
some indication of actual errors since geoceiver
velocity errors are probably random. Ice velocities
at seven of the stations involved extrapolation from
distant A stations without the control of nearby geo-
ceiver stations, and errors are expected to be
greater than average.

The resultant ice velocity vectors are plotted in
figure 2. Stations on and near the grounded ice in
the northeast of the region have velocities that are
approximately equal to the estimated errors, so
they have been assigned a zero velocity. Velocity
vectors from an earlier survey (Dorrer et al., 1969)
are included in figure 2. These were derived from a
repeated precise survey of a 910-kilometer traverse
that was anchored to a fixed point on Ross Island.
Although the survey errors were minimal, the lack
of control away from Ross Island introduced inde-
terminate errors into the calculated ice velocities.
These reach a maximum at the stations included in
figure 2. Thus, the slight differences between our
results and those from the earlier survey are prob-
ably due to errors in the two surveys. Reoccupa-
tion of geoceiver stations that were planted in 1974-
1975 in the northeast quadrant of the ice shelf
should provide an independent check on the ac-
curacy of Dorrer's results.

The velocity vectors in figure 4 are significantly
different from those proposed by Robin (1975),
assuming mass continuity. Robin's ice stream "C"
appears to be completely inactive, and his ice stream
"B" is far more active than expected. This implies
that the ice shelf is probably not in equilibrium and
is compatible with the conclusion in Thomas (1976)
where solution of the continuity equation for the
flow line through the site of the proposed RISP drill
hole (figure 2) indicates that the southeast corner
of the ice shelf may be thickening 1 meter per year.
This would imply that the grounding line in this
region is advancing into the ice shelf at about 1
kilometer per year. Other flow lines are under simi-
lar analysis in an attempt to examine the equili-
brium state of the entire southeast quadrant of the
ice shelf.

Travis Gray of the University of Nebraska, Lin-
coln, assisted with the data reduction. The research
was supported by National Science Foundation
grant DPP 74-00475.
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Polar Research Board,
1975-1976

W. TIMOTHY HUSHEN
Polar Research Board

National Academy of Sciences
National Research Council

Washington, D. C. 20418

The Polar Research Board (PRB) was estab-
lished in 1958 by the National Academy of
Sciences to advise the United States on research
in the polar regions and as the Academy's adher-
ing body to the Scientific Committee on Antarc-
tic Research (SCAR) of the International Council
of Scientific Unions (ICSU). James H. Zumberge is
PRB chairman and serves as U.S. delegate to
SCAR. The work of PRB is supported by the Na-
tional Science Foundation (NSF) contract C-310
and by the Office of Naval Research (ONR).

The 38th PRB meeting was in Washington,
D.C., on 5-6 December 1975, and its 39th
meeting was in Dallas, Texas, on 2 April 1976.
Seven committee meetings, two ad hoc study
group meetings, two workshops, and an interna-
tional conference were held in 1975-1976.
Members also participated in the XIV SCAR
Meeting and Plenary Sessions in Mendoza,
Argentina, on 11-24 October 1976, and in 10
SCAR working group meetings and five interna-
tional conferences. Also, PRB sponsored
workshops to develop a scientific plan for the pro-
posed Nansen Drift Station in the Arctic, to
evaluate NSF's role in arctic research, and hosted
an international SCAR/Scientific Committee on
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Participants in the 2 April 1976 meetings of the Polar Research Board (PRB) at Southern Methodist University, Dallas, Texas. Left
to right (seated): Keith B. Mather, Norbert Untersteiner, James H. Zumberge (PRB chairman), Joseph 0. Fletcher, Mary Alice
McWhinnie, D. James Baker, Jr., and E. Fred Roots. Left to right (standing): Louis DeGoes, W. Timothy Hushen, William W.
Kellogg, David M. Hickok, Wilford F. Weeks, William S. Benninghoff, Gunter E. Weller, Robert H. Rutford, Theodore Sellin,
Joseph Bennett, and Troy L. Pewe. Participants not shown: Robert A. Helliwell, Duwayne M. Anderson, and Campbell Crad-

dock. PRB members not shown: Hans 0. Jahns, George H. Denton, and Laurence M. Gould.

Oceanic Research (SCOR) conference on living
resources of the southern ocean.

The Board reviewed its structure this past year
in view of changing patterns of polar research
and recent reorganization of both the National
Research Council and the National Science
Foundation. As a result, PRB disbanded all of its
standing panels and several ad hoc study groups
that had completed their work. The former panel
on glaciology was converted to a standing com-
mittee, and a standing committee on permafrost
was established. Other ad hoc committees and
panels will be created as needed and disbanded
on completion of their tasks.

Major ongoing activities include an assessment
of NSF'S arctic programs and planning for the
Third SCAR/ International Union of Geological
Sciences (IUGS)/ Inter-Union Commission on
Geodynamics (IUGG) Symposium on Antarctic
Geology and Geophysics, which will be at the
University of Wisconsin, Madison, on 22-27
August 1977.

International activities

XIV SCAR Meeting and Plenary Sessions,
11-24 October 1976, Mendoza, Argentina. Dr.

Zumberge (U.S. SCAR delegate), Cohn Bull,
Campbell Craddock, A.N. Fowler, Robert H.
Rutford, and Louis DeGoes were U.S. par-
ticipants in the meetings. Dr. Craddock is the
new International Union of Geological Sciences
delegate to SCAR, succeeding the late Richard
Willett of New Zealand. The agenda included:
report on the XIII SCAR Meeting; report on the
executive meeting, 25-26 June 1975, and con-
sideration of recommendations from XIII SCAR;
reports on the permanent SCAR working groups;
reports on the SCAR groups of specialists, and
report on SCAR symposia; relations with ICSU and
other ICSU organizations, and relations with in-
tergovernmental bodies; finances; election of of -
ficers and consideration of the meeting site for
the XV SCAR Meeting. A group of specialists on
environmental impact assessment of mineral
resource exploration and exploitation in the Ant-
arctic, chaired by Dr. Zumberge, was established
by SCAR in response to an invitation from the
Antarctic Treaty nations for detailed advice on
the matter. The group hopes to complete a
report in time for consideration at the Ninth Ant-
arctic Treaty Consultative Meeting in London,
England, in September 1977. The SCAR working
groups on glaciology and logistics also met dur-
ing this period.
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SCAR/SCOR Conference on Living Resources of
the Southern Ocean and meeting of the group of
specialists on living resources of the southern
ocean, 17-24 August 1976, Woods Hole, Massa-
chusetts. The Board hosted the conference and
group of specialists meeting in response to an in-
vitation for advice on marine living resources
from the Eighth Antarctic Treaty Consultative
Meeting (June 1975). Over 60 scientists from 14
countries attended the conference. The con-
ference group of specialists meeting reviewed
present knowledge of the living resources of the
southern ocean to develop a plan for future
cooperative studies in this area.

SCAR working group on biology, subcommittee
on conservation and subcommittee on bird
biology, 10-17 May 1976, Cambridge, England.
William S. Benninghoff (SCAR secretary), Sayed
Z. El-Sayed, Bruce C. Parker, David L.
Parmelee, and George A. Llano represented the
United States at these meetings.

Domestic activities

Polar Research Board, 5-6 December 1975,
Washington, D. C. (38th meeting). The agenda
included a report from the NSF Division of Polar
Programs (DPP) by Dr. Rutford, a briefing on the
Bureau of Land Management/ National Oceanic
and Atmospheric Administration (BLM/NOAA)
Alaska Outer Continental Shelf (OCS) Energy
Program by Rudolph F. Englemann and Herbert
E. Curl, a discussion of the Arctic Ice Dynamics
Joint Experiment (AIDJEX) and the Nansen Drift
Station Project by Norbert Untersteiner, a talk
on activities of the PRB permafrost panel by Troy
L. Pwé, a report on PRB glaciology panel ac-
tivities by Wilford F. Weeks, a discussion on
results of the Eighth Antarctic Treaty Con-
sultative meeting by Dr. Rutford and Robert E.
Hughes, a talk on living resources of the southern
ocean by Dr. El-Sayed, a discussion of ar-
rangements for the SCAR Symposium on Antarc-
tic Geology and Geophysics by Dr. Craddock, a
report on the XIV SCAR Plenary Sessions by Dr.
Zumberge, and a talk on the proposed Cape
Thompson Environmental Park by Dr. Ben-
ninghoff and Ronald K. McGregor.

In executive session, PRB: discussed an NSF-re-
quested evaluation of its arctic programs;
restructured the Board and disbanded the stand-
ing panels on biology and medicine, geodesy and
cartography, meteorology and climatology,
upper-atmosphere physics, oceanography, and

geology and solid-earth geophysics; converted the
panel on glaciology to a committee and estab-
lished a new committee on permafrost; agreed to
disband, after their work is completed, the ad
hoc study groups on Trans-Alaska Pipeline per-
mafrost, offshore permafrost, snow research and
control, glaciers and icesheet sliding, Nansen
Drift Station, and NSF arctic program review,
and to convene ad hoc study groups as needed;
again unanimously urged the chairman to con-
tinue for at least 2 more years after completing
this term at the end of 1975 and that NAS ap-
proval be sought; agreed that PRB should be com-
posed of members representing a broad range of
disciplines and asked the chairman to select a
social scientist and engineer to be
added to the Board; instructed the executive
secretary to place an announcement of the pro-
posed Nansen Drift Station in international
scientific journals, including the ICSU Bulletin.

Polar Research Board, 2 April 1976, Dallas,
Texas (39th meeting). The agenda included a
complete overview of NSF/DPP activities in the
Arctic and the Antarctic by Dr. Rutford, a report
on Antarctic Treaty developments by Dr. Rut-
ford, a discussion of the Arctic Review Workshop
by William W. Kellogg and David M. Hickok, a
report on the committee on permafrost by Dr.
Pewe' a discussion of AIDJEX, the Nansen Drift
Station, and POLEX by Dr. Untersteiner, a
description of a recently completed International
Southern Oceans Study cruise by D. James Baker,
Jr., a report on antarctic developments by Mary
Alice McWhinnie, a report on the Department of
State's role in the Antarctic Treaty Consultative
Meetings by Theodore Sellin, discussion of the
BLM/NOAA Alaskan OCS energy program by
Joseph 0. Fletcher and Gunter E. Weller, a
report on the SCAR/SCOR Conference on Living
Resources by Dr. Benninghoff, reports on the ef-
fects of mineral exploration in Antarctica and
preparations for the SCAR/IUGS/ICG Symposium
on Antarctic Geology and Geophysics by Dr.
Craddock, and a report on the plans for the XIV
SCAR Plenary Sessions by Dr. Zumberge.

The Executive session included discussion of
the proposed Committee on International Polar
Research, need for rotation of members, con-
sideration of the Nansen Drift Station report,
and response to a request from the Assembly of
Mathematical and Physical Sciences AMPS Of-
fice of Earth Sciences concerning new initiatives
in polar research.

Committee on permafrost. A standing com-
mittee on permafrost (formerly the ad hoc study
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group on permafrost) was established and
charged with reviewing the state of permafrost
research and its impact on the development of
the polar regions, providing guidelines for per-
mafrost research, and serving as the planning
group for international conferences on per-
mafrost. The committee met during the
Geological Society of America meeting in Salt
Lake City on 20 October 1975 and at the U.S.
Geological Survey in Menlo Park, California, on
30-31 January 1976. Discussion at the October
1975 meeting centered on ways to implement the
recommendations of the committee's recently
published report on research opportunities
associated with the Trans-Alaska Pipeline.
Reports on permafrost-related research problems
and projects made up the agenda of the January
meeting, with particular attention to the Arctic
Gas Pipeline project and its problems.

Ad hoc Alaska pipeline study group. In
response to an Interagency Arctic Research Coor-
dinating Committee request to develop a
permafrost-related research program associated
with the Trans-Alaska Pipeline, the study group
held a workshop in March 1975 and prepared a
report that was issued October 1975. The group
disbanded after the report was published.

Ad hoc study group on offshore permafrost.
The study group on offshore permafrost met in
January 1975 in Calgary, Manitoba, Canada,
during the Beaufort Sea Conference and
developed a draft of the report, Problems and
Priorties in Offshore Permafrost Research. The
report reviews the status and problems of per-
mafrost in the Beaufort Sea region in light of
possible offshore oil exploitation. Following
publication of the report in April 1976, the study
group disbanded.

Committee on glaciology. Established as a
panel in 1958, this group provides advice on U.S.
glaciological research. The committee most
recently met on 24-25 May 1976 in Tucson,
Arizona, and heard reports on the NSF
glaciological program, the International Antarc-
tic Glaciological Project, the Ross Ice Shelf Proj-
ect, the Greenland Ice Sheet Project, the Arctic
Ice Dynamics Joint Experiment, the Nansen Drift
Station Project, the Beaufort Sea Project, the
Mount Baker Study, and the Polar Experiment,
as well as on remote sensing and satellite pro-
grams with implications for glaciology. Regard-
ing the past operation and future of World Data
Center-A (glaciology), the committee formulated
a recommendation that the Institute for Arctic

and Alpine Research, University of Colorado,
Boulder, be selected as its new location. The
recommendation was transmitted to the
Geophysics Research Board, the National
Research Council group responsible for advising
on the World Data Center System.

Ad hoc study group on glaciers and icesheet
sliding. This study group was established by the
committee on glaciology to prepare a report on
research required to understand glacier and
icesheet sliding. The report was published in
January 1976, after which the group disbanded.

Ad hoc study group on snow research and con-
trol. Established under the committee on
glaciology, this group formulated an overall
research strategy for snow research and control.
Its report emphasizes the importance of snow
research and provides a focus for future efforts in
this field in the United States and Canada, and it
has been reviewed and approved by the parent
committee and a final draft is being prepared for
PRB consideration.

Ad hoc committee for the Nansen Drft Station
Project. In response to an invitation from ONR to
prepare a multidisciplinary research program for
the proposed Nansen Drift Station, this ad hoc
committee was established by PRB in June 1975.
The project calls for a wind-class icebreaker to be
placed at the Sadko Trough of the Laptev Sea
Continental Shelf, where it might drift for ap-
proximately 1,250 nautical miles in 2 years along
the axis of the Arctic Mid-ocean Ridge, finally
exiting into the Greenland Sea between Spitz-
bergen and Greenland.

Ad hoc committee to evaluate NSF arctic pro-
grams. This committee established by PRB
responds to a request from NSF. The committee
met in December 1975 andJanuary 1976, held a
workshop in March 1976 in Seattle, Washington,
and a final meeting in October 1976. About 50
representatives from universities, industry, the
State of Alaska, Canada, and North Slope native
groups participated in the workshop. Discussions
at that time, together with information provided
earlier from Federal agencies with major arctic
research programs and working documents
prepared prior to the workshop, served as the
basis of the committee's report, which is in
preparation.

U.S. organizing committee for the Third
SCAR/JUGS/ICC Symposium on Antarctic Geology
and Geophysics. The U.S. organizing committee
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was established (a) to arrange for and conduct
the symposium, which will be held at Madison,
Wisconsin, 22-27 August 1977, (b) to prepare
and distribute announcements, the call for
papers, programs, and abstract volumes, and (c)
to arrange for publication of the proceedings.
The committee met in October 1975 and
November 1976 to review the status of prepara-
tions, to consider possible field trips that might
be offered in conjunction with the symposium,
and to plan details of the symposium budget.

During 1975-1976, PRB issued the following
reports:

• U.S. Antarctic Research Activities, 1975-76
and U. S. Antarctic Research Activities Planned
for 1976-77 (report 18 to SCAR). November 1976,
84p.

• Catalog of Snow Research Projects (pub-
lished by U.S. Army Cold Regions Research and

Engineering Laboratory). October 1975, 103p.
• Opportunities for Permafrost-R elated

Research Associated with the Trans-Alaska
Pipeline System. October 1975, 37p.

• Earth Science Investigations in the U. S.
Antarctic Research Program (USARP) for the
PeriodJuly, 1975-June 30, 1976 (annual report to
SCAR). December 1976, 40p.

• Glacier and Icesheet Sliding. January 1976,
lop.

• Problems and Priorities in Offshore Per-
mafrost Research. April 1976, 43p.

• Scientific Plan for the Proposed Nansen
Drift Station. July 1976, 248p.

Most of the above reports, including those
mentioned earlier, are available from the Polar
Research Board, National Academy of Sciences,
2101 Constitution Avenue, N.W., Washington,
D.C. 20418.

South Pole computer system

R. HAMILTON and R.L. WALRAVEN
Department of Land, Air, and Water Resources

University of California, Davis
Davis, California 95616

Two Hewlett-Packard (HP) minicomputer
systems were installed at Amundsen-Scott South
Pole Station during the 1974-1975 austral sum-
mer season. These general-purpose systems pro-
vide for data acquisition and on-site data reduc-
tion and analysis. Researchers can output data in
real-time. Personnel from the University of
California, Davis, service the systems and help
other scientists program and interface their ex-
periments to the systems. Hardware and system
support software are described here.

Hardware. The two systems are basically iden-
tical. One is for on-line data acquisition; the
other is for off-line data analysis. Each system
consists of:

• HP 2100S minicomputer with 32K of 16-bit
parity-check memory, floating-point hardware,
extended arithmetic unit, memory protect, direct

memory access, and timebase generator
• System console (cathode ray tube)
• Paper-tape reader (eight-level, 1-inch)
• Paper-tape punch
• Line printer (80-character width, 365 lines

per minute)
• Two nine-track magnetic-tape drives (45 in-

ches per second, 800 bits per inch
The following hardware is available for

maintenance:
• HP 2100S minicomputer with 16K of 16-bit

Assignment of the on-line computer system
input/output channels.

Channel	 Assignment

10	 Time base generator for RTE
11	 -
12	 Paper tape reader interface
13	 Line printer interface
14	 Paper tape punch interface
15	CRT interface
16	 Magnetic tape interface
20	 Magnetic tape interface
21	 University of California

micrometeorological interface
22	 University of Nevada interface
23	-
24	-
25	-
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