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Since its founding in 1958, the Polar Research Board has
monitored the status and needs of polar science and assisted
U.S. government agencies in the development and mainte-
nance of strong programs of polar research that are responsive
to scientific opportunities and national interests in the Arctic
and Antarctic. A second major set of responsibilities derives
from the Board's role as U.S. National Committee for the Scien-
tific Committee on Antarctic Research (SCAR) of the Interna-
tional Council of Scientific Unions. The Board ensures par-
ticipation of the U.S. polar research community in the meetings
and planning activities of this organization and encourages
international cooperation in research recommended by SCAR.

The Board meets semiannually, in spring and fall, to review
its program, develop U.S. positions on matters to come before
SCAR, and provide a forum for the presentation and discussion
of information about federal agency programs in the Arctic and
Antarctic, as well as about the activities of nonfederal organiza-
tions with polar interests. Interaction at Board meetings often
reveals questions or needs that become the focus for new stud-
ies—either as part of the Board's ongoing 'Polar Research—A
Strategy" series or as specific responses to federal agency re-
quests for advice on some aspect of a program.

The Board and its subgroups are multidisciplinary, with rep-
resentatives of biological, earth, medical, physical, and social
sciences and of engineering . * It has two standing committees,
on glaciology and permafrost, and a number of ad hoc groups

*Curren t Board membership: C.R. Bentley (Chairman), W. Lawrence
Gates, Ben C. Gerwick, Jr., Richard M. Goody, Arnold L. Gordon,
Hans 0. Jahns, Philip L. Johnson, Arthur H. Lachenbruch, Louis J.
Lanzerotti, Chester M. Pierce, Juan G. Roederer, Robert H. Rutford,
John H. Steele, Ian Stirling, and Cornelius W. Sullivan. Ex-officio mem-
bers: Jerry Brown (Chairman, Committee on Permafrost), Mark F
Meier (Chairman, Committee on Glaciology), and James H. Zumberge
(U.S. Delegate to SCAR).

that are appointed to conduct specific studies and are dis-
charged on their completion.

The Board tries to maintain balance in its membership be-
tween those with arctic and antarctic experience and expertise
and, over time, to maintain balance in its program, though as
U.S. National Committee for SCAR, much of its attention is
focused on antarctic concerns. This report deals only with the
Board's antarctic activities.

During calendar year 1983 the Board and its subgroups held
18 meetings in connection with their own projects and also took
part in seven meetings of other organizations concerned with
polar research. In addition, although 1983 was not a year in
which the SCAR biennial plenary sessions were held, there were
19 gatherings related to activities of SCAR, its Groups of Spe-
cialists and Working Groups, or the Antarctic Treaty Nations
that were of particular interest to the Board and in which its
members, sponsors, or affiliates took part. In addition to these
activities, the Board published eight reports during 1983. Nine
others were in various stages of preparation.

Domestic activities. In 1983, the Board published its report
Research Emphases for the U.S. Antarctic Program, which was
widely distributed. The report was reprinted in response to the
heavy demand for it. [A summary of the report appeared in the
Antarctic Journal of the U.S., 18(5) and EOS, 65(24).] The report
served as the basis for National Academy of Science testimony
before Congress on the "Implementing Legislation for the Con-
vention for the Conservation of Antarctic Marine Living
Resources."

In 1980 the Polar Research Board initiated a series of studies to
develop a strategy for polar research over the next decade. The
last such survey had been published in 1970. Rather than a
single volume covering the entire field, the Board decided on a
series of reports on various disciplines of polar science or par-
ticular problems and questions related to polar research. The
principal objectives are to review the status of research, to
identify promising directions for future effort, and to recom-
mend priorities in research. The reports also deal with the
facilities and support required to realize the recommended re-
search objectives. To date, these reports in the series have been
issued:
• An evaluation of antarctic marine ecosystem research, 1981
• Study of the upper atmosphere and near-Earth space in polar regions;

Scientific status and recommendations for future directions, 1982
• Polar biomedical research: an assessment, with a separately

bound appendix, Polar medicine–a literature review, 1982
• Snow and ice research: an assessment, 1983
• Permafrost research: an assessment of future needs, 1983. Four

additional studies in the series are in progress, and plans for
two new ones are under way.
Three of the strategy studies currently in progress deal with

antarctic solid-earth geosciences, antarctic physical and chemi-
cal oceanography, and the polar regions and climatic change.
The first is concerned with the evolution of the crust of the
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antarctic continent and the adjacent seafloor and with the ant-
arctic environment. Geological processes, geodynamics, global
climate links, and implications for potential resource explora-
tion and development are discussed. A research strategy, in-
cluding scientific priorities, methodology, and chronology for
future research will be recommended. The oceanographic
study focuses on water-mass conversion, dynamics and ther-
modynamics of the Antarctic Circumpolar Current, coupling of
the southern ocean with the world ocean, sea/air/ice interac-
tion, and large-scale modeling. The third study looks at the
polar regions as sources of climatic unrest, in particular, the
influence of antarctic sea ice on climate dynamics and the role of
the antarctic continent as a global heat sink. The study also
deals with the development (using data preserved in ice sheets,
ocean-floor sediments, and, in the arctic, tundra and boreal
zones) of a quantitative record of past climate variations and the
processes responsible for them. The study concludes with a
discussion of future environmental concerns, such as a possible
increase in world sea level resulting from the melting of ant-
arctic ice sheets. Research needs and priorities are outlined in
each of these fields. The study was in press at the time this
article was prepared; reports on the other two studies are ex-
pected within the next 18 months.

A major project in 1983 was the Workshop on Potential Car-
bon-Dioxide-Induced Changes in the Environment of West
Antarctica, organized by the Board's Committee on Glaciology
and held at the University of Wisconsin, Madison, 5-7 July
1983. The objective of the workshop was to respond to a series
of questions posed by the Carbon Dioxide Research Division of
the Department of Energy which requested the study. These
questions pertained to the adequacy of climate model simula-
tions in representing present conditions; the information re-
quired to determine the sensitivity of antarctic ice caps, shelves,
and sea ice to warming; the application of climate model results
to time-dependent ice dynamics; priorities in efforts to improve
models; and improved coordination between observational
studies and theoretical work and modeling. The workshop
provided an opportunity for theoreticians to gain a better un-
derstanding of the physical processes they are attempting to
model and the data that are available; in turn, research scientists
were informed about the needs of the model-makers and the
types of data required to improve models. The Committee on
Glaciology prepared a summary report presenting the major
findings and recommendations of the workshop. An appendix
includes the 12 workshop presentations and constitutes the
proceedings. (The report was in press at the time this article was
prepared.)

Subsequent to this workshop, in further discussions with the
Department of Energy and at the Committee on Glaciology's
December 1983 meeting, agreement was reached on the need
for a definitive study on the relationship between land ice and
sea level, especially in relation to possible carbon-dioxide-in-
duced climatic change. Several recent reports have asserted that
glacier melts will significantly raise sea level over the next cen-
tury. The study would examine the evidence for an exchange of
water between land ice and ocean over the past century (includ-
ing glaciological, oceanographic, and geoidal evidence), gaps in
understanding of the processes involved in such an exchange,
and predictions for the future. The study is expected to get
underway by fall 1984.

In response to a request from the National Science Founda-
tion, the Committee on Glaciology held a workshop on the
"Analysis of Deep Ice Core from Greenland" in February 1984.
The results of this workshop and responses to a Committee

survey of the U.S. scientific community identify potential inter-
est in and analysis of deep ice core. The results of this workshop
and survey are also applicable to ice cores from Antarctica.

In January 1984, the Board's Committee on Polar Biomedical
Research began work on a follow-up to its 1982 strategy study.
Part of the new study deals with improving awareness, access,
and application of polar biomedical data. Committee members
are making site visits to facilities for storing and processing of
antarctic and arctic polar biomedical data and are exploring the
feasibility of an information-exchange and advisory research
center in polar biomedicine.

The second part of the study is concerned with medical edu-
cation and promotion of polar biomedical research. Three ques-
tions are being addressed: (1) How can current multidisciplin-
ary health care and medical curricula and training be enhanced
to include polar biomedicine? (2) What inducements can be
offered to careers in polar biomedicine? (3) What means can be
used to promote polar biomedical research?

The Committee on Polar Biomedical Research expects to com-
plete its study and publish its report during the first part of
1985.

International activities. The National Academy of Sciences is
the U.S. adhering organization to the International Council of
Scientific Unions (Icsu). In addition to unions and commis-
sions, icsu has scientific committees, one of which is SCAR. The
principal purpose of SCAR is to foster international cooperation
and coordination in Antarctic research. It has nine standing
Working Groups and five Groups of Specialists that carry out
much of its work in support of this objective. It also sponsors
symposia and conferences and publishes reports on these, as
well as many handbooks, special reports, and documents help-
ful to those engaged in polar . research. Even though there is no
official connection between SCAR and the Antarctic Treaty Na-
tions; SCAR serves as an unofficial advisory body to the Treaty
Nations in matters of science and technology. In recent years a
number of non-Treaty nations have become interested in Ant-
arctic research, and several of these have been accorded "Ob-
server" status in SCAR.

Although there was no plenary meeting in SCAR in 1983, Polar
Research Board members were active in a number of SCAR meet-
ings and projects and considered issues that will come before
the fall 1984 SCAR session in the Federal Republic of Germany to
include Antarctic conservation matters, SCAR'S response to the
United Nations on a study on the Antarctic Treaty System and
Man's Impact on the Antarctic Environment. Of particular con-
cern to the Board were designated "Sites of Special Scientific
Interest" (SSSI's) and "Specially Protected Areas" (SPA's). The
Board assisted in circulating information about those 551's and
SPA's that were scheduled to expire in July 1985 so that the
relevant Working Groups and the SCAR Executive could initiate
the necessary review procedures. Subsequently, the Treaty Na-
tions extended these sites through 1985 to permit completion of
the review and consideration at the next SCAR Plenary Session.
Further, the Board has surveyed the U.S. scientific community
in regard to the nature of research conducted at the 5551's, the
need for continued protection for some sites, and possible new
sites. The Board is developing management plans for four new
sites recommended for protection as well as developing the
concept of a new category of protective sites. To assist in this
endeavor, a special session was held immediately before the
Board's fall 1983 meeting at which concerned agencies and
nongovernmental organizations could discuss plans for the
atlas, SCAR activities related to conservation, and ways to
strengthen these measures and enhance future conservation
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efforts. An "Atlas of Antarctic Protected Areas," is to be issued
in 1985 prior to the joint SCARIIUCN (International Union for the
Conservation of Nature and Natural Resource) Symposium on
the Scientific Requirements for Antarctic Conservation.

From the days of earliest planning, the Board has been active
in the development of the SCAR international research program
on Biological Investigations of Marine Antarctic Systems and
Stocks (BIOMASS). The First International BIOMASS Experiment
(FIBEx) took place from January through March 1981 and re-
sulted in a more reliable estimate of total krill abundance than
had been possible previously as well as new information on krill
biology, ecology, behavior, and distribution. The Second Inter-
national BIOMASS Experiment (sIBEx) will span two southern
summer seasons, 1983-1984 and 1984-1985 and will focus on
both the relationship of krill to the physical and chemical en-
vironment and trophodynamics, particularly with regard to
fish, squid, birds, and marine mammals. Seventeen ships rep-
resenting 11 nations will participate in SIBEX.

Optimizing access to and use of the data from BIOMASS has
been an ongoing concern and has led to plans for a BIOMASS Data
Center, which would be the first international center handling
detailed numerical marine biological data. It would provide not
only a data archiving and distribution system but computer
facilities for future data analysis, and it would stimulate
awareness and use of BIOMASS data through interpretation
workshops. Representatives of the Board have taken a leading
part in these plans, and the Board has sought funds for the
annual U.S. Contribution of the BIOMASS Special Fund, a part of
which supports these data-related activities.

In regard to antarctic mineral resources, a member of the
Board chaired the SCAR group of Specialists on Environmental

Implications of Possible Mineral Resource Exploration and Ex-
ploitation, which prepared a report and recommendations to
SCAR on this subject. Continuing concern about mineral re-
source questions and the role of the Antarctic Treaty in relation
to them led the Board to join with the Antarctican Society in
sponsoring two lectures in 1983, one in April by G. Larminie of
British Petroleum on "Applications of Arctic Oil Technology to
Antarctica," and one in October by R.T. Scully of the Depart-
ment of State on "Future of the Antarctic Treaty System."

Currently, the Board is encouraging plans for a conference in
Antarctica to discuss further operation of the Antarctic Treaty
System. Increased interest in Antarctica and the Antarctic
Treaty System, exhibited by recent United Nations activities,
have made clear the need for heightened awareness of the
realities of the antarctic environment, current activities in the
Antarctic, and the nature and working of the Treaty System.
Papers delivered at the Conference would be published and are
expected to be a useful resource for both the Treaty and non-
Treaty nations, for science and industry, and for the broader
international community concerned with the future of
Antarctica.

The work described in this report was supported by two
National Science Foundation grants (DPP 82-07098R and DPP
79-27065), with contributions from the National Oceanic and
Atmospheric Administration and the Office of Naval Research,
and by grants from the Department of Energy, Department of
Defense, U.S. Geological Survey, and Andrew W. Mellon Foun-
dation. Additional information is available in the Polar Research
Board annual repoit 1983 and future plans, available from the Polar
Research Board.

NASA participation in the 25th
Japanese Antarctic Research

Expedition (JARE 25)
P. WASILEWSKI

NASA-Goddard Space Flight Center
Greenbelt, Maryland 20771

The Japanese icebreaker Shirase departed Freemantle, Aus-
tralia on 3 December 1983 on her maiden voyage to Antarctica
with a complement of 240 including the Navy crew, 51 members
of the summer and winter expedition teams and me—the only
American, a National Aeronautics and Space Administration
(NASA) scientist. The summer expedition team included NHK
public television personnel, the press, and representatives of
corporations responsible for construction of the major compo-
nents of Shirase, such as the hull, engines, and control systems.
Takesi Nagata, director of the National Institute for Polar Re-
search (NIPR) and the only Japanese scientist to visit the Ant-
arctic aboard Soya, Fuji, and Shirase, the three modern-day Ja-
panese icebreakers, was a member of the summer team.

During transit to the ice, Biological Investigations of Marine
Antarctic Species and Systems (BIOMASS) stations were estab-

lished, providing the opportunity to conduct biological and
chemical oceanography experiments. Sea-water chemistry, nu-
trient content, salinity, and temperature were determined at
each station. Plankton counts were made and dredging
provided a wealth of antarctica bottom fauna for study.

The expedition was composed of scientific and logistical lead-
ership from the NIPR, as well as scientific and technical staffing
from the NIPR, universities, government laboratories, and the
private sector. One very impressive aspect of the Japanese oper-
ation which portends well for the wintering experience was the

Figure 1. Members of the JARE 25 team view the initial bottom dredge
from the helicopter deck of the Shirase.
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