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The Hero, the National Science Foundation's wooden, ice-strengthened research ship, in
Arthur Harbor near its home port Palmer Station on Anvers Island. During the austral summer
the ship regularly cruises between the station and South America and along the Antarctic
Peninsula so that scientists can conduct research. Hero's cruise record from 1977 to 1983
begins on page 9 of this issue.

Antarctic resources focus of
two important meetings

Two important meetings concerning re-
sources were held within the Antarctic
Treaty system during 1982. From 25 May
to 11 June 1982, the first meetings of the
Commission for the Conservation of Ant-
arctic Marine Living Resources and its Sci-
entific Committee took place in Hobart,
Tasmania. On 14 June 1982 representa-
tives of the 14 Treaty consultative parties

gathered in Wellington, New Zealand, for
a two-week Special Consultative Meeting
on antarctic mineral resources.

Marine living resources
The meetings of the Commission for

the Conservation of Antarctic Marine Liv-
ing Resources and its Scientific Commit-
tee took place following the entry into force

in April 1982 of the Convention on the
Conservation of Antarctic Marine Living
Resources. Eleven members (Australia,
Chile, the European Economic Communi-
ty, the German Democratic Republic, the
Federal Republic of Germany, Japan, New
Zealand, South Africa, the Soviet Union,
the United Kingdom, and the United States)
of the commission participated; Argentina,
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The Dufek Massif (82 0 36'S 52 0 30'W) stands west of the Forrestal Range in the northern part of
the Penascola Mountains. Scientists, speculating about possible mineral resources in Antarc-
tica, have suggested that the massif and the Forrestal Range may contain various minerals.
Because 95 percent or more of this area is covered by ice, extensive investigations presently
are not feasible, and suppositions about the region's mineral wealth have not been confirmed.

Belgium, France, Norway and Poland, the
remaining five Convention signatories,
attended these meetings as observers.

The commission members discussed
measures necessary for the commission's
and the scientific committee's start-up and
initial operations. Participants agreed on
rules of procedure for the commission,
financial and staff regulations, the appoint-
ment of a secretary general, and initial
staff positions to be filled in the secretari-
at. The commission adopted budgets for
the 1982 and 1983 fiscal years—approxi-
mately $400,000 (U.S.) and $620,000 (U.S.)
respectively. An interim headquarters
agreement was concluded between the
commission and the government of Aus-
tralia; it deals with privileges and immu-
nities for the commission and representa-
tives to it during the first 18 months of
operation.

The scientific committee was unable to
reach final agreement on rules of proce-
dure. In spite of this difficulty, the com-
mittee held informal sessions to examine
the program of work in the committee's
start-up period. Primary emphasis was on
establishing a data management system and
on setting formats for reporting fisheries
(catch and effort) and other data needed
by the committee to assess population
trends and the direct and indirect impacts
of harvesting.

The committee prepared an informal
report, which will serve as a starting point
for its activities at the next annual meet-
ing. Participants generally agreed that the
disagreement on rules of procedure should
be resolved through diplomatic consulta-
tions before the next meeting.

Mineral resources
Directly after the meetings on marine

living resources, the 14 Antarctic Treaty
consultative parties (Australia, Argentina,

Belgium, Chile, France, the Federal Re-
public of Germany, Japan, New Zealand,
Norway, Poland, South Africa, the Soviet
Union, the United Kingdom, and the United
States) turned their attention to the issue
of possible mineral resource activities in
Antarctica. A Special Consultative Meet-
ing was convened to discuss a regime for
mineral resources. This first session took
place in conformance with Recommenda-
tion XI-1 of the Eleventh Antarctic Treaty
Consultative Meeting, which called for the
conclusion of such a regime as a matter of
urgency. Recommendation XI-1 also in-
cluded a number of agreed elements and
principles that should be incorporated into
the draft regime. (For the complete text of
the recommendation made at the Eleventh
Antarctic Treaty meeting, see the Decem-
ber 1981 Antarctic Journal, pages 8-9.)

The talks in Wellington represented a
transition from definition of a common
commitment for developing a regime to
elaboration of its specific provisions. As
to the overall nature of the regime, the
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United States delegation called for the
development of a system that would be
simple, pragmatic, and flexible. Specific-
ally, the United States supported a regime
that would

• define the stages of mineral resource
activity and identify the points at which
decisions should be made,

• define the process by which decisions
about mineral resource activities are made
from the initial phases through develop-
ment and production,

• not attempt to incorporate specific reg-
ulations for any phase of mineral resource
activity but should identify the process,
standards, and mechanisms for develop-
ing such regulations if and when neces-
sary,

• provide for the minimum machinery
to ensure implementation, including pro-
visions for activating this machinery only
if and when necessary.

In addition, the U.S. delegation identi-
fied provisions that in its view are central
to a workable regime:

• Nondiscriminatory access must be
assured to all areas in which mineral
resource activities are acceptable.

• A stable and predictable legal frame-
work needs to be created to govern mineral
resource activities.

• A system for defining rights to min-
eral resources is required if a stable and
reasonable investment climate is to be
achieved.

• Reasonable terms and conditions are
needed to govern specific mineral resource
activities.

• Decisions about mineral activities need
to be based on sufficient information to
judge the possible impacts of those activi-
ties.

• Mineral resource activities should not
be allowed to pose unacceptable risks to
the environment, and these activities should
be made consistent with the standards of
the Convention on the Conservation of
Antarctic Marine Living Resources;

• Technological and operational practices
exist to ensure safety of mineral resource
activities and that this technology and those
practices be employed.

The U.S. delegation introduced a draft
outline designed to illustrate an acceptable
approach to the regime. This outline did
not address the issues to be dealt with in
constructing a regime or treat exhaustively
those aspects of the regime that were
included in the draft. It was intended to
give a clear picture of a system that would
provide for rational decisions about pos-
sible mineral resource activities.

A number of other delegations put for-
ward papers illustrating conceptual ap-
proaches to the development of a regime.
Discussions of these proposals helped de-
fine and clarify specific issues to be ad-
dressed at future negotiations. In parallel
with discussions of these general proposals,
the participants in the Wellington meeting
agreed on a "schema," which outlines the
subjects to be addressed as the regime is
developed. The "schema" lists issues and
a structure for future negotiations.

A second meeting was held 17-28 Jan-
uary 1983 in Wellington. The next ses-
sion of the Special Consultative Meeting
will take place in mid-1983. The delega-
tion from the Federal Republic of Germany
indicated that it would be willing to serve
as host in July 1983. The parties agreed
also that it would be important to pursue
discussions on a more informal basis in
the interim between the sessions of the
Special Consultative Meeting. (For meet-
ing dates, see the list that follows.)

The second session of the special
consultative meeting on antarctic min-
eral resources concluded 28 January
1983 in Wellington, New Zealand. In
a release prepared by the participants
the session's chairman C. D. Beeby, a
New Zealander, stated that "good prog-
ress had been made in elaborating the
objectives, principles, and components
of a regime."

Mr. Beeby said that the discussions
"result from an initiative, taken in 1981
by the Antarctic Treaty Consultative
parties and recorded in Recommenda-
tion XI-1 of the Eleventh Antarctic
Treaty Consultative Meeting held in
Buenos Aires, Argentina." The recom-
mendation calls for a regime that will
regulate possible future mineral resource
activities and will be open to states
committing themselves to Antarctic
Treaty principles and objectives. The
14 Treaty consultative parties are work-

—R. Tucker Scully, Director, Office of
Oceans and Polar Affairs, Bureau of Oceans
and International Environmental and Sci-
entific Affairs, U. S. Department of State,
Washington, D.C.

Future meetings
The following meetings related to the

Antarctic Treaty will be held during 1983.

11-15 April 1983. Preparatory meeting for
the Twelfth Antarctic Treaty Consul-
tative Meeting in Canberra, Australia.

11-23 July 1983. Special Consultative
Meeting on Antarctic Mineral Resour-
ces in Bonn, Federal Republic of Ger-
many.

13-23 September 1983. Twelfth Antarctic
Treaty Consultative Meeting in Can-
berra, Australia.

ing on a regime "designed to ensure
that mineral resource activities . . . will
not be permitted unless they are fully
consistent with the aim of protecting
the antarctic environment and of pre-
serving the international cooperation
and harmony," hallmarks of the Treaty
system. The regime also must include
ways to assess the environmental impact
of mineral resource activities and deter-
mine whether these activities will be
acceptable.

The Antarctic Treaty promotes the
purposes and principles of the United
Nations. Its first aim is to guarantee
that, in the interest of all mankind, Ant-
arctica will continue to be used for
peaceful purposes. It prohibits military
activity (except science support) on the
continent, sets aside differences arising
from territorial claims without prejudic-
ing the legal position of any participating
party, and establishes a foundation for
peaceful cooperation.

Treaty parties conclude second mineral resource session
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University 01 North Carolina-Wilmington.

During the last few years there has been
a rapid increase of studies on the various
facets of the biology of krill Euphausia su-
perba (see photograph above), the shrimp-
like crustacean, which is the basis for the
southern ocean food chain. Ever since the
monographic study on the natural history
of this crustacean by James Marr of the
British Discovery expedition (1923-1939),
biologists from various countries have
focused their efforts on resolving such im -
portant questions as the magnitude of the
krill stock in the southern ocean, the com-
position of super swarms, and aspects of
population dynamics from different geo-
graphic locations. Current research includes
investigations into the life history of krill
in relation to early larval development in
deep water, growth, life span, mortality,
rematuration, fecundity, spawning, feed-
ing behavior, and diurnal migration.

New information on krill biology is now
available from recent field and laboratory
studies in Antarctica. To share their knowl-
edge and exchange information, krill biolo-
gists gathered for a symposium on the
"Biology of the antarctic krill Euphausia
superba" 16-19 October 1982 at the Insti-
tute for Marine Biomedical Research, Uni-
versity of North Carolina at Wilmington.

The symposium was convened by Robert
Y. George and sponsored by the National

Euphaus!a superba—antai ctic krill.

Science Foundation (grant DPP 82-05855).
Thirty-five krill biologists representing
eight countries—Argentina, Australia, Bri-
tain, Canada, Chile, Monaco, Norway,
and the United States (see symposium
group photo)—participated.

In his opening statement, Dr. George
outlined the various hypotheses that are
based on existing knowledge of krill biol-
ogy and explained why the symposium
concentrated on two themes, (1) krill
schooling behavior and swarm composi-
tion and (2) krill life cycle and physiolog-
ical adaptive strategies. On 16 October two
sessions comprised of nine papers were
devoted to the swarm studies. Two ses-
sions on 17 October included nine papers
dedicated to the krill life cycle. All 18 pre-
sentations provided new and original data.
Each paper was followed by a discussion
of about 10 minutes. The four session
chairmen were M. Macaulay (National
Marine Fisheries Service, Seattle), C. Boyd
(Dalhousie University, Nova Scotia), R.
Williams (National Science Foundation),
and D. Biggs (Texas A&M University).

Because of the abundance of krill and
the scope of this fishery, scientists need
more information about the nature of kiill
swarms around Antarctica during the

summer and winter. During the sympo-
siums first day the biologists reviewed
the results of recent studies of krill feed-
ing activity, abundance, schooling, and
growth. Boyd and Heyraud (International
Atomic Energy Laboratory, Monaco) dis-
cussed using movies of feeding behavior
and polonium-210 in krill's diet as a iso-
tope tracer. With these tools they docu-
mented the wide spectrum of particle sizes
in food and the ability of krill to switch
from "filtered feeding to raptorial feeding"
(from filtering mechanisms that trap par-
ticles suspended in water to snatching prey).
Hamner (University of California at Los
Angeles) reported on krill feeding and
schooling. Using diving equipment, he
observed krill schools off the South Shet-
land Islands and found that these schools
could assume a variety of shapes and move
horizontally at speeds of about 20 centi-
meters per second. Schools of spawning
females were found in deep water outside
the shelf break. This permits rapidly sink-
ing eggs to hatch in the water column at
great depths. Antezana and Antezana
(Universidad de Concepion, Chile) sug-
gested that feeding and swarming fre-
quently occur simultaneously north of Ele-
phant Island where krill apparently exploit
ephemeral, patchy food sources. No evi-
dence so far establishes a relationship of
krill populations in Bransfield Strait with
those in the Drake Passage, Scotia Sea, or
Weddell Sea. Fevolden (University of Oslo,
Norway) presented data showing that
enzyme polymorphism in krill is correlated
to environmental and biotiL parameters that

International symposium on the biology of krill
Euphausia superba

Antarctic Journal



University of North Carolina-Wilmington photo by Daniel Noel.

Krill symposium participants. Seated (left to right): Andrew Clarke, George Deacon, Eric
Fevolden, Ellen Smoller, Sayed El-Sayed, Edward Brinton, Carl Boyd, Richard Williams, Mireille
Heyraud, and Larry Cahoon. Standing (left to right): Mary Ann Wright, David Morris, Michael
Macaulay, William Hamner, Tony Amos, Enrique Marshcoff, Mark Johnson, John Wormuth,
James Fields, Robert George, Douglas Biggs, Steven Nicol, Langden Quetin, Robin Ross,
Sam McClatchie, George Ettershank, Margaret Amsler, and Osmund Holm-Hansen.

cause genetic variations. Shulenberger,
Wormuth, and Loeb (Natural History
Museum, San Diego and Texas A&M Uni-
versity) reported on samples taken with a
multiple opening/closing net and envi-
ronmental sensing system from super
swarms near Elephant Island and indicated
sharp day-night differences in larval and
adult euphausiids distribution. Brinton
(Scripps Institution of Oceanography)
reported on samples (taken with small-
mesh, slowly towed nets) from swarms in
the Scotia Sea and off Elephant Island.
They found that the size of krill and the
frequency at which different size krill
occurred in the same swarm varied. These
data suggest that age groups from differ-
ent areas of the ocean may be mixing.

So far, there is no clear understanding
of why krill aggregations occur in certain
regions of the southern ocean in such great
density. Johnson and Biggs (Texas A&M
University) estimated dissolved oxygen and
ammonium ion levels near krill swarms in
the Elephant Island region and demon-
strated differences over periods of 16-18
hours. These observations led them to
hypothesize that dense schools of krill can
occur only at certain times and places.

Because of krill's feeding requirements
primary biological productivity may limit
krill density. This hypothesis was proposed
by Holm-Hansen and Huntley (Scripps
Institution of Oceanography). The authors
concluded that in dense krill aggregations
phytoplankton production could sustain
maintenance metabolism for the krill popu-
lations but would not be sufficient for
growth.

Acoustic observations have provided a
basis for a mesoscale estimate of krill bio-
mass. Macaulay, English, and Mathisen
(University of Washington, Seattle) esti-
mated the total biomass of krill swarms
near Elephant Island to be around 2.1 mil-
lion metric tons over 450 square kilome-
ters. Within a swarm, the biomass was
200-500 grams per cubic meter. This report
included acoustic observations of krill
swarms made at three frequencies (50, 105,
and 120 kiloherz).

The second day of the symposium fo-
cused on the krill life cycle from early em-
bryological stages to spawning adults with
specific reference to physiological and bio-
chemical adaptation. George (University
of North Carolina at Wilmington) dis-
cussed the results of his recent experiments

at Palmer Station on the impact of hydro-
static pressure and temperature on krill
egg-development through the various em-
bryological stages of cleavage, blastulation,
gastrulation, nauplius I larva, and pro-
gressive development. He found that pres-
sure of 200 atmospheres inhibits egg de-
velopment. Gravid females can be accli-
mated to only 20 atmospheres, suggesting
that spawning must take place near the
surface.

Various new data on feeding, develop-
ment, and physiology were presented by
other participants during this session.
George and Fields (UNC-W) reported on
excretion strategies of fed and starved krill.
Marschoff (Argentina) presented data on
the developmental ascent and vertical
migration of two early krill larval stages,
Calyptopsis I and II. His data, which were
obtained near Elephant Island, suggest that
for these stages migration into the upper
200 meters occurs in 24-hour cycles. Ross
and Quetin (University of California, Santa
Barbara) presented fecundity and krill
spawning data, based on their recent re-
search in Bransfield Strait. A female pro-
duces from as few as 3,000 eggs to as
many as 25,800 eggs per brood. Ikeda
(Australian Institute of Marine Sciences)
described sequential changes in metabolic
rates and elemental composition during
krill development. Using two growth mod-
els, he also estimated food requirements
during the entire krill life span. Morris
(British Antarctic Survey) provided data
on krill filtration rates measured in a flow-
through system at South Georgia Station.
A. Clarke (British Antarctic Survey) pre-
sented new information on lipid content
and composition; E. superba, unlike E.
crystallorophias, do not depend on a lipid
store to survive winter. Using an innova-
tive technique that assays the fluorescent
pigment lipofuscin, Ettershan (Australia)
defined three different age groups in krill
samples from Prydz Bay (69°S 75'E).

Although unable to attend the sympo-
sium, the Polish biologist Rakusa-Suszc-
zewski contributed a manuscript on energy
flow within the krill aggregation in the
Drake Passage. J. Mauch!ine (Scotland)
sent a paper elucidating a hypothetical
model for growth rates in krill.

On the third day (18 October) a work -
shop entitled "Krill life cycles in relation
to physical and biological oceanographic
parameters of the southern ocean" was
held. The group considered nine questions
formulated by the symposium advisory
committee (George, Hamner, Ross, Biggs,
and Brinton). The workshop was moder-
ated by S. El-Sayed (Texas A&M Univer-
sity). The questions revolved around envi-
ronmental impact on swarm distribution,
geographic variations, winter populations,
rematuration, pressure influence on egg
development, growth rate, life span, and

March 1983



"Resolved, That the House of Representatives commemorates the twenty-fifth anniversary of
the beginning of the International Geophysical Year, and reaffirms the commitment of the
House of Representatives to a new, vigorous era of international cooperation in all the scienc-
es." (Passed in December 1982.) Above the flags of the Antarctic Treaty consultative parties
stand near the bust of Admiral Richard E. Byrd at International Square, McMurdo Station.
Today's antarctic research programs, like other international science programs, grew from the
work begun during the IGY.

NSf iF,ufo by Russ Kinne.
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U.S. House of Representatives
recognizes 25th IGY anniversary

development of a model of the krill life
cycle. Sir George Deacon of the Discov-
ery expedition attended this workshop and
gave a paper on krill distribution in rela-
tion to water masses. Nowlin, Hoffman,
and Amos, three physical oceanographers
from Texas A&M University, also provided
information on krill distribution as it relates
to ice edge conditions, cold and warm rings,
vertical movement, and frontal conditions
in the Antarctic Convergence and Diver-
gence.

On the final day of the symposium, a
special session featured two public lectures,
one on the "History of antarctic research"
by Sir George Deacon and the other on
"Present U.S. research in Antarctica" by
Francis S. L. Williamson, Chief Scientist,
the Division of Polar Programs of the
National Science Foundation. Dr. W. H.
Wagoner, Chancellor the University of
North Carolina at Wilmington, awarded
the first Nathaniel Palmer Awards to Sir
George and Dr. Williamson.

Twenty-four manuscripts from the sym-
posium are being reviewed and will be
published in autumn 1983 as a special
number, edited by Dr. George, of the Jour-
nal of Crustacean Biology.

—Robert Y. George, Institute for Marine
Biomedical Research, University of North
Carolina, Wilmington, North Carolina
28403.

Krill symposium proceedings
available in fall 1983

The Crustacean Society will publish the
results of the International Symposium
on the Biology of the Antarctic Krill, Eu-
phausia superba, as a special issue of the
Journal of Crustacean Biology. The sym-
posium (described elsewhere in this issue)
was held at the Institute of Marine Bio-
medical Research, University of North
Carolina, Wilmington, on 15-19 October
1982. It highlighted aspects of krill school-
ing behavior and swarming patterns as
well as life cycle and adaptive physiology.
The volume, scheduled for publication in
Fall 1983, will contain-24 papers present-
ed at the symposium.

After publication, the volume will be
available from the Society's Business Off ic
(IZ NHB Stop 163, Smithsonian Institu
tion, Washington, D.C. 20560), for $2
to nonmembers and institutional subscrib-
ers, and $15 to members. Before publica-
tion, prepaid orders for the volume will
cost $20 (nonmembers and subscribers)
and $10 (members).

On 21 December 1982 the U. S. House
of Representatives passed a resolution
commemorating 1 July 1982, the 25th anni-
versary of the beginning of the Interna-
tional Geophysical Year (IGY). The brief
resolution (HR. 514), sponsored by Rep-
resentative Thomas E. Wirth (Democrat,
Colorado), recognizes the participants in
the ICY and reaffirms the House's com-
mitment to a new era of peaceful interna-
tional cooperation in the sciences. (See
photo caption below for the text of the
resolution.)

The First and Second Polar Years, for
which 1982 was the 100th and 50th anni-
versary year respectively, are cited in the
resolution's preamble as the precedent for
the international cooperation that was an
integral part of the ICY. The preamble
emphasizes that the IGY's scientific accom-

plishments had an "immeasurable positive
impact on the scientific community and
the public's understanding of scientific
advancements and their importance to soci-
ety." It honors the individual scientists
who participated for efforts that "extended
beyond their own work and into the inter-
national environment, fostering coopera-
tion among nations and a sense of good
will and achievement."

In a short speech before the vote was
taken, Representative Wirth emphasized
the importance of international coopera-
tion among scientists and tied the IGY's
accomplishments to today's international
science programs. Because of the ICY a
global network of scientists, was created
and continues to exist through the World
Data Centers and such organizations as
the Scientific Committee on Antarctic
Research.



Glaciology and meteoritics:
a workshop report

U. S. scientists have collected meteor-
ites from the Allan Hills region in south-
ern Victoria Land since 1976. By the end
of the 1981-1982 austral summer, 1,187
meteorite pieces had been found in this
area and taken to the National Aeronau-
tics and Space Administration's Johnson
Space Center in Houston, Texas, for analy-
sis, processing, and distribution to scien-
tists for further study.

In 1981 the Meteorite Working Group,
a 10-member advisory group of scientists,
curators, and field researchers, reviewed
the U. S. meteorite program and realized
the program's effectiveness could be in-
creased with advice from glaciologists.
They also believed that study of antarctic
meteorites would help glaciologists by pro-
viding data on ice sheet dynamics. The
dialog between meteoriticists and glacio-
logists began during the 1981 Third Inter-
national Symposium on Antarctic Glacio-
logy with a few papers on the glaciology
of places in which meteorites are found.
These papers and later discussions led to
plans for a workshop on the relationship
between glaciology and meteoritics.

The workshop was held at the Lunar
and Planetary Institute in Houston, Texas,
19-21 April 1982. Thirty-three scientists
from U. S. government agencies, research
institutes, and universities, as well as three
representatives each from the United King-
dom, Japan, and the Federal Republic of
Germany, attended. During the 3-day
workshop 16 20-to 30-minute presentations
were made-8 on meteoritics or meteorite-
collecting and 8 on glaciology. The work-
shop summarized current knowledge of
meteoritics and glaciology and suggested
future independent and collaborative re-
search. Support for the program was pro-
vided by the Lunar and Planetary Institute
and the National Science Foundation.

During the presentations and informal
sessions, meteoriticists emphasized the
uniqueness of the antarctic collection, the
abundance of meteorite types found on
the continent, the extremely long terres-
trial ages, and the presence of various rare
meteorites. They also discussed how me-
teorites are described and classified and
how weathering and chemical changes
could be used to study the ice sheet. Gla-
ciologists concentrated on topics that re-
late to meteorite finds, such as ice flow
dynamics, cosmic-dust records in ice cores,
and the glacial history of the Transantarc-
tic Mountains.

Of interest to both groups was the nature
and formation of blue ice. Blue ice, named
for its dominant color, occurs where a natu-
ral barrier hinders movement of the ice

sheet. This stagnation permits ablation to
remove all snow and expose ice previously
buried below the surface of the ice sheet.
It is on blue ice that the search team have
found most meteorites. Meteoriticists want
to know where blue ice occurs and where it
is likely to be found before they expand
their search to other parts of Antarctica.

The workshop participants developed
five recommendations for future collabo-
rative activities:

• Develop a 1:5,000,000-scale map of
blue ice regions, using satellite imagery
and digital cartographic techniques includ-
ing data collection and reduction and auto-
matic contouring.

• Prepare larger scale maps (1:25,000)
from aerial photography of each blue-ice
region; conduct detailed reconnaissance for
meteorites and carry out studies of the
glaciology of these areas. This effort would
begin with the most promising areas and
could be extended outside of Antarctica
to the Arctic, particularly northeast Green-
land.

• Extend studies of the Allan Hills region
and use this area as a prototype to develop
models. Investigations would include ice
coring, oxygen isotope, particle, and gas
analysis of ice cores, airborne radio-echo

soundings, determination of ice depths by
gravity measurements, micrometeorology
from automated weather stations, and addi-
tional meteorite collections. Glaciologists
and meteoriticists along with geophysicists,
geologists, paleoclimatologists, and others
would conduct this research.

• Continue studies of meteorites from
all areas with emphasis on techniques to
distinguish how long the meteorite tran-
sits through the ice from how long it sits
on the surface.

• Assemble a bibliography of relevant
publications in glaciology and meteoritics;
expand communication to other related dis-
ciplines through paper presentations and
workshops.

The Lunar and Planetary Institute re-
leased the workshop report in late 1982.
The report includes the workshop program,
background articles on antarctic meteorit-
ics and glaciology, abstracts of the presenta-
tions, and a list of attendees. No papers
will be published, but transcripts of the
program are available. To get these tran -
scripts or a copy of the report, Workshop
on Antarctic Glaciology and Meteorites
(LPI Technical Report 82-03), contact the
Library/Information Center, Lunar and
Planetary Institute, 3303 NASA Road,
Houston, Texas 77058. Although the publi-
cation is free, mail order requestors will
be invoiced for the cost of postage and
handling.

This diagram shows shows three ways that meteorites are concentrated n blue ice areas, ac-
cording to a model developed by Ian Whillans (Ohio State University) and William Cassidy
(University of Pittsburgh). Meteorites fall, accumulate, and are carried to an ablation zone near
the mountains; meteorites fall into the ablation zone; meteorites are brought together by ice
flow compression.
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Zumberge elected
president of SCAR

In June 1982 James H. Zumberge was
elected the sixth president of the Scien-
tific Committee on Antarctic Research
(SCAR). Dr. Zumberge, the second Ameri-
can to serve as president since the com-
mittee was formed in 1958, succeeds C.
A. Knox of Canterbury University in
Christchurch, New Zealand.

Dr. Zumberge, who is president of the
University of Southern California in Los
Angeles, has been active in antarctic re-
search and policy for over 25 years. A
glaciologist, he made his first trip to Ant-
arctica during the International Geophys-
ical Year to study the Ross Ice Shelf and
later led three expeditions to continue these
investigations. From 1970 to 1973, he was
chairman of the committee that planned
the Ross Ice Shelf Project (1973-1979).
He also served as chairman of the National
Academy of Sciences Polar Research Board
and its predecessor the Committee on Polar
Research. The Board, an Academy stand-
ing committee, provides advice on polar
research and acts as a liaison between the
government and the scientific communi-
ty. Since 1972 Dr. Zumberge has been the
official U.S. delegate to SCAR; he also
serves as an advisor on antarctic affairs to
the U.S. Department of State. In honor of
his contributions to antarctic research, the
U. S. Board on Geographic Names named
a rock cape on the west side of the Ronne
Ice Shelf Cape Zumberge in 1960.

Before becoming president of the Uni-
versity of Southern California, he was pres-
ident of Southern Methodist University
in Dallas, Texas (1975-1980), chancellor
of the University of Nebraska—Lincoln
(1972-1975), dean of the College of Earth
Sciences at the University of Arizona
(1968-1972), and president of Grand Val-
ley State College in Michigan (1962-1968).
He received his bachelor's and doctoral
degrees from the University of Michigan.
He is a member of the Geological Society
of America, the American Geophysical
Union, the Society of Economic Geologists,
and the International Glaciological Society.

SCAR is a nongovernment organization
created as a committee of the International
Council of Scientific Unions (ICSU) to
further "the coordination of scientific activ-
ity in Antarctica with a view to framing a
scientific program of circumpolar scope
and significance." Countries actively
engaged in antarctic research are repre-
sented in the committee by two scientific
delegates. ICSU and international scientific
unions federated with ICSU and wishing
to participate in SCAR each nominate one
delegate. To ensure a balanced scientific

representation SCAR and ICSU consult
before ICSU nominations are confirmed.
Representatives of other international orga-
nizations may attend meetings as observ-
ers. Fifteen nations are members of SCAR—
Argentina, Australia, Belgium, Chile, the
Federal Republic of Germany, France, the
German Democratic Republic, Japan, New
Zealand, Norway, Poland, South Africa,
the United Kingdom, the Soviet Union,
and the United States.

SCAR recommendations, resolutions,
reports, and other related material are ad-
visory. The Polar Research Board, which
acts on behalf of the National Academy

Polar biomedical research: an assessment
results from a study by an ad hoc com-
mittee of the National Academy of Sci-
ences. The 80-page report summarizes the
status of medical, social, and biological
science in the polar regions with primary
attention to the high northern latitudes. It
presents three main conclusions:

Sociocultural factors are dominant in
shaping biomedical problems. The commit-
tee found no polar-peculiar medical prob-
lems. Rather, it found that geography, social
structure, cultural changes, economics, and
stress promote disorders like alcoholism,
accidents, and suicide. Research on socio-
cultural problems and quality of life
"should be among the highest priorities
for the coming decade," writes the com-
mittee.

Exchange of information among special-
ties is more important than new research
in specialized fields. Existing data banks
"could be integrated for clinical and re-
search needs," and the data and findings
of basic science should be applied to clini-
cal practices.

Polar biomedical education should be
increased. The population of the Arctic is
growing fast, and the need for medical
service is likely to increase. The commit-
tee recommends efforts to inform profes-
sional societies and students of the arctic
challenge, to hold more symposia and pub-
lications, and to study the selection, train-
ing, and retention of clinical research
personnel.

The report presents additional specific
recommendations for biological and med-
ical research, and it urges including the
participation of Alaskan Native groups in
planning and conducting biomedical re-
search in Alaska.

of Sciences as the U. S. National Commit-
tee to SCAR, forwards this information
to the U. S. government for consideration,
possible support, or other action that may
benefit the U. S. antarctic program, which
the National Science Foundation funds and
manages.

The office of president of SCAR is a
4-year position. The four presidents before
Drs. Zumberge and Knox were G. R.
Laclavere of France (1958-1963), L. M.
Gould of the United States (1963-1970),
G. de Q. Robin of the United Kingdom
(1970-1974), and T. Gjelsvik of Norway
(1974-1978). SCAR meetings are held every
2 years; the next meeting will be in 1984.

The committee found it difficult to dif-
ferentiate the problems of the north and
south polar zones; it focused on the Arc-
tic because more people are there and more
commercial activity occurs there. Never-
theless, it noted that, for human biology,
experiments in the Antarctic represent con-
trolled studies with a selected, isolated
population, whereas the Arctic "laborato-
ry" is less controlled because a broader
social network exists. Comparative stud-
ies in the two regions could differentiate
changes in people caused by "natural" vari-
ations (in the Antarctic) and changes result-
ing from human occupation and the influ-
ence of technology and commerce on the
social fabric (in the Arctic). "There is no
reason to assume parallel biological activ-
ity in the north and south high latitudes,"
notes the report. "Comparative medical
investigations could be undertaken in both
polar zones to determine possible hormonal
alterations, changes due to photoperiodicity,
sleep habits, and clinical/subclinical hypo-
thermia. Work, light, and exposure to cold
in the two polar zones could be contrasted
to explore physiological and psychologi-
cal changes."

This report will be useful to physicians
and other health workers, administrators
concerned with polar policy development,
and investigators reviewing existing med-
ical data. Along with the committee's
detailed report and recommendations, three
appendixes are included. Committee mem-
ber Frederick A. Koerner of the Medical
Center Hospital of Vermont reviewed cold
physiology literature published in English
since 1940. This compilation, Polar medi-
cine—a literature review which is a separ-
ate appendix, includes 729 references and
provides background for the discussions,
conclusions, and recommendations in the

Polar biomedical research assessed by scientists
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The map shows the area in which the R/V Hero operated between 1977 and 1983.

PRB report. Other background papers were
prepared by Joan Ryan of the University
of Calgary and Frederick A. Milan of the
Institute of Arctic Biology, University of
Alaska. Dr. Ryan, an anthropologist, fo-
cuses on the effects of large-scale, rapid
social changes caused by the influx of
people to isolated northern polar com-
munities. Dr. Milan, a biologist, describes
biomedical research facilities and programs
in the Arctic and evaluates U. S. programs.
Both papers appear in the committee pub-
lication.

The biomedical report and Polar Medi-
cine—a literature review are available from
the Polar Research Board, National Acad-
emy of Sciences, 2101 Constitution Ave-
nue, NW., Washington, D. C. 20418.

R/V Hero cruise
record 1977-1983

On 25 December 1968 the R/V Hero
arrived for the first time at its home port—
Palmer Station, Anvers Island, near the
Antarctic Peninsula. The 38-meter-long,
wooden research ship is operated by the
National Science Foundation as a floating
laboratory in conjunction with Palmer Sta-
tion. During the austral summer Palmer
Station and Hero comprise a research sys-
tem which supports marine biology, geolo-
gy, meteorology, oceanography, and atmo-
spheric science projects. Hero is ideally
suited for collecting small samples (up to
5 gallons) of krill for laboratory studies.
The ship also transports personnel, equip-
ment, and supplies to the station from
South America.

Although the station supports antarctic
research year round, Hero operates in ant-
arctic waters (south of 60 0 S) only between
December and April. During the other
months, the ship supports research along
the southern coasts of South America and
undergoes maintenance. Hero now uses
Punta Arenas, Chile, as its winter port.
Ushuaia, Argentina, has also been used.
Both Palmer Station and the R/V Hero
are operated by the Foundation's support
contractor, currently Antarctic Services, Inc.
(a subsidiary of International Telephone
and Telegraph Corporation).

The following is a list of Hero's cruises
since late 1977. Listings for earlier years
were published in Antarctic Journal issues
May/June 1975 and March/June 1978. The
number and date of each cruise appear
first; these are followed by the research

area, the name of the chief scientist, and a
brief description of the type of research
conducted.

Cruise 78-1. 28 November to 15 Decem-
ber 1978. Ushuaia and return via Palmer
Station. Transport personnel and supplies;
collected krill.

Cruise 78-1A. 22 December 1977 to 18
January 1978. Ushuaia and return via
Palmer Station and along the Antarctic
Peninsula. David F. Parmelee (University
of Minnesota). Krill studies, adaptations
of birds, deployed expendable bathytherm-
ographs.
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Cruise 78-1B. 25 January to 28 Febru-
ary 1978, Ushuaia and return via Palmer
Station and along the Antarctic Peninsu-
la. David Elliot (Institute of Polar Studies,
Ohio State University). Geologic and pa-
leomagnetic investigations; collected krill.

Cruise 78-1C. 13 March to 7 April 1978.
Ushuaia and return via Palmer Station.
Mary Alice McWhinnie (DePaul Univer-
sity). Biological investigations of krill; eco-
logical and behavioral adaptations of birds.

Cruise 78-2. 2 May to 27 June 1978.
Ushuaia and return via Cordillera Darwin
and Punta Arenas, Chile. Ian W. D. Daiziel
(Lamont-Doherty Geological Observatory).
Structural geology of the southern Andes
Mountains.

Cruise 78-3. 9 July to 28 July 1978.
Ushuaia to Puerto Beigrano, Argentina,
along the Argentine coast. William Zins-
meister (Institute of Polar Studies, Ohio
State University). Cenozoic biostratigraphy
of Argentine southern coast; nitrogen
dioxide investigation in the Southern
Hemisphere.

Cruise 78-4. 24 October to 23 Novem-
ber 1978. Ushuaia and return along the
Antarctic Peninsula. Donald B. Siniff
(University of Minnesota). The role of
leopard seals in the marine ecosystem.

Cruise 79-1. 2 December to 27 Decem-
ber 1978. Ushuaia to Montevideo, Uru-
guay, via Palmer Station. Transport per-
sonnel and supplies; collected krill.

Cruise 79-2. 5 January to 15 February
1979. Montevideo, Uruguay, to Ushuaia
via Palmer Station. Mary Alice McWhinnie
(DePaul University). Ornithological stud-
ies; marine biology.

Cruise 79-3. 25 February to 6 April 1979.
Ushuaia and return via Palmer Station
and the Weddell Sea. Stephen Ackley,
(Cold Region Research and Engineering
Laboratory). Krill collected; buoys deployed
for sea ice study.

Cruise 794A. 3 May to 29 May 1979.
Punta Arenas, Chile, and return via Canal
Sarmiento and the Chilean fiords. Richard-
son B. Allen (Lamont-Doherty Geological
Observatory). Geology of the Sarmiento
Complex, southern Chile.

Cruise 79-4B. 5 June to 25 June 1979.
Punta Arenas, Chile, and return via Chilean
fiords. Richardson B. Allen (Lamont-Do-
herty Geological Observatory). Geology
of the Sarmiento Complex, southern Chile.

Cruise 79-5. 2 July to 1 August 1979.
Punta Arenas, Chile, to Puerto Montt,
Chile. Ian W. D. Dalziel (Lamont-Doherty
Geological Observatory). Geology of the
Chilean fiords.

Cruise 79-6. 4 October to 17 October
1979. Punta Arenas, Chile, and return via

the Patagonian Cordillera. Manuel Suarez
(Instituto Investigaciones Geologicas de
Chile). Geologic history and local struc-
tural geology.

Cruise 79-7. 6 November to 23 Novem-
ber 1979. Ushuaia and return along the
Antarctic Peninsula. Donald B. Siniff
(University of Minnesota). Leopard seal
study-diurnal activity patterns and social
behavior.

Cruise 80-1. 23 January to 7 February
1980. Ushuaia and return via the South
Shetland Islands. David Elliot (Institute
of Polar Studies, Ohio State University).
Evolution of the Antarctic Cordillera
through examination of sedimentary and
volcanic sequences investigation of me-
tallic mineralization in the northern Ant-
arctic Peninsula region.

Cruise 80-2. 11 February to 28 Febru-
ary 1980. Ushuaia and return via the South
Shetland Islands. David Elliot (Institute
of Polar Studies, Ohio State University).
Evolution of the Antarctic Cordillera
through examination of sedimentary and
volcanic sequences; collected krill in Bell-
inghausen Sea; investigation of metallic
mineralization in the northern Antarctic
Peninsula region.

Cruise 80-3. 6 March to 17 March 1980.
Ushuaia and return along the Antarctic
Peninsula. Charlene Denys (DePaul Uni-
versity). Collected krill; freezing tolerance
in terrestrial anthropods.

Cruise 80-4. 21 March to 5 April 1980.
Ushuaia and return along the Antarctic
Peninsula. Charlene Denys (DePaul Uni-
versity). Collection of krill.

Cruise 80-5. 16 April to 11 May 1980.
Ushuaia to Callao, Peru, via Punta Are-
nas, Chile. David G. Ainley (Point Reyes
Bird Observatory). Ornithological studies;
distribution and geographic variation of
the killer whale population.

Cruise 81-1. Cancelled. Hero under
extended repair.

Cruise 81-2. 9 February to 6 March 1981.
Ushuaia and return along the Antarctic
Peninsula. John H. Dearborn (University
of Maine, Orono). Ecology of asterozoan
echinoderms; synthetic organic compounds
in food chains; leopard seal ecology; ecol-
ogy of birds.

Cruise 81-3. 12 March to 6 April 1981.
Ushuaia and return via the South Shet-
land Islands and the Antarctic Peninsula.
Mort D. Turner (National Science Foun-
dation). Patterns of mineralization in the
South Shetland Islands and Antarctic Pen-
insula; freezing tolerance in terrestrial
arthropods.

Cruise 81-4. Cancelled.

Cruise 81-5. 8 November to 18 Novem-
ber 1981. Ushuaia and return via Tierra
Del Fuego region. Carlos Schroeder (Centro
Austral Argentino de Investigarines Cien-
tificas, Argentina). Marine and terrestrial
biology, geology, and anthropology.

Cruise 82-1 2 December to 15 Decem-
ber 1981. Ushuaia and return via Palmer
Station. Transport relief personnel and
supplies.

Cruise 82-2. 19 December 1981 to 22
January 1982. Ushuaia and return along
the Antarctic Peninsula. Robert Risebrough
(Bodega Marine Laboratory). Synthetic
organic compounds in the food chains;
growth and metabolism of marine crusta-
cea; krill behavior; krill egg production
and larval survival; protein metabolism
of organisms.

Cruise 82-3. 29 January to 26 February
1982. Ushuaia and return along the Ant-
arctic Peninsula. Thomas L. Hopkins (Uni-
versity of South Florida). Growth and
metabolism of marine crustacea; krill be-
havior; krill egg production and larval
survival; protein metabolism of organisms;
mesopelagic fauna.

Cruise 82-4. 5 March to 8 April 1982.
Ushuaia to Punta Arenas, Chile along the
Antarctic Peninsula. John H. Dearborn
(University of Maine, Orono). Growth and
metabolism of marine crustacea; ecology
of asterozoan echinoderms.

Cruise 82-5, Leg I. 11 May to 10 June
1982. Punta Arenas, Chile, and return via
the western Strait of Magellan. Eric Nel-
son (Colorado School of Mines) and Rob-
ert Forsyth (Lamont-Doherty Geological
Observatory). Structural geology and tec-
tonic history of the far southern Andes
Mountains.

Cruise 82-5, Leg II. Cancelled.

Cruise 82-6. Cancelled. Hero under
repair.

Cruise 82-7. Cancelled. Hero under
repair.

Cruise 83-1. 29 November to 14 Decem-
ber 1982. Punta Arenas to Palmer Station
and return. Crew relief.

Cruise 83-2. 18 December to 22 Febru-
ary 1983. Punta Arenas to Antarctic Pen-
insula area and return. William Hamner
(University of California). Krill behavior.

Cruise 83-3. 25 February to 20 April
1983. Punta Arenas and return via Palmer
Station. Thomas L. Hopkins (University
of South Florida). Mesopelagic fauna.

IkXI Z.
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Deaths: Pete Demas, Casey A. Jones

Finn Ronne
New translations from the Soviet

Union	........................
DPP/NSF publications available

from GPO
Translations in progress ...........
Antarctic film wins top prize .......
Staff changes at DPP
Foundation awards of funds for

antarctic projects ..............
Monthly climate summary ........
Laclavere appointed vice president

of SCAR
Final reports required of NSF

grantees
Proposals due l June 1980 ........

September 1980 (vol. XV, no. 3)	page
U.S. Antarctic Research Program,

1980-1981
International Antarctic Glaciological

Project activities, 1978-1979
(newsletter 7)
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21
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antarctic projects ..............	21

Monthly climate summary ........ 23
McMurdo Station (aerial photo)

	
24

June 1981 (vol. XVI, no. 2)
Antarctic meteorites provide

new data	.....................
Antarctic meteorite catalog
The press in Antarctica
Three nations accede to the Antarcti

Treaty .......................
VXE-6 change of command .......
USARP 1980-1981 in review ......
Laurence Gould honored
New antarctic gazetteer published
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Six nations ratify antarctic marine

conservation convention
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antarctic projects	..............
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Monthly climate summary ........
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and South Pole stations
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commendation ................
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at McMurdo
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1981-1982 U.S. Antarctic Research

Program begins	...............
Planned field research projects,

1981-1952
Antarctic films available
Antarctic Journal subscription price

increased
Foundation awards of funds for

antarctic projects	..............
Erecting a Jamesway at Byrd

(photo)	.......................
Antarctic fellowship announced .
Correction: wintering population at

Siple Station
Weather at U.S. stations ..........

December 1981 (vol. XVI, no. 3)
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research station	...............
Antarctic mineral resources focus

of the eleventh Antarctic Treaty
consultative meeting ...........

Krill (photo)
Elevation of Amundsen-Scott South

Pole Station: 2,835 meters ......
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establishes antarctic program .
Antarctic Bibliography volume 11

published	....................
Antarctic and arctic proposals

invited
NSF international travel grants . .
Eltanin retired from antarctic

service
Polar archivist Gerald Pagano dies
Dry Valley Drilling Project volume

completed
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antarctic projects ..............
Two translations published .......
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Station
Weather at U.S. stations ..........
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Conferences	.................... 13
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Penguin chicks hatched at San

Diego institute ................ 15
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March 1982 (vol. XVII, no. 1)	page
Antarctic sea ice analysis and

forecasting	.....................1
April 1982 marks beginning of

antarctic marine conservation
regime	........................4

U.S. antarctic program receives
presidential support	............4

Antarctic Conservation Act permit
applications due	............... 5

New source of ultra-low-frequency
waves discovered	...............6

U.S. aids West German research
party.........................7

Northern Victoria Land expedition,
1981-1982	....................8

International Antarctic Glaciological
Project activities 1979-1981
(newsletter 8) ................10

Glaciologists meet in Ohio ........11
Fourth symposium on antarctic

biology	......................11
South polar skua at Palmer Station	12
Eulogy for YABY	...............13
Sailing directions for Antarctica

revised	......................13
Special requirements for Greenland

research.....................14

Foundation awards of funds for
antarctic projects ..............14

Weather at U.S. stations ..........15

June/September 1982
(vol. XVII, nos. 2 & 3)	 page

U.S. antarctic research, 1982-1983 .	1
Planned research projects, 1982-1983	4
The antarctic plate: a global

perspective. Report on a
Geological Society of America
Penrose conference ............17

Midwinter airdrops at McMurdo -
and South Pole	...............	17

South Pole record low temperature	17
Naval operations change command	18
Spain joins in support of Antarctic

Treaty	.......................19
Foundation awards of funds for

antarctic projects ..............19
Weather at U.S. stations .......22, 23

December 1982 (vol. XVII, no. 3)	page
25th anniversary of the

International Geophysical Year . . 1
International Geophysical Year: Its

evolution and U. S. participation	1

Department of State issues an
environmental impact statement
on antarctic mineral resources	6

Edward A. Knapp appointed seventh
NSF director .................... 7

Southern Ocean Atlas published ... 7
Scientists report rare meteorite

found in Antarctica may be
moon rock	....................8

Support contractor names new
program director ...............9

New place names identified ........9
Emergency medical evacuation from

McMurdo Station .............13
Antarctic Geoscience ............ 13
Antarctic undersea feature names

updated	.....................14
Soviet literature submitted for

translation	...................15
Glaciological and geophysical folio

published by Scott Polar Institute . 16
LC-130 supports research	........17
Soviet literature available in English	18
Two R/V Hero crewmen die ......18
Antarctic research proposals invited	19
Foundation awards of funds for

antarctic projects, 1 July to
30 September 1982 ............19

Weather at U. S. stations	.........23

Two Coast Guard icebreakers, the Polar Sea (left) and the Glacier (right), pass each other in McMurdo Sound near McMurdo Station
January 1982.

NSF photo by Russ Kinne.
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Construction and early use
Granite House, named for an edifice in

Jules Verne's book The Secret of the Island,
was erected on the south shore of Granite
Harbor (76°53'S 162°44'E) in November
1911 by four members of Robert F. Scott's
expedition, who were mapping the coast
of Victoria Land. This was the so-called
"Western Physiphogeopetrovulcanological
Party" led by the Australian physiographer
Griffith Taylor. The other members were
Frank Debenham, the English petrologist,
Robert Forde, a petty officer in the Royal
Navy, and Tryggve Gran, a ski expert and
sublieutenant in the Norwegian Navy.

The group started hauling two sledges
northward, in relays, from Scott's head-
quarters at Cape Evans on 5 November.
Three weeks later, after trekking about
161 kilometers, they reached Granite Har-
bor and set up a base camp on a rocky
promontory they named Cape Geology
(approximately 77°S 163'E: see map).

Having exhausted their kerosene, they
built Granite House as a kitchen where
they could cook with a blubber stove and
spare their tent the soot and spatter. Tay-
lor, (1916) told how they chose a sheltered
site enclosed on three sides by 1-meter-
high granite ledges and built up the walls
using large boulders. They placed one
sledge on top to serve as a roof-tree,
stretched fresh sealskins over it, and an-
chored them with heavy rocks. A flue,
poking up behind the sledge, completed
the structure.

Granite House helped preserve the cleani-
ness of the tent but was never a comfortable
shelter. Smoke poured up the flue and out
the door; the stove spilled over and flooded
the floor with a repulsive oily residue.
Stuffing chinks in the walls with pads of
moss, which were found growing on small
patches of wet gravel, failed to keep out
drafts. Granite House soon sported the
first kitchen garden within the antarctic

circle. On 10 December Gran and Taylor
packed mossy soil into a nearby protected
hollow and planted kale seeds. A month
later they returned from a mapping expe-
dition to find a crop of 12 dicotyledon
sprouts.

The party expected the ship Terra Nova
to pick them up at Granite Harbor about
15 January 1912, but the sea ice never
broke out that season. By 12 January it
was obvious that they would have to make
their own way at least as far as Cape Rob-
erts 14.5 kilometers to the east. They took
down the roof-tree sledge and heaped it
with 272 kilograms of geological and bio-
logical specimens to be retrieved later. They
added spare boots, books, tins, and other
items and loaded essential supplies an their
better sledge. Taylor (1916) described the
dismantled Granite House as looking woe-
begone, with blackened sealskins flapping
dismally on its walls. He also told how the
skuas enjoyed the party's departure. Look-
ing back, the men could see the birds
pouncing on specimen bags and flying off
some distance with them in hopes of find-
ing food.

At Cape Roberts the ice stretched sea-
ward for miles, precluding all possibility
of rescue by ship. Faced with a difficult
trek back to Cape Evans, they cached all
the food they could spare and many other
items. Taylor wrote that he was remorse-
less in weeding out everyone's gear. He

The rigors of the group's trek back to the Terra
Nova are depicted in a drawing from Griffith
Taylor's 1916 With Scott: The Silver Lining.

:

THE RUSH TO SAFETY: OVER THE SUSIE. OS FIlE ELSIE.
GLACIER.

Fl.gbyD.L.

-	-.

N
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Phii by Ursula Marvin
The entrance to Granite House (photographed in 1981) faces southward, away from the sea
ice of Granite Harbor. The rocks to the right of the entrance have shifted slightly, but those to
the left are largely undisturbed. To the right of the entrance is one of the sealskins used for
roofing in 1911.

Granite House: 1911-1981
Editor's note: Ursula Marvin, who wrote this article, has made two trips to Antarctica

to study and collect meteorites. Before her second trip, in 1982, she discovered a 1959
photograph of Granite House that showed a stone resembling a meteorite. Her interest
led her to search Granite House for meteorites and to explore the house's history.
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left his own cherished volume of Brow-
ning's poems and most of his glass pho-
tographic plates. Eight days later, on 14
February 1912, the men were sighted from
the deck of the Terra Nova as they worked
their way along the Blue Glacier. A boat
was dispatched and, after a precipitous
descent over the glacier's edge, they boarded
the ship.

Taylor's copy of Browning and glass
plates were picked up at Cape Roberts the
following October by a party of five men,
led by Royal Navy Commander Victor
Campbell, on a forced march to Cape
Evans. This group had put ashore from
the Terra Nova at Cape Adare in Febru-
ary 1911 and spent nearly a year mapping
that region. In January 1912, they reboard-
ed the ship and sailed southward to Evans'
Coves on Terra Nova Bay where they land-
ed for 6 weeks of geological mapping.

At first the weather was fair, and the
coastal waters remained clear until well
past the date when the men expected to be
picked up. But sea ice formed offshore
unseasonably early in 1912 and prevented
the ship from returning. Realizing that
they must winter a second time, the men
excavated a cramped 'igloo" in a large
snowdrift at a place they called Inexpress-
ible Island (75 0 S 163°30'E). Living mainly
on seals and penguins, they endured more
than 6 months of privations and emerged
at the beginning of October to start walk-
ing south. All were ill to some degree but
Petty Officer Frank Browning was dan-
gerously so. On 29 October they reached
Cape Roberts and discovered Taylor's food
cache containing two tins of biscuits, a
small bag of raisins, some tea, cocoa, but-
ter, and lard. These supplies, particularly
the biscuits, probably saved the life of
Browning, who could no longer digest

blubber, and restored the strength and spir-
its of the whole party. They walked into
camp at Cape Evans on 13 January 1913.

On 22 January 1913, the Terra Nova
sailed to the mouth of Granite Harbor and
Tryggve Gran, who had been the chief
builder of Granite House, led a six-man
party 14 5 kilometers back to the site to
recover the specimens. They dragged a
sledge with them. On the way they stretch-
ed sealskin over it to make a kayak for
crossing open water. On their return they
occupied an ice floe and rafted across in
style. At 3:30 am. on 23 January they re-
boarded the Terra Nova bringing a heavy
load, which the ship's officer described
as: ". . . all of Taylor's and Debenham's
beautiful geological specimens, consisting
largely of fossils and coral" (Evans and
Pennell 1914). All, that is, except the speci-
mens that had been scattered by the skuas.

The map shows Granite Harbor and vicinity including Cape Geology, the site of Granite House. It is a section of the Victoria Land
coast map by Griffith Taylor, Frank Debenham, and Charles Wright, 1911-1912. Locations are based on plane table angles;
topography was drawn from sketches, photographs, and aneroid readings. The dashed lines with arrows indicate routes traveled.
(From Taylor 1916).
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Among those missing when the ship arrived
in England later that year was a fine exam-
ple of frondose lichen that Taylor had
packed in a box on the sledge.

Granite House rediscovered
Forty-six years later, in November 1959,

a U.S. geological party led by Robert L.
Nichols of Tufts College visited Granite
House. Nichols himself made two visits,
the first during a helicopter flight for laying
food and fuel caches along a traverse route
and the second with his four companions
(Bill Meserve, Bob Goodspeed, Roger Hart,
and Bob Rutford) on that season's man-
hauling expedition.

They found the house essentially un-
changed, except that the sealskins had dried
out and one had fallen to the floor. The
sledge awaited on a flat outcrop nearby,
and beside it was an ice ax, rusted but still
standing erect. Impressed by the immedi-
acy of this evidence of human activity at
the lonely site, the Nichols party took
numerous photographs and made a com-
plete inventory. The following list is from
the diary of Bill Meserve:

k.
-

Photo by Bill Meserve.
The sledge as it appeared in 1959 when it was discovered by the Nichols party. A tobacco tin
with a portrait of a young woman on its lid, boots, straps, and gasoline tins are visible on the
sledge.

.-

;4	 •;*

?k .. ¼	--	-

Items at Cape Geology, Granite Harbor,
24 November 1959

Stone hut: 9' x 6' x 5'2" high, with seal-
skin in chinks and on floor

Inside hut: 1 sack of brown or yellow ma-
terial; spice? flour?, 1 scraper (?) fas-
hioned from a tin can

Nansen sled: 12'4" long, 21" wide, 4 1/4"
high; with wide ski runners

On sled: Tobacco box (Marcella Brand),
1 empty tin of salt tablets, 1 gasoline
tin, toilet paper, canvas, 3 boots with
leather cleats on soles, 1 bamboo pole,
10 leather straps to lash load, 2 books:
The Secret of the Island by Jules Verne,
and Tales of Mystery and Imagination
by Edgar Allan Poe.

On ground: 3 metal biscuit tins, 2 gasoline
tins, 2 boots with cleats, 1 bamboo
pole, 1 ice axe standing erect.

Debenham, in Cambridge, England. In due
time Dr. Jones received letters from both
men thanking him and Robert Nichols,

for returning the books which they
had abandoned so long ago when they
were young men and which were now
returned to them when they were old"
(Nichols, 1961).

Debenham's book caught the attention
of scientists in Glasgow who were struck
by the good condition of the paper after
nearly 50 years of exposure to the antarc-
tic climate. Their report prompted a fan-
ciful article entitled "Thaw Before Read-
ing," published in The New York Times
of 20 November 1965, in which author

Photo by Bill Meserve.

This rear view of Granite House was taken in 1959. The suspected meteorite is indicated by
the arrow. Two weathered sealskins cling to the opposite walls.

Finding the books surprisingly well-pre-
served, Nichols decided to restore them to
their rightful owners. He carried them to
McMurdo and shipped them to Dr. Thom-
as Jones, Director of Antarctic Programs
of the National Science Foundation, who
sent one of them to Griffith Taylor in Syd-
ney, Australia, and the other to Frank
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Smithsonian Astrophysical Observatory photo.

This meteorite illustrates the subangular slope and dark fusion crust typical of many stony
meteorites. Although some meteorites are dark gray throughout, a fair proportion show a light
gray interior beneath the crust.

Ow

John B. Starr speculated on keeping libraries
at polar temperatures.

When they located Granite House, the
Nichols party believed that no one had
been there since 1913, but after working
in the area for several days they found a
stake implanted in a raised beach nearby.
From this discovery they concluded that
members of the Fuchs-Hillary Transant-
arctic Expedition had been there a year or
two earlier. Although Fuchs and Hillary
(1958) report that one of their parties
worked in the northwest corner of Gran-
ite Harbor, neither mentions the house. In
their technical report the expedition's geolo-
gists, B. M. Gunn and Guyon Warren
(1962), quote Debenham's description of
the gneiss at Cape Geology, adding: "The
area has not been revisited." It is probable
that the Nichols party was the first to redis-
cover Granite House.

which showed a stone that looked remarka-
bly like a meteorite on the ledge behind
the house. The stone (see photograph
below), which was not part of the struc-
ture, was about 25 centimeters across,
subangular, and mostly covered with a dark
crust that had a dull sheen (which shows
more clearly in color). Pieces of the crust
appeared to have spalled off along the edges

exposing a lighter interior. This characteris-
tic is typical of stony meteorites and set
this specimen apart from the boulders of
dark, polished dolerite that are abundant
in Antarctica.

To test the reactions of other scientists,
I exhibited a large colored print of this
photograph at the March 1981 Lunar and
Planetary Science Conference in Houston,
Texas. The picture elicited much interest
and numerous pronouncements that the
stone was 'probably a meteorite" or "cer-
tainly a meteorite." Some of the more posi-
tive opinions came from scientists most
familiar with meteorites. A few words of
caution were also expressed, but there was a
clear consensus that the stone should be
examined in the field. One colleague spied a
possible second meteorite in the picture.

As a participant in the 1981-1982 ant-
arctic search for meteorites, I persuaded
project leader W. A. Cassidy to request a
helicopter flight to Granite Harbor. Two
historians from New Zealand's Scott Base
had independently requested a flight to
examine the hut. On 19 December 1981 a
combined party of three meteoriticists
(Ursula Marvin, Ghislaine Crozaz, and Bob
Fudali) and two antarctic historians (Jack
Fry and Jerry Turner) visited Granite
House.

As we circled overhead, the dark-en-
crusted stone was clearly visible and still
looked like a meteorite. When we reached
it on the ground, the vision faded fast: we
found a gneissic boulder with a dark sur-
face coating. The undistinguished nature
of the stone was, of course, a disappoint-

The suspected meteorite, when turned around, proved to be a gneissic boulder with a dark
surface coating.

Photo by Ursula Marvin.

:	 dl

	1
In search of meteorites

My own interest in Granite House was
aroused by one of Bill Meserve's slides,

18	 Antarctic Journal



r' -	 /

p''-'	 L	.
-	..	-.41.

vii

led

'.5,	..	.

M5j4
4

Photo by Ursula Marvin.

Granite House is difficult to find among the boulder strewn outcrops. In this photo Robert
Fudali (Smithsonian Institution) stands outside the front entrance, a rusted tin to his left, a,
dried sealskin to his right.

ment, but meteorite hunters are accustomed
to disappointments. Meteorites are of suffi-
cient scientific value that all leads are fol-
lowed up but with the knowledge that few
will yield authentic specimens. U.S. mete-
oriticists studying antarctic meteorites wel-
come information on the field locations of
specimens resembling those in the photo-
graphs above, or otherwise looking poten-
tially extraterrestrial.

With or without a meteorite, Granite
House has its own intrinsic interest. We
found we could still match stone for stone
almost all of the blocks and boulder in
Taylor's original picture of 1911. Two dried
sealskins still festoon the walls; a third
lies on the floor. Three completely rusted
and unidentifiable large tins bounded about
in the helicopter whirlwind. A few meters
away lay the last vestiges of the sledge—
two poles, seven leather straps, one run-
ner. These were no longer on the outcrop
where the sledge was found in 1959, but
lying to one side amid large boulders. Noth-
ing more refnains of the 1911 expediton
to Granite Harbor.

Griffith Taylor described the skuas as
the first disrupters of the site. The skuas
are still there, quarreling and competing;
seals (secure against the prospect of fuel-
ing a blubber stove) still bask along cracks
in the sea ice. Neither the indigenous res-
idents nor the extremes of antarctic weather
have much disturbed the relics for the first
half-century.

Once Granite House was rediscovered
the situation changed rapidly. As Antarc-
tica became more populous and transpor-
tation easier, field parties were more fre-
quent along the Victoria Land coast. For
example in 1978 three U.S. scientists (Mort
Turner, Ed Zeller, and Gisela Dreschhoff)
made a brief stop at Granite House and
found it in its present condition—the arti-
cles gone, the sledge dismantled.

But Granite House itself still stands, as
a granitic edifice should. It is heartening
to know that it is among the structures
being documented by New Zealand spe-
cialists in the preservation of historic huts.
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USGS symposium
celebrates triple polar
anniversary

The U.S. Geological Survey (USGS) will
sponsor a public symposium to celebrate
the 100th and 50th anniversaries of the
First and Second Polar Years and the 25th
anniversary of the International Geophysi-
cal Year. Organized at the urging of the
International Council of Scientific Unions
and the Geophysical Research Board of
the National Academy of Sciences, the
symposium will be held from 12 to 14
October 1983 at the National Academy of
Sciences in Washington, D.C.

The program will focus on research by
USGS scientists in the Arctic and Antarc-
tic. Topics to be discussed include energy
and mineral resources, geology, geophys-
ics, glaciology, and cartography. USGS has
solicited papers from scientists who are or
have been employed by the agency.

Additional information is available from
the assistant director for research, U. S.
Geological Survey, Reston, Virginia 22092;
telephone 703/860-7480.

Ice and climate modelling
focus of IGS symposium

The International Glaciological Society
will hold a five-day, interdisciplinary sym-
posium on ice and climate modelling from
27 June to 1 July 1983 at Northwestern
University in Evanston, Illinois.

The symposium will focus on four
topics:

• ice data for the present climate—con-
tinental and marine ice sheets, sea ice, and
snow cover;

• modelling of the present climate—at-
mospheric and oceanic climate models, ice
models, and coupled atmospheric, ocean-
ic, and ice models;

• ice and climate data for the Pleistocene
and Nolocene;

• climate modelling of the Pleistocene
and Holocene.

The symposium proceedings will be pub-
lished by the Society in the Annals of Glaci-
ology. Papers will be refereed according

to the Society's usual standards before they
are accepted for publication.

For additional information, contact the
Secretary General, International Glaciologi -
cal Society, Lensfield Road, Cambridge CB2
1ER United Kingdom.

Exhibit at Texas Tech
University Museum

The Texas Tech University Museum is
preparing a permanent exhibit, "Antarc-
tica, the white continent," which will be a
tribute to scientific accomplishments on
the world's most isolated continent. The
museum has a long association with ant-
arctic research, beginning in 1933 when
F. Alton Wade made his first trip to Ant-
arctica as a member of the second Byrd
Expedition. The exhibit is scheduled to
open in February 1985. Scientists interested
in contributing material for display should
contact Dr. Sankar Chatterjee, Director,
Antarctic Research Center, Texas Tech
University Museum, Box 4499, Lubbock,
Texas 79409, (806)742-1968.

A U. S. Navy UH-1 N helicopter lands in Wright Valley, one of the ice-free valleys of southern Victoria Land. Helicopters are used not
only to transport personnel but also to bring food and equipment to field parties near McMurdo Station.
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Staff changes at DPP

George Fitzsimmons joined the opera-
tions section of the Division of Polar Pro-
grams (DPP), National Science Foundation,
in June 1981 as station projects manager.
Mr. Fitzsimmons, a mechanical engineer,
was employed during the 1980-1981 aus-
tral summer by the Foundation's antarctic
support contractor, Antarctic Services, Inc.
As senior site representative at Williams
Field, McMurdo Station's ice shelf run-
way, he managed the operation and main-
tenance of the facility. During the 1979-
1980 austral summer, he was employed
by Holmes and Narver, Inc. (the previous
antarctic support contractor) as facilities
engineer at McMurdo Station. He began
his work with Holmes and Narver as facili-
ties engineer at Palmer Station and wintered
at the station during the 1978-1979 season.

Jerry W. Huffman retired in September
1980 from the position of station projects
manager. He had been employed by DPP
and its predecessor (Office of Antarctic
Programs) since 1965 as logistics coordi-
nating officer, special projects officer, and
polar engineering officer before assuming
the position he held at retirement. Mr.
Huffman's major responsibility was to
review the design and construction of facili-
ties to assure maximum scientific and prac-
tical utility in the severe antarctic environ-
ment. His long experience in Antarctica
began with a winter as science leader at
Eights Station in 1963. Mount Huffman,
in Ellsworth Land, (75 0 19'S 72 0 16'W) is
named in his honor.

Waiter Karver, U.S Navy, joined DPP
as aviation projects manager in Septem-
ber 1982. Commander Karver was pre-
viously assigned as a pilot and maintenance
officer in a squadron that flies Jet aircraft
based aboard the aircraft carrier USS
Ninitz.

Garry D. McKenzie was program asso-
ciate for polar earth sciences from July
1980 to June 1982. He has returned to the
Ohio State University, where he is an asso-
ciate professor of geology. His special
research interest is on the glacial geology
of Glacier Bay National Monument in
Alaska. Dr. McKenzie's tour at the Founda--
tion was funded under the Intergovern-
mental Personnel Act, which provides for
1- or 2-year interchanges of federal and
state or local employees.

are NI Pearigen, U S. Navy, is associ-
ate manager of the operations section. Cap-
tain Pearigen assumed this active-duty
Navy position in September 1982, having
served as Commander, Naval Support
Force, Antarctica, from June 1980 to July
1982. His antarctic experience includes three
deployments as part of Operation Deep
Freeze from 19o7 to 1969.

Luther D. Pullen, U.S. Navy, completed a
3-year assignment as aviation projects man-
ager in June 1982. Commander Pullen has
retired from the Navy and has joined the
Sperry-Rand Corporation.

Winifred Reuning joined the staff in
May 1980 as writer/editor. Ms. Reuning
had edited technical publications of the
Marine Technology Society and served as
assistant editor of the Society's Journal.

Richard C. Smith, U.S. Navy, completed
a 4-year assignment as associate manager
of the operations section in October 1982.
Captain Smith is currently assigned to the
Navy's Office of Research, Development,
Test, and Evaluation.

George C. Stephens began a 1- or 2-year
assignment as program associate for polar
earth sciences in September 1982. Dr. Ste-
phens is an associate professor of geology
at the George Washington University. His
recent research has emphasized identi-
fication of mineralization through study
of glacial moraines.

Richard B. Williams was appointed pro-
gram manager for polar biology and med-
icine in September 1980. Dr. Williams had
been program manager for biological ocean-
ography in the Foundation's Division of
Ocean Sciences from 1972 to 1980. Before
that he was an estuarine ecologist at the
Beaufort, North Carolina, laboratory of
the National Marine Fisheries Service.

What is Antarctica like?
Antarctica, larger than the United States

and Mexico combined, has an area of 5.5
million square miles. Ninety-eight percent
of it is covered by ice with an average
thickness of over a mile. At its thickest,
the ice is 3 miles deep; it has a volume of
7.2 million cubic miles.

Crossing the continent, the Transant-
arctic Mountains divide the ice sheet into
two parts. The larger, eastein ice sheet
has been there at least 14 million years
and rests on land that is mostly above sea
level. The smaller, western ice sheet proba-
bly is younger than the eastern one and is
on land that is mostly below sea level.
The Ellsworth Mountains at the base of
the Antarctic Peninsula are the continent's
tallest; one of these, the Vinson Massif. is
16,066 feet above sea level.

Antarctica is the coldest continent. The
world's lowest temperatwe ininut, 12e.9 4.
waS recorded at the Soviet Union s station
Vostok, 870 miles inland. The lowest tem-

June 1—deadline
for antarctic proposals

U.S. scientists -ho '.ish to conduct re
search in Antarctica during the 1984-1985
austral summer or study antarctic data dur-
ing 1984 must submit their proposals to
the National Science Foundation's Ceu al
Processing Section by 1 June 1963- Pro-
posals, with project desciiptioris no lunger
than 15 single-spaced pages, should be
prepared according to the instructions in
a preparation kit available from the Divi-
sion of Polar Programs (202/357-7817) and
should be submitted by the scientist's
employing organization.

The antarctic proposal preparation !..it
includes the NSF booklet Grants for Sci-
entific and Engineering Research (NSF
81-79), descriptions of iesearch opportu-
nities and activities, and all necessary forms
and instructions. Copies are available from
the Polar Information Program, Division
of Polar Programs, National Science Foun-
dation, Washington, D.C. 20550. Quesiions
about specific research programs should
be directed to the disciplinary piugram
manager at the Division of Polar 'tograins.

Scientists ac i eminded tl'jt pi ujects
requiring large amounts oil equipment in
Antarctica may riot be uitided until 1 ','ear
later than the 1984-1985 austral sunitner,
so that equipment may be transported by
ship rather than by an plaie.

perature at the geograptc South Foltz ras
minus 117.4°F., recorded at the U. S. sta-
tion there. The average coldest-month tem-
perature in the interior is minus 944
Excluding the Antarctic Peninsula, where
the climate is relatively mild, the highest
known temperature is 48°F., recorded at
Australia's Casey Station.

Mmii of Antarctica is a deseit. Annual
precipitation at th South Pole is les than
3 inches (water equivalentj, making it one
of the world's major deserts. 'Yet antarctic
ice and snow, the results of accumulation
over millions of years, coritprrse 70 per-
cent of the world s fresh water.

Land life is irmried to bactet a. 1k (es.
mosses, and insects in ice-free areas (2 pci-
cent of the continent), whilt penguins and
flying birds occupy surrririei rookeries or
the coasts. Antaitica s marine life is abun-
dant, consisting mainly of plankton, krill,
fishes, birds, seals, and whales.
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Foundation awards of funds for antarctic projects,
1 October to 31 December 1982

Following is a list of National Science
Foundation antarctic awards made from 1
October to 31 December 1982. Each item
contains the name of the principal inves-
tigator or project manager, his or her
institution, a shortened title of the proj-
ect, the award number, and the amount
awarded. If an investigator received a joint

Glaciology

Kyle, Philip R. New Mexico Institute of
Mining and Technology, Socorro, New
Mexico. Volcanic and climatic record
of ice cores. DPP 80-21402. $50,015.

Mercer, John H. Ohio State University,
Columbus, Ohio. Glacial geology and
pedology of the Reedy Glacier and Har-
old Byrd Mountains area. DPP 81-
17889. $89,746.

Schmidt, William F. University of Maine,
Orono, Maine. Finite element study of
calving from ice fronts. DPP 82-09311.
$62,715.

Schubert, Gerald. University of California,
Los Angeles, California. Thermome-
chanical behavior of the ice sheet. DPP
82-15015. $58,085.

This 45-pound iron meteorite was found near
the Allan Hills in southern Victoria Land in
January 1982. Between 1976 and 1982, U. S.
investigators have collected 1,187 meteorite
fragments in this region.

NSF photo by Russ Kinne.

award from more than one Foundation
program, the antarctic program funds are
listed first, and the total amount of the
award is listed in parentheses. Awards initi -
ated by the Division of Polar Programs
contain the prefix DPP in the award num -
ber.

Atmospheric sciences

Mende, Stephen B. Lockheed Missile and
Space Company, Inc., Palo Alto, Cali-
fornia. Automatic geophysical obser-
vatory. DPP 81-05624. $19,807.

Biology and medicine

Fryxell, Greta A. Texas A&M University,
College Station, Texas. Distribution and
abundance of phytoplankton. DPP
80-20381. $38,147.

Earth sciences

Collinson, James W. Ohio State Universi-
ty, Columbus, Ohio. Stratigraphy, sedi-
mentology, and sedimentary petrology
of the Permian-Triassic Gondwana
sequence in northern Victoria Land. DPP
80-20098. $17,836.

Lipschutz, Michael E. Purdue University,
Lafayette, Indiana. Weathering and
chemistry of meteorites. DPP 81-11513.
$16,250 ($32,500).

Watts, Doyle R. University of South Car-
olina, Columbia, South Carolina. Paleo-
magnetic investigations of the relation-
ship between East and West Antarctica.
DPP 82-09899. $27,940.

Ocean sciences

Ciesielski, Paul F. University of Georgia,
Athens, Georgia. Micropaleontolog-
ical age dating of the USCGC Glacier
core collection. DPP 81-21274. $6,569.

Wise, Sherwood W. Florida State Univer-
sity, Tallahassee, Florida. Correlation
of ARA Islas Orcadas piston cores and
D/V Glornar Challenger drill cores taken
near the Falkland (Malvinas) Plateau.
DPP 80-20382. $53,452.

Support and services

Becker, Robert A. ITT Antarctic Services,
Inc., Paramus, New Jersey. Support of
the United States Antarctic Research

NSF photo by Russ Kinne.

In January 1982 at Windless Bight (770421S
167 0 40'E) Charles Wilson from the Univer-
sity of Alaska calibrates microphones, while
Grace Brewer checks the equipment con-
nections from a ladder. Dr. Wilson's equip-
ment records information about atmospheric
infrasound waves, vibrations of the air at fre-
quencies below approximately 15 hertz, to
determine the sources of these waves. Wind-
less Bight is used for this research because
it is one the quietest sites in the world. In
1982 the Windless Bight system detected the
Chichonal volcanic eruption in Mexico (29
March and 4 April 1982); Dr. Wilson used the
data to estimate the amount of energy re-
leased by the eruption.

Program (1982-1983). DPP 80-03801.
$4,500,000.

Landrum, Betty J. Smithsonian Institution,
Washington, D.C. Recording of data
and sorting of biological collections
from polar regions. DPP 74-13988.
$123,766 ($161,000).

Shoemaker, Brian H. Department of De-
fense, Washington, D.C. Logistics for
the United States Antarctic Research
Program. DPP 76-10886. $25,000,000.

Venzke, N. C., Department of Transpor-
tation, Washington, D.C. Icebreaker
support for the United States Antarc-
tic Program (1982-1983). DPP 82-17331.
$12,416,000.
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-12.0 - 5.9 -23.2 -33.4

	

(1)	(1)	(4)	(7)

Temperature maximum (°C)
(date)

Temperature minimum (°C)
(date)

Weather at U.S. stations

November 1982	 December 1982	 January 1983
Feature	McMurdo Palmer I Siple South Pole McMurdo I Palmer I Siple I South Pole McMurdo I Palmer I Siple I South Pole

Average temperature (°C)

	- 2.9 	2.8 -11.7

	

3.3	7.6 - 0.2

	

(4)	(11)	(3)

-13.9 - 0.7 -24

	

(31)	(28)	(29)
Average station pressure (mb)	985.1	988.5 863.3 678.3	995.6 992.4 872.2 694.8	994.6 991.2 869.9

Pressure maximum (mb)	996.9 1003.5 875.9 697.8 111007.51008.9 882.8 703.4	1003.4 1004.2 877.9
(date)	 (12)	(30)	(25)	(13)	(28)	(26)	(21)	(28)	(25)	(3)	(6)
Pressure minimum (mb)	 968.2	968.8 840.2 674.4	978.7 965.8 854.1 681.9	983.4 976.0 853.2(date)	 (9)	(13)	(3)	(5)	(6)	(8)	(4)	(4)	(13)	(4)	(30)
Snowfall (mm)	 139.7	a	a Trace	12.7 12.7 71.1 Trace	22.9	12.7 25.4
Prevailing wind direction	1100	2100 1800	045 0	0600 3550 150 0	0700	0500	3450 1600

4.9	4.2	2.3	6.4	3.2	3.3	3.4	6.3	3.2	2.9	3.4
23.7	23.7 16.5	23.4	11.2 31.3 15.0	15.4	8.0	22.8 16.9
170 0	195° 090 0	360 0	1400 030 0 130 0	360 0	0700	050 0 130°
(26)	(2)	(13)	(4)	(13)	(2)	(7)	(19)	(31)	(4)	(31)

6.5 7.8/10	6.4	5.4	6.78.8/10	6.6	4.6	5.8 8.9/10	7.4

8	1.0	6.5	14.0	6.0	0.3	7.0	16.1	9.0	0.6	5.7
Number partly cloudy days 	13.8	8.5	2.3	8.0	8.8 4.25	3.3	7.0	10.8	2.2
Number cloudy days	 15	15.2 15.0	13.7	17.0 21.9 19_75	11.6	15.0	19.6 23
Number days with visibility

less than 0.4 km.	 0.3_J	a 7•75	3.2	0.25	a	6,0	0.3	0	a	3.5

Prepared from information received by teletype from the stations. Locations: McMurdo 77°51'S 166 0 40'E, Palmer 64 0 46'S 6403'W,
Siple 75 0 55'S 83 0 55'W, Amundsen-Scott South Pole 90 0 S. Elevations: McMurdo sea level, Palmer sea level, Siple 1054 meters, Amundsen-
Scott South Pole 2835 meters. For prior data and daily logs, contact National Climate Center, Asheville, North Carolina 28801.

*a Data not available

Average wind
(rn/see)

Fastest wind
(m/sec)

(date)

Average sky cover

Number clear days

-29.1
-18.6

(6)

-35.4
(26)

691.5

699.1
(1)

681.9
(13)

Trace
0200

4.1

10.3
020°
(31)
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18.8
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