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USNS Eltanin, loaned to the Argentine Naval Hydrographic Service and operated as
the ARA Is/as Orcadas from 1974 to 1979, was returned to the U.S. Navy in August
1979. A report on shared U.S. and Argentine use of the ship begins on page 18
of this issue.
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resources discussed at Tenth
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Antarctic mineral resources, ma-
rine living resources, and the fur-
ther protection of the antarctic en-
vironment were among the major
concerns at the Tenth Antarctic
Treaty Consultative Meeting, 17
September to 5 October 1979, in
Washington, D.C. Also discussed
were oil contamination of the ma-
rine environment, improvements
in telecommunications systems,
and the effects of tourism and
nongovernmental expeditions in
the Antarctic Treaty area.

Nine recommendations were
adopted unanimously at the
meeting, bringing the number of
recommendations made since the
first consultative meeting (1962) to
127. The recommendations are in-
tended to further the principles
and objectives of the Antarctic
Treaty.

The 13 Antarctic Treaty Consul-
tative Parties, all active in antarctic
research since the 1957-58 Interna-
tional Geophysical Year, are Ar-

gentina, Australia, Belgium, Chile,
France, Japan, New Zealand,
Norway, Poland, South Africa, the
Soviet Union, the United King-
dom, and the United States. Eight
other nations have acceded to the
treaty, but, since they do not con-
duct substantial scientific research
in Antarctica, they do not partici-
pate in the Consultative Meetings.
These nations are Brazil, Bulgaria,
Czechoslovakia, Denmark, East
Germany, The Netherlands,
Romania, and West Germany.

The treaty reserves the ara
south of 600 South latitude for
peaceful purposes, sets aside ter-
ritorial claims, ensures free access
throughout the area, permits in-
spection of installations by mem-
ber nations, prohibits military par-
ticipation except in support of
peaceful activities, and encourages
scientific investigation and interna-
tional cooperation.

Recommendations adopted at
the previous nine meetings cov-
ered uses of the antarctic region,
preservation and conservation of
wildlife and living resources, facili-
tation of research and international
cooperation, exchanges of informa-
tion, and operation of the treaty
and the consultative meetings. (A
chart listing the status of recom-
mendations generated at the pre-
vious nine consultative meetings
was presented at the tenth meeting
and appears in this issue. Antarctic
Treaty recommendations do not go
into effect until they are ratified by
all of the Consultative Parties.)

By far the largest number of rec-
ommendations (71 of 127) augment



the treaty's protection of the ant-
arctic environment. While much
discussion has taken place on re-
gimes for the conservation of ma-
rine living resources and the man-
agement of antarctic mineral re-
sources, leading toward but not
yet achieving definitive results, the
treaty nations have taken less
publicized but still significant steps
to prevent perturbations in certain
antarctic locales. The establish-
ment of Specially Protected Areas
and Sites of Special Scientific
Interest has guaranteed that in
those areas, often of crucial scien-
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tific interest and importance, no
unnecessary perturbation 0f the
environment or local ecosystem
will take place. At the same time
the treaty nations have accom-
plished measures directed at the
conservation and protection of
seals and of antarctic fauna and
flora. In this light, the emphasis
upon conservation of antarctic re-
sources at the Tenth Antarctic
Treaty Consultative Meeting was
in accord with the tenor of the
previous nine meetings.

Because the management plans
devised for Sites of Special Scien-
tific Interest had proved effective
in reducing the risk of interference
in those areas, the representatives
recommended that the dates of ex-
piry for the sites be extended to 30
June 1985. They also recommended
that another Site of Special Scien-
tific Interest, the western shore of
Admiralty Bay, King George Is-
land, be established. The area,
subject of frequent research
studies and frequently visited by
tourist ships, supports a variety of
birds and mammals. The designa-
tion will enable studies of the in-
shore and coastal zone to proceed
without interference.

The representatives also dis-
cussed the effects of tourism and
nongovernmental expeditions
upon antarctic research and opera-
tions. In view of the increasing
number of tourist flights over Ant-
arctica, the representatives em-
phasized that no national research
program is equipped to mount an
effective search and rescue opera-
tion should such a tourist flight be
forced down over the continent.
They generated a statement of ac-
cepted practices which, if ap-
proved, will guide both tourists
and research personnel alike in the
handling of non-research related
visits Included in their recom-
mendation (X-8) is "Guidance for
Visitors to the Antarctic," a brief
outline of acceptable and unac-
ceptable activities.

In 1977 the representatives
adopted a recommendation (IX-2)
that encouraged expansion of re-
search into the antarctic marine
environment, especially in relation
to marine living resources, and
voluntary observance of interim

guidelines for the conservation of
those resources. A special consul-
tative meeting was recommended
to develop a definitive conserva-
tion regime.

At the tenth meeting the repre-
sentatives reaffirmed their com-
mitment to continued ecosystem
research and to the development
of a Convention on the Conserva-
tion of Antarctic Marine Living Re-
sources based on a series of meet-
ings already held to elaborate the
convention.

Other discussions focused on
the effects of possible exploration
for and exploitation of mineral re-
sources. The representatives con-
cluded that a regime for the man-
agement of antarctic mineral re-
sources is of prime importance and
that it must include means for:

• assessing the possible impact
of mineral resource activities on
the antarctic environment;

• determining whether mineral
resource activities will be accept-
able; and

• governing the ecological, tech-
nological, political, legal, and eco-
nomic aspects of mineral resource
activities if they are determined to
be acceptable.

The regime would include rules
protecting the antarctic environ-
ment and requiring that any min-
eral resource activities be in com-
pliance with those rules.

Special meetings, similar to
those held to discuss the Conven-
tion on the Conservation of Ant-
arctic Marine Living Resources,
will be arranged so the treaty na-
tions can begin work toward a
draft regime for mineral resources.

In the meantime the representa-
tives agreed to facilitate research
contributing to an improved un-
derstanding of relevant aspects of
the Antarctic and its environment.
They agreed to consider their re-
search in light of the requirements
identified in the Report of Ecologi-
cal, Technological, and Other Re-
lated Experts on Mineral Explora-
tion and Exploitation in Antarctica
printed below.

The representatives also dealt
with the issues raised at the Third
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Press communique issued by the Chairman of
the Tenth Antarctic Treaty Consultative Meeting

Antarctic Treaty Meeting on Tele-
communications concerning the
collection and distribution of
meteorological data (see December
1978 Antarctic Journal). In com-
memoration of the 20th anniver-
sary of the signing of the Antarctic
Treaty, the treaty nations ex-
pressed their gratitude to the Sci-
entific Committee on Antarctic Re-
search for its advice and service to
the treaty nations.

The official Final Report of the
Tenth Antarctic Treaty Consulta-
tive Meeting will be published by
the Department of State, which
served as host for the meeting.

Texts of the nine recommenda-
tions adopted unanimously at the
meeting appear in this issue of
Antarctic Journal.

In most cases, annexes referred
to in the Recommendations are not
included. However, the "Report of
the Group of Ecological, Techno-
logical, and other Related Experts
on Mineral Exploration and Exploi-
tation in Antarctica" is printed in
full in this issue. The Recommen-
dations and the report are pre-
ceeded by a press communique is-
sued at the conclusion of the Tenth
Antarctic Treaty Consultative
Meeting.

The Tenth Antarctic Treaty Con-
sultative Meeting completed its
work on October 5. Attending
were delegations from the thirteen
Antarctic Treaty Consultative Par-
ties (Argentina, Australia, Bel-
gium, Chile, France, Japan, New
Zealand, Norway, Poland, South
Africa, the U.K., the U.S.S.R., and
the U.S.). During the three-week
meeting held in Washington, D.C.,
there was detailed discussion of a
wide range of issues relating to
Antarctica.

The Tenth Consultative Meeting
marked the twentieth anniversary
of the Antarctic Treaty which was
signed in Washington, D.C., in
1959. The Treaty, including the
system of Consultative Meetings it
establishes, has been a unique
example in international coopera-
tion.

One of the most important re-
sults of the Treaty system is that it
has established Antarctica as a
zone of peace. The Treaty provides
that Antarctica shall be used exclu-
sively for peaceful purposes. Mili-
tary activifies, including estab-
lishment of military bases and for-
tifications, the carrying out of mili-
tary maneuvers, or the testing of
military weapons, are prohibited
in Antarctica. The Antarctic
Treaty, therefore, represents a
landmark development in the field
of arms control. The Treaty also
prohibits nuclear explosions or the
disposal of nuclear waste in Ant-
arctica.

In addition, the Antarctic Treaty
establishes a basis for international
collaboration in scientific activities.
The record of cooperative scientific
activities and the importance of the
results in expanding knowledge
not only of Antarctica but of our
planet as a whole over the past 20
years have more than justified the
efforts of those who designed the
Treaty. In the political sphere as
well, the Antarctic Treaty repre-
sents a dynamic form of coopera-
tion among states with differing
legal and political perspectives.

For all of these reasons, the rep-
resentatives participating in the
Tenth Consultative Meeting be-
lieved it both appropriate and im-
portant to commemorate the suc-
cess of the first two decades in the
operation of the Antarctic Treaty
system, and to rededicate them-
selves to the maintenance of that
system and to the continuing ful-
fillment of the Treaty's ideals. This
recommitment to the Antarctic
Treaty system was considered par-
ticularly relevant at a time when
new issues relating to resources in
Antarctica have come to the fore-
front.

The Consultative Parties start
from a common position in ap-
proaching these difficult and com-
plex questions. That is the basic
importance they attach to the prin-
ciples and purposes of the Antarc-
tic Treaty with emphasis upon the
protection of the antarctic envi-
ronment, an emphasis of the
Consultative Parties since their
first meeting.

During the Tenth Consultative
Meeting informal discussion led to
important progress toward
fulfillment of the objective, ar-
ticulated in 1977, of creating an ef-
fective regime for the conservation
of antarctic marine living re-
sources. The Consultative Parties
remain committed to the prompt
establishment of such a system.

The Tenth Consultative Meeting
also witnessed extensive consid-
eration on the subject of antarctic
mineral resources. Again the
shared environmental concern of
the Consultative Parties formed a
major basis of their deliberations.
The recommendation adopted on
this subject represents substantial
progress.

The representatives also recalled
that their responsibilities for en-
suring effective treatment of these
resource issues are balanced with
the need to ensure that the inter-
ests of all mankind in Antarctica
are not prejudiced.
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Xl. Antarctic Resources—the Question of
Mineral Exploration and Exploitation

The representatives of the Con-
sultative Parties also agreed on
recommendations dealing with
operational aspects of their ac-
tivities in Antarctica, including
recQmmendations dealing with
cooperation in antarctic telecom-
munications, development ot
agreed practices and guidelines for
tourists who may visit there, and
recommendations designed to pre-
vent harmful impacts from human
activities in the Antarctic Treaty
area.

The representatives believed
that the nature and results of their
three weeks of deliberations jus-
tified continued confidence in the
strength and responsiveness of the
Antarctic Treaty system. They reaf-
firmed their commitment to find-
ing imaginative and equitable solu-
tions to the evolving issues in Ant-
arctica. To this end, they wel-
comed the invitation extended by
the Government of Argentina to
host the Eleventh Consultative
Meeting in 1981.

Antarctic Treaty
Consultative Meetings

1961	Canberra
1962	Buenos Aires

Ill
	

1964	Brussels
IV
	

1966	Santiago
V
	

1968	Paris
VI
	

1970	Tokyo
VII
	

1972	Wellington
VIII
	

1975	Oslo
Ix
	

1977	London
1979	Washington

The Representatives,
Convinced of the need to preserve

and further strengthen the interna-
tional regime established in Ant-
arctica by the Antarctic Treaty,
which has for nearly two decades
guaranteed the use of Antarctica
exclusively for peaceful purposes,
and in the interest of the develop-
ment of international cooperation;

Aware of the responsibilities of
the Consultative Parties to ensure
that any activities in Antarctica,
including mineral exploration and
exploitation, should they occur,
should be consistent with all the
principles and purposes of the
Antarctic Treaty system, including
its objectives that activities in Ant-
arctica should not become the
cause of international discord, en-
danger the unique antarctic envi-
ronment, or disrupt scientific in-
vestigations;

Concerned that unregulated min-
eral resource activities could sig-
nificantly harm the fragile antarctic
ecosystem;

Noting that decisions on possible
mineral resource activities must
take due account of the unique
ecological and scientific value of
Antarctica and the importance of
Antarctica to the world environ-
ment;

Recognizing that available infor-
mation is insufficiently reliable to
assess the possible environmental
effects of many activities in the
area of exploration and exploita-
tion of mineral resources in Ant-
arctica, and conscious of the need
for 'developing such activities in
Antarctica and for promoting the
development of monitoring pro-
grams aimed at detecting the im-
pact of such activities on the ant-
arctic environment should such ac-
tivities occur;

Convinced that informed de-
cisionmaking on questions of min-
eral resource activities will usually
require the availability of informa-
tion from such programs; -

Aware also of the necessity to ob-
tain additional scientific informa-
tion with a view to facilitating the
development of measures related
to the protection of the antarctic
environment from possible harm-
ful impacts of mineral resource
exploration and exploitation,
should such activities occur;

Noting that a meeting of ecologi-
cal, technological, and other re-
lated experts was held in Washing-
ton, D.C., June 25-29, 1979; as
part of the Preparatory Meeting to
the Tenth Consultative Meeting
with a view to developing scien-
tific programs aimed at improving
predictions of the impact of possi-
ble technologies for mineral explo-
ration and exploitation in the Ant-
arctic, and developing measures
for the prevention of damage to
the environment or for its rehabili-
tation;

Recalling the provisions of Rec-
ommendations VIII-14 and IX-1;

Recognizing the necessity for
progress towards the timely adop-
tion of an agreed regime concern-
ing antarctic mineral resources;

Recommend to their Governments
that:

1. They take note of the progress
made toward the timely adoption
of a regime for antarctic mineral
resources at the Tenth Antarctic
Treaty Consultative Meeting and
related meetings, and of the im-
portance of this progress.

2. They continue consultations
proceeding from the provisions of
Recommendation IX-1 and from
the provisions of the present Rec-
ommendation.

To this end they should:
(i) Continue to develop a com-

mon understanding of the general
purposes of the regime and to
identify the specific elements of
the regime needed to ensure
achievement of those purposes;

(ii) Continue to give thorough
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examination to all of the elements
necessary to ensure that the future
regime will achieve its general
purposes;

(iii) Hold a meeting before the
Eleventh Consultative Meeting,
preferably in the first half of 1980,
to consider a regime for antarctic
mineral resources in its ecological,
political, technological, legal, and
other aspects; and

(iv) In this regard, make the best
possible use of the report of the
Tenth Consultative Working
Group on Antarctic Resources—
The Question of Mineral Explora-
tion and Exploitation: Legal and
Political Aspects (which is annexed
to the Final Report of the Tenth
Consultative Meeting) and of the
section of this Final Report which
refers to the work of the Working
Group on Antarctic Resources—
The Question of Mineral Explora-
tion and Exploitation: Scientific
and Environmental Aspects.

3. The agreed regime for antarc-
tic mineral resources should be
based upon provisions of para-
graphs 1, 3, 4, and 5 of Recom-
mendation IX-1 and on such fur-
ther principles, rules, and ar-
rangements as may be sub-
sequently agreed.

4. An agreed regime on antarctic
mineral resources should include
inter alia means for:

(i) assessing the possible impact
of mineral resource activities on
the antarctic environment in order
to provide for informed decision-
making;

(ii) determining whether mineral
resource activities will be accept-
able;

(iii) governing the ecological,
technological, political, legal, and
economic aspects of those activities
in cases where they would be de-
termined acceptable; including:

a) establishing, as an impor-
tant part of the regime, rules re-
lating to the protection of the ant-
arctic environment; and,

b) requiring that mineral re-
source activities undertaken pur-
suant to the regime be undertaken
in compliance with such rules.

5. Taking account of the Report
of Ecological, Technological, and
Other Related Experts on Mineral
Exploration and Exploitation in
Antarctica (Washington, June
1979), attached as an annex to the
Report of the Tenth Consultative
Meeting, they facilitate their re-
search activities which would con-
tribute to an improved under-
standing of relevant aspects of the
Antarctic and its environment.

6. With a view to improving
predictions of the environmental
impacts of activities, events, and
technologies associated with min-
eral resource exploration and
exploitation in the Antarctic
should such occur, they, through
their respective National Antarctic
Committees, encourage the Scien-
tific Committee on Antarctic Re-
search to define programs, taking
account of the Experts Report
(Washington, June 1979), with the
objectives of:

(a) retrieving and analyzing
relevant information from past ob-
servations and research programs;

(b) ensuring in relation to the
needs for information identified by
the Experts Report, that effective
use is made of existing programs;

(c) Identifying and developing
new programs that should have
priority, taking account of the
length of time required for results
to become available.

7. Insofar as is feasible they
support, as appropriate, their re-
spective National Antarctic Com-
mittees and the offices adminis-
tering their antarctic research pro-
grams in developments arising
from the previous paragraph.

8. The subject "Antarctic
Resources—The Question of Min-
eral Exploration and Exploitation"
be placed on the Agenda of the
Eleventh Antarctic Treaty Consul-
tative Meeting.

X-2. Antarctic Marine
Living Resources

The Representatives,
Recalling the responsibilities ot

the Consultative Parties regarding
the conservation of antarctic ma-
rine living resources;

Recalling further the history of
action taken by Consultative Par-
ties concerning protection of the
antarctic ecosystem, including, in
particular, Recommendations
111-8, Vill-lO, VIII-13, IX-2, and
IX-5;

Aware of the continuing need to
compile more information and data
with a view to develop an ade-
quate scientific basis for the de-
velopment of rational management
policies and the taking of effective
conservation measures for all ant-
arctic marine living resources;

Welcoming progress made toward
the elaboration of a definitive re-
gime for the conservation of ant-
arctic marine living resources;

Reaffirming their commitment to
the early conclusion of a definitive
regime for the conservation of ant-
arctic marine living resources;

Recommend to their Governments
that:

1. They seek early conclusion
and entry into force of a Conven-
tion on the Conservation of Ant-
arctic Marine Living Resources;

2. They identify, emphasize, and
cooperate in those research ac-
tivities which will facilitate the ef-
fective operation of such a Con-
vention once it is in force;

3. They provide practical sup-
port to facilitate the carrying out of
these needed research activities,
including the mutual exchange of
statistics relating to catch of antarc-
tic marine living resources.

11kW
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X-'3. Collection and Distribution
of Antarctic Meteorological Data

The Representatives,
Recalling Recommendations

VI-1, VI-3, and VII-7;
Noting that the Third Antarctic

Treaty Meeting on Telecommuni-
cations held in Washington in Sep-
tember 1978 had described the
telecommunications network for
the exchange of meteorological
data both within the Antarctic and
between the Antarctic and Global
Telecommunications System (GTS)
of the World Weather Watch
(WWW) as it existed in September
1978 (see Annexes 1, 2, and 3);

Taking account of the importance
of antarctic meteorological data to
the WWW and the diminished
value of such data if it is not avail-
able to users within and outside
the Antarctic in accordance with
the World Meteorological Organi-
zation (WMO) schedules for the
receipt of raw and processed data;

Reaffirming the importance of the
GTS for purposes of transmitting
antarctic meteorological data be-
tween antarctic stations in cases
where direct transmission within
Antarctica is inhibited by ionos-
pheric conditions;

Noting, with appreciation, the
response' of the Scientific Commit-
tee on Antarctic Research (SCAR)
to Recommendation IX-3 and' the
improvement in antarctic tele-
communications that would follow
if operators and, offices adminis-
tering antarctic programs had
available to them statements of the
current telecommunications prac-
tices within and between national
networks;

Recognizing that changing na-
tional requirements for antarctic
telecommunications, changing
technology, or budgetary con-
straints may lead to significant in-
compatibilities arising between na-
tional networks;

Recognizing that possible future
transpolar commercial air traffic
and the steadily increasing amount
of shipping in the antarctic region

may give rise to a changing pattern
ot needs for raw and processed
meteorological data;

Affirming that developments in
the collection and distribution of
meteorological data should be re-
viewed from time to time;

Recommend to their Governments
that:

1. Taking account of the final re-
port of the Third Antarctic Treaty
Meeting on Telecommunications,
they should strive to improve the
system for the collection and dis-
tribution of antarctic meteorologi-
cal data having regard particularly
to increasing efficiency, reliability,
and economy of effort, taking into
account opportunities offered by
new technology;

2. Each station undertaking me-
teorological observations should
ensure that data are transmitted as
soon as practicable after the obser-
vation;

3. Stations receiving these data
for onward transmission to other
antarctic stations or to the GTS
should forward such data with
minimum delay;

4. In cooperation with other ant-
arctic stations and World
Meteorological Centers, they con-
tinue regularly to• monitor receipt
of antarctic data by, and its trans-
mission within, the GTS;

5. In cooperatiçn with the
WWW, they seek to ensure that
the transmission of these data from
the GTS to antarctic stations is
facilitated in cases where this
method is likely to be more reliable
or cost-effective than trans-
antarctic transmissions;

6. Through their National Ant-
arctic Committees, they invite
SCAR to prepare a brief handbook
of the telecommunications prac-
tices within and between national
networks in a format which allows
it to be amended periodically in
the light of changes in national
practices;

7. For the purposes of the pre-
vious paragraph, they ensure that
their offices administering antarc-
tic programs inform SCAR in June
and December each year of
changes in their telecommunica-
tions practices;

8. Subject to overriding scien-
tific, administrative, or budgetary
reasons, they seek to ensure, by
means of appropriate contacts with
the offices administering antarctic
programs, that transmission of
meteorological data between ant-
arctic stations is not prejudiced by
changes in their telecommunica-
tions practices;

9. They invite WMO, through
their Permanent Representatives ta
that Organization, to review An-
nexes I and 2 of Recommendation
VI-3 with a view to advising Con-
sultative Parties about current and
probable future requirements for
both raw and processed data in the
antarctic region;

10. Not later than at the Twelfth
Antarctic Treaty Consultative
Meeting they review developments
in antarctic telecommunications for
meteorological purposes, having
sought in the interim period to re-
solve any international difficulties
that may arise with regard to the
system by appropriate discussion.

X-4. Man's Impact on the
Antarctic Environment:
Collection of Geological
Specimens
Interim Guidelines

The Representatives,
Recalling Article II of the Antarc-

tic Treaty;
Recognizing that an essential

element in geological investiga -
tions is the collection and removal
of specimens but that the removal
of specimens from areas which are
of exceptional geological interest
needs, as far as is practicable, to be
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X-5. Site of Special Scientific Interest
Interim Guidelines

kept to a minimum in order to
avoid prejudicing subsequent
geological investigations in such
areas;

Noting that:
(1) this problem is presented in a

more acute form in areas where
more than one expedition is under-
taking geological investigations;

(2) a similar problem has already
been recognized with regard to the
collection of meteorites;

(3) it might be appropriate to
designate small areas which are of
exceptional geological interest as
Sites of Special Scientific Interest;

Recommend to their Governments
that, through their National Com-
mittees, they refer the matter to
the Scientific Committee on Ant-
arctic Research (SCAR) for further
study.

The Representatives,
Recalling Recommendations

VII-3, VIII-3, and VIII-4;
Noting that a management plan

has been prepared for a Site of
Special Scientific Interest on the
western shore of Admiralty Bay,
King George Island;

Considering that it would be ad-
vantageous to gather experience of
the practical effect of the manage-
ment plan prepared for this Site;

Recommend to their GovernmentE
that they voluntarily take account
of the management plan, annexed
to this recommendation, for Site
No. 8 western shore of Admiralty
Bay, King George Island.

Site of Special Scientific
Interest No. 8

Western Shore of Admiralty
Bay, King George island

(i) Description of site
All that area on the western

shore of Admiralty Bay, south of
Ezcurra Inlet, south of a line con-
necting Jardine Peak and the
shoreline immediately to the north
of a prominent group of rocks
characterized by a covering of
orange lichens bearing approxi-
mately 068 0 from Jardine Peak, and
east of a line joining Jardine Peak,
the Tower, and a point on shore
line bearing 1800 from the Tower.
(ii) Reason for designation

This area is one of exceptional
scientific interest close to a re-
search station frequently visited by
tourist ships. It supports an excep-
tional assemblage of antarctic birds
and mammals. Long-term research
programs could be jeopardized by
accidental interference, especially
during the breeding season of
these animals.

(iii) Outline of research

The area supports a breeding
colony of elephant seals and the
three species of pygoscelid pen-
guins in association with eight
species of flighted birds. The pur-
pose of the investigations is to gain
insight into the dynamics of a typi-
cal, but particularly rich, antarctic
coastal ecosystem. Studies of the
functioning of the inshore and
coastal zone in relation to that
ecosystem will include quantitative
studies of the circulation of matter
and energy between the coastal
and marine environments.
tiv) Date of expiry of desighatzon

31 March 1985.
(v) Access points

The site should be entered only
from the vicinity of Point Thomas.
(vi) Pedestrian and vehicular routes

Vehicles should not enter the
site. Pedestrians should not move
through the population areas,
especially during the breeding sea-
son, except as necessary in the
course of scientific investigations.
(vii) Other kinds of scientific investi-
gations which would not cause harm-
ful interference

Scientific investigations which
will not cause significant distur-
bance to the biological programs
mentioned in section (iii) above.
(viii) Scientific sampling

Scientific sampling, other than
that associated with the research
program described above, should
be kept to a minimum and in ac-
cordance with the Agreed Meas-
ures for the Conservation of Ant-
arctic Fauna and Flora.
(ix) Other restraints

Helicopters and low-flying air-
craft should avoid the breeding
colonies of birds in accordance
with the Agreed Measures for the
Conservation of Antarctic Fauna
and Flora.
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X-6. Man's Impact on the
Antarctic Environment:
Sites of Special
Scientific Interest

The Representatives,
Recalling Recommendations

VII-3 and VII-4;
Noting that:
(1) in accordance with paragraph

2 of Recommendation VIII-3 the
Scientific Committee on Antarctic
Research (SCAR), at its Fifteenth
Meeting at Chamonix in May 1978,
had reviewed the seven Sites of
Special Scientific Interest desig-
nated in Recommendation VIII-4;

(2) experience of the practical ef-
fect of the management clans for
these sites had shown then, to be
an effective means of reducing the
risk of harmful interference in
aieas of exceptional scientific
interest;

(3) no change to these manage-
ment plans had been proposed by
SCAR;

Recommend to their Governments
that:

1. The date of expiry of designa-
tion of the following sites should
be extended from 30 June 1981 to
30 June 1985:

Site No. 1: Cape Royds, Ross Is-
land

Site No. 2: Arrival Heights, Hut
Point Peninsula, Ross Island

Site No. 3: Barwick Valley, Vic-
toria Land

Site No. 4: Cape Crozier, Ross
Island

Site No. 5: Fildes Peninsula,
King George Island, South Shet-
land Islands

Site No. 6: Byers Peninsula,
Livingston Island, South Shetland
Islands.

2. The date of expiry of designa-
tion of Site No. 7: Haswell Island,
should be extended from 30 June
1981 to 30 June 1983.

3. They use their best endeavors
to ensure, in accordance with
paragraphs 3 and 4 of Recommen-
dation VIII-3, that the manage-
ment plans of these sites are ob-
served.

X-7. Oil Contamination of
the Antarctic Marine
Environment

The Representatives,
Recalling that paragraph 4 of

Recommendation IX-6 called for
such reports as might have been
prepared on the natters set out in
the first three paragraphs of that
Recommendation to be considered
at the Meeting of .Experts recom-
mended in paragraph 3 of IX-1;

Noting that three reports were
submitted to that meeting (Wash-
ington, June 1979) which, between
them:

(i) outlined the probable path-
ways by which oil might reach the
antarctic marine environment;

(ii) concentrated on the question
of baseline measurements of the
hydrocarbon content of the antarc-
tic marine environment and on
programs for further study of this
question;

(iii) devoted less attention to
proposals relating to practicable
means by which oil contamination
of the antarctic marine environ-
ment might be reduced;

(iv) noted the need for further
studies relating to the problem of
oil contamination of the antarctic
marine environment;

Recognizing that methods for
analyzing dissolved hydrocarbons
have not yet reached the stage
where they can be used on a rou-
tine basis and that the results of
such measurements have given
rise to differing interpretations as
to their environmental signifi-
cance, especially regarding very
low levels of hydrocarbon content

in water samples from the open
ocean;

Recognizing that determination of
baseline measurements of the hy-
drocarbon content in representa-
tive components of the antarctic
marine ecosystem (including birds
and mammals) would probably, in
the medium term, provide a more
cost-effective insight into levels of
oil contamination of the antarctic
marine environment;

Noting that up to now the most
significant introduction of oil in
the antarctic marine environment
has appeared to be from the opera-
tion of ships and that there are in-
ternational agreements aimed at
reducing the levels of oil contami
nation of the marine environment
generally;

Recognizing that the presence of
ice in antarctic waters gives rise to
particular hazards for the opera-
tion of ships; and

Noting that in many instances it
may not be feasible to adapt exist-
ing ships to more stringent stand-
ards for the prevention of the con-
tamination of the sea by 0j1 than
those which existed at the time
these ships were built;

Recommend to their Governments
that:

1. They take note of Section III
of the Report of Ecological, Tech-
nological, and other Related Ex-
perts on Mineral Exploration and
Exploitation in Antarctica (Wash-
ington, 1979), annexed to the Final
Report of the Tenth Consultative
Meeting.

I
Baseline Levels of

Hydrocarbon Content

2. While coordinating programs
through their National Committees
and the Scientific Committee on
Antarctic Research (SCAR), they
encourage studies of:

(a) baseline measurements of
hydrocarbon content in represen-
tative components of the antarctic
marine ecosystem (including birds
and mammals);

(b) the effects of various kinds
and concentrations of hydro-
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X-8. Effects of Tourists
and Nongovernmental Expeditions

in the Antarctic Treaty Area

carbons (and other pollutants) on
key components of the antarctic
marine ecosystem;

(c) the methodology of analyzing
low levels of dissolved hydro-
carbon content of the marine en-
vironment and the development of
this methodology for purposes of
routine measurements;

3. Through their National Com-
mittees, they invite SCAR in con-
sultation with other appropriate
international organizations, to
keep under review the possibility
of developing a program for the
determination of baseline meas-
urements of hydrocarbon content
relevant to the needs for such de-
terminations in the antarctic ma-
rine environment;

II
Reduction of the Risk

of Contamination
4. They review their respective

obligations under existing interna-
tional agreements to which they
are parties which relate to the re-
duction of contamination of the sea
by oil and, in the light of the par-
ticularly hazardous nature of the
Antarctic for ship operations, con-
sider whether their compliance
with these obligations adequately
minimizes the risk of oil contami-
nation of the antarctic marine envi-
ronment;

5. They be prepared to discuss
this matter further at the Eleventh
Consultative Meeting.

The Representatives,

Recalling that Annex A to Rec-
ommendation VIII-9 was to be
discussed at the Ninth Consulta-
tive Meeting and that a draft text
of a Statement of Accepted Prac-
tices and the Relevant Provisions
of the Antarctic Treaty was re-
ferred from the Ninth to the Tenth
Consultative Meeting;

Recognizing that, in addition to
the statement referred to in the
previous paragraph which is
primarily intended for the organiz-
ers of tourist expeditions, it would
be helpful for the organizers of
such expeditions to be able to pro-
vide to individual visitors a brief
guide to good conduct in the Ant-
arctic;

Noting that adventurous indi-
viduals organizing non-govern-
mental expeditions to Antarctica
may seek help or advice from of -
fices administering antarctic pro-
grams;

Recognizing, also, that in consid-
ering responses to requests for
help from such expeditions, an
important concern is the possibility
that such expeditions may, in cases
of emergency, involve the offices
administering antarctic programs
in financial or material loss;

Recognizing that suitably qual-
ified guides accompanying com-
mercially organized antarctic tours
would both benefit the tourists and
help to ensure the conservation
and environmental measures
adopted by the Consultative Par-
ties were observed;

Reaffirming the traditional prin-
ciple in the Antarctic of rendering
all assistance feasible in the event
of an emergency request for help,
but noting that commercial over-
flights of Antarctica are operating
in a particularly hazardous envi-
ronment, where aircraft operation
systems normally available
elsewhere in the world are at a

minimum, and where emergencies
could arise which are beyond the
capacity of permanent antarctic
expeditions to respond adequately;

Recommend to their Governments
that:

Statement Of Practices
and the Relevant Provisions

of the Antarctic Treaty
They insert the attached state-

ment of Accepted Practices and the
Relevant Provisions of the Antarc-
tic Treaty into Annex A to Recom-
mendation VIII-9 for the purposes
set out in operative paragraph 1 of
that Recommendation.

II
Nongovernmental Expeditions
If a nongovernmental expedition

approaches a Consultative Party
for help or advice, the Consulta-
tive Party should inform the Con-
tracting Party where the expedi-
tion to Antarctica is being or-
ganized and may request all rel-
evant information about the ex-
pedition.

They urge nongovernmental
expeditions to carry adequate in-
surance cover against the risk of
their incurring financial charges or
material losses in the Antarctic
Treaty area.

III
Tour Guides

To the extent practicable, they
encourage commercial tour
operators to carry tour guides with
experience of antarctic conditions,
who are aware of the consid-
erations which underlie the
Agreed Measures for the Conser-
vation of Antarctic Fauna and Flora
and for the protection of the ant-
arctic environment.

Iv
Commercial Overflights

in Antarctica
They notify commercial aircraft
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The Treaty requires that meet-	Tv

operators that the present level of
tourist overflight activity:

(i) exceeds existing capabilities
for air traffic control, communica-
tions, and search and rescue in the
Antarctic;

(ii) may interfere with normal
operational flights in support of
expeditions engaged in ongoing
scientific programs, in the Antarc-
tic;

(iii) exceeds the capacity of their
antarctic operations to respond
adequately to an unplanned emer-
gency landing.

Statement of
Accepted Principles

and the Relevant Provisions
of

the Antarctic Treaty
Introduction

The following statement is in-
tended for the guidance of all
those who visit the Antarctic.

The Antarctic Treaty was ne-
gotiated in Washington in 1959 by
the states which had established
scientific stations in the Antarctic
during the International
Geophysical Year (1957-58) in
order to perpetuate the close scien-
tific cooperation. , which had
marked that period. It provides
inter alia that the, Antarctic shall be
used for peaceful purposes only
and that any measures of a military
nature shall be prohibited; that
there shall be freedom of scientific
investigation and that the results
of such investigation shall be made
freely available; that any nuclear
explosions and the disposal of
radioactive waste material in the
Antarctic is prohibited; that notifi-
cation of an expedition to the Ant-
arctic shall be provided in advance;
and that each of the Antarctic
Treaty Contracting Parties shall
exert appropriate efforts to the end
that no one engages in any activity
in the Antarctic contrary to the
principles or purposes of the Ant-
arctic Treaty.

Recommendations- of Antarctic
Treaty Consultative Meetings.

ings shall be held from time to
time to consider and recommend
measures in furtherance of its
principles and objectives. Amongst
these are measures of which all
those who enter the Antarctic
Treaty Area, both those sponsored
by Governments and those not so
sponsored, should be aware. The
following notes indicate the nature
of these measures and the reader is
referred to the Recommendations
of successive Consultative Meet-
ings for the details.

Protection of the Antarctic
Environment

The ecosystem of the Antarctic
Treaty area is particularly vulnera-
ble to human interference and the
Antarctic derives much of its im-
portance from its uncontaminated
and undisturbed condition and the
effects it has on adjacent areas and
the global environment. For these
reasons the Consultative Parties
recognize their special responsibil-
ity for the protection of the envi-
ronment and the wise use of the
Treaty area.

Conservation of Wildlife

Animals in the Antarctic are in
almost all cases tame and are
therefore peculiarly vulnerable.
Both animals and plants are living
under extreme conditions, and
great care has to be taken to avoid
upsetting the natural ecological
system. They are protected by the
following five mechanisms under
the Agreed Measures for the Con-
servation of Antarctic Fauna and
Flora:

(i) Protection of Native Fauna. The
killing, wounding, . capturing, or
molesting of any native mammal or
native bird is prohibited except in
an emergency or in accordance
with a permit issued under the au-
thority of a Participating Govern-
ment. Any attempt to do any of
these things is also prohibited
under 'the same conditions.

(ii) Harmful Interference. Every ef-
fort shall be made to minimize
harmful interference with the
normal living conditions of any na-
tive mammal or bird.

(iii) Specially Protected Species.
vo species of seal, fur seals and

the Ross seal, have been desig-
nated as Specially Protected
Species, and permits may only be
issued in relation to these species
in accordance with certain restric-
tive criteria.

(iv) Specially Protected Areas. Cer-
tain areas of outstanding scientific
interest have been designated as
Specially Protected Areas in order
to preserve their unique natural
ecological system (see Annex I).
No person may enter such an area
except in accordance with a permit
issued under the authority of a
Participating Government. Such
permits may only be issued in ac-
cordance with certain restrictive
criteria.

(v) Introduction of Nonindigenous
Species, Parasites, and Diseases. No
species of animal or plant not indi-
genous to the Antarctic Treaty area
may be brought into the area ex-
cept in accordance with a permit
issued under the authority of a
Participating Government. Special
precautions have to be taken to
prevent the accidental introduction
of parasites and diseases into the
Treaty area.

Protection of Historic Monuments

Every effort should be made to
prevent damage or destruction to
any historic monuments. The Con-
sultative Parties have listed a
number of such monuments for
special protection (see Annex III).

Facilitation of Scientific Research:
Sites of Special Scientific Interest

There are many scientific inves-
tigations being carried out in the
Antarctic which could suffer from
accidental interference. For exam -
ple, long term studies of the
population dynamics of a penguin
colony may require that visitors be
kept to an absolute minimum. In-
tensive scientific work in one area
may require that a nearby ecologi-
cally similar area be kept undis-
turbed and uncontaminated for
reference purposes. Again, certain
electromagnetically minute signals
associated with upper atmosphere
studies may require that visits to
the site should be kept to a
minimum.
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For these and similar reasons the
Consultative Parties have desig-
nated certain Sites of Special Sci-
entific Interest in the Antarctic (see
Annex IV). Each site is subject to a
management plan designed to pro-
tect the particular scientific inves-
tigation being undertaken. Persons
wishing to visit Sites of Special
Scientific Interest should, well in
advance, consult the national of-
fice responsible for the administra-
tion of a permanent antarctic scien-
tific expedition, or, if this is not
possible, should consult the sta-
tion commander of the scientific
station nearest the site which it is
intended to visit.

Tourism and Nongovernmental
Expeditions to the Antarctic

Treaty Area
An important feature of the Ant-

arctic Treaty is that cooperation
under it is facilitated by the prior
exchange of information about
planned activities. The Treaty
commitment covers any expedition
organized in or proceeding to the
Antarctic from any state which is a
Contracting Party to the Antarctic
Treaty. A consolidated list of the
information to be exchanged is at-
tached at Annex (V).

It is a traditional principle that
expeditions render all assistance
feasible in the event of an emer-
gency. There is in the Antarctic a
number of unoccupied huts and
refuges which may be used by any
expedition in an emergency, in
which case the authorities who
maintain the hut or refuge should
be informed of what use has been
made of it.

Pelagic sealing
The Consultative Parties, having

regard to the possibly damaging
ecological consequences that might
arise from the exploitation of ant-
arctic seals for commercial pur-
poses, negotiated the Convention
for the Conservation of Antartic
Seals. This Convention entered
into force on 11 March 1978.

Waste disposal
In addition to the measures for

the conservation of antarctic fauna
and flora outlined above, the Con-

sultative Parties have prepared a
Code of Conduct for antarctic ex-
peditions and station activities in-
cluding, inter alia, recommended
procedures for waste disposal (see
Annex II).

Special Measures Relating to
Tourist and Non-Governmental

Expeditions
The number of non-govern-

mental expeditions to the Antarctic
is steadily increasing and there is a
tendency for these expeditions to
concentrate on the more easily ac-
cessible parts of the Antarctic. Fre-
quent visits to scientific stations or
undue dependence on the facilities
of such stations can prejudice their
scientific work. It is therefore re-
quired that the organizers of a
tourist or non-governmental ex-
pedition should furnish notice as
soon as possible, through diploma-
tic channels, to any other Gov-
ernment whose station the expedi-
tion plans to visit. Any such Gov-
ernment may refuse to accept a
visit to a station which it maintains
or may lay down conditions upon
which it would grant permission
including, inter alia, that:

(i) reasonable assurance be given
of compliance with the provisions
of the Antarctic Treaty, measures
adopted under it, and the condi-
tions applicable at stations to be
visited;

(ii) tour organizers should en-
sure that prior to the commence-
ment of the tour or expedition,
procedures and systems for
adequate telecommunications have
been confirmed with the offices
administering the antarctic stations
to be visited;

(iii) final arrangements to visit
any station be made with that sta-
tion between 24 and 72 hours in
advance of the expected time of ar-
rival;

(iv) all tourists and other visitors
comply with any conditions or re-
strictions on their movements
which the station commander may
stipulate for their safety or to
safeguard scientific programs
being undertaken at or near the
station;

(v) visitors must not enter Spe-
cially Protected Areas and must re-
spect designated historic monu-
ments;

(vi) tour - organizers should re-
port to the Governments whose
stations they have visited, after
completion of the tour, the name
and nationality of the ship, the
name of the captain, the itinerary
of each separate cruise, the
number of tourists accompanying
each cruise, and the places and
dates at which landings were made
in the Antarctic Treaty Area, with
the number of persons landed on
each occasion.

Guidance for Visitors
to the Antarctic

Antarctica and its surrounding
islands are one of the few places in
the world which are still relatively
unchanged by man's activities.
Scientists still know very little
about the ecological situation in
the Antarctic. At the present early
stage in research on these matters,
some restrictions and precautions
may seem unnecessarily harsh, but
preliminary studies indicate the
need for great caution.

By following a few very simple
requests, you can help preserve
the unique environment of this re-
gion.

1. Avoid disturbing wildlife; in
particular, do not:
• walk on vegetation;
• touch or handle birds or seals;
• startle or chase any bird from its
nest;
• wander indiscriminately through
penguin or other bird colonies.

2. Litter of all types must be kept
to a minimum. Retain all litter
(film wrappers, tissue, food
scraps, tins, lotion bottles, etc.) in
a bag or pocket to be disposed of
on board your ship. Avoid throw-
ing tin cans and other trash off the
ship near land.

3. Do not use sporting guns.
4. Do not introduce plants or

animals into the Antarctic.
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5. Do not collect eggs or fossils.
6. Do not enter any of the Spe-

cially Protected Areas, and avoid
Sites of Special Scientific Interest.

7. In, the vicinity of scientific sta-
tions avoid interference with scien-
tific work and do not enter unoc-
cupied buildings or refuges except
in an emergency.

8. Do not paint names or graffiti
on rocks or buildings.

9. Take care of antarctic historic
monuments.

10. When ashore, keep together
with your party.

Antarctic Treaty Consultative Parties
Argentina	 Japan	 Poland
Australia	 New Zealand	 South Africa
Belgium	 Norway	 U.S.S.R.
Chile	 U. K.
France	 U.S.A.

* Poland adhered to the Antarctic Treaty on 8 June 1961 and obtained Con-
sultative Status on 27 July 1977, the first adhering nation to do so.

Antarctic Treaty Adhering Nations
Czechoslovakia (14 June 1962)	German Democratic Republic (19 November 1974)
Denmark (20 May 1965)	 Brazil (16 May 1975)
The Netherlands (30 March 1967)	Bulgaria (11 September 1978)
Romania (15 September 1971)	Federal Republic of Germany (5 February 1979)

X-9. Twentieth Anniversary of the Antarctic Treaty

The Representatives,
Noting that the Tenth Antarctic

Treaty Consultative Meeting marks
the twentieth anniversary of the
signature in Washington of the
Antarctic Treaty and that the
Eleventh Consultative Meeting in
Argentina will mark the twentieth
anniversary of its entry into force;

Recalling the second preambular
paragraph of the Antarctic Treaty
in which it is recognized that it is
in the interests of all mankind that
Antarctica shall continue forever to
be used exclusively for peaceful
purposes and shall not become the
scene or object of international dis-
cord;

Conscious of:
(a) the responsibility assumed by

the Consultative Parties for the
protection of the environment and
the wise use of the Treaty area;

(b) the increased understanding
of the Antarctic and of its relation-

ship to the world as a whole that
has resulted from the endeavors of
the antarctic scientific community;

(c) the benefits derived from the
coordination of antarctic scientific
research through the Scientific
Committee on Antarctic Reseach
(SCAR), its subsidiary institutions
and from its cooperation with
other international organizations
having a scientific, or technical
interest in the Antarctic; and

(d) the value of the scientific
advice from SCAR, requested by
their Governments through their
respective National Antarctic
Committees, in connection with
the development of the Antarctic
Treaty system;

Recommend to their Governments
that:

Through their respective Na-
tional Antarctic Committees, or the
offices administering their antarc-
tic research programs, as appro-

priate, they express their gratitude
to the members of the antarctic sci-
entific community, past and pres-
ent, and to SCAR for the devoted
service which they have given to
the achievement of a better under-
standing of the Antarctic and to
the development of the Antarctic
Treaty system;

II
Commemoration of the Twentieth

Anniversary of the Entry
into Force of

the Antarctic Treaty
1. They consider suitable ways

of commemorating the twentieth
anniversary of the entry into force
of the Antarctic Treaty, including
the possibility of issuing a com-
memorative postage stamp during
1981 on the lines indicated in Rec-
ommendation V—I

2. Any commemorative event
should be consonant with the pro-
visions and spirit of the Antarctic
Treaty.
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Approval, as notified to the Government of the United States of America,
of Measures Relating to the Furtherance of the Principles

and Objectives of the Antarctic Treaty*

16	10	11	 28	 9	 15	 9	 14	 6
Recommen- Recommen- Recommen- Recommen Recommen- Recommen- Recommen- Recommen- Recommen-
dations	dations	dations	dations	dations	dations	dations	dations	dations
adopted at adopted at adopted at adopted at adopted at adopted at adopted at adopted at ladopted at
First	Second	Third	Fourth	Fifth	Sixth	Seventh	Eighth	Ninth
Meeting	Meeting	Meeting	Meeting	Meeting	Meeting	Meeting	Meeting	Meeting

Approved Approved Approved Approved Approved Approved Approved Approved Approved

All	All	All	All	All	All	All	All

All	All	All except	All except	All except	All except	All	All except
VIII	1-19	5&6	8,9, 10	 1_51

All	All	All	All	All	All	All	All	All

All	All	All	All	All	All	All except	All	All

All	All	All	All

All	All except	All except	All except
VIII	1-19	5&6

All	All	All	All

All	All	All	All

All	All	All	All

All	All	All	All

All	All	All	All

All	All	Allexcept	All
12

U.S.A.jAli	I All	All	All	All

11_5 accepted as interim guidelines.
2 8 and 10 accepted as interim guidelines.

5 accepted as interim guideline.

This document, submitted by the United States delegation, shows the status of approvals by governments of rscom-
mendations adopted at Consultative Meetings, as received and recorded by the United States Government as dspos
Itary government for the Antarctic Treaty.

Argentina

Australia

Belgium

Chile
4&9

All	All	All

All except	All except	All except
8,9,10	5	1,2,5,&9

All	All	All
	

All

All	All	All

All	All	All

All	All	All
	

All

All	All	All
	

All

All except	All except	All
	

All
8and 102	53

All	1All	All
	

All

France	All

Japan	lAll

New Zealand All

Norway	All

Poland	All

South Africa All

U.S.S.R.	All

U.K.	All

* Since the Tenth Antarctic Treaty Consultative Meeting
took place, the Australian Government has approved all of
the Recommendations made at the Ninth Consultative
Meeting.
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The Report of the Group of Ecological,
Technological, and Other Related

Experts on Mineral Exploration
and Exploitation in Antarctica

The group of experts was estab-
lished in accordance with Recom-
mendation IX-1, operative para-
graph 3. The group met in Wash-
ington, D.C., between 25 and 29
June 1979, "with a view to de-
veloping scientific programs aimed
at:

(i) improving prediction of the
impact of possible technologieg for
mineral exploration and exploita-
tion in the Antarctic, as outlined in
Section IIB of the Report of the
Group of Experts, and in Section 5
of the SCAR/EAMREA Group Re-
port;

(ii) developing measures for the
prevention of damage to the envi-
ronment or for its rehabilitation, in
accordance with Section IIC of the
Report of the Group of Experts."

The group at its first session
elected Dr. Robert Rutford (United
States) as its chairman.

Outline of Scientific Programs
on Environmental Impacts

It was the understanding of the
group that the unique antarctic
ecosystem is closely related to
neighboring ecosystems and that
gross perturbation in one area of
the Antarctic may have effects,
however attenuated, both in the
Antarctic and in other areas. The
group recognized that a better un-
derstanding of the antarctic
ecosystem as a-whole was an im-
portant objective. The group of ex-
perts considered that the purpose
of the scientific programs with
which it was concerned was to ob-
tain information critical to deci-
sions concerning the possibility of
the exploration for and exploita-
tion of mineral resources in Ant-
arctica, should these activities
occur.

The group agreed that scientific,
technological, and economic fac-
tors indicate little likelihood of the
commercial exploitation of antarc-
tic mineral resources other than

offshore hydrocarbons in the
foreseeable future. Accordingly,
scientific programs to deal with the
impacts of mineral activity should
be concerned primarily with that
resource.

The group considered that the
Report of the Group of Experts to
the Ninth Consultative Meeting
and the SCAR/EAMREA report
identified information needs and
gaps in knowledge that are little
changed since those reports were
presented. The group noted that
the question of geologic hazards is
referred to in the Report by the
Group of Experts to the Ninth in
other sections but is not specif-
ically cited in Section IIB. No
major technologic advances were
noted that would negate or alter
the areas of concern identified in
those reports.

The group, noting the three
stages of mineral resource activity
identified in paragraph 32 of the
Report of the Group of Experts to
the Ninth Consultative Meeting,
considered the kinds of environ-
mental risks and impacts directly
associated with each of these
stages:

a. Stage one, basic exploration,
was considered to involve negligi-
ble environmental risks except
possibly those which might be as-
sociated with the operations of
ships in antarctic waters;

b. The second and third stages,
exploratory drilling and full-scale
exploitation, involve greater en-
vironmental risks.

It was noted that the impacts
from many of these activities might
be more drastic in the Antarctic be-
cause of the severe environmental
conditions, and strict regulations
would be necessary were these ac-
tivities to occur.

The group suggested that basic
and baseline information on the
antarctic environment is required

in order to predict, mitigate, and
monitor possible impacts resulting
from mineral resource exploration
and exploitation, should such ac-
tivities occur.

It is possible that there is avail-
able, as a result of the research ac-
tivities of the various nations dur-
ing the past years, considerable in-
formation that, through compila-
tion and analysis, might satisfy
part of this information require-
ment as well as more clearly iden-
tify those areas where further in-
formation is required. The group
acknowledged the admonition of
the previous group of experts that
it would be quite impossible to
measure all of the environmental
variables or describe all antarctic
ecosystems in detail. The selection
of key factors is critical to these
studies.

Ongoing and planned research
activities (inter alia, BIOMASS,
ISOS, POLEX) that will concen-
trate on the antarctic marine and
coastal ecosystems should take ac-
count of the requirements for in-
formation outlined in this report in
order to avoid unnecessary dupli-
cation of effort.

In attempting to fulfill the man-
date set forth in the first part of its
terms of reference, the group
agreed that more time and exper-
tise than was available at the
meeting would be necessary for
the preparation of detailed re-
search proposals. In this connec-
tion, however, the group con-
cluded that in relation to the pos-
sible exploitation of hydrocarbons
(see Paragraph 5) it would be more
cost effective to contribute towards
an improved understanding of the
antarctic ecosystem by means of
sharply focused programs pri-
marily devoted to the marine envi-
ronment.

The group also concluded that
the following four specific areas
were particularly deserving of at-
tention:

a. Identification of the structure
and dynamics of principal marine,
aquatic, and terrestrial ecosystems
that might be impacted by ac-
tivities associated with mineral de-
velopment.
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b. Identification of key compo-
nents of the ecosystem and com-
ponents that might be the most
sensitive indicators of the effects of
mineral resource development and
especially of the impact of either
catastrophic or gradual pollution of
the antarctic environment.

c. Identification of those areas in
Antarctica where mineral explora-
tion and exploitation activities are
more likely to occur.

d. Identification of areas of spe-
cial ecological significance, and
areas that might be particularly
vulnerable to disturbance, taking
account of the areas defined pur-
suant to the previous subpara-
graph.

In the light of these conclusions,
the group felt that it could take a
significant step towards the de-
velopment of appropriate research
programs by concentrating on the
"subjects needing attention" set
out in paragraph 69 of the Report
of the Group of Experts in order to
distinguish between the various
sources from which relevant in-
formation might be derived, viz.:

a. information that may already
exist but which needs to be re-
trieved and appropriately
analyzed;

b. information that is or might
be expected to be available without
the initiation of new research pro-
grams;

c. information that requires the
initiation of new research pro-
grams or additional work on lines
already underway in national pro-
grams and programs coordinated
by SCAR; and

d. information that requires the
initiation of new or additional re-
search when prospective regions
have been identified with greater
precision than has been done at
present.

The approach adopted was to
consider each of the major "sub-
jects needing attention" and to
tabulate them in four columns [see
table]. The group did not attempt
to differentiate between programs
that would be undertaken by gov-
ernments and programs that could
be undertaken in the course of

xploration and exploitation,
should this occur.

While the group was conscious
that a great deal of relevant infor-
mation could have been listed in
columns I and II, it was taken as
being self-evident that new or ad-
ditional research would take ac-
count of relevant earlier work and
of information that might be ex-
pected to become available from
national programs and programs
coordinated under the auspices of
SCAR. Absence of an entry into
columns I and II was not to be in-
terpreted to imply irrelevance. It
was to be taken, rather, that an
entry implies either that a special
contribution towards an improved
understanding in that field could
be made by analysis of past obser-
vations and research programs or
that a special effort should be
made to bear in mind the relevance
of results derived from existing
programs.

In drawing up the table the
group had in mind additional pur-
poses which might not be im-
mediately apparent. These were:

a. to help in arriving at an ap-
preciation of the sequential com-
ponent in research that would
•need to be incorporated in any in-
tegrated research plan (e.g.,
broad-scale marine geological and
geophysical research would be
needed before prospective regions
could be identified; knowledge of
the biological significance of pack
ice would be needed before charac-
terization of regional biota could
be of relevance in defining certain
areas of special biological signifi-
cance);

b. to begin to distinguish be-
tween those requirements that
were oriented towards a better un-
derstanding of dynamic processes
in the Antarctic and others that
were oriented towards a better un-
derstanding of particular regions.

The group recognized that this
tabulation could be considerably
refined by bringing to bear on it
additional relevant scientific and
technological expertise, including
the discipline of systems analysis.

Bearing in mind that the tabula-
tion represented only a framework

within which appropriate research
programs might be developed, the
group believed that the detailed
development of research programs
might best be remitted to SCAR
which would profitably involve its
working groups, groups of spe-
cialists and other expert opinion
(see Section 5 of the SCAR!
EAMREA Group Report). It was
also noted that this consideration
was in accord with the advice
given in paragraph 68 of the Re-
port of the Group of Experts to the
Ninth Consultative Meeting.

The group, noting the need for
the development of research pro-
grams aimed at improving predic-
tions of the possible impact of hy-
drocarbon exploration and exploi-
tation in Antarctica, proposed that
the representatives at the Tenth
Consultative Meeting should rec-
ommend to their governments that
they encourage SCAR, through
their National Antarctic Commit-
tees, to define programs, taking
acount of the report of this meet-
ing, with the objectives of:

a. retrieving and analyzing rel-
evant information from past obser-
vations and research programs;

b. ensuring in relation to the
needs for information identified by
the group that effective use is
made of existing programs;

c. identifying and developing
new programs that should have
priority, taking account of the
length of time required for results
to become available.

The group was conscious that
SCAR had already indicated that
costs would be involved in re-
sponding to initiatives on this
subject, and it was agreed to draw
this to the attention of the Consul-
tative Parties prior to the Tenth
Consultative Meeting.

Outline of Scientific Programs on
Prevention and Rehabilitation

The Group of Experts considered
Section IIC of the London Report
as an excellent summary of the
possible ways that pollutants
might be introduced into the ant-
arctic environment by mineral re-
source exploration and exploita-
tion. They acknowledge that the
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Suggested framework for the development of research projects aimed at
Improving predictions of the possible impact of hydrocarbon exploration and

exploitation in the Antarctic
II	 III	 Iv

Information retrievable from	Information obtainable	Basic information requiring	Information requiring newanalysis of past observations	from existing or planned	new or additional research	or additional research whenand research programs	research programs	that is not obtainable from	prospective regions have
ongoing programs or analysis been identified
of past work

Marine geological,	 Definition in relevant
geophysical, and	 detail of the physical
geochemical research on a	oceanographic
regional basis	 environment:

Physical Oceanography	 (i) water movements
(currents and tides)

(ii) sea surface state
(waves and over-icing)

(iii) floating ice regime
(pack ice and icebergs)

Methodology of dating	 Sea bottom studies:
iceberg scours	 (i) morphology!

bathymetry
(ii) sediment dynamics
(iii) stability
(iv) evidence of iceberg

scour (including age
assessments)

Antarctic Climatology
Definition of the structure of	Further definition of the	Influence of pack ice on thethose types of marine	structure of those types of	structure and dynamics of

ecosystems, within the	communities and	 marine biological
antarctic ecosystem as a	ecosystems likely to be	communities
whole, likely to be affected by affected by hydrocarbon
hydrocarbon exploration and	exploration and exploitation;
exploitation	 improved general

understanding of
population, community and
ecosystem dynamics in
pelagic and local inshore
areas.

Atmosphere and ice cap	Determination of baseline	Characterization of
pollutant levels	 levels of hydrocarbon	regional biota and definition

contamination in	 of areas of special
representative components of biological significance
the marine ecosystem	 .
(including birds and	 Determination of baseline
mammals)	 levels of hydrocarbons in

the water column and
First and second order	bottom sediments

effects of various kinds and
concentrations of
hydrocarbons and other
pollutants on key components
of the marine ecosystems

The fate of various
hydrocarbons under antarctic
environmental conditions
(biodegradation, biological
uptake and physical
dispersal)

Design of monitoring
programs based on indicator
species sensitive to
environmental pollution
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prevention of damage to the envi-
ronment is largely dependent on
the establishment of safeguards to
prevent the introduction of pollut-
ants and to protect areas of special
significance, both terrestrial and
marine. The problem of prevention
of such damage is not restricted to
the Antarctic although the .unique
environmental conditions found
there require the develoment of
special safeguards. The application
of results from ongoing scientific
and technological research in other
areas, combined with research
specifically related to the impacts
of the antarctic environment on
exploration and exploitation ac-
tivities, will assist in the develop-
ment of measures for the preven-
tion of damage to the antarctic en-
vironment.

The development of science pro-
grams related to the restoration
and/or rehabilitation of damage re-
sulting from mineral resource ac-
tivities will depend on the acquisi-
tion of an understanding of the
antarctic ecosystem and an as-
sessment of the possible impacts
on that ecosystem. it was deemed
premature by the group to attempt
to outline scientific programs
dealing with these matters at this
time. Further consideration should
be given to these subjects at a later
time by the Consultative Parties.

Oil Contamination of the
Antarctic Marine Environment
As suggested by Recommenda-

tion IX-6, reports were submitted
by Japan (Annex B) (ANT(79)PM
ET/2 dated 22 June 1979) and by
the Union of Soviet Socialist Re-
publics (Annex C) (ANT(79)PM
ET/6 dated 26 June 1979) on oil
contamination of the antarctic ma-
rine environment. In addition,
Argentina submitted a suggestion
for the study of pollution in the
Antarctic (Annex D) (ANT(79)PM
ET/4, Rev. 1, dated 28 June 1979).
These documents are annexed to
this report.

The group particularly noted the
following pathways of manmade
oil contamination identified in the
Japanese report:

a. from scientific stations in the
Antarctic;

b. from ships supporting scien-
tific stations, conducting fishing
operations, or engaging in marine
scientific research in antarctic wa-
ters;

c. from water masses contami-
nated elsewhere and carried by
natural forces into the Antarctic;

d. from possible future petro-
leum exploration and exploitation
in Antarctica.

The group particularly noted the
following from the Soviet report:

"From 1974 to 1978, as part of
the Soviet Polar Experiment
Southern Group Program, ships of
the Soviet Arctic and Antarctic
Scientific Research Institute
(AANII) selected samples and
examined them for petroleum
product content at 161 points in
the southern ocean, the Drake
Straits, the Scotia Sea, along a line
from Africa to Antarctica (200 E
longitude), and along a line from
Antarctica to Australia (132° E lon-
gitude). At the end of each trip the
samples were delivered to the
AANII, where they were examined
by infrared spectrophotometry.

"The results showed that the pe-
troleum product level in the sam-
ples taken at the indicated points
in the southern ocean was in most
cases less than 0.03 mg/liter. Some
of the concentrations fell within
the 0.03-0.08 mg/liter range, which
approaches the sensitivity limit of
the method (0.03 mg/liter).

"Most of the values for petro-
leum product content which were
in excess of 0.03 mg/liter were for
the frontal zone of the Scotia Sea,
where there is a high level of
biological activity. It is possible
that the increase in the level of
substances identified as petroleum
products is due in some degree to
hydrocarbons of biogenic origin.

"No oil films or patches were
observed visually from aboard
ship.

"Thus, the results show that in
the areas inspected, the southern
ocean is virtually free of contami-
nation by petroleum products."

The group noted with interest
the data presented in the Soviet

report concerning the low levels of
hydrocarbons detected in the areas
where observations were made.
The group urged the Consultative
Parties and others operating ships
or conducting activities that might
introduce oil into the environment
to continue their efforts to reduce
possible oil contamination.

The determination of baseline
levels of contamination of the ant-
arctic marine environment by oil
has been included as a part of the
suggested scientific programs
aimed at improving the prediction
of the impacts of possible mineral
exploration and exploitation in the
Antarctic.

The group noted that up to now
the most significant introduction of
oil into the antarctic marine envi-
ronment appeared to be from the
operation of ships. They further
noted that both national and inter-
national groups were conducting
research on oil contamination of
marine areas by ships, and on
means for its reduction, and that
some of this research would be ap-
plicable to the antarctic environ-
ment. They also noted that current
research on the effects of oil in the
arctic marine environment result-
ing from offshore oil development
would be useful in appraising ef-
fects of such activity in the Antarc-
tic, should it occur. The results of
these programs should be taken
into account before similar pro-
grams are drawn up for the Ant-
arctic.

There was inadequate time to
consider the Argentine and
Japanese suggestions for the study
of pollution in the Antarctic. The
group suggests that the Tenth
Consultative Meeting direct the at-
tention of SCAR to these proposals
and to the other documents sub-
mitted to the group as listed
below.

—ANT(79)PM ET/3, 25 June
1979, by Poland (Annex E)

—ANT(79)PM ET/5, 25 June
1979, by Poland (Annex F)

—ANT(79)PM ET/8, 27 June
1979, by Poland (Annex C)
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ARA Islas Orcadas
Returned to U.S. Navy

The 266—foot ice-strengthened
research ship Islas Orcadas was re-
turned to fhe United States by the
Argentine Navy on 1 August 1979
upon termination of a 5—year lease
of the ship from the U. S. Navy.
The Argentines operated the ship
from 1974 to 1979 under an agree-
ment between the National Science
Foundation and agencies of the
Argentine government concerning
cooperation in obtaining and ex-
changing oceanographic data.

The ship, originally named the
Eltanin, was built in 1957 as an
ice-strengthened Navy arctic sup-
ply ship and converted in 1961-62
to meet the National Science
Foundation's need for a research
platform that could operate in the
oceans surrounding Antarctica.
From 1962 to 1972 the U.S. Navy's
Military Sealift Command operated
the ship in antarctic waters for the
National Science Foundation. The
Eltanin made 55 cruises totalling
410,000 miles and 3,014 days at
sea. In December 1972 the Founda-
tion was forced to stop operating
the ship because of a budget cut.

The loss of Eltanin removed the
Foundation's ability to support re-
search in the southern ocean. The
concurrent sinking of an older re-
seach vessel belonging to the Hy-
drographic Service of the Argen-
tine Navy placed the Argentine re-
search program in a similar situa-
tion. Subsequent negotiations be-
tween USARP and the Argentine
Navy with the cooperation of the
U.S. Navy resulted in a 5—year
agreement which included:

• the loan of Eltanin to the
Argentine Naval Hydrographic
Service to be operated by them and
renamed the ARA Islas Orcadas;

• the use of this ship by U.S. re-
searchers for about half the time
and use by the Argentine Navy
Hydrographic Service and the
Argentine Antarctic Institute for
the other half; and

• an annual U.S. contribution
toward the operating cost of the
ship.

Under the 5—year agreement be-
tween NSF and the Argentine
Navy, the Islas Orcadas completed
14 cruises. Eight of these (420
days) were sponsored by the
United States and six (288 days)
were sponsored by Argentina. Islas
Orcadas covered 116,736 nautical
miles over the 5—year period. The
U.S. contribution to the operation
of the ship totalled $4,100,000, an
average rate of $9,760 for each U.S.
day at sea.

Almost all of the Eltanin and
Islas Orcadas cruises were multidis-
ciplinary. Most involved joint re-
search in physical oceanography,
marine biology, marine geology,
and marine geophysics. The May!
June 1973 issue of Antarctic Journal
of the United States documents the
success of the Eltanin. Subsequent
issues of the Journal document the
preliminary findings generated by
Islas Orcadas work.

Foundation sponsored reseai
on Islas Orcadas cruises rang
from studies of different geolo
cal, geophysical, and oceanic f
tures of the southern ocean area
biological investigations of nut
ent distribution, fishes, and sea
Since the late 1950s one major c
jective of the U.S. Antarctic F
search Program had been to co
plete a circumantarctic survey
the southern ocean. From 1962
1972, Eltanin worked on the si
vey. From 1974 to 1979, Islas C
cadas cOntinued the work.

ch
ed
gi-

ri-
Is.
)b-

i

Although the southern ocean
was one of the last to be systemati-
cally explored, the Eltanin's find-
ings in the South Pacific were in-
strumental in establishing the re-
ality of sea floor spreading and
plate tectonics. Because the
sedimentary record of the move-
ment of the Antarctic, African, and
South American plates was not

disturbed by trenching and con-
sequent subduction, it was there-
fore more readily decipherable
from the fracture zone and magne-
tic anomaly patterns. Further, the
South Pacific was the first large
oceanic area where magnetic
anomalies could be recognized,
correlated, and related to records
of terrestrial magnetic reversals
and models of sea floor spreading:
The knowledge that was gained
during detailed examinations of
the antarctic plate margin and
magnetic and gravity fields in the
southern ocean supported a seri-
ous reappraisal of tectonic theories
not only for the Southern Hemi-
sphere but for the whole Earth.

During the geophysical survey
conducted on Eltanin and Islas Or-
cadas, it became virtually impos-
sible to isolate marine geology
from marine geophysics, mi-
cropaleontology, and some aspects
of physical oceanography. Knowl-
edge of sea floor genesis, tectonics,
and overlying sediment thickness
and distribution came mostly from
geophysical investigations, but an
understanding of sediment origin
and variation in time and space
came from micropaleontologists.
Limits on water mass dynamics
and boundaries, which critically
affect sediment types and broad
accumulation patterns, came from
physical oceanographers.

The Islas Orcadas extended the
geophysical survey of the antarctic
plate margin eastward beyond the
Bouvet Triple Junction (of the Ant-
arctic, African, and South Ameri-
can plates) and identified and
mapped four new spreading cen-
ters and fracture zones between
5°E and 15°W longitude.

On one recent Islas Orcadas
cruise, bottom dredging of the
fracture zones forming the edge of
theantarctic tectonic plate pro-
duced evidence of the expected
basalts on one wall, but also re-
trieved evidence of a uniform in-
trusion of harzburgite. The great
thickness of this peridotite of uni-
form composition (about 2500 met-
ers) represents a fairly rare intru-
sion of upper mantle material. Fur-
ther reports generated by Islas Or-
cadas fieldwork will presumably
help refine current theories of

of
to

-
to
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plate tectonics and extend knowl-
edge of the geologic and geophysi-
cal history of the antarctic region.

In physical oceanography Islas
Orcadas extended the work begun
with Eltanin on the hydrography
of the southern ocean, with em-
phasis on the physical and chemi-
cal characteristics of antrctic
water masses and the influence of
bottom topography on current pat-
terns and directions. The impor-
tance of bottom topography as a
dynamic stabilizing mechanism for
the location of the current had
been recognized earlier, but the
complexity of its structure in the
South Atlantic sector had not been
appreciated before the Islas Orcadas
data became available.

Long profiles by the Islas Orcadas
between the Agulhas Plateau and
the antarctic continental shelf pro-
duced a detailed picture of the
polar front structure downstream
of the confluence of water masses
from the Drake Passage and the
Weddell Sea. Detailed expendable
bathythermograph observations
showed interleaving of Antarctic
Intermediate Water and water
masses from the Indian and Pacific
Oceans. The discovery and survey
of a mesoscale cyclonic eddy (28
kilometers in diameter) in the
Weddell Sea, which extended from
the surface to a depth of greater
than 300 meters, proved the exist-
ence of an open ocean mixing
process which at the very least
supplements the Antarctic Bottom
Water formation process on the
continental shelf and is certainly
an important component in the
dynamics of the Weddell Sea cir-
culation.

Sediment cores taken by Eltanin
and Islas Orcadas have improved
scientific understanding of the re-
lationship between bottom current
activity and sediment type and dis-
tribution. Analyses of these cores
produced a detailed history of the
evolution of the circumantarctic
current and of the variations in its
position in response to variations
in climate. Deposition and erosion
patterns in Scotia Sea sediments
taken from Islas Orcadas, for exam-
ple, have shown that the polar
front shifted in latitude throughout
the Pliocene and Pleistocene. The

northward movement was marked
by coarse, ice-rafted debris and the
southward movement by deposits
of carbonate (coccolith) ooze.

• From the initial breakup of
Gondwanaland in the late Triassic
period (approximately 180 million
years ago) to the separation of
Antarctica and Australia in the
Eocene epoch (approximately 60
million years ago), succeeding
geologic disruptions have substan-
tially altered the Earth's climate.
The paleotopography of the
evolving ocean basins and the bot-
tom water temperature fluctua-
tions are primary factors in deter-
mining the rate of carbonate de-
position in the deep ocean. This
carbonate deposition in turn regu-
lates the relative proportion of car-
bon dioxide in the oceans and at-
mosphere. Further analysis of the
cores taken by Eltanin and Islas Or-
cadas can be expected to yield
much information about past varia-
tions in climate in the Southern
Hemisphere.

Eltanin and Islas Orcadas also
were involved in biological inves-
tigations in the southern oceans.
Initially biological research was

limited to gathering quantitative
data on primary organic produc-
tion, standing stocks of all ecologi-
cally important trophic levels, the
rate of flow of organic carbon
(energy) through all levels of the
food chain, respiratory and excre-
tary losses of organic materials
in each trophic level, the
trophodynamics of the entire food
chain, mineralization processes,
the distribution of organic mate-
rials in the water column, and the
basic physiology and biochemistry
of antarctic marine organisms.

As data were gathered and
analyzed during the decade of El-
tanin's operation, these objectives
changed. The exploratory stage
gave way to more sophisticated,
highly integrated programs de-
signed to study the whole antarctic
ecosystem. For example, since
primary organic production in the
sea is in part a function of radiant
energy available for photosyn-
thesis, a knowledge of the spectral
distribution of solar radiation
available to the water mass became
basic to an understanding of or-
ganic production in the southern
ocean. Marine biologists and
meteorologists designed joint re-

US.—Argentine cooperative use of ARA Islas Orcadas
From July 1974 through March 1979, ARA Islas Orcadas successfully

completed six separate cruises for Argentina and eight for the United
States. Cruise statistics appear below.

Cruise	Dates	 Sponsor	 Length

1	July-Aug 74	United States	cancelled

	

2	Sep-Oct 74	Argentina	 cancelled

	

3	Dec 74	 United States	12 days'

	

4	Jan-Mar 75	United States	54 days

	

5	May-Jun 75	United States	46 days

	

6	Aug-Sep 75	Argentina	 46 days

	

7	Nov-Dec 75	United States	51 days

	

8	Feb-Mar 76	Argentina	 42 days

	

9/10	Jun-Jul 76	Argentina	 51 days 

	

11	Nov-Dec 76	United States	55 days

	

12	Jan-Feb 77	United States	60 days

	

13/14	Jun-Jul 77	Argentina	 50 days2

	

15	Jan-Feb 78	United States	55 days

	

16	Apr-May 78	United States	55 days

	

17	Aug-Sep 78	United States	51 days

	

18	Nov-Dec 78	Argentina	 49 days

	

19	Feb-Mar 79	Argentina	 50 days
1 shortened cruise.
2 combined cruise.
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search projects for Eltanin and Islas	required to reintroduce the ship to
Orcadas cruises to obtain such data.	active service.

During the original conversion
of Eltanin in 1961-62, the ship's
cargo spaces were transformed
into laboratories, support facilities,
storage areas, and accommoda-
tions for scientific personnel. Anti-
roll tanks also were installed, and
protective bulwarks were added to
shelter a deck working area. Elta-
nin carried a crew of 48 civilian
licensed seamen, selected by the
Military Sealift Command. The
maximum scientific complement
after refitting was 38, including a
National Science Foundation rep-
resentative and a 9-person tech-
nological and logistic support staff.
With her strengthened hull, cut-
away icebreaker bow, protected
screws, wide beam, and flat bot-
tom, Eltanin/1sla Orcadas provided
an extraordinarily stable working
platform both in the heavy seas of
the stormy Drake Passage and in
ice-infested waters in the southern
ocean.

Early in 1979 the Foundation
began investigating the cost of
modernizing Eltanin as an alterna-
tive to a constructing a new ice-
strengthened polar research ship.

A preliminary inspection of El-
tanin on 14 September by the U.S.
Navy indicated that the ship is fit
for further service. The prelimi-
nary report noted that the hull and
main machinery are sound and in
good condition, that the overall
state of preservation is satisfac-
tory, and that only a routine over-
haul with modernization of certain
areas and components would be

Year	 Total days	at sea

1974
	

12
1975
	

197
1976
	

148
1977
	

110
1978
	

210
1979
	

50

After the return of the Eltanin to
U.S. custody, the firm of
Woodward-Clyde Consultants
(under NSF contract) inventoried
and arranged for storage of Elta-
nm's scientific equipment. At the
same time, the firm listed modifi-
cations of the ship's scientific suite
that would be required if Eltanin
were to be reactivated as a polar
research vessel. Their report
echoed the Navy's in that they too
found that the Eltanin's hull and
main machinery were sound and
in good condition, that the overall
preservation of the-ship was satis-
factory, and that a routine over-
haul with modernization of fire-
fighting equipment, galley, laun-
dry, and medical spaces would re-
turn the ship to active status. The
firm also developed a list of opera-
tional considerations that would
have to be weighed if the Eltanin
were to be modernized and re-
turned to activity.

Harbridge House, also under
NSF contract, did a preliminary
cost analysis to help NSF deter-
mine the cost effectiveness of up-
grading and refurbishing the Elta-
nin as an alternative to disposing
of the ship and constructing a new
one. Preliminary findings based on
the Harbridge House survey, on
the Woodward-Clyde Consultants
recommendations, and on the
Navy's preliminary inspection in-
dicate that Eltanin could operate
for another 13 to 15 years of service
given a 6-month repair and mod-
ernization of the ship's systems

U.S. days	Argentine days

12
	

0
151
	

46
55
	

93
60
	

50
161
	

49
0
	

50

and scientific suite. The cost would
range from $4.7 million to bring
the ship to adequate condition to
$7.7 million to bring the ship to a
state-of-the-art condition.

Eltrniin could be brought to a state-
of-the-art condition before the 1983-84
austral field season. A new ice-strength-
ened polar research vessel would not be
operative until 1986-87.

The National Science Foundation is
now determining which alternative for
a polar research vessel would best serve
projected U.S. oceanic research over,at
least the next decade. NSF, with the
advice and consent of the National Sci-

• ence Board, will make appropriate rec-
omendations and requests to the U.S.
Congress when the final evaluation of
alternatives is complete.

In the meantime the Eltanin will
remain at the U.S. Naval Inactive
Ship Facility at Portsmouth, Vir-
ginia.

ARA Islas Orcadas
cruise record

From July 1974 through March
1979, ARA Islas Orcadas success-
fully completed 6 separate cruises
for Argentina (numbers 6, 8, 9/10,
13/14, 18, and 19) and 8 for the
United States out of 19 scheduled
cruise attempts. Each entry in the
cruise record includes the dates of
departure and arrival at port, the
cruise track, the chief scientist on
board, and the scientific focus of
the cruise. (In some cases the in-
formation is unavailable.) The
cruise record of the Eltanin ap-
peared in Antarctic Journal of the
United States, May-June 1973, pp.
60-61.

U.S.—Argentine cooperative use of
ARA Islas Orcadas

Cruise 1. Cancelled.
1974-79
	

727
	

439
	

288	
Cruise 2. Cancelled.
Cruise 3. Shortened.
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Foundation awards of funds
for antarctic projects

1 July to 30 September 1979
Following is a list of National Science Foundation antarctic awards made

from 1 July to 30 September 1979. Each item contains the name of the
principal investigator or project manager, his or her institution, a short-
ened title of the project, the award number, its duration, and the amount
awarded. If an investigator received a joint award from more than one
Foundation program, the antarctic program funds are listed first, and the
total amount of the award is listed in parentheses. Amounts followed by
an asterisk are funding increments. International Southern Ocean Studies
awards were made by the Division of Ocean Sciences. All other awards
were made by the Division of Polar Programs.

Cruise 4. 12 January to 24 February
1975. Buenos Aires and return
via Drake Passage, Scotia Sea.
Kilho Park (Ohio State Univer-
sity): solar radiation, nutrient
distribution.

Cruise 5. 3 May to 18 June 1975.
Buenos Aires and return via
Argentine Basin, South deorgia
Island, South Sandwich Islands,
Scotia Ridge. Hugh H. DeWitt
(University of Maine): marine
biology.

Cruise 6. 4 August to 14 September
1975. Buenos Aires and return
via north central Argentine
Basin. Demitrio Boltovskoy
(Argentine Museum of Natural
History): geology of subtropical
convergence.

Cruise 7. 30 October to 20 De-
cember 1975. Buenos Aires and
return via South Georgia Basin
and Malvinas (Falkland) Plateau.
Detlef A. Warnke (California
State University-Hayward):
physical oceanography,
geophysics, marine geology.

Cruise 8. 2 February to 13 March
1976. Buenos Aires and return
via South Georgia Island, South
Orkney, South Sandwich Is-
lands, Scotia Arc. Aldo P. Tomo
(Argentine Antarctic Institute):
biology of benthic fishes and
echinoderms.

Cruise 9110. 15 June to 5 August
1976. Buenos Aires and return
via Argentine basin. Roberto
Fontanarrosa (Argentine Naval
Hydrographic Service): physical
oceanography.

Cruise 11. 27 October to 19 De-
cember 1976. Buenos Aires to
Cape Town, South Africa, via
Weddell Basin. John G. Sciater
(Massachusetts Institute of
Technology): geophysical sur-
vey.

Cruise 12. 3 January to 4 March
1977. Cape Town, South Africa,
to Buenos Aires via Weddell
Basin. Arnold L. Gordon (Co-
lumbia University): physical
oceanography, marine geo-
physics, marine geology.

Parodi (Argentine Naval Hydro-
- graphic Service): physical ocean-

ography.
Cruise 15. 16 January to 11 March

1978. Buenos Aires and return
via Weddell Sea. John LaBreque
(Columbia University): marine
geology, geophysics, physical
oceanography.

Cruise 16. 5 April to 28 May 1978.
Buenos Aires and return via
Weddell Sea. Sherwood S. Wise
(Florida State University): ma-
rine geology, geophysics, physi-
cal oceanography.

Cruise 17. 2 August to 19 Sep-
tember 1978. Buenos Aires and

Services and support
Bjornert, Rolf P. Assessment of

McMurdo Station long range de-
velop plan. DPP 79-23888. 5
months. $19,300.

DeGoes, Louis. National Academy
of Sciences, Washington, D.C.
Polar Reserach Board. DPP 79-
13076. 12 months. $180,500
($262,500).

Dinsmore, Robertson P. Woods
Hole Oceanographic Institution,
Woods Hole, Massachusetts.
Ship operations. OCE 77-23699.
12 months. $270,939.

return via Weddell and Scotia
Seas. Robert Olson (Scripps In-
stitution of Oceanography): ma-
rine biology.

Cruise 18. 1 November to 18 De-
cember 1978. Buenos Aires and
return via southern Atlantic and
Pacific Oceans. Lucio San-
guinetti (Argentine Naval Hy-
drographic Service): deployment
of buoys for FGGE (global
weather experiment).

Cruise 19. 22 February to 19 March
1979. Buenos Aires and return
via Weddell and Scotia Seas.
Aldo P. Tomo (Argentine Ant-
arctic Institute): marine biology.

and operate USNS Eltanin. DPP
79-23944. 6 months. $63,606.

Hart, Paul D. Woodward-Clyde
Consultants, Plymouth Meeting,
Pennsylvania. Inventory and
preservation of NSF equipment
aboard USNS Eltanin. DPP 79-
23304. 6 months. $20,741.

Johnson, James R. Holmes &
Narver, Inc., Orange, California.
Support of the U.S. Antarctic
Research Program. DPP 73-
07189. 6 months. $2,603,049.

Johnson, James R. Holmes &
Narver, Inc., Orange, California.
Support of R/V Hero and Palmer
Station. DPP 74-03237. 6
months. $145,336.

	

Cruise 13/14. 1 July to 15 August	Frederick, Alan. Harbridge House,

	

1977. Buenos Aires and return	Inc., Boston, Massachusetts.

	

via Argentine basin. Roberto	Evaluation of cost to maintain
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Menendez, Salvio 0. Government
of the Argentine Republic. Op-
eration and use of Islas Orcadas/
Eltanin. DPP 74-12163. 12
months. $100,000.

Shabad Theodore. Scripta Tech-
nica Inc., New York, New York.
Publication of Polar Geography.
DPP 79-16823. 12 months.
$4,800.

Spilhaus, A. F. American
Geophysical Union, Washing-
ton, D.C. Preparation and dis-
tribution of the 1975-78 U.S. na-
tional report to the International
Union of Geodesy and
Geophysics. DPP 78-25075-14
months. $5,000 ($40,000).

Westbrook, Darrel E. Department
of Defense, Washington, D.C.
Support of the U.S. Antarctic
Research Program. DPP 76-
10886. $1,625,127.*

Glaciology

Bentley, Charles R. University of
Wisconsin, Madison, Wisconsin.
Geophysical investigation of
dome C. DPP 78-20953. 24
months. $125,128.

Upper atmosphere physics

Bering, Edgar A. University of
Houston, Houston, Texas. Con-
jugate magnetospheric electric
fields, naturally occurring and
artificially stimulated magneto-
spheric ULF radiation, and as-
sociated modulations of electron
precipitation. DPP 79-09236. 18
months. $8,000.

Heacock, Richard R. University of
Alaska, Fairbanks, Alaska.
Magnetic field pulsations at Vos-
tok Station. DPP 79-00882. 12
months. $35,015.

Helliwell, Robert A. Stanford Uni-
versity, Stanford, California.
VLF probing of the magneto-
spnere from Siple Station. DPP
76-82646. 12 months. $195,000
($295,000).

Meteorology

Hogan, Austin W. State University
of New York, Albany, New
York. Winter meteorological
phenomena of the McMurdo
area. DPP 79-05987. 24 months.
$125,658.

Smiley, Vern N. Desert Research
Institute, Reno, Nevada. De-
polarizing lidar studies of ice
crystals near cloud base at
Palmer Station. DPP 78-23835.
12 months. $19,743.

Zoller, William H. University of
Maryland, College Park, Mary-
land. Sources and distribution of
trace elements in the atmos-
phere. DPP 79-08964. 12
months. $48,900.

Biology and medicine

Ainley, David C. Point Reyes Bird
Observatory, Stinson Beach,
California. Role of seabirds in
antarctic marineecosystems.
DPP 78-20755. 12 months.
$21,063.

Ainley, David G. Point Reyes Bird
Observatory, Stinson Beach,
California. Behavorial studies of
Adélie penguins. DPP 79-06906.
12 months. $7,144.

DeVries, Arthur L. University of
Illinois, Urbana, Illinois. Effect
of temperature on levels of
glycoprotein antifreeze in antarc-
tic fishes inhabiting differing
thermal environments. DPP 78-
23462. 36 months. $80,368.

Dick, Elliot C. University of Wis-
consin, Madison, Wisconsin.
Respiratory virus transmission
among the personnel at
McMurdo Station during
WINFLY. DPP 76-83918. 12
months. $50,000.

Eastman, Joseph T. Ohio Univer-
sity, Athens, Ohio. Anatomical
studies of fishes. DPP 79-19070.
12 months. $26,828.

Evans, William E Hubbs-Sea
World Research Fnstitute, San
Diego, California. Distribution
and ecology of Orcinus and
Globicephala. DPP 77-21646. 12
months. $38,413.

Friedmann, E. Imre. Florida State
University, Tallahassee, Florida.
Endolithic microorganisms in the
dry valleys and Dufek Massif.
DPP 77-21858. 12 months.
$31,853.

Hanson, Roger B. Skidaway Insti-
tute of Oceanography, Savan-
nah, Georgia. Bacterial plankton
dynamics and adaptation. DPP

78-21507. 12 months. $83,531.
Haschemeyer, Audrey E. City

University of New York, Hunter
College, New York. Role of pro-
tein metabolism in cold adapta-
tion of antarctic fishes. DPP 77-
20461. 12 months. $15,157.

Imshaug, Henry A. Michigan State
University, Lansing, Michigan.
Analyses and publication of Sub-
antarctic Cryptogamic Floras. DPP
77-22210. 12 months. $25,845.

Kooyman, Gerald L. University of
California, San Diego, Califor-.
nia. Aquatic biology of South
Georgia endotherms. DPP 78-
22999. 12 months. $34,597.

McWhinnie, Mary A. DePaul Uni-
versity, Chicago, Illinois.
Biological investigation of ant-
arctic krill (Euphausia superba).
DPP 76-23437. $25,600.*

Muchmore, Harold G. Oklahoma
Medical Research Foundation,
Oklahoma City, Oklahoma.
Human immune responses dur-
ing bio-isolation. DPP 76-23789.
12 months. $75,620.

Ricklefs, Robert E. University of
Pennsylvania, Pittsburgh,
Pennsylvania. Development of
antarctic birds. DPP 79-08570. 12
months. $13,572.

Siniff, Donald B. University of
Minnesota, Minneapolis, Min-
nesota. Development of satellite
tracking and automatic
position/activity monitoring for
selected vertebrates. DPP 78-
21713. 12 months. $96,958

Earth sciences

Burmester, Russell F. Western
Washington State College, Bel-
lingham, Washington. Paleo-
magnetism and magnetic
mineralogy of polarity reversal
zones in the Dufek Intrusion.
DPP 77-21904. 12 months.
$15,002.

Cassidy, William A. University of
Pittsburgh, Pittsburgh, Pennsyl-
vania. Search for meteorites.
DPP 78-21104. 60 months.
$37,629.

Cassidy, William A. University of
Pittsburgh, Pittsburgh, Pennsyl-
vania. Search for meteorities.
DPP 77-21742. $11,677.*
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Monthly climate summary
August 1979	 September 1979	 October 1979

Feature McMurdo Palmer	Siple South Pole McMurdo Palmer	Siple South Pole McMurdo Palmer	Siple South Pole
(date)	(date)	 (date)	(date)	(date)	 (date)	(date)	(date)	 (date)

Average temperature
( C C)	 -30.3	-7.0	-39.9	-61.3	-24.3	-5.0	-30.1	-56.1	-20.6	-4.0	-28.1	-53.2

-14.0	0.0	-19.2	-45.7	-11.0	4.0	-16.4	-38.1	-11.8	4.0	-10.9	-36.0Temperature maximum	(31)	(27,28,30,	(17)	(5)	(17)	(23)	(21)	(12)	(24)	(26)	(22)(°C)	 31)

Temperature minimum	-43.8	-19.0	-50.2	-71.9	-33.8	-17.0	-47.8	-69.3	32.9	-14.0	-46.7	-64.8
(C C)	 (1)	(11,16)	(6)	(24)	(13)	(13)	(1)	(13,16)	(5)	(6)	(6)	(4)

Average station	 986.7	985.0	852.4	673.6	980.1	990.0	857.1	677.6	981.9	989.2	865.2Pressure (mb)

Pressure maximum	1008.0	1005.2	869.8	693.2	991.1	1009.2	872.2	696.0	994.6	1008.8	 694.2
(mb)	 (14)	(29)	(16)	(14)	(22)	(15)	(30)	(4)	(9)	(1)	(27)

Pressure minimum	968.3	960.2	833.7	653.9	965.2	957.0	838.6	660.1	965.1	958.2	841.5	665.6
(mb)	 (31)	(15)	(12)	(1)	(29)	(10)	(14)	(15)	(5)	(10)	(9)

Snowfall (mm)	 30.5	 81.3	Trace	170.2	 101.6	Trace	5.1	 254.0	Trace

Prevailing wind	 070	150	160	070'	070	330	160	360	070	130	160direction

Average wind speed	4.1	7.7	6.9	5.4	4.5	6.0	7.9	5.4	3.8	5.7	6.3	5.3(m/sec)

28.6	36.0	29.3	12.9	24.6	23.0	25.5	15.4	23.7	23.0	26.8	10.8Fastest wind speed	160	330	150	020	160	350	240	340	160	230	015	045(m/sec)	 (29)	(2,3)	(14)	(5,6)	(9)	(7)	(12)	(20)	(29)	(9)	(9)	(6)

Average sky cover	3.2/10	9/10	6.0/10	3.6/10	6.1/10	9/10	7.6/10	6.3/10	4.3/10	9/10	7.7/10	6.5/10

Number clear days	1	1.2	10.6	17	0	.5	5	7.0	3	7	5	7.0

Number partly cloudy	23	3.1	3.5	7	9	15	5.3	4	6	5.3	4	6.0
days

Number cloudy days	7.	26.7	16.9	7	21	23	21	14	13	25	22	18.0

Number days with
visibility less	 0.3	0	8.5	1.4	0.75	6.5	15	5	0.4	0	7	0.8
than 0.4 km

Prepared from information received by teletype from the stations. Locations: McMrudo 77*51'S, 16640'E. Palmer 6446'S, 6403'W. Siple
7555'S, 8355'W. Amundsen-Scott South Pole 90S. Elevations: McMurdo sea level. Palmer sea level. Siple 1000m. Amundsen-Scott South
Pole 2850m. For prior data and daily logs contact National Climatic Center, Asheville, North Carolina 28801.
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Bulk Rate

Collinson, James W. Ohio State
University, Columbus, Ohio.
Stratigraphy and sedimentary
petrology of the Polarstar Forma-
tion of the Ellsworth Mountains.
DPI' 78-21129. 36 months.
$29,984.

Davies, David K. Texas Tech Uni-
versity, Lubbock, Texas. Geol-
ogy of Marie Byrd and Ellsworth
Lands. DPP 77-19566. 15
months. $11,050.

Dreschhoff, Gisela. Univerty of
Kansas, Lawrence, Kansas. In-
tergovernmental Personnel Act
assignment to Division of Polar
Programs. DPP 78-16921. 3
months. $7,660.

Elston, Donald P. U.S. Geological
Survey, Flagstaff, Arizona. Dry
valley and McMurdo Sound
magnetostratigraphy. DPP 79-
07253. 33 months. $7,293.

England, Anthony W. U.S.
Geological Survey, Reston, Vir-
ginia. Geologic and geophysical
investigations of the Dufek in-
trusion. DPI' 77-22765. 7
months. $8,800.

Evans, John C. Battelle Memorial
Institute, Richland, Washington.
Determinatiop of terrestrial ages
of antarctic meteorites. DPP 78-
24012. 12 months. $38,392.

Faure, Gunter. Ohio State Univer-
sity, Columbus, Ohio. Geochem-
istry of the Byrd-Darwin Glacier
area. DPI' 77-21505. 12 months.
$20,000.

Force, Lucy M. U.S. Geological
Survey, Reston, Virginia. Geol-
ogy of the Ohio Range. DPI' 78-
25212. 2 months. $10,718.

Ford, Arthur B. U.S. Geological
Survey, Menlo Park, California.
Geologic and geophysical inves-
tigation of the Dufek intrusion.

DPI' 77-22765. 12 months.
$20,000.

Knopoff, Leon. University of
California, Los Angeles, Califor-
nia. Search at Scutth Pole for the
pendulum mode of the Earth's
inner core. DPP 77-27903. 12
months. $113,095.

Kuwamura, Frank K., Jr. Defense
Mapping Agency, Washington,
D.C. Standard geographic
nomenclature in the Antarctic.
DPI' 79-02112. 12 months.
$8,500.

LeMasurier, Wesley E. University
of Colorado, Denver, Colorado.
Volcanic history of Marie Byrd
Land. DPP 77-27546. 18 months.
$20,000.

Mayewski, Paul A. University of
New Hampshire, Durham, New
Hampshire. History and signifi-
cance of ice mass fluctuations in
Victoria Land. DPI' 78-21114. 12
months. $18,242.

McGinnis, Lyle D. Northern Il-
linois University, DeKalb, Il-
linois. Seismic studies in
McMurdo Sound. DPP 78-
21112. 1 month. $10,000.

Pride, Douglas E. Ohio State Uni-
versity, Columbus, Ohio.
Genesis of mineralization as-
sociated with Andean intru-
sions. DPP 78-21103. 36 months.
$20,000.

Rowley, Peter D. U.S. Geological
Survey, Denver, Colorado. Data
reduction phase of reconnais-
sance geologic mapping of the
Orville Coast. DPI' 78-24214. 12
months. $14,700.

Southard, Rupert B. U.S. Geologi-
cal Survey, Reston, Virginia.
Mapping operations. DPP 79-
06412. 60 months. $250,000.

Taggart, James. U.S. Geological

Survey, Denver, Colorado.
Seismological observatory opera-
tions at South Pole Station. DPP
78-16676. 12 months. $33,000.

Tasch, Paul. Wichita State Univer-
sity, Wichita, Kansas. Systema-
tics of antarctic and other
Gondwana fossil Conchostraca.
DPI' 77-20490. 12 months.
$15,033.

Webb, Peter N. Northern Illinois
University, DeKaIb, Illinois.
Cenozoic biostratigraphy. DPI'
79-07043. 12 months. $31,004.

Ocean Sciences

Anderson, John B. Rice University,
Houston, Texas. Marine geologic
cruise to the Bellingshausen Sea
and Glacier sediment core de-
scription program. DPP 79-
08242. $3,600.*

Ledbetter, Michael T. University of
Georgia, Athens, Georgia. Ex-
tent and timing of bottom cur-
rent scour in the southern ocean.
DPI' 79-05111. 24 months.
$27,787.

International Southern Ocean
Studies

Gordon, Arnold. Lamont-Doherty
Geological Observatory of Co-
lumbia University, Palisades,
New York. Oceanographic atlas.
OCE 76-80065. 6 months.
$48,336.

Joyce, Terrence M. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts.
Dynamics of the polar front
south of New Zealand. OCE 77-
-28355. 12 months. $75,600.

Spillane, Michael. Nova Univer-
sity, Fort Lauderdale, Florida. A
Lee-wave model of the Drake
Passage circulation. OCE 78-
21963. 12 months. $44,749.
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