
In the Ross Sea, a killer whale swims along the ice edge while penguins gather on
the ice. The Convention on the Conservation of Marine Living Resources emphasizes
the need to learn more about the interdependence of all species in the antarctic ma-
rine ecosystem.
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Convention on the Conservation
of Antarctic Marine Living

Resources signed by 15 nations
at Canberra

the Antarctic Convergence, an area
comprising 8 percent of the world
ocean.

Negotiation of the convention was
completed at a diplomatic confer-
ence, held 7 to 20 May 1980 in Can-
berra. Fifteen states participated: the
German Democratic Republic and
the Federal Republic of Germany
along with the Antarctic Treaty con-
sultative parties - Argentina, Aus-
tralia, Belgium, Chile, France,
Japan, New Zealand, Norway, Po-
land, South Africa, the Union of So-
viet Socialist Republics, the United
Kingdom, and the United States of
America. Observers attended from
the European Communities, the
Food and Agriculture Organization,
the Intergovernmental Oceanograph-
ic Commission, the International
Union for the Conservation of Na-
ture and Natural Resources, the
International Whaling Commission,
the Scientific Committee on Antarc-
tic Research, and the Scientific
Committee on Oceanic Research.

Representatives of all of these
states have signed the authenticated
copies of the convention, which was
open for signature at Canberra from
1 August to 31 December 1980. The
convention will enter into force after
eight states have ratified it.

Ecosystem approach

The first two articles of the con-
vention are the foundation of its ap-

Fifteen nations have concluded
negotiations for a Convention on
the Conservation of Antarctic Ma-
rifle Living Resources. The conven-

tion, which culminates 2 years of
formal and informal negotiations,
provides for the conservation and
rational use of marine life south of



proach to renewable resource con-
servation. Antarctic marine living
resources are defined in Article I
(the convention is printed in full
below) as all species of living organ-
isms found south of the Antarctic
Convergence. By designating all
populations, not just harvested ones,
as resources the convention recog-
nizes the interdependence of all
components of an ecosystem. This
broad concept of resources is a sig-
nificant advance for conservation in
international agreements concerning
renewable marine resources.
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The Antarctic Convergence is the
oceanic front at which antarctic sur-
face water sinks beneath subantarc-
tic surface water. Its geographic posi-
tion shifts, so to avoid a varying
area of application for the conven-
tion, the location of the Conver-
gence is approximated with the coor-
dinates in Article I. These coordi-
nates encompass almost all waters
south of the Convergence, certainly
enough for meaningful conservation
of the ecosystem as a whole, and are
similar to new Food and Agriculture
Organization coordinates defining
zones for reporting of antarctic
fishery catches. Hence, future statis-
tics can provide data useful for the
workings of this convention.

Article II, the conservation stand-
ard of the convention, states the
convention objective to be conserva-
tion of antarctic marine living
resources including their rational
use. Any use must meet certain re-
quirements. One requirement is that
harvested populations not fall below
levels ensuring their greatest net an-
nual increment—that is, population
levels at which production is
greatest. The convention also re-
quires that the ecological relation-
ships between harvested populations
and dependent or related species be
maintained and that depleted popu-
lations be restored. Further, the
standard requires the minimization
of risks of ecosystem changes that
are not reversible or that are not po-
tentially reversible within 2 or 3 de-
cades. Assessment of the risk of
ecosystem changes caused by har-
vesting of course depends on exist-
ing knowledge about the ecosystem
and on what is unknown as well.
The conservation standard indicates
that the state of knowledge about
the ecosystem and the direct and in-
direct effects of harvesting, among
other things, must be taken into ac-
count.

Krill

The conservation standard must
be considered in light of what is
known about antarctic ecology. The
antarctic marine ecosystem differs
from other marine ecosystems in the
dominant role of the zooplankter
krill in the food web. Krill, which

comprise a large part of the zoo-
plankton biomass and production,
are eaten by virtually all upper
trophic level consumers, such as
fish, squid, birds, seals, and whales.
The present experimental krill har-
vest could develop into a major
fishery. The amount of krill that can
be harvested from a production
standpoint depends on fleet capacity,
improvements in processing technol-
ogy, and marketing opportunities.
When the new convention enters
into force, the amount of krill that
may be harvested from a conserva-
tion standpoint will depend not only
on krill population dynamics but
also on the relationship of krill to
the other species.

Any treatment of antarctic marine
living resources must consider krill,
but this convention is not exclusive-
ly a krill treaty. Its conservation
standard applies to the harvesting of
fin fish (already commercially
fished) or any other target species.
Ecological relationships are required
to be maintained among the unhar-
vested species as well.

Another unusual aspect of this
agreement is its conclusion * before
commercial harvesting of species
other than fin fish takes place.

The convention is the first inter-
national conservation management
agreement to deal with all the
species in an ecosystem. This con-
servation effort will require much
information and data analysis. Many
decisions will have to be made in
the face of incomplete information
or differing interpretations. The con-
vention does not establish specific
conservation measures such as catch
regulations; instead it sets up a
mechanism for selecting specific
measures and standards for those
measures.

Commission and scientific
committee

When the convention comes into
force, a commission will be estab-
lished to carry out the convention
objectives and the conservation
standard. As set out in Article IX,
the commission will determine con-
servation measures on the basis of
the best scientific evidence available
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The Convention applies to approximately 8 percent of the world ocean. The boundary (solid line) of this area is determined by the
approximate location of the Antarctic Convergence. All marine organisms—fin fish, molluscs, crustaceans, and other species in-
cluding birds—which make up the antarctic marine ecosystem are considered, but attention has been focused on krill. The major
concentrations (hatch marks) and the northern limit (broken line) of krill are shown.
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and will facilitate the collection,
dissemination, and analysis of infor-
mation required for its decisions.
Conservation measures may concern
catch regulations, protected species
or areas, scientific studies, or other
measures as necessary.

A scientific committee will be es-
tablished, as indicated in Article
XIV. The committee will assess pop-
ulation trends, the direct and in-
direct impacts of harvesting, and the
effects of proposed changes in con-
servation measures. Reports of the
scientific committee will be pub-
lished as required in Article IX.
Publication of data and reports will
provide access to and review of this
information outside the convention
mechanism.

Relationship to the Antarctic
Treaty

The Antarctic Treaty consultative
parties plus two acceding nations
drew up the convention, but any
state interested in research or har-
vesting of antarctic marine living
resources may become a party. Re-
gional economic integration organi-
zations also may become parties to
the convention, and the European
Communities are expected to do so.

This new convention furthers the
principles and objectives of the An-
tarctic Treaty, which provides that
the consultative parties shall meet at
suitable intervals to formulate and
recommend measures regarding,

among other things, preservation
and conservation of living resources.
Article III of the new convention
provides that its parties, even if not
parties to the Antarctic Treaty, will
not engage in activities contrary to
the Antarctic Treaty. Article III also
binds the convention's parties to
Antarctic Treaty articles regarding
demilitarization of Antarctica, its
use for peaceful purposes, protection
of its environment, and the prohibi-
tion against nuclear explosions and
disposal of radioactive wastes. Arti-
cle IV preserves the Antarctic Treaty
principle that the contracting parties
do not prejudice their recognition or
nonrecognition of antarctic territorial
claims. Article XXIII requires the

The commission must adopt con-
servation measures by consensus—
that is, on a no-objection basis. This
provision is a potential cause of con-
cern since, theoretically, one or two
states could block decisions by the
commission. Further, the Antarctic
Treaty has worked by consensus for
20 years, demonstrating that such a
system can be workable.

The commission and the scientific
committee will be supported by an
executive secretary and staff. Head-
quarters will be established in
Hobart, Tasmania, Australia. The
Antarctic Division of Australia's
Commonwealth Scientific and In-
dustrial Research Organization
(CSIRO) plans to move its head-
quarters from Melbourne to Hobart
in 1981, and the Fisheries Division
of CSIRO will move there as well.

The commission, the scientific
committee, and the secretariat will
be supported by a budget adopted
annually by the commission as indi-
cated in Article XIX. For the first 5
years each commission member will
contribute equally to the budget.
Afterwards, budget contributions
will be determined in accordance
with both the amount harvested by
fishing states and an equal sharing
among all commission members.
The principle is that those nations
receiving direct benefits through
harvesting should provide more of
the financial support.

The Convention definition of conservation includes man's rational use of marine liv-
ing resources. For this reason, scientists will need to know more about man's rela-
tionship with the antarctic ecosystem to assess the direct and indirect effects of har-
vesting.

L. S. Nay photo by %% ii Ham R. Curtsinger
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convention's commission and its	tious and difficult task of conserva-
scientific committee to cooperate	tion and rational use of all antarctic
with the treaty consultative parties	marine living resources can begin.
on matters of mutual concern.

The Antarctic Treaty, signed in
1959, does not deal with resources.
It does, however, require protection
of the environment. For example,
the treaty consultative parties have
recommended and adopted Agreed
Measures for the Conservation of
Antarctic Fauna and Flora among
the many treaty recommendations
that deal with preserving the en-
vironment. The new convention, of
course, deals with resources. The
only other international agreement
relating to the Antarctic that deals
with resources is the Convention for
the Conservation of Antarctic Seals,
which was signed by the 12 Antarc-
tic Treaty signatories in 1972 and
came into force in 1978. The seal
convention appears in the May/June
1972 Antarctic Journal.

The area to which the new con-
vention applies extends farther
north than the area to which the
Antarctic Treaty applies. The treaty
covers the area south of 60°S lati-
tude, whereas the convention ex-
tends northward to the Antarctic
Convergence, defined in the con-
vention as being as far north as 45°S
latitude.

Ratification

The convention will enter into
force after eight states have ratified
it. The enthusiasm for early ratifica-
tion at the diplomatic conference in
Canberra indicates that the conven-
tion could enter into force as early
as 1981.

For the period before the conven-
tion comes into force, the signatory
states have agreed to interim meas-
ures that include bringing the con-
vention into force as early as possi-
ble. In addition, they have agreed to
remember the convention's conser-
vation objectives for any harvesting
and to cooperate in developing and
sharing scientific and fisheries data
necessary for the effective operation
of the convention.

Once the convention is in force,
the work of carrying out the ambi-

The Contracting Parties,

Recognising the importance of
safeguarding the environment and
protecting the integrity of the
ecosystem of the seas surrounding
Antarctica;

Noting the concentration of ma-
rine living resources found in An-
tarctic waters and the increased in-
terest in the possibilities offered by
the utilization of these resources as
a source of protein;

Conscious of the urgency of ensur-
ing the conservation of Antarctic
marine living resources;

Considering that it is essential to
increase knowledge of the Antarctic
marine ecosystem and its com-
ponents so as to be able to base de-
cisions on harvesting on sound
scientific information;

Believing that the conservation of
Antarctic marine living resources
calls for international co-operation
with due regard for the provisions of
the Antarctic Treaty and with the
active involvement of all States en-
gaged in research or harvesting ac-
tivities in Antarctic waters;

Recognising the prime responsibili-
ties of the Antarctic Treaty Consul-
tative Parties for the protection and
preservation of the Antarctic en-
vironment and, in particular, their
responsibilities under Article IX,
paragraph 1(f) of the Antarctic
Treaty in respect of the preservation
and conservation of living resources
in Antarctica;

Recalling the action already taken
by the Antarctic Treaty Consultative
Parties including in particular the
Agreed Measures for the Conserva-
tion of Antarctic Fauna and Flora,

The writer, an ecosystem modeler
residing in Houston, Texas, was a private
sector adviser to the U.S. delegation at
conferences to draft the Convention on
the Conservation of Antarctic Marine
Living Resources.

as well as the provisions of the Con-
vention for the Conservation of An-
tarctic Seals;

Bearing in mind the concern re-
garding the conservation of Antarc-
tic marine living resources expressed
by the Consultative Parties at the
Ninth Consultative Meeting of the
Antarctic Treaty and the importance
of the provisions of Recommenda-
tion IX-2 which led to the establish-
ment of the present Convention;

Believing that it is in the interest
of all mankind to preserve the wa-
ters surrounding the Antarctic con-
tinent for peaceful purposes only
and to prevent their becoming the
scene or object of international
discord;

Recognising, in the light of the
foregoing, that it is desirable to es-
tablish suitable machinery for
recommending, promoting, deciding
upon and co-ordinating the meas-
ures and scientific studies needed to
ensure the conservation of Antarctic
marine living organisms;

Have agreed as follows:

Article I

1. This Convention applies to the
Antarctic marine living resources of
the area south of 600 South latitude
and to the Antarctic marine living
resources of the area between that
latitude and the Antarctic Conver-
gence which form part of the An-
tarctic marine ecosystem.

2. Antarctic marine living
resources means the populations of
fin fish, molluscs, crustaceans and
all other species of living organisms,

—Katherine A. Green Hammond

Convention on the Conservation of
Antarctic Marine Living Resources
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including birds, found south of the
Antarctic Convergence.

3. The Antarctic marine ecosys-
tem means the complex of relation-
ships of Antarctic marine living
resources with each other and with
their physical environment.

4. The Antarctic Convergence
shall be deemed to be a line joining
the following points along parallels
of latitude and meridians of longi-
tude:

50°S 0• 50°S 30°E 45°S
30°E 45°S 80°E 55°S 80°E
55°S 150°E 60°S 150°E 60°S
50°W; 50°S, 50°W; 50°S, 00.

Article II

1. The objective of this Conven-
tion is the conservation of Antarctic
marine living resources.

2. For the purposes of this Con-
vention, the term "conservation"
includes rational use.

3. Any harvesting and associated
activities in the area to which this
Convention applies shall be conduct-
ed in accordance with the provisions
of this Convention and with the fol-
lowing principles of conservation:

(a) prevention of decrease in
the size of any harvested population
to levels below those which ensure
its stable recruitment. For this pur-
pose its size should not be allowed
to fall below a level close to that
which ensures the greatest net annu-
al increment;

(b) maintenance of the ecologi-
cal relationships between harvested,
dependent and related populations
of Antarctic marine living resources
and the restoration of depleted pop-
ulations to the levels defined in
sub-paragraph (a) above;

and

(c) prevention of changes or
minimization of the risk of changes
in the marine ecosystem which are
not potentially reversible over two
or three decades, taking into account
the state of available knowledge of
the direct and indirect impact of har-
vesting, the effect of the introduc-
tion of alien species, the effects of
associated activities on the marine

ecosystem and of the effects of en-
vironmental changes, with the aim
of making possible the sustained
conservation of Antarctic marine liv-
ing resources.

Article III

The Contracting Parties, whether
or not they are Parties to the An-
tarctic Treaty, agree that they will
not engage in any activities in the
Antarctic Treaty area contrary to the
principles and purposes of that
Treaty and that, in their relations
with each other, they are bound by
the obligations contained in Articles
I and V of the Antarctic Treaty.

Article IV

1. With respect to the Antarctic
Treaty area, all Contracting Parties,
whether or not they are Parties to
the Antarctic Treaty, are bound by
Articles IV and VI of the Antarctic
Treaty in their relations with each
other.

2. Nothing in this Convention and
no acts or activities taking place
while the present Convention is in
force shall:

(a) constitute a basis for assert-
ing, supporting or denying a claim to
territorial sovereignty in the Antarc-
tic Treaty area or create any rights
of sovereignty in the Antarctic
Treaty area;

(b) be interpreted as a renunci-
ation or diminution by any Contract-
ing Party of, or as prejudicing, any
right or claim or basis of claim to
exercise coastal state jurisdiction
under international law within the
area to which this Convention ap-
plies;

(c) be interpreted as prejudicing
the position of any Contracting Party
as regards its recognition or non-
recognition of any such right, claim
or basis of claim;

(d) affect the provision of Arti-
cle IV, paragraph 2, of the Antarctic
Treaty that no new claim, or en-
largement of an existing claim, to
territorial sovereignty in Antarctica
shall be asserted while the Antarctic
Treaty is in force.

Article V

1. The Contracting Parties which
are not Parties to the Antarctic
Treaty acknowledge the special obli-
gations and responsibilities of the
Antarctic Treaty Consultative Parties
for the protection and preservation
of the environment of the Antarctic
Treaty area.

2. The Contracting Parties which
are not Parties to the Antarctic
Treaty agree that, in their activities
in the Antarctic Treaty area, they
will observe as and when appropriate
the Agreed Measures for the Con-
servation of Antarctic Fauna and
Flora and such other measures as -
have been recommended by the An-
tarctic Treaty Consultative Parties in
fulfillment of their responsibility for
the protection of the Antarctic en-
vironment from all forms of harmful
human interference.

3. For the purposes of this Con-
vention, "Antarctic Treaty Consul-
tative Parties" means the Contract-
ing Parties to the Antarctic Treaty
whose Representatives participate in
meetings under Article IX of the
Antarctic Treaty.

Article VI

Nothing in this Convention shall
derogate from the rights and obliga-
tions of Contracting Parties under
the International Convention for the
Regulation of Whaling and the Con-
vention for the Conservation of An-
tarctic Seals.

Article VII

1. The Contracting Parties hereby
establish and agree to maintain the
Commission for the Conservation of
Antarctic Marine Living Resources
(hereinafter referred to as "the
Commission").

2. Membership in the Commis-
sion shall be as follows:

(a) each Contracting Party
which participated in the meeting at
which this Convention was adopted
shall be a Member of the Commis-
sion;
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(b) each State Party which has
acceded to this Convention pursuant
to Article XXIX shall be entitled to
be a Member of the Commission
during such time as that acceding
party is engaged in research or har-
vesting activities in relation to the
marine living resources to which this
Convention applies;

(c) each regional economic in-
tegration organization which has ac-
ceded to this Convention pursuant
to Article XXIX shall be entitled to
be a Member of the Commission
during such time as its States
members are so entitled;

(d) a Contracting Party seeking
to participate in the work of the
Commission pursuant to sub-
paragraphs (b) and (c) above shall
notify the Depositary of the basis
upon which it seeks to become a
Member of the Commission and of
its willingness to accept conservation
measures in force. The Depositary
shall communicate to each Member
of the Commission such notification
and accompanying information.
Within two months of receipt of
such communication from the
Depositary, any Member of the
Commission may request that a
special meeting of the Commission
be held to consider the matter.
Upon receipt of such request, the
Depositary shall call such a meeting.
If there is no request for a meeting,
the Contracting Party submitting the
notification shall be deemed to have
satisfied the requirements for Com-
mission Membership.

3. Each Member of the Commis-
sion shall be represented by one
representative who may be accom-
panied by alternate representatives
and advisers.

Article VIII

The Commission shall have legal
personality and shall enjoy in the
territory of each of the States Parties
such legal capacity as may be neces-
sary to perform its function and
achieve the purposes of this Con-
vention. The privileges and immuni-
ties to be enjoyed by the Commis-
sion and its staff in the territory of a
State Party shall be determined by

agreement between the Commission
and the State Party concerned.

Article IX

1. The function of the Commis-
sion shall be to give effect to the ob-
jective and principles set out in Arti-
cle II of this Convention. To this
end, it shall:

(a) facilitate research into and
comprehensive studies of Antarctic
marine living resources and of the
Antarctic marine ecosystem;

(b) compile data on the status
of and changes in population of An -
tarctic marine living resources and
on factors affecting the distribution,
abundance and productivity of har-
vested species and dependent or re-
lated species or populations;

(c) ensure the acquisition of
catch and effort statistics on harvest-
ed populations;

(d) analyse, disseminate and
publish the information referred to
in sub-paragraphs (b) and (c) above
and the reports of the Scientific
Committee;

(e) identify conservation needs
and analyse the effectiveness of con-
servation measures;

(f) formulate, adopt and revise
conservation measures on the basis
of the best scientific evidence avail-
able, subject to the provisions of
paragraph 5 of this Article;

(g) implement the system of
observation and inspection estab-
lished under Article XXIV of this
Convention;

(h) carry out such other activi-
ties as are necessary to fulfill the ob-
jective of this Convention.

2. The conservation measures re-
ferred to in paragraph 1 (f) above
include the following:

(a) the designation of the quan-
tity of any species which may be
harvested in the area to which this
Convention applies;

(b) the designation of regions
and sub-regions based on the distri-
bution of populations of Antarctic
marine living resources;

(c) the designation of the quan-
tity which may be harvested from
the populations of regions and sub-
regions;

(d) the designation of protected
species;

(e) the designation of the size,
age and, as appropriate, sex of
species which may be harvested;

(f) the designation of open and
closed seasons for harvesting;

(g) the designation of the open-
ing and closing of areas, regions or
sub-regions for purposes of scientific
study or conservation, including
special areas for protection and
scientific study;

(h) regulation of the effort em-
ployed and methods of harvesting,
including fishing gear, with a view,
inter alia, to avoiding undue concen-
tration of harvesting in any region
or sub-region;

(i) the taking of such other con-
servation measures as the Commis-
sion considers necessary for the ful-
fillment of the objective of this Con-
vention, including measures con-
cerning the effects of harvesting and
associated activities on components
of the marine ecosystem other than
the harvested populations.

3. The Commission shall publish
and maintain a record of all conser-
vation measures in force.

4. In exercising its functions
under paragraph 1 above, the Com-
mission shall take full account of the
recommendations and advice of the
Scientific Committee.

5. The Commission shall take full
account of any relevant measures or
regulations established or recom-
mended by the Consultative Meet-
ings pursuant to Article IX of the
Antarctic Treaty or by existing
fisheries commissions responsible
for species which may enter the area
to which this Convention applies, in
order that there shall be no incon-
sistency between the rights and obli-
gations of a Contracting Party under
such regulations or measures and
conservation measures which may
be adopted by the Commission.

6. Conservation measures adopted
by the Commission in accordance
with this Convention shall be imple-
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mented by Members of the Com-
mission in the following manner:

(a) the Commission shall notify
conservation measures to all
Members of the Commission;

(b) conservation measures shall
become binding upon all Members
of the Commission 180 days after
such notification, except as provided
in sub-paragraphs (c) and (d) below;

(c) if a Member of the Com-
mission, within ninety days follow-
ing the notification specified in sub-
paragraph (a), notifies the Commis-
sion that it is unable to accept the
conservation measure, in whole or
in part, the measure shall not, to the
extent stated, be binding upon that
Member of the Commission;

(d) in the event that any
Member of the Commission invokes
the procedure set forth in sub-
paragraph (c) above, the Commis-
sion shall meet at the request of any
Member of the Commission to re-
view the conservation measure. At
the time of such meeting and within
thirty days following the meeting,
any Member of the Commission
shall have the right to declare that it
is no longer able to accept the con-
servation measure, in which case the
Member shall no longer be bound
by such measure.

Article X

1. The Commission shall draw the
attention of any State which is not a
Party to this Convention to any ac-
tivity undertaken by its nationals or
vessels which, in the opinion of the
Commission, affects the implemen-
tation of the objective of this Con-
vention.

2. The Commission shall draw the
attention of all Contracting Parties
to any activity which, in the opinion
of the Commission, affects the im-
plementation by a Contracting Party
of the objective of this Convention
or the compliance by that Contract-
ing Party with its obligations under
this Convention.

Article XI

The Commission shall seek to
cooperate with Contracting Parties

which may exercise jurisdiction in
marine areas adjacent to the area to
which this Convention applies in
respect of the conservation of any
stock or stocks of associated species
which occur both within those areas
and the area to which this Conven-
tion applies, with a view to harmon-
izing the conservation measues
adopted in respect of such stocks.

Article XII

1. Decisions of the Commission
on matters of substance shall be tak-
en by consensus. The question of
whether a matter is one of substance
shall be treated as a matter of sub-
stance.

2. Decisions on matters other
than those referred to in paragraph 1
above shall be taken by a simple
majority of the Members of the
Commission present and voting.

3. In Commission consideration of
any item requiring a decision, it
shall be made clear whether a re-
gional economic integration organi-
zation will participate in the taking
of the decision and, if so, whether
any of its member States will also
participate. The number of Contract-
ing Parties so participating shall not
exceed the number of member
States of the regional economic in-
tegration organization which are
Members of the Commission.

4. In the taking of decisions pur-
suant to this Article, a regional
economic integration organization
shall have only one vote.

Article XIII

1. The headquarters of the Com-
mission shall be established at
Hobart, Tasmania, Australia.

2. The Commission shall hold a
regular annual meeting. Other meet-
ings shall also be held at the request
of one-third of its members and as
otherwise provided in this Conven-
tion. The first meeting of the Com-
mission shall be held within three
months of the entry into force of
this Convention, provided that
among the Contracting Parties there

are at least two States conducting
harvesting activities within the area
to which this Convention applies.
The first meeting shall, in any
event, be held within one year of
the entry into force of this Conven-
tion. The Depositary shall consult
with the signatory States regarding
the first Commission meeting, tak-
ing into account that a broad
representation of such States is
necessary for the effective operation
of the Commission.

3. The Depositary shall convene
the first meeting of the Commission
at the headquarters of the Commis-
sion. Thereafter, meetings of the
Commission shall be held at its
headquarters, unless it decides
otherwise.

4. The Commission shall elect
from among its members a Chair-
man and Vice-Chairman, each of
whom shall serve for a term of two
years and shall be eligible for re-
election for one additional term. The
first Chairman shall, however, be
elected for an initial term of three
years. The Chairman and Vice-
Chairman shall not be representa-
tives of the same Contracting Party.

5. The Commission shall adopt
and amend as necessary the rules of
procedures for the conduct of its
meetings, except with respect to the
matters dealt with in Article XII of
this Convention.

6. The Commission may establish
such subsidiary bodies as are neces-
sary for the performance of its func-
tions.

Article XIV

1. The Contracting Parties hereby
establish the Scientific Committee for
the Conservation of Antarctic Marine
Living Resources (hereinafter re-
ferred to as "the Scientific Commit-
tee") which shall be a consultative
body to the Commission. The Scien-
tific Committee shall normally meet
at the headquarters of the Commis-
sion unless the Scientific Committee
decides otherwise.

2. Each Member of the Commis-
sion shall be a member of the Scien-
tific Committee and shall appoint a
representative with suitable scientific
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qualifications who may be accom-
panied by other experts and
advisers.

3. The Scientific Committee may
seek the advice of other scientists
and experts as may be required on
an ad hoc basis.

Article XV

1. The Scientific Committee shall
provide a forum for consultation and
cooperation concerning the collec-
tion, study and exchange of infor-
mation with respect to the marine
living resources to which this Con-
vention applies. It shall encourage
and promote cooperation in the field
of scientific research in order to ex-
tend knowledge of the marine living
resources of the Antarctic marine
ecosystem.

2. The Scientific Committee shall
conduct such activities as the Com-
mission may direct in pursuance of
the objective of this Convention and
shall:

(a) establish criteria and
methods to be used for determina-
tions concerning the conservation
measures referred to in Article IX of
this Convention;

(b) regularly assess the status
and trends of the populations of An-
tarctic marine living resources;

(c) analyse data concerning the
direct and indirect effects of harvest-
ing on the populations of Antarctic
marine living resources;

(d) assess the effects of pro-
posed changes in the methods or
levels of harvesting and proposed
conservation measures;

(e) transmit assessments, analy-
ses, reports and recommendations to
the Commission as requested or on
its own initiative regarding measures
and research to implement the ob-
jective of this Convention;

(f) formulate proposals for the
conduct of international and national
programs of research into Antarctic
marine living resources.

3. In carrying out its functions,
the Scientific Committee shall have
regard to the work of other relevant
technical and scientific organizations

and to the scientific activities con-
ducted within the framework of the
Antarctic Treaty.

Article XVI

1. The first meeting of the Scien-
tific Committee shall be held within
three months of the first meeting of
the Commission. The Scientific
Committee shall meet thereafter as
often as may be necessary to fulfill
its functions.

2. The Scientific Committee shall
adopt and amend as necessary its
rules of procedure. The rules and
any amendments thereto shall be
approved by the Commission. The
rules shall include procedures for
the presentation of minority reports.

3. The Scientific Committee may
establish, with the approval of the
Commission, such subsidiary bodies
as are necessary for the performance
of its functions.

Article XVII

1. The Commission shall appoint
an Executive Secretary to serve the
Commission and Scientific Commit-
tee according to such procedures
and on such terms and conditions as
the Commission may determine. His
term of office shall be for four years
and he shall be eligible for reap-
pointment.

2. The Commission shall author-
ize such staff establishment for the
Secretariat as may be necessary and
the Executive Secretary shall ap-
point, direct and supervise such staff
according to such rules and pro-
cedures and on such terms and con-
ditions as the Commission may
determine.

3. The Executive Secretary and
Secretariat shall perform the func-
tions entrusted to them by the Com-
mission.

Article XVIII

The official languages of the Com-
mission and of the Scientific Com-
mittee shall be English, French,
Russian and Spanish.

Article XIX

1. At each annual meeting, the
Commission shall adopt by con-
sensus its budget and the budget of
the Scientific Committee.

2. A draft budget for the Commis-
sion and the Scientific Committee
and any subsidiary bodies shall be
prepared by the Executive Secretary
and submitted to the Members of
the Commission at least sixty days
before the annual meeting of the
Commission.

3. Each Member of the Commis-
sion shall contribute to the budget.
Until the expiration of five years
after the entry into force of this
Convention, the contribution of
each Member of the Commission
shall be equal. Thereafter the contri-
bution shall be determined in accor-
dance with two criteria: the amount
harvested and an equal sharing
among all Members of the Commis-
sion. The Commission shall deter-
mine by consensus the proportion in
which these two criteria shall apply.

4. The financial activities of the
Commission and Scientific Commit-
tee shall be conducted in accordance
with financial regulations adopted by
the Commission and shall be subject
to an annual audit by external audi-
tors selected by the Commission.

5. Each Member of the Commis-
sion shall meet its own expenses
arising from attendance at meetings
of the Commission and of the Scien-
tific Committee.

6. A Member of the Commission
that fails to pay its contributions for
two consecutive years shall not, dur-
ing the period of its default, have
the right to participate in the taking
of decisions in the Commission.

Article XX

1. The Members of the Commis-
sion shall, to the greatest extent
possible, provide annually to the
Commission and to the Scientific
Committee such statistical, biologi-
cal and other data and information
as the Commission and Scientific
Committee may require in the exer-
cise of their functions.
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Parties on matters falling within the	the information referred to in Arti-
competence of the latter.	 cle XXI of this Convention;

2. The Members of the Commis-
sion shall provide, in the manner
and at such intervals as may be
prescribed, information about their
harvesting activities, including fish-
ing areas and vessels, so as to en-
able reliable catch and effort statis-
tics to be compiled.

3. The Members of the Commis-
sion shall provide to the Commis-
sion at such intervals as may be
prescribed information on steps tak-
en to implement the conservation
measures adopted by the Commis-
sion.

4. The Members of the Commis-
sion agree that in any of their har-
vesting activities, advantage shall be
taken of opportunities to collect data
needed to assess the impact of har-
vesting.

Article XXI

1. Each Contracting Party shall
take appropriate measures within its
competence to ensure compliance
with the provisions of this Conven-
tion and with conservation measures
adopted by the Commission to
which the Party is bound in accor-
dance with Article IX of this Con-
vention.

2. Each Contracting Party shall
transmit to the Commission infor-
mation on measures taken pursuant
to paragraph 1 above, including the
imposition of sanctions for any vio-
lation.

Article XXII

1. Each Contracting Party under-
takes to exert appropriate efforts,
consistent with the Charter of the
United Nations, to the end that no
one engages in any activity contrary
to the objective of this Convention.

2. Each Contracting Party shall
notify the Commission of any such
activity which comes to its attention.

Article XXIII

1. The Commission and the Scien-
tific Committee shall co-operate with
the Antarctic Treaty Consultative

2. The Commission and the Scien-
tific Committee shall co-operate, as
appropriate, with the Food and Agri-
culture Organization of the United
Nations and with other Specialized
Agencies.

3. The Commission and the Scien-
tific Committee shall seek to
develop co-operative working rela-
tionships, as appropriate, with
inter-governmental and non-
governmental organizations which
could contribute to their work, in-
cluding the Scientific Committee on
Antarctic Research, the Scientific
Committee on Oceanic Research
and the International Whaling Com-
mission.

4. The Commission may enter
into agreements with the organiza-
tions referred to in this Article and
with other organizations as may be
appropriate. The Commission and
the Scientific Committee may invite
such organizations to send observers
to their meetings and to meetings of
their subsidiary bodies.

Article XXIV

1. In order to promote the objec-
tive and ensure observance of the
provisions of this Convention, the
Contracting Parties agree that a sys-
tem of observation and inspection
shall be established.

2. The system of observation and
inspection shall be elaborated by the
Commission on the basis of the fol-
lowing principles:

(a) Contracting Parties shall
cooperate with each other to ensure
the effective implementation of the
system of observation and inspec-
tion, taking account of the existing
international practice. This system
shall include, inter alia, procedures
for boarding and inspection by ob-
servers and inspectors designated by
the Members of the Commission
and procedures for flag state
prosecution and sanctions on the
basis of evidence resulting from
such boarding and inspections. A re-
port of such prosecutions and sanc-
tions imposed shall be included in

(b) in order to verify compli-
ance with measures adopted under
this Convention, observation and in-
spection shall be carried out on
board vessels engaged in scientific
research or harvesting of marine liv-
ing resources in the area to which
this Convention applies, through ob-
servers and inspectors designated by
the Members of the Commission
and operating under terms and con-
ditions to be established by the
Commission;

(c) designated observers and in-
spectors shall remain subject to the
jurisdiction of the Contracting Party
of which they are nationals. They
shall report to the Member of the
Commission by which they have
been designated which in turn shall
report to the Commission.

3. Pending the establishment of
the system of observation and in-
spection, the Members of the Com-
mission shall seek to establish inter-
im arrangements to designate ob-
servers and inspectors and such
designated observers and inspectors
shall be entitled to carry out inspec-
tions in accordance with the princi-
ples set out in paragraph 2 above.

Article XXV

1. If any dispute arises between
two or more of the Contracting Par-
ties concerning the interpretation or
application of this Convention, those
Contracting Parties shall consult
among themselves with a view to
having the dispute resolved by nego-
tiation, inquiry, mediation, concilia-
tion, arbitration, judicial settlement
or other peaceful means of their
own choice.

2. Any dispute of this character
not so resolved shall, with the con-
sent in each case of all Parties to the
dispute, be referred for settlement
to the International Court of Justice
or to arbitration; but failure to reach
agreement on reference to the Inter-
national Court or to arbitration shall
not absolve Parties to the dispute
from the responsibility of continuing
to seek to resolve it by any of the
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various peaceful means referred to
in paragraph 1 above.

3. In cases where the dispute is
referred to arbitration, the arbitral
tribunal shall be constituted as pro-
vided in the Annex to this Conven-
tion.

Article XXVI

1. This Convention shall be open
for signature at Canberra from 1
August to 31 December 1980 by the
States participating in the Confer-
ence on the Conservation of Antarc-
tic Marine Living Resources held at
Canberra from 7 to 20 May 1980.

2. The States which so sign will be
the original signatory States of the
Convention.

Article XX VII

I. This Convention is subject to
ratification, acceptance or approval
by signatory States.

2. Instruments of ratification, ac-
ceptance or approval shall be depos-
ited with the Government of Aus-
tralia, hereby designated as the
Depositary.

Article XX VIII

1. This Convention shall enter
into force on the thirtieth day fol-
lowing the date of deposit of the
eighth instrument of ratification, ac-
ceptance or approval by States re-
ferred to in paragraph 1 of Article
XXVI of this Convention.

2. With respect to each State or
regional economic integration organ-
ization which subsequeni to the date
of entry into force of this Conven-
tion deposits an instrument of ratifi-
cation, acceptance, approval or ac-
cession, the Convention shall enter
into force on the thirtieth day fol-
lowing such deposit.

Article XXIX

1. This Convention shall be open
for accession by any State interested
in research or harvesting activities in
relation to the marine living

resources to which this Convention
applies.

2. This Convention shall be open
for accession by regional economic
integration organizations constituted
by sovereign States which include
among their members one or more
States Members of the Commission
and to which the States members of
the organization have transferred, in
whole or in part, competences with
regard to the matters covered by this
Convention. The accession of such
regional economic integration organ-
izations shall be the subject of con-
sultations among Members of the
Commission.

Article XXX

1. This Convention may be
amended at any time.

2. If one-third of the Members of
the Commission request a meeting
to discuss a proposed amendment
the Depositary shall call such a
meeting.

3. An amendment shall enter into
force when the Depositary has re-
ceived instruments of ratification,
acceptance or approval thereof from
all the Members of the Commission.

4. Such amendment shall
thereafter enter into force as to any
other Contracting Party when notice
of ratification, acceptance or approv-
al by it has been received by the
Depositary. Any such Contracting
Party from which no such notice has
been received within a period of one
year from the date of entry into
force of the amendment in accor-
dance with paragraph 3 above shall
be deemed to have withdrawn from
this Convention.

Article XXXI

1. Any Contracting Party may
withdraw from this Convention on
30 June of any year, by giving writ-
ten notice not later than 1 January
of the same year to the Depositary,
which, upon receipt of such a no-
tice, shall communicate it forthwith
to the other Contracting Parties.

2. Any other Contracting Party
may, within sixty days of the receipt
of a copy of such a notice from the
Depositary, give written notice of
withdrawl to the Depositary in which
case the Convention shall cease to
be in force on 30 June of the same
year with respect to the Contracting
Party giving such notice.

3. Withdrawal from this Conven-
tion by any Member of the Commis-
sion shall not affect its financial obli-
gations under this Convention.

Article XXXII

The Depositary shall notify all
Contracting Parties of the following:

(a) signatures of this Conven-
tion and the deposit of instruments
of ratification, acceptance, approval
or accession;

(b) the date of entry into force
of this Convention and of any
amendment thereto.

Article XXXIII

I. This Convention, of which the
English, French, Russian and Span-
ish texts are equally authentic, shall
be deposited with the Government
of Australia which shall transmit
duly certified copies thereof to all
signatory and acceding Parties.

2. This Convention shall be regis-
tered by the Depositary pursuant to
Article 102 of the Charter of the
United Nations.

Drawn up at Canberra this twen-
tieth day of May 1980.

IN WITNESS WHEREOF the under-
signed, being duly authorized, have
signed this Convention.

Annex for an Arbitral Tribunal

The arbitral tribunal referred to in
paragraph 3 of Article XXV shall be
composed of three arbitrators who
shall be appointed as follows:

The Party commencing proceed-
ings shall communicate the name of
an arbitrator to the other Party
which, in turn, within a period of
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forty days following such notifica-
tion, shall communicate the name of
the second arbitrator. The Parties
shall, within a period of sixty days
following the appointment of the
second arbitrator, appoint the third
arbitrator, who shall not be a nation-
al of either Party and shall not be of
the same nationality as either of the
first two arbitrators. The third arbi-
trator shall preside over the tribunal.

If the second arbitrator has not
been appointed within the prescribed
period, or if the Parties have not
reached agreement within the
prescribed period on the appoint-
ment of the third arbitrator, that ar-
bitrator shall be appointed, at the re-
quest of either Party, by the
Secretary-General of the Permanent
Court of Arbitration, from among
persons of international standing not
having the nationality of a State
which is a Party to this Convention.

The arbitral tribunal shall decide
where its headquarters will be locat-
ed and shall adopt its own rules of
procedure.

The award of the arbitral tribunal
shall be made by a majority of its
members, who may not abstain
from voting.

Any Contracting Party which is
not a Party to the dispute may inter-
vene in the proceedings with the
consent of the arbitral tribunal.

The award of the arbitral tribunal
shall be final and binding on all Par-
ties to the dispute and on any Party
which intervenes in the proceedings
and shall be compiled with without
delay. The arbitral tribunal shall in-
terpret the award at the request of
one of the Parties to the dispute or
of any intervening Party.

Unless the arbitral tribunal deter-
mines otherwise because of the par-
ticular circumstances of the case, the
expenses of the tribunal, including
the remuneration of its members,
shall be borne by the Parties to the
dispute in equal shares.

U"

New NSF Director
and Deputy Director
assume positions

John B. Slaughter was sworn in as
Director of the National Science
Foundation on 1 December 1980 at
the Foundation's headquarters in
Washington, D.C. Nominated by
President Carter in July and con-
firmed by the Senate in September,
Dr. Slaughter succeeds Richard C.
Atkinson, who became Chancellor
of the University of California at
San Diego in July.

NSF photo
John B. Slaughter

Since 1979 Dr. Slaughter has been
Academic Vice President and Pro-
vost of Washington State University
in Pullman, Washington. From 1977
to 1979, he was NSF Assistant
Director for the Astronomical, At-
mospheric, Earth, and Ocean Sci-
ences Directorate. While in this po-
sition he was responsible for over-
sight of the Division of Polar Pro-
grams, and he visited Antarctica in
1978. Dr. Slaughter was also an en-
gineer at Convair Division of Gen-
eral Dynamics Corporation in San
Diego (1955-60), physical science
administrator of information systems
at the Naval Electronics Laboratory
in San Diego (1960-75), and direc-

tor of the University of Wash-
ington's Applied Physics Laboratory
in Seattle (1975-77). He received his
undergraduate degree from Kansas
State University, his masters degree
from the University of california at
Los Angeles, and his doctorate from
the University of California at San
Diego.

On 3 July 1980, Donald N.
Langenberg was appointed Deputy
Director of the Foundation by the
President. Nominated by President
Carter in June 1980, Dr. Langen-
berg succeeded George C. Pimentel,
who returned to the University of
California at Berkeley to become
Director of the University's Labora-
tory for Chemical Biodynamics.

A physicist, Dr. Langenberg had
been a member of the faculty of the
University of Pennsylvania since
1960 and had served as director of
the Laboratory for Research on the
Structure of Matter and as Vice Pro-
vost for graduate studies and
research. He has served as chairman
of the National Science Foundation
Advisory Council, as a member of
the National Commission on
Research, and as an adviser to the
Cryogenics Division of the National
Bureau of Standards. Prior to Dr.
Slaughter's appointment, Dr. Lang-
enberg served as Acting Director of
the Foundation.

NSF photo
Donald N. Langenberg

12	 ANTARCTIC JOURNAL



New National
Science Board
Members confirmed

In September, the Senate con-
firmed the nominations of seven
Members of the National Science
Board, the policy making body of
the National Science Foundation.
The seven Members, nominated in
June by President Carter to 6-year
terms on the Board, are:

• Dr. Peter T. Flawn, President,
University of Texas at Austin.

• Dr. Mary L. Good, Vice
President and Director of Research,
United Oil Products Inc.

• Dr. Peter D. Lax, Professor in
the Courant Institute of Mathemati-
cal Sciences, New York University.

• Dr. Homer A. Neal, Dean of
Research and Graduate Develop-
ment and Professor of Physics, Indi-
ana University.

• Dr. Mary Jane Osborn, Professor
of Microbiology, University of Con-
necticut Health Center.

• Dr. Stuart A. Rice, Frank P. Hix-
on Distinguished Services Professor
of Chemistry, the James Franck In-
stitute, University of Chicago.

• Dr. Donald B. Rice (renominee),
President, The Rand Corporation.

The National Science Foundation
Act of 1950 charges the National
Science Board with responsibility for
the overall health of fundamental
science in the United States. The 24
part-time Members of the National
Science Board plus the Director ex
officio constitute the National Sci-
ence Foundation. Members are
selected by the President with the
advice and consent of the U.S. Sen-
ate so as to represent scientific
leadership in all areas of the United
States.

fllk

Conferences
Earth sciences

The Fourth International Sympo-
sium on Antarctic Earth Sciences
will be held at the University of
Adelaide, Australia, from 16 to 20
August 1982.

Proposed technical sessions in-
clude West Antarctica and the Scotia
Arc, marine geology, Cenozoic cli-
mate, plate tectonics, glacial geology,
and resources. Among the organiza-
tions which have agreed to sponsor
the meeting are the Scientific Com-
mittee on Antarctic Research, the
International Union of Geological
Sciences, the Australian Academy of
Science, the Geological Society of
Australia, and the University of Ade-
laide. The previous three conferences
were held in Cape Town (1963), Oslo
(1970), and Madison (1977). The
Adelaide conference has been
scheduled for 1982 to honor the
100th anniversary of the birth of Sir
Douglas Mawson, noted antarctic ex-
plorer and geologist.

Scientists interested in attending
the symposium can obtain informa-
tion from Dr. J. B. Jago, School of
Applied Geology, South Australian
Institute of Technology, P.O. Box 1,
Ingle Farm, South Australia 5098,
Australia.

Permafrost

From 18 to 20 July 1983, the
Fourth International Conference on
Permafrost will be held at the
University of Alaska in Fairbanks.
The conference, organized by the
National Academy of Sciences and
the State of Alaska, will include
both formal presentations and poster
sessions on all aspects of permafrost
research. Invitations have been ex-
tended to professional organizations
in engineering, periglacial and glacial
geology, geophysics, marine pipeline
technology, climatology, hydrology,
and ecology. Displays of construc-
tion, transportation, and geophysical
equipment and scientific exhibits are
planned.

To receive additional information
on the conference and on the sub-
mission of abstracts and final papers,
contact the Executive Secretary, Po-
lar Research Board, National
Academy of Sciences, 2101 Consti-
tution Avenue, N.W., Washington,
D.C. 20418. The first detailed an-
nouncement is to be released in the
spring of 1981.

Snow

The 38th Eastern Snow Confer-
ence, a joint Canadian-American ef-
fort, will be held in Syracuse, New
York, on 4 and 5 June 1981. The
meeting will focus on the origin,
precipitation, accumulations, charac-
ter, melt, and runoff of snow. In ad-
dition to formal presentations and
poster sessions, this year's meeting
will include a special session on
"Snowpack/snowfall Chemistry."
Detailed information can be ob-
tained from Dr. Barry E. Goodison,
Program Chairman, 38th Eastern
Snow Conference, Hydrometeor-
ology Division, Atmospheric En-
vironment Service, 4905 Dufferin
Street, Downsview, Ontario, Canada
M3H 5T4.

Glaciology

The Third International Symposi-
um on Antarctic Glaciology will take
place at the Ohio State University's
Institute of Polar Studies 7-12 Sep-
tember 1981. Topics include climatic
and glacial changes over 10 years to
10 million years, mass and energy
balances of the ice sheet and of sea
ice, and physical and chemical pro-
perties of snow and ice.

Sponsors are the Scientific Com-
mittee on Antarctic Research and
the International Commission on
Snow and Ice of the International
Council of Scientific Unions and the
International Glaciological Society.
The National Academy of Sciences
is serving as host in cooperation
with the University. The National
Science Foundation is providing par-
tial funding under grant DPP 80-
12877.
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U.S. Navy photo by William R. Curtsinger

The R/V Hero, used by the U.S. Antarctic Research Program for marine and coastal studies, cruises along the coast of the Antarc-
tic Peninsula. After a 5-month overhaul in the United States, the research vessel returned to service in November 1980.

R/V Hero returns to servicePersons interested in attending
may contact the Institute of Polar
Studies, 125 South Oval Mall, Ohio
State University, Columbus, Ohio
43210.

Radio-glaciology

Immediately preceding the Third
International Symposium on Antarc-
tic Glaciology a workshop on radio-
glaciology will be held 4-5 Sep-
tember at the Institute of Polar
Studies. The World Data Center A
for Glaciology (Snow and Ice) is or-
ganizing and conducting the
workshop. The workshop program
will focus primarily on two areas,
data acquisition and processing and
data archiving and distribution. For
further information contact Peter
McKinnon, World Data Center A
for Glaciology (Snow and Ice),
University of Colorado, Campus
Box 449, Boulder, Colorado 80309,
(303) 492-5171.

On 15 November 1980, the R/V
Hero, a research ship for the U.S.
Antarctic Research Program, left
Terminal Island, California, to begin
its trip to the waters surrounding the
Antarctic Peninsula. The Hero had
been in drydock at Larson's Boat
Shop for repairs to areas of the hull
where dryrot had been discovered.
Overhaul and modernization of the
ship's machinery were also under-
taken.

First deployed in March 1968, the
Hero is a diesel-driven, wooden
vessel, which is equipped with sails
and designed for work in ice-filled
waters. The ship can accommodate 8
scientists, in addition to its 12 crew
members, and is used in conjunction
with Palmer Station as a floating lab-
oratory for a variety of science proj-

ects. During the 1980-1981 season,
the Hero will make three science
cruises, two for biology and one for
geology.

The ship was last in the United
States 6 years ago for a major
overhaul because of dryrot. After
repairs, the Hero was returned to
service until June 1980. Five
months and $1.1 million were allot-
ted for the ship's repair; however,
the damage was not as extensive as
first believed and repairs were ac-
complished under the original esti-
mate.

Besides scheduled repairs, the
mast, top and side spars, and booms
were replaced. An articulated crane
with a lift capacity of 1 ton was in-
stalled to improve loading and un-
loading from the ship's well deck.
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Recommended data acquisition methods for
snow and ice published

Chapter 9 (Snow and Ice) of the
National Handbook of Recommended
Methods for Water-Data Acquistion
was recently published, along with
Chapter 10 (Hydrometeorlogical Ob-
servations), by the U.S. Geological
Survey's Office of Water Data Coor-
dination. The whole handbook is be-
ing compiled to assure greater com-
parability, compatibility, and usabili-
ty of water data among data collec-
tors and users.

This new chapter focuses on
methods for measuring the extent,
depth, water equivalent, and other
features of both seasonal and peren-
nial snow and ice. Although not all
methods are described in detail, the
more accepted ones are presented
with a discussion of the advantages
and limitations of each. Some
meteorological factors essential for
snow studies are covered in Chapter
10. Each chapter includes a list of
references for acquiring more infor-
mation about the various methods.

The handbook is the result of
several years of work by scientists.

The first emperor penguin chick
to have been bred and hatched out-
side of the antarctic continent made
its way into the world on 16 Sep-
tember 1980 at Hubbs-Sea World
Research Institute antarctic penguin
facility in San Diego. Later that
week two more chicks were hatched
at the same Sea World penguin facil-
ity. Sea World maintains a colony of
45 emperor penguins, brought from
the McMurdo Sound area. Scientists
at the San Diego facility hope to
build a self-sustaining colony of
these penguins to study year round.

In their natural habitat, emperor
penguins breed in the winter when
temperatures reach as low as -60°C,

Begun in 1970 by an interagency
work group under the U.S. Geologi-
cal Survey's Office of Water Data
Coordination, the initial effort
resulted in a preliminary report,
Recommended Methods for Water-
Data Acquisition, published in De-
cember 1972. Then members of
technical and standard-setting organ-
izations outside the government
were consulted and invited to parti-
cipate, and the program was expand-
ed to include all phases of the hy-
drologic cycle. The recommenda-
tions in the current handbook result
from a consensus of all government
and nongovernment participants.

To date Chapters 3, 5 (with two
updates), 7, 9, and 10 have been
published. Twelve chapters with ap-
pendixes are planned and will be up-
dated when necessary. Copies of
currently published chapters and up-
dates may be obtained free of charge
from Ms. Emma Holdaway, Office
of Water Data Coordination, U.S.
Geological Survey, MS-417, Nation-
al Center, Reston, Virginia 22092.

on the sea ice surrounding Antarcti-
ca. Scientists at Sea World have
come close to replicating these con-
ditions. The building which houses
the emperor colony and a colony of
Adélie penguins is kept well below
freezing and is supplied with large
quantities of flaked ice daily. The
lighting system duplicates the light
and dark of the austral summer and
winter. During a 3- to 4-month cy-
cle, emperor penguins mate, lay,
and incubate the eggs. After the egg
is laid the female transfers it to the
male who cares for it for 2 months
while the female returns to the sea
to feed. Sea World duplicated this
part of the cycle by placing the fe-

Hubbs-Sea World photo

In San Diego, a newborn emperor
penguin chick ventures out from under
its father's protective abdominal fold, in
the antarctic penguin facility at Hubbs-
Sea World Research Institute.

males in another part of the facility
during incubation and returning
them after the chicks were hatched.
Since each parent shares in caring
for the chick after hatching,
researchers also have found it neces-
sary to allow only one parent at a
time with each of the three chicks to
prevent confusion.

Sea World scientists have success-
fully raised over 100 Adélie chicks
in the past four years. With the birth
of the three emperor chicks, they
hope to begin a similar trend in the
emperor colony. The adverse condi-
tions in which emperors breed have
made the prospect of studying their
development extremely difficult. A
colony maintained at a research fa-
cility like Sea World will offer scien-
tists a way to learn more about some
aspects of the biology of these birds
than they can in the emperor's na-
tural habitat.

This fall the American Association
of Zoological Parks and Aquariums
presented the Edward H. Bean
award for zoology to Sea World for
the Institute's antarctic pengiun
project. The award, the highest one
given by the Association, is made in
recognition of management and hus-
bandry of captive birds, mammals,
and fish.

Penguin chicks hatched at San Diego
Institute
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U. S. Navy photo by Eugene R. Smith

In early October 1980 for the first time, a "stretched" C-141 Starlifter landed on
McMurdo Station's sea ice runway. The Lockheed-Georgia Company is modifying all
271 of the Air Force Starlifters by adding 23.3 feet of fuselage just behind the wings.
The converted machines can carry 11,399 cubic feet of cargo or some 200 people, a
third more than the original planes. The 60th Military Airlift Wing, U.S. Air Force,
flies Starlifters between Christchurch, New Zealand, and McMurdo Station, An-
tarctica, in support of the U. S. Antarctic Research Program.

Foundation awards of funds for Antarctic
projects 1 July to 30 September 1980
Following is a list of National Science Foundation antarctic awards made from
1 July to 30 September 1980. Each item contains the name of the principal
investigator 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. Awards were initiated by the Division of Polar Programs.

Glaciology

Elliot, David H. Ohio State Universi-
ty, Columbus, Ohio. Third interna-
tional symposium on antarctic gla-
ciology. DPP 80-12887. $49,787.

Kuivinen, Karl C. University of Ne-
braska, Lincoln, Nebraska. Coor-
dination of ice core drilling. DPP
74-08414. $156,113.

Langway, Chester C. State University
of New York, Buffalo, New York.
Ice core analysis program. DPP
79-27308. $84,891 ($210,000).

Oeschger, Hans. University of Bern,
Bern, Switzerland. Radioactive iso-
tope dating and other geochemical
and isotope studies as part of ice-
drilling projects. DPP 76-81496.
$32,650.

Atmospheric sciences

Rosenberg, Theodore J. University
of Maryland, College Park, Mary-
land. Naturally and artificially
stimulated electron precipitation
near the plasmapause. DPP 80-
12901. $62,457.

Rosenberg, Theodore J. University
of Maryland, College Park, Mary-
land. Investigation of signal
anomalies in subionospheric VLF
radiowave propagation using data
from U.S. antarctic stations. DPP
80-12941. $10,000.

Meteorology

Hogan, Austin W. State University
of New York, Albany, New York.
Meteorological variation of aero-
sols. DPP 78-20662. $28,903.

Robinson, Elmer. Washington State
University, Pullman, Washington.
Air chemistry monitoring at Pal-
mer Station. DPP 80-05797.
$23,061.

Stearns, Charles R. University of
Wisconsin, Madison, Wisconsin.
Collection and analysis of automat-
ic weather station data. DPP 79-
25040. $137,180.

Biological and medical sciences

Ainley, David G. Point Reyes Bird
Observatory, Stinson Beach, Cali-
fornia. Population biology of south
polar skuas. DPP 79-20796.
$32,754.

Biggs, Douglas C. Texas A&M
University, College Station, Texas.
Nutrient chemistry of ammonium
in surface waters. DPP 79-21355.
$36,807.

Dearborn, John H. University of
Maine, Orono, Maine. Foods and
feeding habits of asterozoan echi-
noderms. DPP 79-21537. $70,214.

DeGoes, Louis. National Academy
of Sciences, Washington, D.C.
Evaluation of biological oceanogra-
phy in the Antarctic. DPP 79-
27065. $39,600 ($99,600).

DeLaca, Ted E. University of Califor-
nia, San Diego, California. Physio-
logical ecology of benthic shallow
water foraminifera in McMurdo
Sound: A model for evaluating the
ecological significance of foramini-
fera in the deep-sea. DPP 80-
03432. $93,227.

DeVries, Arthur L. University of Illi-
nois, Urbana, Illinois. Effect of
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temperature on levels of glycopro- New power plant at McMurdo Station
tein antifreeze in fishes inhabiting
different thermal environments.
DPP 78-23462. $61,349.

Dick, Elliot C. University of Wiscon-
sin, Madison, Wisconsin. Respira-
tory virus transmission among per-
sonnel at McMurdo Station during
the "winfly" isolation period. DPP
80-15486. $95,185.

Evans, William E., and Joseph R.
Jehl. Hubbs-Sea World Research
Institute, San Diego, California.
Distribution and ecology of two
genera of small odontocete whales
in antarctic waters. DPP 80— 22633.
$33,848.

Friedmann, E. I. Florida State
University, Tallahassee, Florida.
Endolithic microorganisms in the
dry valleys and Dufek Massif: Pri-
mary products in the antarctic
desert ecosystem. DPP 80-15486.
$25,358.

Fryxell, Greta A. Texas A&M
University, College Station, Tex-
as. Abundance and diversity of
subantarctic phytoplankton. DPP
78-23463. $32,092.

George, Robert Y. University of
North Carolina, Wilmington,
North Carolina. Growth and meta-
bolism of marine crustacea in rela-
tion to temperature and pressure.
DPP 78-27021. $8,141.

Green, William J. Miami University,
Oxford, Ohio. Aspects of trace me-
tal and nutrient behavior in the
Onyx River and in Lake Vanda.
DPP 79-20860. $56,540.

Haschemeyer, Audrey E. City
University of New York, Hunter
College, New York. Role of pro-
tein metabolism in cold adaptation
of fish. DPP 77-20461. $80,000.

Holm-Hansen, Osmund. University
of California, San Diego, Califor-
nia. Multidisciplinary study of the
eastern Scotia Sea. DPP 79-21295.
$429,552.

Murrish, David E. State University
of New York, Binghamton, New
York. Thermoregulatory mechan-
isms in birds. DPP 77-21861.
$26,000.

U. S. Navy photo (XAM-0122A1180) by Brad F.
Guttilla

Blacksburg, Virginia. Lake phys-
iological	adaptations.	DPP
79-20805. $109,750.

Siniff, Donald B. University of Min-
nesota, Minneapolis, Minnesota.
Role of the leopard seal in the ma-
rine ecosystem. DPP 77-21946.
$76,398.

U. S. Navy photo (xAM-0090E1180) by Brad F. Guttilla

In October 1980, construction personnel
from Antarctic Services, Inc. (ANS),
the National Science Foundation's an-
tarctic support contractor, laid the foun-
dation for McMurdo Station's new
power plant. The plant, which will sup-
ply electricity, is expected to be complet-
ed in February 1981. Another plant, to
be built later, will use waste heat to
desalinate sea water for the station.
Above, ANS employees erect the plant's
frame with the Royal Society Moun-
tains and McMurdo Sound in the back-
ground. To the left, two construction
workers weld anchor cables to the
plant's foundation.

Development of satellite tracking
and automatic position/activity
monitoring for selected ver-
tebrates. DPP 78-21713. $19,814.

Earth sciences

Askin, Rosemary A. Ohio State
University, Columbus, Ohio.
Palynology and paleobotany of

	

Parker, Bruce C. Virginia Polytechnic	Siniff, Donald B. University of Mm-

	

Institute and State University,	nesota, Minneapolis, Minnesota.
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Mesozoic rocks of the Antarctic
Peninsula area and southern South
America. DPP 78-21128. $30,075.

Callahan, Martin. National Aeronau-
tics and Space Administration,
Houston, Texas. Support of the
lunar and planetary institute for
advice on antarctic meteorites.
DPP 79-19075. $30,000.

Chatterjee, Sankar. Texas Tech
University, Lubbock, Texas. Geol-
ogy of the Transantarctic Moun-
tains and Marie Byrd Land. DPP
80-06953. $26,182.

Dahl, Peter S. Kent State University,
Kent, Ohio. Mineral chemistry and
petrogenesis of orbicular rocks
from the Taylor Valley region.
DPP 80-01743. $19,736.

Daiziel, Ian W. Columbia University,
Palisades, New York. Tectonic
development of West Antarctica
and its relationship to East An-
tarctica. DPP 79-20220. $5,000.

Faure, Gunter. Ohio State Universi-
ty, Columbus, Ohio. Test of con-
flicting hypotheses on the Ceno-
zoic glaciation of the Transantarc-
tic Mountains. DPP 79-20407.
$25,001.

Ford, Arthur B. U.S. Geological
Survey, Menlo Park, California.
Geological investigation of the
Dufek Intrusion. DPP 77-22765.
$26,400.

Knopoff, Leon. University of Cali-
fornia, Los Angeles, California.
Long period gravity and seismic
observations at the South Pole.
DPP 79-21387. $75,415.

Kuwamura, Frank K. Defense Map-
ping Agency, Washington, D.C.
Standard geographic nomencla-
ture. DPP 79-02112. $13,600.

McGinnis, Lyle D. Northern Illinois
University, DeKaIb, Illinois.
Gravity studies in the Transan-
tarctic Mountains. DPP 78-21112.
$61,000.

McKenzie, Garry D. Ohio State
University, Columbus, Ohio. In-
tergovernmental Personnel Act
mobility assignment. DPP 80-
20194. $5,000 ($45,000).

Miotke, Franz-Dieter. Individual
award. Landforms and landform-

ing processes in the dry valleys.
DPP 79-22833. Logistics and sup-
port.

Rowley, Peter N. U.S. Geological
Survey, Denver, Colorado. Recon-
naissance geologic mapping of the
Orville Coast (data reduction
phase). DPP 78-24214. $15,600.

Southard, Rupert B. U.S. Geological
Survey, Reston, Virginia. Antarc-
tic mapping operations. DPP
79-06412. $100,000.

Webb, Peter N. Ohio State Universi-
ty, Columbus, Ohio. Cenozoic
biostratigraphy. DPP 80-18749.
$34,567.

Webers, Gerald F. Macalester Col-
lege, St. Paul, Minnesota. Geo-
logical investigation of the Ells-
worth Mountains. DPP 78-21720.
$61,849.

Zinsmeister, William J. Ohio State
University, Columbus, Ohio. Late
Cretaceous and early Tertiary
biogeography of the southern
circum-Pacific. DPP 79-20215.
$25,000.

Ocean sciences

Dick, Henry J. Woods Hole Oceano-
graphic Institution, Woods Hole,
Massachusetts. Petrology and geo-
chemistry of the crust and upper
mantle of the southern circumpo-
lar ocean between 30°W and 30°E.
DPP 77-21208. $66,324.

Foster, Theodore D. University of
California, Santa Cruz, California.
Physical oceanographic studies.
DPP 79-20384. $114,869.

Huang, Ter-Chien. University of
Rhode Island, Kingston, Rhode
Island. History of bottom current
scour in the southern ocean. DPP
78-08511. $55,870.

Kennett, James P. University of
Rhode Island, Kingston, Rhode
Island. Micropaleontological and
paleoenvironmental studies of ma-
rine sediments from the southern
ocean. DPP 78-08512. $54,443.

Ledbetter, Michael T. University of
Georgia, Athens, Georgia. Extent
and timing of bottom current
scour in the southern ocean. DPP
79-05111. $35,000.

Services and support

Gray, Rodney E. Antarctic Services,
Inc., Paramus, New Jersey. Speci-
alized support for the U.S. Antarc-
tic Research Program. DPP
80-22349. $2,766,739.

Hart, Paul. Woodward-Clyde Con-
sultants, Plymouth Meeting,
Pennsylvania. Winterization of
USNS Eltanin and extension of
monthly inspections. DPP 80-
18620. $1,355.

Hart, Paul. Woodward-Clyde Con-
sultants, Plymouth Meeting,
Pennsylvania. Winterization of
USNS Eltanin and extension of
monthly inspections. DPP 80-
24919. $32,007.

Pearigen, Jare M. Department of De-
fense, Washington, D.C. Logistics
and support for the U.S. program
in Antarctica. DPP 76-10886.
$2,788,060.
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Monthly climate summary

	

August 1980	 September 1980	 October 1979

Feature	McMurdo Palmer	Siple South Pole McMurdo Palmer Siple South Pole McMurdo Palmer	Siple

Average temperature	-22.1	-13.7	-31.5	-62.7	-24.0	-7.2	-30.6	-59.8	-19.7	-4	-25.3(°C)

Temperature maximum	-8.0	3	-13.6	-46.7	-9.4	3	-13.5	-37.1	-3.9	3	-7.0(°C)	 (30)	(17,18,19)	(3)	(24)	(1)	(24)	(22)	(26)	(31)	(19)

Temperature minimum	-41.1	-31	-49.7	-74.2	-36.1	-21	-46.5	-73.3	-38.9	-16	-40.2
(°C)	 (9)	(12)	(23,24)	(13)	(16)	(13)	(10)	(16)	(5)	(9,3)	(1)

Average station pressure
(mb)	 987.54	992.1	864.1	679.99	992.58	987.5	979.01	679.31	975.65	984.4	970.2

Pressure maximum	 997.56	1014.0	881.6	690.48	1012.19	1021.0	998.98	690.82	1000.98	1012.0	996.28
(mb)	 (15)	(2)	(14)	(31)	(11)	(21)	(20)	(1)	(16)	(21)	(30)

Pressure minimum	 975.04	970.5	847.4	664.75	968.71	968.2	965.12	662.72	959.27	953.0	949.2
(mb)	 (1)	(6)	(7)	(6)	(26)	(9)	(12)	(29)	(7)	(17)	(16)

Snowfall (mm)	 172.72	622.3	96.52	Trace	71.12	165.10	144.78	Trace	185.42	165.1	160.02

Prevailing wind direction	1170	2400	1800	0700	0990	0300	1800	0700	0900	2400	1800

Average wind speed
(m/sec)	 5.9	1.85	6.8	5.2	5.0	3.8	7.8	5.2	5.8	4.6	7.5

Fastest wind speed
(m/sec)	 22.8	43.8	24.7	16.4	32.2	26.8	21.9	18	17.9	25.7	33.3

	

1100	3500	2700	0200	1600	3600	2700	2700	1800	3000	0450

	

(2,7)	(8)	(1)	(24)	(24)	(24)	(26)	(22)	(9)	(16)	(20)

Average sky cover	 5.8	4/8	5.3	5.7	5.5	7/8	7.9	5.7	7.2	6/8	8.2

Number clear days	 5.0	6.0	8.25	12.0	10.0	0	1.8	13.2	3.0	5.0	1.5

Number partly cloudy days	17.0	14/1	7.25	5.7	6.0	11.0	5.0	4.0	10.0	9.0	2.5

Number cloudy days	 9.0	11.0	15.5	13.3	14.0	19.0	23.3	12.8	18.0	 26.8

Number days with visibility
less than 0.4 km.	 0.42	 4.5	1.0	0.25	 11.8	4.3	0.9	 7.5

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S 166 040'E, Palmer 64°46'S 64 03'W, Siple
75 0 55'S 83 055'W, Amundsen-Scott South Pole Station 90 0S. Elevations: McMurdo sea level, Palmer sea level, Siple 1054 meters, Amundsen-
Scott South Pole 2912 meters. For prior data and daily logs contact National Climatic Center, Asheville, North Carolina 28801.
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