed by February l,
l984, and will take effect during FY 1985, The plan should be up-
dated annually with the final plan being developed for FY 1087,
to cover research requirements through FY 1090.

In order to support an expanded and more comprehensive program of research
on Antarctic marine living resources, improved research capacity may be found
necessary by the agencies, A letter from the !National Academy of Sciences Polar
Research and the Ocean Services Board, to the President's Office of Science and
Technology, dated February 6, 1980, records the Board's reasons for believing
the "modernization or replacement of the on!y ice-strengthened research vessel
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available to the U.S. scientific community is of urgent importance." The ques-
tion of additional research facilities, including an ice-strengthened res~ v~
should be addressed in the development of the directed research programs of tbe
NSF, NOAA, and other involved agencies.

In preparing the directed research program plans, the committee urged NOAA
to review and take into account comments concerning information needs, research
objectives, and research priorities described in the Marine Mammal Comrnissiors
letter to the NSF, dated December 14, 1978; Research Emphases for the U.&-
Antarctic Program, Polar Research Board, et al., 1983; and An Evaluation of Aat-
arctic Marine Ecosystem Research, Committee to Evaluate Antarctic Marine
Ecosystem Research, 1981.

The second major amendment would require the Secretary of State to ptsbfi&
in the FerIeral Register. a! if practicable, timely notice of each proposed deciaiaa
regarding the acceptance or non-acceptance by the United States or a conrsersra-
tion measure adopted by the commission, and to invite public written cornrnerstrs
thereon; and b! notice of each final decision. The intent of the committee in ma?-
ing this amendment was to provide a forum for public participation in Antarctic
decision-making without imposing the rigidity of a formal rule-making procedtste
on the DOS.

Th*House Foreign Affairs Committee's Subcommittee on Human Rights~
international Organisations, held a hearing on H.R. 3416, as reported by the Mer-
chartt lttlarine and Fisheries Committee, on April 12, 1984. Testimony during that
hearing was presented by Administration witnesses and environmental grorsps
on three resolutions concerning U,S. policy on marine mammals, as well as oa
H.R. 3416, Markup of H.R, 3415 has not been scheduled by the Foreign Affairs
Cornrnittee, as of this writing, pending final decision on arnendrnents being d~
cussed between the Administration and congressional staff.

NOTES

' Art Eve jrratiort of Antarctic Marine Ecosystem Research, Committee to evtslts-
ate Antarctic Marine Ecosystem Research, National Research Council, National
Academy of Sciences, National Academy Press, Washington, D.C., 1981

' Re~ Emphases for the U. S, Antarctic Ph~m, Polar Reams Board, Com-
mission on Physical Sciences, Mathematics, and Resources, National Resrearrch
Council, National Academy of Scierrces, National Academy Press, Washirtgtoa,
D.C,. 1983.

-' Department of Commerce, Department of Defer}se, Department of the InterMsr
Department of the Treasury, Department of Transportation, Department ef
Energy, Environmental Protection Agency, Council on Environmental Qtssali-
ty, Arms Control and Disarmament Agency,

' The Antarctica Project submitted its statement on behalf of Grecnpeace-USA.
Ocean Society, Natural Resources Defense Council, Sierra Club, Defenders' of



Wildlife, Connecticut Cetacean Society, Friends of Whales. Fund for ]canimals,
the Center for Environmental Education, the Monitor Consortium, and the Ant-
arctic and Southern Ocean Coalition  ASOCl which has over 130 organixations
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s The Environtmental Defense Fund submitted its statement on behalf of itself,
Center for Environmental Education, Friends of the Earth, International in-
stitute for Environment and Development, National Audubon Society, National
Parks and Conservation Association, National Wildlife Federation, Natural
Resources Defense Council, Sierra Club, and WorM Wildlife Fund � U.S.
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1NTRODUCTION

Growing resource scarcity resulted from the dwindling stocks of oonventionaliy
harvested species, and extension of national jurisdiction with subsequent restric-
tions oa the long-range fleets, have greatly contributed to the increased interest
of many nations in the economic potential of the southern ocean.

Countries with large distant-water harvesting capabilities and high demand
for fuLh food were particularly encouraged to look for new fishing opportunities
«hen it was found that Antarctic fishery resources could support sustained, large-
scale operations.

Antarctic krill, finfish resources, and marine marnrnals are of most immediate
economic value for these states, since they can be taken by existing fleets corn-
posed of hunting ships, factory trawlers, mother-ships and other long-distance
fishing vessels

While techno logical advances in extraction and util Nation of tltese resources
indicate that world fisheries will be able to expand quickly in the southern ocean,
inany biological, economic, political and legal problems related to these activities
are still not fully resolved.

The collapse of inany of the world's fisheries, including those of whales and
seals, showers how easily and quickly a ftshery can become overwxploited. indeed,
the finfish remurces of Antarctica have already been badly depleted and pressures
on seal stock and Antarctic kri l l, "the protein sou+a: of the last frontier" are grow-
ing with subsequent intensification of the international concern that now attends
the development of the Antarctic fisheries.
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The global impact of this activity is based not so much on the current�
relatively modest � harvest level of the Antarctic marine living resources, but
rather because it may effect the equilibrium of the whole Antarctic ecosystenL
Ecological implications of krill exploitation have not yet been definitively iden-
tified and very little is known of the factors controlling the abundance of lcrilf
in that area. Although commercial exploitation of the Antarctic marine living
resources has been expanding during the last several years, there is no effective
resource management regime which would ensure the rational utilization and ocin-
trolled expansion of the fisheries in Antarctic waters.

The nature of kril1 and other Antarctic fishery resources, extreme remoteness
of the southern ocean fishing grounds in relation to the world's main popuhation
centers, and adverse hydrometeorological conditions, require sophisticated
technology in harvesting, processing, and preserving. Efficient support of Ioag.
range fishing operations and product deliveries to the consumption markets from
this remote area are needed on a sustained basis. These factors may put thL Azit-
arctic fishery resources beyond the reach of all but the most advanced fishing
nations. Marine living resources of Antarctica, particularly krill, finfish and seals
are the main targets in the present expansion of these states to the fishing grottsids
of the southern ocean,

Because the Antarctic finfish resources are already showing clear sigIMs of
depletion, the most significant potential as a source of marine protein is the trill
However, processing difficulties of krill into economically viable food grade
products- delay the moment in which it will be possible to undertake a series of
initiatives assurmg peaceful and equitable use of this source of food for the grow-
ing world population, At present, however, the krill fishery is still sttrrottnded
by many uncertainties and exploited through subsidized fishing effort af the few'
developed fishing countries.

lf Antarctic marine living resources are to serve as an important and long-
terra source of sea protein, the economic efficiency of their use becomes particillarly
i.mportant in these fisheries. This goal can be achieved by high production yields
and low costs of harvesting'proceming operations. At present, krill proioessifg p~
problems and high cost of operation of the factory ships are the mast ixnmetIiate
obstacles for further expansion of a large-scale fishery in this region.. This paper
addresses some of the most important economic aspects of the Antarctic fishery
and discusses some principal problems of the distant-water fleet activities in this
area.

THE GR0%'T8 AND DECLINE OF ANTARCTIC FINFISH FISHERY

The finfish fishery in Antarctic waters may serve as a typical example of the
resource exploitation pattern based on the Maximum Sustainable Viefd {MS'
concept so niucb criticized for ignoring the complex set of interrelationships found
among elements of the marine environment. lt has already been proven repeatedky
that the MSY appears to lead to a classic fisheries development cycle of: dimaveriag
a new resource; rushing to utilize it; capitalizing of a new fishing fleet; overfishiag
baaed on maximizing the "sustainable yield" of one species while providiag a
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Table t

Volume Of Southern Slue Whit ng Catch
During 1976-19B2 iin metric tons!

1981 19821976 1977 1978 1979 1980

18 126

 ef!
17,481 32.051 29,625 23.387
{Bt!  81! �1Xef !  «Xat!

USSR 15.861 26.070

 Bf!

130,173

�1!
Pol and 11.717 35.870 54.218 48.4f 9

�1! �1! �1! {41!
2.080

�1!

Vtest

Germany

Argentina

1.520 108

�1! �1!

2,598 2. 1 59 2 351 4.538
�1! {41! �'i! �1!

7,016

�1!

East

Germany

138

�1! �8!

2.602 3.288 5.088

{e7!  87!  87!
Chile

3.231

 B7!

TOTAL 15.88f 28.130 33.296 72 926 89,519 81.432 158.546
� Maqnitude known to be negiigibie or zero

Source: FAO Yearbook of Fishery Sfaflstfcs. Vok 50. 1980, Vot 54, 1982.
NOte Humbere in braCkete Show area of fiahery aCcprding 'io FAO codification Systern-

41 and 48 � Sub-Antarctic waters of Southwest Atiantic Ocean
Bf and 87 � Southern Pacific and Pacific Antarctic

return on capital investment ir> the fleet; and, collapse of the fishery, All to often,
this collapse leads to exploitation of another species and repetition of the same
cycle as fleet operators seek to sustain a return on their capital investment  Barn<a,
{9Q!! 1

Although an exploitation of Antarctic and sub-Antarctic fish stocks has already
belli carried on for many years, and catches in some areas have been quite large,
there has been no precise infortnation available about volumes or fishing effort
in these regions, Prior to 1977. the only catches made in the southern ocean that
have been reported to the Food and Agriculture Organization  FAO! by species
are Antarctic krill, southern blue whiting and Patagonian hake. Probably the main
reason for this is that the two fishing grounds known to be intensively exploited
until that time, Kerguelen and South Georgia, were not included in the reporting
areas covering Antarctic vraters.

According to FAD data. the southern blue whiting  Micmfttesist'i Us atJstralis!
catches during the last ten years increased more than six times as Table I shows.
The major part of these resources have been recently harvested in the sub-Antarctic
waters of the Southwest Atlantic. It is important to note that until 1977 the only
country engaged in these fisheries was the Soviet Union. By 1979, six nations
had becofrte involved. After widespread extension of national jurisdiction over
coasta! fishery zones �977!, the southern blue whiting catch grew from about 16,000
in 1976 to {58.000 tons. In 1982, Poland remains the leading fishing country of
this species with a yearly catch of over l30,000 metric tons.
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The Patagonian hake fisheries have been developed principally by Argen-
tina and Brazil. In 1975, these nations harvested 142,600m tons of this species,
i.e., over 90 percent of the total Patagonian hake catch in the Southwest htlantic.
Fverson {1977! suggests that only a small proportion {if any! of this catch was taken
in Antarctic waters.

Other species  mainly Nototheniidae! were not separately reported uatil the
mid 1976s but their catches were probably included under the general b.eadiag
of Unspecified Dernersal Percomorphs." The FAO sources report the catds of
these species in sub-Antarctic areas to be as shown in Table 2.

Largesse bottom sea fisheries, principally by the USSR distant-water ~
occurred during 1966.1975 in the Patagonian Shelf, Scotia Sea and arourtd the
sub-Antarctic islands. Peak Soviet catches have been about 426,000m tons in 1970',
mainly around South Georgia and about 23ti,000m tons in the next year in the
southern Indian Ocean  mainly around thc Kerguelen Islands!. The grovrtb. of
Soviet fisheries in these areas is shown in Table 2.

The Soviet Union began extensive surveys of the southern oceaa living
resources as early as 1947 during its first whaling expeditions. Over a period of
30 years, these research activities led to the discovery of commercial co~tra-
tions of finfish and krili  Bogdanov, Murorntsev, 1977!. They were later harvested
on a large scale by this country. Although the data regarding the fishing effort
applied in these fisheries is scarce and it is therefore difficult to fully evaluate
the effects of these operations, they did, however, certainly contribute to eadaNIIer-
ing the equilibrium status of the ecosystems where these fisheries were deveb~
The Soviet exploitation pattern of these resources resembles the characteristic
features of unrestricted fisheries leading to depletion of the exploited stocks so
widely described and discussed by many fishery writers. Table 3 illustrates the
growth and decline of the South Georgia and Kerguelen fisheries during 196&1%4

Since fish populations living in South Georgia and Kerguelen shoves are
relatively small they would not support an intensive fishing effort duriag a loag
period af time. As a result both stocks have been severely depleted.

The checkered history of the fishery around the Kerguelen islands has beati
later confirmed by Duhamel �982!. After the Soviets discovered substantial con-
centrations of fish in the area initial catch rates were high but there was a dransa6c
decline followed by a steadier rate of exploitation by Russian, Polish�aab later
French ships since the Exclusive Economic Zone was declared in 1978 by Frazzle

Table 4 presents combined catch trends and fishing effort used ia the
Kerguelen finfish fishery. It could be noted that the catch in 1981 was abottt 10
times lower than in the record 1971 year, when about 230,000m toes cf
Nototheniidae species werc taken mostly by the Soviet long-range fleet.

Because more systematic data on fish catches have been supplied recently
by nations involved in southern ocean fisheries, it is possible to assess major treindis
of the fishery resource use in this area. Based on FAO data for 1977, Table 5 show3
the volume and composition of catch of all participating nations. At that time only
the Soviet Union, Poland and East Germany were harvesting finfish stocks, at
the rate of approximately 300,000m tons per year. Antarctic ice fish and Aatare-
tic cod were the main target species. During that period the Soviet Uaioa took
nearly 90 percent of the total Antarctic finfish catch.
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Table 3

Growth And Decline Of Selected Bottomftsh Fisheries
ln The Southern Ocean � An Exemple Of The Soviet Catch

During 1968 1974  in thousand metric tons!.

South Irtellan

Ocean  rttalnly
Ker guelert areal

Southwest Atlantic

 mainly South
Georgia region!

To1at
CatchYear

13418

2122281971

1972

1010.41973 0.4

1974

1975 18.5

1978 51.9

Source: El wertowskl, 1977.

Table 4

Total Effort
{Number of

Trawlers}

Total
Catch

 tonnes}

Ftsttfng
Days

1970 21,000

229,500

112.800

13,100

101,400

25,071

1971

1972

1973 2.3

1 974 14,2

1975 3.8

1978 2.6

1977 98,583

45,842

3,10112,1

1978 1,64513.3

3,882

17,250

24,920

z.e

1981 3.0

Source: Ouhamei, 1962.

Cslchee And Fishing Effort IUSSR, Poland, France} RePorted
InSide The ExCluaive Economic Zone Of Kerguelen IStands.
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Crowing pressure on these resources led to a quick reduction of the exploited
fish populations. lri 1980 the total reported catch was only about 100,000m tons,
Antarctic ice fish catch dropped 8 times, and Antarctic cod stoclr. yielded only
8,000 tons, 80 percent less than three years ago, ln 1982 the total catch grew to
137.%0m tons as a result of increased yield. of A.ntarctic ice fish and some
Nototheniidae species. Table 5 and 6 illustrate the collapse of Aritarctic finfish
fisheries.

The depletion of Antarctic finfish stock has been reported in an earlier study
of F'olish biologists  Sosinski and Kuranty, 1979! who cotnpared the seasonal flue.
tuatirins in catch volume in 'l977 and 1978. According to these au.thors, for nearly
all harvested species in the Scotia Sea catch per unit of effort was almost 4 lower
in 1978 than in the previous year. Presently, many species tSouth Georgia ice fish,
Antarctic cod, Antarctic ice fish, and others! are taken before reaching their sex-
ual xnaturity, their length being lower from season to season. One can summarize
that the intensive fisheries in Antarctic seas have caused a great reduction in ex-
ploited stocks. This suggests that many species are presently aver-fished and
urgently need enforceable international management measures for conservation
and rational utilization of these already decimated resources.

Unfortunately the provisions of the Convention for the Conservation of Ant-
arctic Marine Living Resources  CCAMLR! do not foresee any economic regula-
tion of the fishery which would include quotas or a licensing system. As Stevens
t ~~j observes, harvesting states have shown little inclination to voluntarily restrict
their levels of effort and catch, and, given the complexity of environincnt, species,
and. other relationships in any given fishery there is a general incentive to iden-
tify factors other than catch level  and certainly not that of the state in question!
as being responsible for the failure of conservation efforts.

COMMERCIAL EXPLOITATION OF ANTARCTIC KRILLt
CURRENT TRENDS AND USERS

Although exploratory fishing of krill in Antarctic waters has been in progress
since the beginning of the I960s, increased international interest in large-scale
harvesting of this species developed as a result of an extension of national jurisdic-
tiori on traditionally exploited fishing grounds. Distant-water fishing nations, par-
ticularly the Soviet Union, japan, Poland, East Germany, Bulgaria, South Korea,
arid other nations, have intensified their effort particularly irt l977 and L978 when
large exploratory fishing expeditions have been sent to Antarctic waters. As a
resti lt, nearly a three-fold increase of krif 1 catch has been reported in each of these
two years.

Table 7 shows that the yearly harvest of krill in Antarctica grew steadily from
2,000 tons in 1970 to about 530,000m tons in 1982. Only in I970 and 1972 has the
Chilean catch of krill been larger than that obtained by the Soviet Union. With
these two exceptions the USSR catch of krill has always placed that couritry as
an undisptited leader of Antarctic krill fisheries. At the presertt time �982l the
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Soviet fishing fleet is approaching the yearly catch level of about 0.5 million tnetric
tons, lt means that this country's krill harvest makes about 93 percent of the world
catch of this species in Antarctic waters.

Japan is the second largest user of Antarctic krill resources with the catch
in 1982 equal to 35,000 metric tons, The Japanese harvest level had stabilized dur-
ing the last four years, while the role of Poland in the krill fishery had been substain-
tially curtailed in recent years. The East German and Bulgarian fishing of this
species have practical!y ceased as well. It is expected, however, that these coun-
tries may renew their krill harvest in the near future.

UNHaattora of KrO/: Progress and Problems

Antarctic krill is considered a most difficult raw material for processing pur-
poses. Krill is extremely small � the weight of each individual is about l gram.
Krill poorly resists all mechanical stresses and decomposes very quickly after be-
ing caught.

Even cursory review of the kri!l as a raw material indicates the difficulty
of the utilization of this species. When considering processing methods of kriss
it is also assumed that they must be simple. inexpensive. and effective in order
to produce massive quantities of products acceptable for international and dorrtestic
markets. The question is, have these objectives been satisfied?' In some methods
of krill processing the progress was substantial, thus justifying large-scale kril!
harvest. For example, the utilization of krill as a raw material for krill nteal ~
duction and as a frozen whale product for feeding of fur animals, poultry, and
fish in aquaculture have been advanced largely in the Soviet Union. Much less
spectacular progress has been made in processing technology of krill for direct
human consumption. For several years Russians have been producing coagulated
krill paste "Okean." Some Soviet factory-trawlers, such as "Mayakovskij" class
vessels, have been equipped with krill paste producing installations delivering
ready-made products to the Soviet human consumption market. However, because
of its poor quality and short shelf life the paste "Okean" has not been accepted
by the Russian consumers. Efforts are presently being made to increase the quality
of this product and utilize it as a component of other food commoditiesL Some
quantities of peeled krill meat are being presently sold in the Russian market
under the trademark, "Antarctic Shrimp."

In Japan krill is sold as a whole frozen product for direct human consump.
tion but the demand for it is limited.

A number of krill products have been distributed on an experimental basks
during recent years. Whole, boiled, and then frozen krill have been sold in that
country, while Chileans have tried to introduce canned krill meat. Coa$gllateNd
paste has been tried in t.he West German market as a component of processed
cheese spreads, fish balls, and pate  O' Sullivan, 1983!.

Failure to introduce the processing technology of inexpensive, food-grade
products based on krill, has left Russian fishing companies with one alternative
uae of the resource: reduction to the krill meal, From the first years of the com-
mercial exploitation of krill, conventional fish meal plants installed onboard older
factory trawlers were employed assuring meal � raw material � recovery ratio
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equal to about 18 percent. Russian factory trawlers still use stalled "one-step
method" by thermically processing and drying krill in the same pressing phase.
The final product has low nutritional value and contains up to 13 percent of the
shell  Bykowski, 19$2!. When production of tail meat was undertaken onboard
these factory ships, the yield was 10-13 percent only. Two factors affected such
low recovery yields:

a! Inadequate installations  originally used for finfish processing!; and

b! Varying physical and cheinical properties of krill.

Newer krill meal production technology suggested both by some western
technologists  including such companies as Baader, Alfa Laval, Laitrain and others!
and Polish researchers reduce the content of harmful shell in the krill meal to
six percent only. The recovery ratio, however, is low: 11 percent only. The resulting
product has been found safe as a fodder for all agricultural animals.i

Low recovery ratios in krill meal production require large quantities of the
raw material thus forcing fishing vessels to stay longer at sea although without
frequent unloading to support ships or traveling back to the home ports.

Up-to-date international efforts to develop satisfactory krill meal production
technology have been based on use of processing installations existing onboard
conventional factory ships. Processing lines of these vessels were complemented
with additional installations such as shell separators, or other auxiliary machines.
However, this resulted in low production efficiency and relatively low product
quality, particularly when simplified one-step krill reduction methods are used.

Fishing arut Support Operations

Among numerous natural factors affecting krill harvesting/processing ac-
tivities, two of particular importance for fishing fleets operators should be
mentioned:

a! Geographical location of the fishing grounds; and

b! Seasonal limitations of the harvesting operations.

The krill harvesting season is short: it lasts approxiinately three to four months
 December. March! although large vessels capable of operating in the pack ice may
extend the season until May, The krill is protected against human predation dur.
ing a large part of the year, not only by the rough weather conditions but also
by wide ice coverage of the waters south of the Antarctic convergence.>

Although krill have circumpolar distribution, the most important fishing
grounds are located in the Scotia Sea and adjacent waters. It takes an average
fishing vessel over 30 days to reach them from European or Far East base ports.

Antarctic krill fishery involves catching and processing technologies different
than those used in the finfish fishery. Vessels engaged in krill fishing should ideally
be specially designed and equipped with fishing gear and processing installations
for this specific purpose only.
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ln order to meet high operation costs, catch rates, and proce~ing outputs
should also be high. Krill of fers much lower recovery ratios of the final product
than most of the traditionally harvested finfish species do.

To produce comparable amounts of krill meal, for example, it is necessary
to install processing plants with production capacities two to four times higher
in krill operations in order to equal a final product volume comparable to that
in fi.nfish fisheries, Because of space limits aboard factory ships, it is difficult to
install separate processing installations for krill and finfish processing. As a result,
up todate lang-range companies were forced to send different ships engaged in
krill and finfish fisheries, This tendency can be observed in Soviet and Japanese
expeditions, a! though both countries are utilizing their vessels in different ways
in southern ocean fisheries, The Soviet Union relies heavily on specialized sup-
Port ships while Japan is presumably making use of the normal trading routes
served by international shipping lines to bring horne its catch  Everson, 1978!,

Table 8 provides a sample of the composition of the Soviet, Japanese and Polish
fleets developing exploratory and cominercial fisheries in Antarctic waters. The
vessel 'types and numbers are obviously not definitive as the information available
was incomplete, but it provides an indication of the tendencies in the use of Ant-
arctic resources. Large factory trawlers, usually over 2,000 gross tons each, were
moistly employed in krilKinfish harvesting prooessing operations. Their krill catch-
ing rates are about 120-150 tons per day  Bogdanov, Ljubirnova, 1978!. According
to tlie Russians, the best types of vessels to be used in krill fisheries are factory-
trawlers type "BMRT"  Bolshoy 1Vforozi!nyj Rybolovny Trazler � Large
Refrigerated Fishery Trawler! or "SuperAtlantilt"  Lestev, 1978!, on which it is
possible to process krill with two to three processing lines, In Japanese krill
fisheries, auxiliary vessels may also support flotilla-type operations in which a
smaller catch of about 350 gross tons each cooperate with the factory-membership
of 8,000 gross tons.

However, extremely high perishability of unprocessed krill makes typical
mother-ship fishing operations extremely difficult. lt would take too much time
for a catcher boat to harvest enough krill to fill her holds, return to the floating
let alone to the land based processor, and transfer its full cargo for further
processing

Also the short fishing season in Antarctica and lack of pmt-kri lion ernploy-
inent opportunities for the mother-ship fleet in other parts of the southern ocean,
inakes this alternative uneconomic even for subsidized operators.

As an up-date experience shows, the most realistic form of krill exploitation
is the use of large factory trawlers, capable of a daily harvest of 100-206m tons
of krill, during the short Antarctic season. This means that these vessels should
also be able to engage in the fin fishery during the remaining part of the year.
Eastern bloc fleets have tried to achieve these goals by refurbishing older factory
trawler@, and ~esigning fishing gear and processing plants onboard these. vessels-

The important condition is that all vessels sent to Antarctica, for economic
reasons, should stay in the southern ocean during the whole year. During the Ant-
arctic summer these ships will catch krill, while later they will be employed in
high seas fishing grounds in, the South Pacific, South Atlantic and Indian Oceans,
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Table 8

Composition Of Some Fishing Fleets Operatinp
In Selected Antarctic Fishing Grounds

Hurrtber
Of Veaaele

Fleet
Nationality CompositionArea

1971-72 Kerguelen
Islands 77

1S
Factory Trawlers

Transport Vessels
USSR

1975.77

1977-78

1977-78

Trawlers

Trawiers

Japan

Japan

Poland Factory Trawiere
Research Ship

Scotia Sea

1977-78 South Orkneys Trawiers

Taniters

Factory Mother
Ships

Tug
Research Vessel

USSR

11

1

1

Trawlers

Research Vessel

Mother Ship

Japan

1978.79 Factory Trawiera
Research Vesse I

South Georg is
South Orkneys

Poland

Sources: lnigo Everaon, Antarctic Research, Polar Record, Vol. 19, No. 120, 1978. Polish Mart-
tiitte News, No. 228, June 1977,

Sea Technology and Economic  monthly! No. 9/327, September 1978, p. 524.

Thus the contemporary concept of economic use of the Antarctic fleet indies
ita employment both in waters adjacent to Antarctica as well as in aub-Aatafrrctie
ftahiftg grounds where other speciea than krill can be harvested during the same
year. ln the tttoat remote fishing grounds, like those existing around. Antfectiaf,
harvesting activities may only expand with the assistance of support fleet capable
of aasuring ttninterrupted factory trawler operations during the whole aef~rL ~
large support ships, tankers. and specialized refrigerated fish carriei3 are capabW
of bringing supplies, picking up fish cargoes, and offering other support aeramxe
in the entire area and in all hydrometeorological conditions.

At the present time, only Soviet bloc nations and Japan own sufficient numbers
of mother-ships and fish carriers to support their Antarctic operations, Soviet
fttother&ipa do not process krill but can reprocess fish, or store froxea kriss
products. The largest fleet of these vessels operates under the USSR flag.
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Altogether, Soviet bloc mother-ship and fish carrier fleet accounts for 92.6 per-
cent of the world potential in this group of vessels �/oyd's Register o/Shipping,
198 l!,

Although the Russians were purchasing mother-ships and transport vessels
from the]apanese, West German, French, and other Western shipyards, the bulk
of this fleet has been built by Poland and the German Democratic Republic. Polish
shipyards have delivered over 50 percent of Soviet mother-ships presently in use,
while the East Germans specialize in refrigerated fish carrier deliveries,

The iinportance of specialized fish carriers in Soviet support fleet is growing
and the number of factory mother-ships decreases slowly, however, recent
deliveries of highly sophisticated floating prcee~vrs and growing interest in the
opeti ocean and still unrestricted fishery resources are suggesting that the Soviet
Union will continue to employ factory mother ships in its long-range ftsberiea

We can thus expect that in Antarctica, fishing operations will also be sup-
ported in the future by factory mother-ships and specialized fish carriers. Their
support po'tential  processing and fish preserving, capacities, supplying facilities
at sea, etc.! assure further expansion of Soviet operations in the southern ocean
an4 adjacent areas, However, employing conventional support ships in krill
fisheries. will present a major problem as in general, the existing processing equip.
ment for finfish cannot be used in the production of food products from krill.

Although installation of both fish and krill processing plants onboard those
hsrge vessels would be possible, there again is the problem of fresh trill cargo
transfer at sea from the catcher boats. Perhaps deliveries of krill in detachable
cod ends will be more feasible in Antarctic conditions. This will imply construc-
tion of specialized kril1 processing factory mother-ships or krill factory traw lers,
producing high value krill food products for human consumption, krill meal as
a fodder for animals, and highly valuable chitinWitosan from krili shells for various
indiistrial uses.

HARVESTING MhMNK I IVING RESOURCES OF ANTARCTICA:
AN ECONOMIC VIEW'

Although several modes of operation have been offered when envisaging the
futtire commercial krill fishery  Michell and Sandbrook, 1980!, only one system

currently in use in the Antarctic fisheries: the factory traw lers operating with
support of the auxiliary shipL There is no land support for the distant-water fishing
~ls as yet�although some countries have negotiated an access to port f'acilities
with Argentina and Australia These efforts, however, are guided by a desire to
create the resupply and repair bases rather than to establish land processing facihty
for the Antarctic marine living resources.

In order to decrease per unit costs of operation factory trawlers are kept the
wlsale year in the southern ocean Crews are changed  for example in Lima, Peru!
and after conclusion of the krill season these vessels are involved in fiirifish fishery
inainly in the sub-Antarctic regions of the Atlantic, Pacific and sporadically In-
diatt ClceanL
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lt is assumed that a typical factory trawler operating in the Antarctic waters
will stay at sea in average about 260 days. There are approximately 180 fishing
days for each vessel.

Since no specialized krill fishing vessels are involved in Antarctic fisbery,
it is also expected that each factory trawler is able to carry out both krill and
finfish fishingtproceasing operations. It is therefore assumed that such vessels wiII
be utilizing 50 percent of their fishing time  90 days! for krill and another 50 per-
cent for the finfish fishery.

If an average catch yield per day will be 130 tons of kri]l �00 tons of kriII
is prod by the newly installed and 30 tons by the old fish meal plant!, the
daily production of krill tneal is 19.5 tons  recovery ratio 15 percent!. Dttring
90 days of fishing operations, there will be about 1755 tons of krill meal.

During the second part of the exploitation season, the vessel vvill move to
the sub-Antarctic finfish or cephalopod grounds where daily catch rates are about
25 tons. After 90 days, the vessel would harvest approximately 2250 tons of fish
or squid. If krill ineal price CIF  cost, insurance, and freight! Hamburg is asstirned
to be $420,eton, and the value of one ton of frozen fish or squid is $800, then the
total value of the catch would be  $737,100 + $1,800,000! $2,537,100. On the cost
side there will be substantial increase in fuel use, particularly for travel  bath
routes 24,000 miles! and mother-ship service.

Long-range Antsgctic fisheries also incur the high costs involved in maintaining
ships- and crews at aea far from home bases. The operating costs of factory trna Jers
and large support fleets in Antarctic waters, including labor costs. and energy
outlays, may well be more than twice the operating costs of equivalent vessels
on traditional fishing grounds, Often, these costs will more than offset the
technological advantages of the long-range fleets and their ready ahem to Ant-
arctic or sub-Antarctic fishing grounds and to markets for their products.

It should be noted that fishery resources of Antarctica are considered by all
presently involved nations as a last resource base which can be taken without
substantial legal or political impediments and where their overcapitalized fleets
can still be employed. However, from an economic standpoint, it has been stated.
repeatedly that utilization of Antarctic fishery resources is less efficient for these
countries than those taken in traditional fishing grounds, presently within the
20@mile economic zone of other States.

Participation of fishing fleets from the free market economy countries in com-
mercial exploitation of the Antarctic fishery resources will be influenced mainly
by the market factors existing in particular Western countries. For the U.S., the
economic importance of these resources will be shaped primarily by availability
of competitive and still underdeveloped fishery resources in the U.S. fishery con-
servation zone, development of new technological solutions to harvest and proceas
small crustaceans at sea as well as by changing market demand.

NOTES

' During the 197S-1976 Antarctic Expedition of the Federal Repubhc of Ger-
many, the almost complete lack of large fish of some Nototheniidae species ove
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90cm in length was associated with the itnpact of USSR fishing which had been
carried on quite intensively since the end of the sixties. See: Research and Ex-
ploration of the Resources of Krill and Food Fish in the Antarctic, Rcport on
the 1975-76 Antarctic Expedition of the Federal Republic of Germany, Federal
Research Center for Fisheries, Hamburg and Institute for Marine Science, Kiel
University, Hamburg, April, 1977, p. 26,

' An average content of fluor in the new krill meal is 1800 mgt100g. Th>s i«most
four times less than ECC required maxirnurn contents of fluor in fish meals.

' During the Antarctic winter, an area of 22 million km' �0 percent of the total
oceanic area! is covered with ice, while in the summer  November to April! this
coverage is reduced to i million km', or 11 percent of the area.
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Abundance of Krill  Euphausia superba!

in the Southern Ocean
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University of Washington
Seattle, Washington

HISTORICAL BACKGROUND

The development of the Biological Investigations of Marine Antarctic Systetns
and Stocks  BIOMASS! began in 1974 at the first meeting of the Scientific Com-
mittee on Antarctic Research  SCAR! and the Scientific Committee on Oceanic
Research  SCOR! Group of Specialists, The planning for cooperative studies con-
centrating on different components of the Antarctic ecosystem including a specific
program was drafted at the 1976 meeting of the Group of Specialists. This pro-
grarn was named the First International BIOMASS Experiment  FIBEX! and was
to take place in 1980/1981. The objectives of the program were directly concerned
with determining the abundance of krill  Euphausia superba! in the Antarctic,
what proportion of the population was distributed in patches, and what is the
structure of patches and swarms. The observations were to be made acoustically,
recognizing that the acoustic method would underestimate the population where
it was not sufficiently dense to be detected. Also the portion of the population
occurring near the surface would not be adequately measured and some degree
of underestimation would occur where the swarms were very dense, due to acoustic
shading from the individuals above. The Group of Specialists also recognized that
time and number of available ships would preclude a survey of the entire southern
ocean. The planning for FIBEX continued through the Group of Specialists
meetings at Kie1 �978!, Krakow �979!, and Buenes Aires �979!, culminating with
the final formulation of objectives at Darnmarie-les-Lys in June 1980. The objec-
tives were to study methodology for assessing abundance, describe the distribu-
tion of krill in three selected areas  Fig. 1!, and the measurement of abundance
of krill in the southwestern Atlantic sector.

FIBEX FIELD OBSERVATIONS

The field portion of FIBEX was completed during December 1980 to March
1981, with the major portion of joint operations in January. Twelve ships from
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300
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120 120
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Figurc l. Areas selected for FIBEX field observations,

ten cottntries participated in sotne degree in the surveys  Table t!. Ten of these
ships worked strictly in the framework of the FIBEX coordinated surveys. R~W
Meivt'Jle  USA! and R/V Meteor  FRG! were conducting general biological and
physical oceanographic surveys in the area. The British Antarctic Survey vesse!
RRS John Biscoe developed mechanical problems and had to drop nLtt. The survey
itt the Atlantic sector was characterized by the presence of numerous patches of
adult krill. One of these was a "super-swarm" estimated to contain 2 million + I-
1.2 million metric tons and covering 5 by ll nm with a thickness of 5G-20Grn,

In addition, a large concentration of larval krill were found in the area between
the South Shetland Islands and the South Orkney Islands. Large portions of the
Indian sector surveyed had high abundance of krill, especially near the continent
The Facific sectors were much smaller and generally had low abundance.
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Table 1

Survey dates end areaS for ships participating in FIBEX acoustic survey.

Area DatesShip Country

Jan. 1B.Feb. 13, 198162'S to continent
60'E to 90'E

lvefta Dan Australia

Jan. 19-Feb. 16, 1981Argentina 58'8 to 62'6
42'W to 48'W

E.L. Homberg

61'S to 64 S
54'W to 63'W

Jan. 2B-Feb, 28, 1981ChileItsumi

Feb. 12-22, 198160'S to 64'S
30'E to 50'E

IHarion-Dufresne France

Jan. 26-Feb. 21, 198157'S to 64'S
48'W to 56'W

Watther Herwfg FRG

Jan. 16-29, 198163'S to 68 S
30'E to 55 E

Kaiyo ffrfaru Japan

58'S to 68'S
120'E to 165'E

Dec. 29, 1980
Feb. 5, 1981

Japantfmi take tvfaru

59'S to 66'S
66'W to 56 30'W

Professor Sfedteckf Feb 14-Mar. 13, 1981Poland

60'S to 70 S
15'E to 30'E

Feb. 16-Mar. 10, 1981S.A. Agv/has South Africa

58'S to 61'S
46'W to 49'W

Jan, 24-Mar. 3, 1981USAtirteivi tie

56'6 to 61'S
40'W to 34'W
53'S to 55'S
34'W to 38'W

Feb. 7-24, 1981USSROdyssee

FIBEX DATA WORKSHOP

Following the i'ield operations, the post-FIBEX Data Workshop was held in
Sept./Oct. 1981 in Hamburg  FRG!. Acoustic, oceanographic, and biological data
were provided to the conveners of the workshop and were entered into a rela-
tional data. base, developed at the University of Hamburg, for analysis and inter-
pretation. The logistics ol' data handling consumed much of the workshop, however,
the acoustics data and some of the physical oceanographic data were analyzed
as well as preliminary interpretation of some of the biological data, One of the
important aspects of this workshop was the excellent cooperation between con-
tributing nations, Much of the data were in a very preliminary state and contained
errors and omissions, The efforts to standardize the format and content of the
data provided a strong basis for cooperative data sharing which will be of assistance
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at workshops of this type whether for manageroent studies or scientific investiga.
tions, There have been several subsequent workshops on subsets of' the data and
more are planned. The final repository of the data is still under advisement, the
British Antarctic Survey  U.K,! and the Polar Research Institute  FRG! have both
offered computing facilities. The SCAR/SCOR Group of Specialists will soon
decide which of these facilities will be accepted for the BIOMASS data-base.

SIBEX OB JECTIVES

The Second International BIOMASS Experiment  SIBEX! was planned to
follow on during 1984/1985 to provide additional information about the Antarctic
ecosystem, The objective is to provide observations of small scale processes,
especially patch and swarm related phenomena. Data workshops coordinating
the data from FIBEX and SIBEX are in the planning stages.

RECENT FIELD OBSERVATIONS

My co-workers  T. S. English and K. Daly, University of Washington; 0, A,
Mathisen, University of Alaska! and I have been involved with both of these ex-
periments. We have collected and analyzed or are analyzing acoustic and other
data on the abundance and distribution of krill in relation to the open ocean and
near and in the ice covered areas of the Weddel Sea. In 1981, our component par-
ticipated in two multidisciplinary cruises aboard R/V Afeivi//e as part of research
funded by the National Science Foundation  NSF! and National Oceanic and At-
mospheric Administration  NOAA!. We surveyed much of the Scotia Sea during
January 1981 as a ride-along project on a physical oceanographic survey. During
February-March 1981, the second cruise was biologically oriented. The results
of this acoustic survey were included in the FIBEX workshop. The large "super-
swartn" was observed during this second cruise  Fig, 4!, The development of the
swarm was documented and took place over two to three days, While we were
working in the vicinity of Elephant Island, we observed 35-40 Soviet trawlers
fishing before, during, and after the formation of the "super-swarm." This inten-
sity of trawling was unexpected. A rough estimate of the amount caught per-ship-
per-day was 10.20,000 metric tons of krill. Subsequent to our observations of the
"super.swarm', we proceeded down Bransfield Strait and returned to Elephant
Island about two weeks later. When we re-occupied the area, we found much re-
duced abundance of krill  Fig. 5! and only a few trawlers were in the area. Tables
2 and 3 describe the areas we surveyed and the biomass and confidence intervals
around them for the blocks shown in Figs, 4 and 5.
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Table 9

A r ea. Da t e Occ u p i ed. And Geog raphic
Boundaries For Anatyzed Blocks.

Block W. I ong.S Lat,Area

 km!

S. Lat W Long.Date
March

54 "30.0'

54'40.0'6-7

55'0.0'466 3 7-9

59* 1.0'

54'35.0'

55 '45.0'

235 1

55 "20.0'898 8 61 -4.0'20-21

55 54.0'61 '0,0'74.9

Table 3

Biomass By Block And Variance Estimators
 95 Percent Confidence Limitsl For Estimated Biomass

tin million metric tons!.

Block Cluster
formula

H. Formula
mear

Biomass Simple
variance

H, Formula
b mean

0 0620+

02164'

0.0909' 0,07500.1221

0.2067 0.133t0.1960

1.22901.25102 08902.1280

0.0343 i0.05940 0630

0.2453'

0 0827

0.08610.18670,2059 0.0020

F l40l 0,1191 40,1347 0.06930.0121

f4ote b mean is block mean for covariance, 1 mean is transect mean for covariance; simple
variance is Var; N is number of observations used in calculations. 95 percent corttidence
ir terval iS 1,96 ~var, iS signlficart ditferenCe at 95 perCent level far b. mean ve t.
mean variance, ~ is significant difference at 95 percent level for t mean vs. cluster
variance,

Based on the results of these surveys, several of the investigators involved
aboard RfV Mrlvllle propOsed tu NSF for additiOnal work during tg84 tO Search
for patches and swarm formation and maintenance, Itt additiort, a process oriented
study with emphasis on the ice edge zone planned to investigate the region
eastward from the Sc>uth Orkney y Islands. Both of these projects were funded by

SF with additional support from NQAA. The data from these two cruises are

A f396!

B f316!

C  979!

D t348!

E f1288!

60'57 5'

60 "56 0'

60' 53 0'

63'6 0'

60 520'

60 550'

0.0029

0.01 19

0 0259

0.0017

61 5.5'

61'4.0'

61 10'

63'16.0'

55 "5.0'

55 l5,0'

55 350'

59'20.0'
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only now being analyzed. Preliminary analyses of these observations indicate much
lower abundance of krill in the area than was observed in l981. The dominant
orgariisrns in the populations were salpas, amphipods, and euphausiids other than
Fvphausia superba A rough guess at abundance would place the population at
25-40 percent of what it was in 1981. The size and frequency of patches was much.
less and the large concentration of E svperba larvae was not found. In fact, the
abundance of euphausiid larvae was extremely low. Environmerital conditions
were noticeably different, in that water temperature in the vicinity of Elephant
Island was 0.5 to 1.5 C warmer thari in 1981. There were trawlers present neaz'
King George Island  two Japanese and one Soviet! and there werc a few large
patches North of King George Island. It is my understanding that the British Ant-
arctic Survey investigations near South Georgia this year also found very Iow
abundance of krill

IMPLICATIONS FOR MANAGEMENT

The implications lor management of the. krill resource is that there is much
greater variability in stock size than has been usually presented. Clearly if the
estimate of krill abundance made during FIBEX �50400 million metric tons! is
adjusted for conditions observed this year, the excess of krill available for harvest
above the requirements for whales, seals, and birds could well be zera. A large
part of the successful management of this resource will depend on an accurate
estimate of abundance. An index to the potential population one to three years
in advance would seem to be the general abundance of larvae. Sufficient infor-
rnation exists within the BIOMASS data-base as well as other sources  eg.
Parfcnovitch, 1982! to select sites where larval abundance samples could be taken.
An. example would be the area eastward from Elephant Island. This also pre-
supposes a prograin ol' regular and systematic annual assessment of other factors
aff'ecting recruitment to the population. Heavy fishing pressure in a year such
as this one would rertainly depress the already depleted stocks of krill possibly
for many years. After SIBEX ends �985!, there will be a need for contiltuecI
monitoring of the status of krill stocks by more than just direct fishery catch
statistics, The three-to five-year life span of E. svperba combined with the strong
tendency to aggregate in similar size  year class! groups means that catch statistics
alone could give a false impression of future stock size, ln addition, the propor-
tion of the krill population not aggregated is still poorly known.
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Discussion

Ryan: Tharik you very much. Yr>u have given us an indiration that krill is not
the simple animal that we thought it was nor is the qucstir>n of krill availability
as simple as we thought. Apparently tlie iriter-aririual variability is quite extreme.
We have just a few minutes for questiorts.

MitcheU: I think that roost consr rvationists fee I that CCAMLR is a great innova-
tion because it addresses the living resource s hr low latitude e0 S. as a whole and
be<ause it was- drawn up iri advarice c>f exploitation, But tliere. have been many
commt nts that the mechanism to rr gulate tlie frsliery lacks teetli because of the
inability of the cornrnissron to alloc ate the catcli to individual nations. I wotider
if any of the speakers would like to r.omrnent on those issues.
Sahrhage: The convention as it has been drafted ar tually gives full possibility
to addressiiig these matters. The regulations allow the commission to set a total
alIowable catch  TAC! for krill or fish. It is up to the commission to split this by
national quota. There is no limitation on the commission mentioned in the text
of the convention,

MItchelI: Can I just say that the treaty parties, in l977, specifically and explicit.
!y agreed that the reginie would exr Iude catch allocations and any economic regula-
tion of the fishery. I know certain countries would flatly oppose it because it brings
up the question of claiins.

Scully: As one who was involved in the negotiations, I think I can help clarify
this issue, That reference, in the report of 1977, was to the fact that the conven-
tion itself would not include entitlentents, In some of the pre-history of the negotia-
tion there was some effort to include in the convention itself entitlements for
specific countries. The reference in the report of 1977 was to make clear that that
was not the case. It was in no way construed then or construed in the negotiation
of the convent ion itself as a limitation on the power of the commission to albcate
catches at such a time as such allocations would become necessary.

MltCHCII: But wouldn't it be difficult to do because of the claims situation?

ScuIIy: A Iot of people said that it wr>trlrf be very difficult to negotiate the con-
vention at all because of the samr situation.

Can I make one niore point on that? Insofar as issues which cause disagree-
rnrnt and which have c'aused disagreement arnorig nations and other fishery
organizations. gear and effort restrictions have been far more controversial than
national allocations, I would note that those are specifically mentioned in the con-
vention as wel! as anything necessary to achieve the conservation objectives. During
the course of negotiation, it became difficult to come up with an exhaustive list
of what might be the possible conservation measures, and ther> fore, it wa~ decided
and agreed by all the partiripants in the negotiation that there should be an iI-
lustrative list of the types of conservatioii measures but that the commission would
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iri no way be limit»<i by the i <>rivetitioii. The iiiiiiniissiiin wnuid be permitted,
in fact, by tlie > <»iv< nti<iii t>i tin<}» rtrrke;»iy > <»is< r v;iti<»i measures i>f vihat< ver
nature r  thiiuglit t<i b< ii< c< ssary t<i a<-t>i< ve tire iiiris» rvation objer tive. I w<>rr t
argue about the diff>< rilty of wh,it will h;ilipi r»f anilwh<.ri that point is re«<'bed.
However, I thrrrk it is iiii.orrei t to say that ttiere is any limitation iri the coiiven-
tion on the possibilitv of the types of c.>nservatiori tneasures that could be cori.
sidereal oi impletrrented iri the. future.

HOfrnan: I would like to add one rn<ir» thirrg to that point, I tliirik it is in-
appropriate to cast the qu< stir»i relative to all<>catiori as a «lairnant issue, because
<he corrcern at that tinie for the>se ciiuiitries who were riot engaged irr and lia<l
no plarts lor frshirig, was tliat tlie fisliery wi>uld rear h the total allowable «atch
with n<r opprirtunity for new e ritrants. I think that '.he cori«em was really a typical
fishery problei» miire thari it was a cl,iiriiant issue.

MILChc-II: To what extent do you thirik votirig requirements and the inspection
systein are going to be problerris in regulating the fishery?
Hofman: Well, as! pointed out in my p>epared remarks l think they both are
potential problems. I think tire major potential problem is la< k of information.
We are. beginning to recognize that the system is much more complex than we
had envisioned even as recently as the errrl of ttie negotiations. If it was very cl» ar
what to do, I da not think we would have much of a problem, The basic problerii
is one of matching the conse rvation measures to the degree of urlcertaitlty relative
ta our knowledge of the strui ture and dyriarnics of the system. The potential ex-
ists Whether or riot it becomes a probl» m <Iepen<la upon the will to succeed and
the amount of trust that has been built up. Some evidence of that will and trust
in the next several years mig/rt be: 1! If we «ome up with conservation measures
that are conservative and that reflect the degree of uncertainty relative to the
structure and dynamics of the fishery sys etn; 2! If those countries who are not
involved in fishing as well as those who are involved in fishing continue atrd ex-
pand both basic and applied scientific research; and, 3! If the problems relative
to sharing of both scientific anrI fishery data are worked out. These three examples
are all things that I think you can look toward for evidc nce of the will arid the
determiriation to succeed, and by that I mean if these potential problems become
actual problenis or not,
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Since 1982, the Antarctic Treaty consultative parties have been negotiating
a legal regime to govern the possibility of minerals development iri Antarctica.
This act itself has tended to create intensified interest about the mineral poten-
tial af Antarctica, especially at this stage, the marine hydrocarbon poterttial, if
any, During this session. the speakers will examine the issue of marine mineral
resources and the associated international political relationships that are develop-
ing This issue has been receiving its share of the press these days. For instance,
recent discussions published in the international journal, /Vature and in the E~-
pjorer which is published by the American Association of Petroleum Geologists.

The first presentation will set the stage by addressing the geological setting
of the oceans surrounding the Antarctic continent, This will include sozne discus-
sion about the. hydrocarbon resource potential in the Antarctic region and will
also mention or summarize many of the things that we simply do not know at
this point.

The second presentation will be concerned with the economtcs of Arttarctic
hydrocarbons. This will be followed by panel members who will fur ther discuss
the potential of mineral resources in the marine regime of Antarctica and especially
relationships with the developing legal regime.

James Kennett
Professor of Ckeanography

 'rnduotr Sr'huul uf Gceanogrephy
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An Overview of the Geological History
of Antarctica With Regard to Mineral
Resource Potential

DENNIS E. HAYES
Chairman, Ad Hoc Committee an Antarctic

Geosciences  Polar Research Board, NAS!
Latnant-Doherty Geological Observatory

of Columbia University
Pajisades, JVew York

INTRODUCTION

From the outset, one must openly acknowledge that we know remarkably
little about the geological details of the vast, frozen Antarctic continent. This paper
will focus. de facto, on our goals for unraveling the geological history there and
our aspirations to assess the potential Antarctic mineral resources.

A lot has been learned about the Antarctic compared to what was known
prior to the International Geophysical Year gGY!. Until the early 1970s, the United
States en!oyed an undisputed leadership role in Antarctic geoscience and marine
research. However, this is no longer the case as other nations have expanded their

h efforts while those of U.S, scientists have contracted. Nonetheless, a broad
geological framework now exists for addressing the issue of the unknown mineral
~urce potential of Antarctica. The formation and concentration of mineral
deposits are only one by-product, albeit an important one, of the total spectrum
of geologicaI processes acting on the earth for the last few billion years. This paper
very briefly reviews the geological approaches to investigating Antarctica, sum-
tztarizes the first<rder characteristics of the continent and the adjacent of'fshore
regions, and highlights our basic state of knowledge  or lack thereof! regarding
Antarctic mineral resources, particularly offshore hydrocarbons.

Because most of the Antarctic is both geographical!y remote and geological-
ly inaccessible, much of our geolagica! knowledge and many of our resource
speculations are the consequence of a stochastic or probabilistic analysis. The
balance of our present "resource wisdom" for Antarctica is based largely upon
informed extrapolation of geological information from better studied regions
elsewhere which were once contiguous with Antarctica. Few Antarctic geo-
scientists take issue with the general co~elusion that we are only slightly better
off than "guessing" when it comes to asseming the oil and other mineral poten-
tial af Antarctica. In spite of this sobering fact, it is important to focus on the
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elements that we do know, how this knowledge came about, arid how we might
best utilize it to guide our future research and policy making activities in the Ant-
arctic, lt is also important to identify the most conspicuous resource-related
geological problems and to devise s rational plan to solve these problems in the
near future,

Antarctic geosciences research is aimed at investigating the evolution of: 1! the
crust of the Antarctic continent and the adjacent seafloor; and 2! the Antarctic
envirortment, including climate and biota. The key word ts evolution. We want
to know not only what is there, but how it got there. Both of the topical areas
cited above are extremely important and in many ways closely interrelated. The
approach to scientific research can vary dramatically, depending upozt one's
research perspective. The important research perspectives regarding the Antarc-
tic certainly indude: potential mineral resources, geodynamics, paleoenvimnrrrent
and global climate, and modern processes. These research perspectives involve
considerable overlap. The perspective of paleoenvironment and global climate
is extremely important because of the likely role that the Antarctic has played
in controlling present and past climates and ocean circulation on a global scale.
The environmental importance o  the vast Antarctic ire sheet which presently
covers more than 90 percent of the continent is not fully understood.

Looking first for the most fundamental geological elements, one soon r ealixes
that Antarctica is composed of a few discrete elements bounded by major crustal
discontinuities t'aee Fig. 13, These crustal discontinuities are manifested drarrtaticaHy
in three different types of tectonidgeologicaI boundaries, The first is the conti-
nent to ocean basin discontinuity which characterizes about 80 percent of the cir-
cumArrtarctic "periphery." This continent-ocean boundary  COB! represents a
rifted, faulted boundary of the continent along which the other fragments of an-
cient GondwanrrIand  Africa, South American, india, and Australia, and New
Zealand! once resided. The boundary is marked by a major change on cmstal
thickness from thin oceanic crust to thick continental crust, The change occurs
typically over distances of 100-300 kilometers, usually extending seaward of the.
shoreline acr>ms what is known as the crustal transition zone. This is the geological
setting where many coastal sedimentary basins, well known for their hydrocrLrborr.
plays elsewhere in the world, are found. The COB crustal transition zone and
its associated sedimentary basins can be used as important aids in extrapolating
geoloy'cal information from other regioris to the Antarctic, and is especially per-
tinent to the offshore hydrocarbons issue.

ln addition to the rifted passive margins cited above, there is a relict subduc-
tion zone  active margin! present on the Pacific side of the Antarctic penirrsula
 Fig. l!. This boundary is also the site of a major discontinuity in crustal thickness
but was formed by tectonic processes which involved the underthrusting of oceanic
lithosphere beneath the Antarctic peninsula many millions of years ago. The total
length of this subduction boundary is small compared to the periphery of Antarc-
tica but it is of resource interest because many of the metalliferous are depasits,
mined elsewhere in the world, have been found in similar tectonic settings. Sitea
of subduction are typically associated with active volcanism accompanied by
hydrothermal metarnorphisrn and mineralization.
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9Dttr, CIIVSTAI. DISCPN TIIV'UITIES
Passivs Margin
Aatlus Margin
East/West Antarctic
intra-Cratania

Fitptrc 1. Antarctic crustal disaltttuuities and hcy place names, Sectors of East Ant-
arctica rif ted at various 6mes shown ca, mtlHous cf years before preseat. Approximate
directions of subsequent drifttutf are indicated by tbc arrows.

Approximately 50 percent of the Antarctic periphery is virtually unexplored
with regard to the nature of the structures there. The southwestern Weddell Sea
and the Amundsen Sca regions are very poorly known because the presence of
ycar~ound sea ice there prevents conventional offshore exploration efforts.

l Another important major crustal discontinuity is an intracontinental one which
hcs along the boundary between the two subcoutinents of East Antarctica and
West Antarctica. East Antarctica is characterised by a crustal thickness of about
40 kilometers. The basement rocks are believed to be quite old and are overlain
by a very thick continental ice sheet. East Antarctica is described as a stable,
cratonic region. ln contrast, West Antarctica is composed of younger crust which
is also thinner, 30 km or less. The basement there may be composed of several
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large blocks which in places are connected only below present sea level, These
two contrasting subcontirtents appear to have been "welded together" during the:
Pal+ozoic or, alternatively, rifted apart much later in the Cretaceous. Thc relict
rift, if present, l:esses through the "central" Ross ernbayrnent; the hypothetical
suture zone between East Antarctica and West Antarctica is presumed to lie near

eastern flank of the Transantarctic Mountains. These mountains have
undergone dramatic uplift  several km! and the possible interrelationship between
the vertical motion of the Transantarctic Mountains and growth and fluctuationa
of the East Antarctic ice sheet is the subject of extensive ongoing research.

THE GEOMKr Y OF THE SKAFLOOR ADJACENT TO ANTARCTlCA

Figure 2a shows the ship tracks along which geophysical data were obtained
in the southern ocean, These data were collected primarily from the midsixti~
to the midseventies. There is a conspicuous absence of data from the near coastal
region and across the continental shelves and slopes. Figure 2b shovrs the track
locations of new multichannel seismic  MCS! data acquired during the period 1976
to 1984 by a number o  different countries. This seismic data is similar to that

Figure 2. a! Geophys!ca! track !lacs pmthymctry, magnetics, single ckannel ee&raake
 some!, gravity  some! l.
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Figure 2. b! Multichannel seismic track tines.

collected to assess crustal structure during oil exploration surveys. The data shown
here represent about 30,000 km of shiptrack, or 5-6 months of field work. Con-
sidering the extremely large perimeter of the Antarctic continent, even this amount
of MCS data, collected recently across the continental shelf regions, must be con.
sidered minimal. Out of nearly 600 Deep Sea Drilling Project  DSDP! sites that
have been drilled over the past l6 years of the drilling program, only about l0
sites have been drilled in the southern ocean south of latitude 60'S,

The Ross Sea embayment is by far the best explored of the offshore regions.
Recent concentrated surveying efforts by Bundensanstalt fur Geowissenschaften
und Rohstoffe  BGR!, Hannover, FRG; Institut Francais du Petrole  fFP!, France,
Japan National Oil Company gNOC!; and, the United States Geologiical Survey
 USGS!, coupled with less sophisticated geophysical surveys done earlier, now
provide a reasonably good reconnaissance picture of the geological structures
beneath the Ross Sea shelf and adjacent the continental rise  see Fig, 3!. Recent
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seismic data show that the Ross Sea shelf  Fig. 3! is underlain by three discrete
sedimentary basins. ln many places, the subsurface geology is characterized by
dipping strata which have been truncated, presumably by grounders glacia! ice
o  previously greater extent. In ! 973 the drilling vessel Clomar Cha jenger, as
part of the DSDP, drilled four ho!es on the Ross Sea shelf. Those results were
reported by Hayes and Frakes  !975! and generated considerab!e speculation in
the news media regarding the hydrocarbon potcntia! of this regiort. Traces of
hydrocarbon gases were found in three of the four DSDP Ross Sea shelf holes,
but as stated repeatedly by the shipboard scientists, because their origins and in
situ concentrations are not known, it is premature to attach any economic
significance to those results at this time. Reconstructions do place the Ross Sea
region tn close proximity to the producing oil fields of the Gipps!and basin  be-
tween Austra!ia and Tasmania! and to the Taranaki gas fields of western New
Zealand. Because of this, and because the Ross Sea shelf is reasonab ly surveyed,
it still represents the region of greatest current interest regarding the offshore
hydrocarbons in the Antarctic region.

Ft  ure 3. Ross 8ea MCS tradts, DSDP sttes, and sedtmemtary bastaa. � ~ Vtctorta Land
Saatn; 0 ~ Ceatral Iastm; 3 ~ Eastern Basin!.  Mod Aet froni Nttretns and &mper,
t 984!,

The Antarctic is essentially aseismic and nearly a!l the earthquake activity
associated with the Antarctic plate !ies along the spreading ridge axes which define
the borders of the plate. The encircling nature of these ridges imp!ies that the
Antarctic plate is being "!eft passively behind" as these ridges generate new
material and migrate northurard.
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The extent of sediment cover over the Antarctic plate has been mapped, but
the data for these maps is primarily from the deep ocean basins. The geophysical
tracks shown in Figure 2a recorded continuous magnetic rneasurernents which
have been used to identify the age of the underlying crystalline rocks  through
the aeafioor spreading studies!. Characteristic tnagnetic anomaly !ineations define
imchrons which can then be used to reconstruct the relative positions of the Gond-
wanaland continents at various selected geological times. Offsets in the magnetic
lineation pa ttern define fracture zone traces which are coincident with the actual
paths of tnovetnent  flow lines! of the Gondwanaland fragments as they dispersed
from Antarctica. Identification of these paths is crucial to effect a precise
ptebreakup reconstruction of Gondwanaland. Various continental fragments broke
away from East Antarctica at different times, Figure I shows the approximate
age and direction of initial rifting and drifting along various sectors of East
Antarctica.

RECOMSTRUCTIONS

As mentioned, the magnetics data can be used to reconstruct the relative posi ~
tions of the continents and Australia and Antarctica are used here as an example
 me Fig. I}. These reconstructions are important because they define the age of
the pre-rift geology which should be continuous between Australia and Antarc-
tica. The better known geology of Australia can be extrapolated onto the Antarc-
tic continent by using the relative positions of the two reconstructed fragments.
Reconstructions also help define the topographic barriers to ocean circulation
which may have played important roles in modulating climate and eventually
in initiating the Antarctic ice sheet.

Because the Pacific region of the Antarctic perimeter is poorly surveyed in
the vicinity of the Amundsen Sea, it is not possible to unequivocally reconstruct
the relative positions of New Zealand and Antarctica. However, the relative posi-
tions of Australia and Antarctica are fairly well determined  through time! as are
those of Australia and New Zealand. One can use this approach to infer the New
Zadand to West Antarctica re:onstructions. In doing so, Hayes and Ringis  t973!
found unacceptable overlaps of the continental fragments  see Fig. 5!. The im-
p-lication, from that study is that there has been relative motion between East and
West Antarctica since the breakup of New Zealand and Antarctica. Various in-
vestigators have continued to study this probletn and have proposed similar con-
elusiona If East Antarctica and West Antarctica could be properly restored to
their original, pre-breakup positions, the apparent unacceptable overlap ~ould
be resolved.

The entire Gondwanaland supercontinent can be reconstructed back to Jurassic
time using similar techniques  see Norton and Sclater, l979! as shown in Fig, 6.
The uncertainties in such reconstructions are unfortunately of the order of hun.
<beds of kilometers and much tighter constraints must be imposed before the
results can be used to predict the details of Antarctic nearwoastal geology that
are crucial for meaningful resource assessments.



I9 Minerals Regime

~ ~



hhner~l Re~ouree Potentrel lh J



182 ilfirrera/s Regi me

40'4

20' N

0'

0'

60'S 60'S 40'S 20'5 0'0' 20'S 40'S

Figure 6. Jurassic ~adwanaland reconstructtoa  modified from Norton and Selater,
1979!.

On the Antarctic continent, one area is of particular interest. The Dufek Massif
in the Pensacola Mountains  sce Fig, 1! is a layered ultramafic complex. second
in size only to the Bushveld complex of South Africa. These types of deposits
elsewhere in thc world constitute our major chromium, vanadium, and platinum
reserves and they also contain important amounts of nickel, cobalt, copper, and
iron as well.

CONCLUSIONS

Although there is clearly a pessimistic outlook for any near-term extraction
of Antarctic minerals, nonetheless, a basic understanding of the mineral poten-
tial of the continent is important in guiding future Antarctic mineral policy and
assessing long-term mineral and oil reserves. We acknowledge that Antarctica
constitutes about 10 percent of the world's land arcs and in all probability has
a proportional mineral endowment. We also recognize that only a fraction of this
land area is not perpetually covered by ice. Even so, discovery of even a tiny por-
tion of the presumed mineral endowment in Antarctica could have an impact on
the long-term use of very limited strategic minerals.



A straight stochastic estimate of Antarctic mineral resources, based purely
on area, is probably a poor approach because so much of the continent and off-
shore sedimentary basins are inaccessible, To help focus our future research ac-
tivities, we need much better constrained reconstructions. More reconnaissance
multichannel seismic data in the near offshore region coupled with aerogeophysical
surveys over the continent are desperately needed.

The bottom line is that making an intelligent assessment of Antarctic mineral
resources, whether or not they are ever seriously considered for exploitation, re-
tluires much more field research than carried out to date. We do not yet fully
tsnderstisnd even the most fundamental geological units in An tarctica. Our access
to rock exposures is totally uneven and our reconnaissance data on the continent
~ nd offshore, as a whole, is sparse and uneven. Although ideally one would like
to have a uniform geophysical/geological coverage of the entire continent and off-
shore region, this is not a practical goal for the foreseeable future. In this regard,
the best strategy for future research is to focus properly our limited research
resources on a few carefully selected study areas.

The question of the inception of Antarctic glaciation remains a major prob-
Ietn of global importance; this phenomenon has undoubtedly had an effect on the
climate, ocean circulation, sedimen,tation, and the marine hydrocarbon resources
everywhere else in the world.

ht the present time, even our most optimistic estimates of the minerals of
Antarctica lead most of us to conclude that their exploration and exploitation would
not be economic in today's market, Appreciation of our planet's limited resources
and our continuing conspicuous consumption of them. cautions us not to discount
the possible long-term utilization o  selected minerals which undoubtedly will
be discovered eventually in Antarctica.
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Petrol.eum Suppi&s Today

As all o f you here know, economic growth rel ies on energy. Prior to the OPEC-
induced oil price increases of 1973/1974 and 1979/1980, when internationally traded
crude oil sold in nominal dollars for less than one-tenth the current $30 barrel
price, the reliance of the world's industrial economics on energy was such that
each percentage increase in real economic activity required a corresponding in-
crease in. energy consumption. Since the two oil price shocks, the relationship
has declined significantly owing to conservation and more efficient utilization of
energy through capital investments in new equipment. Further, growth in the
use of petroleum. the most expensive of the major energy sources, has declined
in proportion to other fuels because of the additional component of fue!s
s ubst i tut ion.

l might add here that present forecasts of petroleum consumption are all
significantly lower than were forecasts made in the days of "cheap Arab oil." For
example, in early 1973, many of us in industry werc saying that by 1985 the non-
communistt world would be consuming over 90 million barrels per day of petroleum
� up from the 1973 demand level of 47 million barrels per day. Here we are at
the middle of 1984 and the consumption, at 4S million barrels per day, is just half
of that 1'973 forecast � and slightly under actual 1973 consumption. Vfhy? Many
reasons � but the principal one is price, At a dollar a pound, we woufd eat a
lot more chateaubriands then we do at ten dollars a pound. And, contrary to the
prior expectations of many industry economists, the consumption of petroleum
behaves in a similar manner � a reflection of a basic economic tenet � the elasti-
city of demand to price.

Future Cortsumptiort

Now look at some expectations of future pett'oleum consumption, AssuminL
� and this is a most hazardous assumption � that there is essential stability in
the major petroleum supplying and in the major petroleum consuming political
spheres, and given an economic growth outlook of about 2.5 percent to 3.0 per-
cent per year for the industrialized Organization for Economic Cooperation and
Development  OECDj group countries and a higher growth rate of 5 0 percent
per year for the developing countries, the demand for petroLeurn by year 2OGO
may fall in the 55 to 60 million barrel per day range for the noncommunist world.
You must remember that since shortly after World War II, petroleu.m has been
the single most important fuel in the world, Currently petroleum supplies over
50 percent of the noncommunist world's energy; and petroleum and natural gas
collectively supply over two-thirds of the energy. For lack of a readily available
alternative, petroleum will remain the doininant fuel for many years to come.

As l have previously stated, prices are a significant determinant in how rrtueh
petroleum is used. An outlook published recently by the Department of Energy's
Energy information Agency suggests that prices in constant dollars may increase
from the current $30 per barrel level to about $SO toward the turn of the century.
l believe that is as good a guess as any, However � should the present regime



in Saudi Arabia be replaced by a theological autocracy sirriilar to that in Iran-
or some similar political upheaval befall some of the other major oil producing
regions of the world, I dare say that a price spiral similar to the two previous
spirals of l'?73/l974 and 1979/1980 will take place, Conversely, if some major new
� and geologically unexpected � discoveries were to be made � and developetl
quicls!y � the price of crude oil in year 2000 might be the same � or even lower
� than today's price, Of these two possibilities � that is, political shock or
geological fortuity � l would gamble on the shock factor as being more likely.
l atn saying here that the potential for much higher petroleum prices by the end
of the century is very real.

Global Sources

Wby? Let us review the global sources of petroleum supply. Currently the
organization of petroleum exporting countries � OPEC � produces just under
20 million barrels per day � or about 45 percent of the noncommunist worM' s
consumption of 45 million barrels per day. These countries, if  he market were
there, cou.ld produce well over 30 million barrels per day, The non-OPEC crude
oil producing countries of the world, on the other hand, are producing at full capaci-
ty and, in the process, are depleting their reserves much faster than are the more
important OPEC members. Now, let us review the global crude oil proved reserves
situation.

Proved reserves are those quantities of naturally occurring hydrocarbons. that
geological and engineering studies detnonstrate, with reasonable certainty, to be
recoverable from known reservoirs under existing economic and operating con-
ditions. Total proven reserves in the world, as of the beginning of t984, amounted
to 670 billion barrels of which about 450 billion � or two-thirds � are in OPEC
countries. Considering this reserves position � and in view of a likely declitte
in crude oil productive capacity in countries such as the United States, the United
Kingdom and other non-OPEC oil producers in not too many years, OPEC�
should it maintain its cohesiveness � once again will not only be able to strongly
infltsence the prices at which international petroleum is traded through the supply
allocation mechanism, but OPEC also will be ab!e to exert leverage in certain
areas to attain political objectives.

Ve have considered a rather broad overview of the global petroleum outlook.
Now let's briefly address when, and if, any Antarctic oil may fit into the schertie
of things.

Arttarctic Ofl � Ttmirsg

The present overhang of surplus petroleum prod.ucing capacity in the world
� betweers lk and l5 million barrels per day of crude oil for which there is no
market � is such that the potential Antarctic crude oil resources will not be needed
for many years to come. Probably we,ll after the turn of the century

Admittedly, crude oil, because of the geological time required for genesis,
migration and entrapment, is in finite supply. But how finite? The world's proved
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reserves amount to nearly 700 billion barrels and mean value estimates of addi-
tional resources prepared under the energy information agency's "Foreign Energy
Supply Assessment Project," suggest that an additional 450 billion barrels of
rccovcrablc oil vrill be found in the present major producing areas of the Middle
East, north and west Africa, North America, the North Sca, and South Africa.
Unquestionably, these resources can be found and developed at significantly lower
costs than can Antarctica's potential resources. And in addition to these conven-
tional proved and prospective crude oil resources, there are vast amounts of un-
conventional petroleum liquids that technically could be brought to stream. These
include liquids from such sources as oil shale, the Athabasca Tar Sands of western
Canada, the Orinoco heavy oil belt in Venezuela, coal synthesis and widespread
application of enhanced oil recovery techniques. Some, if not all, of the unconven-
tional petroleum sources inay bc cost competitive with Antarctic oil.

Physical Envh onrnent

Now, let us briefly review the physical environment in which we may be
operating. Antarctica's oil potential, because of geological factors, lies offshore
on the submerged continental margin. Target areas include the Ross, Amund-
sen, Bellingshausen and Weddell Seas of western Antarctica and the Amery Basin
in eastern Antarctica. The Antarctic environment, is, physically, the most hazardous
on earth for conducting petroleum exploratory and development activities.

Water depths of the continental shelf exceed 1500 feet � the deepest shelf
of all the continents. Antarctic seas have open water for only several months each
year. Permanent icc shelves average nearly 1000 feet in thickness and move out-
wards at rates up to nearly one mile per year. These shelves then brcak into tabular
icebergs � over 10,000 annually. The sea around Antarctica freezes each year
nearly doubling thc size of the continent. When this pack icc breaks up, it can

ove at rates of up to 40 miles per day. And compounding all of this is that Ant-
arctic seas are exceptionally storiny with almost non-stop westerly gales. Winds
up to 200 miles per hour have been clocked.

What all this boils down to is that the installation of Antarctic oil production
t'acilities will prove to be the costliest, most technically challenging project ever
faced by the petroleum industry, However, given the experience that industry
has gained in the North Sea and is now gaining in the Arctic waters of North
America, I believe that an Antarctic oil discovery of economic dimensions tech-
nically can be developed and at tolerable environmental risk.

Zconornfc Dimensfons

I just alluded to "economic dimensions." What might these constitute for Ant-
arctica? Certainly, an economic discovery would have to be of giant  i,e. 500 million
barrels! to super giant  i.e. exceeding one billion barrels! proportions. ln the case
of Antarctica, this would mean reserves comparable to the Prudhoe Bay Field
on the north slope of Alaska. And in addition to this critical reserves require-
ment, an Antarctic discovery must have reservoir characteristics capable of sus-
taining high producing rates � in thc range of hundreds of thousands of barrels



of oil per day per facility.  By "facility" I refer to a group of 20 to 40 wells tied
tnto a central production system, such as a platform � not a single well.!

Pradttetfort Costs

I do not know what these Antarctic production facilities will cost. But I can
provide you with cost figures in other parts of the world � we come now to the
concept of "capital cost per daily barrel of production." To determine the "cost
per daily barrel" one divides the total investment required for a producing facili ~
ty by the initial daily producing rate. In its simplest form, assume an oil well costs
one million dollars and yields 1000 barrels per day, The cost per daily barrel,
aocordingly amounts to $1000.

Costa per daily barrel range upwards from a few hundred dollars in the Mid-
dle East to 15 to 20 thousands dollars in the North Sea. And in Arctic waters,
the National Petroleum Council, in 1981, estimated that Chukchi Sea oil would
esceed P0,000 per daily barrel of production, If we guess that Antarctic oil might
cost 50 percent more than Chukchi Sea oil  and I believe I am erring on the low
side here!, we are looking at $45,000 dollars per daily barrel of oil, But that is
only part of the picture. Because climatic, ice, and other conditions might only
allow for seasonal, i.c. austral summer, production from certain prospective areas
of Antarctica, the production investments might only be working half time � or
leam That, then would serve to raise the investment msts to nearly $100,000 per
daily barrel. Here is where the competition from synthetics may come into play,

COMPARATIVE COSTS

The Congressional Office of Technology Assessment, in June 1980, estimated
that the investment costs for oil shale  updated to 19lO dollars! would be in the
range of $40,000 to $50,000 per daily barrel. To support these investments � i,e.
yield a rate of return of 12 percent to 15 percent � oil prices would have to rise
to the $60485 per barrel range in 1983 dollars, Prices eventually may go th is high
� but in the process of price escalation people will continue to tnove away from
oil to cheaper alternatives and more efficient energy systems. We have vividly
~ how high prices have negatively influenced petroleum consumption
throughout this past decade. The process will continue � to the possible extent
that international energy markets ultimately may be tinwilling to pay the price
that would be required to support Antarctic oil operations.

CONCLUSIGN

Ia closing, I would say that Antarctic oil potential, from a purely economic
viewpoirit, does not seem to have much going for it. Certainly, not in this cen-
tury. And even its ultimate utility is to be questioned. Nonetheless, if the Antarc-

Treaty consultative parties can successfully agree to a minerals regime wherein
United States private industry can effectively compete with oil entities from other
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countries of the worM � particularly national oil companies � I am very certain
that someday we will go down there and give it a go. Petroleum geologists have
a proclivity towards optimism  they have to! � and just possibly � as remote
as it may seem now � Antarctica may foot us all and yield some real whopper
oil fields. You never know until you look.
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Figure 1. fades msp of Antarctica showing major geographic features discussed ia text,
htetuding the continental margin. Bathymetric contour interval 3000 meters; i~oct
surface contour interval 1000 meters.

SUMMARY OF GEOLOGY

Antarctica  Fig. t! is generally divided into two parts, geologically and
topographically. That semicircular area lying mainly in the eastern hemisphere
is known as east Antarctica. There the ice sheet is mostly over 3 km high and
bedrock is near sea level or below in places. Subglacial mountain ranges exist
with as much as 4 km of local relief. The rocks of east Antarctica are rarely ex-
posed except at the coast and along the Transantarctic Mountains marking the
boundary with west Antarctica. East Antarctica, where outcrops exist, is rrtainly
a craton cOnsistlng of Precambrian crystalline metamOrphic COmpleXeS welded
together in late Precambrian or early Paleozoic time. These older rocks, defortned
and folded in early Paleosoic time, are overlain unconforrn¹bly by the generally
fiat lying Beacon Supergroup sedimentary sequence ranging from Devon' and
possibly Silurian to ear ty Jurassic in sge. The Beacon rocks are particularly well
exposed in the Transantarctic Mountains  Fig. t!.
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West Antarctica lying only in the western hemisphere, is much lower, and
in many areas the bedrock is more than 1 km below sea level. West Antarctica
is faulted and fragmented and may consist of several microplates, as discussed
by Dalziel and Elliot �982!, including the 5 km high Ellsworth Mountains  Fig
1!  mainly upper Precambrian and Paleozoic sedimentary rocks folded in Mesozoic
time! and the Antarctic Peninsula  consisting largely of upper Mesozoic and Ter-
tiary stocks and batholiths intruding Mesozoic sedimentary and volcanic sequenam}.
Sedimentary rocks are locally abundant in Marie Byrd Land. Tertiary and Quater.
nary volcanic rocks crap out in Marine Byrd Land and in the McMurda area.

All of the known geology on land is based an samples from highly competent
outcrops projecting though the ice as mountain ranges and isolated nunataks.
Therefore, sampling is biased and the Cretaceous and Cenozoic basins contain-
ing unrnctamorphased sedimentary rocks likely to contain petroleum, that would
be expected from analogy to other continents, are not exposed hut probably are
pn~t beneath the ice sheet and continental margin.

GEOPHYSICAL STUDIES

Some geophysicaL work was carried out in Antarctica during the 1930s and
l940s, but the 1950s saw the beginning of systematic reconntusssmce seismic reflec-
tioo, refract, gravity, land magnetic and aeromagnetic studies. The early seismic
reflection work on the oversnow traverses was primarily directed at measuring
ee thir ness, with few sub ice reflection results reported. No modern multichannel
miasmic reflection data have been collected on the grounded ice sheet or floating
icc shelves of Antarctica. The seismic refraction results from the oversnow
travesses were biased towards the higher velocities because the seismic velocity
of ice is about 3.9 km/s, precluding direct observation of Lower velocity sedimen-
tary sucks in basins beneath the ice.

Radio echo ice-sounding from the air has allowed continuous measurements
af bcdror4 topography over large areas of Antarctica, but only recently have
sinuttancous aeromagnetic measurements been made, allurin subglacial geo!ogic
intnrIxebitionL Aeromagnetic data without radio ice thickness measurements have
been obtauted on a reconnaissance basis mostly on widely spaced profiles
throtILlhout Large areas of Antarctica. In west Antarctica, my colleagues and l have
reported substantial   ! S km! thickness of non-magnetic presumably sedimentary
rocks west of the Ellsworth Mountains including the areas beneath the Ross Ice
Shelf «nd continental shelf, and thick but undetermined amounts af sediincntary
rock between the Pensacola and ELLswarth Mountains.

1st recent years, geophysicists from the USSR have collected substantial
atnounts of closely spaced aeromagnetic data in the Filchner and Ronne lce shelf
area Nllth of the%feddeli Sea Their data suggest a 12-
 km thickness of sedimen-
tary rock beneath the continental shelf in that area tMasolov, 1980!.

The results from magnetic surveys in west Antarctic  Fig. 1! discussed above
suggest that there are several kilometers of sedimentary rock beneath the ice sheet
«nd cxetincntal shelvea By analogy of sedimentary basins in other continents and
the htown geology of west Antarctic, we might expect Cretaceous and Tertiary
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Figure 2. Marine multichannct seismic profiles in Antarctica collected through 1984
«arith country of origin shown. Compare Fig. 1 for geographic locations referred to in t ejft.

age rocks to comprise a substantial part of the unexposed sedimentary section.
Because a thick section of Paleozoic and older sedifnentary rock is exposed in
the: Ellsworth Mountains, sedimentary rocks of this age may also underlie the
Ronne lee Shelf  Fig, 1!, Bibby �966! reported that a thick succession of Cretaceous
sandstone crops out at the north end of the Antarctic Peninsula and that a feud
outcrops of sedimentary rocks of Tertiary age are also found there. Truswell �982!
reported early Cretaceous to early Tertiary rocks beneath the narrow contirten-
tal shelf of east Antarctica at several places,

ln receftt years ships from Norvvay, tke Federal Republic of Germany, the
USSR, and japan have collected multichannel seismic reflection profiles over the
contirtental margin in the Neddell Sea are~  Fig. 2!. The USSR collected 12 chaftnel
seismic reflection data over this area along the tracks shown between longitude
15 W and longitude 60 W from 1980-1982,  ivanov, 1983! which indicated about
10-12 km thickness of sedimentary rock beneath the Ronne-Filchner ke Shelf area.
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!n l982 1983 the R/V Hakurei MarU from the Japan National Oil Corporation
 jNOC! collected 24 channel reflection profiles in the southern Weddell Sea along
the track lines shown in green from Okuda and others �983!. Their prelim iriary
interpretation indicates about 1.5 km of sedimentary rock on the continental slope
near longitude 5'W, ln 1976-1977 the Norwegian Antarctic Research Expeditions
 NARE! acquired 16 channel data along lines shown  Fig. 2!. The profile across
the Crary Trotigh  southernmost profile in Fig. 2! which extends across the front
of the Filctiner Ice Shelf, is shown in Fig, 3  iron> Haugland arel others, 1983!.

ss iz-rr

Figure 3. Seisniic-record section across the Crary Trough, From Haugiknd and others
�983!, lUndly furnished by Yngve Kristoffersen. SB. sonobuoy location, Length of pro-
 lie, 150 iirn, Reflection time in seconds.

The westward dipping reflections are consistent with the thick section of
sedimentary rock in the western Weddell Sea contirtental shelf and Ronne Ice
Shelf area inferred from the Russian aeromagnetic data mentioned previously.

ln 1978 the German Federal Institute for Geosciences and Natural Resources
 BGR! collected 6000 km of 48-channel data over the continental shelf between
longitude 25 Vf and longitude 2G E as shown in Fig. 4 from Hinz �982! and Fig.
5 which shaws examples af profiles from Hinz's �982! report. He reported the
"Explora Wedge" of seaward dipping reflectors having seismic velocities of ! 4.5
km/s overlain by sediments up to from 3-5.2 km thick having velocities of 1.6-3,6
km/s. These lower velocities seem reasonable for Tertiary or possibly Late
Cretaceous age rocks. Hinz �982! interpreted the ! 4.5 km/s velocity, seaward
dipping reflectors as evidence of volcanic layers rather than sedimentary roc'.
and therefore infers a low petroleum prospectivity for the margin in this area.
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Fig~ 4. Ship  Explore/ tracks  heavy line! over the Wedde}l Sea continental margin
along which multichannel seismic and other geophysical data were coUccted by BAR
tn 1978. 5athymetric contour in meters.  Modified from Hinz. 19S2.}
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Figure 5, Three exatnples of interpreted profiles from seismic reflection data along
tracks of Figure 4. Vertical Uncs are locations where veloc!Ues were determined by
sonobuoys. Vertical dashed line indicates jog in track,  Modified from Hinx, 1982.!

I will turn now to the Ross Sea, where sea ice conditions are much more
favorable.

The Gfomar ChalIertger on Leg 28 of the Deep Sea Drilling Program  DSDP!
drilled a series of holes in thc Ross Sea continental shelf  Fig. 62. Results from
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these four holes showed a Paleozoic continental basement overlain by a section
of early Oligocene to late Miocene, Pliocene, and Pleistocene rocks.

Iet >RaI 7a ' Ta

ea FROM HAYES Er. AL, isisea

OSDP "LEG 28"

Ftgnrc %. Crea ac track  heavy linc! of Gtomar Chatterer DSDP leg 28, aad locations
of core holes ln the Ross Sca,  From Hayes and Frakes, E975.1

Although small amounts of methane and ethane were reported in parts of
the dorttinantly nonmarine Miocene sedimentary rock, "Shipboard Scientific Par-
ty" {19'75! considered it premature to attach any econoinic significance to the
hydrocarbons. Mclver {1975! also analyzed samples from these cores, and reported

ficaatly higher amounts of ethane and heavier hornologs in these samples
than ftetn others collected by DSDP. He suggested this as evidence of local organic
dia ~esiL Claypool {l984! considers these results, however, as "essentially the
saxne as DSDP coring worldwide," and therefore not necessarily of any significance
to petroleum resources questions.

In 1980 the Gerinan Federal Republic acquired 7000 km of 48channel data
over the Ross Sea continental shelf shown in Fig. 7. In 1981-1982 the French
Petroleum Institute {IFP!, also using the same ship Explora, collected about 1500
ktn of channel data in the Ross Sea area as shown. No results from the French
work are available, Davey and others {1982! reported on sedimentary basins in
the Ross Sea, based on data from seismic refraction and variable angle reflection
measuretnents using sonobuoys. These results indicate three major basins with
~ edinientary rock thickness exceeding 4 km in a central trough basin aplong abou t
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the 175'E meridian. In 1983 the JNOC ship Hakurei-hfaru also collected multi-
channel reflection profiles in the Ross Sea area but no results are known. In
February 1984 the USGS ship S.P. Lee coflected 2000 km of 24~hannel data, I
will refer briefly to these results later.

Figure 7. 1980 Ross Sea continental shelf data as collected by the German Federal
Republic.

Hinz �982! interpreted the German data shown in Fig, 8. This profile over
the eastern part of the Ross Sea shelf was tied to the DSDP holes. This enabled
Hinz to interpret the approximately 6 km of section  above RS6! as post Oligocene
in age and therefore probably all glacio-marine sediments. Thus, this part of the
section would not seem likely to contain significant amounts of hydrocarbon
deposits,
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Figure 8, Reflection seismic record from the outer part of the eastern Ross Sea shelf
with a diagram of the interpreted seismic sequences and interval velocities in km/s.
RS-l to RS-6 refer to the interpreted seismostratigraphic sequences, and Ul and U5
refer to unconformities. For location see Fig. 1. From Hinz et al., 1983.

Figure 9 is a profile from a 24-fold record section collected by the S.P. Lee
in 1984 over the Victoria Land Basin at the west side of the Ross Sea continental
shelf. Processing is not completed but a substantial thickness of seditnentary rock
is apparent, as reported by Eittreim and others �984!.

ln the 1981.1982 season Ettpiora collected 48-channel reflection data for the
IFP along the 3000 km of lines shown  Fig. 2! over the east Antarctica continental
margin near Wilkes Land and Terre Adelie, The S.P. Lee also collected 2000 km
of 24.fold data in this area as shown, in January 1984. In December 1983-January
1984 the Haitttrei-Maru measured the lines indicated.
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Figure 9, Unpmxsaed single~hanne1 seismic record made from one channel of the MCS
system across the presumed continent-ocean boundary. one second of reflectio Arne
equals approQmatety l km; less for the shallow'er sediment and tnore for the deeper
strata. From Klttreim and others, 1984.

Figure 10 shows an example of part of a record section crossing the Wilkes
land continental margin frofn the USGS data. Eittreim and others �984! inferred
the ridge as the transition from oceanic fo centifiental crust.
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Figure 10. Line draw'ing and multichannel seismic-reflection data from One 407 across
the Victoria Land basin in the western Ross Ses. Faults and uncotnformlties are found
ia the sedimentary section and reflect relative vertical displacement in thc e estcrn Ross
Sea region. Bathymetry ln meters. From Kittrem and others, 1984,



Pe roIevIn Resources A1

The Hakurei-Maru collected more than 3000 km of 12-channel �-foldI reflec-
timt data in the Bellirigshausen Sea area in 1981 along the lines shown in Fig.
12. Kitnura  l982! reported that maximum sediinentary rock thickness of about
3-3.5 knt.

The Australian Bureau o  Mineral Resources  BMR! collected about 5000 km
of &channel reflection data on closely spaced lines over the continental margin
in tbe area offshore of the Amery lce Shelf  Fig. 1! during 1981 1982 as reported
by Stagg �983!. This survey when published should provide very interesting in-
formation on this most likely area in east Antarctica for petroleum resources.

Thc- tectonic relationships of west Antarctica are complex subsequent to rift-
iag which was probably initiated in jurassic time, as suggested by the ages from
163-l79 m, y. of the Ferrar Dolerite and correlative intrusions found along the Trans-
antarctic Mountains. The limited geophysical data discussed in this report and
general geologic considerations suggest that the continen tal shelves of the Ross,
Bellingshauaen, Amundsen and Weddell Seas including areas covered by ice
shelves sad large areas of the Byrd subglacial basin contain sections of Cretaceous
and Tertiary sedimentary rock several kilometers thick, Probably large areas
beneath the ice sheet in east Antarctica such as the Nilkes subglacial basin. are
also underlain by several kilometers of sedimentary rocks of sintilar ages as sug-
gested by the magnetic depth estimates.

Data are insufficient to predict which of the areas along the west Antarctic
contiaental margin might be the most prospective for petroleum resources. The
Rose Sea has generally favorable sea ice conditions in summer, but the recent
work of Hinz discussed earlier suggest that the eastern Ross Sea would not be
a very likely area for petroleum, unless post Oligocene glaciomarine sediments
could generate significant hydrocarbons.

On the other hand, the likely greater thickness of sedimentary rock beneath
the Weddell Sea shelf might make that area the most promising location for
petroleuin deposits in Antarctica, however, sea ice conditions are much more severe

the Weddell Sea than the Ross Sea. There is little or no information on the
Belliagshausen and Amundsen Sea shelves to allow speculatiott as to their
petroleum resources potential relative to the Ross and Weddell Sea shelves.

ENVXRONMEN TAr. HAZARDS

Antarctica has the most severe environment on Earth in which to carry out
petroleum exploration or exploitation. Were these activities to occur, much
research mould be required into the types of hazards that might be encountered
and the types of ecosystems that might be disturbed. Genera! ly, groups dealing
with potential environmental problems have concentrated on climatological,
oceanographic, and glaciologic hazards and the vulnerable Antarctic ecosystems
while largely ignoring the geologic hazards that could actually lead to blowouts
aad oil spills.

Considering the expense incurred in Antarctic research, ships conducting the
rttarirte geophysical surveys for geologic framework studies should also collect
aa tnttch data relative to environmental hazards as possible as was done by the
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S.P. Lee. Fur exaniple, one uf the high rrsoluti~>n profilvs suggests a 4ult scarp
cutting the sea bottom over the Victoria Land Basnt assoc>ated with recent uplift
of the Transantarctic Mountains implying caution is nvcessary in the area.

The Antarctic continental shelf is about 500 m deep, or deeper than that of
the other continents, and this would have a strong bearing on the difficulty of
exploratory or production drilling, subsea completion of oil wells or risk from
icebergs to subsea installations.

A Minerals Regime for Antarctica..
The Minerals Management Service

Perspective

REID STONE
Assistant to the Associate Director

for hrternatrona1 Programs and
Stretch c/Crittcal Minerels

Mirtera Js Management Service
Pacific Region
Los AngeJes, Ca1ifornia

The discussions held between the members of the Antarctic Treaty group
toward developing a minerals management regime can be described by three major
categories: l! the management organization; 2! the selection of potential developers;
and, 3! supervision required for those development operations, The Department
of!rtterior  DOI!, through the Minerals Management Service  MMS!, is responsi-
ble for the administration of mineral development on the U S, Outer Continental
Shelf and in the exclusive econorrttc zone. With nearly 30 years of experience,
they provide advice to the Department of State on some of the problems, both
legally and operationally, that can occur in Arctic-type environments.

BAS1C SClRNCF SHOULD CONTINUE

The basic concept of permitting research and acquisition of raw resource data
to support regional mineral evaluation by members of the treaty organization
should be continued unhampered regardless of the implementation of any manage.
meat concept that might be developed for the Antarctic. Previous discussions at
this meeting have described the risks created by unqualified estimates that are
developed without good basic resource data, Only the acquisition of dependable
data will permit proper mineral resource planning for the future.
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THE MANAGEMENT REGIME

The DOl has supported the establishment of a regional or geographically
limited nianagement regime composed of appropriate members of the treaty
organization. The major requirements that we support for inclusion in any rnanage-
ment regime are: a single member should not be permitted veto power; the deci-
sions of the management group should be implemented through a majority vote;
and, the country representing the operation should be a member of the manage-
ment regime. The establishment of a program to permit evaluation of the mineral
resources needs to recognize the stages involved in that process � prospecting,
exploration, and development.

We have recommended the free exchange of research data by all participants
in the treaty organization during the prospecting stage to be continued as presently
defined and implemented. We feel that the entities that develop exploration data
4r specific resource evaluation should be permitted to retain that information
on a proprietary basis, however, that data should be shared with the management
regime on a confidential basis. Also, i t should be available for release and publica-
tion when it is no longer needed for its commercial value to the explorer. Reguta-
tions and supervision of activities conducted under such a management regime
could be the responsibility of the sponsoring nation with clear provisions for open
inspection of the operation, in a manner similar to that presently being practiced
in the Antarctic.

T8K DEVELOPMENT RIGHTS

These comments have not addressed the means to award the rights to pros-
pect, explore or develop the mineral resources. Those rights should be flexible
and recognize the different resources and their locations whether offshore or on-
shore as well as the different entities that are interested in exploring for those
resources. The potential exploitation of mineral resources of the Antarctic requires
a well-planned and well-managed program to permit a proper evaluation Now
is the time to plan that program in order to permit a full evaluation of the rnanage-
ment concept. Let us not delay and therefore be forced to develop a program in
haste without a fullconsideration of the environmental and economic balance
that is needed for wise decision-making,
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The Antarctic Treaty Consultative Parties  ATCPs!, who in
Recommendation XI-l containing the tertns of reference for the
minerals negotiations, agreed that one of the five basic principles
of the regime should be protection of the unique Antarctic environ-
ment agid of its dependent ecosysterns. Among them, countries
most nearly adjacent to the Antarctic continent generally recognize
the possibility of more direct impacts on living species off their
shores and climate conditions;

The Antarctic scientific community, whose members value their
prist ine laboratory;

international organizations with responsibility for the world en-
vironment like UNEP; and, most recently

A number of countries currently not party to the l959 Antarctic
Treaty whose representatives spoke during United Nations debates
last fall.

POTENTIAL DAMAGES

l do not plan to go into detail about the potential for environmental damage
posed by mine rais development activi ties in Antarctica. The subject has been well
covered in nutmerous publications that stress the harshness of Antarctic weather,
currents, and ice conditions and the vulnerability of polar areas and Antarctic
ecosystems. These conditions will affect not only exploration and development
activities but also the transport of Inaterials associated with such activities to and
from Antarctica. The area may be damaged not only by exploration and develop-
ment vehicles and equipment or accidents resulting in spills, it may be affected
by logistics and support activities as well, both on land and at sea.

KNVNQNMENTAI ISSUES

I would like now to address several environmental issues raised by the elabora-
tion of a !egal regime for Antarctic minerals development. I have divided these
inta seven topics for ease. of discussion, but they are obviously interrelated in
numerous ways.

ln reviewing these issues, one should bear in mind that the regime for Ant-
arctic minerals development being considered will not set forth in detail a corn-
plete mining code; it will provide a framework for the dynamic growth of inst i tu-
tioas and regujations if and as minerals activities become feasible. From an en-
vironrnental point of view, it is therefore critical, first, that this dynamic growth
be channeled by strict standards or principles that are clearly and directly ap-
plied to all decisions taken under the regime; and second, that the procedures
for taking these decisions provide adequate safeguards to protect the Antarctic
environment.
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Principles/Starufards

Into this category fall requirements for environmental impact assessments
prior to the conduct of any Antarctic mineral resources activity and environmental
and safety standards against which all minerals activities roust be judged, This
spring tk major U.S. environmental organizations prepared a set of recommen-
dations for the U.S. government from which I quote some examples of these types
of standards:

No Antarctic mineral resource activity shall be conducted until
the appropriate institutions of the regime have determined that the
activity in question, by itself or in combination with all other activities
 including but not limited to the introduction of alien species, all Ant-
arctic mineral resources activities, scientific and logistical support ac-
tivities, harvesting of Antarctic marine living resources, and associated
activitiesl will not directly or indirectly;

1. Cause or contribute to any but localized changes of the Antarctic
atmospheric, terrestrtal, freshwater, and marine environments and
associated ecosysterns that are not reversible within two to three
decades after the cause of the change has been removed,

2. Result in the decrease in size of any harvested population in Ant-
arctic marine living resources to levels below those which ensure
its stable recruitment. For this purpose its size should not be
allowed to fall below a level close to that which ensures the greatest
net annual increment;

3. Affect the maintenance of the ecological relationship between and
among harvested, dependent and related populations of Antarctic
tnarine living resources and the restoration of depleted popula-
tions to the levels defined in [2] above;

4. Adversely affect unique biological communities nr areas of special
btological, scientific, historic or aesthetic importance; ...and

5. Adversely affect the value of Antarctic atmospheric, terrestrial,
freshwater, and marine environments as pristine environments
relatively undisturbed by human activities, for scientific research
and for the detection and monitoring of global and regional en-
vironrnental parameters.

ln an effort to promote the integration of the various legal instrumerlts of
the Antarctic Treaty System, a subject to which I will return, the chapeau and
paragraphs 4 and 5 reference other activities and uses in Antarctica, Paragraphs
2 and 3 above attempt to apply consistent standards among these instruments
by paralleling the conservation standards set forth in the Convention on the Con.
servation of Antarctic Marine Living Resources  CCAMLR!.

The operational and safety standards recommended were:
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No Antarctic mineral resource activity shall be corrducted until
it is determined that:

t. Technology and procedures are the best available to provide for
safe operations and ensure con formity with the principles set forth
in Iprevious paragraphs] of this article;

2, There exists the capability to monitor adequately key system com-
ponents and/or environmental parameters and report thereon;

3. There exist adequate contingency plans and equipment to minimize
the environmental risks from accidents such as oil spills and to
contain and remove pollutants; and

l. There exist adequate plans to ensure restoration of the environ-
ment during the conduct of the activity and once the activity ceasra.

The most critical principle of the entire regime, however, may well be what
is referred to as the information standard.. that no mineral resource activity may
be conducted until available information is sufficient to conclude that the other
principles and standards of the regime will not be violated. The environmental
groups have stressed this principle because they fear that, if there is pressure to
proceed with minerals activities in the future, decisions to allow minerals activities
rrtay be taken before there is adequate data on the Antarctic environment and
its associated ecosystems, on potential impacts of activities and environmental
hazards like ice and weather conditions, and on the nature and effectiveness of
equipment and operational procedures to guarantee that the other standards will
be met,

The recommendations of the 1 1 U.S. environmental organizations go on to
specify what the information requirements for the regime should be. Various en-
vironmental groups have also encouraged the development of national and inter-
national research programs that would help fill data requirements, noting the
Recomntendation XJ-1 stipulation that the regime should "promote the conduct
of msearch nec~ to make environmental and resource marragement decisions
which would be required." But national budgetary constraints make it unlikely
that significant results will emerge in the foreseeable future.

A secoad concern voiced by environmental groups with respect to adequacy
of information is that once minerals activities commence, much of the data will
be deemed proprietary by the operators and thus will not be made available to
decision-makers under the regime. The 1982 Law of the Sea  LOS! Convention
texts addressed this problem in Annex Ill, Article 14 as follows;

!. The operator shall transfer to the Authority, in accordance with
its rules, regulations and procedures and the terms and conditions
of the plan of work, at time intervals determined by the Authority
all data which are both necessary for and relevant to the effective
exercise of the powers and functions of the principal organs of the
Authority in respect of the area covered by the plan of work

2. Transferred data in respect of the area covered by the p lan of work,
deemed proprietary, may only be used for the purposes set forth
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in this article. Data necessary for the formulation by the Author
ity of rules, regulations, and procedures con cerning protection of
the marine environment and safety, other than equipment design
data, shall not be deemed proprietary.,

The CGAMLR contains a related provision in Article XX stating;

l, The Members of the Commission shall, to the greatest extent possi-
ble, provide annually to the Commission and to the Scientific Com-
rnittee such statistical, biological, and other data and information
as the Cornrnission and Scientific Committee may require in the
exercise of their functions...

2, The Members of the Commission agree that in any of their
harvesting activities, advantage shall be taken of opportunities to
collect data needed to assess the impact of harvesting.

lf the information standard in the minerals regime is effectively worded and
implemented, it will provide an incentive for operators to make required infor-
mation available, because until a positive decision is taken under the regime, based
on adequate data, no minerals activities may proceed. The minerals regime could
incorporate additional incentives for operators and states to provide information
to the institutions of the regime. As for the other principles of the regime, while
general agreement exists in the negotiations with respect to their costtent and
scope, careful attention must be devoted to the clarity and precisiori of their
formu lation.

Dec&fon.-hf~ng

Recommendation Xl-1 specifies that the regime should include, in addition
to means for "assessing the possible impact of mineral resource activities on the
Antarctic environment in order to provide for informed decision-making," means
for determining whether mineral resource activities will be acceptable." The
establishment of a minerals regitne will not automatically give the go-ahead to
minerals activities but will require a positive threshold determination that they
may proceed. The potnts at which this and other determinations are made and
the decision-making procedures applied will be critical to effective implementa-
tion of the principles noted above.

� Procedures

Environmental groups have emphasized that decisions to proceed with
minerals activities should be approved by a significant majority of the countries
involved in the minerals regime, including the more "conservation-minded" among
them. They believe that if some decisions are to be taken by groups of states that
do not involve all states parties to the regime, the majority required should be
higher and/or the decision should be reviewed by a plenary organ of the regime.
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Their rationale is not only that a larger nurnbe.r of approvals, that is, a collective
judgtnent, will promote the sound application of environmental and other prin-
ciples, but also that this will help balance the pressure to go ahead from those
proposing development activities and those who would benefit from them and
will help guarantee consistent application of the regime's principles throughout
the geographic area to which the regime applies.

ln addition to decisions to approve activities, the institutions of the regime
will be called upon to draft general guidelines and specific regulations governing
different categories of mineral resources, in particular geographic areas of Ant-
arctica. These must explicitly give effect to the principles of the regime if they
are to irnplernent it effectively.

Environmental groups support a strong and independent role for the scien-
tific, technical, and environmental advisory coinrnit tee in reviewing all pending
decisions and measures to ensure consistency with the principles of the regime
and consistent application within the area of the regime. They believe that the
technical expertise of advisory cornrnittee members will help balance national,
political, and economic considerations that might prevail in the decision-making
ymcess. although some groups have expressed doubts on this point that 1 wiH
address later.

The environmental groups are also concerned that the regime provide ade-
quate scope for review and modification of measures adopted under the regime
to take account of' newlymquired data on environmental considerations in Ant-
arctica, the resources themselves, cumulative effects of all activities in. the area
and improvements in applicable technology and operational procedures. lf and
as minerals activities commence, the information base cannot but increase substan-
tially. Finally, they firmly support a review process at the stage when an operator
seeks to proceed from exploration to development activities, Not only is it likely
that inore information of the types noted above will exist, it is also probable that
the operator will have acquired more information on the nature and impacts of
the activities than was available when exploration activities were described and
approved.

� Decisiorv-hfakirtg Points

The four stages in the draft minerals regime have been identified as pr'os-
pecting, the threshold decision as to whether mineral resource activities could
be acceptable in a particular region of Antarctica, and approval of exploration,
«ad approval of development.

Several environmental groups have expressed concern over the possibility
that prtispectiag activities may be allowed to proceed without a require ment for
approval or the adoption by the institutions of the regime of regulations covering
&is activity. They have also raised the question of the availability of procedures
to auapmd or terminate prospecting activities deemed damaging to the An tarctic
envircernent. While this issue gets tied up with claimant states' assertion of rights
aad the need for economy and a gradual caH-up of the institutions under the regime,
the solution nmy lie in defining prospecting to exclude any but fairly harmless
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activities like remote sensing and providing for the possibility of review, regula-
tion, suspension, or termination. This would avoid a prior requirement to approve
prospecting activities. Recommendations to this effect were included in the paper
presented by the U.S. environmental groups this spring,

Threshold decisions on the acceptability of mineral resource activities in Ant-
arctica then became the first key decision required under a minerals regime. En-
vironmental groups favor a consensus decision on this point and, as I noted earlier,
wish to ensure that these decisions are based on sufficient information. I have
already mentioned the environmental groups' concerns with respect to decision-
making procedures generally, These all apply to the decisions to approve explora-
tion and later development ar tivities.

MonQarlrty, Jrmpeetfon, artd Errforcemertt

Dividing responsibilities for these activities under the minerals reginie be-
tween the relevant claimant State s!, the State sj sponsoring mineral resource ac-
tivities and the institutions created by the regime is another question complicated
by the need to avoid prejudicing either the claimant or the nonwlaimant position.
Barbara Mitchell in her presentation mentioned the difficulties of agreeing on
enforcement and responsibility in the situation of jurisdictional ambiguity that
exists in Antarctica. Aside from seeking effective provisions in the regiinc, the
environmental groups have not addressed these issues in detail, They have rccorn-
mended that in addition to stipulating that Antarctic mineral resource activities
shall be open to inspection in accordance with Article VII of the Antarctic Treaty,
the cornrnission of the minerals regime should be empowered to appoint inde-
pendent inspector s! to monitor compliance with the regime and measures adopterl
pursuant to it. They have also recommended that reporting requirements for spon-
soring States and the institutions of the regime include reports on compliance
with the regime and be maintained as part of the public record of the regime.
l will refer to this again in my presentation when I deal with the issue of
accountability.

Two other important issues in this area will be devising procedures that allow
for: l! the expeditious suspension of a potentially damaging activity; and
2jchallenges to monitoring and enforcement practices on the grounds of non-
compliance with the regime and measures adopted pursuant to it.

I would like to come back to this question of jurisdictional ambiguity that
has arisen several times during our meeting. I would like to bring up again what
Tucker Scully commented on yesterday, when he was responding to Barbara
Mitchell's points in this area. He mentioned that jursidictional ambiguity with
respect to the position of claimant and non-claimant states is an accepted part
of a treaty system. In his view, that does not necessarily mean that the.re would
be jurisdictional ambiguity with respect to applying jurisdictions under Antarc-
tic regimes � that with respect to actually enforcing or, say, monitoring an opera-
tion covered hy an international agreement, the agreement itself would provide
for that jurisdiction. He also said that in the case of the regimes we have been
working on in the Antarctic Treaty context, these are framework regimes; so that
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the actual specification as to who would monitor or enforce would be worked
out un.der the regime.

I agree with that completely as far as it goes, but I think there still is a dif.
6culty with ensuring that when it is ultimately worked out, it is effective And
E do feel that is complicated by th» issue of jurisdictional ambiguity.

That does not lead me to the conclusion that we need to scrap the Antarctic
Treaty. It leads me to the conclusion that because. this is a potential for problem,
the need for accountability in the regimes is much greater. It is for that reason
that a lot of the public interest community is pushing for an external accountability
function in the treaty system as a whole. And certainly in a mirterals regitne, we
~t to know whether or not it is being effectively enforced, because there may
be problems with carrying out this enforcement.

I bring this up also in the case oF the French airstrip question, which was
raised yesterday. The Antarctic Treaty does not provide procedures for someone
to actually question whether or not a country is complyin.g with a regime. Now,
on the one hand, that is part of the flexibility of the system and that is not a bad
~, but on the other hand, it is not easy for someone who is interested in the
subject to find out whether or not the regime is being effectively complied with.
I think this problem is worth considering in more detail. It would be useful to
think about ways to improve the treaty system in this area of ensuring compliance.
As I said, this does not lead me to conclude that we have to scrap the Antarctic
Treaty System.! just flag this as a continuing problem, particularly as more coun-
tries and individuals become interested in "Is this system working effectively or
aot?"

Responsibility, Liability, artd Compensation

This is the majar topic an which the environmental groups have yet to focus
in detail and where they have much practical experience in the international arena
oa vrhieh to draw. It has only recently been much discussed in the Antarctic mineral
negotiations, Whi/e a number of international instruments address these ques-
tions with respect to say, vessel source pollution in the marine environment or
states' responsibility and liability in outer space, the issue is again complicated
by jurisdictional ambiguity in Antarctica= who may institute proceedings and what
i' the applicable law? It is linked to dispute settlement questions as well,

The regime will also have to address what datnages would in fact be subject
to liability provisions. Liability for damages suffered directly by a natural or
juridical person and for costs incurred in containing, cleaning up, and restoring
affected areas is generally accepted in national and international practice, albeit

certain financial limits. Whether in addition a specific person or legal authority
tsuiy be entitIed to sue for compensation for environmental dainages resulting
Mi t4s case from mineral resources activities in Antarctica, in the event that other-
wise tMi person or authority would have standing to sue, is a more controversial
issue that has arisen in other international forums such as the Uriited Nations
Environment Program  UNEP!. This question and the possibility of establishing
of resorting to an existing compensation Fund to cover costs incurred beyond the
Iiability Hmits that may flow from the regime also deserve consideration in the
Antarctic minerals negotations.
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Protected hreas

The designation of protected areas under the Antarctic minerals regime is
another major issue for the environmental groups. Recommended criteria for such
designations include biological, scientific, historic and aesthetic significance, and
the possibility of retaining undisturbed "control" areas to study impacts of ac-
tivtties elsewhere. Some groups have noted the importance of adequate buffer
zones around protected areas.

In the U,S. groups' recommendations, they sought to explicitly link the
tltreshold determination of acceptability of minerals activities in specific regions
of Antarctica to designation at that time, prior to any activities  without prejudice
to such designations at any other time!, of protected areas within the region that
~ould be off limits to minerals activities. They also urged protected area status
under the minerals regime for all areas protected under the other legal instruments
of the Antarctic Treaty system and under additionally relevant international legal
instruments.

For those groups advocating the world park idea and wilderness values in
Antarctica, seeking designation of large sections of Antarctica as protected areas
is an alternative path.

A more theoretical concern of the environmental groups, though one with
practical significance both for the minerals negotiations and for the future of the
Antarctic Treaty System generally, is how to ensure the accountability of the
regime � how to guarantee that it is working effectively as a regulatory and en-
vironrnental protection mechanism. Questions in this area arise on two fronts:
a! are effective checks and balances incorporated into the procedures af the regime?
and, b! are procedures available to reassure, if not verify, its effectiveness to nan-
parties ta the regime!

With respect to the internal workings of the regime, environmental groups
have raised questions about how to insulate national scientific and technical ad-
visers on the regime's Advisory Committee from national political and economic
considerations. They have sought to strengthen the independence and continuity
of the regime's staff, inspectors and expert advisers and to ensure that in convey-
ing its advice to the decision-making bodies, the Advisory Committee fully reflects
all views. Another internal mechanism for checking the workings of the regime's
procedures is to ensure that the regime does not stifle and in effect facilitates
the ability of different institutions withtn the regime and States parties to review
and question improper decisions or inaction on the part of the regime's institu-
tions, as well as the compliance of specific minerals activities with it. Several
representatives of public interest groups have drawn attention to the Antarctic
Treaty System's apparent weaknesses in this area of ensuring compliance with
the terms of its legal instruments, ln this area we vrould need to explore more
fully first recourse to mechanisms other than judicial procedures.

One propceal put forward by a coalition of environmental organ izations would
address these issues of the internal workings of the regime by establishing an
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Antarctic Environmental Protection Agency  AEPA! as an institution of the
miners regime. The coalition points out that the EPA's responsibilities could
be broadened to cover all Antarctic activities with a potential environmental im-
pact. The AEPA wouM have its own professional staff whose functions would
include preparing and reviewing environmental assessments, reviewing adequacy
of information, drafting environmental regulations, and monitoring and inspect-
ing operations. It could also design and carry out relevant scientific research on
its own or in cooperation with other international research programs. And it would
constitute a forum in which questions could be raised regarding the adequacy
of assesismcnts, regulations, compliance, etc.

Other groups question the feasibility of creating a new institution and whether
it couM prefornt its functions any more effectively than the advisory committee
if that committee had access to a good professional staff andi'or ad hoc technical
advisers.

On the second question, the availability of procedures to reassure non-parties
to the regime of its effective operation, the environmental groups have recorn-
mended that all non-proprietary data and information, measures adopted and
reports issued under the regime be maintained as part of a public record The
regitne's reporting requirements for States parties and the institutions must be
fortnulated to guarantee ample information in these documents. The non-
governmental groups have also endorsed the right of observers under the regime,
inctuding international and non-governmental organization representatives'
observers, to receive prior notification of all pending decisions and relevant
documentation. They would be accorded the right to comment on these matters
within established time limits. These comments would also be maintained as part
of the public record. Providing for the possibility of comment from others out-
side the regime would go further in ensuring public scrutiny of regime activities.

The final accountability question is whether outsiders should have any role
in challenging institutional decisions or inaction, or compliattce with the regime
by operating entities. Outsiders might as a first recourse accomplish this challenge
rob: indirectly, by raising the problem with parties to the regime or within its
institutiotLL Their direct recourse would be an option to pursue challenges through
judicial premxlings.

Intetpa5ora artd Consistency 1Vithtn the Anhxrctic Treaty System

In discu.ssing the principles of the minerals regime, I mentioned that I would
return to this question later on. It is a concern shared by the environmental groups
and by many participants in Antarctic discussions. For as living resources
harvestiag and the possibility of mineral resources development combine with
inereaaiag tourism, scientific research and logistics and supporting activities in-
cluding navigation, the possibility of congestion, accidents and cumulative en-
vircernental impacts increases. How to ensure consistent application of en-
vironrnental and safety standards and better coordination among the different
Mtstitutions and legal instruments that compose the Antarctic Treaty System merits
further consideration. Two difficulties in this regard under the present system
are the abseace of any institutional structure under the f 959 Antarctic Treaty and



the practice of depositing and/or headquartering the different legal instruments
and institutions in different countries.

Providing that observers from one regime's technical staff may attend meetings
under another regime will improve upon the present system, where particular
countries may or may not coordinate their tcchnical experts' representation at
the varied meetings. The proposal for an AEPA addresses this issue by favoring
an extension of its centralized role to all Antarctic activities.

CONCLUSION

These concerns affecting protection of the Antarctic environment and its
associated ccosystems are well known to those negotiating the minerals regime.
Most are genuinely interested in establishing a regime that adequately deals with
them and are in  act bound to do so by Recommendation XI-1 as! noted earlier.

But the best of intentions could be affected by the difficulty of reaching political
accommodations in the regime, the sense of urgency driving the negotiations, and
most particularly thc imperative of devising a decision-making structure that does
not prejudice either the claimant or the nonwlairnant position. It is up to the Ant-
arctic environmental constituents to maintain the pressure for effective treatment
of these, and possibly other, issues in the negotiations and ta explore viable solu-
tions to them.



Discussion

Keaaett; Thank you very much. We have heard a wide-ranging analysis of many
of the issues concerning the minerals regime. The discussion has included corn-
ments about the geological setting and the geological history of Antarctica; some
rather brief connnents about potential hydrocarbon resources around the Antarctic
region with an assessment of the economics in relation to the world economy;
some aspects of' the legality of the minerals regime itself; and then finally, the
environmental cencerns relating to any potential mineral exploitation in the future.
We now will open up the floor for questions and discussion,

Todd: We have heard today only about the possibilities of hydrocarbons as far
as mineral resources. I was wondering if one of the panel rnernbers could give
us a little bit of context about the possibility of other minerals on the continent
itself.

Beh~dt: There are mineral occurrences throughout Antarctica, There have
been na ore bodies found anywhere on Antarctica that would be of cornrnercial
interest in any other part of the world even if transportation and refining
abilities were present. That is not surprising, however, since only two per-
cmt of the rock on the continent sticks out from the ice and it has never really
been prospected for minerals in the sense that it has been done in other parts
of the world. There is a copper province in the peninsula as well as a number
of other occurrences, but in fact, these have all been looked at very superficially
There is quite a large bibliography available reported throughout the literature
cuUed from rnarIy geologic reports by many nations, but nothing that would be
economic, as I say, anywhere else.

Now the Dufek Intrusion is perhaps a little different. It is a large, layered
aaafic intrusion that in other parts of the world, such as the Bushfeld Complex
ia Africa in particular, contain rich deposits of platinum-group metals and other
metals. Like the continent as a whole, the Du fek is exposed in only three percent
of its area as well, It has about 50,000 square kilometers area beneath the ice
estimated from aeromagnetic surveys. The Bushfeld Complex is about 06,000
square kilometers. The Dufek may be of the order of 10 kilometers thick. There
are about two kilometers of both upper and lower sections exposed. Drilling of
this body has been proposed. This is of interest because it is a rather unusual
body art@ it is located right on the junction of a very steep gravity gradient be-
tweeo west and east Antarctica, It is of the same age as the Jurassic Ferrar Diabase
that extendsall across Antarctica. This is the same age as the brealrup of Gond-
wanakand, and was thus associated with contemporaneous rifting. However,
chemical analyses of the samples collected from this in trusion have not yet shown
anything ecoaomic. There have been trace elements of var ia us metals, but nothing
for instance in the platinum group, that would be remarkable, Iron in this material
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creates magnetic anomalies, but none of the iron observed irt Antarctica vvould
be econotnic within the foreseeable future.

I might also merttion coal. Despite the abundance of coal in Antarctica as
measured by Australian and Soviet geologists it is not even economic to use it
to heat the nearby Soviet station at Beaver Lake but rather makes more sense
to bring oil in from the Soviet Union. So that is one picture of' the economics
of coal-mining in Antarctica.

Hayes: 1 might make one further comment concerning the resources in the deep-
sea bed immediately around Antarctica, specifically the iron manganese oxide
nodules that are very commonplace in the deep ocean basin. Questions have been
raised about their potential economic worth and, although the climate for min-
ing manganese nodules in general seems to wax and wane, I think one factor that
is reasonably well-documented so far is that the primary metals of interest are
trace metals in the manganese nodules � cobalt, nickel, and copper. The chemistry
of the nodules are primarily iron and manganese oxide, however, the percentage
by weight of the other economically interesting metals varies by a factor of two
or so depending upon where you are in the ocean basin. It turns out that there
are many places with vast fields of manganese nodules that sit tn more tropics
climes that I think will be of interest for manganese nodule mining long before
arly of the nodules in the high latitude regions at least as they are known and
assayed at this point,

Behreedt: I want to add one quick comment to that. Because of the very state-
tncnt you made in your last sentence, the members of the Antarctic Treaty, when
starting the negotiations on the Mineral Resources Regime in Buenos Aires in
l98l, excluded the marine manganese nodules. The current regime being
negotiated does not extend out to the deep-sea bed but only to the continent of
Antarctica,

Kcrtnctt: I might add that, in terms of the manganese nodules story, the large
know n deposits around the Antarctic tend to be north of the Antarctic Convergence
and within the sub-Antarctic regime rather than associated with the Antarctic
water mass. And, as Dennis Hayes said, they tend to be poorer in some of the
va4able trace elements than the vast deposits known in the tropical area such
as the equatorial Pacific. So that is something to keep in mind.

Hayes: I would like to make one comment about the Antarctic Peninsula area
whtch has strong similarittes in its tectonic setting to other active arc and sub-
duction zone regimes, These areas tend to be the centers of mining activities for
certain minerals such as cooper in northern Chile. To date. we have been unsuc-
cessful in trying to develop some sort of a working paradigm that relates the tec-
tonics to the actual concentration of metalliferous ore deposits. While it is true
that there is an association between many of these ore deposits and this tectonic
setting, there are many places with the same tectonic setting that have no ore
deposits. I think before any effort is made to explore the peninsula region, we
need to understand a lot more about what is happening elsewhere in the world.
The Antarctic is a tough place to go wildcatting whether it is for ores or hydro-
carbons. We have to have some way to focus our exploration activities before
too much effort is devoted there.



Stt~r: John Garrett mentioned that oil drilling in Antarctica would be possi-
ble under conditions of what you consider to be "tolerable, environmental risk."
WouM you like to define tolerable, environmental risk?

Gtg rett; I would describe tolerable environmental risk as being a range of things.
If it looks like there is going to be a surplus of a resource, that society needs,
for a long, !ong time and the economics of' developing that resource, in an en-
vironrnentally sensitive area, is a long way out in time, then tolerable environmen-
tal risk, in the case of Antarctica, would mean that guaranteed pristiness will be
eternally preserved. lf, on the other hand, we were to be denied resources that
were vital to the economic activity of society, I think the threshold of tolerable
environmental risk would be considerably lower, lt is a range, If those resources
are not perceived to be needed, I am sure that those responsible for managing
Antarctica's affairs will make it so dif'ficult for us  i.e. petroleum industry! to
guarantee pristiness of the environment, that we won't chose to go.
Haye8: Setting aside for a moment the economics of actually exploiting and
~opirtg resource commodities in the Antarctic, the discovery of proven reserves
or reasonable assessments of resources in that region, even in the event that they
were never to be extracted and used, could have an important impact on the policy
~ politics governing the economics and distribution of those resources elsewhere
in the world.

Khaball: I just wanted to come back to your question. and John Garrett's answer,
Cur hope is. that the principles that I was talking about would not be that subject
to flexible in.terpretation depending on the pressures to develop oil in the world,
l recognize that there may well be political pressure at some time when those
decuLions tnay be taken, but the attempt in the writing of the regime is to set
strict standards which would have to be met before decisions were made to pro-
ceed with development.

t3artett: Probably no one will go down to Antarctica for economic reasons;
however, they may go down for political reasons. Given the structure of the
petroleum industry of the United States I would say that no American private
capital vtri]I go to Antarctica strictly for political reasons. If on the other hand,
ogr government feels there are strong political reasons why we should investigate
Antarctica, you' ll have to form a United States oil and gas company � "United
States Antarctic Incorporated" to do the job. Once we have that, I would ask the
goeatian: Do you think the budget deficit now is bad>

To me resources are essentially economic in character. They are political in
that they occasion controversies over ownership and use issues among different
societies and different groups of people, but I think in practical]y all cases, you
are rea1iy dealing with economics. The political factor of these economics, in the
ease of Antarctica is largely one of resource ownership. As I said earlier I think
that the material balance of the amount of energy required to recover Antartica's
enermy resources as opposed to what these resources are worth in the marketplace
mill be f' or negative for many years to come.

Ifl can just diverge for a minute, Lee Kimball brought up the fact that some
people have thought that it might be good to put a moratorium on Antarctic
tzsinerals activity. I think once you put a forrnal moratorium on something, it is



like taxes; it never goes away. From the standpoint of United States industry,
i there were a 25.year moratorium de jure against any activity in Antarctica you' d
see the technical research  that ultimately wiH be needed if anyone is going to
look there and I am convinced that someday somebody is going to look! come
to a standstill, at least as applies to the specific directionality of Antarctic opera-
tions. If you avoid a formal moratorium, r:ertainly our petroleum industry will
be a lot more comfortable, You have a de facto moratorium now anyway; that
is, an economic moratoriu m. Should the consultative treaty parties say, "let'8 put
a moratorium on any minerals activity until they are needed," it will not benefit
United States industry. Furthermore, at the point in time when it is perceived
that these resources are needed and they are made available for exploitation, the
competitive pressures will be such among potential operators that Urtited States
private industry may elect not to participate; accordingly it is possible that only
national oil companies would embark in the search and development effort-
and this effort would be for largely political reasons.

Akexandcr, I keep hearing moratoriums and mineral regimes and the ghost of
Arvid Pardo goes by. One thing that l wanted to ask Lee Kirnball is about the
structure of this new regime that is going to operate. Will there be a Secretariat?
Who will make the decisionsf Are these the questions we are just getting to nowt
l hope we do not get back into the same battl~ we did over the International Seabed
Authority gSBA!. So many people were represented in the ISBA that it was in
danger of collapsing under it's own weight.

KimbRH: I don't know if you were here, but I tried to address that at the begin.-
ning. First the minerals regime will be a framework regime; it is not going to
set out the kind of detailed mining codes that the Law of the Sea negotiations
ptoduced for deep sea mining. Second, the structure would be to have a comrnis-
sion which would be a plenary decision-making body, an advisory scientific,
technical, and environmental body, a secretariat and limited membership
regulatory cotnmittees which would take some decisions on minerals activities
in restricted geographic areas. There is a strong concern among the negotiators
that the institutions not be established or called up until there is a real require-
ment for them to be there. You have to balance between economy and institution
building with the need for carrying out certain functions when required. The
regulatory system and terms will by no means be spelled out in the kind of detail
that the seabed mining texts have,

Berkmant One of the questions right now with CCAMLR is that the ecosystem
concept is being defined tn terms of air/sea/ice, benthic, communities, seals,
everything. And it seems that if nations or industries are conducting activities
in the Antarctic, their findings could be pertinent to this elaboration of what an
ecosystem really is. and in terms of managing the Antarctic as an ecosystetn there
seems that they should be required to translate this information into the ecosystem
concept,

Kfatball: Well, let me say that 1 think what you are saying is that it would be
preferable if that information were publicly available so that those working on
'the ecosystem concept can use it in developing that concept within the marine
living resources convention, The sNne would be true in the minerals regime. that



Disco ssi on 2J 9

one should be able to use all the public information gathered under the minerals
regime to help implement the other conventions, I think if the information is made
public. it would automatically mean that the individuals working with the marine
Living resources conventions implementation would, of course, have acct to it
and use it in developing their own information data base.
Sehrendt: I d like to expand on that comment. I think you put your finger on
a good point that has been discussed quite a bit in the treaty meetings. You were
spea4ng prirrrarily of the ecosystem data but it also applies to all of the other
types of data whether they are public or proprietary originally, I think the main
resource that is going to come out of Antarctica and the minerals activity and
perhaps through CCAMI.R as well will be a great enrichment in scientific data.
lt is very expensive to do research in Antarctica, Most all the work done there
is not ultimately going to be worth anything economically, There seems to be
a general consensus emerging to eventually release proprietary data that might
be collected under a minerals regime. Specifics of richen data are released will
probably be a subject of some differences of opinion. But ultimately the fact that
proprietary drill data, biological data, physical oceanographic data, geophysical
data, that will be collected at a very high cost during prospecting, exploration
and exploitation will ultimately be available to scientists. I don.'t thinlr. anyone
ia arguing that basic principle. It is only the timing and under what conditions
and so on.

gjmbaH: I wanted to make one comment going back to the mention. of
snoratoriarns again, because that word has been used somewhat loosely, There
are two moratoria that have been mentioned. One is a moratorium on minerals
activities and one is a moratorium on the negotiation of the minerals regime itself.
Conventional wisdom has it that it is preferable not to place a rnoratoriurn on
tbe negotiation of the regime, to be able to have the regime in place before anyone
is actually proposing minerals activities and also to fill a gap that may exist in
tbe treaty system. On the moratorium on activities I think one can say that there
is a moratorium on minerals activities at the present time, and that the way the
mgirne under negotiation is being constructed, it will prohibit minerals activities
until it is determined that those activities are acceptable according to the prin-
ciples of the regime. There is an effective moratoritrrn on those activities until
a positive decision is taken.

Rages: Row, I'd like to comment on that and a related matter, Earlier when
you were speaking, you were talking about the possibility of defining prospect-
ing as any activity that carried with it any potential damage to the environ ment.
8 seems to tne that we very soon get into this dilemma of needing to have enough
acientific information available to help shape the regime in a sensible way and
on the other hand, preempting that scientific investigation on the grounds that
you really do not know all of the possible effects. I recoiled a little when I thought
l heard you say something about defining prospecting as anything with any poten-
tial damage to the environment. It seemed to me that again it is a mat ter of scale;
it ia a matter of degree; it is a rnatter of all these things that we are all concerned
about being undefined or ill-defined, We need so much basic information before
~ can establish a framework to develop a regime,
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KlmbsLH: I thin k I either misstated or you misunderstood what I said. The recorn-
mendation of the environmental committee would be to define prospecting to
exclude activities that could have a significant effect on the environme.nt. These
activities would fall into the next exploration stage which requires prior approvaL
Less poteritislly damaging prospecting activities like remote sensing work could
proceed without prior approval under the regime,
Hayea: E guess the difficulty I have is in the kind of language that talks about
significant. It is similar to the same question that was raised over here about what
is an "acceptable environmental hasard7" What is a significant risk? I don't know
how one regulates or monitors that because it is qualitative. Maybe it is my own
ignorance I am expressing here, but that kind of language seems unworkable to me.
BCRltC&dt: Con I cornrnent on that? I think perhaps there is a misunderstanding
because prospecting is that activity which is assumed not to be harmful ta the
regime. Let us say just going out and doing seismic surveys to look for possible
oil traps would be prospecting, but since that is no different from the type of scien-
tific information collecting commonly allowed under the Antarctic Treaty and
done by research groups. In the way the regime is shaping up, there would be
no regulation of it. It would be just like other activities under the Antarctic Treaty
that have to be done in a safe way. I think that the information collecting you
are saying is not affected, It is only when you get into things like exploratory
drilling, or the development of an oil field that you begin to get beyond that. That
is vrhen other safeguards need to be met. The only difference between scientific
studies and prospecting is whether the data are proprietary or not, not whether
they are environmentally harmful or not. This is the way that negotiations in the
treaty ¹re going.

Ncshp'b4: I see Antarctica as a resource for science, not as a place where scien-
tists go to do science but as a scientific thing in itself. It is the resource. If scien-
tists w'ho perceive a juicy scientific problem that can only be addressed in Ant-
arctica have to compete for dollars with people who are being asked to do science
down there to support the inanagement or the impact of resource extraction then
I am going to get awfully perturbed. This is a problem.
KimbaO: No, that statement was made in terms of providing incentives to get
data needed to make decisions within the minerals regime. Those incentives would
obviously be for those proposing the activities � the commercial operators or
State entitiea. Certainly in the U.S. if you are talking about private entities, what
you are trying to provide is something which says "you the operator because the
regime requires certain types of information before a decision is made on minerals
activities, therefore, have an incentive to provide as much information as possi-
ble to the institutions." lt is not one that creates the competitive drive for funds
between the science that is currently being done and the attempt to gather the
kind of information that will be required for the minerals regime from the
operators.

Bekemtdt: It wilt only be competitive if the National Science Foundation is sup-
porting hydrocarbon explorations.
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Hstyes: Not only that, but l think we have so much basic science to do before
anyone mill reasonably tal!c about private industry looking at that in a resource
asteggncnt rhode, 1 think that there is so much of a difference there. I do not
see it assay competition at all. l see it as a positive impetus that may in fact lead
to more research dollars in basic research in Antarctica.
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Welcome to the final session of this conference on the Antarctic. We have
heard earlier from participants who hold that the current Antarctic Treaty System
is dynamic, flexible, and durable; therefore, there is reason for it to remain un-
changed in the coming years, We have also heard from Barbara Mitchell and others
that there are a lot of countries which have not been invited to the banquet table,
in that they do not have the means to qualify under the treaty terms for full
membership in the system. Yet, as time goes by, they may wish to be included
in the Antarctic's decision-making process � a move which would require changes
in the existing regime. In addition, we have also heard. regardless of who the
treaty members are, that the present regime ntay prove inadequate in coming
years for the protection of thc area's fragile environment, particularly in the light
of possible resource exploitations taking place there. So wc have two basic ques-
tions to consider, First, should the treaty be changed, or can it survive for the
foreseeable future as it is? Second, if there is to be change, in which direction
should such a change occur?

We have an outstanding forum of experts this morning to address these issues.

Lewis M, Alex'.dcr
Doctor

Center for Occam hhnattcment Studies
Uni veracity of Rhode Island

Kmgston, Rhode island
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The Future of the Antarctic Treaty
System

One Consultative Party Outlook
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BACKGROUND

Antarctica is said to be the world's coldest, quietest, cleanest, highest, driest,
windiest, and most remote continent. I should like to make three things clear at
the outset, First, the future of Antarctica involves the national and security in-
terests of the Australian Government and people. It is very important to us. Second,
I am speaking here today in my capacity as the Australian Pertnanent Represen-
tative to the United Nations; not as the spokestnan for the 16 Antarctic Treaty
Consultative Parties. This latter role was one which I received simp! y because
of httstralia's chairmanship of the Antarctic Treaty Consultative Party Meeting
in Canberra in September 19S3. I have no doubt, however, that much of what
I have to say wouM have the wholehearted endorsernent of the members of the
Antarctic Treaty. Third, I do not pretend any personal expertise on Antarctica,
It ia the only continent I have not visited,

Antarctica for Australia is not, as it is for many people, remote, distant, and
mysterious. It is a neighboring continent to our immediate south. Antarctica lies
approximately 1,'700 miles to the south of Hobart, It is many thousands of miles
south of Rhode Island.

I am reminded by this reference to distance, of an observation. once made
by fortner Secretary of State, Dr. Kissinger, When Dr. Kissinger visited Jakarta
in December l975 with President Ford � at the time I was the Australian Am-
bassador to Indonesia � there was a delay at Halim airport where we were all
asaetnb!ed to bid farewell to the President. Making conversation, I said to Dr.
Keainger, "Mr. Secretary, in Indonesia you are not so far froIn Australia. It's a
pity yott could not have included it in your itinerary." Dr. Kissinger said, with
that sharp sense of humor for which he is well known, "Mr. Ambassador, I have
a very heavy schedule. And I always try to visit a country like Australia on the
way to somewhere else, Unfortunately, Antarctica is not on my travel schedule "
The point I am making is that Australia is relatively close to Antarctica. much
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closer and of more immediate importance to Australia that it is to, say, Malaysia,
or Antigua and Barbuda, or any of the other cosponsors of the resolution on Ant-
arctica at the United Nations General Assembly last year,

Australia's links with Antarctica go back a Iong way, Australian explorers
and scientists have been active in the area for the better part of this century.
Australia also administers the Australian Antarctic Territory. We are one of the
few countries in the Southern Heinisphere with ice and snow on our boots. We
have played our part in the responsible management of the continent, We are
deeply concerned that nothing should be done to jeopardize the pattern of inter-
national cooperation which has been developed under the Antarctic Treaty for
the responsible management of the Antarctic continent.

We share the broadly held concerns of the international community that Ant.
arctica should not become a source of international discord and that nothing should
be done to disturb its fragile environment, with all the consequent implications
that this might have; not the least of which would be its effect on the world' s
climate. It is for Australia, as a regional country, enormously important that the
continent remain demilitarized and free of conoict.

AN OPTIMIST'S VIEW ON THE FUTURE

I have been asked, at this seminar, to speak on the topic, "The Future of the
Treaty System." My first observations are that I do not have a crystal ball; and
that those who seek to predict the future do so at their own peril, I am, however,
by nature an optimist, I am confident that Antarctica will continue to be man.
aged by those countries who have joined � and those who will join � the Ant-
arctic Treaty for the benefit of and in the interests of all mankind as it has been
for nearly 25 years.

I regret that I was unable to be here on Monday morning for the discussion
and analysis of the Antarctic Treaty System, for that should underpin what I wish
to say today, It seems to me that we cannot adequately address the future of the-
systern without giving due acknowledgement to the past, to those features which
have made the Antarctic Treaty one of the most stable, as mell as one of the most
innovative, of international treaties. Its strengths ancl its capacity to adapt to meet.
new circumstances will, in my view, ensure its continuation.

NEW INTERESTS IN ANTARCTICA

In l983 the delegations of two tropical countries. Malaysia and Antigua and
Barbuda, raised the question of Antarctica in the United Nations for reasons wh ich,
frankly, we have never fully understood. Antarctica was not, at that time, an issue
on the international scene.

Malaysia and ita Association of Southeast Asian Nations  ASEAN! partners
expect Australia to consult them on issues of serious concern to them, especially
in areas close to their own region such as IndoChina. We do so and give con-
siderable weight to their views in formulating our own policies on such matters.
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lt is not surprising, therefore, that we should expect Malaysia and its ASKAN
partners to do likewise on issues of serious concern to Australia, especially in
areas close and important to us like Antarctica. So it was with some regret that
we found Malaysia had launched its initiative on Antarctica in the United Na-
tions without consulting, in advance, Australia or New Zealand or, indeed, its
otber ASEAN partners

ht the time of the consideration of the Malaysian request for inscription of
an item oa Antarctica on the agenda of the United Nations, the Australian delega-
tion associated itself w'ith the Antarctic Treaty Consultative Party rnernbers who
r3.id not participate in the decision to agree to inscription, We did this because
we believed sincerely that the Antarctic Treaty System was operating well and
should not be placed in jeopardy. Despite this attitude, we nonetheless participated
in drawing up, with Malaysia, a consensus resolution which, amongst other aspects,
called upon the Secretary-General to prepare a "comprehensive, factual, and ob-
jective study" on Antarctica for presentation to the General Assembly at its 39th
Session.

There must, however, be some doubt as to vrhether, given the scope of the
task presented to him, the Secretary General will be able to conclude his task
in time for the coming session of the General Assembly. We await the outcome
of the Secretary-General's study with interest. We believe that it would be
premature to prejudge the outcome of his study and we believe it would be
premature to consider actions which might be taken, in anticipation of his find-
ings aad of reactions to these findings.

COMMON HERITAGE V NATIONAL CLAIMS

During last year's debate in the General Assembly, a number of criticisms
were directed against the Antarctic Treaty; namely that is was exclusive and
secretive; that is was colonialist; and that, through its accommodation of the ques-
tion of claims in the language of Article 1V of the treaty, it was somehow con-
tributing to a climate of instability in the region. Calls were also made for the
applicatioa of the "common heritage of mankind" principle to Antarctica and for
the expulsion of one of the members of the treaty � South Africa.

ft is true that a number of countries have indicated they would like to see
Antarctica declared "the common heritage of mankind." Australia is in favor of
this principle in the Law of the Sea and outer space contexts, but we do not believe
it is practical or appropriate in the case of Antarctica. Seven coun. tries including
Australia, maintain territorial claims in Antarctica and. I might add, national settle-
menta. Antarctica cannot therefore be regarded, in any realistic sense as, "beyond
national jurisdiction." Even if these territorial claims are not recogrtized, such
claims nevertheless are facts of life.

The claim was made at the General Assembly last year that the exploration
and settlement of the Antarctic continent had been impelled by some "colonialist
irnpttlse." The Australian Government does not accept that view Australia is a
Sout}tern Hemisphere country. It has a relationship with the Antarctic which, in



228 Fvtu're of the Treaty' System

geographtcal terms, is not dissimilar from the relationship that a nu mber of north-
ern hemisphere countries have to the Arctic; or, for that matter, which some states
have with parts of their territory which are separated by sea, such as Western
and Eastern Malaysia. But beyond that the words "colonialism" and "colonialist
impulse" evoke, tn this day and age, emotions which are not relevant to what
has been taking place in Antarctica. No indigenous peoples have been repressed.
Even if tt might be alleged that the penguins have been denied their right to self-
determination, l believe these charming creatures would, if they could speak,
welcome the protection of the environment which the Antarctic Treaty has ac-
corded them.

SCIENCE AND MEMBERSHIP

What has been taking place in Antarctica is essentially scientific investiga-
tion and scientific endeavor, the results of which have been made freely available
to mankind as a whole. This work, often undertaken at considerable financial
cost and at personal risk, has added greatly to the sum total of the world' s
know!edge,

The treaty is not exclusive or a "closed shop," as it has been called, which
discriminates against less technologically advanced countries which do not have
the capacity to mount scientific programs in Antarctica. Any country may join
the treaty and countries with diverse economic and political interests have already
done ao, while others have expressed their intention to join. Nonconsu ltative par-
ties attended the 12th conference of the Antarctic Treaty Consultative Parties as
observers in Canberra last September. At the meeting on the minerals regime
in Tokyo last month it was also agreed that nonmnsultative parties should observe
the next Antarctic minerals meeting.

Also the treaty is not "a rich man's club," as it is sometimes claimed. The
membership of the treaty cuts across differences of ideology, wealth, develop
ment, and geography. lt is a truly representative international instrument. ln re.
cent years, Third World countries have adopted a genuine participatory role in
activities in Antarctica and in decision-making on developments on that conti-
nent. Brazil and india have recently joined Argentina and Chile as consultative
parties, while China has also acceded to the treaty.

States carrying out substantial scientific activity may, in addition, choose- to
become consultative parties to the treaty. The consultative parties include both
developed and developing countries. The Antarctic Treaty has often been criticized
for allegedly establishing two classes of citizenship � consultative parties and
non~nsultative parties. But as l have already said all parties to the treaty � that
is non~nsultative parties as wel l as consultative party me mbers � have the right
to attend regular meetings of the consultative parties. l should also add that these
criticisms are usually made by those outside the treaty, rather than by those who
have chosen to join it,

Nonwmnsultative parties have presumably wished to limit their commitment
to Antarctica, short of that implied by consultative status, yet still wish to play
a role in the region and to accept the obligations of rnernbership. lt is not that
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the consultative parties enjoy special benefits from their status. Rather, they share
obligations and responsibilities. Those benefits which do flow are essentially
benefits of a scientific and technical nature; and these benefits have been made
available to all States and to the international community as a ~hole, without
discrimination.

In fact, it should be emphasized that, for the foreseeabIe future, the Azrtarctje
continent's only export wi/I bc.' knowledge,

Some metnbers of the United Nations have called for the expulsion of South
Africa fr@an the treaty. The Australian Government has unequivocally condemned
and deplored the institutionalized racism, which the system of apartheid in South
Africa involves. But the Antarctic Treaty is a functioning international instru-
ment, which cannot be replaced or altered except by its contracting parties. ln
this connection I should say, with reference to South African membership in the
treaty, that this is really an issue for the parties to the treaty themselves to deter-
mine as is the case in any other treaty system.

THE TREATY'S POSITIVE ASPECTS

I should like now' to turn to the reasons why Australia believes strongly in
the Antarctic Treaty and the system it has established, and why we are opposed
to any attempts to w'eaken or replace the treaty.

First of all, the Antarctic Treaty has proved a uniquely successful instrument
of international cooperation. Those countries which have been active in Antarc-
ticta, including particularly the two superpowers, have been obliged to set aside
the differences which often divide them elsewhere and to cooperate peacefully
in all areas of Antarctic activity. It would be true to say that, to a great extent,
the future of Antarctica depends on the continuing consensus between the super-
povvers that it is in their interests, not only for Antarctica to be demilitarized but
also for superpower global rivalries to be set aside, at least in this region of the
worlcL

Let tts not forget the Antarctic Treaty is a major disarmament agreement.
It explicitly prohibits military activities. It forbids nuclear explosions in Antarc.
tica. It prohibits the dumping of nuclear ~astes there. These are not mere paper
prohibitions. They are enforced by a comprehensive system of on<ite inspection.
Antarctica is ilt fact the on y operative nvclear fice zowie in the vrorIrI today.

The demilitarization of the Antarctic continent is of great value globally It
is abo of specific value to Australia, as a neighboring country. It is a situation
which we cannot lightly put at risk

%e believe too that the Antarctic Treaty has developed effective measures
to prntnote scientific research and to protect Antarctica's extremely fragile en-
viromnent, incIuding the marine living resources of the continent.

The treaty sets aside potentially difficult problems stemming froin rival
~~igttty claims in Antarctica. By the provisions of the treaty, no new c/aim,
or ealargement of an existing claim, may be asserted whi.le the treaty is in force.
Surely the removal of the potential for disputes relating to the exercise of
eeereignty, threugh a formula which does not prejudice the position of any party,
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as set out in the Antarctic Treaty, is an achievement to be welcoined and
maintained.

The Antarctic Treaty Consultative Parties are engaged in negotiations to
establish a regime w hich would govern the exploitation of any mineral resources
in Antarctica in the future. In 1977 parties agreed to a moratorium on minerals
exploitation and development, until a regime regulating such exploitation was
adopted. They realized that ground rules must be established before pressures
to begin minerals activity built up. They also agreed that any regime established
would be open to States which commit themselves to the objectives and prin-
ciples of the Antarctic Treaty and that such a regime should not prejudice the
interests of all mankind in Antarctica. It was further agreed that the protection
of the unique Antarctic environment, and of its dependent ecosystem, roust be
a basic consideration in any minerals regime and that it must include a means
for assessing the possible impact of any future mineral resource activities on the
Antarctic environment and for determining whether such activities would be ac-
ceptable. Such an approach, with its concern for environmental protection, stands
in marked contrast to the assumption of unfettered exploitation, envisaged in a
common heritage approach.

This group had a very useful discussion yesterday on the question of a minerals
regime in Antarctica. From what I understand was said at that ineeting, it is clear
that there is little prospect of any large scale economic activity taking place in
Antarctica in the foreseeable future. It is equally clear that when � and if-
minerals exploitation does occur, it will be carefully and properly regulated.

Australia accepts that the present treaty system may not be perfect. We in
Australia adopt a Aexible and forward-looking approach to meet changing cir-
cumstances. Clearly the treaty must continue to evolve and adapt to changing
circumstances, taking into account the aspirations of all nations. The point is that
the treaty allows for such evolution. I would also concede that recent criticisms
have had the advantage of leading rnernbers of the treaty to be more open � by
inviting, for example, acceding States to consultative meetings and by increasing
the flow of information. Yet that demonstrates precisely the flexibility and respon-
siveness of which the treaty is capable. Information has always been made available
to the international community on all aspects of activity in Antarctica. Now that
greater interest has been expressed in the workings of the consultative meetings,
mare information has been provided in response to that interest.

The treaty is designed to provide the framework for activity in Antarctica
indefinitely and it has no set period of operation. There is, however, provision
in Article XH of the treaty for a conference of all the contracting parties to be
convened to review its operation, if a request for such a conference is made by
one of the consultative parties. Such a request can be made after the expiration
of 30 years from date of entry into force of the treaty, that is, after 1991. If members
wish it, that could be an opportunity for review, if that is considered necessary.
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I have spoken at some length about what we perceive to be the achievements
of the Arrtarctic Treaty system and of the desirability of maintaining that system
irrtact. It has served the international community well. It would be quite unrealistic,
in current international circumstances, to expect that any new instrument could
have the same provisions for demilitarization, for setting aside potential disputes
over territorial sovereignty, and for harmonious international cooperation in scien-
tifc research and environmental protection.

In short, a new instrument would not protect important international interests
ia Antarctica, as effectively as does the current treaty. And any atterrrpt to revise
tbis situation would, in our view, risk reopening the very contention and com-
petition which the treaty was created to do away with. That is why the Australian
Government would oppose any at tempts to establish parallel or new. mechanisms
for the management of Antarctica.

For those who wish to effect change, including Malaysia, we issue an invita-
tion to join the treaty, as India and China have recently done. This is not a dif-
ficult step.

Australia sees no valid reason for the replacement of the Antarctic Treaty
system, or for the international community to take actions which could place in
jeopardy such a successful international instrument. We firmly believe that the
A@tan:tic Treaty offers the best means, in a complex and troubled world, of rnain-
taining and promoting international cooperation in Antarctica.

I think we need to be practical and realistic in our approach to Antarctica.
Expanding the decision-making process to include a large number of nations,
without a demonstrated interest in Antarctica or experience there, would risk
kindling new rivalries in that so far peaceful continent and could add to the
previous failures of the United Nations. Just as Antarctica's unique environment
must continue to be protected from exploiters so, I believe, its political and
economic future needs also be protected from idealogues, however weU inten-
tioned they rmay be. On their part, the treaty partners need to be flexible and
understanding in their approach to the legitimate concerns of others and to avoid
seeking narrow national advantages.

The Antarctic Treaty system is an evolving experiment which has, as I have
said, served the world well. It deserves the opportunity to prove again its adapt-
ability and the capacity of its members for adjustment and cornprornise.

In the longer term, I believe the best way of broadening the management
of Antarctica and of taking into aocount the interests of all would be to encourage
more accessions to the treaty and to work out ways of improving the workings
of the treaty system without, however, affecting the treaty itself, which Australia
and its other members regard as irreplaceable.

Antarctica is now on the international agenda. How will it be handled tn the
futures Clearly all interested countries will want to consider carefully the corn-
prehensive, factual, and objective study which the Secretary-General has been,
asked to produce. This, inevitably, will take some time and we should not pre-
judge the Secretary General's study for which the General Assembly of the United
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Nations has asked. It would be premature to consider other possible steps on Ant-
arctica until the study itself has been evaluated.!t could be that the Malaysian
initiative will lead to the strengthening, rather than the weakening of support
for the Antarctic Treaty system as the va/ue of the treaty becomes morc widely
understood.

CONCLUSION

In conclusion, 1 believe the principal aspects of the Treaty � demilitariza-
tion, denucleariaation, the sharing of scientific information, the protection of the
fragile environment, the putting aside of territorial claims, and practical coopera-
tion � must be preserved. It is, in my opinion, extremely doubtful if it would
be possible, in the present international climate, to achieve such valuable assets
in any new arrangement.

To use the language of the treaty, it seeks "in the interests of all mankind"
to ensure "that Antarctica shall continue for ever to be used exclusively for peaceful
purposes and shall not become a scene or object of international discord," These
are noble objectives. They should not be interfered with lightly. As the old
American adage goes, "if it ain't broke, don't fix it." Well, the Antarctic Treaty
is not a broken instrument. And so I would urge our friends not to try to fix it
but to accept it and seek to build on the framework it provides.

The Malaysian Perspective
AMBASSADOR DATUK ZAIN-AZRAAI
Permanent Mission of NaJaysia

to the Uw'ted Nations
East 45th Street
¹w Y'ork, New York

INTRODUCTION

I have been invited here as a representative of the Malaysian Government
which has recently taken interest in the Antarctic. In general, I will be reflecting
the attitudes of my government � wanting to be cooperative, positive, and not
confrontational. I look forward to our discussions and I am grateful for this in-
vitation because seminars are a learning experience.
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QUESTIONS SURROUNDING ANTARCTIC lNAKAGEMKNT

We need an answer to the question: How do we get wider international par-
ticipation in management and decision-making in Antarctica' HopefUI/y, that will
ensure wide and more lasting international acceptance of the system in AntarcticrL

The main thing, it seems to us, is to agree on the objectives � what are we
trying to dot' Then, having agreed on the objectives, to see if the present system
meets those objectives of ensuring greater international participatron in the
management and decision-making in Antarctica lf they do not, we need to look
at the possible amendments that may be needed,

A question that has been asked from time to time is; How did Malaysia, so
far away from Antarctica, and unlikely to send an expedition there, get rnterested
in the Antarctica I assure you it was no casual lighthearted venture. Indeed, we
have already paid a price for our interest in Antarctica. Some of our close friends,
whose views we respect and who we have close relations with, are consultative
parties in the Antarctic Treaty are not happy with us for this expressed interest,
Also, those of you who are familiar with the United Rations will know that, in
the U.N. culture when you are identified with one item, people come to you to
horsetrade their' vote.

We share the objectives of the treaty � peaceful use, nonrnilitarization, non-
auclearization, promotion of scientific research, and protection of the environ-
ment. So, as I said, we did not go into this casually or irresponsibly. We went
into this as calmly and calculatedly as we could, knowing full weII what we were
i» for, with full respect f' or what has been done and achieved in Antarctica

PHRS!SOPHICAL ISSUES

Our problem with the current system is, what I may call, corrceptual or
philosophical. The fact is that all decisions on Antarctica are made by the con-
sultative parties, That is why we have used words such as "exclusive," "secret,"
and -unaccountable" in describing the present system. Antarctica occupies some
one tenth of the globe and has strategic importance Its ecosystem us fragile. It
has marine resources and possibly mineral resources. It is of great significance
to the world's meteorology and to the world's telecornrnunication system. It is
not permanently settled. There is no internationally accepted sovereigrrty on Ant-
arctica. A.nd, so it seems to us, looking at Antarctica, there are many global in-
terests at stake � security interests, economic interests, environmental interests
and meteorological interests.

First, it is very difficult f' or us to aocept that the current system is not ex-
clusive. The fact is that admission requires certain qualifications of a nature which
only relatively rich, technologically developed countries can meet and further-
more these are qualifications set by the consultative parties themselves, not set
by anybody else.

Second, I would like to refer to the term, "secrecy," From time ta time we
are told to look at all the documentation. The question becomes how do others,
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who are not consultative parties and who may see those documents after deci-
sions have been made, feel that they are participating in decision-inaking? These
documents are working documents discussed and decided upon by the consultative
parties and, in the process of discussions, the nonconsultative parties and those
of us who are not parties to the treaty are not involved. ln that sense it is secret.

Third, we have said that the consultative parties are "unaccountable," and
the response has been that the consultative parties look after mankind's interests.
Our responae is, who defines the interest of mankind, except mankind itself? Who
appointed the consultative parties to look after the interest of mankind? It seems
to us axiomatic that the interests of mankind could be defined only by rnanlrind
and that those who are trustees should be appointed by those over whom they
are to exercise trusteeship. And, incidentally, trustees should have no material
interest in the trust propertyl So again the argument that the 16 look after the
interests of mankind and their good-will should not be doubted docs not fully
convince us,

There is also the argument, which I hope is not being asserted today, that
the consultative parties have a "right" to their trust which cannot be disputed.
They were in Antarctica first, they have the scientific experience, they have the
technological expertise, and they spend a lot of money as opposed to these
ideological new nations. In any event, how does this justify exclusive rights? In
the U.N. debate, the phrase used was "special responsibility," That those who
went in first with the technological experience, expertise, and who have invested
a Iot of money, have a special responsibility which very quickly translates to ex-
clusive rights.

Then it is said, "But, you know, the rest of you arc consulted from time to
time. You can always express your views and always be consulted." To this L
can only say that I hope we are not consulted in the same way that the ancient
Chinese are reputed to consult their deceased ancestors. We wish to be consulted,
seriously. That is really the answer to the question, why did Malaysia bother itself
with Antarctica? Because we have real problems with answering the question why
should decisions regarding Antarctica, that impinge global concern, be made in
an exclusive forum, which is not responsible to thc international community?

POSSlBLK FUTURE SCENARIOS

Having said all that. what then is our objective? What system do we envisage?
ls it a universalist system in which there will be one country, one vote in the usual
U.N. tradition which would establish, if you like, a U,N. council on Antarctica'?
Or is the current system good enough, which is another school of thought? Or
somewhere in between, bearing in mind that there are many international organiza-
tions in which the principle of one nation and one vote is not absolutely sacrosanct?
The Security Council is obviously one where there is. the veto; the IMF, and the
%orld Bank, where they have weighted voting. IFAD, and I may say, other specific
economic arrangements in which Malaysia participates actively such as the Rub-
ber Agreement and the Tin Agreement. At this point, I must emphasize again
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that l am speaking not as representative of my government, but in tny personal
capacity.

There is a wide spectrum, a universal system on the one hand, the current
system on. the other, and somewhere in between. Where do we stand7 Here I beg
to shield and protect myself in the phrase � we do not know. But, let me assure
you that we are anxi ous to preserve and to build upon the success of the An tarc-
tic Treaty We understand especially the concern with preserving international
peace and securi ty and also, of course, the technical achievements of the treaty.
We understand these concerns, We hope there will also be understanding of our
concern, which is greater international involvement.

As l said, we are not wedded to any particular formula. Should ere join the
treatyr' This is a point which has been made to us from time to time. The prob-
lem with that is we are not quite sure what the role of the nonconsultative parties
are, We looked at it, and we noticed that it took nearly 23 years at the last con-
sultative meeting in Canberra, before the nonconsultative, the acceding parties,
were allowed to be observers and that is a very long time. What is the incentive
and how do we get involved in decision-making by becolning acceding parties'

We look at the current minerals negotiation and notice that the nonconsultative
parties have been admitted as observers; we notice that these acceding noncon-
sultative parties have been plaintively knocking at the door for quite sometime
before gaining admission. We are not even quite sure, as observers in the con-
sultative meetings and as observers in the negotiations for the Minerals Conven-
ticrn, what their actual role is and what their contributions are. Whether they par-
ticipate actively, whether they have the right to submit papers. whether they have
the right to speak, whether they have the right to discuss, whether they have the
right to put points of view across, What exactly is their role and how do they
contribute to making decisions' And what are we to make of what we hear about
closed meetings of Heads of Delegations, from which the. observers are excluded
and at which important decisions are made!

The marine resources negotiations were negotiated by the mnsultative par-
ties who then decided to call a diplomatic conference � whose invitees they deter-
tnined. and whose rules and procedure they determined. So, vre do not have
altogether an image, shall we say, that predisposes us to join the treaty. This is
another area perhaps we could explore.

COMMON HERITAGE

What then do we really wants As l said we do not know, but certainly we
have ideas about the objectives and I emphasise the objectives, as opposed to the
atrttcture, of a regime, which would be acceptable, which needs to be refined,
adjusted, and worked at by all interested countries. These preliminary ideas can
be sujtunarised in the phrase, which I fear evokes doctrinal and emotional
reapoasea, "the elements of common heritage."  As I aay, common heritage is a
trjgm expression.!

We acknowledge problems with asserting common heritage in relation to Ant-
arctic The obvious problem, of course, is that the claims exist. Whether we like
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tt or not, whether anybody likes it or not, claims exist. They are held with great
fervor and emotion particularly by some of the countries, probably by most of
the countries. And, whether they are justified or not, this is a l'act. As a diplomat,
I live with such facts of life. So, we do acknowled~ this as a fact.

At the same time, a case can still be made for common heritage in Antarc-
tica. After all, sovereignty has not been established or recognized by the inter-
national community, except inter se, between the seven claimants. As that is the
case, who then has sovereigntyl Why should it not, then, be vested in the inter-
national community! Likewise, a case can be made on the grounds that as the
nonclaimant consultative parties to the treaty themselves assert that the entire
continent and its resources should be open for their use, why should this not then
be applicable to the international community as well? If the nonconsultative par-
ties and the consultative parties who are nonclaimants to the treaty, assert, as
they do, that the resources of all over Antarctica are open for their use, why should
this principle then not be also applicable to the international community? We
acknowledge the reality of the claims. We acknowledge the emotions behind these
claims. But a case can be made for asserting the principle of common heritage.

We talk instead about the elements of common heritage in relation to Ant-
arctica, its peaceful use, environmental protection, nonappropriation, and conser-
vation of resources, while bearing in mind future generations, international
management, including involvement of the international agencies as appropriate,
and equitable benefit sharing. The question is, how best can all this be donee Our
attitude, which I have tried to sketch in a tentative, open minded way, is that we
will need to confer together to see whether we can evolve such a system.

This is already l984, some 23 years after the treaty came into force. In these
23 years many countries have become independent. The international community
has, in terms of independent nation States, increased in number quite dramatically.
There is also, if I may use the phrase, a great democratisation of international
affairs, or at least a wish for greater democratization, that countries should be
involved in decision-making on international peace and security, on international
economic issues, on all issues which effect them. There is greater interest in Ant-
arctica. The United Nations Conference on the Law of the Sea  UNCLOS! has
taken place, the convention has been adopted, the principle of common heritage
has been adopted. And, UNCLOS demonstrated a working method by consen-
sus. The UNCLOS has produced the international seabed authority whose com-
position is interesting. So, these are important developments which have taken
place in the international community since l961 which should be born in mind
as we look at Antarctica in 1984.

Sometimes I wonder. what if the Antarctica Treaty was negotiated and con-
cluded today, in 1984! What would the international reaction beb Indeed. I wonder
also, if one looks at the more recent Convention on Marine Resources, if there
had been more knowledge of the way it was negotiated as there is now in 1984,
what would the international reaction have been? Likewise, what would be the
reaction of the international cornrnunity to the way the Convention on Mineral
Resources is currently being negotiated? It has been asserted that the Antarctic
Treaty and ita system has shown flexibility. I accept that. lt has shown flexibility
in some ways. It has shown the capacity to adjust, to meet real needs. Although,
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let me also say, that it sometimes gives the impression of great reluctance to ad-
just and to be flexible. lt gives the impression of too little, too late. Nevertheless,
the central issue remains which is the acknowledgement of the legitimate interest
of the international community in Antarctica.

lf Malaysia has been difficult, if it has been inconvenient in raising these ques-
tions, I hope it will be regarded as a liberating service that we have done for the
international community to ensure justice and, therefore, long-term stability in
Antarctica.

Environmental Community Suggestions
LEE KIMBALL
Coastdtart t
International Institute for

Environment and Development
%'ashington, D. C,

I was asked to speak today about the alternative management methods and
changes the public interest community would like to see in Antarctica and to add
my own views on this subject. Since there is very little on record that, one could
say represents public interest community views except with resp~ to environmen-
tal matters  which I discussed in my presentation yesterday!, I will have to ab-
solve any other members of the public interest community from endorsing this
presentation.

The first question that comes to mind when asked what alternative manage-
ment tnethods and changes might be desirable, is what is wrong with what we
have got In her opening presentation, Barbara Mitchell raised the following
problems:

1! Lack of availability of public information;
2! The exclusivity of Antarctic decision-making, particularly in light

of what has been termed the dernocratization of international
decision-making over the last two decades;

3! Lack of clear lines of responsibility and enforcement ability within
the Antarctic Treaty System, stemming partially from jurisdictional
ambiguity in Antarctica; and

4! Uncertain ownership of the non-renewable mineral resources of
Antarctica, leading to doubt about who should benefi from their
development,

To this list I would like to add four others:
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5} The specific non-governmental organization concern with ac-
credited observer participation in Antarctic meetings and forums,

0! The adequacy of data and research programs, required to effec-
tively implement the conservation standard in the Convention on
the Conservation of Antarctic Marine Living Resources  CCAMLR!,
about which Bruce Manheim spoke yesterday, and the principles
and standards that will govern inineral resource activities;

7! Ensuring consistency and coordination among the various legal
instruments and institutions of the Antarctic Treaty System, par-
ticularly with the establishment of an Antarctic minerals regime,
a problem l mentioned yesterday; and

8! The general issue of accountability, which l also touched on yester-
day in the context of the minerals regime. This latter is obviously
linked to all of the others. l have chosen to single it out because
the term seems to have been interpreted in different ways by those
interested in Antarctica and I think it would benefit from l'urther
discussion.

These problems, however, do not automatically lead me to conclude that an
alternative management regime is required. To confirm how difficult it is to get
agreement on these questions, I do not agree with Barbara Mitchell, as part of
11ED's fou.r-person Antarctic team, that the Antarctic Treaty System does not seem
to provide a solid enough basis upon which to construct resource management
regimes. Fortunately, BED has never attempted to reach a consensus policy deci-
sion on this subject.

l mould conclude that if the Antarctic Treaty remains {and I hate to repeat
this quote once again! "that rare species, a dynamic international legal instrument,"
as the Norvregian representative claimed in United Nations debate last fall, it
may be built upon in a manner that resolves these problems. The fundamental
question is whether those within the system are willing to do so, and whether
they and the treaty system's critics have the patience to consult together te find
acceptable solutions to the problems. Their fundamental difficulty is that unlike
the situation that prevailed when the world community agreed to design a novel
regime for the deep seabed beyond national jurisdiction, those involved in this
exercise will riot be dealing with a clean slate.

THE TREATY SYSTEM

The Antarctic Treaty has proven an effective rnechanisrn for over two decades
in fulfilling the purposes for which it was concluded and in meeting new challengea
But during the last tw'o years, those questioning the present operation of the treaty
system have grown more numerous and more vocal. 1t is quite clear that the treaty
will lose its effectiveness the moment it can no longer avoid Antarctica becoming
the scene or object of international discord. This makes interriational acceptance
of Antarctic regimes a sirie qrra non of the continuity of the system.
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Converseiy, if international disagreements over the system of governance in
the area heat up, neither the continuity of peaceful international oooperation in.
scientific research there, nor adequate concern for protection of the Antarctic en-
vironrnent and conservation of living resources there can be guaranteed.! t is for
these reasons that public interest organizations active in the environmental and
world peace movements are interested in the broader question of the future of
the system. In addition, for those supportive of international institutions as
necessary forums for the management of today's problems of global dimension,
the management system in Antarctica offers certain useful lessons and premcknts.
If it can be built upon to take account of problems identified in an internationally-
acceptable manner, the result will be all the more compelling as a model for in-
ternational problem-solving.

SOLVING THE PROBLEMS

What I will attempt to do today is to explore the eight problems I have men-
tioned, look at what is being done about them within the treaty system and sug-
gest some additional possibilities. In doing so, I have chosen to treat all of these
prob lerns as part of the larger issue of accountability, because it seems to me that
the growing interest in and questions about Antarctica deserve a forthcoming
response, and that the evolution of the treaty system in the directions I w'ill ex-
plore can meet outside concerns and may be just as effective in broadening the
base of Antarctic decision-making � the crux of international cornrnunity atten-
tioa on the system as Ambassador Zain has noted � as trying to design a new
decision-making system for Antarctica

Because this evolutionary approach is probably the only alternative to more
fundamental, abrupt, and disruptive changes in the management system for Ant-
arctica, it seems to me that the onus lies with the Antarctic Treaty Coasuitative
Parties  ATCPs! to explore through external consultation and other means how
best to proceed with developing what I will call the "treaty system option" for
the future of Antarctica I would agree with Ambassador Wooloott that the ATCPs
shou!d be flexible, but would urge that in addition they take the initiative. If they
don' t, they may produce "too little, too late," as Ambassador Zain said, and the
initiative may be taken out of their hands. They will then have to choose whe ther
or not to cooperate.

At the same time, those outside the Antarctic Treaty System would do well
to remain open to new ideas rather than to revert to unproven ground such as
that of the deep seabed mining regime in the $982 Law of the Sea Convention.
I think Ambassador Zain's suggestion of building on the elements of the com-
mon heritage of mankind is a very constructive one.

Of the problems I noted at the outset, it seems to me that the availability
of information, observer status, and coordination within the Antarctic Treaty
System are all what I would call functional difficulties. It may take some time
and a slight increase in financial commitments, but they can easily be dealt with
by actions taken within the existing treaty system. Inadequate data and research
programs are primarily a financial problem and thus need entail no major changes
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in the system either. Responsibility and enforcement, however, and the owner-
ship of Antarctic mineral resources are more problematic, Because they relate
to the opposing positions on claims and jurisdiction that underlie the Antarctic
Treaty, the problems and questions they may give rise to are to a large extent
inherent in the treaty system, lf this is the case, the ATCPs may have to accept
that preserving the structural ambiguity of the Antarctic Treaty System teqvires
an even more open attitude toward aamuntability for their stewardship than would
normally obtain in multilateral agreements of international import, I will return
to this issue later.

AVAILABILITY OF PUBLIC INFORMATION

While the ATCPs do not fully a~pt the charge that there is too much secrecy
surrounding their meetings and activities, they have begun to acknowledge that
in light of increasing international and public interest in Antarctica, it is in their
interest to see that available information is both more ample and more accessi-
ble. Not only does the perception of secrecy fuel suspicions about what the ATCPs
are doing in Antarctica, it also raises questions as to whether the ATCPs are ef-
fectively carrying out their self appointed stewardship responsibilities in
Antarctica,

Greater availability of information will demonstrate that the ATCFs are willing
to account for their role and will debunk false assumptions and expectations about
Antarctic affaire, For those new to Antarctica and the Antarctic Treaty System.
it wiH help create an in orrned basis for involvement in Antarctic affairs � a
criterion for participation in Antarctic decision-making.

What has been accomplished in this ares already?

September, l983, at the XII ATCP meeting, the ATCPs agreed to
make available ta the United Nations Secretary-General and to
the aeocding states to the Antarctic Treaty reports on their regular
meetings; as and when appropriate to draw the attention of any
epecialled agency of the U.N. or other international organisation
having a scientific or technical interest in Antarctica to any part
of the report of the meeting or any information document sub-
mitted to the meeting and made available to the public, relevant
to the scientific or technical interest that agency or organisation
has in Antarctica; to increase the availability of background
material on the A.ntarctic Treaty and the recommendations adopted
pursuant to it; and to explore additional means to facilitate public
availability of information through the depositary government as
well as public availability of documents from meetings.

The Ml consultative party meeting report was more detailed than
has been the case with many past meeting reports, and it is to be
hoped that this practice will continue.
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Under the CCAMLR, the reports of both the Commission and the
Scientific Cotnmittee are publicly available and all conservation
measures adopted under the Convemttion are to be maintained as
part of a public record, Additional provisions call for publication
of relevant research and data.

The ATCPs are currently providing armloads � boxes � of in-
formation to the U,N. as raw material for their study on Antarc-
tica. Some may call it propaganda, but regardless, it w ill increase
the flow of information on national programs and activities in
Antarctica.

To enhance the accountability aspect of the public record of the Antarctic
Treaty System, the record, including that of the future minerals regime, could
indtide in addition reports on inspection and compliance with the various regimes.

l would also hope that the minerals regime will maintain the full public record
advocated by the ] t major U.S. environmental groups that I mentioned in yester-
day's presentation. This would include proposals and comments received on them,
in addition to all measures adopted, reports produced, and non-proprietary data
gathered under the regime,

Another aid to the information flow on Antarctica might be to ensure that
the Scientific Committee on Antarctic Research  SCAR! issue tts own reports on
activities related to Antarctica for all those international organizations with which
its parent body the International Council of Scientific Unions gCSU! holds con-
sultative or associated status. I understand that ICSU is preparing a submission
for the U.N. study on Antarctica.

Finally, and somewhat controversially, it does not seem to me that untold
barmn resulted from the "leaking" of the chairman's draft text of the Antarctic
tninerals regime last year. In light of growing outside interest,! do not see why
this text should not be made available to interested nations and organizations.

This was always the case with the Law of the Sea negotiating texts. It is also
quite clear that the constructive comment from outside groups increased substan-
tialIy once they could focus their comments on specific, existing provisions in
the chairman's text.

OBSERVER STATUS

While the increase in information flow helps inform othersabout the manage-
rnent of Antarctic affairs and responds to the call for greater accountability on
the part of the ATCPs to the wider international community, attendance aE
meetings goes even further toward achieving these goals, From personal ex-
perience, I can vouch for the fact that reading reports and documents probably
only takes one about half way in understanding the workings of the Antarctic
Treaty System. What has already been donei'
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The U,S, has for several years accepted non-governmental
organization representatives as members of U,S, Antarctic delega-
tions. Within the last year, this practice has also been adopted by
Australia and New Zealand.

Under the CCAMLR, observers from invited international and non-
governmental organizations take an active role in the institutions
established. They are the Food and Agriculture Organization of
the United Nations  FAO!, the Intergovernmental Oceanographic
Commission  IOC!, the International Whaling Commission  IWCj,
the International Union for the Conservation of Nature and Natural
Resources  IUCN!, SCAR, and the Scientific Commit tee on Ocetmic
Research  SCOR!,

At the Xll consultative party meeting, the ATCPs agreed to con-

sider on a case-by~sac basis observer status at future ATCP

meetings for international organizations having a scientific or
technical interest in Antarctica This option has long been available

to them under Article III of the Antarctic Treaty.

The acceding states recently became a new category of observer
within the treaty system. In April, 1983, they were invited to at-
tend the XH consultative party meeting and at that meeting they
were invited to the XIII meeting in 1985.  I find Ambassador Zain's
comment that it took 23 years for the Antarctic Treaty System
to take this step a bit below the belt, since no one asked until about
three years ago,!

In May, 1984, the acceding states were invited ta observe future
meetings of the special consultative party meetings on the minerals
regime negotiations.

Given the increase in international interest in Antarctica, there are a variety
of ways in which extended relationships with international organizations could
help broadeti the base of Antarctic decision making. Seeking closer cooperation
between the Antarctic Treaty System and other international organizations was
mentioned in this context during the 1983 U.N. General Assembly discussions
on Antarctica and Ambassador Zain has cited that option again today. In addi-
tion to the organizations already noted, the U.N. itself, the U.N. Environment
Program  UNEP!, the Intergoverninental Maritime Orlpinization  IMO!, the World
Meteorological Organization  WMO! and other international non-governmental
organizations have programs relevant to Antarctica. Inviting observer participa-
tion as appropriate from these organizations would:

!! Initiate a process of familiarization with Antarctic decision-
making and decisions taken on Antarctic matters and help develop
trust and mutually-beneficial working relationships between the
Antarctic Treaty system and larger-membership international
bodies;
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2! Allow significant input and cotnment from the international
organizatioti observers to the proceedings of the Antarctic Treaty
System, which could reflect pertinent decisions taken in the larger-
membership organizations; and

3! Assist in identifying areas where collaborative research projects
with international organizations would contribute to the objectives
of both the Antarctic Treaty System and the international organiza-
tion s! concerned, The Scientific Committee on Antarctic Research
~ARj reporting requirements suggested earlier and the active
involvement of SCAR observers in this process could also con-
tribute to designing new research programs

Although many of the developing countries may not be able to aff'ord to develop
their own national Antarctic programs, participation in Antarctic science through
collaborative international programs may be a feasible option. It could also make
them more eligible for Antarctic decision-making status.

Similar results would flow from the observer role of the accedingstates, One
might expect over time that as familiarity and trust develop, at least the de facto
distinction between the ATCP's and the observers' participation in meetings would
diminish, since Antarctic Treaty meetings are conducted as discussions leading
to consensus rather than as voting exercises. The acceding states may speak free-
ly and submit and receive documents at meetings,

Finally, designation of additional non-governmental organization observers
on national delegations would help alleviate credibility problems encountered
by the Antarctic Treaty System with those outside.

CONSISTENCY AND COORDINATION WITHIN THE ANTARCTIC

TREATY SYSTEM

I do not believe I can add anything to this point that l did not say yesterday
with respect to the minerals regime. There is an awareness of the problem within
the Antarctic Treaty System and various mechanisms to address it are being con-
sidered. Its relationship to accountability is primarily one of ensuring the effec-
tive internal workings of the system and conveying this to the wider international
community and general public.

ADEQUACY OF DATA AND RESEARCH PROGRAMS

Leaving aside the finaricial implications of this issue, as part and parcel of
increasing the store of Antarctic knowledge, efforts could be made to broaden
international participation in research programs and thus knowledge and
understanding of Antarctic matters, Several of the acceding states to the Antarc-
tic Treaty began their Antarctic involvement through cooperative programs with
the ATCPs before becoming party to the Antarctic Treaty. The. Peoples Republic
of China  PRC! is a case in point, Among the acceding states, Brazil and some
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of the eastern Furopean countries have participated actively in ATCP research
programs. Brazil's achievement of ATCP status last year developed through this
cooperation, Tucker Scully mentioned in his opening presentation the number
of foreign nationals that have participated in the U.S. research program in
Antarctica.

Collaboration in Antarctic research progratns may lead additional countries
to take an interest in Antarctic Treaty proceedings and to seek observer or con-
sultative status. I already mentioned the possible role of international organiza-
tions in furthering this process. The decisive factors in whether or not these ef-
forts will be made will be the degree of interest among those outside the system
in taking part and decisions about funding priorities by those concerned.

I would draw your attention in this regard to the statement made by the
representative from Bangladesh during the 1983 U,N.GeneraJ Assembly debate
on Antarctica, where he noted the difficulty of qualifying for consultative status
for many countries "which genuiriely and sincerely desire to participate in ex-
ploration and scientific research." He proposed that instead of single-country
membership, participation in the Antarctic Treaty System by a recognized and
established regional or sub regional group might be considered, or affiliation of
a developing country with one or more treaty countries in scientific endeavors,
The latter option reflects the course taken by the PRC, The former might be built
upon through linkages with international organizatiotis

RESPONSIIMLITY AND ENFORCEMENT

There is no doubt that accountability to those outside the Antarctic Treaty
System on responsibility and enforcement within the system is an important aspect
ol the enforcement "problem," and that awareness of this is dawning within the
system Vesterday I noted the proposal for an Antarctic Environmental Protec-
tion Agency  AEPA! is this context, the role of amplified reporting requirements
on compliance and the possibility of external challenge to compliance with Ant-
arctic regimes. I will not discuss these possibilities further. I wtji repeat, however,
what I feel is the critical issue; it is not clear, given the jurisdictional ambiguity
in Antarctica, that significant improvements in the mechanisms for responsibili.
ty and enforcement can be formalized within the Antarctic Treaty instruments.
lf this is the case, the ATCPs may have to arrept that preserving the structural
amhiguity of the system requires ari even more open attitude toward external
anountability for their actions than would normally obtain in niultilateral
agree men ts,

0%VNERSHIP OF ANTARCTK MINERAL RESOURCES

The sante point should be made with respect to the ownership of Antarctic
mineral resources. The ATCPs do not plan to resolve this issue in the minerals
regime negotiations. As a group, they do not crim to own the mineral resources.
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They will build the Antarctic mtnerals regime on the same ambiguous legal basis
that underlies the rest of the Antarctic Treaty System.

Beeavse this is the question that gives rise to much of the recent international
community interest in Antarctica, becavse the ATCPs maintain that they will
uphoM their stewardship role for Antarctica and have pledged in Recotnmenda-
tion Xl-1 that the minerals regime shall not prejudice the interests of all manitind
in Antarctica, and becaUse they wish to maintain the Antarctic Treaty's struc-
tural ambiguity, it is incumbent upon them to account for how they plan to devise
a widely acceptable minerals regime. A first order of business for the ATCPs
would be to coiisult with countries outside the system to explore their questions
and concerns about the ownership of Antarctic minerals.

ln that the ATCPs have only just invited acceding states to the A ntarctic Treaty
to attend the minerals regime negotiations as observers, it may be premature to
expect them to act immediately on this broader front. On the other hand, waiting
too long may drive outside States to act on their own.

ACCOUIVTA BILIT Y

To summarize, then, accountability may be broadly construed to include
efforts:

1! To expand and deepen outside knowledge about Antarctic affairs
through increasing publicly available information, expanding
observer participation, and developing ntore ample working rela-
tionships with larger-membership international organizations; and

2! To respond to the upsurge in interest in participating ia Antarctic
activities through promoting collaborative programs that involve
a wider spectrum of the international community and could lead
to increased membership in the Antarctic Treaty System and snore
countries being eligible for decision-making status.

These efforts may cause additional evolutions in the functioning of the Ant-
arctic Treaty System without altering its fundamental structure in any way,
Precisely because the questions about who owns and who benefits from minerals
in Antarctica, and about the effective enforcement of Antarctic Treaty System
prescriptions, stem from the structure of the ambiguous legal basis of the system,
holding themselves accountable for verifying that they are in fact carrying out
their self-appointed mandate becomes aH the more important for the ATCPs. The
alternative to addressing treaty problems and a broader base for Antarctic decision-
making would seem to be more radical change and possible confrontation.

DECISION-MAKING

How, then, do the elements of accountability so construed relate to the charges
of exclusive decision-making leveled at the Antarctic Treaty System.- As far as
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I can identify them, the following criticisms of the Antarctic Treaty decision-inaking
process have emerged;

1! That the ATCPs are not fully representati ve of the world commu n-
ity as it exists today;

2! That the price of consultative status is too high;

3! That the distinction between ATCP rights and acceding states'
rights it too great; and

4! That consensus agreement for new members to participate in
decision-making ia inappropriate.

What changes have already taken place in Antarctic decision-making through
an evolutionary process>

Since 1982 five countries have acceded to the Antarctic Treaty:
the PRC, India, Hungary, Finland, and Sweden.

In 1982 Brazil and India attained ATCP status and two-to-three

of the other acceding countries have indicated that they intend
to seek ATCP status. The terms of admission have probably
become somewhat more relaxed then when Poland became the
first country to move from acceding to consultative status in 1977.

Acceding states have been invited to participate in both regular
and special consultative party meetings with rights to speak free-
ly in discussions and to submit and receive documents. They can-
not take part in decision-making. As noted earlier, the de facto
distinction between observing states and ATCP states in treaty
meetings is likely to diminish over time,

lf collaborative research programs with non-party states, acceding states and
international organizations grow, the number of countries eligible for decision-
tnaking status will increase. By stimulating the flow of public information to iri-
terested outsiders, by enhancing the role of observers, and by building inore
deliberate and more frequently-traveled links between the Antarctic Treaty System
and international organizations with relevant expertise in Antarctic matters, the
ATCPs can buiM support for the Antarctic Treaty System and acquire more ex-
perienced and knowledgeable participation in the system.

The criteria for Antarctic decision-making are adequate experience and ex-
pertise in Antarctic affairs. The ATCPs must now ensure that as long as these
criteria are met, the door is open to all comers.

When I began this talk, I said that I thought the term accounttability was be-
ing interpreted differently by clifferent individuals interested in Antarctica, Some
view accountability as imp! ying a superior role for those to whom the accounting
is made. [ would see. it rather as a responsibility by those within the system ta
thentselves � the kind of responsibility one has to oneself to evaluate internal
and external criticism to maintain self-esteem. It is also a responsibility to those
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affected by their ac ttons, who have expressed a wish to know more about the
Antarctic Treaty System,

As I said at the outset, it is up to those who would prefer to build on the
Antarctic Treaty System to determine how far they are willing to go in the area
of accountability in lieu of being confronted by major iastittttional changes. Dur-
ittg this interim period when there is an expression of outside interest in the system
with little expertise to back it up, the ATCPs should go out of their way to in-
form outsiders about the system and to consult informally about activities in Ant-
arctica. If not, there may be Other forums in which an accounting could take place.

But those outside, if they are truly interested in becoming involved in Ant-
arctic affairs, also have a responsibility. They have a responsibility to first ex-
plore the responsiveness and adaptability of the Antarr.tic Treaty System and to
grant adequate time to that process to find mutually acceptable outlets for their
ittte rest.
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Alexander: Thank you very tnuch, Lee. We will open the session to discussion
Would any of the panel members like to make any comments?

Woolcott: Well, I had a fair go at the beginning, but in the United Nations we
always think it is a disadvantage to speak first and that is why they have instituted
the right of reply, First, I was very encouraged by much of what Ambassador
Zain-Azraii said particularly about the open-minded approach which Malaysia will
be adopting on how this issue may be considered in the future as well as the
acknowledgement that the treaty does contain some very valuable assets which
should be built on, I think he poised a most important question "Why should the
Antarctic Treaty consultative parties in a sense claim to be the trustees for
mankind~" Surely the only trustee for mankind is mankind itself and presumably,
Ambassador Zain, you would regard the United Nations itself as being the best
organization to represent mankind, Is that right!

Zain-Azrael: That's a loaded question.

Woolcotf: I think the reason that the consultative parties did what they did,
of course, is that they are the countries which have shown a historical interest
in Antarctica. They have undertaken effort there at considerable costs on many
occasions, They welcome others joining that board of trustees, if we want to use
that analogy � like India, and Brazil and China � China has not yet become a
consultative party, but may well do so. One of my personal concerns is that it
is useful not to have organizations that are too large because they tend to become
unmanageable. Ambassador Zain mentioned Malaysia's membership in the in-
ternational tin agreement and the international rubber study group, The coun-
tries which are involved in bodies like that are the countries which are primarily
interested in tin and rubber, although the price of tin and rubber probably af-
fects every country in the world, My experience with UNCTAD,  the United Na-
tions Conference on Trade and Development! and with other global negotiations
is that it is very difficult i  you have a very large body. The U.N. is now com-
posed of 159 countries since the accession of Brunci Darussalam. It is very, very
difficult to get a group that size to agree. This gets back to one of the concerns
I may have mentioned in my retnarks and that is if we try to change the existing
system, rather than build on it, we may well end up with something which is
quite unworkable.

Another brief comment I'd like to make: Ambassador Zain spoke of the cen-
tral question being to acknowledge the interest of the international community
in Antarctica and spoke of Antarctica being an issue of global concern. I am not
quite sure how extensive that interest is. My understanding is that when Malaysia
first launched this at the non-aligned meeting in New Delhi, there was not a great
deal of interest amongst the non-altgned countries. The same was the case in the
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United Nations itself Last year there was not a great deal of interest in Antarc-
tica in the Third V/orld and to a large extent the black African interest was related
to the political issue of South Africa's membership.

I think the availabtlity of information has greatly tmproved and perhaps, I
would agree with Zain when he said that this has happened with some reluctance,
but it has happened nonetheless. It was a very important step forward that the
records of the twelfth meeting of the ATCPs in Canberra were made available
to the Secretary Ceneral of the United Natiorts and are now available in the six
official languages of the U.N, A point which I.ee Kirnball made was to the affect
that the treaty is not fully representative � I guess there may have been an ele-
rnent of truth in that. On the other hand, it is a very broadly based treaty and
I am not sure it is fair to say it is not now fully representative. It presently in-
cludes the two most populous countries on earth, India and China, which are both
Third World countries Secondly, it includes both the superpowers the Untted
States and the USSR, so that gives it a sort of global dimension. Then it also
includes the five permanent members of the United Nations Security Council.
fou.r of them as consultative parties and one as a nonxonsultative party. It in-
cludes Brazil, the largest country in Lati~ America. It does not include a black
African country, however, there is no reason why it could not if a black African
country developed an interest in Antarctica.
Alexander: Thank you very much. Ambassador Zain-Azraii'?

Zaire-Azrali: I have very little to add, but I thought that Lee Kimball's remarks
were. helpful and very much to the point. The notion of accountability as a way
of seeing how the legitimate interests of the present participants in the treaty
and the treaty system and those outside could be reconciled is a very good ap-
proach, I think talking about exchanges of information and making information.
more available is also important. One particular area would be that of describing
the role of' the non-consultative parties in the Antarcttc Treat.y and the Treaty
System, I believe both Tucker Scully and Lee Kirnball have written papers on
this subject but I think that is one area on which more widely disseminated infor-
mation about what the non-consultative parties actually do in the system would
be useful. I think Lee's remark that the consultative meetings are not so much
decision-making by vote but discussions leading to consensus is a very telling point.

I have a few other comments. The consultative bodies must try to abide this
notion that somehow they are trustees. Trustees are appointed by those. for whom
they hold trusteeship. They should have no material interest in their trusteeship.
They are accountable to those they have trosteeship over. I also think the notion
of representation is one that the consultative parties should avoid, I take the point
that 159 people just cannot manage an issue like Antarctica, hut indeed, there
are ways that the U.N. does handle these things. The U,N. is a large group, there
are ways in which it delegates its authority and so on, but as I said L decline to
answer this question on the grounds that it really is a very large question., in fact ~
it is the core of what it is we are trying to do. The tin agreement and the rubber
agreement, of which we are parties, are good examples in which countries which
are interested in this issues are invited by the United Nations to a conference
to define the agreement. In both the tin agreement and rubber agreement there
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is weighted voting, the rules and procediires are not the straightforward U.N
rules of procedure, however, these were defined at a U.N. confererice to which
everyone was welcome to come, to contribute, anrl to reach a decisio~ on these
mat ters.

I would like to make one or two points that I should have made earlter. Yes,
I think we in Malaysia might have consulted at greater lengths with those interested
in this issue of Antarctica before proceeding. Indeed, the Malaysian Prime Minister
raised it first of «ll in a statement to the General Assembly in 1982. In the course
of 1983, we did engage in some consultation with Australia and other countries,
The point has been made that, just as countries which are aware of our concern
on Southeast Asian matters consult with us, we should also worry about their
concerns about Antarctica and consult with them. We have tried to do that. Maybe
we have failed to do it as much as we ought to,

I want to exchange one adage with Ambassador Woolcott who says "if it ain' t
broke. don't fix it." I believe there is also a saying which says "the squeaky wheel
gets the oil." The wheel is squeaky. I think we have drawn attention to that. If
it gets the oil, we will be very happy,

AleXander: Lee, do you want to make any additional comments?
Kimball; I think I have had my turn already.

Alexaader: All right, We now open the floor to general discussion,
Sahrhage: I think that if one speaks about the future of the Antarctic Treaty
System, one should also consider thc question of the establishment of base sta-
tions in Antarctica. We have heard during the last few days that one article in
the Antarctic Treaty makes it conditional in order to obtain consultative status
that there is a major demonstrated scientific interest. Now after the signatories,
there were four countries who have been given consultative status. The first was
Poland, the second the Federal Republic of Germany, and then Brazil and India.
ln this article it is not mentioned that this scientific activity should be landbound
and conncctcd to a station. I am concerned that others wanting to achieve con-
sultative status will develop more stations because we do have already quite enough
off site stations particularly in the Antarctic Peninsula area. I think that each of
these stations are having aortic effect on the environment. In my personal view,
the establishment of such stations should bc based on the scientific necessity and
not on political issues. There should be ways and means that nations could share
such stations or I would argue that marine bases or seagoing activities in the scien-
tific field should be counted in the same way as landbound stations in connection
with consultative status.

KImbadlr As far as the environmental itnplications, I think they are obvious, but
not something I have thought about. However, the idea of sharing stations and
other kinds of joint activities down there not only would avoid the problem you
are talking about, but also contribute to the kind of criteria for qualification in
the system itself, and would be easier for outside States to meet. That idea might
be wellwonsidered.
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Scttlly: I would like to make a point in response to Dietrich Sahrhage s corn-
ments on the question of stations, The treaty daes not provide that the establish-
ment of a station is the criterion and that has not been the criterion applied in
all four instances. In two of the instances, permanent manned stations had been
established, and in a third instance, an unmanned rneterological statiart had been
established, ln the fourtli instance, the activities were primarily marine research
activities. The question is really one of interest and how the interest is
demonstrated. The treaty has an activities criterion related to scientific research
The question that comes up with regard to interpreting that criterion, is how to
demonstrate or assess the seriousness and the duration o f such interest. Obvious-
ly, the establishment of a station is a very clear indication of preparedness to sus-
tain an interest in scientil'ic activity in Antarctica over a long period of time. But
I don't think it is accurate to say that the establishment of a manned station was
in fact an absolute criterion applied in those four cases.

Alexander. Does anybody else want to cornrnent on this particular issue'3

WQHaxns: I have a little different wrinkle to put on this. One thing that hasn' t
really been discussed at this conference is the rapidly changing techrtology that
can be applied to Antarctica, particularly in the aspect of satellite remote sensing.
Now, it is quite possible to collect scientific information of Antarctica without
setting foot on it. Our capability in this area will grow extensively in the next
couple of decades. At the present time, we have Landsat type data, which is
available to all nations in the world, We have higher resolution data that is com-
ing from the new Landsat spacecraft. We have the French SWAT coming next
year, We have a whole series of other nations who will. be getting involved in
coHecting data of the planet from orbital altitude, which means you don't necessari-
ly have to set foot in Antarctica. Particularly in the mapping area�you can map
Antarctica with some of the future systems that are coming. Now what effect does
that have on what Ambassador Zain said about the price ol consultative status
being too high! That may not be the case over the next decade. It may be quite.
possible to do significant scientific work in Antarctica, particularly, say topographic
or glaciological types of studies without actually having to establish a station. Does
that kind of research by a country that does not have the means to establish a
station, qualify them for consultative status in much the same way as Dietrich
Sahrhage had mentioned about doing marine work around the continent without
actually touching the continent physically? Can you comment on that?
AleXaadcr: Do you want to comment on this?

Zaia-Axrafir In the. area of technology, I'm a total amateur. But I would corn-
ment on Tucker's point, of how is interest demonstrated and this linkage the
possibility that the price would be lower. I'm not sure that isa rea] question. The
question is how do we qualify> In order to qualify we should demonstrate interest
and how, therefore, do we demonstrate interests If one sees Antarctica as a science
laboratory, then members who want to make decisions, who want to be involved
in this management must demonstrate an interest, a capacity, an expertise, and
experience, willingness to invest, and so on. Member countries participate in the
Law of the Sea Conference. Member countries participate in the disarmmarnent
negotiations. Member countries participate in trade negotiations and so on. One
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doesn't ask them to demonstrate an interest. One says the conference is there,
you can come, you can coritribute at a smaller level. And in the course of those
conferences, you negotiate to work out a format, a convention which is accept-
able to all, Knowing very well that if everybody comes and everybody insists on,
a one nation, one vote. no agreement will be reached and the whole thing will
be in chaos. Everybody knows this, but in fact, when the conference is called by
the United Nations, certain member countries come, certain others do not. They
work very carefully, they understand the reality of power, and they understand
the reality of weiglits of interest, As a result ol' it, something evolves which is
acceptable to all.

l atn walking warily into this area which says how do you demonstrate in-
terest to justify your being involved in any way in Antarctica? And it is linked
to this question that perhpas the price can be made lower because I want to real-
ly ask if the question is real in the context of Antarctica as an area of interna-
tional interest. If you see it as we do, Antarctica is an area of global concerns
because it raises global questions, then it is not so much whether the entry fee
should be larger or smaller, but really the question is should there be an entry
fee? I know this raises the whole question of whether I am advocating as univer-
sal system and I said this is another topic altogether, which I have tried to touch
on in my earlier remarks. But really the question is "is Antarctica just a scientific
laboratory for which you have to demonstrate a competence, an interest, and a
willingness to invest, or an area of concern in which we have an interest and need
not demonstrate it by paying an entrance feeP"

Kimball: l agree Antarctic has global aspects, global implications. I think what
we need to consider is how you get from where we are now to where you might
want to go and this problem of whether or not it's a clean slate, is a very valid
one. Now because it's an ongoing decision-making one might argue ought to have
a certain amount of expertise and experience of what's going on in Antarctica,
lt seems to me that without necessarily saying that the price is you tnust do "x"
amount as opposed to "y" amount of research, The need is that there be some
kind of expertise and how do you get that if you' re going to involve yourself tomor-
row or next week in a process that's ongoing.

%oalcott: I do not want to intrude in the highly technical areas raised by Mr.
Williams, but I would make a couple of comments related to the sort of criteria
by which you stake a claim to be involved in Antarctica, Ambassador Zain men-
tioned the Law of the Sea and said that everybody had the right to be involved
in Law of the Sea matters and indeed they do. But I think there is an important
distinction between Antarctica and the Law of the Sea. In the case of the Law
of the Sea � as distinct from Antarctica � was no treaty in force. There was
nothing that had existed for a number of years, and to which a number of coun-
tries had adhered before negotiations which led to the signing of the Law of the
Sea Convention. But in the case of Antarctica, there is an existing treaty. There
is a demonstrated interest, criteria are being developed which may be changed,
that is true. However, it is a system that has been in effect for a number of years,
When we are dealing with a global issue such as nuclear balance of terror which
as the capacity to destroy the earth, then naturally every country in the world
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is or should be interested in disarmament discussions For that reason I do not
tlrink a global conference on disarmament is a fair analogy with the Antarctic
system.

AIexsader: Tucker, did you want to make another statement?

Scaly: Well, I' ll be glad to say a word or two, From a conceptual point of view
I won't go back to the question of jurisdictional ambiguity. But I do think that
there has been in all of the presentations several issues that relate to the question
of whether Antarctica is susceptible to a universalist approach, It seems to me
that, if one looks at the United Nations or one looks at other international
«greements, many of the most successful applications and achievements of univer-
sal principles are through organizations and agreements that are not necessarily
universal in character, I think this is important as we look at how the U.N has
operated as the primary example of a universal organization. [ do not have much
difficulty in seeing a major role for the U.N. as a universalist organization or any
particular difficulty with the need for a universal forum in which major issues
can be considered. However, I do not accept a supposed dichotomy between univer-
sal participation organizations and organizations which are based upon some more
defined interest criterion or activities criterion insofar as their ability to achieve
universal principles. The Antarctic Treaty is a good exarnp]e of an agreement
reflecting universal principles � those principles that are enunciated in the pre-
arnble � and one through which those principles have achieved successful realiza-
tion in practice. I'd just make that as. a conceptual point, The problem it seetns
to me, that Ambassador Zain and Lee Kimball, particularly, have concentrated
upon is the question of interest and how one defines interest. The Antarctic Treaty
has worked and worked extraordinarily well because a mechanism has been de-
vised through which interests can be identified. It is not an inflexible standard
as Ambassador Woolcott has mentioned. But there has been a means through which
concrete interests in the activities in the area can be expressed. Those interests
then become the basis for working out a practical and effective accommodation
to the problems that are posed by the activities in the area, The Antarctic Treaty
is a science intensive system. Apart of its ability to respond to new situations,
to deal with new forms of activity and thus new difficulties of a politica!, en-
vironmental, and economic nature rests on the capacity of the system to bring
to bear a scientific perspective � one which unites and can cut across a whole
spectrum of political perspectives in defining the requirements of common action,

With regard to the question of participatton, we are not dealing with a clean
slate. We are dealing with a system whir:h has been in place, and quite successful-
ly in place. It is important to look at what has ha.ppened when new issues have
arisen within that system as well as to envision the type of hypothetical difficulties
that may exist in the future. The record is quite a good one and I think if we
wish to see activities and interests in Antarctica accommodated and dealt with

irt a reasonable fashion, w'e would we well-advised to look at how the system has
operated, how it has responded and how it can be made to be more responsive
in the future, rather than thinking or conceiving of a clean slate. lf we look for
a clean slate, we would simply be extending what is an all too prevalerrt pattern
conflict and competition into Antarctira.
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If I can come back to the question of interest for a moment, and the question
of a price of admission, it seems to me that it may well be a valid point that the
price of admission in some sense has been defined as being too high. But we should
be clear as to what we mean when we are talking about the price of admission.
The price of admission insofar as expressing an interest in Antarctica accession
through the treaty is zero, Insofar as conduct of scientific research, I would quite
agree that the price of admission � the price of conducting scientific activities
� is not a negligable cost. As has been pointed out, however if there is an expres-
sion of interest, a preparedness to engage in those activities, many vehicles are
available. Many vehicles have been found through which that interest can be
recognized and pursued in collaborative projects with those w'ho in fact are ac-
tive. So I think we have to be careful when we look at the question of the price
of admission. No system will work unless the participants in that system have
some means of defining their interests and expressing their interests in a way
that will allow a basis for common action.

In looking at how the Antarctic Treaty System has evolved or how it may
evolve, we must keep in mind that the criterion of defining interest in some way
is, has been and will be a very important component of the system, the system
that has effectively achieved the only going zone of peace that I am aware of in
the past War World.

Finally, just a question with regard to information. I quite agree w'ith the point
that information is a two-way street. Again, I think that there has to be some
definable interest in the information that is available. In the discussion that has
been associated with the United Nations initiative, there have been several kinds
of information that have been referred to, There have been some rather specious
charges that the results of scientific activities in Antarctica have been kept secret.
There have been some less specious charges that information about the opera-
tion of the Antarctic Treaty system has been secret or not widely available, I think
one must keep these two points separate, Having been involved with one of the
super powers in providing a decent box of information to the United Nations,
I would note that that box was filled with a bibliography of publicly available
information that anyone with the interest in obtaining it could have found through
public libraries within the United States. One has to look again at the question
of information in relation to interest. I do not think it is sufficient to say I have
an interest � tell me what it is, There has to be a two-way street in seeing the
question of information about the system resolved. In returning to the mysterious
Norwegian representative and his reference to the dynamic quality of the Ant-
arctic Treaty System, I think it has demonstrated the capacity to resolve this issue
and I am quite confident that it will do so.

Alexander; Thank you very much.

Holser: There's been a bit of discussion about the price of admission to the
decision-making process. I think Ambassador Zain mentioned a couple of organiza-
tions that were established under the U.N. which probably today have a fairly
good price of admission to a significant decision-making role. I would assume
that a national power which neither purchases nor produces primary rubber would
not have very much of a decision-making role in the rubber agreement or the
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tin agreement siniilarly. I am not sure. I am not an international lawyer and am
not familiar with either of those two agreements, but I assume as one talks abou t
weighted votings, there must be a binary weighted voting system as we have in
the Antarctic Treaty System.

Alexander: Anyone else?

grands: I have a question for the Ambassadors. You discussed with us the
benefits of greater participation in the Antarctic decision-making process, Our
colleagues from Australia have made it clear that they take their sovereignty claim
in Antarctica very seriously. Certainly in the past, the United States has taken
its established rights in Antarctica seriously and I have every reason to believe
we stilldo. I would like to discuss one of the risks of developing a new regime
for Antarctica, I'd like your comment and wonder whether you consider the
possibility that the response to that process might be the assertion by one or several
of the origina! treaty parties to portions of the Antarctic continent or to adjacent
areas. Also, please comment on the possibili,ty of discord particularly given the
present composition of consulting and acceding parties.
Zaia-AZrafi: Absolutely. I think we are very conscious of the fact that a number
of current claimant States feel very strongly about their claims and are not will-
ing to have these claims adjudicated because they say national partimony is not
something you negotiate in a court of law. We are very conscious of this. There
are other countries which have expressed themselves in somewhat more erno-
tional language than Australia has on this matter as well. We acknowledge this
as a f~ of life, We also are aware that some claimants have said that, if you disturb
the current claimants status, the current abmiguity about sovereignty in Antarc-
tica, we shall assert our claim and some of these countries are relatively power-
ful countries. No. We are very conscious of this also. Now, as I said on the one
hand, there are those who say to us, Malaysia. if you seriously believe in a univer-
salist system, you should say so. You should say rtu ite simply these claimants should
drop their claims and should give Antarctica over to U.S. trusteeship, The U.N.
will manage it by appointing a U.N. counsel on Antarctica, with the one nation,
one vote method, Now that is the universalist model.

We have not said that, We may yet say it for all I ltnow, but we have not
said that to date Because we are conscious that we are not starting from a clean
slate. We are conscious that that treaty exists, We are conscious of the many vir-
tues of the treaty and of the many valuable-, constructive things the treaty has
achieved. We believe there are problems with the acceptability of the treaty at
present. We believe at this moment what is needed is for everybody to acknowledge
that there are certain deficiencies and defects in the treaty and its system, What
are they' l think as a result of this mornings seminar, I have learned a great deaL
Orte defect is this notion of accountability. The other area is the demonstration
of interest. You are not looking at Antarctica only as a scientific laboratory. You
just asked the question only to divert our attention away from our major con-
cern, but I think your response is a very good one which is that in the particular
context of Antarctica, there is need to demonstrate. It seems to tne that this is
another area which one could develop furhter and in which we could educate
each other. So the way we see it, is we have no answers, We are not advocating
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as af yet. I have no brief to advocate a universalist system, If I have, I will. But
we are not advocating a universalist system, we are only saying that the current
system has deficiencies and we want us all, if we can, to agree that there are defi-
ciencies. Then we say, "What are these deficiencies and what are the best means
of overcoming those dc ficiencies taking into account the realities of the current
situations" So that is the way we see it and believe me, we are very conscious
of the claims and of the potential claims.

Alexander: We have time for one last question,

Woolcott; Let me just make a comment about the risk of developing a new
regime. I'd just like to go back to the point that even if one were to concede, for
purposes of argument, that there are deficiences in the treaty and these deficiences
should be identifted, l would be fairly certain that they would be better managed
within the extsting treaty system than by trying to develop a completely new
regime in the present international climate, and in the United Nations, given the
size of the organization and the divisions which exist within tt.

Maquiekra: It is my impression that if you start tampering with one aspect of
Antarctica. you will probably effect those other aspects that you consider beneficial,
That is why we sustain the fact that the treaty can only be changed from inside
and we are always encouraging countries to become members of the Antarctic
treaty, to understand the Antarctic, to show their interest. The alternative of try-
ing to obtain treaties from outside without assuming a committment to the objec-
tives sustained in  he treaty ib quite dangerous at the present. Therefore, it is
very important from my point of view, that we maintain this indivisibility of Ant-
arctica activities. All the evidence surrounding the Antarctic treaty shows it as
part of a whole interactive system. One must be careful of tampering with cer-
tain parts.

&Cxattdet: Ambassador Zain, do you wish to comment?

Zalea-Axrali: I think those are very valid comments, and I take them to heart.
As I said, one of the lessons that I learned this morning is this area of dc monstrating
interest. I think it is an area that I personally would want to explore further in
the particular context of Antarctica. One point of interest is that certain mterna-
ttonal agencies have a clear expertise and interest in environmental matters,
rneterological matters, telecommunication matters and might be more involved
also. They have a demonstrated interest or a demonstrated expertise in these areas.
This is a valuab'le point, at least for me, and something that again perhaps the
two sides  if I can characterize it that way! might explore further to answer this
question; "Why is it necessary, in the particular context of Antarctica, that in.-
terests should be demonstrated? How best could that interest be demonstrated?

ls it an unfair demand made on countries which are technologically less
developed!" I think these are questions that I personally would hope to be able
to explore with others to my benefit.

Akexaader: I want to thank the panel and thank all of you for corning and we
hope to see you next year.
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