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During the last decade interest in Antarctica has grown rapidly. Between 1981 and 1989, 12
nations have attained consultative party status—raising the number of Consultative Parties to 25.
With this growth has come concern about human impact on the environment, the safety and
adequacy of support systems, and the continued effectiveness of cooperative research programs.
These issues, along with others, were central to the discussions at the 15th Antarctic Consultative
Meeting held in Paris in October 1989.
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At the 15th Antarctic Treaty Consult-
ative Meeting (XV ATCM), representa-
tives of the 25 Consultative Parties
focused on the environment, safety, and
scientific cooperation. The meeting,
hosted by France, took place in Paris from
9 to 20 October 1989 and was preceded
by the Ninth Special Consultative Meet-
ing on 9 October. During this special
session, Finland, the Republic of Korea,
and Peru became Consultative Parties
(ACTPs), bringing the number of ACTPs
to 25 and the total number of signatories

to 39. The 25 ACTPs are the 12 original
signatories to the 1961 Treaty and 13 other
nations that conduct substantive re-
search programs in Antarctica and have
gained consultative status. Besides these
nations, there are 14 nonconsultative
parties (NCPs), or acceding nations, that
have signed the Treaty and agree to abide
by it.

Delegations from all 25 Antarctic Treaty
Consultative Parties attended XV ATCM,
as did delegations from 13 of the 14 non-
consultative parties. Representatives of
the Scientific Committee on Antarctic
Research (SCAR) and the Commission
on the Conservation of Antarctic Marine
Living Resources (CCAMLR) were in-
vited to the meeting as observers, along
with experts from the following orga-
nizations that were invited to attend for
consideration of specific agenda items:

• International Hydrographic Orga-
nization (IHO)

• Intergovernmental Oceanographic
Commission (IOC)

• Intergovernmental Panel on Cli-
mate Change (IPCC)

• International Civil Aviation Orga-
nization (ICAO)

• International Maritime Organiza-
tion (IMO)

• World Meterological Organization
(WMO)

• International Union for the Conser-
vation of Nature and Natural Resources
(IUCN).

The final report of the 15th meeting
includes 22 recommendations, adopted
by consensus, which represent consid-
erable progress in furthering the prin-
ciples and purposes of the Antarctic
Treaty. Participants emphasized pro-
tecting the antarctic environment and
promoting scientific research there. Some
of the more important results of the
meeting are summarized below.



Waste disposal
Representatives approved a major re-

vision of the Code of Conduct on Waste
Disposal (Recommendation VIII-11). This
revision is based on Waste Disposal in the
Antarctic, a SCAR Panel of Experts re-
port.

Marine pollution
Turning their attention to the marine

environment, the delegates to the 1989
meeting agreed to prohibit the discharge
of oil and the disposal of plastics, sew-
age, and garbage within the Treaty area.
They also agreed to ensure compliance
of national vessels with relevant inter-
national maritime agreements and de-
cided to convene a meeting of experts
to work on an emergency contingency
plan.
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U.S. Antarctic Research Program. It is
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tember, and December) with a fifth an-
nual review issue by he Division of Polar
Programs, National Science Founda-
tion, Washington, D.C. 20550. Tele-
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The Antarctic Journal is sold by the copy
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ernment Printing Office. Requests for
prices of individual issues and subscrip-
tions, address changes, and information
about other subscription matters should
be sent to the Superintendent of Docu-
ments, U.S. Government Printing Of-
fice, Washington, D.C. 20402.

The Director of the National Science
Foundation has determined that the
publication of this periodical is neces-
sary in the transaction of the public busi-
ness required by law of this agency. Use
of funds for printing this periodical has
been approved by the director of the
Office of Management and Budget
through 31 March 1991.

Protected areas
Two new categories of protected areas

were approved:
• Specially Reserved Areas (SRAs)—to

protect areas of outstanding geologic,
glaciologic, geomorphic, aesthetic, sce-
nic, and wilderness value

• Multiple-use Planning Areas (MPAs)-
to provide for cooperative planning and
coordinated management of activities in
areas where multiple activities may in-
terfere with one another or cause cu-
mulative environmental impacts.

Specially Protected Area No. 11 (Cape
Shirreff, 62°27'S 60°47'W) was redesig-
nated as a Site of Special Scientific In-
terest (SSSJ), and the following new SSSIs
were approved:

• Ablation Point-Ganymede Heights,
Alexander Island (70°40'S 68°25'W)

• Avian Island, Northwest Marguer-
ite Bay (67°46'S 68°54'W)

• Mount Flora, Hope Bay, Antarctic
Peninsula (63°25'S 57°1'W).

Additionally, the representatives ap-
proved the designation of two new His-
toric Monuments:

• Richard E. Byrd, McMurdo Station
(77°51'S 166°40'E)

• East Base, Stonington Island (68°11'S
67°W).

Environmental monitoring and data
management

The meeting participants extended
their discussion of the antarctic environ-
ment to include global environmental is-
sues. They agreed to expand and
coordinate efforts to monitor the effects
of global environmental change, as well
as the effects of human activities in Ant-
arctica. In cooperation with SCAR, they
also agreed to compile an Antarctic Sci-
entific Data Directory and an Antarctic
Scientific and Environmental Data Sys-
tem. Additionally, the treaty parties will
call a meeting of experts to focus on de-
veloping the scientific and environmen-
tal data system.

Concentration of stations
In the last decade, 12 countries have

established stations and become mem-
bers of the treaty organization. This rapid
growth has caused considerable concern
not only among the treaty parties but
also among international scientific and
environmental organizations. Conse-
quently, the participants of the meeting
in Paris—including the nonconsultative
Parties—discussed and agreed to pre-
pare impact assessments when estab-
lishing new stations.

Safety
The increased number of people jour-

neying to and in Antarctica has focused
concern on how to improve operational
safety. In response, the representatives
approved the recommendations of the

Air Safety Experts' meeting, held in May
1989 in Paris. These recommendations
call for the exchange of information on
flights, frequencies, and emergency
communication. They also agreed to work
with the International Hydrographic Or-
ganization to improve navigation charts
and with the World Meteorological Or-
ganization to improve the accuracy and
availability of information on antarctic
weather and sea ice.

Scientific cooperation
Cooperation among nations in the

Antarctic is the keystone of the Treaty.
To strengthen this objective, the dele-
gates agreed to take additional steps to
deal with and learn about ozone deple-
tion, including increased research in
Antarctica. Also, they acknowledged the
need to better integrate antarctic scien -
tific efforts into international programs
of study that are focused on global
change, including climate change, and
agreed to provisions directed toward ac-
complishing this.

Availability of documents
Documents from all Antarctic Treaty

Consultative Meetings including the 14th
meeting (held in Rio de Janeiro in 1987)
are now publicly available. A decision
will be made at each meeting to release
the previous meeting's documents.

Comprehensive environmental
measures and antarctic minerals
liability protocol discussions

With respect to the highly visible item
of comprehensive measures for the pro-
tection of the antarctic environment, two
consensus recommendations were
adopted. The first calls for the "further
elaboration, maintenance and effective
implementation of a comprehensive sys-
tem for the protection of the Antarctic
environment" and for a special meeting
in 1990 to contribute to this objective.
The second calls for a meeting, also in
1990, to initiate work in relation to the
liability protocol called for in the Ant-
arctic Minerals Convention. In each case,
the meetings are to consider all propos-
als. Chile offered to host both meetings
with the invitations to be conveyed and
dates selected following its December
elections.

Generally, participants agreed that all
of the Treaty Parties share the objective
of a comprehensive system for the pro-
tection of the antarctic environment and
that the consensus achieved on the rec-
ommendations dealing with compre-
hensive measures (see above) augurs well
for future progress. The recommenda-
tions outline a program of work based
on a U.S. working paper. The program
calls first for identifying the substantive
elements of a comprehensive system, and
only after these have been defined does
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1989 antarctic inspection	 recommendations
The United States conducted

foreign research stations in Anti
stations that were visited to be
Treaty. The U.S. Arms Control
tion, which was conducted in c
National Science Foundation. The Coast Gu
support for the inspection.

luing series of inspections of
February 1989 and found the
h the terms of the Antarctic
gency sponsored the inspec-
Department of State and the

rd and U.S. Navy also provided

XV-1. Comprehensive
measures for the protection

of the antarctic
environment and dependent
and associated ecosystems

its ninth in a contii
irctica from 3 to 28
in compliance wit

and Disarmament!
)oneration with the

The Antarctic Treaty, which contains such important arms control provisions
as a prohibition against nuclear explosions and the establishment of military bases,
grants unlimited inspection rights to the 25 consultative parties to the Treaty.
(These provisions are found in Antarctic Treaty Articles I, V, and VII.) It is the
only arms control treaty in the world that grants such broad inspection rights to
which both the United States and the Soviet Union are parties.

The U.S. inspection team spent about 25 days in the Antarctic, inspecting the
stations and facilities of six countries conducting research in the Ross Sea area of
the Antarctic. They also visited historic monuments, Sites of Special Scientific
Interest, and Specially Protected Areas. The following research stations were
inspected: Scott Base (New Zealand), Terra Nova Bay (Italy), Gondwana (Federal
Republic of Germany), Cape Bird (New Zealand), Leningradskaya (Soviet Union),
and Dumont d'Urville (France). The five-member team was led by Raymond
Arnaudo of the Department of State and included representatives from the De-
partment of Defense, the Arms Control and Disarmament Agency, the National
Science Foundation, and the National Oceanic and Atmospheric Administration.
They inspected the research facilities for compliance with the provisions of the
Antarctic Treaty and measures adopted pursuant to it. Particular emphasis was
placed upon Treaty Articles I and II that reserve Antarctica exclusively for peaceful
purposes and guarantee freedom of scientific research, as well as upon the impacts
of scientific programs and other human activities on the antarctic environment.

A report of the inspection team's findings was distributed to consultative parties
to the Treaty and is available to the public through the State Department's Division
of Polar Affairs.

it address the issue of form—specifi-
cally, convention, protocol, or agreed
measures. In the U.S. view, an approach
of this sort, which builds on the existing
components of the Antarctic Treaty sys-
tem, will lead to a successful result.

Immediately before as well as during
XV ATCM, the representatives of the
treaty parties had considerable oppor-
tunity to discuss the Antarctic Minerals
Convention. The great majority of the
ATCPs continue to support the Conven-
tion. Two more ATCPs have signed the
Convention since the Paris meeting, so
that 17 of the 25 ATCPs have now signed.
These countries are Argentina, Brazil,
Chile, China, Finland, German Demo-
cratic Republic, Japan, Korea, New Zea-
land, Norway, Poland, South Africa,
Sweden, the United Kingdom, the So-
viet Union, the United States, and Uru-
guay.

The United States achieved its basic
objectives at the XV ATCM and consid-
ers its outcome highly successful, par-

ticularly from the environmental
perspective. Most of the specific actions
at the meeting resulted from U.S. initia-
tive. The only U.S. disappointment was
the lack of progress on development of
an infrastructure or secretariat for the
Antarctic Treaty, an issue that was de-
ferred for future meetings.

The complete draft texts of all 22 rec-
ommendations follow this summary.
Annexes and maps for Recommenda-
tions XV-6 and XV-7 are included in this
issue of the Antarctic Journal; however,
the annex to Recommendation XV-20 is
not included because of format restric-
tions. Copies of the complete final re-
port, along with those from previous
meetings, are being incorporated into the
Antarctic Bibliogra p/ni and shortly will be
available through the Library of Con-
gress.

—Raymond V. Arnaudo, Chief, Di-
vision of Polar Affairs, U.S. Department
of State.

The Representatives,

Convinced of the need to preserve the
Antarctic Treaty system so as to ensure
that Antarctica does not become the scene
or object of international discord;

Bearing in mind the special legal and
political status of Antarctica and the spe-
cial responsibility of the Antarctic Treaty
Consultative Parties to ensure that all
activities in Antarctica are consistent with
the purposes and principles of the Ant-
arctic Treaty;

Recall in (S' the designation of Antarctica
as a Special Conservation Area;

Recognizing the vulnerability to hu-
man interference of the antarctic envi-
ronment and its dependent and
associated ecosystems:

Recognizing fort/icr the unique oppor-
tunities Antarctica offers for scientific re-
search on processes of global as well as
regional importance;

Taking into account international con-
cern for the environment and the im-
portance of Antarctica for the global
environment;

Bearing in mind the substantial body of
measures adopted by the Antarctic Treaty
Consultative Parties in recognition of their
special responsibilities for the protection
of the antarctic environment and its de-
pendent and associated ecosystems;

Recalling in this context Articles V and
IX (1) (f) of the Antarctic Treaty and Rec-
ommendations setting out general prin-
ciples for the protection of the antarctic
environment;

Recalling also:
(a) the Agreed Measures for the Con-

servation of Antarctic Fauna and Flora
and associated Recommendations;

Editor's note: The recommendations that
appear in this issue of the Antarctic Journal
are excerpted from the final draft of the XVth
Antarctic Treaty report and may van./ slightly
from those that will be published by the gov-
ernment of France in the final report of the
meeting.

March 1990



(b) the Convention for the Conser-
vation of Antarctic Seals (which entered
into force on 11 March 1978);

(c) the Convention on the Conserva-
tion of Antarctic Marine Living Re-
sources (which entered into force on 7
April 1982);

(d) the Convention on the Regulation
of Antarctic Mineral Resource Activities
(which has not yet entered into force);

(e) Recommendations relating to:

(i) the Antarctic Protected Area sys-
tem concerning Specially Protected Areas
(SPA), Sites of Special Scientific Interest
(SSSI), and Historic Sites and monu-
ments;

(ii) the Code of Conduct for antarctic
expeditions and station activities;

(iii)the effects of antarctic tourism and
non-governmental expeditions;

(iv) the use of radio-isotopes;
(v) oil contamination;
(vi) the prohibition on the disposal of

nuclear waste; and
(vii) environmental impact assess-

ment procedures; as well as work un-
dertaken in relation to the uses of antarctic
ice;

Taking note of proposals made at XVth
Consultative Meeting by France and
Australia for a comprehensive Conven-
tion for the Protection of the Antarctic
Environment, which would establish
Antarctica as a natural reserve, land of
science; by the United States for com-
prehensive measures building on the
components of the Antarctic Treaty sys-
tem; by Chile on comprehensive mea-
sures, which include the development
of the concept of Antarctica as a Special
Conservation Area; by New Zealand for
comprehensive measures constituting an
integrated and binding environmental
protection regime; and by Sweden re-
lating to common elements for environ-
mental protection;

Welcoming for further substantial
progress made on the protection of the
antarctic environment and its depen-
dent and associated ecosystems through
the work of this Consultative Meeting
including the adoption of Recommen-
dation XV-3 on Waste Disposal; Rec-
ommendation XV-4 on the Prevention,
Control, and Response to Marine Pol-
lution; Recommendation XV-5 on En-
vironmental Monitoring in Antarctica;
Recommendation XV-6 on New Sites of
Special Scientific Interest; Recommen-
dation XV-8 to Amend Article VIII of the
Agreed Measures to Provide for Man -
agement Plans for Specially Protected
Areas (SPAs); Recommendation XV-9 on
Development of Improved Descriptions
and Management Plans for Specially
Protected Areas (SPAs); Recommenda-
tion XV-10 on Establishment of Specially
Reserved Areas; Recommendation XV-
11 on Establishment of Multiple-use
Planning Areas; Recommendation XV-

14 and XV-15 on promotion of the in-
ternational scientific cooperation; Rec-
ommendation XV-17 on the Siting of
Stations; Recommendation XV-19 on
Charting of Antarctic waters and the
Declaration on the Ozone Layer and Cli-
mate Change; Recommendation XV-21
on Antarctic Ice;

Acknowledging the need, in the light of
the unique qualities of Antarctica and
increasing human activities there, to en-
sure the effective implementation, co-
ordination and further elaboration of the
system of protection of the antarctic en-
vironment and its dependent and as-
sociated ecosystems;

Recommend to their Governments that:
1. They undertake as a priority objec-

tive the further elaboration, mainte-
nance and effective implementation of a
comprehensive system for the protec-
tion of the antarctic environment and its
dependent and associated ecosystems
aimed at ensuring that human activity
does not have adverse impacts on the
antarctic environment or its dependent
or associated ecosystems or compromise
the scientific, aesthetic, or wilderness
values of Antarctica.

2. To contribute to this objective, a
Special Antarctic Treaty Consultative
Meeting to be held in 1990 to explore
and discuss all proposals relating to the
comprehensive protection of the antarc-
tic environment and its dependent and
associated ecosystems.

3. In addressing the requirements of
such a comprehensive system, they:

(a) have regard to the principles for
the protection of the antarctic environ-
ment and its dependent and associated
ecosystems already established under the
Antarctic Treaty system and shall con-
sider the need to elaborate further, ex-
pand, and supplement those principles;

(b) review the existing body of mea-
sures for the protection of the antarctic
environment and its dependent and as-
sociated ecosystems in order, internalia,
to:

(i) identify those measures which
should be updated, strengthened, or
otherwise improved;

(ii) identify areas where the existing
measures should be supplemented;

(iii) consider the nature of the legal
obligations contained in existing mea-
sures and the need, as necessary, to state
those obligations with greater precision;

(iv) make provision for the promotion
of research related to environmental
management decisions;

(v) promote the establishment of pro-
cedures for assessing the possible im-
pact of human activities on the antarctic
environment and its dependent and as-
sociated ecosystems in order to provide
for informed decision-making as to their
acceptability;

(vi)promote the establishment of pro-
cedures to monitor the effectiveness and
adequacy of environmental protection
measures;

(vii) consider the role of an informa-
tion and database for the effective im-
plementation, revision, and extension of
environmental protection measures;

(c) consider if and to what extent in-
stitutional arrangements may be neces-
sary and the form or forms of the legal
or other measures needed to ensure the
maintenance, integration, consistency,
and comprehensiveness of the system of
protection of the antarctic environment
and its dependent and associated eco-
systems.

XV-2. Comprehensive
measures for the protection

of the antarctic
environment and dependent
and associated ecosystems

The Representatives,

Recalling the adoption on 2 June 1988,
by the Fourth Special Antarctic Treaty
Consultative Meeting on Antarctic Min-
eral Resources of the Convention on the
Regulation of Antarctic Mineral Re-
source Activities and the importance of
the issue of liability;

Recommend to their Governments that
a meeting be held in 1990 to explore and
discuss all proposals relating to Article
8 (7) of the Convention on the Regula-
tion of Antarctic Mineral Resource Ac-
tivities.

XV-3. Human impact on the
antarctic environment:

waste disposal
The Representatives,

Recalling Article II of the Antarctic
Treaty and Recommendations VI-4, VIII-
11, XII-4, and XIII-4;

Reaffirming the commitment of Con-
sultative Parties to take measures to re-
duce the amount of wastes generated in
Antarctica and to minimize the impact
of wastes on the antarctic environment,
giving due consideration to the need to
avoid detrimental effects on dependent
or associated ecosystems outside the
Antarctic Treaty Area;

Recognizing that the Antarctic derives
much of its scientific importance from
its uncontaminated condition;
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Recognizing further that the support of
science has an impact on the antarctic
environment which it is impractical to
eliminate completely, but which, by good
management can be limited;

Noting that the increasing level and
complexity of antarctic operations have
increased the quantity and variety of
wastes produced, but that improve-
ments in logistics and technology have
environmental impacts;

Recognizing further that different en-
vironments, scales of operation, and lo-
gistic infrastructures will require different
approaches to waste management, and
that further technical developments can
be expected to provide new solutions to
waste management problems;

Noting with appreciation the work of
the Scientific Committee on Antarctic
Research (SCAR) in response to Rec-
ommendation XIII-4, which invited Na-
tional Antarctic Committees to undertake
a comprehensive review of the waste
disposal aspects of the Annex to Rec-
ommendation Vill-li, and to offer sci-
entific advice regarding waste disposal
procedures and standards that it is de-
sirable and practical to achieve at coastal
and inland stations and field camps;

Desiring to revise the waste disposal
aspects of the Code of Conduct annexed
to Recommendation VIII-11 to take ac-
count of the recommendations of SCAR;

Reconrnend to their Governments that
they adopt the following practices and
take measures within their competence
necessary to ensure compliance with
them;

General obligation
1. The amount of wastes produced, or

disposed of, in Antarctica shall be re-
duced to the maximum extent possible
so as to minimize impact on the antarctic
environment and minimize interference
with scientific research, or other legiti-
mate uses of the Antarctic.

Waste Management Planning
2. Each Government carrying out ant-

arctic activities shall establish a waste-
disposal classification as a basis for re-
cording wastes and to facilitate studies
aimed at evaluating the environmental
impacts of operational and scientific ac-
tivity. Wastes produced may be classi-
fied as sewage and domestic liquid wastes
(Group 1); other liquid wastes and
chemicals, including fuels and lubri-
cants (Group 2); solids to be combusted
(Group 3); other solid wastes (Group 4);
and radioactive materials (Group 5).
Source classification codes, which rep-
resent individual processes or functions
logically associated with points of waste

creation, may be used in auditing stud-
ies.

3. Each Government carrying out ant-
arctic activities shall, in respect of those
activities, prepare and annually update:

(a) plans for waste management (in-
cluding waste reduction, storage and
disposal), specifying for each fixed site,
for field camps generally, and for each
vessel (other than small boats that are
part of the operations of fixed sites or of
vessels);

(i) programs for cleaning up existing
waste disposal sites and abandoned work
sites;

(ii) current and planned waste man-
agement arrangements;

(iii) current and planned arrange-
ments for analyzing the environmental
effects of antarctic waste and waste
management systems; and

(iv) other efforts to minimize any en-
vironmental effects of wastes and waste
management.

(b) an inventory of locations of past
activities (such as traverses, fuel depots,
field bases, crashed aircraft) as far as is
practicable, before the information is lost,
so that such locations can be taken into
account in planning future scientific pro-
grams (e.g., snow chemistry, pollutants
in lichens, ice-core drilling, etc.).

4. Each Government carrying out ant-
arctic activities shall include the waste
management plans referred to in para-
graph 3 (a) above in the annual ex-
changes of information in accordance
with Article III and VII of the Antarctic
Treaty and related recommendations
under Article IX of the Treaty. The for-
mats of such exchanges shall be deter-
mined by each Government pending
development of standardized formats.
They shall also exchange the inventories
referred to in paragraph 3 (b) above.

5. Each Government carrying out ant-
arctic activities shall ensure that its na-
tional Antarctic operators designate a
waste management official to develop
and monitor waste management plans.
In the field, this responsibility shall be
delegated to an appropriate person at
each site.

6. Those carrying out activities in Ant-
arctica shall ensure that members of their
expeditions receive training designed to
limit the impact of their operations on
the antarctic environment and to inform
them of required practices.

7. Pesticides, polychlorinated by-
phenyls (PCBs), non-sterile soil or poly-
styrene beads, chips, or similar forms of
packaging shall not be sent to the Ant-
arctic. The use of poly-vinyl chloride
(PVC) products in packaging shall be
discouraged.

8. Those carrying out activities in Ant-
arctica shall ensure that their expedi-
tions to Antarctica are advised of any
PVC products being provided.

9. Each Government shall establish a
long-term program to remove existing
abandoned fuel drums and fuel, where
such removal is practical. Such pro-
grams shall identify for clean up at the
first opportunity those drum sites where
the transport equipment which deliv-
ered the drums is no longer available in
the same area.

10. Waste compaction, storage and in-
cineration facilities shall be incorporated
in the design and construction of ships
engaged in or supporting antarctic pro-
grams.

Waste Disposal
11. The following wastes shall be re-

moved from the Antarctic Treaty area:

(a) radioactive materials;
(b) electrical batteries (including lead/

acid, dry cell and other types);
(c) fuel, both liquid and solid; and
(d) wastes containing high levels of

heavy metals or harmful persistent com-
pounds.

12. The following wastes shall be re-
moved from the Antarctic Treaty area
unless they are incinerated in equip-
ment which neutralizes the harmful
emissions that would otherwise be pro-
duced:

(a) poly-vinyl chloride (PVC), poly-
urethane foam, polystyrene foam, rub-
ber and lubricating oils which contain
additives that are widely recognized as
products that could produce harmful
emissions;

(b) all other plastic wastes, including
those of unknown composition.

13. The following wastes shall be re-
moved from the Antarctic Treaty area to
the maximum extent practicable:

(a) liquid wastes, other than sewage
and domestic liquid wastes;

(b) solid, non-combustible wastes; and
(c) fuel drums.

14. The following wastes shall be re-
moved from the Antarctic Treaty area
unless incinerated, autoclaved, or oth-
erwise treated to be made sterile:

(a) residues of introduced animal car-
casses;

(b) culture of microorganisms; and
(c) introduced avian products.

15. Combustible wastes, not removed
from the Antarctic Treaty area, shall be
burnt in incinerators designed to reduce
harmful emissions to the maximum ex-
tent practicable.

16. All open burning of wastes shall
be phased out and, pending the com-
pletion of such phase-out, when it is
necessary to dispose of wastes by open
burning:
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(a) allowance shall be made for the
wind and the type of wastes to be burnt
to limit, as far as practicable, particulate
deposition on land and to avoid such
deposition over sensitive areas; and

(b) wastes to be burnt shall be stored
in such a way as to prevent their dis-
persal by wind, or access and dispersal
by scavengers.

17. All wastes to be removed from the
Antarctic Treaty area, or otherwise dis-
posed of, shall be stored in such a way
as to prevent their dispersal by wind or
access and dispersal by scavengers.

18. Solid non-combustible wastes,
which cannot be removed to land dis-
posal sites outside of the Antarctic Treaty
area and which are to be disposed of at
sea, shall only be disposed of at selected
dump sites in deep waters, within or
outside the Antarctic Treaty area and only
in accordance with the International
Convention for the Prevention of Ma-
rine Pollution by the Dumping of Wastes
and Other Matter (London Dumping
Convention), as well as any other rele-
vant international agreements.

19. Dumping of any other wastes at
sea shall be carried out in accordance
with the London Dumping Convention.

20. Sewage, chemical wastes and, to
the maximum extent practicable, do-
mestic liquid wastes shall not be dis-
posed of onto ice-free land. Sewage and
domestic liquid wastes may be dis-
charged directly into the ocean, pro-
vided that:

(a) such discharge be located, wher-
ever practicable, where conditions exist
for rapid dispersal;

(b) large quantities of such wastes
(generated by approximately 30 individ-
uals or more), receive at least primary
treatment, such as maceration; and

(c) consideration be given to the ad-
vantages of treating very large quantities
through systems, such as Rotating Bio-
logical Contactor Systems, to reduce bi-
ological oxygen demand (BOD) and
suspended solids.

21. Vessels engaged in supporting
antarctic activities that are not fitted with
incinerator facilities shall, to the maxi-
mum extent practicable, stockpile waste,
excluding untreated sewage and do-
mestic effluents, for appropriate dis-
posal at stations, bases, deep-water sites,
or outside of the Antarctic Treaty area,
provided that such wastes may be dis-
posed of at stations or bases in Antarc-
tica only in accordance with these
practices, and at sea only in accordance
with relevant Antarctic Treaty recom-
mendations, the London Dumping Con-
vention and any other relevant
international agreements. Any inciner-
ation of shipboard wastes in the Ant-
arctic Treaty area shall be conducted in
incinerators of the type which are de-
signed to reduce harmful emissions to
the maximum extent practicable.

22. Those carrying out activities in
Antarctica shall to the maximum extent
practicable clean up the waste disposal
sites and abandoned work sites of their
antarctic activities.

23. Wastes generated at inland sta-
tions shall be removed from the area of
such stations to the maximum extent
practicable for disposal in accordance with
the practices set out in this Recommen -
dation. Where this is not practicable, such
wastes shall be concentrated in deep ice
pits. In planning the location of inland
stations where deep ice pits are the only
practicable alternative, sites on known
ice-flow lines which terminate at ice-free
areas or in areas of high ablation shall
be avoided.

24. Wherever practicable, wastes gen-
erated at field camps shall be removed
to supporting stations, bases, or ships
for disposal in accordance with the prac-
tices set out in these Recommendations.

Procedures
25.These practices shall be kept under

continuing review so as to ensure that
they are up-dated as necessary to reflect
improvements in waste disposal tech-
nology and procedures and to ensure
maximum protection of the antarctic en-
vironment. To this end it would be de-
sirable for SCAR and the Managers of
National Antarctic Programs to continue
to consider problems, prospects, and
opportunities for cooperation in antarc-
tic waste management and to provide
advice on appropriate steps that may be
taken.

26. Governments should ensure that
their nationals and vessels are subject to
measures governing waste disposal in
Antarctica that are no less effective in
affording protection of the environment
than those applicable to their nationals
and vessels outside Antarctica. Further,
nothing in these practices shall be in-
terpreted as replacing national environ-
mental standards applicable to antarctic
activities, where such standards are
stricter than those contained in these
practices; nor shall any provision in these
practices be interpreted as limiting gov-
ernments from adopting stricter stan-
dards.

27. These practices shall not be inter-
preted or implemented in such fashion
as to endanger human life.

XV-4. Human impact on the
antarctic environment:

Prevention, control, and
response to marine

pollution
The Representatives,

Recalling Recommendations IX-6 and
X-7 on oil contamination of the antarctic
marine environment;

Recognizing the special characteristics
of the Antarctic Treaty area and the par-
ticularly hazardous nature of the area for
vessel operations;

Recognizing further that the Antarctic
derives much of its scientific importance
from its uncontaminated condition;

Reaffirming their commitment to the
avoidance and reduction of the contam-
ination of the sea by oil and other pol-
lutants;

Noting the framework provided by the
1982 United Nations convention on the
Law of the Sea in its Part XII and other
relevant international agreements for the
protection and preservation of the ma-
rine environment;

Bearing in mind the need to take mea-
sures relating to the design, construc-
tion, manning, and equipment of vessels
engaged in or supporting antarctic op-
erations to avoid marine pollution from
vessels;

Recognizing further the importance of
the expeditious exchange of information
on weather and ice conditions in the
Antarctic Treaty area and with respect
to accidents and emergency response ef-
forts;

Mindful of the need for accurate and
up-to-date charting of the Antarctic Treaty
area; and

Acknowledging the value of coopera-
tion directly and through appropriate in-
ternational organizations in efforts to
avoid and respond to marine pollution
incidents;

Recommend to their Governments that:
1. They approve and take measures

within their competence necessary to
ensure compliance with:

(a) a prohibition within the Antarctic
Treaty area on all intentional discharges
from vessels into the marine environ-
ment which include oil;

(b) a prohibition within the Antarctic
Treaty area on disposal from vessels into
the marine environment of all plastics
and garbage other than food wastes,
provided that disposal of food wastes,
provided that from land, but in no event
within 12 nautical miles of land or ice
shelves; and

(c) a prohibition within the Antarctic
Treaty area on discharge of sewage from
vessels within 12 nautical miles of land
or ice shelves.

In implementing these provisions, they
give due consideration to the need to
avoid detrimental effects on dependent
or associated ecosystems outside the
Antarctic Treaty area.

2. They take measures within their
competence necessary to ensure com-
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to the need to avoid detrimental effects
on dependent and associated ecosys-
tems outside the Antarctic Treaty area.

8. They keep under continuing review
measures to reduce and prevent pollu-
tion of the antarctic marine environ-
ment.

XV-5. Human impact on the
antarctic environment:

Environmental monitoring
in Antarctica

The Representatives,

Recognizing that, because of its rela-
tively pristine state, Antarctica provides
an important natural laboratory to ob-
tain baseline information on antarctic
environments and for detecting and
monitoring some of the effects of human
activities on global environments and
ecosystems upon which the welfare and
survival of the human species depend;

Recognizing also that scientific re-
search, related logistic support activi-
ties, tourism, natural resources
exploration and development, and other
human activities in Antarctica could have
local, regional, or global environmental
effects, or compromise the scientific value
of Antarctica;

NSF photo by Ted DeLaca

On 28 January 1989, Bahia Paraiso, an Argentine supply ship carrying 81 tourists, struck a
submerged ledge about 3.2 kilometers (2 miles) from Palmer Station, ripped a 10-meter (30-foot)
hole in its side, and grounded. Bahia Paraiso also carried about 10,000 kiloliters (250,000 gallons)
of petroleum products, which seeped from the ship and covered local waters with a fuel slick. On
31 January, tides, currents, and the wind freed the ship, which drifted closer to the U.S. station,
where it beached, capsized, and sank. Despite efforts of U.S., Argentine, and Chilean personnel
to contain the fuel and clean up the area, about 6,500 kiloliters (170,000 gallons) spilled from the
ship, which remains under water near DeLaca Island.

pliance by all their vessels engaged in or
supporting antarctic operations with the
relevant provisions of the following con-
ventions:

(a) the Convention on the Prevention
of Marine Pollution by Dumping of
Wastes and Other Matter, 1972 (the Lon-
don Dumping Convention);

(b) the International Convention for
the Prevention of Pollution from Ships,
1973, and the Protocol of 1978 relating
thereto, with Annexes, I, II, ill, and V
(MARPOL 73/78);

(c) the International Convention on
Standards of Training, Certification and
Watchkeeping for Seafarers with An-
nex, 1978, (the STCW Convention);

(d) the International Convention for
the Safety of Life at Sea, 1974, and
the Protocol of 1978 relating thereto
(SOLAB);

(e) the International Convention on
Load Lines, 1966 (the Load Lines Con-
vention); and

(f) the Convention on the Interna-
tional Regulations for Preventing Colli-
sions at Sea, 1972 (COLREGS).

3. When such vessels are warships,
naval auxiliaries, or other state-owned
or state-operated vessels used, for the
time being, only on government non-
commercial service, they shall take ap-
propriate measures not impairing op-
erations or operational capabilities of such
vessels to ensure that they act in a man-
ner consistent so far as is reasonable and
March 1990

practicable with these provisions.
4. If they are not parties, they become

parties to the conventions listed in par-
agraph 2 (a)—(f).

5. Those that are parties to MARPOL
73/78 consider taking actions within the
International Maritime Organization
(IMO) to secure designationof the waters
south of 60 degrees South latitude as a
special area under Annexes I and V of
that Convention, provided that the es-
tablishment of reception facilities oth-
erwise called for in these Annexes not
be considered either necessary or desir-
able in the Antarctic Treaty area.

6. They establish contingency plans
for marine pollution response in Ant-
arctica, including contingency plans for
vessels operating in the Antarctic Treaty
area, particularly vessels carrying oil. To
this end they shall:

(a) cooperate in the formulation and
implementation of such plans and in re-
sponding to pollution emergencies in
Antarctica; and

(b) draw on the advice of the IMO and
other international organizations, as ap-
propriate.

7. They convene, in accordance with
Recommendation IV-24, a meeting of ex-
perts to consider and provide advice on
the establishment of contingency plans
for marine pollution response and ad-
ditional requirements to reduce and pre-
vent pollution of the antarctic marine
environment, giving due consideration

Recalling the Scientific Committee on
Antarctic Research (SCAR) response to
Recommendation XII-3 and Recommen-
dation XIV-2, which call upon the Ant-
arctic Treaty Consultative Parties to
establish programs for detecting and
monitoring the effects of human activi-
ties on key components of antarctic eco-
systems;

Conscious that determining cause-
effect relationships between certain hu-
man activities and observed changes in
antarctic environments will require
knowledge of natural variation in ant-
arctic environments and accurate rec-
ords of such things as the types and
quantities of fuels used to supply heat
and light to antarctic stations and to op-
erate aircraft and land vehicles in Ant-
arctica;

Aware of the ecosystem monitoring
program being developed to help meet
the objectives of the Convention on the
Conservation of Antarctic Marine Living
Resources;

Desiring to identify and initiate coop-
erative, long-term monitoring programs
necessary to verify the predicted effects
and to detect and quantify the possible
unforeseen effects of human activities
on the antarctic environment; and

Recognizing that the design and im-
plementation of integrated, comprehen-
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sive, and cost-effective environmental
monitoring programs in Antarctica serve
both scientific and environmental pro-
tection purposes;

Recommend to their Governments that:
1. They encourage their national ant-

arctic programs, individually and collec-
tively, to continue and as appropriate,
expand programs in Antarctica aimed at
detecting and monitoring global envi-
ronmental change, including its effects
on the ozone layer over Antarctica, ef-
fects on antarctic terrestrial, marine, and
atmospheric environments and depen -
dent and associated ecosystems as well
as effects on antarctic living resources.

2. They undertake, individually and
collectively, to establish environmental
monitoring programs to verify the pre-
dicted effects and to detect the possible
unforeseen effects on antarctic environ-
ments and living resources of activities
in the Antarctic Treaty area, including:

(a) wastes disposal;
(b) contamination by oil or other haz-

ardous or toxic substances;
(c) construction and operation of sta-

tions, field camps, and related ship, air-
craft, and other logistic support facilities;

(d) conduct of science programs;
(e) recreational activities, and
(f)those affecting the purposes of des-

ignated protected areas.

3. They take such steps as necessary
to maintain accurate records of the ac-
tivities of their national programs in
Antarctica, including, among other
things, maintaining accurate records of
the types and quantities of fuels and other
materials transported to and used to
support their national programs in Ant-
arctica, the types and quantities of ma-
terials subsequently removed from
Antarctica, and the types and quantities
of materials disposed of in Antarctica by
various means, bearing in mind Rec-
ommendation XV-3.

4. They convene, in accordance with
Recommendation IV-24, a meeting of ex-
perts to consider and provide advice on:

(a) the types of cooperative, long-term
monitoring programs that would be use-
ful for detecting, quantifying, monitor-
ing, and determining the likely causes
of observed changes in air quality, snow
and water quality, and other key fea-
tures of antarctic environments and liv-
ing resources;

(b)on the methods that should be used
to collect, report, store, exchange, and
analyze needed data; and

(c) on where and how frequently var-
ious environmental parameters should
be measured.

To this end, they invite SCAR through
their national committees, to consider
and provide advice on the above mat-
ters.

5. They exchange information and es-
tablish cooperative working relation-
ships with those Specialized Agencies of
the United Nations and other interna -
tional organizations having a scientific
or technical interest in Antarctica that
are engaged in the planning and imple-
mentation of related scientific research
and environmental monitoring pro-
grams.

XV-6. Antarctic protected
area system: New Sites of
Special Scientific Interest
The Representatives,

Recalling Recommendations VIII-3 and
VIII-4;

Noting that management plans have
been prepared and approved by the Sci-
entific Committee on Antarctic Research
(SCAR) for certain Sites of Special Sci-
entific Interest additional to these al-
ready designated;

Considering that it would be advanta-
geous to gather experience of the prac-
tical effect of the management plans
prepared for these sites;

Recommend to their Governments that
they voluntarily take account of the
management plans, annexed to this Rec-
ommendation, for the following sites:

Site No. 29: Ablation Point-Ganymede
Heights, Alexander Island.

Site No. 30: Avian Island, North-West
Marguerite Bay.

Site No. 31: Mount Flora, Hope Bay,
Antarctic Peninsula.

XV-7. Antarctic protected
area system: Redesignation
of Specially Protected Area

No. 11, Cape Shirreff, as
Site of Special Scientific

Interest No. 32
The Representatives,

Recalling Recommendations III-VIII,
VIII-3, and VIII-4;

Conscious of the need to facilitate re-
search into important aspects of the ant-
arctic marine ecosystem;

Noting that there are certain long-term
research programs involving support ac-
tivities which may not be appropriately
provided in a Specially Protected Area,
but which need not endanger the ant-
arctic ecosystem or its components;

Noting further that the degree of er
vironmental protection specified in th
management plan of a Site of Specie
Scientific Interest need not be less tha
that provided in a Specially Protecte
Area;

Aware that a management plan for
Site of Special Scientific Interest at Cap
Shirreff has been prepared and ap
proved by the Scientific Committee 01
Antarctic Research (SCAR);

Recommend to their Governments thai
1. The inclusion in Annex B, Speciall

Protected Areas, of the Agreed Me
sures for the Conservation of Antarcti
Fauna and Flora of Recommendation I\/
11 (Specially Protected Areas: Cape Shii
reff) be terminated.

2. The number 11 in Annex B of th
Agreed Measures should not be used fo
another Specially Protected Area.

3. They voluntarily take account of th
management plan, annexed to this Re
ommendation, for Site of Special Sci
entific Interest N°32, Cape Shirreff
Livingston Island, South Shetland Is
lands.

XV-8. Agreed measures for
the conservation of

antarctic fauna and flora:
Amendment to Article VIII

(Management plans for
Specially Protected Areas)

The Representatives,

Noting that under Article VIII of th
Agreed Measures:

(i) paragraph 1 provides for designa
tion as Specially Protected Areas, "areas
of outstanding scientific interest. . .ir
order to preserve their unique natura
ecological system";

(ii) paragraph 2(c) provides that entr)
into a Specially Protected Area is pro-
hibited except in accordance with a per.
mit;

(iii)paragraph 4 provides that such "
permit shall have effect within a Spe-
cially Protected Area provided that:

(a) it was issued for a compelling sci-
entific purpose which cannot be served
elsewhere; and

(b) the actions permitted thereundei
will not jeopardize the natural ecologicai
system existing in that Area";

Noting further that Recommendatior
VII-2 urges that representative examples
of the major antarctic land and fresh-
water ecological systems shall be in-
cluded in the series of Specially Protected
Areas;
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Desiring to provide for greater cer-
tainty in the interpretation of paragraph
4 by means of the application of man-
agement plans relevant to each Specially
Protected Area;

Recognizing that to be fully effective
such Management Plans must be ac-
corded the same status as the conditions
in subparagraphs (a) and (b) of para-
graph 4;

Recommend to their Governments that
the following subparagraph be added to
paragraph 4 of Article VIII:

"and (c) the actions permitted there-
under are in accordance with any Man-
agement Plan accompanying the
description of a Specially Protected Area"
and amend subparagraphs accordingly.

XV-9. Antarctic protected
area system: Development
of improved descriptions

and management plans for
Specially Protected Areas
The Representatives,

Recalling that:
(a) the purpose of Specially Protected

Areas is to preserve both unique and
representative examples of the natural
ecological systems of areas which are of
outstanding scientific interest; and

(b) the appropriate national authority
of Antarctic Treaty Consultative Parties
may issue permits authorizing its na-
tionals to enter Specially Protected Areas
for compelling scientific purposes which
cannot be served elsewhere;

Noting that the descriptions of Spe-
cially Protected Areas in Annex B of the
Agreed Measured for the Conservation
of Antarctic Flora and Fauna do not pro-
vide detailed descriptions of the natural
ecological systems and components
thereof that the Protected Areas are in-
tended to preserve;

Noting also that the descriptions of
Specially Protected Areas do not indi-
cate the types of activities that could or
could not be carried out in the desig-
nated Specially Protected Areas without
harming or damaging any of the com-
ponents of the natural ecological sys-
tems that the areas are intended to
preserve;

Recoin mend to their Governments that:
1. They review the descriptions of

Specially Protected Areas in Annex B of
the Agreed Measures and, for those Areas
which they or their nationals had pro-
posed be listed in the Annex, they pro-
vide a more detailed description of the
natural ecological system that the Area

is intended to preserve and a provisional
Area management plan for considera-
tion at the XVIth Antarctic Treaty Con-
sultative Meeting;

2. Future proposals for designating
Specially Protected Areas include:

(a) a clear description of the location
and the key physical and biological fea-
tures of the area to be protected, includ-
ing a description of the markers and/or
natural features that delineate the area;

(b) a map and/or photographs show-
ing the boundaries and key features of
the proposed Specially Protected Area;

(c) a detailed description of the key
components of the unique natural eco-
logical system intended to be preserved
by designating the Area as a Specially
Protected Area;

(d) descriptions of the types of activ-
ities (including activities outside the Area)
that could jeopardize any of the com-
ponents of the unique ecological system
intended to he preserved; and

(e) descriptions of steps that should
be taken to avoid or minimize damage
in cases where access to the area may
be authorized for a compelling scientific
purpose which cannot be served else-
where;

(f)descriptions of measures necessary
to ensure preservation of the area's
unique or representative natural ecolog-
ical systems.

3. They invite SCAR, through their
national committees, to have regard to
the preceding when considering pro-
posals for Specially Protected Areas; and

4. They annually advise SCAR and the
Antarctic Treaty Parties of any activities
that they authorized to be conducted in
Specially Protected Areas during the
preceding year and that they expect to
authorize in the next year.

XV-10. Antarctic protected
area system: Establishment

of Specially Reserved
Areas (SRAs)

The Representatives,

Recognizing that the increasing num-
ber and scope of activities in the Ant-
arctic Treaty area may reduce the unique
scientific and other values of Antarctica;

Noting that the Agreed Measures for
the Conservation of Antarctic Flora and
Fauna established a mechanism to des-
ignate Specially Protected Areas to pre-
serve the unique natural ecological
systems of areas of outstanding scien-
tific interest;

Noting also that neither the Agreed
Measures nor other Recommendations
adopted by the Antarctic Treaty Con-
sultative Parties provide a specified

mechanism for identifying and protect-
ing areas of outstanding geological, gla-
ciological, geomorphological, aesthetic,
scenic, or wilderness value;

Recalling that Recommendation VII-2
calls upon the Antarctic Treaty Parties
to include in the series of Specially Pro-
tected Areas listed in Annex B of the
Agreed Measures;

(a) representative examples of the ma-
jor antarctic land and fresh-water eco-
logical systems;

(b) areas with unique complexes of
species;

(c)areas which are the type locality or
only known habitat or any plant or in-
vertebrate species;

(d) areas which contain specially in-
teresting breeding colonies of birds or
mammals; and

(e) areas which should be kept in-
violate so that in the future they may be
used for purposes of comparison with
localities that have been disturbed by
humans;

Recommend to their Governments that:
1. They undertake a continuing re-

view of the geographical features and
uses of Antarctica and, as appropriate
propose designating areas of outstand-
ing geologic, glaciological, geomorpho-
logical, aesthetic, scenic, or wilderness
value as Specially Reserved Areas (SRAs).

2. Proposals for designation of Spe-
cially Reserved Areas shall be accom-
panied by a proposed management plan
which shall include:

(a) a clear description of the location
and the key features of the proposed
SRA, including a description of the
markers and/or natural features that de-
lineate the area;

(b) a map and/or photographs show-
ing the boundaries and key features of
the proposed SRA;

(c) the rationale for the proposed list-
ing;

(d) descriptions of the types of activ-
ities that could be conducted in or near
the proposed without jeopardizing the
special values intended to be protected;

(e) descriptions of the types of activ-
ities (including activities outside the SRA)
that could adversely affect the special
values intended to be protected; and

(f)descriptions of steps that should be
taken to minimize impacts in cases where
access to the SRA is authorized;

3. In due course, they include in the
series of Specially Reserved Areas rep-
resentative examples of the major geo-
logical, glaciological, and geomorphical
features of Antarctica and representa-
tive examples of areas of outstanding
aesthetic, scenic, and wilderness value.

4. Entry into Specially Reserved Areas
be prohibited, except for the purposes
authorized in the approved manage-
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ment plan for the area or in accordance
with a permit issued by the appropriate
national authority for a compelling sci-
entific purpose which cannot be served
elsewhere, and which will not adversely
affect the natural features intended to
be not protected by the SRA.

5. They invite SCAR, through their
national committees, the Commission for
the Conservation of Antarctic Marine
Living Resources, and as appropriate,
other components of the Antarctic Treaty
system to review and comment on pro-
posals before they are considered by the
Consultative Parties.

6.They annually advise SCAR and each
other of activities that they authorized
to be conducted in Specially Reserved
Areas during the preceding year and that
they expect to authorize in the following
year.

XV-11. Antarctic protected
area system: Establishment

of Multiple-Use Planning
Areas (MPAs)

The Representatives,

Desiring to protect and maintain the
unique biological, geological, glaciolog-
ical, geomorphological, ecological, sci-
entific, historic, aesthetic, scenic, and
wilderness values of Antarctica;

Recalling Recommendation XIII-5 in-
viting the Scientific Committee on Ant-
arctic Research (SCAR) to offer advice
on the system of protected areas in the
Antarctic;

Noting that SCAR's response to Rec-
ommendation XIII-5, provided in its re-
port "The Protected Area System in the
Antarctic," recommended among other
things that the Antarctic Treaty Con-
sultative Parties create an additional cat-
egory of protected area where
coordinated management of activities
would minimize harmful environmental
impacts so as not to detract from the
values for which the area was desig-
nated;

Recalling the importance of preserving
the freedom of scientific research guar-
anteed by the Antarctic Treaty;

Recommend to their Governments that:
1. They take cooperative action to en-

sure that ongoing and planned human
activities in Antarctica, through their
combined or cumulative effects, do not
result in mutual interference or in ad-
verse impacts upon the antarctic envi-
ronment.

2. As one means to this end, they des-
ignate, where appropriate, Multiple-Use
Planning Areas (MPA5) to assist in co-
ordinating human activities in those areas
where such activities pose identified risks
10

of mutual interference or cumulative en-
vironmental impacts.

3. The number and size of MPAs be
kept to the minimum necessary to meet
the objectives set forth in paragraphs 1
and 2.

4. Each Multiple-Use Planning Area
shall be designated pursuant to a man-
agement plan developed through con-
sultations, as appropriate, among
interested Parties and approved by the
Antarctic Treaty Consultative Parties.
Such plans shall, as appropriate, in-
clude:

(a) a description of the purposes and
objectives of the management plan;

(b) a description of the area to which
its provisions apply;

(c) a description of ongoing and
planned human activities, including the
operation of research stations and re-
lated logistics activities;

(d) identification of any Specially Pro-
tected Areas (SPAs), Sites of Special Sci-
entific Interest (SSSIs), Specially Reserved
Areas (SRAs), and Historic Monuments
(HMs) within the MPA;

(e) a description of the environmental
characteristics and features and subjects
of current and planned scientific re-
search, if any, threatened by interfer-
ence by ongoing or planned human
activities or their cumulative impacts;

(f) specific measures to avoid or min-
imize mutual interference and cumula-
tive impacts, including where necessary,
measures applicable to:

(i) construction and operation of sta-
tions and related logistic support facili-
ties;

(ii) vessel operations, including iden-
tification of areas which are unsafe for
navigation, and designation of safe an-
chorages and sea lanes or channels for
safe access to stations;

(iii) small-boat operations, including
maintenance and discharge control, and
identification of areas where operations
should be prohibited (except for essen-
tial research);

(iv)aircraft and helicopter operations,
including designation of safe landing
areas and identification of areas where
operations below a designated altitude
should be prohibited;

(v) vehicle operations, including
maintenance and discharge controls and
identification of areas which are unsafe
or unsuitable for operation;

(vi) scientific research activities, in-
cluding means to ensure the availability
of up-to-date information about the na-
ture and location of ongoing or planned
field work and means to prevent dis-
turbance of organisms or features being
studies by various investigators;

(vii) visitors, including designation of
areas within which access by tourists or
other visitors should be limited or pro-
hibited, and/or areas to which such ac-
cess might be directed to obtain maximum

benefit from exposure to the character-
istics of the area;

(viii) information, including means to
ensure that all individuals present or in-
tending to be present within the MPA,
are fully aware of the provisions of the
management plan, as well as other rel-
evant measures adopted by Consulta-
tive Parties (e.g., provisions governing
access to scientific stations);

(ix) notification, as far in advance as
possible, by each Party of research and
other activities which it or its nationals
intend to carry out in the MPA, includ-
ing copies of any necessary permits is-
sued;

(x)annual reports by each Party of ac-
tivities it or its nationals carried out in
the MPA management plan and any in-
stances of possible violations of the
management plan;

(g) provisions for periodically review-
ing the plan to identify changes that may
be necessary to take account of changing
circumstances or better to accomplish
their purposes.

5. They invite SCAR, through their
national committees, the Commission for
the Conservation of Antarctic Marine
Living Resources, and as appropriate,
other components of the Antarctic Treaty
system to review and comment on pro-
posed management plans for Multiple-
Use Planning Areas before designation
is considered by the Consultative Par-
ties.

6. They periodically review manage-
ment plans to ensure that they are being
implemented effectively and as appro-
priate, approve proposed changes nec-
essary to take account of changing
circumstances or better to accomplish
their purposes.

XV-1 2. Antarctic protected
area system: Historic sites

and monuments
The Representatives,

Recalling Recommendations I-TX, V-4,
VI-14, VII-9, XII-7, XIII-16, and XIV-8.

Recommend to their Governments that
the following historic monuments be
added to the "List of Historic Monu-
ments Identified and described by the
Proposing Government or Govern-
ments" annexed to Recommendation VII-
9 and that thereafter they be accorded
the respect and protection required by
the Recommendation recalled above:

• Richard E. Byrd Historic monu-
ment, McMurdo Station, Antarctica
(77°51'S 166°40'E). Bronze bust on black
marble, 1.55 meters high by 0.625 meters
square, on wood platform, bearing in-
scriptions describing the polar achieve-
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NSF photos.

During the XVth Antarctic Treaty Meeting, representatives added the Richard E. Byrd historic
monument (photo, left of caption) to the list of protected, historic antarctic monuments. Donated
by the National Geographic Society, the memorial has stood near the National Science Foun-
dation's Chalet in McMurdo Stations's International Square, since it was erected in 1965 (see
photo above). The bronz bust of Richard E. Byrd, which is on a polished black Norwegian marble
pedestal, has temporarily been moved to the west side of the Chalet while the new McMurdo
science facility is under construction.

ments of Richard Evelyn Byrd. Erected
at McMurdo Station in 1965.

• East Base, Antarctica, Stonington
Island (68°11'S 67°00'W). Buildings and
artifacts at East Base, Stonington Island,
and their immediate environs. These
structures were erected and used during
two U.S. wintering expeditions: the
Antarctic Service Expedition (1939-1941)
and Ronne Antarctic Research Expedi-
tion (1947-1948). The size of the historic
area is approximately 1,000 meters in the
north-south direction (from the beach to
Northeast Glacier adjacent to Back Bay)
and approximately 500 meters in the east-
west direction.

XV-13. Antarctic protected
area system: Historic sites

and monuments
The Representatives,

Recalling that Historic Monument No.
53 was added to the list of Historic Mon-
uments annexed to Recommendation VII-
9, and that this Historic Monument cel-
ebrates the rescue by the Chilean pilot
Luis Pardo Villalon of the survivors of
the British vessel Endurance in 1916 and
consists of a monolith placed on Ele-
phant Island with replica monoliths
placed at the Chilean stations "Arturo
Prat" on Greenwich Island and "Rodol-
pho Marsh" on King George Island;

Noting that during the XXI Vth Chilean
Antarctic Scientific Expedition in 1987–

1988, a bronze bust of the pilot Pardo
was placed on each of these monoliths;

Recommend to their Governments that
the following clause be added at the end
of the description of Historic Monument
No. 53 in Recommendation XIV-8:
"Bronze busts of the pilot Luis Pardo
Villalon were placed on the three above-
mentioned monoliths during the XXIVth
Chilean Antarctic Scientific Expedition
in 1987-1988."

XV-14. Promotion of
international scientific

cooperation: A declaration
The Representatives,

Recommend to their Governments that
they approve the following declaration
on scientific research in Antarctica:

The Governments participating in the
XVth Consultative Meeting:

Deeply aware of the role that Antarctica
and the southern ocean play in inter-
active physical, chemical, and biological
processes that regulate the total Earth
System;

Recognizing that,
(a) the antarctic region has a high neg-

ative radiation budget and so acts as one
of the Earth's "refrigerators." Any
changes in the budget will have global
consequences on atmospheric and
oceanic circulation;

(b) conditions beneath the ice shelves
and the girdle of sea ice promote the

formation of cold bottom water that
drains northward;

(c) polar seas play an especially im-
portant role in the exchange of carbon
dioxide between ocean and atmosphere
since they may be large sinks for carbon
dioxide. These processes are controlled
by the sea-ice formation, thermohaline
convection and biological productivity;

(d) Antarctica provides unique con-
ditions for investigating the impact of
anthropogenic pollutants on atmos-
pheric ozone;

(e) a detailed record of past global cli-
mate and atmospheric chemistry ex-
tending over hundreds of millennia is
preserved within the antarctic ice sheet,
and in the sediments of the southern
ocean and the antarctic continent;

(f) because climate change is predicted
to be largest at high latitudes, detection
of such change above the background of
high natural variability is best sought in
the polar regions;

(g) plant communities existing under
polar conditions are sensitive to changes
in temperature and may be good indi-
cators of climate change;

(h) the antarctic ice sheet contains
enough water to raise global sea level
worldwide some 60 meters. Any green-
house climate warming which makes
even a small change to this volume of
ice will have a significant impact on sea
level;

Recognizing, with appreciation, that the
contribution that antarctic science can
make to these scientific questions is the
subject of intensive work within the Sci-
entific Committee on Antarctic Research
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(SCAR) and that they have identified the
following five major, interconnected, in-
terdisciplinary research thrusts for the
purpose of defining and encompassing
research priorities:

(a) detection of changes of global im-
portance best observed in Antarctica;

(b) processes linking antarctic ice and
biological systems to the global ocean
and atmosphere;

(c) antarctic sources of paleoenviron-
mental information;

(d) ecology in the changing antarctic
environment;

(e) monitoring changes in Antarctica;

Recognizing, moreover, that other sci-
entific programs which are not so di-
rectly relevant to issues of global change
are of no less value to science;

Conscious of the need to ensure that
all antarctic activity is based on infor-
mation adequate to ensure that in-
formed judgments can be made about
their environmental consequences;

Renew their commitment to the pur-
suit of scientific research in the Antarc-
tic; and

Declare their intent:
1. Vigorously to pursue scientific re-

search programs in Antarctica in a man-
ner which makes the most productive
use of the resources available.

2. To ensure that their scientific en-
deavors contribute as much as possible
to programs of global significance being
undertaken or being prepared by the In-
ternational Council of Scientific Unions
and by other international organiza-
tions.

3. To ensure that research results and
observations are, in accordance with Ar-
ticle III of the Antarctic Treaty, made
freely available and that the results of
antarctic programs of global significance
are brought to the attention of the in-
ternational scientific community as rap-
idly as possible.

4. To ensure that activities in the Ant-
arctic take full account of the global im-
portance of the Antarctic as a scientific
laboratory and as a place where aspects
of global changes can most readily be
monitored.

5. To ensure, in conformity with the
declaration in Recommendation IX-5 on
the antarctic environment, that all ant-
arctic activity is based on information
adequate to ensure that informed judg-
ments can be made about their environ-
mental consequences.

XV-15. Promotion of
international scientific

cooperation
The Representatives,

Recalling Articles II and III of the Ant-
arctic Treaty and Recommendations re-
12

lating to the facilitation of international
scientific cooperation;

Recognizing the increasing importance
of Antarctica for scientific research, es-
pecially for the global environment;

Noting that the number of countries
actively involved in antarctic scientific
research has increased considerably in
recent years;

Recognizing that this development has
led to a concentration of research sta-
tions and of logistical support facilities
in the more easily accessible regions of
Antarctica and that this can lead to re-
dundancy in scientific programs and to
unfavorable impact on the environment;

Conscious of the need to maximize the
scientific output for a minimum of en-
vironmental impact;

Conscious that the sophistication and,
therefore, the cost of many antarctic sci-
entific programs is increasing and that
some Consultative Parties are more able
than others to bear the cost of such so-
phisticated programs;

Recognizing the scientific importance
of environmental monitoring programs
in the broadest sense and that without
these programs many advances in ant-
arctic science which are of global signif-
icance would not be possible;

Recognizing the need to encourage
timeliness, relevance, and excellence in
the pursuit of antarctic science and the
importance of inter-comparability and
accuracy in integrated research pro-
grams to the end that the contributions
to knowledge of these programs may be
greater than the sum of their constituent
parts;

Desiring to promote efficiency in the
utilization of scarce resources;

Noting that the promotion of inter-
national scientific cooperation in antarc-
tic research is the basic objective of
SCAR's activities and warmly welcoming
SCAR's commitment to the holding of
an unprecedented Antarctic Science
Conference in 1991 designed to foster
interdisciplinary discussion and science
planning among antarctic scientists, and
the integration of antarctic research into
global programs and the strengthening
of the interaction of antarctic science,
represented by SCAR, with the inter-
national science community;

Recommend to their Governments that:
1. They take such steps as may be open

to them to encourage participation in the
SCAR Antarctic Science Conference in
1991 on the part of their antarctic com-
munities and take note of its results.

2. All Contracting Parties, in planning
antarctic activities, should seek through
consultation within the antarctic science
community, to take account of the sci-
entific objectives of SCAR.

3. Through their national committees,
they invite SCAR to:

(a) facilitate the participation in its ac-
tivities of representatives from antarctic
scientific communities with less experi-
ence or fewer resources; and

(b) consider identifying, by scientific
discipline and geographical area, sci-
entific topics, including data gathering
and environmental monitoring, by which
countries with less experience or fewer
resources would best be able to ensure
that their activity contributed to knowl-
edge of Antarctica to the benefit of all.

4. That those with longer and wider
experience of antarctic science and lo-
gistics should, as far as practicable and
feasible, favorably consider requests for
advice, training and participation in their
national antarctic programs from those
with less experience, and otherwise en-
courage cooperation with their pro-
grams.

5. Generally, they should seek by all
means open to them to promote the ob-
jectives of Article III of the Antarctic
Treaty.

XV-16. Facilitation of
scientific research:
Comparability and

accessibility of antarctic
scientific data

The Representatives,

Recalling:
(a) Article III (1) (c) of the Antarctic

Treaty calling on Parties to exchange and
make freely available scientific obser-
vations and results from Antarctica;

(b)Recommendation XIII-5 inviting the
Scientific Committee on Antarctic Re-
search (SCAR) to offer scientific advice
on how to improve the comparability and
accessibility of antarctic scientific data;
and

(c) that the report of the XIVth Con-
sultative Meeting identified determina-
tion of types of useful data for
management and assessment and the
development of a directory as two im-
portant initial steps to improve data
comparability and accessibility;

Noting that:
(a) the Report of XX SCAR responds

to Recommendation XIII-5 by describing
several steps needed for the establish-
ment of an antarctic data system and by
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calling for the establishment of a com-
mittee on data management to advise on
the development of such a system;

(b) SCAR has established such a com-
mittee with the following terms of ref-
erence:

(i) to determine the requirements
within SCAR for a coordinated approach
to data;

(ii) to consider the possible compila-
tion of a SCAR directory of available
items, databases, geographical infor-
mation systems, data centers, specimen
holdings, relevant archives, and biblio-
graphic collections;

(iii) to consider the formation of
guidelines for common or minimum for-
mats for data collection and archiving;
and

(iv) to suggest areas for coordination
with external activities or organizations;

(c) the Report of XX SCAR identifies
the development of national directories
of antarctic data as the logical first step
in the development of a data system;

Desiring:
(a) to improve the accessibility and

comparability of antarctic scientific data
to help give effect to Article III (1) (c) of
the Antarctic Treaty; and

(b) to create an antarctic scientific data
system for use in facilitating environ-
mental assessment and monitoring and
the promotion of scientific research;

Recommend to their Governments that:
1. They develop and make available

to SCAR and other Antarctic Treaty Par-
ties a directory listing where and in what
format antarctic scientific data now ex-
ist.

2. They agree, working in cooperation
with the SCAR Committee to compile
an Antarctic Scientific Data Directory.

3. They agree to assist the SCAR Com-
mittee to develop a program of work de-
scribing further steps needed to create
an Antarctic Scientific and Environmen-
tal Data System, including consideration
of relevant technologies.

4. Upon completion of the draft pro-
gram of work developed by SCAR, in
cooperation with relevant governmental
experts, they convene, in accordance with
Recommendation IV-24, a Meeting of
Experts, with expertise in data manage-
ment, to consider how to establish an
Antarctic Scientific and Environmental
Data system.

XV-17. Facilitation
of scientific research: The

siting of stations
The Representatives,

the Antarctic Treaty is one of the fun-
damental principles of the Treaty;

Affirming that measures adopted in this
recommendation are not intended to in-
terfere with the possibility of a non-Con-
sultative Party establishing a station in
Antarctica but to ensure that such Par-
ties may maximize their contribution to
knowledge and the protection of the
Antarctic;

Recalling Recommendations I-I, VI-4,
VII-I, Vill-il, VIII-13, IX-5, XII-3, and
XIV-2;

Recalling that at the XIIIth Consulta-
tive Meeting, Recommendation XIIl-6
was adopted, calling for consultations
between nations of antarctic programs
operating existing stations in the same
vicinity;

Recalling that the Final Report of the
XIVth Consultative Meeting notes that:

(a) new stations had a greater possi-
bility of maximizing their scientific po-
tential if established in the widest possible
range of areas;

(h) SCAR had:

(i) recorded its concern that the con-
tinued increase in the number of stations
in some parts of the Antarctic could re-
sult in unproductive duplication of sci-
entific programs; and

(ii) recommended that adequate prior
notice be given of intent to undertake a
development or scientific activity that is
likely to have a major environmental im-
pact; and

(c) a process of consultation was
needed which started as early as pos-
sible in the planning stage of the new
station and continued through subse-
quent stages, including the develop-
ment and implementation of routine
operations;

Recognizing that the establishment of
a new station or major logistic support
facility is an activity which is likely to
have more than a minor or transitory
effect on the environment and is there-
fore subject to the Comprehensive En-
vironmental Evaluation procedure
described in Recommendation XIV-2;

Bearing in mind that while the estab-
lishment in the same vicinity of scientific
research stations and logistic support fa-
cilities may favor scientific cooperation
and the functioning of these stations,
excessive concentration of such instal-
lations may have a negative effect on
scientific activities and on the environ-
ment;

Recommend to their Governments that:
1. They urge Contracting Parties, when

considering the establishment of new
stations or facilities, to take the follow-

ing measures to avoid excessive concen-
tration in Antarctica of such stations or
facilities:

(a) early as possible when considering
the establishment of a new station or
facility in the vicinity of one or more
existing stations or facilities, Contract-
ing Parties should initiate, through their
national antarctic program, a process of
consultations, coordination, and possi-
ble cooperation with the other national
antarctic program or programs con-
cerned, which should continue through
the subsequent stages, including the de-
velopment and implementation of rou-
tine logistic operations, with a view to
minimizing both interference with ex-
isting programs and impact on the en-
vironment;

(b) before establishing a new station
or facility, Contracting Parties should
prepare a Comprehensive Environmen-
tal Evaluation in accordance with Rec-
ommendation XIV-2; and

2. In the case of a station or facility
which the national antarctic program of
a non-Consultative Party proposes to es-
tablish, they offer assistance to the man-
agers of that program with respect to the
choice of site and the preparation of the
Comprehensive Environmental Evalua-
tion, with a view to maximizing the sci-
entific output of the new program and
minimizing its environmental impact.

XV-18. Cooperation in
meteorological and sea-ice

information services for
maritime and air navigation

in Antarctica
The Representatives,

Recalling Article II of the Antarctic
Treaty and the Recommendations relat-
ing to cooperation in antarctic logistics
(11-5,111-3, IV-25) as well as Recommen-
dation XIV-10 on the marine meteoro-
logical and sea-ice information service;

Having regard to the continuing occur-
rence of hazardous situations leading to
loss of or. damage to ships in the Treaty
Area,

Noting the report of a SCAR Council
of Managers of National Antarctic Pro-
grams (COMNAP) group of experts
meeting;

Taking into account the results of dis-
cussion on Recommendation XIV-9 con-
cerning air safety in Antarctica, revealing
the urgent necessity to improve mete-
orological information for flights in the
area of the Antarctic;

Wishing to act to increase the efficiency
and safety of maritime and air naviga-
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Reaffirming that freedom of scientific
investigation as set out in Article II of
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tion in the Treaty area on the basis of
international cooperation;

Recommend to their Governments that:
1. They continue to consider ways of

developing and improving meteorolog-
ical and sea-ice information services for
maritime and air navigation in the Ant-
arctic Treaty area;

2. The report of the Leningrad group
of experts meeting be referred to the
World Meteorological Organization
(WMO) Working Group on Antarctic
Meteorology for formal consideration and
comment at its next meeting.

3. Upon completion of the review by
the WMO Working Group on Antarctic
Meteorology the matter be considered
by COMNAP, in association with SCAR,
for the purpose of recommending any
appropriate further joint or individual
action to the next Consultative Meeting.

4. In order to assist in improving me-
teorological services to maritime and air
navigation, they take prompt measures
to participate in the Integrated Global
Ocean System Service (IGOSS), drifting-
buoy, and automatic weather station
programs to provide maximum data for
international exchange and operational
use.

XV-19. Cooperation in
the hydrographic charting

of antarctic waters
The Representatives,

Recognizing the importance and his-
torical values of activities carried out by
the countries who developed the pres-
ent knowledge of antarctic hydrogra-
phy.

Aware that there have been significant
increases in both the number and size
of vessels operating in antarctic waters
in recent years.

Recognizing that severe environmental
conditions in the Antarctic give rise to
particular risks for shipping and hydro-
graphic activities.

Recognizing that the sea-ice conditions
can lead to the diversion of shipping from
acknowledged routes, thus requiring the
extension of charting into waters contig-
uous to such routes.

Conscious that the safety of life at sea
and the protection of the antarctic ma-
rine environment and dependent and
associated ecosystems requires that the
Consultative Parties should take all pos-
sible steps, open them, by improving
the charting of antarctic waters to ensure
the safety of navigation so that maritime
accidents are reduced to a minimum.
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Recognizing that the resources avail-
able to devote to hydrographic surveys,
the accurate positioning and description
of the antarctic coastline are scarce.

Conscious of the benefits to be gained
by making provision for international
cooperation between those countries
which undertake hydrographic surveys
and nautical charting of antarctic waters
and of utilizing to the maximum extent
cooperative arrangements which al-
ready exist routinely between hydro-
graphic offices and, therefore, of the need
to avoid the establishment of a parallel
system.

Aware of the role traditionally played
by the International Hydrographic Or-
ganization (IHO) in contributing to co-
operation between hydrographic offices,
and by the Scientific Committee on Ant-
arctic Research (SCAR) in all carto-
graphic and other scientific activities in
Antarctica.

Recommend to their Governments that:
1. They increase their mutual coop-

eration in the hydrographic survey and
charting of antarctic waters in order to
contribute to the safety of navigation,
the protection of the antarctic environ-
ment and dependent and associated
ecosystems and for scientific purposes.

2. For the purposes of hydrographic
survey and charting and associated ter-
restrial surveys and mapping, they co-
ordinate their activities within the
frameworks as appropriate.

XV-20. Air safety
in Antarctica

The Representatives,

Recalling Recommendations J-X and
XIV-9;

Recognizing the importance of ensur-
ing safe air operations in the Antarctic,
and:

(a) that there is a wide range of prob-
lems in air operations which are becom-
ing more urgent with increasing activity;

(b) that the principal body of knowl-
edge and experience of antarctic air op-
erations, and its current problems, lies
with the operators of national antarctic
programs;

Noting, with appreciation, the Report
of the Meeting of Experts on Air Safety
in Antarctica, held in Paris from 2 to 5
May 1989;

Recommend to their Governments that:
1. For the purpose of ensuring that

measures for improved air safety apply
to all flights in Antarctica, measures to
improve air safety set out in paragraphs
2-10 below should be elaborated on the

basis of International Civil Aviation Or-
ganization (ICAO) criteria, taking due
account of the specific features of Ant-
arctica as well as existing practices and
services.

2. For the purpose of ensuring the
safety of air operations in the Antarctic
Treaty area, they exchange, preferably
by 1 September and no later than 1 No-
vember each year, information about their
planned air operations in accordance with
the standardized format at Annex 1 to
this Recommendation.

3. For the purpose of improving air
safety in Antarctica, national antarctic
programs operating aircraft in Antarc-
tica and their aircrews should be pro-
vided with a continuously updated
compendium ("Handbook") describing
ground facilities, aircraft, and aircraft
operating procedures (including heli-
copters) and associated communications
facilities operated by each national ant-
arctic program (out of the use of which
questions of liability will not arise) and,
therefore, they should:

(a)prepare such a Handbook as a mat-
ter of urgency;

(b) facilitate the preparation of such a
Handbook by their national antarctic
program operators by collective action
through the medium of the Council of
Managers of National Antarctic Pro-
grams (COMNAP) federated to SCAR;

(c) adopt a loose-leaf format in which
information provided by each national
operator is kept separate (unless facili-
ties are jointly operated) so as to facili-
tate updating of information;

(d) request their national antarctic op-
erators to provide information for the
purpose of compiling the Handbook in
accordance with Annex 2 to this Rec-
ommendation.

4. For the purpose of ensuring mutual
awareness of current air operations and
exchanging information about them, they
should designate:

(a) Primary Air Information Stations (PAlS)
which coordinate their own air informa-
tion and information from the Secondary
Air Information Stations (if any) for the
purpose of notifying current air opera-
tions to other PAlS. These PATS should
have adequate communication facilities
able to transmit "hard copy" information
by means of an agreed high-frequency data
mode and/or INMARSAT; and

(b) Secondary Air Information Stations
(SAIS) which comprise stations/bases
(including field bases and ships) which
provide air information to their parent
coordinating PAlS.

5. For the purpose of avoiding air in-
cidents in areas beyond the range of very-
high-frequency radio coverage of pri-
mary and secondary stations, aircraft
outside the areas covered by primary and
secondary stations should use a specific
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radio frequency to apply the "TIBA"
procedure laid down in Annex 11 to the
Convention on International Civil Avia-
tion.

6. So as to ensure compliance with
Article VII, paragraph 5, of the Antarctic
Treaty and also Recommendation X-8,
Part IV, they should keep one another
informed about non-governmental flights
and a reminder of the above provisions
should be given to all pilots filing a flight
plan to Antarctica.

7. So as to provide for the improved
collection from and exchange within
Antarctica of meteorological data and in-
formation of significance to the safety of
antarctic air operations, they should:

(a) encourage the World Meteorolog-
ical Organization in their work toward
this end; and

(b) take steps to improve meteorolog-
ical services available in Antarctica, spe-
cifically to meet aviation requirements.

8. For the purpose of ensuring effec-
tive communications between Primary
Air Information Stations (PAlS), they
ensure that their PATS have adequate
facilities for communicating with other
PATS, and that, in this connection, they
bear in mind the INMARSAT system.

9. For the purpose of locating aircraft
in distress in Antarctica, and noting the
possibilities offered by the COSPAS-
SARSAT system for the location of
Emergency - Locator - Beacons -Aircraft
transmitting on 406 megahertz, they
designate points of contact which are to
be the addresses of emergency location
messages relating to air operations in
Antarctica generated by the COSPAS-
SARSAT system.

10. For the purpose of enhancing the
safety of operation of aircraft in the longer
term, studies should be undertaken, at
a suitable time, aimed at making use of
a satellite communication and naviga-
tion system being developed within the
framework of ICAO.

XV-21. Use of
antarctic ice

The Representatives,

Considering that the ice existing in Ant-
arctica represents the world's largest
freshwater reserve;

Noting that, technological develop-
ments might one day make it possible
to utilize icebergs detached from the
continent for freshwater requirements,
especially in coastal areas;

Recalling the principles enshrined in
the Antarctic Treaty, which lay down a
regime for international cooperation
guaranteeing that Antarctica shall con-
tinue forever to be used exclusively for
March 1990

peaceful purposes and shall not become
the scene or object of international dis-
cord;

Convinced that the structure estab-
lished under the Antarctic Treaty has
proved effective in promoting interna-
tional peace, in keeping with the pur-
poses and principles of the United
Nations Charter;

Concerned that uncontrolled activities
relating to the exploitation of antarctic
icebergs could also have an adverse ef-
fect on the unique antarctic environment
and its dependent and associated eco-
systems;

Noting that sufficient scientific infor-
mation is not yet available on the envi-
ronmental impacts, including global
climate and weather, which might occur
in the event of floating icebergs being
used for that purpose;

Noting that the harvesting of ice in the
coastal regions of Antarctica, especially
if this were to require land-based in-
stallations, could give rise to a number
of additional environmental or other is-
sues;

Acknowledging that the Antarctic Treaty
is the most appropriate framework for
fostering international efforts to guar-
antee the protection of the environment
and give impetus to the freedom of sci-
entific research and cooperation in Ant-
arctica;

Recognizing the desirability that com-
mercial exploitation of antarctic ice not
occur, in any case, prior to examination
by the Contracting Parties to the Ant-
arctic Treaty of the issues posed by such
activity;

A large tabular iceberg floats in the Ross Sea.
Such icebergs are common in the oceans sur-
rounding Antarctica.
NSF photo by Russ Kinne.
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Recommend to their Governments that:
1. They exchange information on the

feasibility of commercial exploitation of
icebergs, relevant technologies, and
possible environmental impacts.

2. Through their national committees,
they invite SCAR to provide advice, as
appropriate, on the above-mentioned
matters, and continue to coordinate re-
search programs in polar glaciology, bi-
ology, oceanography, and meteorology
in relation to antarctic ice.

3. They include an item on "Use of
Antarctic Ice" on the agenda of the XVIth
Consultative Meeting.

XV-22. Antarctic Treaty
thirtieth anniversary

commemorative stamp
issue

The Representatives,

Recommend to their Governments that:
1. On the occasion of the Thirtieth An-

niversary of the entry into force of the
Antarctic Treaty, each Consultative Party
should issue a commemorative stamp (or
stamps) on a common date in 1991 (e.g.,
23 June 1991).

2. The stamp (or stamps) should bear,
in the language or languages of each is-
suing country, the following words:

"Antarctic Treaty 1961-1991."
3. Consideration be given to the themes
of protecting the antarctic environment
and international cooperation in antarc-
tic scientific research for the most prom-
inent features of the design.

4. There should be incorporated into
the design of the stamp (or stamps), the
Antarctic Treaty emblem representing
the map of Antarctica which appears on
the official documents of Consultative
Meetings.

5. Any additional matter should be
consonant with the provisions and the
spirit of the Antarctic Treaty.

6. The number of stamps to be issued
and the denominations of the stamp or
stamps should remain at the discretion
of the issuing country.

Annex to
Recommendation XV-6

Site of Special Scientific
Interest No. 29: Ablation
Point-Ganymede Heights,
Alexander Island

Geographical location
lhe Ablation Valley-Ganymede

Heights massif and its valley systems
(70°40'S 68°25'W) is situated on the mid-
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east coast of Alexander Island overlook-
ing the shelf ice of George VI Sound and
about 120 kilometers from open sea to
the north.

Management plan
(i) Description of site
The Site extends from 70°45' to 70°55'

and from 68°40'W to the George VI Sound
coastline.

The largely ice-free area comprises
three main and two lesser valley systems
separated by often precipitous ridges and
plateaus 650-760 meters high. The site
is bounded by Grotto Glacier to the north,
Jupiter Glacier to the south and west,
and George VI Sound to the east. The
area extends 18 kilometers from north
to south and 10 kilometers from east to
west, rising to a maximum altitude of
1,070 meters.

(ii) Reason for designation
The site represents one of the largest

ablation areas in West Antarctica. It has
a complex geology, the main rock types
being conglomerates, arkostic sand-
stones, and shales with subordinate
pebbly mudstones and sedimentary
breccias. The vase of the succession is
formed of a spectacular melange, in-
cluding large blocks of lava and agglom-
erate. This outcrops on the valley floors
and at the base of several cliffs. It pos-
sesses a wide range of geomorphological
features including raised beaches, mo-
raine systems, and patterned ground.
There are several permanently frozen
freshwater lakes and many ice-free ponds
supporting a diverse flora (including
aquatic briophytes) and fauna. There are
a few major streams and many smaller
ones in summer. The vegetation is gen-
erally sparse, with a unique moss and
liverwort-dominated community type
being restricted to "oases" where water
issues from otherwise dry barren hill-
sides. The terrestrial and freshwater eco-
systems are vulnerable to human impact
and therefore merit protection from the
uncontrolled human presence.

(iii) Outline of research
Several detailed geological, geomor-

phological, glaciological, and limnolog-
ical studies have been made by British
Antarctic Survey scientists within the Site
and it is proposed to undertake terres-
trial ecological research throughout the
area.

(iv) Date of expiry of designation
31 December 1999

(v) Access points
None specified, but the most conve-

nient point is by landing on Ablation
Lake. Access is not possible from the
shelf ice of George VI Sound because of
the dangerous and variable condition of
the pressure ice.

(vi) Pedestrian and vehicular routes
Vehicles may be used on land with the

utmost care, avoiding areas of vegeta-
tion, patterned ground, and streams
whenever possible. Pedestrians should
avoid, as far as possible, areas of oasis
vegetation, patterned ground, streams,
and lake margins.

(vii) Other kinds of scientific investi-
gations which would not cause harmful
interference

None specified.

(viii) Scientific sampling
Scientific sampling within the Site

should be minimal and restricted to that
which can be accomplished as far as pos-
sible without introducing new organ-
isms, including microorganisms, and
without disturbing the environment.

(ix) Other restraints
All materials, including combustibles,

introduced into the Site should be re-
moved after each visit. Solid human
waste should be disposed of into the sea
through tide cracks.

Site of Special Scientific
Interest No. 30: Avian
Island, northwest
Marguerite Bay

Geographical location
Avian Island (67°46'S 68°54'W) lies

about 1 kilometer south of the southwest
tip of Adelaide Island in northwest Mar-
guerite Bay;

Management plan
(i) Description of site
The Site consists of Avian Island to-

gether with its littoral zone. It is 1.45
kilometers long by 0.8 kilometer at its
widest, and rises about 45 meters alti-
tude. It is largely ice-free in summer,
and there are several shallow meltpools,
the largest being on the eastern raised
beach area. Excluded from the Site is the
northwestern corner of the island where
there is a small refuge hut; this area is
bounded by a line extending from the
northeast end of the southern of two
long inlets at the northwest of the is-
land, due north over the western slope
of a low rocky hill, to the north coast of
the island. All land to the west of this
line is not included in the Site.

(ii) Reason for designation
The Site is exceptional for its abun-

dance and diversity of breeding seabirds
(e.g. Adélie penguins, Pygoscelis adeliae,
about 40,000 pairs; blue-eyed shags,
Phalacrocorax atriceps, about 300 pairs;
southern giant petrels, Macronectes gi-

ganteus, about 200 pairs; dominican gulls,
Larus dorninicanus, about 60 breeding
pairs, total adult birds about 200; south
polar skuas, Catharacta maccorinicki, 30
breeding pairs, total adult birds about
200; Wilson's storm petrels, Oceanites
oceanicus, several hundred pairs. The
giant petrel colony is the farthest south
known breeding population, while the
blue-eyed shags are very close to the
southern limit of their breeding range.
Avian Island is therefore of outstanding
ornithological importance and merits
protection from necessary human dis-
turbance.

(iii) Outline of research
None currently proposed but protec-

tion is justified to safeguard the avian
populations from potential tourist visits
and other disturbance, for the reasons
outlined in (ii).

(iv) Date of expiry of designation
31 December 1999.

(v) Access points
None specified.

(vi) Pedestrian and vehicular routes
Vehicles should not be used within

the Site. No pedestrian routes need to
be marked, but every care must be taken
to avoid unnecessary disturbance of the
avifauna. No helicopter landing should
be made anywhere on the island.

(vii) Other kinds of scientific investi-
gations which would not cause harmful
interference

None specified.

(viii) Scientific sampling
All activities involving banding, cap-

ture, killing, etc., of any birds must con -
form with the Agreed Measures for the
Conservation of Antarctic Fauna and
Flora. Any other sampling should be re-
stricted to the minimum required for the
purpose of the respective studies.

(ix) Other restraints
None specified.

Site of Special Scientific
Interest No. 31: Mount
Flora, Hope Bay, Antarctic
Peninsula

Geographical location
Mount Flora (63°25'S 57°01'W) is sit-

uated about 1 kilometer south of Hope
Bay and about 1 kilometer southeast of
the Argentine station Esperanza, at the
northern tip of Trinity Peninsula.

Management plan
(i) Description of site
The site comprises the upper slopes

of Mount Flora above 250 meters altitude
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where the plant-beds of sandstone and
siltstone outcrops as a distinct black band
between the lower band of conglomer-
ates and light-colored volcanic rocks
which cap the mountain.

(ii) Reason for designation
The Site is of exceptional scientific im-

portance for its rich fossil flora. It was
one of the first fossil floras discovered
in Antarctica and has played a signifi-
cant stratigraphic role in deducing the
geological history of the Antarctic Pen-
insula. Its long history as an easily ac-
cessible site and the large amount of
fossiliferous debris occurring in scree has
made it vulnerable to souvenir collec-
tors, and the amount of material avail-
able for serious research has been
considerably depleted. For this reason
the Site merits urgent protection.

(iii) Outline of research
None specified. Designation as an SSSI

is justified by the exceptional scientific
interest of the site and the vulnerability
of its fossils to overcollecting.

(iv) Date of expiry of designation
31 December 1999.

(v) Access points
None specified.

(vi) Pedestrian and vehicular routes
None specified.

(vii) Other kinds of scientific investi-
gations which would not cause harmful
interference

None specified.

(viii) Scientific sampling
The collection of fossiliferous rocks

should be restricted to the minimum re-
quired for the perspective research stud-
ies. Unnecessary destruction of in situ
rock and boulders should be avoided.

(ix) Other restraints
None specified.

Annex to
Recommendation XV-7
Site of Special Scientific
Interest No. 32: Cape
Shirreff Livingston Island,
South Shetland Islands

Geographical location
Cape Shirreff is a low, ice-free pen-

insula toward the western end of the

north coast of Livingston Island, situ-
ated at latitude 62°27'S longitude 60°47'W
between Barclay Bay and Hero Bay.
Telmo Island is the largest of a small
group of ice-free rock islets, approxi-
mately 2 kilometers west of Cape Shir-
reff.

Management plan
(i) Description of site
The Site includes the entire area of the

Cape Shirreff peninsula north of the gla-
cier ice tongue margin, and most of the
Telmo Island group (see map).

(ii) Reason for designation
The presence of both antarctic fur seal

and penguin breeding colonies and of
krill fisheries within the foraging range
of these species, make this a critical site
for inclusion in the ecosystem monitor-
ing network being established to help
meet the objectives of the Convention
on the Conservation of Antarctic Marine
Living Resources. The purpose of the
designation is to allow planned research
and monitoring to proceed, while avoid-
ing or reducing, to the greatest extent
possible, other activities which could in-
terfere with or affect the results of the
research and monitoring programs or al-
ter the natural features of the Site.

(iii) Outline of research
Long-term studies are being planned

better to assess and monitor the feeding
ecology, growth and condition, repro-
ductive success, behavior, vital rates, and
abundance of pinnipeds and seabirds that
breed in the area. The results of these
studies will be compared with environ-
mental data, offshore sampling data, and
fishery statistics to identify possible cause-
effect relationships.

(iv) Date of expiry of designation
31 December 1999.

(v) Access points
The Cape Shirreff part of the Site may

be entered at any point where pinniped
or seabird rookeries are not present on
or near the beach. Access to the islands
in the Telmo group is unrestricted but
should be at the least densely populated
areas and cause minimal disturbance to
the fauna. Access for other than the
aforementioned types of research should
avoid disturbing pinnipeds and sea-
birds.

(vi) Pedestrian and vehicular routes
Boats, helicopters, fixed-winged air-

craft, and land vehicles should avoid the
Site except for operations directly sup-
porting authorized scientific activities.

During these operations, boats and air-
craft should travel routes that avoid or
minimize disturbance of pinnipeds and
seabirds. Land vehicles should not be
used except to transport needed equip-
ment and supplies to and from the field
camp to be established. As far as pos-
sible, establishment and resupply of the
field camp should be done before or af-
ter the pinniped and seabird breeding
seasons. Pedestrians should not walk
through wildlife population areas, es-
pecially during the breeding season, or
disturb other fauna or flora except as
necessary to conduct authorized re-
search.

(vii) Other kinds of scientific investi-
gations which would not cause harmful
interference

Geological, glaciological, and other
studies which can be done outside of the
pinniped and seabird breeding seasons,
and which will not damage or destroy
pinniped or seabird breeding areas, or
access to those areas, would not ad-
versely affect the planned assessment and
monitoring studies. Likewise, the
planned assessment and monitoring
studies would not be affected adversely
by periodic biological surveys or studies
of other species which do not result in
killing, injuring, or disturbing pin-
nipeds or seabirds, or damage or destroy
pinnipeds or seabird breeding areas or
access to those areas.

(viii) Scientific sampling
Killing, capturing, handling, photo-

graphing, and taking eggs, blood, or
other biological samples from pinnipeds
and seabirds should be limited to that
necessary to characterize and monitor
individual and population parameters
that may change in detectable ways in
response to changes in food availability
or other environmental factors. Sam-
pling should be done and reported in
accordance with: (1) the Agreed Mea-
sures for the Conservation of Antarctic
Fauna and Flora, and (2) the Convention
for the Conservation of Antarctic Seals.

(ix) Other restraints

(a) Only structures directly support-
ing authorized scientific research and
monitoring programs may be built within
the Site to house research personnel and
their equipment and shall be occupied
only within the period 1 September to 1
June.

(b) All non-burnable or non-biode-
gradable materials brought to the Site
should be removed when no longer in
use. Landfill disposal of non-biodegrad-
able materials and the burning of non-
organic materials is not permitted.
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Record of Approval, by Country, of Recommendations Adopted by Consulative Meetings 1 through 14
NOTE: Following each Consultative Meeting, governments review the adopted recommendations and later advise the U.S. Government, as

depositary government of the Antarctic Treaty, of the action taken.
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CAMLR Commission meets in Hobart, Tasmania, for
eighth annual meeting

The Eighth Annual Meeting of the
Commission for the Conservation of
Antarctic Marine Living Resources
(CAMLR) was held in Hobart, Australia,
6-17 November 1989. All 20 members of
the Commission, together with observ-
ers from those countries that have
acceded to the Convention but are not
Commission members—Italy, Peru,
Sweden, Urugray—attended. In addi-
tion, representatives from the Antarctic
and Southern Ocean Coalition, the In-
tergovernmental Oceanographic Com-
mission (IOC), and the Scientific
Committee on Antarctic Research (SCAR)
attended the meeting.

1988-1989 fishing season
Six Members (Chile, France, Japan,

Republic of Korea, Poland, and the So-
viet Union) carried out commercial fish-
ing in the Convention area during the
1988-1989 season. France fished exclu-
sively for finfish, while Chile, Japan, Re-
public of Korea, and Poland fished
exclusively for krill. The Soviet Union
fished for both krill and finfish.

The total catch of finfish in the 1988-
1989 season was 104,405 metric tons
compared with 88,354 metric tons in
1987-1988 and 98,055 metric tons in 1986-
1987. The catch of Clianisoceplialus guu-
nan increased from 37,931 metric tons in
1988 to 45,965 metric tons in 1989. There
was also an increase in the catch of Dis-
sosticlius eleginoides, from 2,855 metric tons

in 1987-1988 to 5,824 metric tons in 1988-
1989 and a doubling of the catch of Mtc-
top/iids up to 30,000 metric tons in 1988-
1989. Finally, the United Kingdom con-
ducted a small exploratory fishery for
squid.

The total catch of krill in the same pe-
riod was 395,470 metric tons, compared
to 370,663 metric tons during last season
and 376,456 metric tons in 1986-1987.

The Commission adopted the follow-
ing Conservation Measures, to apply in
the 1989-1990 season around South
Georgia (area 48.3):

• The total catch of C/tam psoce p/talus
gunnari shall not exceed 8,000 metric tons.
In addition, there will be a total by-catch
limit of 300 metric tons on each of No-
tot/ten ía rossi, I\Totothen ia gibberifrons,
C/iaenocep/ialus aceratus, and P5L'udoc/iaen-
ic/i tin/s c.L(r\ia us from the C/iainpsoce-
p/talus gutinari fishery.

• Directed fishing on Notot/tenia gil
berifrons, C/iaenoccp/ialus acera tus, Pseu-
doe/tacit ic/it/it/s georgiati us, and Not ot/ten ia
squamifroiis is prohibited.

• Directed fishing on C/iatnpsocep/ialus
gun!iari is prohibited between 20 No-
vember 1989 and 15 January 1990 and
between 1 April and 4 November 1990.
During the same periods, C/tam psoce-
p/talus guntiari, Nototlienia givverifrons,
C/iaenocep/ialus accratus, Pseudoc/iaeni-
clit/tys georgialius and Notot/ieiva squanu-
frons are not to be taken except for
scientific research purposes.

• There shall be a catch limit of 12,000
metric tons on Pat agonot ot/ten brevicauda
gunt/teri.

It was agreed to shorten the catch-
reporting period of fishing efforts from
10 days to 5 days.

The Commission also passed two res-
olutions reflecting concern over two
fisheries—the longline fishery for D. c/c-
ginoides and the N. gibber frons fishery.

The Commission urged all Parties to
the Convention conducting or planning
to conduct longline fishing to investigate
and introduce as soon as possible meth-
ods to minimize the incidental mortality
of seabirds, arising from the use of this
technique.

The Commission requested all Parties
to the Convention to keep the catch of
Notot/tenia gibbenifrons in the Peninsula
area and around South Orkneys to the
lowest possible level in the 1989-1990
season.

In adopting these measures, the Com-
mission took the following notice of
strong differences among members:

great difficulty was experienced
by delegates in reconciling two op-
posing views. The first, held by most
Members, was that, in the absence of
more detailed historical and current
biological data, which should have
been available from the fishery, thus
allowing the Working Group on Fish
Stock Assessment to make stock as-
sessments and provide management
advice, it was prudent to set conser-
vative TACs (Total Allowable Catches)
and provide as much protection as
possible for juvenile fish.

The other view, by the Soviet Union,
was that, in the absence of more de-
tailed historical and current biological
data from fishing vessels, manage-
ment procedures should not be en-
acted.

The Commission noted that this
contradiction which formed funda-
mental obstruction to its management
responsibilities seemed likely to per-
sist either until all available historical
and current data were provided or it
was accepted that, in the absence of
data which can only be provided by
fishing nations, precautionary mea-
sures become essential.

The Soviet Union is organizing an in-
ternational collaborative survey in the
1989-1990 season around South Geor-
gia. The United Kingdom will join this
survey, and plans are underway for a
United Kingdom/Polish survey in the
same region in January 1990.

Observation and inspection system
A system of observation and inspec-

tion—to verify compliance with mea-
sures adopted by the Commission, as
mandated by Article XXIV of the Con-
vention—came into force this season. The

A U.S. field party prepares to begin a survey near Mt. Takhe in Marie Byrd Land.

NSF photo by Ann Hawthorne.
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Commission approved an inspectors'
manual, an inspection report form, a
pennant, and other items necessary to
implement the system. Members have
nominated a total of 15 observers au-
thorized to conduct inspections during
the 1989-1990 season.

Commission for the Conservation of Antarctic
Marine Living Resources meeting schedule for 1990

27 August to 3 September	Working Group on Krill
Leningrad	 (Convener: Mr. D. Miller, South Africa)

Incidental mortality of living
resources

The Commission reviewed the reports
of seven members on their efforts to as-
sess accidental and incidental mortality
of marine resources in the Convention
area. The United States sought and re-
ceived confirmation from fishing mem-
bers that no fishery using gill nets was
being conducted or planned.

6-13 September	 Working Group for the CCAMLR Ecosystem Monitoring
Stockholm, Sweden	Program

(Convener: Dr. J. Bengtson, USA)
9-18 October	 Fish Stock Assessment Working Group
Hobart, Australia	 (Convener: Dr. K.H. Kock, FRH)
22 October to 2 November	Ninth Annual Meetings of the Commission and Scientific
Hobart, Australia	 Committee

(CCAMLR-1 X)

Working group on krill
At its first formal meeting held in June

1989, the Working Group on Krill dis-
cussed methods available for assessing
the abundance and distribution of krill,
including the results of the krill CPUE
simulation study which had been com-
pleted at a workshop also held in June.
The Working Group recommended that
krill catches ". . . should not greatly ex-
ceed the current level until assessment
methods are developed further investi-
gation."

Administrative matters
The meeting date for the Ninth Meet-

ing of the Commission was set for 21
October to 2 November 1990.

The Commission also received an in-
vitation from Chile to host the Tenth An-
nual Meeting of the Commission and the
Scientific Committee in 1991 in Santiago.
This would be the first occasion since
the establishment of the Commission for
the Conservation of Antarctic Marine
Living Resources in 1982 that the annual

meetings have been held away from
Hobart, Australia. A report on the fi-
nancial and organizational aspects in-
volved will be considered before a final
decision is made at next year's meeting.

The Commission agreed that Darry
Powell be reappointed as Executive Sec-
retary for a third 4-year term through
July 1994.

—Raymond Arnaudo, Chief, Division
of Polar Affairs, U.S. Department of State.

Only 2 percent of Antarctica is ice free. Data from such ice-free areas as this one in southern Victoria Land show that Antarctica's ice sheets have
grown and receded many times. Because these ice sheets are active components of the global climate system, scientists need to understand what
caused these changes in the past to determine how the antarctic ice sheets will response to changes in Earth's climate. Discussing Antarctica's
role in global environmental change at 15th treaty meeting, the representatives of the 25 Consultative Parties emphasized the need to develop
scientific and environmental data systems so that such information will be readily available to researchers worldwide.

NSF photo by Ann Hawthorne.
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The Royal Society Mountains as seen from McMurdo Station.

NSF photo by Russ Kinne.

Foundation awards of funds
for antarctic projects,
1 October to 31 December 1989

Following is a list of National Science Foundation antarctic awards made from I
October to 31 December 1989. Each item contains the name of the principal inves-
tigator or project manager, his or her institution, a shortened title of the project, the
award number, 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. Award numbers
for awards initiated by the Division of Polar Programs contain the prefix DPP and
those by the Division of International Programs contain the prefix INT.

Aeronomy and astrophysics

Arnoldy, Roger L. University of New
Hampshire, Durham, New Hamp-
shire. Measurement and analysis of
high-latitude magnetic pulsations. DPP
89-13870. $72,031 ($152,031).

Bering, Edgar A. University of Houston,
University Park Campus, Houston,
Texas. Measurement of vertical at-
mospheric electric current at a net-
work of sites in Antarctica, including
manned stations and automatic geo-
physical observatories. DPP 89-17464.
$90,000.

Donovan, Mark. Princeton University,
Princeton, New Jersey. Cosmic back-
ground isotrophy measurements from
the South Pole. DPP 89-17157.
$159,333.

Helliwell, Robert A. Stanford Univer-
sity, Stanford, California. Investiga-
tions of mechanisms and effects of
wave-particle interactions using data
from Siple Station, Antarctica, very-
low-frequency wave-injection experi-
ments. DPP 89-18326. $44,564
($144,564).

Hernandez, Gonzalo J . University of
Washington, Seattle, Washington.
Antarctic neutral thermospheric and
mesospheric dynamics and thermo-
dynamics. DPP 89-17320. $150,292.

LaBelle, James W. Dartmouth College,
Hanover, New Hampshire. A low-
frequency/high-frequency program-
mable frequency receiver for the ant-
arctic automatic geophysical
observatories. DPP 89-15635. $70,257.

Morse, Robert M. University of Wiscon-
sin, Madison, Wisconsin. Observa-
tion of very-high-energy gamma-ray
sources from the South Pole. DPP 88-
18918. $18,705.

Pomerantz, Martin A. Bartol Research
Institute, University of Delaware,
Newark, Delaware. High-resolution
helioseismology from the South Pole.
DPP 89-17626. $131,219.

Rosenberg, Theodore J . University of
Maryland, College Park, Maryland.
Polar experiment network for geo-
physical upper-atmosphere investi-
gations (PENGUIN). DPP 89-18689.
$396,390.

Sivjee, Gulamabas, G. Embry-Riddle
Aero University, Daytona Beach, Flor-
ida. Spectroscopic and in terferometric
studies of airgiow and auroral pro-
cesses in the antarctic upper atmos-
phere over Amundsen-Scott South Pole
Station. DPP 89-16639. $80,708.

Biology and medicine

Bennett, Albert F. University of Califor-
nia, Irvine, California. Physiological
adaptation and phylogenetic con-
straints on reproduction in antarctic
birds. DPP 87-16005. $4,000.

Cullen, John J . Bigelow Laboratory for
Ocean Sciences, West Boothhay Har-
bor, Maine. Spectral sensitivity of
photosynthesis to ultraviolet radia-
tion: Methods for studying marine
phytoplankton. DPP 88-17678. $8,510.

Fell, Jack W. University of Miami, Coral
Gables, Florida. Antarctic marine
yeasts: Preservation and distribution
of a living collection. DPP 88-16496.
$51,666.

Freckman, Diana W. University of Cal-
ifornia, Riverside, California. Nema-
tode distribution and function in
antarctic dry valley ecosystems. DPP
88-18049. $66,663.

Kennicutt, Mahlon C. Texas A&M Uni-
versity, College Station, Texas.
Sources, distribution, and fate of hy-
drocarbons in the vicinity of the Baliia
Paraiso spill, Arthur Harbor, Antarc-
tica. DPP 89-15015. $104,730.
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Sidell, Bruce D. University of Maine,
Orono, Maine. Metabolic and ultra-
structural adaptations to chronically
cold body temperature in antarctic
fishes. DPP 88-19469. $80,000.

Testa, J. Ward. University of Alaska,
Fairbanks, Alaska. Dispersal and div-
ing behavior of Weddell seals deter-
mined by satellite telemetry. DPP 88-
16567. $4,000.

Support and services

Becker, Robert A. ITT Antarctic Ser-
vices, Inc., Paramus, New Jersey.
Specialized support of the United States
of America Antarctic Program. DPP
80-03801. $20,000,000.

Fowler, Alfred N. American Geophysi-
cal Union, Washington, DC. Manag-
ers of National Antarctic Programs
(MNAP). DPP 89-19043. $106,396.

Kwock, Edison C. U.S. Naval Facility
and Engineering Command, Arling-
ton, Virginia. Engineering support for
the U.S. Antarctic Program. DPP 84-
01823. $441,795.

Link, Lewis E. U.S. Army Cold Regions
Research and Engineering Labora-
tory, Hanover, New Hampshire.
Technical support for the U.S. Ant-
arctic Program (USAP). DPP 87-20063.
$166,000.

Earth sciences

Feldmann, Rodney M. Kent State Uni-
versity, Kent, Ohio. Paleobiology of
late Cretaceous decapod crustaceans
from James Ross Island, Antarctica.
DPP 89-15439. $53,054.

Taylor, Thomas N. Ohio State Univer-
sity Research Foundation, Columbus,
Ohio. Biostratigraphy and paleobo-
tany of the Beardmore Glacier region.
DPP 88-15976. $99,932.

Glaciology

Broecker, Wallace S. Columbia Univer-
sity, New York, New York. U.S.-Ar-
gentina: Andean glaciation field
conference, 25 March to 11 April 1989.
INT 89-03681. Support only. ($2,312).

Jacobel, Robert W. St. Olaf College,
Northfield, Minnesota. Analysis of ice-
radar studies of basal conditions and
internal structure in west antarctic ice
streams. DPP 89-15850. $68,533.

Kamb, Barclay. California Institute of
Technology, Pasadena, California.
Flow mechanisms of Ice Stream B, West
Antarctica. DPP 85- I$3. S(iS,034.

Ocean and climate studies

Bromwich, David H. Ohio $tdtu Uni-
versity Research Foundation, C011_1111-
bus, Ohio. Investigation of tl
extraordinary katabatic winds at
Nova Bay. DPP 89-16134. $63,6

Dunbar, Robert B. Rice Universil\,
Houston, Texas. Acquisition of an au-
tomatic carbon, sulfur, and nitrogen
analyzer. DPP 89- 1(2(N.

Jeffries, Martin 0. Lni\clitv of
Fairbanks, Alaska. Physical properties
and structural-stratographic varia-
tions of frazil, platelet, and congela-
tion sea ice, Ross Sea, Antarctica. DPP
89-15863. $151,548.

Parish, Thomas R. University of Wyo-
ming, Laramie, Wyoming. Investiga-
tion of the extraordinary katabatic
winds at Terra Nova Bay. DPP 89-
16998. $61,187.
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To learn more about Antarctica, researchers must work in remote camps like this one for long
periods, but in doing this, they risk affecting the environment that they are studying. To reduce
the effects of human presence, U.S. researchers must bring back everything taken to a field
camp, along with all solid wastes and most liquid wastes.
NSF photo by Ann Hawthorne.
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	-49.9	-12.2-1.7

	

(1)	(24)	(3, 5)
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7/10
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16.0

1.6
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(9)

050°

9.0

0.0
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24.0	18.0	14.0	11.0	25.0	4.0	9.0	25.0

Number days with visibility	0.7	---	0.8	0.1	---	0.2	0.1less than 0.4 km.

Prepared from information received by teletype from the stations. Locations: McMurdo 7751'S 16640'3E. Palmer 6446'S 643'W,
Amundsen-Scott South Pole 90S. Elevations: McMurdo sea level, Palmer sea level, Amundsen-Scott Pole 2835 meters. For prior data and
daily logs, contact National Climate Center, Asheville, North Carolina 28801.

November 1989

Feature	 McMurdo	Palmer
Average temperature (°C)	

-9.9	1.2

Temperature maximum (°C)	-0.7	6.7(date)	
(30)	(10)

Temperature minimum (°C)	-20.0	-3.7
(date)	 (3)	(3, 1)
Average station pressure (mb)

	976.91	984.10
Pressure maximum (mb)	991.70 1007.20
(date)	

_k29)	(9)
P.minimum(mb)	954.69	950.10
(date)	 (6)	(2)
Snowfall (mm)	 106.68	171.00- -	 Oiir	riicU
Dr,.V.I!iflC wind direction	j.UU	U9..)

Average wind	 6.33	4.68(M./sec)

Fastest wind	 28.83	24.20

	

(in /sec)	 ( 6)	(1)

	

(date)	 1900	0400

Average sk y cover	 8.5	7.6
Number clear days	 0.0	4.0

'ib'r partly cloudy days

South Pole
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-18.0
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689.90

700.80
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Trace
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