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PREFACE

This annual report describes the Polar Reseazwh Board, its origin
and objectives, its work and plans, and its principal activities and
a_lishments during cal_ year 1987. The Overview presents a
concise summary of the various aspects of the Board's program and of
its responsibilities as U.S. National Cammittee for the Scientific
Cammittee cn Antarctic Research (SCAR) of the International Council of
Scientific Unions. _ section%serves as a guide to the more detailed
information in the rest of the report.

Tne second and third sections, "Arctic Activities" and "Antarctic
Activities," describe the Board's activities in each region in detail.
_ne fourth and final section outl_ the work of the Board's

subgroups, including the Board's Strateqv studies and the activities of
the Board's starding committees.

At the end of the report,are lists of those who participated in the
work of the Board and its _ and of those who represented the
United States in the activities of SCAR reputing membership during
1987. There are also lists of publicaticr_ by the Board, reports
issued during the past year, and those in preparation.

It is our b3pe that the report will be a useful resctL_ceand will
provide a basis for future interaction and cooperation in the effort to
maintain a strong and effective U.S. program of polar research. In
meeting its responsibilities to the U.S. polar research _ty and
to SCAR, the Board welccmes ir_ies and suggestions.

Gunter E. Weller
Cha_
Polar Pasearch Board
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BAC_m_UND

In 1958, the National Academy of Sciences established the Ccmmdttee
on Polar Researvh, subsequently designated the Polar Research Board, in
response to a request from the Dirsc_or of the National Science
Foundation for advice on the U.S. Antarctic Program. Tnis action
resulted in part from U.S. activities in the Antarctic during the
International Geophysical Year (IGY) and frum the establishment of the
Scientific Cummittee on Antarctic Research (SCAR) of the International
Council of Scientific Unions (ICSU), as well as from growing recog-
nition of the relevance of scientific and technical activities in both

polar regions to national interests.

The Board is a unit of the Commission on Physical Sciences,
Mathematics, and Resources (CPSMR) of the National Research Council.
The National Research Ommcil serves as an independent advisor to the
federal gov_t on scientific and technical questions of national
importance. Jointly administered by the National Academy of sciences,
the National Academy of Engineering, and the Institute of Medicine, it
brings the _ of the entire scientific cummunity to bear on
national problems through its volunteer advisory ccmmtittees. The CPSMR
is broadly concerned with ensuring the health and progress of the
physical and chemical sciences; the sci_ of the atmosphere, the
_, %hd the ex3zThand its resources; the space and planetary
sci_; and mathematics, includJ/_ computer sci_ and statistics.
In every case, the range of its concerns is frcm basic science and
research through applications and implications for national policy.

Since its establishment, the Polar Research Board has monitored the
status and needs of polar sci_ and has assisted U.S. government
agencies in the devel_t and maintenance of strong programs of polar
research responsive to scientific cppo tun ties and national interests
in the Arctic and Antarctic. As U.S. National Committee for SCAR of

ICSU_ the Board ensures participation of the U.S. polar research
_ty in the meetLngs and planning activities of this organization
and _ges .internationalcooperation in researc_ endeavors

sa.
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The Board lmeets semiannually--each spring and fall--to review its

program, dew_lop U.S. positions on matters to <x_e before SCAR, and

provide a fo:_/m for the presentation and discussion of information

about federal agency programs in the Arctic and Antarctic and about the

activities of other non-federal organizations, such as the Arctic Oce_an

Sciences Board. Interaction at Board meetings often reveals questions
or needs that beccm_ the focus for new Polar Research Board studies--

either as part of the ongoing Polar Research--A Strategy series, in

which variou_s fields of polar research are examined and r_tions

are made on future directions, or as specific responses to federal

agency requests for advice on some aspect of a p_.

The Board is a _Lltidisciplinary body %J.th representation from

marine and terrestrial biology, earth sciences, meteorology, ocean-

ography, space physics, atn_eric chemistry, engineering_ medicine,
physical sciences, and social sciences. Memb_ms of the Board and its

study committees are drawn from the highest quality talent and exper-
tise in academic institutions, Lndustry, and national laboratories.

federal agencies with p__x/rams in the Arctic ar_or the Antarctic have

liaison representation on the Board. In addition, the Eoard always has
one member representing Canadian research activities. It tries to

balance its membership between those with Arctic and Antarctic ex-

perience and expertise, and to ensure long-term balance in its program.

Board members are appointed for four-year terms, with appointments

staggered so that approximately one fourth of the membership is re-
placed each year. Appointments are made on the basis of individual

professional qualifications. Members of the Board and its study

committees serve without pay. Approximately i00 distinguished

scientists and engineers serve on the Board and/or its subc/roups.

Currently, Gunter E. Weller, Geophysical Institute, University of
Alaska, is Board Chairman.

The Board conducts much of its work through committees; two of

these, the Committee on GlacJ.ology and the Committee on Permafrost, are
maintained as star_ing groups because there is no other national

advisory or National Research Council group concerned primarily with

these o_isciplines. Other _ttees, working groups, and panels are

established to conduct specific studies and are _isc/narged on
completion of their work and publication of their reports. The

Board's structure in 1987 appears in Figure i. Appendix A presents

listings of the membe_ship of the Polar Research Board and its
_zcj-roups dufiDg 1987.

In 1980 the Board began the polar Research--A Strategy studies to
guide the evolution of polar research over t_e next decade or so. To

date, seven studies in the series have been published, and four others
are in progress.

The Board welcomes questions and suggestions about its p_qram aPd

plans, and it will provide more detailed information on any aspect of
its work to those requesting it.
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I NATIONAL RESEARCH COUNCIL ]
! ,

COMMISSION ON PHYSICAL SCIENCES, /
MATHEMATICS, AND RESOURCES J

I
POLAR RESEARCH BOARD
(U.S. National Committee for the
Scientific Committee on Antarctic Research)

/[- "_d-H _c I Ad Hoc Committee on Antarctic
_-'-J I Geosciences

LSensing of Snow and Ice J

Ad Hoc Commlttee on Antarctic

Physical and Chemical
Ad Hoc Committee on Arctic Oceanography
Social Sciences

Ad Hoc Committee on Arctic

Ad Hoc Committee on Polar _ Solid-Earth Geosciences
Biomedical Research

| Ad Hoc Organizing Committee
| Ad Hoc Committee on Arctic on the Antarctic Treaty

Marine Sciences System|

I FIGURE i. STRUCIURE OF THE POIAR RESEARCH BOARD IN 1987
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OVEEVIh_

During 198'7,the Polar Researc/hBoard (PRB) continued the high level
of productivity that has characterized its activities for more than a
decade. The Board and its subgroups have initiated several new
studies, and have written reports summarizing findings from completed
projects. Nearing publication are reports about (i) polar bio_edical
research, (2) Arctic marine sciences, (3) physical and chemical ocean-
ography of the Southern Ocean, (4) Arctic solid-earth geosciences, and
(5) remote sensing of snow and ice.

In addition, Board members have continued to publish major articles
resulting f_zm the Board's work, stummmrizingpolar science issues.
"Laboratory Antarctica: Research Contributions to Global Problems," was
published in the December 4, 1987, issue of science.

The Board continued its efforts in the planning for a new inter-
national framework for cooperative research on the geosphere and bio-
sphere, with an emphasis on the role of polar processes in the global
picture.

At its spring 19S7 meeting, the Board sponsored a federal agency
liaison session on Mazv_h9th. This session gave federal agency
rep_tatives ample time to outline their concerns thoroughly and to
identify areas in which the Board might be of assistance.

The Board sponsored several special sessions on Arctic topics at its
fall 1987 meeting, which was held in Alaska. Board members attended
site visits at Barrc_ and Prudhoe Bay. At the Board meeting held
September 21-23 in Fairbanks, the Board organized a forum with members
of the scientific community, academic officials, and federal agency rep-
resentatives to discuss the possible formation of a polar consortium.
Such a consortium is now being established under the direction of Louis
Proenza, Norbert Untersteiner, and Mark Meier. The Board also
organized a session devoted to a preliminary in-depth exam/nation of
issues arising from plans to open the Arctic National Wildlife Refuge
to petroleum development. The Board will continue to ex_e timely
matters of concern to federal agencies and the scientific community by
hosting forums at its Board meetings, and will monitor consortium plans
and activities.

-4 -



Tne Board and its subgroups scheduled additional meetings in 1987 in

oonnection with their own pz_jects, and also took part in ]0 _,leetings

of other organizations ooncerned with polar research issues. (These
meetings are listed in Appendix B. )

In 1987, six agencies joined to provide support for the Board's
oontinuing program. Supporting. agencies were the Nacional Science

Foundation, the Department of Energy, the Office of Naval Research, the

National Oceanic and Atmospheric AdmJmistration, the U.S. Geological
Survey, and the Department of Transportation. The Board receives

supplementary support for bq_cific studies that agencies request; for

example, the study on polar biomedic_ _.research is funded by the
Department of the Army. The overall budget for the Board and its

s%_groh_ps in 1987 was $450,000.

The Board will provide guidance to federal agencies in the develop-
merit and implementation ef natior_ .I initiatives in geosciences and [L

coordination with the global change program of the Internationel

Council of Scientific Unions (ICSU), and will act as liaison between

the Academy's Panel for IGBP _d fedem_l agencies to assure t/%at the
importan¢_ of research in the polar regions on climatic ar_/ other
glo_?l environmental processes receives proper attention as the program

evolves. Many elements of recent publications of the Board present a

multidiscipl_ approach to polar research, i.e., Research Emphasis

for the U.S. Antarctic _ (1983), U.S. Research in Antaru_ica in
2000 A.D. and Beyond (1986), and National Issues and Research

Priorities for the Arctic (1985). The Board e_re_ that polar
processes and progl-ams are integrat_l into global initiatives under

consideration by other NRC activities in the _, earth, and

atmo_qN%eric sciences. The preparation of a bi-polar research plan was
requested by the National Science Foundation at the Board's September

1987 meeting. The Board plans to finish a d_t focusing on

national rese_/% priorities in Antarctica in 1988.

During 1988, in response to suggestions from its principal

sponsoring fcderal agencies, the Board will review major polar rese_arch
and scientific issues and provide advice and _tions to each

agency. A special session of the spring 1988 Board meeting will be
dedicated to discussior_s of agency topics so tb_t the _mtire membership

of the Board will be able to consider the import_nnt issues facing the

federal agencies with polar progr_ns.

The Board will review the U.S. _pability to suppozt research in

polar regions. Many of the research problems in the polar regior_s have

been identified by earlier National _ Council repozts. H_ever,

the capability of the nation to respond to these research requirements

has not been assessed. Existing infrastructure and logistic systems

will be examined in ter_s of support proposed and future resear_
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emphasis for the U.S. polar research effort. This will _ in the
context of writing Strateg_ reports. For example, an ad hoc working

group is currently evaluating the upper atmospheric physics _ty's
future Antarctic logi_ics needs, rlhis group, in response, to a request

frc_ the National Science Foundation, is formulating a 10-year imple-

mentation strategy for upper ._t_eric physics research priorities,

taking into a_t programs planned for stations across Antarctica,

prospective satellite launch dates, and yearly logistics requirement_
of the p_stablished and prospective p_. The implementation

strategy will be based 1_oon the scientific strategies for the dis-

cipline_ as developed earlier by. t/he Board.

Working _.ith the U.S. Coast Guard, the Board _ cc_pleted its

investigation of the polar research _ty's views of the configur-

ation and specifications of the proposed new generation of polar._lass

icebrr-akers, and its study of the unique disciplines, programs, equip-

ment, and support ___nts necessary for improving the science
currently being conducted on U.S. Coast Guald ships ald for the success-

ful completion of future oceanographic research in the polar regions.

The results of these investigations will be _ized in the emerging

repoz_cs, _ity of Sci_ _rt on Existing U.S. Coast Guard
Iceb_: Report of a Survey, and Evaluation of the U.S. Coast

Guard's Preliminary Design Document for the Proposed Next Generation of

Polar Class Icebreakers. In July 1987, m_71__rs of t/%e Board provided

testimony on these topics at hearings conductc_ by the Subcommittee on
Coast Guard and Navigation of the U.S. House of Rep _resentatives.

Over the next year, the Board will continue its evaluation of the

disciplines, programs, equipment, and support reqmirements necessary to

maximize the scientific re__ potential of existing U.S. Coast Guard

vessels. In addition, the Board will me_t with representatives from
the scientific community and federal agencies to formulate

recommendations for ship use needs beyond 1990.

The C_mtittee on Glaciology continues to provide advice on the polar

ice coring capabilities of the United States and ex) provide

_tions on the role of snow and ice in global geoscience
plmmjz-_ms. It will also review the scientific objectives of the Alaskan

Synthetic Aperture Radar (SAR) facility, and other high-latitude remote
sensing missions to assess operations and future needs.

The ad hoc Panel on the Remote Sensing of Snow and Ice, a working

group of the Ccmmtittee on Glaciology, has prepared a report, "Prospects

and Concerns for Satellite Remote Sensing of Snow and Ice," summarizing

the applications of the remote sensing of snow and ice, discussing the

variety of existing remote sensing systems, and identifying future

needs to improve the quality and extent of snow and ice remote, sensing.

The Cc_ittee on Permafrost will continue to provide scientific and

engineering advice on permafrost topics, to improve con_mication and

dissea/rmtion of permafrost data among scientist_ and agencies, and to

-- 6 --



p_ oontinued _ication with foreign permafrost experts through

exchanges and formal working relatio =nships. Over the next year,

Cc_ttee members are planning a conference on climatic change and
permafrost.

The first meeting of the C_ttee u i_Arctic Solid-Earth Geosciences

was held in February 1987. Following the Committee's evaluation of

geophysical research needs on the Arctic Ocean Basin and its perimeter,
a delegation of this Cc_ttee traveled to the Soviet Union in November
1987 to develop research _tions with Soviet scientists. The

Cc_ttee has suggested that members of the Soviet Academy review its
final report, and has invited two members of the Soviet Arctic earth

sciences community to attend the C_ttee's final meeting to provide
further insights into research needs in the entire circum-arctic

region. The Cc_ttee's final report will be published in 198S, as an
element of the Board's Strateqy series.

The ad hoc Ccmmlittee on Arctic Marine Sciences has cc_pleted its
Strategy series study on "Priorities in Arctic Marine Science." The
study focuses on research needs of the Arctic Ocean Basin and com-

parative ecosystem studies on high-latitude shelves and ice edges. The

Ccmmlittee also suz_,eyed the needs of the scientific and er_ineering

c_ty for an ice-capable research vessel. _he report will be
published in 1988.

The Board's ad hoc Cmnmittee on Antarctic Physical aIx[ CSlemical

Oceanography is completing the final draft of its Strategy series
re_ort, "Physical and C_lemical Ocear_phy of the Sc_ithern Ocean," and

anticipates _x_blication in early 1988.

The Board's C_ttee on Polar Bicm_edical Research produced an

I appe_lix to its 1982 report, Polar Biomedical Research: An Assessment,

in response to a request frcm the sponsoring agency, the DepartTnent of

the Army. This appendix focuses on ways to improve polar biomedical

curricula and methods to facilitate access to and use of polar bio-
medical data. Publication is expected in 1988.

In 1987, Board representatives attended a NASA/NSF-sponsored work-

shop entitled "The Human Experience in t/%e Antarctic: Applications to

Life in Space," and they are currently involved through the SCAR
Working Group on Human Biology with an intemnational project that would

use Anta: :rica as an analogue for living in space, to be conducted as a
collaborative effort at bases of SCAR member countries. The Board is

developing a proposal to undertake a study building on the results of

the work_i_op. This polar and space life sciences study is anticipated
to focus on collaboz_tive research projects in the a__as of behavioral

biology, group dynamics, and human adaptation to isolated stations in

polar and space environments.

The Board will continue to _ge and assist t21e Arctic Ocean

Science Ik_ard, the C_te Arctique International, and other

-7-



international groups in their effort to improve the exchange cf
information and cooperation among countries engaged in Arctic

research. In addition, the Board will identify those areas of research

that would benefit fram international cooperation.

SCIENTIFIC _'l'i'_:_: ON ANTARCTIC RESFARCH (SEAR) ACITVITIES

The Polar Research Board, in its role as U.S. National C_ttee for

SCAR, organized and hosted the XIXth Meeting of SCAR in San Diego,
California, June 9-27, 1986. The meeting was attended by about 250

members of the international Antarctic scientific cc_ty, rep-

resenting 25 nations. In addition to delegates' meetings and plenary
sessions, eight Working Groups and Groups of Specialists met in the

first two weeks of the meeting. These were the SCAR Working Groups on

Biology, Geology, Solid Earth Geophysics, Logistics, and Upper

Atmosphere l_nysics; Subc_ttees on Cons_r%-ation and Bird Biology, and
the Group of Specialists on Seals. Other meetings held in San Diego

included Workshops on Crustal Structure, Cenozoic Geology, and

Geomagnetic Conjugate Studies; SCAR Plenary Meeting; several SCAR

delegate meetir_; several special ad hoc groups; and a meeting of the
FinanceCommittee.

Conducting this significant international meeting is but one example

of the active role t/%at the Board plays in the international Antarctic

c_ty. The Board ensured that reports frcm this meeting were made
available to in--ted federal agencies and members of the scientific

_ty.

_he Board continues to ensure participation of U.S. scientists in

meetings and planning sessions of SCAR Working Groups and Groups of
Specialists. The presence of Jame_ H. Zumberge, member of the SCAR

Executive as past president of SCAR, as well as the rotation system

established by the Board for its representatives on SCAR Working

Groups, has permitted the United States to maintain its leadership role

with_in SCAR. Under the leadership of Dr. Robert H. Rutford, the new
U.S. Delegate to SCAR, this position of strength will be maintained.

The Board over the next year will examine a series of policy and

management options that will be _ed to SCAR to strengthen
SCAR's proficiency in dealing with its ever-expanltng workload and

membership. Since 1978 the number of national bodies adhering to SCAR
has increased frcm 12 to 25 _ile at the same time SCAR has been

in_ingly called upon for advice from the Antarctic Treaty System

and other international organizations.

The SCAR Ex_/tive met in July 1987, at which time the Boa_

presented a series of _tions to increase the effectiveness and

visibility of SCAR. One outccme of the SCAR Executive meeting was a

proposal to develop a SCAR document assessing science research oppor-
tunities in Antarctica.

-- 8 --



In prepaz_tion for the Marc/% 1988 SCAR Executive meeting, the Board

transmitted a letter to t/%e pr_sid_/_t of SCAR, suggesting strengthening
the scientific leadership of SCAR. In this letter, sent in November

1987, the Board noted the establishment of t_he new ICSU International

Geos_ere-Biospher_ Program, stat_/_g that the establishment of this new

ICSU body provides SCAR with a unique opportunity to make a compelling

statement of the importance cf Antarctic science to global studies.

The Board will continue to work with the past presideat of SCAR, James

H. Zumberge, to develop U.S. suggestions for the direction such a study

should take. The results of the _'_/_ch).988 SCAR Executive meeting will
be presented to the Board at its spring 19_8 meeting.

The Board received briefings on other AntarcJ:ic activities

pertaining to the Antarctic Treaty, implementation of the Convention on
Conservation of Antarctic Marine Living Resources, and efforts to

develop a regime governing possible mineral _ exploration and

exploitation Jn Anta1_tica. Briefings were p_ted by federal agency
representatives who participated in these deliberations. The Board's

report, The Antarctic Treaty System: An Assessment, examined t/_ese
issues in detail.

SCAR continues to look for U.S. leadership on complex issues
relating to resouxc_ and conservation issues. U.S. scientist Sayed

El-Sayed is convener of the SCAR BICMASS Executive Committee Group of

Specialists. The Antarctic Ecosystems Group is conducting a series of

workshops to analyze and digest data from the BIC_4ASS Experiments as

well as furthering plans for arc_hiving and distributing BIOMASS data

under the new Convention on Conservation of Antarctic Marine Living
Resources.

The Board supports the U.S. members of the SCAR Working Group on

Biology in the development of a conceptual framework for alternative
types of protected areas in the Antarctic, the assessment of

information and scientific data manag_t for conservation, and the

review of waste disposal techniques in Antarctica.

The Board continues its efforts to foster and promote Antarctic

conservation by participating in the development of the book of

Conservation Areas in the Antarctic, prepared by the SCAR Subcommittee
on Conservation.

The Board assembled the data for, published, and distributed the

following catalogue of Antarctic research activities:

Re_eporton Unit_ States Antarctic Research Activities,

February 1986-October 1987; United States Antarctic Research

Activities Planned for October 1987-September 1988.

Report No. 29 to Scientific Committee on Antarctic Research (SCAR).
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In addition, the Board continues to

o Encourage the support of SCAR thr_ annual payments of dues
oonsistant with the amounts agreed on at SCAR XIX.

o Advise, through SCAR, on develc_ment of the international program
for climate research in Antarctica.

o Advise, th_ SCAR, the Antarctic Treaty nations cn the
possible impacts of m/neral resource exploration and exploitation in
Antarctica.

o Advise, through SCAR, the Antarctic Treaty nations on man's
impact on the Antarctic environment.

o Advise, through SCAR, on the development of an international
program of Antarctic sea ice research.

o Advise, through SCA_, on _tions for Antarctic waste
disposal.
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ARCTIC ACTIVITIES

GENERAL

Polar Research Board meet_ provide occasions for reporting on
Arctic as well as Antarctic activities conducted by federal agencies
and other organizations. Tnus, the Board helps to foster a_ess of
the nature and emphases of polar _ programs.

Over the past few years, the Board has been particularly interested
in the evolution of legislation related to Arctic research that has led
to the development of the U.S. Arctic Research Plan. The signing into
law of the Arctic Research and Policy Act by the President in 1984 and
the Presidential Executive Order on Arctic Research provide a policy
f_rk for the formation of a cchersnt U.S. Arctic Research Policy.
The Board's 1982 report A United States Ccmmlitmentto Arctic Research
reviews the unique aspects of conducting Arctic research.

OCMFONENTS OF A FEDERAL 9q_/E-YEARARCTIC RESEARCH PIAN

In 1984 and 1985, at the request of the National Science Foundation
(lead agency for implementing the Arctic Research and Policy Act), the
Polar Research Board assisted in the development of the components of
the Arctic Research Plan. As part of this activity, the Board
cc_@leted Natior_l Issues and Research Priorities in the Arctic in
July 1985.

_he Board continued to closely watch the evolution of the five-year
plan in 1986, and at its October 1986 meeting, the Board critically
evaluated Federal Arctic Researc/h,Draft _tions for Necessary
_, the major published _nent of the Interagency Arctic
Research Policy Omm_ittee (IARPC) Federal Five-Year Research Plan.
A letter addressing the major deficiencies that the Board identified in
the Feder-_l five-year plan was sent in November 1986 to Erich Bloch,
director of the National Science Foundation, and chairman of the
Federal Interagency Arctic Research Policy Ccmmdttee.
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As a follc_-up to its _ 1986 evaluation of the U.S. Arctic

Research Plan, the Board will closely follow the activities of the

Interagenc_ Arctic Research Policy (kmmittee as it addresses implemen-
tation of the recc_rendations outlined in the Plan. The Board will

also advise participatir_" agencies on the content of the 1989 revision

of the U.S. Arctic Research Plan, and will host agency presentations at

future Board meet_ regaxdir_ the Plan and related activities, to

foster continued _ication among age/nc_, industry, and university

scientists regarding U.S. Arctic research policy.

62ND POLAR RESEARC_ BOARD MEETING, FAIRBANI_, AIASKA

The Board organized several sessions concerning the Arctic at its

62hd meeting, held .in Fairbanks, Alaska. Board members participated in

a series of pre-meeting field trips to Barrc_ and Prudhoe Bay, and
along the Dalton and Elliot Highways between Pmx_oe Bay and Fairbanks.

In Barrc_, Board members visited the NOAA Geophysical Monitoring for

Climate Change Laborato_l, the Barrt_ Utilidor System, and new town
facilities, and met extensively with administrators and scientific

researchers at the UIC/NARL researc/% facility. In addition, Board

members met with the Mayor of the North Slope Borough to discuss the
ccmmunity's interest in future scientific researc_h endeavors in Alaska.

The Board traveled to Prudhoe Bay to observe thoroughly modern
irrk_trial developments in the Arctic, examird/_ on-shore and off-shore

oil drill_g technologies including the Prudhoe Bay, Kuparuk, and
Endicott oil field production sites. The Board members met with oil

company enviro_tal representatives to discuss the impact of recent

Prt_%oe Bay activities en the area's ecosystem. Board members examined

the trans-Alaska pipeline, permafrost-related land forms, and

vege_'ation along the Dalton and Elliot Highways frcm Prudhoe Bay to
Fairbanks.

At the Board meeting, held September 21-23 in Fairbanks, special

sessions were devoted to the discussion of the development of a polar

research consortium, and an examination of issues arising from plans to

open the Arctic National Wildlife Refuge to petroleum development. The

Board will continue to examine matters of concern to federal agencies
and the scientific _ty in a timely manner.

_TIONAL ARCfIC RESEARCH ACITVITIES

No organization cc_paz._ble with SCAR exists for Arctic research

activities. However, in 1983 Board members were _nvolved in the

formation of an internatioI_l Arctic Ocean Sciences Board (AOSB). This
Board advises concerned agencies and reviews scientific plans for

cooperative research programs to study ph_ related to

understanding the role of the Arctic Ocean and associated oceanic
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regions in climate, includJ_'_ the Air-Sea-Ice Interaction program and
its subunits such as the Marginal Ice Zone Experiment (MIZEX). Former

Board member Ric2kard Goody serves on this international activity.

A delegation of the Board's ad hoc Conmdttee on Arctic Solid-Earth
Geosciences traveled to the Soviet Union in November 1987 to discuss

research recomme/x_tions with the Soviet Academy of Sciences'

Institutes of Oceanology and Geography. The Board may be involved with

the development of a continued exchange program with the Soviets on

Arctic geoscience topics. Furt2 __rconsideration of such an exchange
program will take place through discussions with interested federal

agencies in coordination with the National Academy of Sciences Foreign
Secretary.

The Panel on Polar _ Climate Studies, a joint activity of the
Ocean Studies Board and the Polar Research Board, reviewed and advised

on the International Marginal Ice Zone Exper_t and served as the

National Academy of Sciences liaison to the international Arctic Ocean

sciences Board. This panel has completed its charge and was disbanded
in October 1987.

During site visits associated with the Board's 62r_I meeting, Board

met with George N. Ahmaogak, Sr., Mayor, North Slope Borough,
and Nathaniel Olemaun, Jr., Mayor, City of Barrow, to discuss the
communities' interests in future scientific activities in the U.S.

Aru_ic.
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The Ccmite Arctique International of the Centre Scientifique de
Monaco seeks to improve the exchange of information about Arctic
research activities and sponsor international symposia for the
presentation of Arctic research,findings. Members of the Board
participate in its activities.

Tne Board will oontinue to _ge and assist international Arctic
groups in their effort to improve the e_.e of information and
_tion amcr_ countries engaged in Arctic research. Of
significance are _tions from meetings of Arctic-rJ_m
scientists, held during the SCAR meeting in San Diego, 1986, and in
Oslo, 1987, to establish a __ "International Arctic
Science Ccmmdttee." Additionally, General Secretary Gorbachev, in a
speech deliveIed in Murmansk October 2, 1987, suggested holdir_ "a
conf_ of sub-arctic states on the ooord/nation of scientific

research . . . in 1988." Tne Board w_ll identify premising areas of
researc/%that wc_dd benefit from international collaboration in the
Arctic.
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A_TARCTIC ACTIVITIES

SCIENTIFIC _rEE ON ANTARCI_C RESEARC_

The National Academy of Sciences is the U.S. organization adhering
to the International Council of Scientific Unions (ICSU). In addition
to its Unions and Commissions, ICSU has scientific cc_ttees, one of
which is the Scientific Cc_tte on Antarctic Research (SCAR).

U.S. delegates to SCAR are Robert H. Rutford and the fol-merPolar
Research Board chairman, Charles R. Bentley. Figure 2 depicts the U.S.
relationship to and representation in SCAR.

SCAR's principal purpose is to foster international cooperation in
and coordination of Antarctic research. Its eight standing Working
Groups and seven Groups of Specialists carry out much of its work in
_ort )f this objective. It also issues a number of publications and
sponsors symposia and oonf_. Figure 3 presents the SCAR organi-
zation and program and the interrelationships among SCAR subgroups.

Although there is no official oonnection between SCAR and the
Antarctic Treaty nations, there is almost a one-to-one co_T_spondence
be_ members of SCAR and the treaty consultative nations. In recent
years a number of nontreaty nations have beccme interested in Antarctic
r_se_, and several of these had been accorded 0_bserverstatus by
SCAR. In addition, seven countries have taken advantage of the new '
Associate membership category established by SCAR in 1986. These
countries are Italy, The Netherlands, Spain, Sweden, Switzerland, Peru,
and Uruguay. %he admission of the People's Republic of China to SCAR
at the SCAR XIX meeting increased the number of SCAR member nations to
25.

Since its establishment in 1958, SCAR has served as an unofficial
advisory body to the treaty nations in matters of science and tech-
nology. During the past few years, SCAR has been i/_T_asingly called
on to provide information about Antarctic living resources, ecosystems,
and related environmental issues.
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U.S. scientists have been selected to lead the activiti_.s of several

SCAR Groups of Specialists. As the result of actions at SCAR XIX, U.S.

scientists now serve as conv_ of two new Groups of Specialists.

Peter N. Wehb is oonvener of a new group of geologists and

paleontologists interested in the evolution of Cenozoic

Paleoenvironments of Southern High Latitudes, while Ian Dalziel
convenes a group of structural geologists and geophysicists on the

Structure and Evolution of the Antarctic Lithosphere.

Sayed Z. El-Sayed, of Texas A & M University, is convener of the
BICMASS Executive; Donald B. siniff, University of Mirmesota, is a

m_mber of this group, as well as deputy convener of the Group of

Specialists on Seals. H.J. Zwally, National Aeronautics and Space

Administration, serves on the Group of Specialists on Antarctic Climate

Research. Arnold Cordon, Columbia University, and Norbert

Untersteiner, University of Washington, are members of the Group of

Specialists on Antarctic Sea Ice. Board member Roger G. Barry has

recently been appointed SCAR representative to the ICSU Panel on World
Data Centers.

William S. Benninghoff, University of Michigan, focused attention on

protection of the environment by preparing the SCAR report Man's Impact

on the Antarctic Environment: A Procedure for Evaluatinq Impacts from

Scientific and ioqistic Activities. He now serves on the Working Group
on Biology's S_ttee on Conservation, and on the joint IUCN-SCAR

Cc_ssion on Antarctic Conservation. In addition, he heads a SCAR

group _examining management of Antarctic scientific information appli-

cable to enviro_tal decision making.

%_ne Board will contir_le to ensure full and active participation of

U.S. scientists in meetings and planning sessions of SCAR, including

Working Group and Groups of Specialist activities. In 1987, U.S.

Working Group and Groups of Specialists representatives and conveners
and other SCAR rep_tatives participated in more than a dozen SCAR

In 1988, most SCAR meetings will take place in conjunction with XX

SCAR, which will be held September 5-16, 1988, in Hobart, Tasmania,

Australia. The first week of XX SCAR will be devoted to meetings of

the following SCAR Working Groups:

Biology Geodesy and Cartography
Geology Human Biology and Medicine

iogistics Solid Earth Geophysics

Upper Atmosphere Physics

During the second week, meetings of the SCAR delegates, and the SCAR
Finance Cc_ttee are scheduled. Associated activities include the

Fifth Symposium on Antarctic Biology, a Colloquium of Antarctic Human

Biology and Medicine, meetings of SCAR Subccmmtittees on Conservation

and Bird Biology, and the meeting of the Managers of National Antarctic
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Programs. A full report and documents distribute_ during these

meet_ will be. transmitted to interested federal agencies and members
of the scientific _ty.

The SCAR Executive met in July of 1987. Prior to the meeting, _he

Board develc_ a series of U.S. _tions to increase the

visibility of SCAR. Because of the grc_ing interest nc_ being

demonstrated in Antarctic scientific researc/%, and the increasing need
for Antarctic science to contribute to the solution of global-scale

problems, the Board has decided that it may be timely for SCAR to

urdertake a comprehensive review of Antarctic science trends and

requirements, and to determine a future SCAR strategy. One _tcome of

the Executive meeting was a proposal to develop a SCAR d_t
assessing science research opportunities in Antarctica.

In preparation for the next SCAR Executive meeting, the Board

continues to wDrk with the past president of SCAR and m_mber of the
SCAR Executive, James H. Zumberge, to develop U.S. _tions. In

a November 1987 letter to the presid_-_c of SCAR, the Board suggested

strengthening the scientific leadership of SCAR, citing the endorse__nt

of ICSU's new "International Geosphere-Biosphere Program: A Study of
Global Change." The Board stated that the formation of this new ICSU

body provides SCAR with a unique opportunity to make a _lling

sta_ of the importance of Antarctic science to glcbal studies.

The Board _ed that the upc_/r_ meeting of SCAR XX in Hobart,
Tasmania, Australia, September 1988, be devoted to a discussion of

future research needs in Antarctica. A special meeting of the SCAR

Execrative will be convened in Marc/n 1988 to address this proposal. The
Board will devote a large portion of its activities in 1988 to this

effort, and plans to finish a document focusing on national researc_L

priorities in Antarctica by fall 1988.

At its next meeting, the Board will also examine a series of polic 3,

and management options for SCAR to str_en the effectiveness of SCAR

in dealing with its ever exparding workload and membership. Some

options to be discussed with appropriate federal agenc_ personnel _

order to arrive at a U.S. National Ccmmdttee positions may include the
following:

o s_ird/_g the deliberations of the SCAR Delegates meeting;

o establishing a steering committee of chairmen of wDrking groups

and _ of specialists to provide advice and direction on the
many new multidiscipl_ research programs being undertaken or
considered;

o devising a mechanism to bring managers of national Antal_tic

programs more fully _to the work of SCAR; and

o preparing short brochures or reports highlighting present
multinational researc_ efforts that address worldwide concerns
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such as ozone depletion, ccrservation practices, and mineral and

living _ exploration and exploitation.

These suggestions and other ideas solicited fram federal agency

representatives will be discussed at the spring Board meeting as the
Board develops the U.S. positions on rotters to came before XX SCAR in

September 1988.

The Board continues to support the U.S. me__rs of the Working Group
on Biology in developing a conceptual framework for alternative types

of protected areas in the Antarctic, the assessment of information and
scientific data management for conservation, and the review of waste

disposal techniques. Over the next year, the Board will continue to

take the lead on conservation issues and provide advice through SCAR to
, the Antarctic Treaty System and other _t_tional organizations.

In 1988, the Board will assemble the data for, publish, and
ddstribute the annual catalogue of U.S. research activities in

Antarctica as called for by SCAR: "Report on United States Research
Activities, February 1987-C_Wcober 1988; l/nited States Antarctic

Research Activities Planned for Oc_ 1988-September 1989, Report 30

to the Scientific Cc_ttee on Antarctic Research." In addition, the
Doard will ensure that federal agencies and interested members of the

research cammunity receive copies of the SCAR circulars and Bulletins,

the SCAR Report Series, and all related Working Group and Group of
Specialists publications.

U.S. RESF_ IN ANTARCI_CA IN _ YEAR 2000 AND EEYOND

In 1985, the d/_r of the Division of Polar Programs, National
Science Foundation (NSF), requested that the Polar Research Board

undertake a multidisciplinary analysis of future Antarctic scientific

needs, and a thorough review of past acoamplishments in U.S. Antarctic

science. In response to this request, the polar Research Board
prepared the report, U.S. _ in Antarctica in 2000 A.D. and

Beyond: A Preliminary Assessment, and arranged for mterial to be
included in the June 1986 summary issue of the Antarctic Journal of the

United States entitled "Advances in Antarctic Geophysical Sciences from
the IGY to the Present."

The special 1986 issue of the Antarctic Journal of the United States

contained summaries of five post-IGY disciplines by members of the

Board and its committees. The presentations were (i) upper atmosphere

studies by Louis Lanzerotti, (2) meteorology studies by Gunter Weller,

(3) physical ooeanography studies by Arnold Gordon, (4) earth sciences

studies by David Elliot, and (5) glaciology studies by Charles Bentley
(with R. L. Cameron).

The study U.S. Research in Antarctica in 2000 A.D. and Beyond: A

Prelimhlary Assessment builds on the Board's 1983 report Research
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E_ for the U.S. Antarctic Proq_ and develops ideas for a

long-ra_e science plan for the United States in Antarctica for the

year 2000 and beyond. _he report defines the ground rules that fr_ame

our national oontext for Antarctic research and then presents a listing
of research objectives that should be met in an optimal U.S. science

pz_jram. The report also presents a summary of logistics needed to

ensure a suceessful long-range U.S. program.

The director of the National Sci_x_ Foundation, Erich Bloch, in a

letter to Frank Press, president, Natio_l Academy of Sci_,

September 1986, c_ed the Board for the usefulness of the report to

the NSF planning.

As a follow-up to its recent reports outlining Antarctic scientific
research needs, the Board published a multiauthored article entitled

"Laboratory Antarctica: Researc/% Contributions to Global Problems,"

which was published December 4, 1987, in Science. This article

discusses the importance of Antarctic research to interdisciplinary

studies of the earth's g_-bios_ systems, highlighting the
special significance of this research to studies concerned with

long-term or large-sc_e changes in global systems.

ANTARCTIC OONSERVATION MATTERS

The Board focused much of its attention in 1987 on proposing an

additional category of prc_ected _ and on _ing the number of

protected areas in the Anta_ ._:tic. A SCAR ad hoc group on Additional

Protective Arrangements met _]nJune 1987 and has proposed that a
category, which might be kPuwn as an Antarctic Protected Area, be

established. The SCAR Executive has disc_Lssed this proposal, and

agreed that following certain minor _ts, the report should be
sent to national cc_ttees for review.

%he SCAR ad hoc group on Environmental Data Management, chaired by

W. S. Benninghoff of the United States, has submitted preliminary notes

to the SCAR Executive discussing the kinds of Antarctic biological data

bases that are cnlrrently available and mapping out the tasks this group
will consider.

The SCAR Executive has decided to establish a new multidisciplinary

Group of Specialists on Antarctic Environmental ACfairs and

Conservation, which will deal promptly and authoritatively with the

growing r_mber of matters of environmental concern. Originally,

matters pertaining to conservation and environment have been the
o

responsibility of the Working Group on Biology. Recently,
enviro_tal issues of great importance have required the attention of

scientists in other disciplines, and logistics e_%oerts. The SCAR

Executive will examine draft terms of reface and potp_tial
membership at its meeting in March 1988. Many of these gains in

Antarctic Conservation have been accomplished in response to the
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continued efforts of U.S. representatives to SCAR, in close
ooordinaticn with the Polar Research Board. The Board will continue to

that matters of env_ concern are appropriately
addressed _ SCAR Workir_ _ and meetLngs.

ANNUAL CA79dDC_ OF ANTARCTIC RESEARCH

Each year since 1968, the Polar Research Board has published two
catalogs on Antarctic research, one summarizing earth science
investigat4cns, and the other, U.S. Antarctic researc21_activities. In
1986, after consultation with NSF, the Board decided not to compile and
publish the _ of earth science investigations.

The Board prsparsd and distrilm/tedReport No. 29 to SCAR, _Reporton
United States Antarctic Research Activities, February 1986_r
1987; United States Antarctic Research Activities Planned for OcT_ber
1987-Septaraber1988, which describes U.S. Antarctic research projects
in all relevant disciplines and indicates their locations, principal
investigators, and sources of data ard additional Lhformation about the
research activities.
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POIAR RESEAI_--A STRATEGY

In 1980, ten years after its publication of Polar Researc.h--A

Survey, the Polar Research Board began a series of studies dealing with
various fields of polar z___rch. The objectives were to evaluate

progress since the last survey, to consider current needs and prcmtising
opportunities, and to reccmme2_ research _ions and priorities to
guide the evolution of polar research over the next decade or so.

Seven studies in the series had been issued by the end of 1986:

An Evaluation of Antarctic Marine Ecosystem R_arc_h, 1981

Study of the Upper Atmosphere and Near-Earth Space in Polar

Regions: scientific status and _tions, 1982

Polar Bicmedical Research: An Assessment, and the appendix to this
report, Polar Medicine--A Literature Review, 1982

Snow and Ice Research: An Assessment, 1983

P_/m_frost Research: An Assessment of Future Needs, 1983

The Polar Reqions and Climatic Chanqe, and its appendix, 1984

Antarctic Solid-Earth Sciences Research: A Guide for the Next Decade

and Bev_oDd, 1986

At the end of 1987, four other studies in the series were at various

stages ranging from early planning to completion of the final draft.

Publication of the next Strateqy series volumes, "Priorities in Arctic

Marine Sci_" and "Physical Oceanography and Tracer Chemistry of the
Southern Ocean," is expected in early 1988. "Arctic Solid-Earth
Geosciences," and "An Assessment of Arctic Social Sciences" are to be

completed by late 1988.
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S_JDIES ACITVE IN 1987

Antarctic Physical and Chemical oceanoqraphy

The ad hoc (kmmdttee on Antarctic Physical and Chemical Oceanography

selected five researc_h themes for its report: water-mass conversion,
dynamics and thermodyr_mics of the Antarctic C_lar Current,

coupling of the Southern Ocean with the wDrld oceans, air-sea-ice

interaction, and large-scale modeling. This report evaluates progress

made during the is_t decade in physical and chemical ocex_nography of
the Southern Ocean, identifies f%nxlamental research questions and new

needs (including facilities and instrumentation, education, and

manpc_er), amd develops a strategy and priorities to upgrade the
evolution of Antarctic physical and chemical oceanography over the next

decade. Support for this study is provided by grants from the Andrew

W. Mellon Foundation, the De_t of Energy, and the National

Science Foundation. The report will be public--bedin early 1988.

Arctic Marine Sci_

The study by the ad hoc Ccmmdttee on Arctic Marine sciences focuses

on two aspects of Arctic marine sci_ that are not the subjects of
other st_ efforts and that are especially in need of research:

studies on the circulation of the Arctic Ocean and comparative eoo-
system studies on high-latitude shelves and ice edges, with emphasis on

natural variability The Ccmmtittee also surveyed the needs of the

scientific and engir,eering _ty for an ice-capable research

vessel. The report is expected to be published in early 1988. The
effor_ is supported by the Andrew Mellon Foundation and the Marine
Mammal _ssion.

Arctic Solid-Earth C_osciences

As early as 1979, the PRB discus_d initiating a study of the

solid-earth geoscience requirements of the Arctic. This study is

building on the foundation of the Geological Society of America's

Decade of North American Geology (E_AG) project, supplementing aspects
of that activity, includ//xj gaps in research effort and scientific

understanling, needs related to the management and support of required
research, and coordination of research _ffort.

In November 1987, a delegation of this Committee traveled to the

Soviet Union to develop _ch reccmme/xlations with scientists from

the Soviet Acade_ of Sciences' Institutes of Oceanology an_ Geography
in Moscow and Ien_d. A final meeting of the Ccmmdttee with

rep__tatives from all circum-arctic nations will take place in
1988. The development of a continued exchange program with the Soviets

on Arctic geoscience topics is being considered, and further.
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discussions will take place with interested federal agencies, in

coordination with the National Academy of Sciences Foreign Secretary.

This project has received start-up monies from the Academy's Arthur Day

Fund, and is s_ported by supplemental grants frc_ the U.S. Geological
Survey and the National Science Fmundation.

Arctic social Sciences

To address the numerous concerns about Arctic social sciences that

began surfacing as a result of the preparation of National Issues and

Research Priorities in the Arctic and the U.S. Arctic Research Plan,
the Polar Research Board has established a new ccmmtittee, the ad hoc
Ccmmittee on Arctic Social sci_. This Ccmmtittee held its first

meeting November 20-21, i_87; participants included representatives

frmm eight, federal agencies, and congre-_sional representatives.

The Cmmmittee will publish a report in the Polar Research Board's

Stra_ series. This report will address agency concerns raised at

its first meeting, including: the need for documents or workshops that
demonstrate the importance of social scienc_ research in the Arctic to

agencies with a physical or biological science orientation; the need to

examine the human ccmponent of geosphez_-biosphere p_; the lack
of priorities in the 1987 U.S. Arctic Re_ Plan; the need to

examine t/%e role of education, and residents, in Arctic research

planning;and the need for greater agency _tion and data
coordination in the Arctic social sciences. The Committee will also

aid the National Science Foundation as it plans implementation of the
National Science Board _tions in The _mle of NSF in Polar

_ions that NSF be established as the lead agency for Arctic social

science research. This report is intended to serve as a major researc_
document for the 1989 revision of the U.S. Arctic Research Plan.

S_JDIES PIANNED FOR INITIATION IN 1988

Polar and Space Life Sciences

On February 21, 1986, the Board sponsored a feasibility meeting to
develop a prospectus for a study on polar and space life science. The

proposed study will coordinate efforts in space and life sciences to
study effects of long-term isolation in the areas of psychosociai

support, group isolation and behavioral interactions, and psycho-
physiological parameters. The study is planned for initiation in
mid-1988.
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Bi-Polar Natio_l Research Plan

Because of a growing _nterest in Antarctic scientific research,

SCAR's interests in developing a document reccmmerding future

directions for S<IAR activities, and an _ing need for a sta_t
outlining an Antarctic science contribution to emerging global

programs, the Board plans to undertake a study on U.S. national
research priorities in Antarctica. The final report of this study is

to be prepared with guidelines used to develop the Board's 1985 report,
National Issues and Research Priorities in the Arctic. Both volume_

will then serve as a bi-polar researv/1 plan for the United States. The

Board plans to complete its Antarctic volume by fall 1988.
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A_ OF STANDING CC_TI'_/_S

ON GIACIOLOGY

This is a starding ccmmlittee of the Polar Research Board that

advises on research on snow, floating ice, and glaciers, and maintains

awareness of the status of these fields, cal.ling attention to special
needs and problems. The current chairman Is Charles F. Raymond of the

University of Washington, Seattle, Washington. At its last meeting,
April 30-May i, 1987, the Cammittee revie_ the status of

glaciological research with specific attention to progress of pl_qs for

ice coring in Greenland, general issues in remote __nsing of snow and
ice, and glaciology in relation to global processes. The need for some
special concern regarding snow research in North America was

identified, and the Ccmmlittee is now accumulating information to
document the recent history and _current status of snow research in

relation to earlier _tions from the Committee on Glaciology
and the Polar Research Board. In response to _tions from the

ad hoc Panel on Remote Sensing of Snow and Ice, a workshop will be

convened in 1988 to bridge the gap between raw remote sensing data and
high-level products conveni__nt for research; focus will be on radar
altimetry data frcm ice sheets.

Ad Hoc Panel on Remote Sensinq of Snow and Ice.

This Panel is charged with assessing the remote-sensing needs of the

snow and ice cc_ty, with particular attention paid to anticipated

satellite instruments, missions, and data-p_sing and archiving
schemes. The goals of this ad hoc Panel, under the Cc_ttee on

Glaciology, are to (i) summarize the requirements of the snow and ice

cc_ty, (2) examine the specifications of future systems, (3)
identify those instruments and orbits that will meet some of the

requirements, (4) identify those systems that have apparently ignored

areas of snow and ice cover, and (5) examine issues relating to data
processing and existing data bases for snow and ice. 'Ihe Panel's

report, "Prospects and Concerns for Satellite Remote Sensing of Snow
and Ice" will be released in 1988. Chairman of the Panel is Jeff

Dozier, University of California, Santa Barbara.
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_'i'i'_:_:ON PE_MAFRDST

TrLisstanding crmmdttee maintains awareness of the state of •
permafrost research, particularly in connection with development
projects in Arctic regions, and prspares reports that identi_y research
needs and offer reccmmerdations for future research.

In September 1987, the Committee met in Anchorage, Alaska to work
on ways to follow up on same of the _tions of its Strateqy
report and to evaluate an exchange of permafrost researchers with other
countries. The Ccmmdttee is also planning a confe/ence on permafrost
and climatic d_nnge. The.initial component of this twofold workshop
would be a discussion of permafrost as an indicator of climatic change;
the second component would be an examination of the implications of
climatic change to engineers designing structures in permafrost
regions. The chairman of the _ttee is Oscar J. Ferrians, Jr., U.S.
Geological Survey, Menlo Park, California.
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A_: NATIONAL RESEARCH COUNCIL _CTION

The Polar Research Board _orks with other National Research Council
whose interes_csinclude pOlar regions. Among these are the

Board on Earth Sci_, the C_c_hysics Research Forum and its
Committee Qn Gec_ysica! Data0 the Board on A_ic Sciences and

Climate, _ Ocean S_ies Board, the Board on Mineral and Energy
Resources, m_d the Marlne Board of the _ssion on Engineering and

t

The PRB works with these gTOtq_ in identifying persons to serve on
committees formed to undertake special studies and in identifying
qualified revi_ for study reports. It invites presentations at its
meetings on relevant activities in other Research Council units and
maintains liaison with such activities. Scme special studies are joint
efforts with other Boards; for example, the first Strategy series study
on Antarctic marine ecosystem research was a joint effort with the
Ocean Studies Board, and that Board also worked with the Polar Research
Board on the _tly completed study on _hysical and chemical
_l_hy of the Southern Ocean. %_1eBoard also provided input to
plans for the Stra_ study on Arctic marine sciences. In addition,
two Board members, Louis Lanzerotti and Arthur lachenbruch, are members
of the Committee on Glc_31 Change, the U.S. National Committee to
ICSU's International Geosphere-Biosphere Program.

Thrc_gh the National Research Council, the PRB is able to bring the
leading U.S. scientific and eng/neering expertise to bear on its
studies and related international activities. A list of those who

participated in its work during 1986 appears in Appendix A.

The Board's reports are published by the National Academy Press,
and, in accordance with Reseazvh Council policy, these are placed in
the National Technical Information Service to ensure continuing
availability when the Board's limited supply has been exhausted. A
list of the reports published by the Board, including those issued in
calerdar year 1987 and those planned for publication in 1988, appears
inAppendixC.
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APPENDIX A. M_MHERSHIP OF POIAR RESEARCH BOARD AND

Polar Researc_h Board

*6/89 Gunter Weller (C_airman) 6/89 Dennis Hayes

Geophysical Institute Lamont-Doherty Geological
University of Alaska Observatory

Fairbanks, Alaska 99775 Columbia _University

(907) 474-7371 Palisades, New York 10964

(Meteorology/sea ice) (914) 359-2900

(Marine geophysics)
6/89 Knut Aagaard

Marine Service Research Division 6/88 Arthur H. lachenbruch

USDOC/NOAA, Pacific Marine U.S. Geological Survey, DOI

Environmental Lab, NOAA Bldg. 3 Room 218
7600 Sand Point Way NE 345 Middlefield Road

Seattle, Washington 98115 Menlo Park, California
(206) 526-6806 94025

(Physical oceanography) (415) 329-4879

(Geophysics/permafrost)
12/91 Roger O. Barry

Cooperative Institute for 12/90 Louis Lanzerotti

Research in Environmental Bell Telephone Laboratories

Sciences Murray Hill, New Jersey 07974
University of Colorado (201) 582-2279

Boulder, Colorado 80309-0449 (Geophysics/space physics)
(303) 492-5488

(Climatology/snow and ice data) 6/88 Geoffrey F. larm_ie

Director, British Geological
6/89 Mim Harris Dixon Survey

Health Center Director Keyworth, Nottingham
c__ief Andrew Isaac Health NGI25GG

Center United Kingdom

1638 Cowles Street (011 44 60) 776-111

Fairbanks, Alaska 99701 (Polar petroleum development)
(907) 451-6682

(Social sciences) 12/91 John P. Middaugh
Department of Health & Social

6/88 David Elliot Services

Director, Byrd PoI_I Research 3601 C Street, Suite 540
Center Anchorage, Alaska 99502

The Ohio State University (907) 561-4406

125 South Oval Drive (Polar social sciences)
Collar_/s, Ohio 43210

(614) 292-6531

(Antarctic geosciences)

*Date term _xpires

i
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Polar Research Board (continued) Ex officio

6/89 Ian Stirling Charles R. Bentley

Canadian Wildlife Service Alternate U.S. Delegate to SCAR

Environment Canada Departrent of Geology & Geophysics
5320 122 Street University of Wisconsin-Madison

Edmonton, Alberta T6H 3S5 Madison, Wisconsin 53706
Canada

(403) 435-7349 Oscar J. Ferrians, Jr.
(Zoology, polar ecosystems, marine C_airman, C_ttee on Permafrost

mammals) U.S. Geological Survey

4200 University Drive
6/90 Kevin E. Tr_ Anchorage, Alaska 99508

National Center for Atmospheric

Researc/_ Charles F. Raymond

P.O. Box 3000 C_airman, Committee on Glaciology
Boulder, Colorado 80307 Geophysics Program AK-50

(climatic dynamics, meteorology) University of Washington

(303) 497-1318 Seattle, Washington 98195

12/90 Emmett F. Ward Robert H. Rutford

Shell Development Co. U.S. Delegate to SCAR
P.O. Box 481 Office of the President

Houston, Texas 77001 University of Texas at Dallas
(713) 663-2443 P.O. Box 830688

(Petroleum ocean engineering) Richardson, Texas 74083-0688

6/89 Patrick J. Wehber

Ecology I_ Director Agency Liaison Representatives
Biotic Systems and
National Science Foundation Thcmas C. Curtin

1800 G Street, NW Roam 215 Director, Arctic Programs
Washir_n, D.C. 20550 Office of Naval Research

(202) 357-9734 Code 1125 AR

(Terrestrial and arctic ecology) 800 North Quincy Street

Arlington, Virginia 22217
6/89 Ray F. Weiss

University of California Thomas Gross

San Diego, Mail Code A-020 002 Program Researc_h
Scripps Institution of ER-12 Division

Oceanography Office of Energy Research

La Jolla, California 92093 Department of Energy
(619) 534-2598 Washi/_ton, D.C. 20545
(Chemical oceanography,

atmospheric chemistry) George Martin
Ice Operations

U.S. Coast Guard Headquarters
2100 2hd Street, S.W.

Wash_on, D.C. 20593
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Agency Liaison Representatives, Staff

(continued)

W. Timothy Hushen
Helen M. _n staff director

Director, Ecological Researc/% Division (part-time)
Department of Energy

Stop E201 Bruce F. Molnia

Washington, D.C. 20593 senior program officer

Ned A. Ostenso Andrea L. Smith

Deputy Assistant Administrator program associate
Research & Development
NOAA Mildred L. McGuire

6010 Executive Boulevard senior secretary
Rockville, Maryland 20852

Raymond Watts

Deputy Assistant Director

U.S. Geological Survey
National Center Polar Research Board

Reston, Virginia 22092 National Research Council

2101 Constitution Avenue, N.W.
Pete_r ' 'Wllkr_Lss Washington, D.C 20418

Director (202) 334-3479

Division of Polar Programs
National Science Foundation

1800 G Street, N.W.

Washington, D.C. 20550
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U.S. Representatives
to

SCIENTIFIC ODMMITr_: ON ANTARCTIC RESFARCH (SCAR)
of the,

_ONAL (I_JNCILOF S_C UNIONS (ICSU)

U.S. D_ P_ H. Rutford

University of Texas at Dallas

C_%arlesR. Bentley
University of Wisconsin,
Madison

WD__

BIOLOGY Robert W. Risebrough
University of California,

Bodeg_ Bay

Sub--tree on Oonservation William S. Benninghoff
University of Michigan

Sherburne B. Abbott
Marine Msmmal Cc_ssion

GEODESY AND CARTOGRAPHY Imwell Starr
U.S. G_logica]. Survey

GHDIDGY David H. Elliot

Ohio State University

GlACIOlOGY Douglas R. MacAyeal
Universi%_ of (21icago

HUMAN BIOLOGY AND MEDICINE Chester M. Pierce

Harvard University

LOGISTICS Alfred N. Fowl,_
National Science Foundation

SOLID-EA_ GEDPHYSICS C_les R. Bentley
University of Wisconsin,
Madison

UPPER-ATMC_PHERE I_{fSICS Louis J. Lanzerotti
Bell laboratories
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GRf_3PSOF SPECIALISTS (selected by SCAR)

SCtrfHERNOCEAN EC01DGY Sayed Z. El-Sayed, convener
(SCOR Working Gr_ 86) Texas A & M University

Donald B. siniff

University of Minnesota

ANTARCTIC _ RESEARCH H. Jay Zwally
Natienal Ae1_nautics and

Space Administration

ANTARCTIC SEA ICE Arnold Gordon
Lamont-Doherty Geological
Observatory

Norbert Untersteiner

university of Washington

SEALS Donald B. siniff

deputy convener
University of Minnesota

SCAR FINANCE OOMMi'i'i_ W. Timothy Hushen
Polar Research Board

ST_JCII/RE& EVOI//fIONOF THE Ian Dalziel
ANTARCTIC LITHOSPHERE University of Te_(as-

Austin

EVOIIrfIONOF THE CENOZOIC PALEOENVIRON- Peter Webb

MENT IN HIGH S(X/fHERNIATIqiKgES Ohio State University

AD HOC GROUP ON ENVIRONMENT/ W.S. Benninghoff
DATA MANAG_M_qr University of Michigan

Ann Arbor

BIC_9_qSEXECI/ITVE_'i'i'_ Sayed Z. El-Sayed, convener
Texas A & M university
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CC_K_fEE ON GIACIOLOGY

12/88 Charles F. Raymond (Chai_an) 6/88 Ellen Stone Mosley-Thc_pson

Geophysics Program Byrd Polar Research Center

University of W_a_n Ohio State University
Seattle, W_ 98195 Columbus, Ohio 43210

(206) 543-4914 (614) 292-6531

(Geophysics) (Ice core analyses)

6/87 Rc_ L. Brown 12/90 William D. Harrison

Dept. of Civil Engineering Geophysics Institute

and Engineering Mec_cs University of Alaska

Montana State University Fairbanks, Alaska 99775
Bozeman, M_ 59717 (907) 479-7706

(406) 994-6122 (Geophysics/sea ice)

(Snc_/aval_e control)

12/87 Richard C.J. Somerville

12/90 Jeff Dozier Climate Re_ Group

Director, Cc_ Systams lab Scripps Institution of

Department of Geography Oceanography A-024

University of California University of California,
Santa Barbara, California 93106 San Diego

(805) 961-2109/2309 La Jolla, California 92093

(Snow researo/%) (619) 534-4644
(Meteorology, nume/"ical weather

12/87 William D. Hibler prediction, atmospheric

Thayer School of Engineering general circulation)
Dartmouth College

Hanover, New _ 03755 6/87 Rc_ H. q__

(603) 646-4100 NASA Headquarters
(Sea ioe/climate/theoretical Roam 236

physics) 600 Indeper_ence Ave, SW

Washington, D.C. 20036

(202) 453-1662

12/87 John Kreider (Remote sensing of ice and snow)
14620 Triadel_hia Mill Road

Dayton, Maryland 21036

(301) 531-5453

(Sea ice _ics)
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Agency Liaison Representatives

Thomas J. Gross
CO Research Division

De_ of Energy

Director, Arctic Pr_
Office of Naval Research

George Martin
Ice Operations
U.S. Coast Guard

Ned A. Ostemso

Director, Sea Grant Program
National Oceanic and Atx_l_heric
Administration

Raymond D. Watts
Deputy Assistant Director
U.S. Geological Survey

PeterWilkniss
Director

Division of Polar I_
National Science Foundation

Staff

Bruce F. Molnia

Senior Program Officer
Polar Reseal_h Board
National Rese_..h Council
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_.i.i.Kw ON I_4AFROST

6/87 Oscar J. Ferrians, Jr. 6/87 Raymond A. K_ig
(Chairman) R.A. Kreig & Associates

U.S. Geological Survey 1503 West 33rd Avenue

4200 University Drive Anchorage, Alaska 99503
Anchorage, Alaska 99508 (907) 276-2025

(907) 786-7427 (Terrain analysis/mapping)
(Permafrost/geology)

12/86 Michael C. Metz

6/88 L. David Carter President

U.S. Geological Survey Geo. Tec. Services, Inc.

4200 University Drive 14379 West Ellsworth Avenue

Anchorage, Alaska 99508 Golden, Colorado 80401

(907) 786-7441 (303) 278-2248

(Quate_ geology/permafrost) (Geotechnical)

6/87 Bernard Hallet 6/87 Ted Vinson

Quaternary Research Center-AK60 Departmemt of Civil Engineering
University of Washington Oregon State University

Seattle, Washington 98195 Corvallis, Oregon 97331
(206) 543-7349 (503' 754-2931

(Periglacial geomorphology) (Ci_'il engineering)

6/87 James A. Hunter Aqency Liaison Representatives
Resource Geophysics & Geochemistry

Geological Survey of Canada Raymond D. Watts

601 Booth Street Deputy Assistant Director
Ottawa, Ontario KIA OE8 U.S. Geological Survey
Canada National Cente_

(613) 593-5969 Reston, Virginia 22092
(Geophysics)

Staff

Bruce F. Molnia

Senior Program officer
Polar Research Board

National Research Council
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AD HOC PANEL ON REMDTE SENSING OF SNC_ AND ICE

4/88 Jeffrey Dozier (Chairman)

e_pu_r _ L_
Department of Geography
Unive/sity of California

Santa Barbara, California 93106

(8o5)961-2109

4/88 P_gerG. _rry
Cooperative Institute for

in Environmental Sciences

Campus Box 449
Unversity of Colorado

Boulder, Colorado 80309

(303)492-5488

4/88 Kenneth Jezek

_A_
CODE EEC

W_, D.C. 20546
(202) 453-1662

4/88 Jc_ Vesecky

Center for Radar Astronomy
233 EXlrar_ Building

Stanford University
Palo Alto, California 94303

(415) 723-2300

4/88 Jay Zwally
Oceans and Ice Branch

NASA Goddard Space Flight Center

Greenbelt, Maryland 20771

(202) 286-8239

Staff

Bruce F. Molnia

Senior I_ Officer
Polar Researc/_ Board

National Research Council
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_'I'i_EE ON ANTARCTIC GEOSCIENCES

6/87 Dennis E. Hayes (Cha_) 6/87 David H. Elliot

_t-Doherty Geological Byrd Polar Research Center

Observatory Ohio State University
Columbia University Columbus, Ohio 43210

Palisades, New York 10964 (614) 422-6531

(914) 359-2900 (Petrology, mineralogy)
(Marine geophysics)

6/87 Arthur R. Green
6/87 Paul B. Barton, Jr. EXXON Production Research Co.

office of Mineral Resources Box 2189

U.S. Geological Survey, MS 913 Houston, Texas 77001

Reston, Virginia 22092 (713) 965-4712

(703) 860-6565 (Exploration geophysics,

(Econcmic geology, genesis of plate tectonics)
mineral deposits)

6/87 Sherwood S. Wise

6/87 John C. _t Department of Geology

U.S. Geological Survey MS 903 Florida State University
Federal Center Tallahassee, Florida 32306

Box 25046 (904) 644-5860

Denver, Colorado 80225 (Paleontology, biostratigraphy)
(303) 236-1136

(Seismology, Ant_L_tic
resources) Ex-Officio

6/87 Ian W. D. Dalziel Charles R. Bentley

Senior Research Scientist U.S. Member SCAR Working Group

Professor of Geological Sciences on Solid-Earth Geophysics
12_stitute for Geophysics Department of Geology and

The University of Texas at Austin Geophysics

4920 North I.H. 35 University of Wisconsin-Madison

Austin, Texas 78751-2789 Madison, Wisconsin 53706
(Structural geology, tectonics)

Staff

6/87 George H. Denton

Department of Geological Sciences Bruce F. Molnia

University of Maine Senior I_ Officer
Orono, Maine 04473 Polar Research Board
(207) 581-7077 National Research Council

(Quaternary and glacial geology,
glacial history of Antarctica)
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_'.L'J.'_:_,' ON ARCTIC SOLID _ GE(_CTA"_T_C_.q

12/90 Arthur Grantz (c_airman) 12/90 Yngve Kristoffex_en

U.S. Geological survey Seismological Observatory

345 Middlefield Road University of Bergen
Menlo Park, California 94024 Alle Street 41

(Geology) Bergen, Norway

(415) 329-5709 (Seismology)
011 47 5 213 420

12/90 David A. G. Forsyth

Lithosphere. and Canadian 12/90 E. Fred Roots

Shield Division _t of Environment

Geological Survey of Canada Fontaine Building
Observatory Crescent Ottawa ON KIA ON3
Ottawa KIA OY3 Canada

Canada (Geology)

(Geology) (613) 997.-2393
(613) 995-5467

12/90 David B. Stone

12/90 Kazuya Fujita Geophysics Institute

Michigan State University University of Alaska
Department of Geological Sciences Fairbanks, Alaska
Natural Science Building 99775-0800

East Lansing, Michigan 48224 (Geophysics)

(Seismology) (907) 474-7622
(517) 355-0142

12/90 Jorn Thiede

12/90 Arthur R. Green Geology and Paleontology
Exxon Production Research Institute & Museum

Box 8189 Faculty Mathematics &
Houston, Texas 77001 Natural Sciences

(Geology) Christian-Albrechts Univ.

(713) 965-4712 Neue Universitat,
Haus 5 13A

12/90 F_nneth Hunkins D 2300 Kiel,

lamont-Doherty Geological Federal Republic of Germany

o ervatory
Palisades, New York 10964 011 49 431 880-2855

(Oceanography)

(914) 359-2900 x 383 Staff

12/90 G. Leonard Johnson Bruce F. Molnia

office of Naval Research Senior Program Officer
800 N. Quincy Street Polar Research Board

Arlington, Virginia 22217-5000 Natic'_l Research Council
(Ckzeanography)

(202) 696-4119
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_'_T_:_: ON ARCTIC SOCIAL SCIENCES

6/89 Mim Dixon (Oo-fhairman) 6/89 Edna A. Maclean

Chief Andrew Isaac Health Center Department of Education
1638 Cc_les Street Rm/ch F

Fairbanks, Alaska 99701 Jiu%eau, Alaska 99811

(Anthropology) (Education)

(9o7)451-6682 (9o7)465-280o

6/89 Oran Yc_ng (Co-Chairman) 6/89 Claus-M_ Naske
Director, Center for Northern P.O. Box 80721

SttKiies Fai_, Alaska 99708

Wolcott, Vermont 05680 (History)

(Political scie2Ee) (907) 474-7126

(802) 888-4331

6/89GeorgeW. Rogers
1/90 Ernest (Tiger) Butch 1790 Evergreen Avenue

P.O. Box 11727 Juneau, Alaska 99801

Harrisburg, Pennsylvania 17108 (Eoon_cs)

(Anthropology) (907) 586-1202

(717)233-5316
6/89 Arlon R. Tussing

6/89 Constance Hunt Arlon R. Tussing Associates,
Canadian Institute of Inc.

PesotLvces Law i001 4th Avenue Suite 4730

2500 University Dr. NW Seattle, Washington 98154
Calgary,_ (_cs)
Car_da T2N IN4 (206) 447-0321
(Law)
(403) 220-3200 6/89 Peter J. Usher

P.J. Usher Consulting Services
6/89 Robert F. Kraus Box 4815, Station E

Department of Psychiatry Ottawa, Ontario

University of Kentucky Canada KIS 5H9

Medical Center (Geography)

UK MC NX ANNEX 2 Roam 206 (613) 238-8556

_n, Kentucky 40536

(_y_ol_y)
(606) 233-5828 Staff

6/89 John Kruse Andrea L. Smith

Institute of Social and Econamic Program Associate
Research Polar Research Board

University of Alaska National Research Council
3211 Providence Drive

Anchorage, Alaska 99508

(Sociology)

(907) 786-7710
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CQM_[FFfEE ON ARCTIC MARINE SCr_NC_a

12/87 Vera Alexander (Chairman) 12/87 Ian Stirling
Institute of Marine Sciences Canadian Wildlife Service

University of Alaska 5320 122 Street

Fairbanks, Alaska 99775 Edmonton, Alberta
(907) 474-7531 T6H 355

(Biological oceanography) Canada

(403)435-7349
12/87 K_t Aagaa (Polar ecosystems, marine

Marine Service _ Division mammals)
USDOC/NOAA, Pacific Marine

Env_tal Lab, NOAA Bldg. 3
Seattle, Washingto_ 98105 Staff
(206) 526-6806

(Physical ocearmgraphy) Bruce F. Molnia

Senior Program Officer
12/87 H. Gote Ostlund Polar "Research Board

Rosenstiel School National Research Council
University of Miami

4600 Rickenbacker Causeway
Miami, Florida 33149

(305) 361-4100

(Marine and atmospheric

12/87 James P. Ray

Manager, Marine Biology

Environmental Affairs Department
Shell Oil
P.O. Box 4320

Hc_lston, Texas 77210

(713) 241-3060

(Biological ocearmgraphy)

12/87 Constance Sancetta

Immont-Doherty Geological

Observatory

Columbia University
Palisades, New York 10964

(914) 359-2900

(Pal_l_y)
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/

ON POIAR BIC_EDICAL RESEARCH

6/88 f_%ester M. Pierce ((_%airmar0 6/88 John P. Middaugh

Nichols House State Epidemiologist
Appian Way Department of Health and Social

Harvard University Services
Cambridge, Massachusetts 02138 3601 C Street, Suite 540

(617) 495-4929 Ar_orage, Alaska 99502

(Polar psychophysiology) (907) 561-4406

(Epidemiology, internal medicine)
6/88 Marilyn R. Allen

Arctic Environmental 6/88 Michele Raney

Information and Data Center 20990 Valley Green Drive
707 A Street # 677

Ar_rage, Alaska 99501 O/pertino, California

(907) 279-4523 95014

(C¢_terized data management (4.15)497-6411

biology) (Cold physiology,

anesthesiology)
6/88 William S. Benni_off

Department of Botany 6/88 Joan Ryan

University of Michigan Department of Anthropology

Ann Arbor, Michigan 48109 Faculty of Social Science

(313) 764-1488 University of Calgary

(Plant ecology) 2920 24th Avenue, N.W.

Calgary, Canada T2N IN4

6/88 Mim H. Dixon (403) 284-6516

Chief Arzlrew Isaac Health Center (Anthropology)
1638 Ccx_les Street

Fairban_, Alaska 99701 6/88 L.J. West

(907) 451-6682 Department of Psychiatry
(Social sciences) University of California at

Los Angeles Medical Center
6/88 Frederick C. _ 760 Westwocd Plaza

Massachusetts General Hospital Los Angeles, California 90024

Fruit Street (213) 825-0085

Boston, Massachusetts 02114 (Neuro_ysiology,

(617) 726-2967 psyc]liatry)
(Human physiology)

- 43 -



Agency Liaison Representatives

Murray Hamlet

Cold Injury Research Program
USARIEM

Natick Laboratories

Natick, Massachusetts 01760

(617) 653-1000

Harry C. Hollcway, Jr.
 L/MC/ A
Department of Psychiatry

Uniformed Services University
of the Health Sci_

Bethesda, Maryland 20814

Noel S. Hc_-al_

apt.MC/U
Naval Medical Research and

Development
Naval Medical _ - National

Capital Region

Bethesda, Marylar_ 20814
(301) 295-1453

Consultant

Allan Callies

Box 393, Mayo Building

University of Minnesota Hospital
420 Delaware S_ S.E.

Minneapolis, Minnesota 55455

(612) 373-8098

S.taff
3

Bruce F. Molnia

Senior Progr_L_ Officer
Polar Research Board
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APPENDIX B. POIAR R_BEARCH BOARD AND REIATED _-1987

_Y

Ccsmittee cn _ic Solid-Earth Geosciences

Monterey, California 14-15

MARCH

Polar Rese_ Board Meeting (61_)

Washirgtc_, D.C. 9-11

APRIL

Committee cn Glaciology, Boulder, Colorado 30-1 May

JUNE

Ad hoc WG cn Upper-Atmospheric Physics

College Park, Maryl_ 24

SCAR Executive Ccmmtittee

Grer_le, France 25-July 3

JULY

_G on Polar Ocean Research Platforms Testimony 28-29
Washington, D.C.

AUGUST

Fifth Antarctic Earth Science Symposium 24-28

Cambridge, England

SCAR WG Geology 30-31

Cambridge, England

SCAR WG Solid-Earth/C_physics 30-31

Cambridge, England
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S_

SCAR _S on Glaciology, BremezT_ven, Germany 6-12

Oummittee cn ParmafTost, Anc/_rage, Alaska 14-15

Site Visits: Barrow, Prudhoe Bay 17-19

(62 )
Fairbanks, Alaska 20-23

OCIDHER

Ad hoc Workin[.Group on Upper-A_ic
l_nysics,College Park, Maryland 26-27

NOVEMBER

Cammittee cn Arctic Solid-Earth Geosci_

Moscow, _, USSR 13-22

Cammittee cn Arctic Social Sciences

Washingtc_, D.C. 19-21

DECEMBER

Ccmmittee on Arctic Solid-Earth Geosciences- 9
Writing Workshc_, San Francisco

Ad hoc Cammittee on _ Sensing of Snow and
Ice, San Frar_isoo 9-10
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APPENDIX C. POLAR RESEARCH BOARD i_3BLICATIONS

I_3BLISHED IN 1987

"Laboratory Antarctica: Research Contributions to Global Problems,"

Science, Volume 238, December 4, 1987.

"Report on United States Antarctic Research Activities, February
1986-October 1987; United States Antarctic Research Activities

Planned for _ 1987-September 1988," Report _ 29 to SCAR.

"Polar Research Board Annual Report 1986 aund Future Plans." 1987.

Polar Research Board. 60 pp.

IN PREPARATION FOR FJEIRE I_rBLICATION

"Quality of Science Support on Exist_/_g U.S. Coast Guard Icebr_kers:

Report of a Survey." Polar Research Board. 24 pp.

"Evaluation of the U.S. Coast Guard's 'Preliminary Design Document' for
the Proposed Next Generation of Polar Class Icebreakers." Polar

Research Board. 18 pp.

"Polar Research Board Annual Report 1988 and _ture Plans."

"Physical CceaiKx/ra_hy and Tracer Chemistry of the Southern Ocean,"

Committee on Antarctic Physical and Chemical Oceanography.

"Priorities in Arctic Marine Science."

"Data Coordination and Career Stimulation in Polar Biomedical

Research," Ccmmdttee on Polar Biomedical Research.

"Report on United States Antarctic Research Activities, February
1987_ 1988; United States Antarctic Research Activities

Planned for October 1988-September 1989," Report Number 30 to SCAR.

"Arctic Solid-Earth Geosci_ Research.

"Prospects and Concerns for Satellite Remote Sensing of Snow and Ice."

"Priorities in Arctic Social Science Research."

"Implementation of Future Programs in Antarctic Upper Atmosphere
Physics."
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C_ I_CATIONS OF THE POIAR RESEAR(_ BOARD

31, 19.87

"Laboratory Antarctica: Research Contributions to Glebal Problems,"

Science, Volla_e 238, Dec_ 4, 1987.

"Report on United States Antarctic Research Activities, February
1986-0_ 1987; United States Antarctic Research Activities

Planned for October 1987-Sept_ 1988," Report N_ 29 to SCAR.

"Polar Research Board Annual Report 1986 and Future Plans." 1987.

Polar Research Board. 6O pp.

"Antarctic Solid-Earth Sciences Researc_h: A Guide for the Next Decade

and Beyand." 1986. Ad hoc C_ttee on Antarctic Geosciences. 40 pp.

"Antarctic Science Since the IGY," Ant_ic Journal of the United

States, Volume 21, October 1986.

"Arctic Research in the National Interest." Sci_, Volume 233, August
1986.

"_tions for a U.S. Ice Coring Program." 1986. Ad hoc Panel
on Polar Ice Coring. 67 pp.

"Report on United States Antarctic Research Activities, February
1985_ 1986; United States Antarctic Resea_ Activities

Planned for O_ 1986-Se_ 1987," Report No. 28 to

Scientific Cc_ttee on Antarctic Researc_h (SCAR), June 1986.

polar Research Board. I00 pp.

'_J.S. Research in Antarctica in 2000 A.D. and Beyond: A Preliminary
Assessment." 1986. polar Research Board. 35 pp.

"Antarctic Treaty System: An Assessmemt, Proceedings of a Workshop Held
at Beardmore South Field Camp, Antarctica, January 7-13, 1985."

1986. polar Researc/h Board. National Academy of sciences. 435 pp.

"_ts of the XIX Meeting of SCAR," June 1986. (Reproduced by the

polar Research Board. ) 195 pp.

"Polar Research Board Annual Report 1985 and Future Plans." 1986.

Polar Research Board. 65 pp.

"Glaciers, Ice Sheets, and Sea Level: Effects of a CO2-Induced
climatic Change, Report of a Workshop Held in Seattle, Washington,

September 13-15, 1984." 1985. Cc_ttee on Glaciology. 330 pp.

" July 1985"National Issues and Research Priorities in the Arctic,

Polar Reseal_h Board. 124 pp.
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J ,

"Report on United States Antarctic Research Activities, February
1984-October 1985; United States Antarctic Research Activities

Planned for _ 1985-September 1986," Report No. 27 to

Scientific (kmmdttee on Antarctic Research (SCAR), June 1985.

Polar Research Board. i01 pp.

"Earth Sci_ Investigations in the United States Antarctic Research

Program (USARP) for the Period July i, 1984_7une 30, 1985. September

1985. Polar Research Board. Annual Report to SCAR.

" 1984"Permafrost, Fc_th International Conf--, Final Proceedings,

Ccmmtittee on Permafrost. National Ac_ Press° 413 pp.

"The Polar Regions and Climatic C_e, Appendix." Cammittee on the
Role

of Polar Regions in Climatic Change, 113 pp.

"_ts of the XVIII Meeting of SCAR," October 1984. (Reproduced by
the Polar Research Board. ) 183 pp.

"Ice Segregation and Frost Heaving," October 1984. Ad hoc Study Group

on Ice Segregation and Frost Heaving of the Ccmmdttee on Permafrost.
72 pp.

"Env_t of West Antarctica: Potential O32-Lnduced C_es.
Report of a Workshop Held in Madison, Wisconsin, 5-7 July 1983,"

September 1984. _ttee on Glaciology. 236 pp.

"The Polar Regions and Climatic C_e," A_gust ]984. Ccmm_.ttee on the
Role of the Polar Regions in Climatic C_e. 59 pp.

"Report on United States Antarctic Research Activities, February
1983_ 1984; United States Antarctic Research Activities

Planned for _ 1984-September 1985. Report No_ 26 to

Scientific _ttee on Antarctic Research (SCAR), June 1984,"

August 1984. Polar Research Board. i01 pp. i

"Earth Science Investigations _n the United States Antarctic Research

Program (USARP) for the Period July i, 1983-June 30, 1984,"

August 1984. Polar Researc/% Board. Annual Report to SCAR. 99 pp.

"Analysis of Deep Ice Cores fl_m Greenlmnd. Letter Report of a

Wor]cshop Held 30-31 January 1984". May 1984, _ttee on

Glaciology, 96 pp.

"Polar Resear_/% Board Annual Report 1984 and Future Plans," February

1984. Polar Research Board. 55 pp.

"Permafrost, Fc_ International Conf--, Proceedings,

1983. Ccmm_ttee on Permafrost. National Academy Press. 1,524 pp.
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'IAntarctic climate Researche" November 1983. Scientific Omm_ttee on

Antarctic Research Gr_ap of Specialists on Antarctic Climate
Research. 66pp.

"Earth Science Investigations in the United States Antarctic Research

(USARP) for the Period July i, 1982-Jhme 30, 1983,"

September 1983. Polar Research Board. 91 pp.

"Permafrost Research: An Asse__t of Future Needs," August 1983.

Committee on Permafrost. 103 pp.

"Report on United States Antarctic Research Activities, February 1982
-October 1983; United States Antarctic Research Activities Planned

for _ 1983-Se_ 1984. Report No. 25 to Scientific

_ttee on Antarctic Research (SCAR)," August 1983. Polar

Research Board. 99pp.

"Arctic Terrestrial Enviro_tal Research Progral_ of the Office
of Energy Research, _ of Energy: Evaluation and

_tions. Appendix B: _nents of an Arctic Terrestrial

Environmental _ Program. Report of a Workshop Held in

Boulder, Colorado, 21-23 November 1982," July 1983. (kmmlittee
to Evaluate DOE's Arctic Terrestrial Env_tal Research

Programs.18pp.

"Snow and Ice Research. An Assessment," June 1983. Committee on

Glaciology. 126 pp.

"Research Emphases for the U.S. Antarctic I_," June 1983. Polar
Research Board. 126 pp.

"polar Research Board Annual Report 1983 and Future Plans," February
1983. Polar Research Board. 47 pp.

"A United States Ccmmtitment to Arctic _Research," November 1982. Ai hoc

_ttee on Arctic Research Policy. 17 pp.

"Polar Bicm%edical Research: An Assessment," september 1982. Ai hoc

_ttee on Polar Biomedical P_searc/%. 80 pp.

"polar Bicm_dical Research: An Assessment. A_errlix: polar Medicine--A
Literature Review," September 1982. Ai hoc Ccmmtittee on Polar

Biomedical Research. 85 pp.

"Earth Science Investigations in the United States Antarctic Research

I_ (USARP) for the Period July i, 1981-June 30, 1982,"
September 1982. A_nnual Report to Scientific Ccmmdttee on Antarctic

Research (SCAR). 86 pp.

"_ts of the XVII Meeting of SCAR," September 1982. (Reprcx_ced by the
PRB.) 127 pp.
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"Report on united States Antarctic Research Activities, 1981-83. Report
No. 24 to Scientific Ccmmittee on Antarctic Research (SCAR)," August 1983.

79 pp.

"Arctic Terrestrial Environmental Research Programs of the office of Energy

, Department of Energy: Evaluation and _tion," February
1982. Ad hoc Ccmmlittee to Evaluate the Department of Energy's Arctic

Terrestrial Environmental Research _rograms. 75 pp.

"Arctic Terrestrial _Ivironmental Research I_ of the office of Energy

Research, Department of Energy: Evaluation and _tions. Appendix A:
Terrestrial Environmental Research in Alaska during 1980-81," February 1982.

Ad hoc Cc_ttee to Evaluate the Department of Energy's Arctic Terrestrial

Environmental Research Pro_. 220 pp.

"Study of the Upper Atmosphere Physics and Near-Earth Space in Polar Regions:

" February 1982Scientific Status and _tions for Future Directions,

Ad Hoc Cc_ttee on Upper Atmosphere and Near-Earth Space in the Polar

Regions. 50 pp.

"An Evaluation of Antarctic Marine Fxx_tem Research," August 1981. Joint

PRB/Ocean Sci_ Board Cc_mittee to Evaluate Antarctic Marine Ecosystem
Reseat. 99 pp.

"Proceedings of the %Tdxd International Symposium on Antarctic Glaciology
held at the Ohio State University, Columbus, Ohio, 7-12 September 1981."

Published in Annals of Glacioloqy, Vol. 3, 1982. 362 pp.

"Documents of the XVI Meeting of SCAR," Oc_m 1980. (Reproduced by

PRB.) 140 pp.

"Backgroth-d, Guidelines and Procedures for U.S. Participants Ln SCAR,"

Septen_ 1979. 24 pp.

"Possible Enviro_tal Effects of Mineral Exploration and Exploitation

in Antarctica," Marc/l 1979. An Adaptation of the Report of the Group

of Specialists on the Environmental Impact Assessment of Mineral

Exploration/Exploitation in Antarctica (EAMREA) Convened by the

Scientific Cc_ttee on Antarctic Research (SCAR) in response to

_tion VIII-14 of the Eighth Consultative Meeting of the
Antarctic Treaty Nations. (Published by SCAR. ) 108 pp.

"DocumentS of the XV Meeting of SCAR," August 1978. (Reproduced by PRB. )

167 pp.

"Adaptations Within Antarctic Ecosystems. Proceedings of the Third SCAR

Symposium on Antarctic Biology," November 1977. G. A. Llano (editor).

Published by Smithsonian Institution. i_252 pp.

"Permafrost Reviewed--Report of a C_ttee Workshop." Published in
GeotimE_s, O_ 1977, pp. 16-19.

- 54 -



"Biological Investigations of Marine Antarctic Systems and Stocks

(BI_), Vol. i: Resea/ch _s," A_gust 1977. Report of the
SCAR/StOR Gr¢_p of Specialists on Living Resources of the Southern

Ocean (STOR _ 54). Published by SCAR. 79 pp.

'Sfolume of Abstracts, Third Symposium on Antarctic Geology and Geophysics,
22-27 August 1977," _t 1977. 172 pp.

"An Ev luation of Arctic _ Supported by the Nationa/. Science Foun-

dat sn," February 1977. Ccmmlittee to Evaluate NSC Arctic Progran_.

130 pp.

"Documents of the XIV Meeting of SCAR," _ 1976. (Reproduced by PRB. )
253 pp.

"Scientific Plan for the Proposed Nansen Drift Station," July 1976. Committee
for t_he Nansen Drift Station. 247 pp.

"Problems and Priorities in Offshore Permafrost Researc/%," April 1976.
Ad hoc Study Group on Offshore Permafrost, Ccmmlittee on Permafrost.

43 pp.

"Glacier and Ice Sheet Sliding," January 1976. Ad hoc Study Group on

Glacier and Ice Sheet Sliding, Ccmmlittee on Glaciology. i0 pp.

"Catalog of Snow Research Projects,"_ 1975. Published by the Cold
Regions Research and Enq_ing lakx_ratory. 103 pp.

"Opportunities for Permafrost-Related Research Associated with the

Trans-Alaska Pipeline System," October 1975. Ad hoc Study Group on the

Alaska Pipeline, Permafrost Panel. 37 pp.

'"J.S. Contribution to the Polar Experiment (POIZX) : POLEX-GARP (South),"

February 1975. Report of Joint CPR/CAS/GARP/OSC Polar Experiment (POIZX)
Panel. 33 pp.

"Priorities for Basic Research on Permafrost," _ 1974. Report of SPR

Ad hoc Study Group on Permafrost. 54 pp.

"_ts of >[III Meeting of SCAR," September 1974. (Reproduced by CPR. )

168 pp.

"Abstracts, Third SCAR/IUBS Symposium on Antarctic Biology, August 23-30,

1974," August 1974. 98 pp.

'_J.S. Contribution to the Polar Experiment (POLEX) : POLEX-GARP (North),"
June 1974. Report of Joint CPR/CAS/GARP/OSC Polar Experiment (POLEX) Panel.

129 pp.

"A Review of IARCC Five-Year Coordinated Plan for Arctic Research," 1974.

Report of CPR Ad hoc Advisory Panel for Interagenc_ Research Coordinating
Ccmmdttee (IARCC). 54 pp.
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"Antarctic Geology and Solid-Earth Ge_ysics: Guidelines for U.S. Program

PlanrLing 1973-1983," June 1974. Report of _ Par_l on Geology and Solid

Earth Geophysics. 36 pp.

"A Program for Use of Au_tic Stations in Upper Atrosphere Physics Research
in Antarctica," June 1974. Report of Ad hoc Working Group on the Unmanned

Geophysical Observatory. 39 pp.

"Upper Atmosphere Physics Research in the Antarctic: Guidelines for U.S.

Program Planning 1973-1983," June 1974. Report of CPR Panel on Upper

Atmosphere Physics. 42 pp.

"Antarctic Glaciology: Guidelines for U.S. Program Planning 1973-1983,"

June 1974. Report of _ Panel on Glaciology. 76 pp.

"Southern Ocean Dynamics: A Strategy for Scie2_tific Exploration 1973-1983,"

June 1974. Report of C_R Panel oi. Oceanography. 62 pp.

I!
'_anagement of Polar Ice-Rock Cores, May 1973. (Letter report to the Office

of Polar Programs, NSF. )

"Documents of XII Meeting of SCAR," August 1972. (Reproduced by CPR. ) 231 pp.

"Lexicon of Antarctic Stratigraphic Names," July 1972. Warren Wegner and

Campell Craddock. 135 pp.

"Report on Cold Regions _ and Engineering Laboratory (CRREL)," February

1972. CPR Ad hoc CRI_KL Advisory Panel. (Letter report tm CRREL. ) 23 pp.

"Antarctic Research: 1973-83. _tions for Future Science Programs,"

January 1972. (Letter report to the office of Polar Programs, NSF. ) 25 pp.

"Biomedical and Behavioral Science in Antarctica," 1971. Report by the CPR

Panel on Biological and Medical Sciences for the NSF Office of Polar

Programs.35pp.

"Polar Research--A Survey," 1970. 9 chapters, 204 pp., cloth_. NAS-NRC

publication.

"Glaciology in the Arctic," June 1967. Published in Transactions AGU,

Vol. 48, No. 2, pp. 759-767.

"Science in the Arctic Ocean Basin," 1963. NAS-NRC Publication No. 1086.

"Proceedings of the Symposium on Antarctic Logistics, 1962. (Boulder.)

"Science in Antarctica: Part II, The Physical Sciences in Antarctica," 1961.
NAS-NRC Publication No. 878.

"science in Antarctica: Part I, The Life Sci_ in Antarctica," 1961.
NAS-NRC Publication No. 839.
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