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At the 17th Antarctic Treaty Consultative Meeting, representatives of the 26 Antarctic Treaty
Consultative Parties continued to focus on ways to protect Antarctica's unique environment. Among
the topics discussed were aspects of the new environmental protocol, environmental monitoring
procedures, and specially protected areas. (Wind-sculpted ice and snow on Ross Island.)
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Division of Polar Programs moves
to the Office of the NSF Director

On 13 January 1993 Dr. Walter Massey,
director of the National Science Founda-
tion (NSF), announced thathe had elevated
the status of the Division of Polar Pro-
grams (DPP) to the Office of Polar Pro-
grams (OPP) and placed it in the Office of
the Director. As part of this change, which
was effective immediately, the newly cre-
ated office reports directly to the Deputy
Director of NSF; however, no staff or orga-
nizational changes will be made.

Dr. Massey noted that the Foundation's
antarctic and arctic activities have grown
increasingly more prominent in recent years
as international attention has focused on

research programs, environmental concerns,
law enforcement, and other issues in both
polar regions. According to Massey, "With
the increased responsibility we have been
given [in the polar regions] comes increased
accountability. I believe that heightening
the stewardship for polar programs is an
important way to help ensure that we meet
the expectations and needs of the polar
research communities and others."

Additionally, Dr. Massey announced
that the National Science Board (NSB) will
reactivate the NSB Committee on Polar
Programs to provide NSF with continuing
policy guidance and advice.
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Challenges to antarctic science
in a changing social order

Editor: Winifred Reuning

Antarctic Journal of the United States, estab-
lished in 1966, reports on U. S. activities in
Antarctica and related activities elsewhere,
and on trends in the U. S. Antarctic Pro-
gram. The Office of Polar Programs (Na-
tional Science Foundation, Washington,
D. C. 20550; telephone: (202) 357-7817)
publishes the journal five times a year
(March, June, September, December, and
an annual review issue).

The Antarctic Journal is sold by the copy
on subscription through the U. S. Govern-
ment Printing Office. Requests for prices of
individual issues and subscriptions, ad-
dress changes, and information about other
subscription matters should be sent to the
Superintendent of Documents, U. S. Gov-
ernment Printing Office, Washington, D. C.
20402.
The National Science Foundation pro-

vides awards for research in the sciences
and engineering. The awardee is wholly re-
sponsible for the conduct of such research
and preparation of results for publication.
The Foundation, therefore, does not as-
sume responsibility for such findings or
their interpretation.

The Foundation welcomes proposals on
behalf of all qualified scientists and engi-
neers, and strongly encourages women,
minorities, and persons with disabilities to
compete fully in any of the research and
research-related programs described in this
document. In accordance with federal stat-
utes and regulations and NSF policies, no
person on grounds of race, color, age, sex,
national origin, or physical disability shall
be excluded from participation in, denied
the benefits of, or be subject to discrimina-
tion under any program or activity receiv-
ing financial assistance from the National
Science Foundation.

The National Science Foundation has TDD
(Telephonic Device for the Deaf) capability,
which enables individuals with hearing im-
pairments to communicate with the Divi-
sion of Personnel Management about NSF
programs, employment, or general infor-
mation. This number is (202) 357-7492.

Facilitation Awards for Persons with Dis-
abilities provide funding for special assis-
tance or equipment to enable persons with
physical disabilities (investigators and other
staff, including student research assistants)
to work on an NSF project. See the program
announcement NSF 91-54, or contact the
Facilitation Awards Coordinator, National
Science Foundation, Washington, D.C.
20550.
The Director of the National Science

Foundation has determined that the pub-
lication of this periodical is necessary in the
transaction of the public business required
by law of this agency.

In November 1992 the Commission on
the Future of the National Science Founda-
tion (NSF) completed a review of the role
of science and engineering in society and
how NSF can help lead science policy.
NSF director Walter Massey and the Na-
tional Science Board established the 15-
member commission in September 1992
because Dr. Massey believed that "the en-
vironment for science and engineering is
changing in many ways. These changes
require that NSF and the National Science
Board re-examine their roles in the sup-
port of research and education."

The commission's report recommends
that NSF should be guided by two goals:

• supporting first-rate research that is on
the frontier of knowledge and that has
been identified and defined by the best
scientists

• balancing resources among fields and
research activities in response to expand-
ing opportunities for science to contribute
to national goals.

The commission encourages the Na-
tional Science Board to explore ways to
improve the links between traditional sci-
ence and research on national goals, to
advocate cross-disciplinary collaboration,
to facilitate the exchange of people be-
tween universities, industry, and govern-
ment, to continue support for research with
active industry participation, and to find
new, more flexible approaches to provide
broader research experiences to U.S. gradu-
ate students.*

How does this new vision of NSF's
role in society affect the U.S. Antarctic
Program (USAP) and the science that NSF
supports as a part of this program? In
some ways USAP has already started on
this path. Not only have we improved
our ability to provide state-of-the-art sup-
port to researchers in Antarctica but dur-
ing the last decade we have also worked
to ensure that the results of antarctic re-
search are of the highest quality. Addi-
tionally, NSF has made every effort to
encourage researchers from disciplines
other than traditional polar science to take
advantage of the unique opportunities that
Antarctica offers.

Antarctic research and the scientists con-
ducting it are showing the world that this
isolated, polar desert has a role in helping

PETER E. Wiuc.iss
DIVISION DIRECTOR
OFFICE OF POLAR PROGRAMS
NATIONAL SCIENCE FOUNDATION

us to understand our planet's history, its
present and future state, and its place in the
solar system. Some science highlights from
1992 demonstrate this.

In the central Transantarctic Mountains
about 600 kilometers from the South Pole,
Ohio State paleobotanists have found the
remains of a 260-million-year-old forest of
deciduous trees. The discovery of fossil-
ized stumps provides further support for
the view that during the Permian period—
from 250 to 280 million years ago—Antalrc-
tica enjoyed a climate much warmer than
today. Although deciduous trees grow in
temperate climes, the remains found on a
ridge near Mt. Achernar are at about 82 0 $-
the furthest from the equator that a forest
has ever been found. Tree-ring analysis
provides additional support for the exist-
ence of a more temperate climate in that
the paleobotanists found no evidence to
support significant temperature drops. It
also emphasizes that biological data like
this should be included along with physi-
cal parameters (such as wind circulation,
temperature, etc.) when models of ancient
climates are developed.	 I

At McMurdo balloon-borne and lidar
(laser infrared radar) probes by U.S. and
Italian researchers continue to examine
ozone-related chemistry at all levels of the
stratosphere. Of particular interest, he
effect of increased ultraviolet (UV) ra ia-
tion on life has been reported by two tea ms
of NSF-supported biologists. The first tei m,
during an October research cruise in he
Bellingshausen Sea, measured a 6- to 2-
percent reduction in marine primary p 0-
duction caused by increased UV due to he
ozone hole. The second, using data from
an experiment near McMurdo, has devel-
oped a model showing that the ozone h le
might reduce near-surface photosynthesis
by 12 to 15 percent. At all three U.S. ta-
tions UV radiation is being measured, z nd
our instruments and data-distribution
methods are serving as models for the
development of a worldwide network.
Also, our UV monitor at Ushuaia, Argen-
tina, is providing hard data in a land a ea
outside of Antarctica to which the ozone
hole extended this austral spring in full
force for the first time.	 I

In December U.S. and Russian marine
scientists described the results of the 1992
Weddell Sea winter investigation at the
annual fall meeting of the American Geo-
physical Union in San Francisco. Until
1992 the Weddell Sea had been a data-

*Dr. Massey's statement on the National Science
Board Commission's report also appears in this
issue of the Antarctic Journal on page 4.
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U.S. Navy photo by W.K. Randles (RNZAF).

In this January 1993 view of McMurdo Station, the results of nearly 4 years of environmental clean-
up are apparent.

sarse region. Among the initial discov-
eies, the investigators found multiple
srnrces of antarctic bottom water, with
sibtie differences in salinity and tempera-
titre, along the sea ice drift track of the
research camp. Only farther north, through
vigorous mixing, was it found that these
waters become the characteristic antarctic
bttom water that spreads out globally.
The findings are changing our understand-
ing of ocean circulation and its relation-
ship to global climate.

Astronomers at the geographic South
PDle have already made some of the best
measurements to date of the cosmic mi-
crowave background radiation (CMBR),
one of the best probes of the structure of
the universe at large scales and at early
times. These results complement those of
spacecraft COBE, the data from which
have supported dramatic claims of
anistropy. The South Pole results show an
upper limit of 3.5 x 10 in anistropy, pro-
viding the most stringent constraints to
date on cold dark matter theories. The goal
is to achieve sensitivity of 10-6 and thus
provide the most severe test of cosmologi-
cal models.

Another South Pole astronomy project
has pioneered a new use for the antarctic
ice sheet—as a neutrino detector. In previ-
ous attempts scientists in the United States
have tried large volumes of water, clean-
ing fluid, and other substances, but last
season a University of California at Berke-
Iely group found that ice is free of any
r4dioactivity and close to optically perfect.
They reported that detector tubes frozen
into the ice 800 meters below the surface
"are happily counting muons at the ex-
pected rate." The tubes look downward to
detect flashes caused by collisions in the
ice after the neutrinos pass through the
earth, eliminating confusion from other
radiation. The goal is to find the source of
the neutrinos.

Biologists monitoring Weddell seal
populations near McMurdo Station believe
they have found a correlation between seal
birth rates and the occurrence of the cli-
mate phenomenon known as El Niño. The
appearance of El Niño alters weather in
temperate and tropic regions. Until now
tIere appeared to be no evidence that the
pienomenon had effects so far south, but
University of Alaska researchers believe
tlat the decline in number of births among
Weddell seals every 4 to 6 years is directly
related to the phenomenon. The lowered
birth rate is probably tied to changes in fish
populations that occur when El Niño causes
shifts in ocean currents. British scientists
working at Signy Station near the Antarc-
tic Peninsula also believe they see a similar
pattern in the Weddell seal population
there.

These examples show how U.S. scien-
tists have brought antarctic research to the
forefront of science, but USAP has also
made advances in providing unique edu-
cational opportunities. In January 1993, a

group of young architects, engineers, and
designers gathered with their mentors at
McMurdo Station as part of a project spon-
sored by the American Institute of Archi-
tecture Students and NSF. The group,
which represents the winning entry in a
nationwide competition, spent a week at
McMurdo completing a design for a new
master plan for the station that combines
the needs of researchers with social, com-
munity, and environmental concerns. This
experience, like a 1991 competition that
produced plans for a new South Pole sta-
tion, challenges these students to use their
engineering and architectural skills to de-
velop comfortable, cost-effective, and en-
vironmentally benign habitats that can
withstand the rigors of a hostile environ-
ment. It also encourages them to cross dis-
ciplinary lines to produce the best design.

The Weddell Sea winter investigation
provided a unique opportunity not only
for the scientists studying the region but
also for five high-school students and their
science teachers. The students, who were
participants in NSF's Young Scholars Pro-
gram during 1990, were nominated by their
Young Scholars project directors and se-
lected from 5,000 students by NSF because
of their interest in science, scholarship,
and leadership. The cruise on NSF's new
icebreaking research ship Nathaniel B.
Palmer to the Weddell Sea capped a year's
work that gave the group a chance to see
how a research ship is built and to work
with marine scientists. Their teachers, who
travelled with the group, helped develop
curriculum materials to share with other
students in their classrooms at home. Since
1989, the NSF's Office of Polar Programs
and Directorate for Education and Human
Resources, sponsor of the Young Scholars
Program, have worked together to intro-
duce students to the challenges of polar
field research. Such programs are designed
to increase understanding of the com-

plexities of research and to encourage
young people to pursue science careers.

By attracting students and scientists
who have not previously worked in Ant-
arctica, we help stimulate the science com-
munity to exchange information that can
lead to new perceptions of the evolution of
our planet. In 1991 three geophysicists—
two U.S. and a Canadian—startled the in-
ternational earth science community when
they announced that more than 500 mil-
lion years ago North America and Antarc-
tica were connected. Two months ago, in
Geology one member of this group, work-
ing with Argentine scientists, furthered
this argument by proposing that the Ap-
palachian Mountains were thrust up when
eastern North America collided with South
America's western margin. These theories,
which radically alter scientific understand-
ing of how the continents drifted around the
globe in the past, might not have come
about if it were not for discussions begun
during a 1989 excursion to the Scotia Arc.
Sponsored by NSF through USAP, this trip,
which was a follow-up to the 28th Interna-
tional Geological Congress, brought scien-
tists who had never worked in Antarctica to
the Peninsula region for the first time and
introduced them to antarctic geology.

These are only a few examples of how
antarctic research results are providing us
with a new perception of the past, present,
and future of the global environment and
how the antarctic example can help pro-
vide new insight into the role of science
and engineering in society. But there is
still much that can be done. All of the
antarctic community—scientists, support
personnel, and managers—must continue
the endeavor of excellence in science, of
educating people about how science and
technology can help us to understand our
environment, and of building partnerships
between scientists and society.
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NSB commission recommends new vision
of the role of science in society

On 20 November 1992 a special National Sci-
ence Board (NSB) commission, the Commission
on the Future of the National Science Foundation
(NSF), completed a 3-month long study and sub-
mitted their final report to the board and NSF'S
director, WalterMassey. In their report, "A Foun-
dationfor the 21st Century: A Progressive Frame-
work for the National Science Foundation," the
15-member commission emphasizes the need to
have in the national agenda for change a new vi-
sion of the role of science and engineering in soci-
ety. According to chairperson James Duderstadt,
President of the University of Michigan, "This
report is an excellent contribution to the develop-
ment of policies and programs that will shape
NSF'S future. While firmly based on the broad
historical mission of the Foundation, it puts for-
warda vision that builds on the agency's strengths
and current directions."

Below are the remarks delivered by Dr. Massey
to the board concerning the report on 20 Novem-
ber. "A Foundation for the 21st Century: A Pro-
gressive Framework for the National Science
Foundation" can be obtained electronically via
NSF'S Science and Technology Information Sys-
tem or through its information center by calling
(202) 357-1110.

Statement of NSF Director Walter Massey on
the report of the National Science Board
Commission on the Future of the National
Science Foundation:

I thank the Commission for completing a
very challenging task in a very short time. I
appreciate their diligence and commitment to
this responsibility. This will be an invaluable
contribution to the planning for the future of
the Foundation.

The report confirms my original view that
the environment for science and engineering
is changing in many ways. These changes
require that NSF and the National Science
Board re-examine their roles in the support
of research and education.

The Commission has provided a signifi-
cant input to the Foundation in our efforts to
build on our strengths and pursue new and
challenging opportunities. I am gratified that
they have endorsed the importance of funda-
mental and strategic research and of NSF's
role in math, science, and engineering edu-
cation. Their recommendations are far-reach-
ing and outline strategies to help all citizens
benefit from the excellence of the nation's
research and education enterprise.

There appears to be a dominant theme that
stands out from what I have heard thus far.
It is the recognition of the need for greater
linkages and integration in all facets of what
NSF does:
• a greater integration of science and engi-
neering research into society and the public's
increasing expectations for the results of this
research;
• support for research that crosses tradi-
tional disciplinary boundaries and links sci
ence and technology;
• more active use of partnerships, especially
with industry and other government agen-
cies in strategic research areas; and
• integration of science and technology into
our educational curriculum at all levels and
for all students.

Another extremely gratifying aspect of
this process has been the overwhelming in-
terest of the research and education commu-
nity, notably through the hundreds of letters
we have received. Many novel ideas were
presented in these letters, and we will con-
tinue to draw upon them as the process con-
tinues.

I look forward to working with the Board
and my colleagues in government, the aca-
demic community, and private industry
about continuing a dialogue on these issues.

Treaty delegates gather for 17th Antarctic
Treaty Consultative Meeting

From 11 to 20 November 1992 at the
17th Antarctic Treaty Consultative Meet-
ing(ATCM), representatives of the 26 Ant-
arctic Treaty Consultative Parties
(ATCP)—the original 12 signatory nations
and 14 other nations that have gained con-
sultative status since 1961—discussed top-
ics ranging from the operation of the treaty
system to the new environmental protocol
to the Antarctic Treaty. They were joined
by delegations from 10 of the 14 acceding
nations (those nations that have signed the
treaty and agree to abide by it but do not
have voting rights). As had been agreed at
the 16th ATCM, this meeting, which at the
invitation of the Italian government was
held in Venice, was the first annual consul-
tative party meeting.

As in the past, various organizations
that have special expertise and can assist
in discussions of specific agenda items
were invited by the consultative parties to
send observers to the meeting. The presi-
dent of the Scientific Committee on Ant-
arctic Research (SCAR), the chairman of
the Commission for the Conservation of
Antarctic Marine Living Resources
(CCAMLR), and the chairman of the Coun-
cil of Managers of National Antarctic Pro-
grams (COMNAP) reported to the del-

egates on relevant activities of their orga-
nizations during the last year. Also at-
tending were observers from the follow-
ing organizations:
• the Antarctic and Southern Ocean Coa-
lition (ASOC);
• the International Hydrographic Orga-
nization (IHO);
• the International Maritime Organiza-
tion (IMO);
• the Intergovernmental Oceanographic
Commission (IOC);
• the International Union for the Conser-
vation of Nature and Natural Resources
(IUCN-World Conservation Union);
• the World Meteorological Organization
(WMO);
• the World Tourism Organization
(WTO).

This year, because of the discussions
related to tourism and non-governmental
expeditions, an invited observer from the
International Association of Antarctic Tour
Operators (IAATO) attended the meeting.
Although invited, no representatives from
the International Civil Aviation Organiza-
tion or the United Nations Environmental
Program attended.

At the conclusion of the 10-day meet-
ing, the delegates adopted by consensus

four recommendations that focus on e -
vironmental concerns, special protectd
areas, historic sites, and global change re-
search and international cooperation. The
remainder of this article highlights some
of the important points of discussions dur-
ing the meeting.

Protocol on Environmental Protection to
the Antarctic Treaty

Since 4 October 1991, 36 of the 40 con-
tracting nations, including all 26 consulta-
tive parties, have signed the protocol.
Spain, one of the consultative parties, has
already ratified the new agreement, and
representatives of several other parties in-
dicated that their governments would en-
dorse  the protocol in early 1993. Some
delegates, however, stated that their gov-
ernments would probably not ratify the
agreement until 1994. The representatives
at the meeting unanimously felt that every
effort should be made to ensure that the
legislation prepared by each country to
implement the provisions of the protoc 1
and its annexes should be based on a un-
form interpretation of the agreement's
terms.

The representatives also discussed pro-
cedures and other questions related to the
Committee for Environmental Protection
(CEP), which will be established after the
protocol enters into force, and article 16 of
the protocol on liability for damages aris-
ing from activities in the treaty area and
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World Discoverer, one of the many ships that brings tourists to Antarctica, anchored in Arthur Harbor
near the United States' Palmer Station. The potential environmental impacts of the increased number
of tourists and non-governmental expeditions to Antarctica continue to concern the Antarctic Treaty
Ccnsultative Parties (ATCP). The consultative parties are working to develop an annex to the new
environmental protocol on this issue. Although no action was taken at the 17th consultative meeting,
the ATCP delegates did agree that the new protocol and its annexes apply to all activities in Antarctica,
including tourism and non-governmental activities.

covered by the protocol. Working papers
outlining draft rules of procedure for the
committee were submitted by the Argen-
tine, Chilean, and New Zealand delega-
tins and reviewed during the meeting
along with other questions related to the
committee's functioning. The discussion
on article 16 lead the representatives to
agree that a meeting of legal experts should
beheld before the 18th consultative meet-
ing. They also agreed that before conven-
ing this meeting the consultative parties
should prepare proposals outlining po-
tential liability regimes and circulate these
through diplomatic channels.

Operation of the Antarctic Treaty system
The representatives spent considerable

time discussing the establishment of a sec-
retariat for the treaty organization, where
the secretariat should be located, manage-
ment (including composition, functions,
and cost sharing) of the organization, and
its legal status. Resolving these questions
has become more important since the pro-
tocol was adopted in 1991 because such
protocol-related activities as the CEP will
require support from the treaty secretariat
to carry out its responsibilities.

Both Argentina and the United States
offered their capital cities (Buenos Aires
and Washington, D.C., respectively) as pos-
sible sites for a treaty secretariat, but no
decision was made on this issue. Although
considerable progress was made on other
isues related to the secretariat, all of the
re)resentatives acknowledged that more
w)rk was necessary. They agreed that an
inFormal meeting of the consultative par-

ties should be held in Italy before the 18th
meeting in order to reach a consensus on
all of the issues involved in setting up the
secretariat.

Other discussions related to treaty op-
erations included the public availability of
consultative meeting documents, review
of the status and required obligations of
the existing recommendations, the ex-
change of information, and treaty inspec-
tions of antarctic facilities. Regarding the
inspection of stations (a fundamental ele-
ment of the treaty), the representatives
agreed that to improve the quality of in-
spections and to make the comparison of
results easier, a checklist or a set of guide-
lines should be developed. They also
agreed to invite SCAR and COMNAP to
prepare the list based on existing examples
of inspection reports.

Environmental monitoring and an ant-
arctic data directory

In June 1992 the first meeting of experts
on environmental monitoring in Antarc-
tica was held in Buenos Aires, Argentina.
The report that resulted from this meeting
was a focus for discussion at the 17th
ATCM. In reviewing the report's conclu-
sions, the representatives emphasized their
agreement with the following issues:
• presently, the nature and scale of most
activities are such that the potential for
adverse environmental impacts is limited
to the local level;
• the possibilities and significance of en-
vironmental impacts depend on location,
timing, and scale, as well as the nature of
the activities; and

• construction, waste-water and sewage
disposal, waste incineration, power and
heat generation, research, fuel spills, and
other accidents resulting in environmen-
tal contamination are the most likely ac-
tivities to impact the environment.

They also agreed that to meet the re-
quirements of the protocol, environmen-
tal monitoring programs should be care-
fully designed, practical, focused, and cost-
effective. Cooperative programs among
treaty nations were suggested as one way
of developing and carrying out cost-
effective and productive monitoring pro-
grams.

Data management and exchange will
be critical to the success of the environ-
mental monitoring requirements of the
protocol. The consultative parties are con-
tinuing to identify appropriate data sets
that will eventually be included in an ant-
arctic data directory. At the suggestion of
SCAR, this directory will be formatted so
that it is compatible with the International
Directory Network.

The representatives agreed that the con-
sultative parties should ask SCAR and
their COMNAP representatives to con-
vene a workshop to help with the imple-
mentation of the directory system. The
objectives of the workshop are to:
• identify the necessary steps to establish
the data directory system as part of the
International Directory Network;
• develop a final format for directory en-
tries;
• prepare a draft directory for review by
consultative parties;
• identify the types of geographic infor-
mation systems used by national programs
to organize, store, and display antarctic
data; and
• determine whether SCAR's antarctic
digital topographic database or another
system can be used as a basis for a com-
mon computer map system for plotting
data.

As a result of their review of environ-
mental monitoring and the planned data
directory system, the representatives
adopted Recommendation XVII-1, "envi-
ronmental monitoring and data manage-
ment."

Protected areas and historic sites
As part of their discussion of protected

areas, the representatives adopted Recom-
mendation XVII-2, which revises descrip-
tions and management plans for the fol-
lowing existing Specially Protected Areas
(SPA):
• SPA 1—Taylor Rookery, Mac.
Robertson Land (67'26'S 60'50'E);
• SPA 2—Rookery Island, Holme Bay,
Mac. Robertson Land (67'37'S 62°33' E);
• SPA 3—Ardery Island (66°22' S
110'28'E) and Odbert Island (66°22' S
110'33'E), Budd Coast;
• SPA 20—"New College Valley,"
Caughley Beach, Cape Bird, Ross Island
(77-14'S 166-23'E).
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In adopting Recommendation XVII-3,
the representatives recognized the historic
significance of Penguins Bay, Seymour Is-
land, James Ross Archipelago (64°16 S
56'39'W). At this site in November 1903
the crew of the Argentine navy ship
Uruguay rescued members of the Swedish
Antarctic Expedition, led by Otto
Nordenskjold. In January 1990 Argentina
erected a rock cairn at the site to com-
memorate the event.

The representatives also considered the
changes that will occur to the protected
areas system once the protocol enters into
force. They reminded the national pro-
grams that the designation of all existing
SPAs and Sites of Special Scientific Interests
(SSSIs) will be changed to Antarctic Spe-
cially Protected Areas. Not only will this
change require that the sites be renamed
and renumbered but it also may mean that
new management plans mustbe developed.

To assist with the development of new
management plans, SCAR is preparing a

handbook that will be available to all treaty
parties. In light of the changes that will
result from the new protocol, SCAR is also
revising its ecosystem classification sys-
tem to help national programs identify
other areas that might be included in the
protected area system.

Conclusion
The representatives discussed various

other issues during the meeting. Among
these were the continued growth in the
number of cooperative scientific and logis-
tic programs among treaty nations and the
effects that the new protocol will have on
tourism and non-governmental expedi-
tions. The first item, cooperative programs,
led to Recommendation XVII-4, "global
change research and international coop-
eration in Antarctica."

Although a draft annex to the protocol
along with other proposals related to tour-
ism and non-governmental expeditions
were presented, many issues in this area

remain unresolved. Some representatives
proposed holding a meeting on this issue
in 1993 before the next treaty meeting but
did not set a date. All of the representa -
tives, however, did agree and stressed tha t
the protocol and its annexes apply to all
activities in Antarctica, including tourist
and non-governmental activities.

Before concluding the meeting, the rep-
resentatives received and accepted an in -
vitation from Japan to host the 18th meet-
ing in the spring of 1994. The date and
location will be provided to the contract-
ing parties at a later time.

The draft texts of the four recommen-
dations with associated annexes follow
this summary. After Italy issues the com-
plete final report, it will be incorporated
into the Antarctic Bibliography. The 17th
meeting report, along with the final re-
ports of previous meetings, will be avail-
able through the Library of Congress.

Recommendations adopted at the 17th Antarctic Treaty Consultative Meeting

xvll-1
Environmental monitoring

and data management
The representatives,
Recalling Recommendations XV-5, XV-

16, and XVI-12 and Paragraphs 106-109 of
the Report of XVI ATCM;

Noting the Report and the valuable work
of the First Meeting of Experts on Environ-
mental Monitoring in Antarctica (XVII
ATCM/INF09) and the Recommendations
set forth in the aforementioned Report;

Noting that better data management can
improve the quality of Antarctic environ-
mental monitoring, operations, and science;

Noting additionally the Reportby SCAR-
COMNAP (XVII ATCM/WP 5) describing
actions that could be taken to develop a
coordinated data management system with
the intent to improve the comparability and
accessibility of both scientific and environ-
mental data being collected by national pro-
grams, as called for by ATCM Recommen-
dation XIII-5 and XV-16;

Recognizing that the Final Act of the Pro-
tocol on Environmental Protection to the
Antarctic Treaty it was agreed that it was
desirable to ensure effective implementa-
tion at an early date; and that Paragraph 69
of the Report of XVI ATCM exhorts the
Consultative Parties to voluntarily imple-
ment the Protocol and its annexes as soon
and to the maximum extent possible;

Acknowledging that in order to meet the
requirements of the Protocol on Environ-

mental Protection to the Antarctic Treaty
that call, under Articles 3.2(d) and 3.2(e), for
regular and effective monitoring, to allow
assessment of the adverse impacts of hu-
man activities, it is necessary to focus envi-
ronment impact monitoring particularly on
anthropogenic effects at a local level;

Aware that once established, the Com-
mittee for Environmental Protection may
offer its advice on these matters, consistent
with its terms of reference as provided for in
the Protocol;

Aware that applied monitoring can be
expensive and may require long-term com-
mitment and that any environmental moni-
toring should be scientifically defensible,
practicable and cost-effective;

Recommend to their Governments that
they:

1. Through their SCAR National Com-
mittees request SCAR to consider and pro-
vide advice on:

(i) the types of long-term programs, if
any, necessary to verify that human activi-
ties (such as tourism, scientific research or
other activities) do not have significant
adverse effects on birds, seals and plants;
and

(ii) emission standards that should be
established to ensure that the combustion of
fossil fuels and incineration of waste do not
contaminate the antarctic atmosphere, ter-
restrial, ice aquatic or marine environments
in a way that would compromise their sci-
entific values;

2. Ask their COMNAP representatives
in consultation with SCAR to establish re-

search programs at a representative subset
of facilities in Antarctica to determine how
different types and sizes of facilities in df-
ferent localities (e.g., coastal and inland sti-
tions on rocks and on ice shelves) affect the
Antarctic environment;

3. Provide a list of the Antarctic data
sets being compiled and archived by their
nationals and make this list available to
other Parties, SCAR and COMNAP as soon
as possible to form the basis for the develop-
ment of an Antarctic Data Directory; and

4. Establish, as appropriate, national ar-
rangements for obtaining expert advice on
the types of data products and data-access
mechanisms which would best meet both
basic scientific requirements and long-term
environmental monitoring requirements

XVII-2
Antarctic protected areas
revised descriptions and

proposed management plans
for Specially Protected Areas

The representatives,
Recalling Recommendation XV-8 and

XV-9;
Noting that revised Area Descriptiois

and proposed Management Plans have been
approved by the Scientific Committee on
Antarctic Research (SCAR);

Noting also that the format of these re-
vised Area Descriptions and proposed Man-
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agement Plans accord with Article 5 of
Annex V of the Protocol on Environmental
Protection to the Antarctic Treaty adopted
under Recommendation XVI-10;

Recommend to their Governments that
for the Specially Protected Areas listed be-
low:

(i)the Descriptions inserted in Annex B,
Specially Protected Areas, of the Agreed
Measures for the Conservation of Antarctic
Fauna and Flora he deleted;

(ii) the Descriptions and Management
Plans of Specially Protected Areas, annexed
to this Recommendation, be inserted in
Annex B, Specially Protected Areas, of the
Agreed Measures for the Conservation of
Antarctic Fauna and Flora.

The Specially Protected Areas involved
are:

Area No. 1—Taylor Rookery, Mac.
Robertson Land;

Area No. 2—Rookery Islands, Holme
Bay, Mac. Robertson Land;

Area No. 3— Ardery Island and Odbert
Island, Budd Coast;

Area No. 20—'New College Valley,'
Caughley Beach, Cape Bird, Ross Island.

XVII-3
Antarctic protected areas;

new historic sites and
monuments;

wooden plaque and rock
cairn at Penguins Bay

The Representatives,
Recalling Recommendations l-IX,V-4,VI-

14, VII-9, XII-7, XIll-16, and XIV-8;
Recommend to their Governments to add

the following historic monumentto the "List
of Historic Monuments Identified and De-
scribed by the Proposing Government or
Governments" annexed to Recommenda-
tionVII-9, thereby guaranteeing its full pro-
tection and respect as envisaged by the
above mentioned Recommendations.

60. Wooden plaque and rock cairn lo-
cated at Penguins Bay, southern coast of
Seymour Island (Marambio), James Ross
Archipelago (64016'00"S 56°39'lO"W).This
plaque was placed on 10 November 1903
by the crew of a rescue mission of the
Argentinian Corvette Uruguay in the site
where they met members of the Swedish
expedition led by Dr. Otto Nordenskjold.

The text of the wooden plaque reads as
follows:

10.XI.1 903 "Uruguay" (A rgentineNavy) in its
journey to give assistance to the Swedish Ant-
arctic expedition.

In January 1990 a rock cairn erected by
Argentina in memory of this event in the
place where the plaque is located.

XVll-4
Global change research and
international cooperation in

Antarctica

The Representatives,
Recalling articles II & III of the Antarctic

Treaty and Article VI of the Protocol on
Environmental Protection to the Antarctic
Treaty, and Recommendation XV-14 on the
promotion of international scientific co-
operation;

Reaffirming the Declaration adopted at
the XVIth Consultative Meeting on the oc-
casion of the 30th anniversary of the entry
into force of the Antarctic Treaty;

Noting the recognition in Agenda 21 of
the United Nations Conference on the
Environment and Development of the
importance of Antarctica and the South-
ern Ocean for the study of global change
processes;

Acknowledging the role that intensified
coordination of national research programs
and increased international cooperation
should play, such as SCAR's publication on
"the role of Antarctica in global change";

Conscious as well that the development
of an implementation plan for Antarctic
research's contribution to the International
Geosphere-Biosphere Program represents
a significant step to be accomplished during
the Decade of International Antarctic Scien-
tific Cooperation (1991-2000) proclaimed
by the XVI ATCM;

Recommend to their Governments that
they:

1. Welcome the decision adopted by the
Scientific Committee for Antarctic Research
at XXII SCAR to establish a new group of
specialists on global change and the Antarc-
tic, in order to provide linkages and com-
munications between national programs,
SCAR working group and other groups of
Specialists in areas of relevant Antarctic
research.

2. Encourage SCAR to articulate, in
close cooperation with COMNAP, a man-
agement structure to implement a coordi-
nated program for global change research
in the Antarctic and to contribute through
the development of Regional Research Cen-
ters (RRC's) to the IGBP System for Analy-
sis, Research and Training (START) and
the other major regional and international
programs on global change research.

3. Support initiatives such as the pro-
posal of the SCAR Working Group on Biol-
ogy and the offer made by Chile to hold a
workshop on the coordination of biological
research on King George Island (Isla 25 de
Mayo); the cooperative geoscience of the
South Shetland Islands (COGS) whose sec-
ond workshop was sponsored by the Na-
tional Institute of Polar Research of Japan;
and similar initiatives to coordinate research
in glaciology and solar-terrestrial studies.

4. Note with appreciation the comple-
tion of SCAR's proposal for coordinated

Antarctic research (the role of Antarctica in
global change: part 2) to be published late in
1992 and the plan to implement a regional
program of global change research in the
Antarctic, through:

(i) Continuing to identify high-priority
research needs in process studies, monitor-
ing, and modeling;

(ii)identifying other needs in the imple-
mentation of the program, such as logistics,
data management, etc;

(iii)organizing workshops and sympo-
sia to synthesize and discuss research re-
sults.

5. Give a high scientific priority and
support to the greatest extent feasible the
above mentioned regional program of glo-
bal change research in the Antarctic.

6. May consider applying to the Global
Environmental Facility (GEF) and other ac-
ceptable funding mechanisms to support
the proposed new group of specialists and
their work.

Annex to
recommendation XVII-2
Management plan for
Specially Protected Area
(SPA) No.1: Taylor Rookery,
Mac. Robertson Land
1. Description of values to be protected

The area was originally designated a
Specially Protected Area because it contains
a colony of emperor penguins (Aptenodytes
forsteri) which is one of the few, and prob-
ably the largest, of the known colonies of
this species located wholly on land. Almost
all other emperor penguin rookeries are
located on sea ice. The rookery is also im-
portant because of long-term monitoring of
the population of the penguins (since 1954).
The colony is ideal for counting since it is
surrounded by small rocky hills which make
it possible to observe every bird without
entering the breeding area. A photographic
census program has been carried out annu-
ally since 1988, and it is believed that this
method has resulted in almost complete
accuracy of counting.

2. Aims and objectives
Management of the Area aims to:
(a) prevent unnecessary disturbance to

the emperor penguin colony at Taylor Rook-
ery; and

(b)permit research of a compelling sci-
entific nature which cannot be undertaken
elsewhere, while ensuring no significant
disturbance to the ecosystem of the area
including the penguin colony.

3. Management activities
The management plan and activities in

the Area should be kept under review to
ensure that the values for which the Area
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and the area where activity such as landing
helicopters and installing field huts or field
camps should take place, where permitted.
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was designated are being fully protected.
Inspection visits may be made only when
considered essential for management pur-
poses.

4. Period of designation
Designated under ATCM Recommen-

dationlV-1 in November 1966, for an indefi-
nite period.

5. Description of the area
(a) Geographical co-ordinates and natu-

ral features of the Area
The area consists of the whole of the

northernmost rock exposure on the east
side of Taylor Glacier, Mac. Robertson Land
(67-26'S 60-50'E). The rookery is located on
a low lying rock outcrop in the southwest
corner of a bay formed by Taylor Glacier to
the west, the polar ice cap to the south and
the islands of the Colbeck Archipelago to
the east. The Area is surrounded by sea ice
to the north and east. The area is some 90
kilometers west of Mawson station. There
is ice-free terrain adjacent to the glacier on
the western boundary, and to the south the
rock rises steeply to meet the ice of the
plateau. The rock itself forms a horseshoe
around a central flat area of exposed rock
and moraine. This area is covered with snow
in winter and is occupied by the emperor
penguins. The compressed snow melts in
summer to form a shallow lake and stream
which exits to the northeast. The sides of the
horseshoe are rounded ridges of rock which
are bare and smoothed by ice. Otherwise
the terrain is rough and dissected with cracks
and fissures. The average height of the ridges
is about 30 meters. The area has a raised
beach which is typical of several found along
the coast of Mac. Robertson Land. The beach
is composed of locally derived pebbles,
cobbles and boulders between 1 centimeter
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and 1 meter across. It slopes upwards from
the shoreline to a well-defined platform
several meters broad and 3 to 6 meters
above sea level.

There are no boundary markers since the
Area is easily defined by its natural features.

(b)Access to the Area
Access to the Area is only in accordance

with a permit or authority issued by a con-
tracting party or its authorized representa-
tive.

Restrictions apply to the mode of trans-
port to and within the Area, and access
points are prescribed; see Section 8(a).

(c)Location of structures including sci-
entific stations, research and refuge facili-
ties both within and near the Area

There are no structures within the Area
and no permanent structures are permit-
ted. A four-berth refuge is located in the
Colbeck Archipelago, approximately 5 ki-
lometers to the northeast of the area (see
Map B). Mawson Station (67'36'S 62°53 E)
is approximately 90 kilometers to the east.

(d) Location of other protected areas in
or near the Area

The Rookery Islands (Specially Protected
Area No. 2) are located some 80 kilometers
to the east of Taylor Rookery (see Map A).

6. Identification of restricted zones
Access to the emperor penguin colony,

marked on map C, is prohibited unless au-
thorized in a permit.

7. Maps of the area
Map A(not included in this draft) shows

the location of the Area in relation to the
Mawson region; Map B shows the location
of the field hut on the Colbeck Archipelago,
and access routes to the Area; and Map C
shows the Area in greater detail, including
the usual location of the penguin colony,

8. Conditions under which permits
may be granted

Criteria for issuing a permit to enter the
Area are that:

(a)it is issued for a compelling scientific
purpose which cannot be undertaken else-
where;

(b)the actions permitted will not jeopar-
dize the natural ecological system existing
in the Area; and	 I

(c) the actions permitted are in accor-
dance with the Management Plan for the
Area.

Conditions applying:
(a) Access to and movement within the Akea
(i)Wherever possible, access should be

from the sea ice to the east of Colbeck Archi-
pelago, to avoid disturbance to the birds by
crossing their pathways from the rookery to
the sea (see Map B). Persons in the vicinity,
not approaching the colony, should also be
aware of the penguin's pathways, and take
care to cause as little disturbance to them as
possible.

(ii)Travel to the Area may be oversnow
vehicle, which is generally only possible
during the period 1 May to 25 December, or
by helicopter. Vehicle entry to the Area is
prohibited. Oversnow vehicles used for
transport to the Area are to be left outside
the Area, to the east, and entry must be by
foot. The approach route for vehicles is
marked on Map B.

(iii)Helicopters are not permitted to land
in the Area unless sea-ice conditions out-
side the Area are such that it would be
hazardous for aircraft to land on ice or for
personnel to walk on it. If sea ice conditions
are not suitable, helicopters are authorized
to land in the Area, to the north-east at the
point marked "H", where a headland to the
south obscures the colony from view (see
Map Q. Map B shows the helicopter access
route.

(iv) The following conditions apply to
the use of helicopters:
• helicopters are to approach the Area from
the east over the sea ice and, where sea ice
conditions permit, land outside the Area,
with access being by foot (see Map B);
• overflight of the rookery is prohibited;
• when landing outside the Area, helicop-
ters should not land, take off, or fly within
500 meters of the rookery;
• if landing inside the Area is essential due
to sea ice conditions, helicopters should
land in the north-east of the Area at the
point marked "H", where a headland to the
south obscures the colony from view (see
Map C);
• helicopters approaching to land in the
Area must fly as low as possible over the sea
ice to avoid disturbing the colony; and
• helicopters are not to be refueled within
the Area.

(v)There are no marked pedestrian routes
within the Area; pedestrians should keep
well away from the penguins, unless distur-
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bance to the penguins is authorized by per-
mit. Movement in and around the Area
should be such that, in general, the routes
used by the birds are not crossed.

(vi) Dogs are not to be used for transport
to the Area.

(b) Activities which are, or may be, con-
ducted within the Area, including restrictions
on time and place

(i) The penguins are particularly sensi-
tive to disturbance during the following
periods:
• when they are incubating eggs, from
mid-May to mid-July; and
• from mid-July, when feeding chicks to
mid-December, when the chicks fledge.
However, penguins are known to be present
at the rookery during every month except
February, when no recorded expeditions to
the rookery have been made; restrictions
therefore apply year-round.

(ii)The emperor penguin colony is ideal
for counting. Normally the best vantage
point for viewing and photographing the
penguins is a rocky headland which runs
adjacent to Taylor Glacier, on the western
side of the rookery. The ideal time for a
census is from 22 June to 5 July, since dur-
ing this time only incubating males are
present, each representing one breeding
pair. An ongoing photographic census pro-
gram has been carried out since 1988.

(iii)Other activities which may be con-
ducted in the Area:
• compelling scientific research which can-
not be undertaken elsewhere and which
will not jeopardize the ecosystem of the
Area; and
• compelling management activities,
which if not carried out would jeopardize
the values for which the Area was desig-
nated.

(c) The installation, modification, or removal
of structures

No structures are to be installed in the
Area unless essential for scientific purposes;
any structure installed should be removed
when it is no longer required. Only the
minimum number of personnel necessary
to install and to remove the structure should
be used. Temporary field huts, if permitted,
should be placed well away from the pen-
guin colony at the point marked "X," to the
north-east of the Area, where a headland to
the south obscures the colony from view
(see Map Q.

(d) The location offield camps
See (c) above.
(e) Restrictions on materials and organisms

that may be brought into the Area
(i) No poultry products, including dried

food containing egg powder, are to be taken
into the Area.

(ii)No depots of food or other supplies
are to be left within the Area beyond the
season for which they are required.

(iii) Fuel is not to be depoted in the Area,
unless required by a visitor for personal use,
i.e. for cooking/heating in a field hut, and is
to be removed when no longer required.

(ft The taking of orharmful interference with
native flora and fauna
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There is to be no collection or removal of
anything not brought into the Area by per-
mit holder unless specifically authorized by
permitforscientificormanagementpurposes.

(g) The disposal of waste
No wastes, including human wastes, are

to be left in the Area.
(h) Measures that may be necessary to ensure

that the aims and objectives of the Management
Plan can continue to be met

(i) Permits should specify the maximum
number of people allowed entry at one time.

(ii) Visits to the Area should be kept to
the minimum necessary to achieve the re-

search and management objectives.
(iii) Access should be permitted where

necessary to place or remove structures or
equipment.

(i) Requirement for reports
Each permit holder shall submit a report

to the permit-issuing authority detailing the
activities undertaken within the Area, in-
cluding a summary of research findings,
and comments indicating measures taken
to ensure compliance with conditions.
Where appropriate, the report may make
recommendations relevant to the manage-
ment of the Area, in particular, as to whether
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the values for which the Area was desig-
nated are being adequately protected.The
report should be submitted as soon as prac-
ticable after the visit to the Area has been
completed.

Management plan for
Specially Protected Area
(SPA) No. 2:
Rookery Islands, Holme Bay,
Mac. Robertson Land

1. Description of values to be protected
The Rookery Islands contain breeding

10

colonies of six bird species resident in the
Mawson area; Adélie penguin (Pygoscelis
adeliae), Cape petrel (Daption Ca pensis), snow
petrel (Pagodroma nivea), southerngiant pe-
trel (Macronectes giganteus), Wilson's storm
petrel (Oceanites oceanicus) and the Antarc-
tic skua (Catharacta maccormicki). The south-
ern giant petrel breeds nowhere else in the
region. The designation of the Area aims to
safeguard this unusual association of six
species and ensure the preservation of a
sample offshore island habitat.

2. Aims and objectives
Management of the Area aims to:

• maintain a reference area unmodified by
human interference;

• permit research of a compelling scien-
tific nature which cannot be undertaken
elsewhere, while ensuring no significant
disturbance to the ecosystem of the Area
and maintaining the status of the SPA as a
reference area; and
• ensure that the breeding colony of south-
em giant petrels iscloser to the point of local
extinction, is not endangered by human
impacts.

3. Management activities
The management plan and activities in

the Area should be kept under review to
ensure that the values for which the Area
was designated are being fully protected.
Inspection visits may be made only when
considered essential for management pur-
poses.

4. Period of designation
Designated under ATCM Recommen-

dationlV-1 in November 1966 for an indefi-
nite period.

5. Description of the area
(a)Geographical co-ordinates and natural

features
Rookery Islands are a group of small

islands and rocks in the southwestern part
of Holme Bay, Mac. Robertson Land, ap-
proximately 10 kilometers to the west of
the Australian station, Mawson. The Area
comprises the islands and rocks lying
within the rectangle marked on the map
(see Section 7), the general location of
which is 67°37' S 62°33' E. There are no
boundary markers delimiting the site.

There are approximately 75 small is-
lands. They range in size from small rocks,
which barely remain above water at high
tide to the largest members of the group,
which are Giganteus Island (approximately
400 meters long, 400 meters wide and 30
meters high) and Rookery Island, which is
of similar area but slightly more elongated.
Rookery Island is the highest of the group,
reaching an altitude of 62 meters. Raised
beaches are evident on Giganteus Island.

The Rookery Islands are outcrops of the
Mawson Charnockite, a rock type which is
found over an area of at least 2,000 square
kilometers along the Mawson coast of Mac.
Robertson Land.

(b)Access to the Area
Access to the Area is only in accordance

with a current permit issued by a contract-
ing party or its authorized representative.

(c)Location of structures including sci-
entific stations, research and refuge facili-
ties both within and near the Area

There are no structures within the Area.
Mawson Station (67°36 S 62°53' E) is ap-
proximately 10 kilometers to the east.

(d) Location of other protected areas in
or near the Area

Taylor Rookery (Specially Protected Area
no. 1) is approximately 80 kilometers west
of the islands at 67'26'S 60'50'E.

6. Identification of restricted zones
Access to Giganteus Island is prohi -
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i Led except where a permit specifies other-
wise. See 8(a)(vi) below.

7. Maps of the area
Map A shows the location of the Rook-

ry Islands in the Mawson area, and Map B
is a more detailed map of the Area.

8. Conditions under which permits
may be granted

Criteria for issuing a permit to enter the
Jrea are that:

(a) it is issued for a compelling scientific
purpose which cannot be undertaken else-
where;

(b)the actions permitted will not jeopar-
dize the natural ecological system existing
in the Area; and

(c) the actions permitted are in accor-
dance with the management plan for the
Area.

Conditions applying:
(a) Access to and movement within the Area
(i) Travel may be by oversnow vehicle

from around 20 November for between four
and six weeks (allowing for seasonal varia-
tions in sea ice conditions). Visitors must
ensure that vehicles are taken no closer than
200 meters from concentrations of birds and
that they are always left at the shoreline.

(ii)As helicopter access may at times be
the only viable means of reaching he is-
lands, and as the islands are small in size,
aircraft may land within 500 meters of breed-
ing colonies. Permission to land a helicopter
may be granted for essential scientific pur-
poses only if it can be demonstrated that
disturbance will be minimal.

(iii) No refueling within the Area.
(iv) Overflight of the islands is prohib-

ited except where essential for scientific
purposes. Such overflight is to be at an
altitude of no less than 500 meters.

(v)Dogs are not to be used for transport
within the Area.

(vi)Access to Giganteus Island is prohib-
ited except for the purpose of monitoring
the southern giant petrels (Macronectes
giganteus) or for activities which may be
conducted without threat to their popula-
tion status. As the breeding colony is close
to the point of local extinction and the birds
are easily disturbed, the number of persons
granted entry for this purpose must be
strictly limited and include an experienced
ornithologist.

(b) Activities which are, or may be, con-
ducted within the Area, including restrictions
on time and place

(i)Compelling scientific activities which
cannot be conducted elsewhere.

(ii) Compelling management activities,
which if not carried out would jeopardize
the values for which the Area was desig-
nated.

(c) The installation, modification, or removal
of structures

No structures, including field huts, are
to be installed in the Area unless essential
for scientific purposes; any structure in-
stalled should be removed when no longer
required. Only the minimum number of
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personnel necessary to install and remove
the structure should be used.

(d) Location offield camps
See (c) above.
(e) Restrictions on material and organisms

which may be brought into the Area
(i)Fuel is not to be depoted in the Area,

unless required by a researcher for personal
use, ie for cooking/heating in a field hut,
and is to be removed when no longer re-
quired.

(ii)No poultry products, including dried
food containing egg powder, are to be taken
into the Area.

(iii)No food or other supplies should be
left within the Area beyond the season for
which they are required.

(J) The taking of or harmful interference with
native flora and fauna

Taking of, or harmful interference with,
native flora and fauna is prohibited unless
specifically authorized by permit in accor-
dance with the Agreed Measures for the
Conservation of Antarctic Fauna and Flora,
or Article 3 of Annex II to the Protocol on
Environmental Protection to the Antarctic
Treaty, whichever is appropriate.

(g) The collection or removal ofanything not
brought into the Area by the permit holder

There is to be no collection or removal of
anything not brought into the Area by the
permit holder unless specifically authorized
by permit for scientific or management pur-
poses.

(h) The disposal of waste
No wastes, including human waste, are

to be left in the Area.
(i) Measures that may be necessary to ensure

that the aims and objectives of the Management
Plan can continue to be met
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(i) Permits should specify the maximum
numbers of personnel who may enter the
Area.

(ii)Visits to the Area should be kept to
the minimum necessary to achieve research
and management objectives.

(iii)Access should be permitted where
necessary to place or remove structures or
equipment.

(j) Requirements for reports
Each permit holder shall submit a report

to the permit-issuing authority detailing the
activities undertaken within the Area in-
cluding a summary of research findings,
and comments indicating measures taken
to ensure compliance with conditions.
Where appropriate, the report may make
recommendations relevant to the manage-
ment of the Area, in particular, as to whether
the values for which the Area was desig-
nated are being adequately protected. The
report should be submitted as soon as prac-
ticable after the visit to the Area has been
completed.

Management plan for
Specially Protected Area
(SPA) No. 3:
Ardery Island and Odbert
Island, Budd Coast

1. Description of values to be protected
Ardery and Odbert Islands support sev-

eral breeding species of petrel and provide
a sample of their habitat. There is no other
readily accessible place in eastern Antarc-
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tica where the four genera of fulmarine
petrels (Thalassoica antarctica, Fulmarus
glacialoides, Daption capensis, and Pagodroma
nivea) breed in the same place in sufficient
numbers to allow comparative study. Study
of these four genera at the one location is of
high ecological importance both from the
point of view of understanding and of moni-
toring the Southern Ocean ecosystem. It is
believed that Ardery Island is unique inso-
far as it is the only area in the Antarctic
which harbors two different subspecies of
snow petrels. Studies on morphological or
ecological differences between these two
subspecies are not possible anywhere else.
In addition both islands have breeding

MAP 'B'

® Best helicopter landing for
general purposes, but landing
anywhere in the flat central
areas of Ardery Island is
possible

e 3 rock anchors
(for eg boat)

petrel colonies

populations of Wilson's storm petrels
(Oceanites oceanicus) and Antarctic skuas
(Catharacta maccormicki) and Odbert Island
supports breeding populations of Adélie
penguins (Pygoscelis adeliae).

2. Aims and objectives
Management of the Area aims to:

• prevent unnecessary disturbance to the
colonies of petrels on Ardery and Odbert
Islands; and
• permit research of a compelling scien-
tific nature which cannot be undertaken
elsewhere, while ensuring this has no sig-
nificant impact on the ecosystem in that
area.

3. Management activities
The Management plan and activities

the Area should be kept under review
ensure that the values for which the At
was designated are being fully protect
Inspection visits may be made only wh
considered essential for management pi
poses.

4. Period of designation
Designated under ATCM Recoi

dationlV-3 in November 1966 for an
nite period.

5. Description of the area
(a) Geographical co-ordinates and natu-

ral features
Ardery Islands (66°22 5 110028 E) and

Odbert Island (66'22'S 11 0'33' E) form part
of the Windmill Islands group lying in the
east of Vincennes Bay, off the Budd Coast
(see Map A). They are located 5 kilometers
and 0.6 kilometers respectively to the west
of Robinson Ridge, south of Casey Station.
Odbert Island is approximately 2.5 kilome-
ters long and 0.5 kilometers wide. It has a
rocky coast which rises steeply from the sea
to plateau. The highest point is 100 meters
above sea level. The plateau is dissected by
a series of valleys which run to the south
from the high flat rim on the northern side.
These valleys are snow-covered in winter.
The hilltops remain essentially ice and snow
free. In some years the island remains joined
to Robinson Ridge on the mainland by sea
ice. Ardery Islands is a steep ice-free island
approximately 1 kilometer long and 0.5 ki-
lometers wide, with an east-west orienta-
tion. The highest point is 113 meters above
mean sea level.

The terrain on both islands is rugged and
dissected by fissures. The cliffs are fractured
and have many narrow exposed ledges
which in summer are occupied by nesting
sea birds. On the hillsides and plateau re-
gion, the exposed rock is ice-smoothed and
the valley floors are covered with moraine.
Both islands have several small tams which
are frozen in winter and filled with melt
water in summer. Many of these are ephem-
eral and dry out towards the end of sum-
mer. Others which are located below snow
banks, are fed continuously by melt water.

(b)Access to the Area
Access to the Area may only be in accor-

dance with a permit or authority issued by
a contracting party or its authorized repre-
sentative.

Defined landing sites for access by sea
and helicopter to Ardery and Odbert Is-
lands are shown on Maps B and C respec-
tively. On Ardery Island the preferred boat
landing site is at Robertson Landing where
there are rock anchors present to tie down a
boat or other equipment. It should be noted
that all three boat landing sites marked on
Map B are within 200 meters of colonies of
birds, however they represent the only safe
landing sites on the Island and if landings
are undertaken carefully there is no distur-
bance to the birds.

©

Ardery Island as seen when approaching from the north.
(Numbers refer to those in mop above)
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MAP 'C'

There are no defined pedestrian routes
within the Area, however pedestrians
should avoid disturbance of the birds at all
times.

(c) Location of structures including sci-
entific stations, research and refuge facili-
ties both within and near the Area

There are no structures within the Area
and no permanent structures are permitted.

The islands lie approximately 12 kilome-
ters south of Casey Station.

A four-berth refuge hut is located on
Robinson's Ridge, .5 kilometers from the
shore.

(d)Location of other protected areas in
or near the Area

North-East Bailey Peninsula (66°17' S
110'32'E) (Site of Special Scientific Interest
No. 16) and Clark Peninsula (66°15 S
110'36'E) (Site of Special Interest No. 17) lie
opposite the Windmill Islands (see Map A).

6. Identification of restricted zones
Access to the petrel and Adelie penguin

colonies marked on Maps B and C isprohib-
ited unless authorized in a permit.

7. Maps of the area
Three maps of the Area are attached.

Map A shows the Area and its location. Map
B (Ardery Island) and Map C (Odbert Is-
land) show preferred helicopter approaches
and landing sites, landing sites for access by
water, and the location of the petrel and
Adelie breeding colonies.

/	 ISLAND
preferred direction
of approach for

helicopters	''

8. Conditions under which permits
may be granted

Criteria for issuing a permit to enter the
Area are that:

(a) it is issued for a compelling scientific
p.lrpose which cannot be undertaken else-
where;

(b) the actions permitted will not jeopar-
die the natural ecological system existing
ir the Area; and

(c) the actions permitted are in accor-
dance with the management plan for the
Area.

Conditions applying:
(a) Access to and movement within the Area
(i)Travel to the islands should be by foot,

oversnow vehicle or boat where possible;
oversnow vehicles used to visit the islands
must be left at the shoreline, and movement
within the Area should be by foot.

(ii) If access to the islands is not pos-
sible by sea or over sea-ice then helicopters
may be used subject to the following con-
ditions:
• overflight of the islands should be
avoided at all times, except where it is con-
sidered essential for scientific purposes. In
these instances overflight must be an alti-
tude or horizontal distance of no less than
500 meters;
• during the breeding season of penguins
and petrels, defined here as their period
from 1 November to 1 April, helicopter
movement to the islands should be kept to
the minimum;

o	200	L400	600

METRES
(approximate 8COIC only)

• refueling is not to take place within the
Area;
• only personnel who are required to
carry out work in the Area should leave
the helicopter;
• the approach to Ardery Island should
be at a high altitude and from a southern
direction as the lowest densities of birds
are on the southern cliffs (see Map B);
• the approach to Odbert Island should
preferably be from the south, avoiding
cliff areas because of the nesting petrels
(see Map Q.

(b) Activities which are, or may be, con-
ducted within the Area, including restrictions
on time and place

Adélie rookeries

FJ Prefered helicopter landing site

(i) Compelling scientific activities
which cannot be conducted elsewhere;

(ii)Compelling management activities,
which if not carried out would jeopardize
the values for which the Area was de-
signed. Where activites necessitate inter-
ference with the birds, care should be taken
to cause the least possible disturbance,
particularly during the period 1 Novem-
ber to 1 April.

(c) The installation, modification, or re-
moval of structures

No structures may be erected in the
Area unless essential for research purposes.
Any structures installed on the islands
must be removed when no longer required.

LEGEND

petrel colonies
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Installation of a field hut on Ardery Island
should take place wherever possible be-
fore 1 November when the breeding sea-
son commences and removal should be
after 1 April when the fledgings have de-
parted. Installation and removal should
be oversnow transport unless sea-ice con-
ditions prevent this. For use of helicopters
see (a) ii above.

(d) The location offield camps
If required for field work a hut may be

erected on Ardery Island at the point speci-
fied on Map B. There are eight solid rock
anchors available at this spot.

(e) Restrictions on materials and organ-
isms which may be brought into the Area

(i) Fuel is not to be depoted on the
islands, unless required by a researcher for
personal use, i.e. for cooking/heating etc,
in a field hut on Ardery Island, and is to be
removed at the same time as the hut.

(ii)No poultry products, including
dried food containing egg powder, are to
be taken into the Area.

(I) The taking of or harmful interference
with native flora and fauna

Taking of, or harmful interference with,
native flora and fauna is prohibited unless
specifically authorized by permit issued in
accordance with the Agreed Measures for
the Conservation of Antarctic Flora and
Fauna, or Article 3 of Annex II to the Proto-
col on Environmental Protection to the Ant-
arctic Treaty, whichever is appropriate.

(g) The collection or removal of anything
not brought into the Area by the permit holder

There is to be no collection or removal
of anything not brought into the Area by
the permit holder unless specifically au-
thorized by permit for scientific or man-
agement purposes.

(h) The disposal of waste
No wastes, including human wastes,

are to be left in the Area.
(i) Measures that may be necessary to en-

sure that the aims and objectives of the Man-
agement plan can continue to be met

(i) Permits should specify the maxi-
mum number of people allowed entry at
any one time.

(ii)Visits to the Area should be kept to
the minimum necessary to achieve the re-
search and management objectives.

(iii) Access should be permitted where
necessary to place or remove structures or
equipment.

(j) Requirement for reports
Each permit holder shall submit a re-

port to the permit-issuing authority detail-
ing the activities undertaken within the
Area, including a summary of research
findings, and comments indicating mea-
sures taken to ensure compliance with con-
ditions. Where appropriate, the report may
make recommendations relevant to the
management of the Area, in particular as
to whether the values for which the Area
was designated are being adequately pro-
tected. The report should be submitted as
soon as practicable after the visit to the
Area has been completed.

Management plan for
Specially Protected Area
(SPA) No. 20:
"New College Valley,"
Caughley Beach, Cape Bird,
Ross Island

1. Geographical location
The site is in latitude 77°14'S, longitude

166'23'E, in the northern part of the Cape
Bird ice-free area. It lies between Northern
Rookery and Middle Rookery and is about
250 meters south of the summer research
station.

2. Management plan
(i) Description of area
Topography: The area consists of the

generally west-facing slopes lying between
the cliff top above Caughley Beach and a
line parallel to and about 100 meters east of
the edge of Mount Bird Ice Cap, and be-
tween a line south of the main stream bed
of "Keble Valley" and the south ridge of
"New College Valley." It is surrounded to
the north, south and east by Site of Special
Scientific Interest number 10, and to the
west terminates at the cliff tops above
Caughley Beach. Its total area is about 10
hectare.

The ground is largely covered by stones
and boulders of volcanic origin which have
been reworked by glacial action. There are
a few glacial erratic boulders of different
origin.

The major feature of the site is "New
College Valley" which has been cut by the
vigorous flows of meltwater received from
the Mount Bird Ice Cap during summer.
Tributaries to this stream and two other
smaller streams in the area are fed by melt
from persistent summer snowdrifts and
have eroded their own shallow gullies and
channels.

Biological features: A general descrip-
tion of the vegetation is provided by Broady
(1984, 1989) as part of a broad survey of
vegetation at Cape Bird and two other ice-
free areas on Ross Island. Longton (1973,
1974) classified the bryophyte community
at Caughley Beach as the B ryum antarcticum
Sociation in which B. antarcticum is domi-
nant with occasional B. argenteum. It is not
clear from the information presented
whether the site examined was actually
inside the SPA but, if not, it was certainly
very close. Sketch maps of moss and algae
stands within the SPA are provided by
Broady (1984).

Stream vegetation includes luxuriant
red-brown oscillatoriacean (Cyanobact-
eria) mats, rich epilithic green filaments
and crusts of chlorophyll algae, and colo-
nies of Nostoc (Cyanobacteria).

The more or less northwest-facing
slopes of the main valley and smaller gul-
lies support extensive moss stands as scat-
tered small cushions and as confluent

growths up to several square meters in
extent (total cover> 200 square meter).
Often the plants and surrounding soil be-
come covered with a white mineral en-
crustation if meltwater supply ceases dur-
ing the summer and vegetation and soils
dessicate. The maximum development of
moss is found along the borders of shallow
channels taking meltwater from snow
drifts. Also scattered cushions no more
than 5 centimeters diameter are found on
moist ground where melt percolations are
not channelled but seep broadly over the
surface. Bryophyte biomass at Caughley
Beach (Longton 1974) was estimated as 14
and 938 grams dry weight per square meter
for two stands, with 1.4 percent and 84.7
percent cover, respectively.

The mosses are generally associated
with abundant red-brown oscillatoriacean
mats and occasionally with colonies of
Nostoc. Other areas of soaked ground are
dominated by either Nostoc colonies (ap-
proximately 100 square meters) or
oscillatoriacean mats (approximately 200
square meters).

Skuas (Catharacta maccormicki) nest on
the beach below the cliffs to the west of the
site and frequently overfly and land within
the SPA. Adélie penguins (Pygoscelisadeliae)
from large nearby rookeries occasionally
traverse the area. Nutrient enrichment of
soils occurs from deposited guano as well
as from windblown particulates from the
large penguin rookeries to the north and
south.

(ii)Reason for designation
The area contains some of the mcst

luxuriant stands on Ross Island of moss
and algae vegetation and associated mi-
croflora and microfauna. Because of the
susceptibility of this vegetation to damage
from trampling, the designation of the area
provides protection for its biota, so that the
area may serve as a conservation reserve
representative of the adjacent Site of Spe-
cial Scientific Interest.

(iii) Date of designation and originator
The site was established by ATCM Rec-

ommendation XIII-12 following its pro-
posalto SCAR by New Zealand in October
1984.

(iv) Access points
The site can be accessed only by passing

through the adjacent SSSl. It is best reached
by a route directly southeast from the sum-
mer research station to the north. Care
should be taken to avoid any areas of
vegetation along the way.

(v) Entry permit required
Entry to the area is only in strict accor-

dance with a current permit, issued by the
Participating Government or its authorized
representative, specifically for a compel-
ling scientific purpose which cannot be
served elsewhere or for site inspection (but
see "Inspection and Maintenance" below),
and which will not jeopardize any aspect
of the natural ecosystem or its biota within
the area (see Antarctic Treaty Agreed Mea-

continued on page 22
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An ancient forest suggests a new view	4'	*

of Antarctica's past	 r 
-

k

More than 200 million years ago the
climate in part of Antarctica was warm
enough to support a rapidly growing de-
ciduous forest. Evidence of this is found in
the central Transantarctic Mountains near
Mount Archernar (84°22 S 164°37' E),
where the remains of an ancient forest
cover an area 20 meters by 12 meters. Lo-
cated about 640 kilometers from the South
Pole, this site contains 15 fossilized tree
stumps, between 9 and 18 centimeters in
diameter and standing no more than 20
centimeters above ground.

During the Permian, the forest was lo-
cated at about 80° to 85° S. It is the highest
latitude forest, living or fossilized, that has
ever been found. According to Ohio State
University paleontologists Edith Taylor,
Thomas Taylor, and Ruben Cüneo, the
fossils suggest that between 260 and 265
million years ago the antarctic climate was
wrm enough  to sustain a forest that grew
more rapidly each season than the Alas-
kan forest of today. Their observations,
made during the 1991-1992 austral sum-
mer, and the results of their sample analy-
sis were recently published in an article in
Science.*

The forest, rooted in shale and siltstone
containing the leave impressions from the
fern Glossopteris and other similar plants,
was probably very dense with about 2,000
trees per hectare. The trees appear to have

been saplings, ranging in age from 7 to 15
years.

To study the rings of these ancient sap-
lings, several stump samples from Antarc-
tica were collected and returned to the
United States. The paleontologists used
acid to etch the petrified wood. After the
etching process was completed, acetone
and plastic were applied to lift off thin
layers of wood that were mounted on slides
for viewing under powerful microscopes.

The analysis of the rings in the Mount
Achernar wood revealed not only distinct
growth patterns, indicating a climate with
defined seasons, but also the thickest tree
rings ever found in trees from a polar
climate. The mean width of the rings was
4.5 millimeters, with the largest ring about
11.4 millimeters wide; the largest number
of rings in a single sample was 15. Al-
though they found no frost rings—a dis-
rupted row of cells or scarring that forms
in the early spring and late fall when unex-
pected drops in temperature destroy liv-
ing cells—they did find inconsistencies in
the growth patterns of rings or false rings.

The researchers believe that the density
of forest, the small number of rings in the
samples, and the large size of some rings
describe a forest composed of young, rap-
idly growing trees. The presence of
Glossopteris leaves suggests that the flood
plain on which the forest stood had well-

Photo courtesey of N.R. Cneo and T.N. Taylor, Ohio State
University.

The photograph shows one of the 15 fossilized
stumps, discovered by the OSU scientists, in
growth position.

developed soils, but additional geologic
evidence indicates that over time the re-
gion was transformed from a lakelike en-
vironment to a flood plain and finally to a
marsh.

Like existing forests in northern, high-
latitude regions, this forest was adapted to

* Taylor, Edith, T. N. Taylor, and N. R. Cüneo.
1992. "The present is not the key to the past: A
polar forest from the Permian of Antarctica."
Science. 257:1,675-1,677. Earlier observations of
the site are also reported in Taylor, E. L., R.
Cüneo, and T. N. Taylor. 1991. "Permian and
Triassic fossil forests from the central
Transantarctic Mountains." Antarctic Journal of
the U.S., 26(5):23-24.

'

NSF photo by Russ Kinne.

From the mountains at the edge of the polar plateau, the panorama of the ice-free areas of Antarctica more closely resembles an extraterrestrial landscape
than a terrestrial one. However, recent fossil discoveries suggest that many of these areas and others that are now covered by snow and glaciers may
once have supported dense forests.
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24 hours of light during the growing sea-
son and 24 hours of darkness during the
winter. However, unlike these boreal for-
ests, the Mount Achernar forest was most
likely deciduous. The presence of
Glossopteris leaves tends to support this
theory, as does data obtained by other
investigators. Because deciduous trees lose
their leaves at the end of their growing
season and become dormant (no longer
requiring light for photosynthesis), they
tend to grow better in warm polar climates
than do evergreens, which continue to re-
quire light.

Despite the forest's geographic location
during the Permian, the climate of this re-
gion may have been warmer and more fa-
vorable for tree growth than the climate is
today at latitudes 100 to 15° lower. Growth
rings in trees from existing high-latitude
forests indicate that their growth is limited
by temperature. The lack of frost rings com-
bined with clear evidence of seasonal
growth patterns in the fossils found at
MountAchemar suggest that growth in this
forest was limited by decreasing light in
autumn. Other evidence suggests that tem-
peratures rarely dropped below freezing.

Climate modelers have suggested that
during this time winter temperatures could
have been as low as -40 °C while summer
temperature rarely rose above 0 °C. The
presence of this deciduous forest in the
middle of the Transantarctic Mountains
argues against these estimates. Clearly, a
forest composed of similar plants could
not survive at these latitudes today.

This discovery also emphasizes the im-
portance of including biological input into
climate models in order to accurately de-
scribe the range of past climates.

Three killed, two injured in tragic helicopter accident

Although technology has made antarc-
tic operations safer and more efficient, the
possibility of sudden, unexpected tragedy
continues to confront those who choose to
work on the southernmost continent. In
October the deaths of a U.S. Naval air
crewman and two members of the New
Zealand Antarctic Program reminded per-
sonnel working on Ross Island that life-
threatening dangers remain a part of life in
Antarctica's hostile environment. Severe
weather conditions are believed to have
contributed to the crash.

In the early evening of 13 October, a
U.S. Navy HH-1N helicopter (a newer ver-
sion of the UH-1N helicopter usually flown
in support of the U.S. Antarctic Program)
was returning to McMurdo Station after a
routine flight to Cape Bird, about 40 kilo-
meters from the station. At 6:25 p.m.
(McMurdo local time) Navy air operations
reported that the helicopter was 10 min-
utes behind its anticipated arrival time.
Attempts were made immediately, but un-
successfully, to contact the helicopter via
radio.

In the McMurdo Station area, weather
conditions had begun to deteriorate, with
snow and surges of blowing snow causing
visibility to vary drastically from between
0.8 to 48 kilometers. Under these condi-
tions, all hoped that the helicopter had
landed and the three crewmen and two
passengers were safely waiting for better
flying conditions.

On board were the pilot, Lt. Cmdr. Ed
Crews, his co-pilot, Lt. John Seralles, air
crewman Ben Micou, and two passengers,
New Zealanders Garth Varcoe and Terry
Newport. As part of an agreement be-
tween the U.S. and New Zealand antarctic
programs to exchange support, the heli-
copter had flown earlier that day to Cape

Bird to pick up Messrs. Varcoe and New-
port, who had been at the site on the north-
ern coast of Ross Island for 5 days to pre-
pare a New Zealand summer camp for the
research season.

At 7:45 pm another Navy helicopter left
McMurdo Station to begin searching for
the missing aircraft. At the same time, one
of the U.S. Antarctic Program ski-equipped
Hercules airplanes (LC-130) was diverted
from a flight to Christchurch to aid in the
search along the west coast of Ross Island
and over ice-covered McMurdo Sound.

By 9:15 pm with the missing helicopter
now 3 hours overdue, senior managers at
McMurdo Station notified the U.S./New
Zealand Joint Antarctic Search and Rescue
Team (JASRT) and requested that they
begin an overland search. With the LC-130
serving as a communications link between
them and McMurdo Station, eight team
members—six aboard a Haaglund and two
on  Sprite—left McMurdo Station for Cape
Royds, following the anticipated flight line
of the missing helicopter. Additional
search-and-rescue (SAR) personnel and
medical personnel took off aboard a sec-
ond helicopter to assist in the search by air,
despite the continuing poor weather along
the search path.

Shortly before midnight, the crew
aboard the second helicopter reported to
McMurdo Station that they had made ra-
dio contact with LCDR Crews, who told
the crew that they were near Cape Royds
at approximately 7727 S 166°27' E. Al-
though poor visibility at the crash site
prevented this helicopter from landing,
about 15 minutes after midnight the first
rescue helicopter launched from McMurdo
was able to land; the first helicopter began
moving SAR personnel from nearby Horse-
shoe Bay (77'32'S 166'12'E') to the crash site.

The SAR teams found that besides
LCDR Crews, Lt. Seralles was alive but
injured. Both New Zealanders w

ts
e

dead, and the Navy crewman Micou 
missing. LCDR Crews and Lt. Serallès,
whose legs were broken, were sufferirg
from hypothermia. Each of them was
moved to a helicopter and quickly re-

NSF photo by Russ Kinne

By using UH-1N helicopters, the U.S. Antarctic
Program (USAP) is able to support researchers
in the Ross Island area and in southern Victoria
Land. During the two decades that these
helicopters have supported USAP scientists,
the aircraft has had a good safety record.
Although the United States has used helicopters
in Antarctica since 1946, until October 1992
there had not been a fatal helicopter accident in
Antarctica since 1969.
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Photo courtsey of Ann Hawthorne.

An Antarctic Support Associates science technician adjusts the UV montior at Palmer Station, Anvers
Island.

turned to McMurdo Station for medical
treatment.

Six SAR team members and one of the
two helicopters, which had returned to
Cape Royds after taking one of the injured
back to the station, continued the search
for the missing crewman. At 2:10 am, the
search was suspended as darkness and
Snow blown by 20- to 40-knot winds re-
duced visibility to about 50 meters. About
2hours later, weather conditions improved
and the search continued. Shortly after
resuming their search, the ground team
reported to McMurdo that they had found
the body of the missing crewman near the
crash site, and he too was dead.

Although weather conditions near
McMurdo Station were good enough for
the LC-130 to take off for New Zealand
with the injured pilot and co-pilot, the
weather at Cape Royds continued to dete-
rorate, preventing the Navy helicopters
f om retrieving the three bodies and the
ground team. Finally, on 15 October, the
weather improved enough for the team to
return with the bodies to McMurdo Sta-
ti on. The bodies were transported to
Christchurch on 16 October.

A 15-year antarctic veteran, Garth
arcoe (age 48) was the Technical Services
fficer for the New Zealand Antarctic Pro-

g am (NZAP) based in Christchurch. He
h d been a full-time staff memberof NZAP
since 1977. He is survived by his wife and
three children. Thirty-one-year-old Terry
Newport was a carpenter from Christ-
church and had arrived in Antarctica for
the first time during the winter-fly-in in
late August 1992. He is survived by his

ife. Ben Micou, 14-year veteran of the
.S. Navy, was serving his third antarctic

season with the Antarctic Development
Squadron Six.

In condolences conveyed to the New
Zealand government, Dr. Walter Massey,
Director of the National Science Founda-
tion said: "While technology has made our
operations in Antarctica safer, it has not
eliminated the risks. And, those individu-
als who chose to work in the Antarctic
embody the highest standards of courage,
ddication, and cooperation."

Memorial services were held for all three
a the International Antarctic Center near
ti Le Christchurch Airport on 19 and 20
October. At the same time, services were
a. so held in Antarctica at Scott Base, the

ew Zealand Station on Ross Island, for
tlie New Zealanders (19 October) and at
McMurdo Station for Micou (20 October).

At times, the rugged terrain and rap-
idly changing weather conditions in Ant-
arctica make aircraft operations difficult
and risky. Between 1946 and 1992, 55
people (including those in this helicopter
accident) died in Antarctica while work-
ing with the U.S. program. Of these deaths,
35 resulted from aircraft accidents; but
before this year, only three of these people
died in helicopter accidents.

Helicopters were first used in Antarc-

tica during the U.S. Navy's Operation
Highjump in 1946 and 1947. Since it was
introduced during the 1971-1972 austral
summer, no fatalities have resulted from
UH-1N crashes until this year. The last

The effects of decreased protection from
ultraviolet (UV) radiation are as troubling
as the continuing depletion of stratospheric
ozone. Evidence exists to clearly link ozone
depletion to changes in the antarctic ma-
rine environment. In two papers pub-
lished during 1992, U.S. scientists, sup-
ported by th National Science Founda-
tion (NSF), reported that enhanced expo-
sure to mid-range UV radiation (280 to 320
nanometers) was affecting marine ecosys-
tems. Near the Antarctic Peninsula biolo-
gists in October 1991 recorded a 6- to 12-
percent reduction in primary productiv-
ity, directly related to the ozone layer
depletion. Uing data from the McMurdo
Sound region, a second research team has
developed a model indicating that the
ozone hole could reduce near-surface
photosynthesis by as much as 12 to 15
percent.

To learn how much UV radiation may
be reaching the earth's surface during the
austral spring, NSF established in 1988 a
UV-radiation monitoring network with in-
struments at the three U.S. antarctic sta-
tions (Palme:, McMurdo, and Amundsen-

fatal helicopter accident was in 1969, when
a LH-34D helicopter crash landed and
caught fire about 57 nautical miles from
McMurdo Station. Two men were killed.

Scott South Pole Station), Argentina's
Centro Austral de Investigaciones
(CADIC) at the tip of South America, and
an arctic site. The accompanying box shows
the location of the monitors and the period
during which they operate.

The amount of UV light that reaches the
ground depends on the angle of the sun,
cloud cover, and atmospheric gas concen-
tration. While the amount of stratospheric
ozone has only negligible effects on UV
wavelengths longer than 330 nanometers,
decreasing amounts of ozone do increase
the amount of shorter wavelength UV ra-
diation, particularly between 295 and 330
nanometers. This range of UV radiation,
known as UV-B, can adversely affect liv-
ing organisms, including humans.

The NSF network, the first automated
UV-scanning system in the world, pro-
vides data for researchers assessing the
impact of ozone depletion on terrestrial
and marine biological systems. These data
have confirmed that ozone depletion does
change the amount of short-wavelength
UV light reaching the earth's surface.

Monitoring the consequences of decreased ozone
protection: The NSF ultraviolet radiation
monitoring network
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System equipment

The NSF UV monitoring system uses a
spectroradiometer. This device makes
hourly, high-resolution measurements of
the distribution of UV surface irradiance,
which is the sum of direct and diffuse solar
radiation encountering a horizontal plane.
The network is maintained by Biospherical
Instruments, Inc. of San Diego, California,
under contract to NSF's contractor, Ant-
arctic Support Associates. Biospherical
Instruments also distributes the acquired
data to the science community, according
to instructions provided by NSF.

The system was designed to operate
unattended and only requires human at-
tention for data transfer, periodic calibra-
tion, and maintenance. The hardware is
divided into two sections. The first con-
sists of the irradiance collector, monochro-
mator, a 28-mm-diameter photomultiplier
tube, and calibration sources; these are
housed in a roof box. The second, located
up to 15.5 meters from the roof box, in-
cludes power supplies, temperature con-
trollers, electronic interfaces, and a per-
sonal computer.

The software developed by Biospherical
Instruments manages calibration, displays
processed data, and creates databases. Cal-
culated values include solar zenith and

V....Hi
Marine diatoms, among the smallest components
of the antarctic food web, are one of the
organisms likely to be affected by increased
exposure to ultraviolet (UV) radiation. Monitoring
the changes in the amount of UV radiation that
reaches the earth's surface helps scientists
assess the impact of increased exposure to UV
radiation caused by decreasing amounts of
ozone in the stratosphere.

McMurdo Station
(166°40' E 77°51' 5)

Palmer Station
(6403' W 64-46'S)

Amundsen-Scott
South Pole Station

(90°S)
Ushuaia, Argentina

(68° W 54-59'S)
San Diego, California

(117°W32°N)
Barrow, Alaska

(156°47' W 71°18' N)

azimuthal angles, spectral integrals,
weighted doses, and standard meteoro-
logical spectral integrals.

Information to date

Data obtained via the NSF network
show that ozone depletion has significantly
increased the amount of UV-B reaching
the surface at the five monitor sites. For
example, data from the monitor at
McMurdo Station showed irradiance in
the UV-B range increased 1,000 percent in
1989, above levels recorded in 1988 when
ozone above the station was more abun-
dant. Using the UV-monitoring data, sci-
entists have discovered that ozone-driven
changes in irradiance can occur in periods
as short as 24 hours.

These data on UV levels also mirror
changes in the ozone hole. In 1990 the
ozone hole lasted longer than in the past,
persisting until early December. During
this period the UV network recorded the
highest UV levels in December as the days
grew longer. In 1991 the movement of the
ozone hole over the Antarctic Peninsula
brought increased UV exposure to Palmer
Station and Ushuaia, Argentina, in Octo-
ber, while at the South Pole and
McMurdo—where ozone depletion levels
were not as great—the highest UV levels
were recorded near the summer solstice.

Data sets for 1989 to 1991 (volume 1) are
available in CD-ROM format. These are
readable by a variety of platforms includ-
ing IBM or IBM-compatible PCs, Macintosh
computers, and a variety of other work
stations. Information concerning the data
sets or the distribution of data can be ob-
tained from Charles R. Booth (Biospherical
Instruments, Inc., 4901 Moena Blvd., San
Diego, California 92117; (619) 270-1315) or
Dr. Polly Penhale (Manager, Polar Biology
and Medicine, Office of Polar Programs,
National Science Foundation, Washing-
ton, D.C. 20550; (202) 357-7894).

Submitting manuscripts
to the Antarctic Journal

You will shortly receive a letter re-
questing your input for the annual re-
view issue of the Antarctic Journal of the
United States. This issue of the Journal
encompasses many disciplines and is
distributed to both scientists and non-
scientists. As in the past, the short manu-
scripts that make up this issue should
present descriptions of field research,
preliminary results of data analysis, and
related activities.

This year we encourage you to take
advantage of electronic mail when sub-
mitting your manuscripts. You can send
your manuscript directly to the Polar
Coordination and Information Section's
OMNET mailbox DPP.PCI(jncludeAnt-
arctic Journal in the subject line) or to
WREUNING@NOTE. NSF. GOV via
Internet. If you do use the electronic
mail system, please also send one
double-spaced, typed hard copy of your
paper.

If you do not have access to elec-
tronic mail, you may submit your manu-
script on either 5.25-inch or 3.5-inch
computer disks. The manuscripts
should be in ASCII or WordPerfect 5.1
files and prepared on an IBM or com-
patible computer. Include one paper
copy with the disk. Please note that
disks will not be returned.

If you have questions about elec-
tronic submissions, please contact the
editor of the Antarctic Journal, Winifred
Reuning, at either of the electronic mail-
box addresses listed above or at the
Polar Coordination and Information
Section, Office of Polar Programs, Na-
tional Science Foundation, Washington,
D.C. 20550, telephone (202) 357-7817.

UV-Radiation Monitoring Network

Site	 Date	 Operating
(coordinates)	 established	 season

March 1988	 August to April

May 1988	 Year round

February 1988	 September to March

November 1988	 Year round

1990	 Test facility,
no reported data

December 1990	 January to November
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Environment 3: A student design competition
Nearly 1,400 kilometers from the east-

ern coast of Antarctica, Dome A, at an
altitude of 4,000 meters, is the highest point
on the east antarctic plateau. The tempera-
tures here average -70 °C and below, and
the night is 5 months long. This secluded,
forbidding site may seem an odd location
for a research station, but it has been a
compelling attraction for scientists from
many disciplines. Now, for many U.S. col-
lee and university students of architec-
ture, engineering, and related disciplines,
it is also providing a unique challenge—to
create a space analog on the highest point
of the polar plateau.

These students are competing in Envi-
ronment 3: An antarctic high station. The
competition is the third that has been jointly
sponsored by the American Institute of
Architecture Students (AlAS) and the Na-
tional Science Foundation's Office of Polar
Programs. Environment 1 provided stu-
dents with the opportunity to develop a
conceptual design for the U.S. research
station at the geographic South Pole, and
Environment 2 focused on producing a
master design plan for McMurdo Station
that incorporated the needs of the science
community while considering community,
social, and environmental issues.

The polar plateau site was chosen be-
cause the dry, cold atmosphere above this
region makes it advantageous for astro-
nomical research at infrared and millime-

ter wavelengths. The region is also mag-
netically connected to the polar cap and,
consequently, gives scientists new oppor-
tunities to study the magnetosphere. For
geologists the site is of interest because it is
above the subglacial Gamburstev Moun-
tains—a rarely studied feature of the east
antarctic craton.

The objectives of Environment 3 are to:
• meet research and living needs of sci-
ence teams;
• maximize t.ieir working effectiveness
and comfort in the most severe climate in
the world;
• minimize the environmental impacts
of human presence; and
• develop and use advanced architectural
concepts and Engineering technologies.

The guiding philosophy is that the de-
sign decisions should consider science ob-
jectives; provide for comfort and safety; be
easy to maintain; have internal flexibility
and minimum environmental impact; and
meet requirements for interpersonal dy-
namics and quick, simple installation with
minimum on-site construction.

The students must envision a small,
self-contained base that will house 12 re-
searchers along with the necessary sup-
port personnel. As in space, the science
teams will live and work in the remote
enclosure. Because the pressure altitude at
this point on the plateau is equal to an
altitude of about 5,000 meters, the stu-

dents have been encouraged to consider
design features that might seem more ap-
propriate for the Moon or Mars.

Full and part-time students, regardless
of their major, enrolled at U.S. institutions
are eligible to participate. Teams of three
students will be accepted, and interdisci-
plinary groups are encouraged.

Registration opened on 8 September
1992 and closes on 21 May 1993. Submis-
sions must be received by 28 May and will
be judged by a panel selected by AlAS on
5 June in Washington, D.C. The first-place
team and faculty mentor will be awarded
$1,000; the second-place prize is $750; and
the third is $500.

Besides the design competition there is
a competition for the best specialized re-
search papers. These papers, which must
be submitted by 1 June 1993, should be no
longer than 35 double-space pages and
will be judged in five categories—commu-
nity planning, habitat construction, infra-
structure and power systems, environmen-
tal factors, and human behavioral factors.
The winning papers will be published in
October 1993 in Environment 3, a mono-
graph on antarctic habitat design. A $250
award will also be given to the best papers
in each the five categories cited above.

To register or obtain additional infor-
mation, contact Environment 3: Antarctic
high station, AlAS/NSF Design Competi-
tion, 1735 New York Avenue, NW, Wash-
ington, D.C. 20006; telephone (202) 626-
7472; fax (202) 626-7421.

edimentation processes at the grounding line of
tIle Maar Ice Piedmont, Anvers Island, Palmer
Archipelago

A 2-week reconnaissance of sedimen-
tation processes occurring at the ground-
ing line of a tidewater portion of the Maar
Ice Piedmont was carried out during aus-
tral summer 1990. The study took place
along the ice cliff fringing Arthur Harbor
adjacent to Palmer Station (64°46 S

GAIL ASHLEY
DEPARTMENT OF GEOLOGICAL SCIENCES
RUTGERS UNIVERSITY
NEW BRUNSWICK, NEW JERSEY 08903

JULIE DIXON
DEPARTMENT OF GEOLOGY
HAMILTON COLLEGE
CLINTON, NEW YORK 13323

DAVID Foss
DEPARTMENT OF GEOLOGY
COLGATE UNIVERSITY
HAMILTON, NEW Yoix 13346

64"31'W). The objective was to see whether
the site was appropriate for studying the
relative importance of meltwater vs. calv-
ing in the transportation of glacially de-
rived sediment to subpolar marine envi-
ronments.

Mean annual temperature is -3 °C, al-
though peak daytime temperature may
reach 18 to 20 °C. Precipitation averages
100 to 120 centimeters per year, and the
weather pattd ms during austral summer
are dominated by periodic cyclonic storms.
The sea is ice free from December to April,
although brash ice and bergy bits are
concentrated in the harbor under
persistent southerly winds. The tide in
Arthur Harbor is mixed mainly diurnal
with a range of 1.5 meter (springs) and
0.65 meter (neaps).

The profile of the glacier margin is a
gently sloped (0.03) surface, and the termi-

nus in the harbor is grounded 60 meters
below sea level (figure 1). The ice cliff rises
60 to 80 meters above sea level and thick-
ens to more than 600 meters inland. Ve-
locities in the faster moving portions of the
ice piedmont streams were estimated to be
at 125 meters per year suggesting the pos-
sibility of subglacial melting (Rundle 1971).
Gravimeter data by Dewart (1972) revealed
an irregular bedrock surface extending to
at least 4 kilometers inland from the present
grounding line. Valleys incised 50 to 150
meters into the bedrock result (Rundle
1971) in ice streaming at the surface and
likely focus the flow path of subglacial
meltwater discharge into the sea.

The field study used a 3.6 meters zodiac
to collect bathymetric profiles, water
samples, and bottom grab samples and to
place sediment traps. Water samples were
filtered with 0.45-millimeter filters. In ad-
dition, hourly tidal elevations were moni-
tored at the Palmer Station dock.

A comparison of the modern ice-front
position to published coastal charts re-
veals that the glacier margin has retreated
250 meters since 1965 with a calculated
annual retreat rate of 10 meters per year.
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A former grounding line (sill) located 750
meter seaward of the present ice-front
position was interpreted from the
bathymetry. Although we have no means
of dating this former ice-front position, its
existence is consistent with other findings
in the Antarctic Peninsula region show-
ing a general recession of glacier margins
during the late Holocene (Domack et al.
1991).

No sediment plumes were observed on
the sea surface, and the filtered surface
water samples were approximately 1 mil-
ligram per liter suspended particulate mat-
ter. However, bottom water (2 meters from
bottom) contained up to 24 milligrams per
liter at 50 meters from the ice cliff and 5 to
10 milligrams per liter at distances 100 to
400 meters from the ice. A sediment-rich
"nepholid layer" appears to be ponded in
the basin between the grounded ice and the
topographic high of the paleo-grounding
line (figure 1). The physical mechanisms
contributing to this relatively high concen-
tration of suspended sediment (by antarctic
standards) at depth adjacent to the ice are
not known. Turbid meltwater plumes, if
present, should be buoyant and rise, and
thus be visible at the surface.

Frazil and/or anchor ice may be form-
ing in water emanating at the base of the
glacier in Arthur Harbor. Frazil has been
sampled at glacier margins elsewhere in
Antarctica. Dieckman et al. (1986) col-
lected frazil ice in super-cooled water
streaming out from under the Filchner Ice
Shelf. Ackley (1982) proposed that algae
is scavenged by frazil formation and in -
corporated into sea ice, and Dayton et al.
(1968) suggested that the formation of an-
chor ice may affect the distribution of
epibenthic organisms. Reimnitz et al.
(1987) and Clayton et al. (1990) hypoth-
esize that frazil and anchor ice may be im-
portant in the scavenging and transporta-
tion of fine-grained sediment. The forma-
tion of frazil or anchor ice could scavage
sediment-producing dirty slush or floes
that would be neutrally buoyant or rise
very slowly. Ice scavenging could explain
the high concentration (24 milligrams per
liter) of suspended sediment adjacent to
the ice front. However, additional field
studies at the grounding line involving
detailed water column work (conductiv-
ity-temperature-depth measurements),
current measurements, and perhaps re-
motely-operated-vehicle observations are
necessary to test these hypotheses.

Data were collected during USAP
Cruise 90-7 R/V Polar Duke (National Sci-
ence Foundation Research Experience for
Undergraduates) as administered by the
Office of Polar Programs (DPP 89-15977:
Domack/McClennan).
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the South African station SANAE, which
is on the other side of the continent about
3,900 kilometers from Ross Island. At a
nearby South African summer camp Sane
Marais (72'2'S 2'48'W) a member of their
expedition, 31-year-oldJohn Hattingh, had
broken his leg in a snowmobile accident.
The South African station's medical per-
sonnel informed U.S. personnel that with-
out immediate attention they believed the
man could lose his leg. They also said that
without proper medical facilities the in-
jury might become life-threatening.

The British station Rothera, which is on
the western coast of the Antarctica Penin-
sula and closer to Sane Marais than

Location map of the study area. Elevation and bathymetry in meters.

U.S. ski-equipped airplane flies trans-antarctic
medical mission
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McMurdo, was also contacted. Although
they operate Twin Otter airplanes capable
of airlifting the man to safety in South
America, weather conditions prevented
them from using their airplanes to reach
the injured South African immediately.
Consequently, the National Science Foun-
dation representative and senior Navy
personnel at McMurdo decided to send a
U.S. airplane on the nearly 3,600-kilometer
trans-antarctic journey.

Just after midnight on 12 November a
ski-equipped Hercules (LC-130) airplane
took off from McMurdo's sea-ice runway
enroute to Amundsen-Scott South Pole
Station and Sane Marais. About an hour
later a second LC-130 left McMurdo Sta-
tion for the South Pole. The first LC-130,
which had a medical corpsman onboard as
part of its 10-man crew, refueled at the U.S.
station at the South Pole and continued on
to the South African camp in Queen Maud
Land. The second LC-130 remained at the
South Pole on stand-by.

The U.S. airplane arrived at Sane Marais
in the early morning of 13 November. The

injured South African was examined, sta-
bilized, and moved to the airplane for the
return flight to McMurdo Station and on-
ward to Christchurch, New Zealand.

Because the snow surface where the
LC-130 had landed was rough and unpre-
pared, ten attempts were made before it
could take off. During one of these at-
tempts the airplane was damaged; conse-
quently,wherL they reached the South Pole,
the South AfrLcan expeditioner was trans-
ferred to the second airplane, which flew
him to McMurdo.

At McMurdo Station the U.S. Navy
Force Medical Officer determined that
Hattingh could safely make the trip to
Christchurch without further medical at-
tention. He was then moved to a third ski-
equipped airplane, flown by the 109th Air
National Guard for the last leg of journey.
Leaving Antarctica at 5:00 pm (McMurdo
local time) on 13 November, the airplane
arrived in the early morning on 14 Novem-
ber in Christchurch, where the injured man
was transported to the local hospital for
treatment.

IWO

NSF photo by Russ Kinne.

For more than three decades, ski-equipped
Hercules (LC-130) airplanes have not only
permitted U.S. scientists to reach remote areas
of Antarctica but have also enabled the U.S.
program to help other national antarctic programs
in emergencies. In November 1992, U.S. Navy
pilots flew 3,900 kilometers across the continent
to a South African temporary camp to rescue a
badly injured expeditioner.

Obituary
William J. Campbell, 1930-1992

U.S. Geological Survey meteorologist
William J. Campbell died suddenly at his
home on Wollochet Bay, Washington, on 20
November 1992, Dr. Campbell, who began
his career with the U.S. Geological Survey
(USGS) in 1963, had been the chief of the
USGS Ice and Climate Project, a research
group based at the University of Puget
Sound in Tacoma, Washington, since 1969.

Dr. Campbell was born in Brooklyn, New
York, in 1930. His prestigious academic ca-
reer began with a Fulbright Scholarship to
Cambridge University in England from
1960 to 1961. He was a professor in the
Department of Physics at the University of
Puget Sound and also taught several years
at Dartmouth College in New Hampshire.
Throughout his career he lectured and
taught at many American and foreign uni-
versities, including those in England, Nor-
way, France, Germany, Austria, Russia,
Japan, Australia, and China.

Much of his research focused on arctic
and antarctic ice masses and involved the
development and application of satellite re-
mote sensing techniques. Dr. Campbell was
a pioneer and leader in the field of micro-
wave remote sensing of the cryosphere. His
acute interest in the polar research led him
to both the arctic and antarctic regions to
conduct research on 11 expeditions. He was
a member of the first research team to dive
under the arctic ice pack, and between 1962
and 1964 he participated in two antarctic
traverses. These expeditions were not
without danger—he survived two airplane
crashes, one in the Arctic and one at the

South Pole. Fcr his work in the polar re-
gions, he was recognized numerous times.
Campbell Hills (82°26' S 163°47' E), 8 kilo-
meters west-so .ith-west of Cape Lyttelton
on the south sile of Nimrod Glacier, was
named in recognition of his antarctic work;
he also received the U.S. Antarctic Medal in
1965 and the Soviet Arctic Medal in 1974.

Throughout his career he represented
USGS at numerous national and interna-
tional symposia and scientific meetings. Dr.
Campbell authored and co-authored more
than 130 research papers and was widely
sought as an expert on polar remote sens-
ing. He received many prestigious awards,
including, mo y t recently, the William T.
Pecora Medal for Remote Sensing of the
Environment (1988), awarded by the U.S.
Department of :he interior and NASA; the
First Nansen Polar Bear Award presented
by the Nanse-i Environmental Remote
Sensing Center, Bergen, Norway (1991), and
an Honorary Doctor of Science (1992) from
the University of Puget Sound. In 1990 he
was elected the first University of Puget
Sound honorary member of the Phi Beta
Kappa Society.

Dr. Campbell will he remembered by stu-
dents, friends, and colleagues all over the
world, as well as a whole generation of po-
lar scientists, nat only for his scholarship
and research but also for his active involve-
ment in the protection and preservation of
the global environment.

He is survived by his wife, two sons, and
a brother. In his memory a scholarship fund
has been established through the Develop-
ment Office, University of Puget Sound,
Tacoma, Washington.

ASA sets up marine
organism photo-library
at Crary Lab

Antarctic Support Associates (ASA), the
National Science Foundation's antarctic
support contractor, has added a new re-
source at McMurdo's Science and Engi-
neering Center, the Albert P. Crary Labo-
ratory—an antarctic marine organism
photo library. The library, which will be
available to science groups working in the
Ross Sea area, should be a valuable re-
source for marine biologists. Researchers
will be able to use the library to make on-
site identification of organisms and to ob-
tain duplicate slides for use in scientific
publications and oral presentations.

Materials for the collection will be ob-
tained from ASA science technicians, Na-
tional Science Foundation (NSF) contract
photographers, or researchers willing to
donate photographs to the collection. These
three categories will be handled as follows:
• Materials produced under contract to NSF.
These will be the property of NSF and will
be considered in the public domain; how-
ever, the photographer will have access to
high-quality duplicates and will be able to
use these duplicate photographs as he or
she wishes. Any of these photographs not
kept as part of the collection will be re-
turned to the photographer, along with
ownership and copyright privileges.
• Donated original photographs. Once do-
nated these photographs will also become
part of the public domain and will be
treated as federal government property.
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• High-quality duplicates. In this category,
the original photograph, as well as the
copyright, are retained by the photogra-
pher. If the media, book publishers, or
others request use of the original image,
they will be referred to the photographer.

Although access to the materials housed
at the McMurdo laboratory will be limited
to NSF grantees and other NSF-authorized
personnel, Capital Systems Group, NSF's
contractor for archiving and disseminat-
ing antarctic photographs, will maintain a
second set of the collection. These will be

available not only to researchers but also
to the media and public.

Both sets will be numbered the same
way so researchers will be able to order
slides from Capital Systems after they re-
turn to the United States. To obtain infor-
mation about NSF's antarctic photo collec-
tion, marine organism collection, and costs
for duplication, contact Debbie Rice, Polar
Photo Collection, Capital Systems Group,
Inc., 1355 Piccard Drive, Suite 350,
Rockville, Maryland 20850; telephone (301)
216-1168; fax (301) 216-1175.

Foundation awards of funds for antarctic projects,
1 October to 27 November 1992

Photographs and
slides needed

The Office of Polar Programs (OPP),
National Science Foundation needs your
help in updating its collection of antarc-
tic photographs and color slides. To accu-
rately describe the U.S. Antarctic
Program, high-quality photographs are
needed. Because many USAP partici-
pants take photographs while in Antarc-
tica, you can help by donating three or
more photographs that will help describe
research projects or support activities in
the field or at antarctic stations.

Photographs donated to USAP will be
included in the USAP collection and will
be available to the public, media, and oth-
ers. When a photograph is used, the pho-
tographer will be credited.

If interested in contributing to the col-
lection, send your selection, along with a
brief caption and a credit line, to the OPP/
NSF photo archiving contractor at

Following is a list of National Science Foundation antarctic awards made from
1 October to 27 November 1992. 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. Award numbers for awards initiated by the
Office of Polar Programs contain the prefix DPP. Please note, this is a modified list of
awards. Awards made during December 1992 will be included in the June 1993 issue.

Capital Systems Group, Inc.
Polar Programs

National Science Foundation
c/o Capital Systems Group, Inc.

1355 Piccard Drive, Suite 350
Rockville, Maryland 20850

Attention: Debbie Rice
telephone (301) 216-1168

Biology and Medicine

Testa, J. Ward. University of Alaska,
Fairbanks, Alaska. Physiological devel-
opment and survival of juvenile
Weddell seals. DPP 91-19885. $4,000.

Marine and terrestrial geology and geo-
physics

Burckle, Lloyd H. Columbia University,
New York, New York. Paleoceanograph-
ical/geochemical study of geologically
brief, warm events in the Pliocene of the
southern oceans. DPP 91-18995.$37,500
($75,000).

Kent, Dennis V. Columbia Lamont-
Doherty Geological Observatory, Pali-
sades, New York. Tectonic evolution of
the antarctic sector of the Pacific Mar-
gin II: Mesozoic and Paleozoic devel-
opment of Eastern Marie Byrd Land.
DPP 89-16470. $85,503.

Astronomy, aeronomy, and upper atmo-
sphere studies

Gaidos, James A. Purdue University Re-
search Foundation, West Lafayette, In-
diana. Observation of high gamma ray

sources from the South Pole. DPP 90-
22723. $5,000.

Services, support, and other

Bellew, George. Christchurch International
Airport Authority, Christchurch, New
Zealand. Lease of facilities at the Inter-
national Antarctic Centre. DPP 90-
22329. $410,000.

Ferrell, William M. Department of Defense,
Washington, D.C. Logistic support of
the U.S. Program in Antarctica. DPP
76-10886. $25,000,000.

Fowler, Alfred N. American Geophysical
Union, Washington, D.C. Council of
Managers of National Antarctic Pro-
grams. DPP 91-22523.$58,657 ($58,658).

Link, Lewis E. Cold Regions Research and
Engineering Laboratory, Hanover, New
Hampshire. Technical support for the
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continued from page 14
sures for the Conservation of Flora and
Fauna, Article VIII). Details of the visit
should be included in the national annual
report of Exchange of Information for the
same Antarctic season in which the activi-
ties were carried out.

(vi) Prohibitions
To avoid or minimize human impact it

is forbidden to:
(a) drive any vehicle within the Area;
(b) land a helicopter within the Area;
(c)overfly the Area by an aircraft below

250 meters above the highest point;
(d) incinerate, bury, or otherwise dis-

pose of any nonhuman waste within the
Area; all such waste must be removed
from the Area;

(e) leave depots of fuel, food, or any
other supplies within the Area;

(f)erect any form of building within the
Area;

(g) use any sampling or other equip-
ment within the Area which has not been
sterilized using an acceptable method.
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Weather at U.S. stations

November 1992	 December 1992	 January 1993

Feature	 McM rdo	Palmer	South Pole McMurdo	Palmer	South Pole	McMurdo	Palmer	South Pole

Average temperature ("C)	- 5	0.1	-39.3	-7.5	3.3	-30.0	-2.1	3.2	-28.7

Temperature maximum ('C)	0 9	5.8	-31.0	0.9	10.3	-22.8	8.1	10.1	-19.4

(date)	 (17)	(28)	(24)	(6)	(29)	(10)	(6)	(12)

Temperature minimum ('C)	-2 .5	-7.4	-48.7	-23.5	-0.7	-35.9	-12.0	-2.6	-38.3

(date)	 ( )	(7)	(5)	(4)	(11)	(1)	(28)	(13)	(31)

Average station pressure (mb)	97 61	991.5	678.5	979.61	992.5	686.1	996.61	995.1	69A.Q

Pressure maximum (mb)	99 99	1013.3	692.5	994.99	1010.0	691.8	1009.11	1007.9	708.3

(date)	 1)	(28)	(29)	(6)	(17)	(21)	(9)	(11)

Pressure minimum (mb)	95 .6	961.7	668.6	959.6	972.8	679.1	982.8	978.9	684.8

(date)	 (	)	(6)	(16)	(12)	(13)	(15)	(11)	(12)	(30)

Snowfall (mm)	 4064	236.00	Trace	40.64	93.00	Trace	Trace	257.00	Trace

Prevailing wind direction	1 00	Northwest	100	1000	Northwest	2800	3600	Northwest	3600

Average wind speed (m/sec)	5 6	7.05	6.02	5.66	6.43	3.29	5.66	3.14	4.58

Peak wind speed (m/sec)	1 78	29.86	12.96	18.78	29.86	8.94	19.56	20.08	12.52

(date)	 ( )	(4)	(12)	(26)	(8)	(16)	(10)	(14)	(28)

(direction)	
9 0	200	 360()	900	200	 2700	800	1100	3600

Average sky cover	 9	9.5	0.4	5.9	9.5	0.4	5.3	8.4	0.6

Number clear days	 0	0.0	14.0	8.0	0.0	14.0	5.0	2.0	5.0

Number partly cloudy days	1 .0	1.0	11.0	14.0	2.0	11.0	12.0	3.0	15.0

Number cloudy days	 0	29.0	5.0	8.0	29.0	6.0	14.0	26.0	11.0

Number days with visibility less than	0	No data	6.0	0.0	No data	0.0	0.0	No data	5.0

0.4km	 I	I	z	I

Prepared from information received from the stati s. Locations: McMurdo 77051' S 166'40' E, Palmer 64046'S 64 1)3'W, Amundsen-Scott South Pole 900 S. Elevations: McMurdo

sea level, Palmer sea level, Amundsen-Scott So h Pole 2,835 meters. For prior data and daily logs, contact the National Climate Center, Asheville, North Carolina 28801.



STIS
The Science & Technology I=rp* S,,Ysfe ji t^wN. a, wr F04

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

OFFICIAL BUSINESS

PENALTY FOR PRIVATE USE $300

RETURN THIS COVER SHEET TO ROOM 233. IF

YOU DO NOT WISH TO RECEIVE THIS MATERIAL

J OR, IF YOUR ADDRESS HAS CHANGED, J

INDICATE CHANGE, INCLUDING ZIP CODE ON

THE MAILING LABEL. (DO NOT REMOVE LABEL.)

BULK RATE
POSTAGE & FEES PAID

National Science Foundation
Permit No. G-69

What Is STIS?

STIS is an electronic dissemination system that provides fast,

easy access 
to 

National Science Foundation (NSF) publications.

There is no cost to you except for possible long-distance phone

charges. The service is available 24 hours a day, except for brief

weekly maintenance periods.

What Publications are Available?

Publications currently available include:

The NSF Bulletin
Program announcements sod "Dear Colleague" letters

General publications and reports

Press releases

NSF organization charts and phone books
NSF vacancy announcements
Award abstracts (1989—now)

Our goal is for 
all 

printed publications to be available

electronically.

Access Methods

There are many ways to access STIS. Choose the method

that meets your needs and the communication facilities you have

available.

Electronic Documents Via E-Mail. If you have access to
Internet or BITNET e-mail, you can send a specially formatted

message, and the document you request will be automatically

returned to you via e-mail.

Anonymous FTP. Internet users who am familiar with this file

transfer method can quickly and easily trawler SITS documents
to their local system for browsing and printing.

On-Line S-nS. If you have a VTIOO emulator and an Internet
connection or a modem. you can log on to the on-line system.

The on-line system features full-text search and retrieval software

to help you locate Elie documents and award abstracts that are of

interest to you. Once you locate a document, you can browse

through it on-line, or download it using the Kermit protocol, or

request that it be mailed to you.

Direct E-Mail. You can request that STIS keep you triformed,
via e-mail. of 

all 
new documents on STIS. You can elect to get

either a summary or the full text of new documents.

latermet Gopher and WAIS. If your campus has access to
these Internet information resources, you can use your local

client software to search and download NSF publications. If you
have the capability, it is the easiest way to access SnS.

Getting Started With Documents Via E-Mail

Send a message to stisseiv@nsf.gov (Internet) or

aflaisorwrZiNSF (BITNE717l. Ile 
text of the message should be as

follows (the Subject line is ignored):

get index

You wW receive a list of all the documents on STIS and

instructions for retrieving them. Please note that all requests for

electronic docurnerits should be seat to shaserv. as shown above.

Requests for priqted publications should be sent to pubs@W.gov
antemet) or pubs@NSF (BM-JEM.

Getting Started with Anonymous FrP

Fr? to stis.nsf.gov. Enter anonymous for the usemarne, and
your e-mail address for the password. Retrieve the file index.
This contains a list of the files available on STIS and additional

tristructrons.

Getting Started with the On-Line System

If you are on the Internet: telne( stis.rufgov. At the login
prompt, enter public.

If you are disiling in with a modem: Choose 1200, 2400, or

9600 baud, 7-E- 1. Dial 202-357-0359 or 202-357-0360. When

connected, press Enter. At the login prompt, enter public.

Started with Direct E-Mal

Send an e-mail message to stlaser4lirtid.glav llruc^t) or

atlasorvONSIF (BITNET). Put the following the text

get susdirm

You will receive instructions for this service.

Getting Started with Gopher a "AIS
The NSF Gopher server is on 

P
on 70 of stis.nV 'gay. The W7 ^ IS

server is also on stis.nsf.gov. You can get the ".are" file from ne
"Directory of Servers" at quake.think.com. For more wfor-

mation, contact your local computer support oilanization.

For More Information

For additional assistance contact:

E-mail: stis-request@nff.gov (Internet)
stis-req@NSF (BITNM)

Phone: 202-357-7555 (voice mail)

TIM: 202-357-7492

41P I

WF 91-10 Rev	I OrM12 I


	Table of Contents
	Division of Polar Programs moves to the Office of the NSF Director
	Challenges to antarctic science in a changing social order
	NSB commission recommends new vision of the role of science in society
	Treaty delegates gather for 17th Antarctic Treaty Consultative Meeting
	Recommendations adopted at the 17th Antarctic Treaty Consultative Meeting
	An ancient forest suggests a new view of Antarctica's past
	Three killed, two injured in tragic helicopter accident
	Monitoring the consequences of decreased ozone protection: The NSF ultraviolet radiation monitoring network
	Submitting manuscripts to the Antarctic Journal
	Environment 3: A student design competition
	Sedimentation processes at the grounding line of the Maar Ice Piedmont, Anvers Island, Palmer Archipelago
	U.S. ski-equipped airplane flies trans-antarctic medical mission
	Obituary
	ASA sets up marine organism photo library at Crary Lab
	Foundation awards of funds for antarctic projects 1 October to 27 November 1992
	Photographs and slides needed
	Weather at U.S. stations

