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In this issue...
U.S. scientists begin 36th consecutive
year of research in Antarctica
A plume of smoke and steam rises from
the floor of the crater, obscuring the ter-
rain below. Periodically, small eruptions
hurl volcanic bombs from the lava lake 50
meters below the main crater floor. At the
crater's edge, an eight-legged robot, teth-
ered to a large eight-wheeled autonomous
land vehicle, begins slowly to descend the
150-meter, rock-strewn slope. Once it
reaches the crater floor, the spider-like
robot will begin to collect samples that it
will bring back to waiting scientists and to
record other data transmitted through the
tether line.

This is not a description of a future
space mission but rather a possible sce-
nario for a geophysical project planned for
the 1992-1993 austral summer. Beginning
November 1992, geophysicists from the
New Mexico Institute of Mining and Tech-
nology will join with specialists in robotics
from Carnegie Mellon University's Field
Robotics Center to bring advanced robotic
technology to Mount Erebus, the 3,794-

meter-high active volcano on Ross Island.
Using a robotic rover, they will attempt for
the first time in 15 years to directly meas-
ure volcanic gas emissions and make ob-
servations inside Mount Erebus' two cra-
ters, particularly of the volcano's active
lava lake in the inner crater.

Although geologists and others have
recorded observations of volcanic activity
on Mount Erebus since 1841 when James
Clark Ross first arrived at McMurdo Sound,
no one has successfully reached the lava
lake in the volcano's inner crater. In 1974
and 1978, U.S., New Zealand, and French
scientists attempted to reach the crater
floor but were prevented both times by
small eruptions that showered volcanic
bombs on the participants. Since that time,
no other attempts have been made to enter
the volcano's craters, but scientists have
used other methods to study the volcano's
activity, including setting up automatic
seismic stations, collecting gas samples
with airplanes flying over Mount Erebus
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During the 1992-1993 austral summer, Mount Erebus, the 3,794-meter-high active volcano on Ross Island, will be the site for a unique project that brings
advanced robotic technology to Antarctica for the first time. Volcanologists from the New Mexico Institute of Mining and Technology have enlisted the talents
of Carnegie Mellon robotic specialists to enable them to study the volcano's inner crater and to observe activity in the lava lake, which is 200 meters below
the outer rim.
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or with a semi-automated scanning de-
vice, and analyzing rock samples.

Mount Erebus, the most active volcano
in Antarctica, contains a persistent con-
vecting lava lake composed of highly al-
kali anorthoclase phonolite magma. Erup-
tions from the lava lake and nearby vents
occasionally can eject lava bombs over 500
meters to the rim of the main crater; how-
ever, between September and December
1984 a series of more violent eruptions
ejected bombs up to 2 kilometers away.
Since 1984 eruptive activity has been lim-
ited, but during the 1990-1991 austral sum-
mer scientists observed an increase in vol-
canic activity, which suggests to them that
the volcano may be entering an eruptive
period.

More importantly, recent studies show
that Mount Erebus is an important source
of aerosol emissions and may contribute
significant quantities of chlorine, fluorine,
sulfur dioxide, and other trace gases
to precipitating snow in East Antarc-
tica. By learning the degree to which
these gases are found in the antarctic envi-
ronment, the New Mexico geophysics team
hopes to assist other scientists studying
ancient environments from snow samples
and ice cores. Additionally, by continu-
ing their 8-year surveillance of the vol-
cano, they will learn more about the de-
gassing behavior of "open-vent" volca-
noes. Combining data on gas emissions
with patterns of eruptive behavior will
provide them with a more complete
understanding of the magmatic sys-
tem of this unique volcano.
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The walking/ repelling robot will en-
able the geophysics team to directly ob-
serve aspects of the volcano that they have
never been able to measure. The eight-
legged robot will carry instruments to
measure the temperature of the lava lake,
to collect samples of an unusual powdery
material that surrounds the gas vents on
the floor of the main crater, to measure gas
composition with an onboard gas ana-
lyzer, and to make video recordings of the
lava lake and its convection. While the
robot analyzes the composition of ases
released by the volcano from the floor of
the crater, the geophysics team will mea-
sure sulfur dioxide and other trace gases
at two other sites—at a hut on a ridge
below the crater's rim and at the crater's
rim. However, those samples collected
and analyzed by the robot will pro vide
scientists with the first gas samples not
contaminated or diluted by the ambient
air.

Technologically, the project has, far-
reaching implications not only for antarc-
tic research but also for surveillance of
dangerous, unpredictable volcanoes
worldwide and for space research. Mount
Erebus' difficult and, to some extent, un-
chartered terrain combined with harsh cli-
matic conditions is analogous to condi-
tions that a instrumented robot might en-
counter during an unmanned planetary
mission. Although the robotics team,
which is funded by the National Aeronau-
tics and Space Administration, will have
some control over the robot once it enters
the crater, they must essentially design a
system that can make decisions for the
robot as it travels along the crater floor.
The project also provides them with an
opportunity to test instruments that are
capable of withstanding extremes in tem-
perature—from -25°C in the winds at the
crater's rim to as high as 800°C inside the
volcanic vents. The Carnegie Mellon team
believes that this project is a necessary
step toward planetary missions and t11at it
will set an important precedent in mobile
autonomous operation.

As part of the Mount Erebus pro)ect,
science teams will establish a volcano ob-
servatory at McMurdo Station's Crary'Sci-
ence and Engineering Center. Initially,
the observatory will consist of a computer-
based seismic recording system, designed
by a U.S. Geological Survey geologist, nd
will provide year-round surveillance of
the volcanic activity.

One objective of the observatory, which
will acquire data via radio telemetry from
an existing network of six seismic stations
on the flanks and at the summit of the
volcano, is to continue monitoring the eis-
mic activity. In the past these seismometers
have recorded impending eruptions and
changes in the volcanic activity. These
data are important for scientific investiga-
tions of volcanoes as well as for safe air-
craft and field operations near Mount
Erebus. Because the station near the sum-
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No one has yet successfully reached the lava lake in the inner crater of Mount Erebus. A robot that
can withstand temperatures of between -25°C and 800°C will descend the crater. Once inside, the
robot will measure the temperature of the lava lake and the composition of gases released by the
volcano, enabling scientists to analyze the first gas samples not contaminated or diluted by the
ambient air.

mit is capable of recording small explo-
sions in the lava lake, the system will
enable scientists to compare the seismic
record with observations of sulfur-diox-
ide emissions and trace-gas composition.

The Mount Erebus Volcano Observa-
tory is not the only specially focused cen-
ter that will be a part of the Crary Science
and Engineering Center. Another special
center is the Antarctic Meteorological Re-
search Center (AMRC), which serves as a
resource for both meteorological research
and improved operational synoptic fore-
casting. The existing system, which was
set up during the 1991-1992 austral sum-
mer, collects and processes data from sat-
ellites passing overhead. During the 1992-
1993 austral summer, University of Wis-
consin researchers plan to install a Man-
Computer Interactive Data Access Sys-
tem (McIDAS), a computer-based system
for organizing, manipulating, and inte-
grating environmental data.

McIDAS captures the flow of meteoro-
logical data from polar-orbiting satellites,
automatic weather stations, station syn-
optic observations, and research projects. It
also is capable of receiving environment-
al data, such as weather forecasts, from
sources outside Antarctica and of serving
as a repository for existing data bases.

In Marie Byrd Land, West Antarctica,
21 scientists will use a specially equipped
Twin Otter airplane to continue their geo-
physical survey of the Ross transect zone.
This project, "Corridor aerogeophysics of
the southeastern Ross transect zone," in-
cludes airborne radar and surface altimetry
augmented by satellite imagery. With the
Twin Otter airplane, the geologists are
also able to conduct airborne gravity sur-
veys and take aeromagnetic measurements
within a carefully selected corridor that
covers the western portion of the Byrd
Subglacial Basin and the eastern-most
portion of the interior Ross embayment.
With the data they obtain, they hope to
image the tectonic structure across the
west antarctic rift system and to character-
ize the distribution of sedimentary basins,
volcanic rocks, and important ice-dynamic
boundaries within this corridor. Such an
understanding of the tectonics of this re-
gional system is critical for understanding
the evolution of the Pacific margin of Gond-
wana and determining the geological con-
trols on the dynamics of the west antarctic
ice sheet, Earth's last great marine-based ice
sheet.

Astronomers and astrophysicists who
observe phenomenon in infrared, submil-
limeter, and millimeter wavelength ranges
have found that Antarctica offers condi-
tions not found at any other terrestrial site.
Because of the near-absence of water va-
por in the atmosphere above the antarctic
central plateau, the infrared skies are clearer
and darker than anywhere on Earth. These
environmental conditions overcome the
daily variations in temperature that lead
to atmospheric noise and wind at higher

latitudes, as well as much of the infrared
background radiation. The elevation of
the antarctic plateau significantly reduces
the atmospheric path through which the
light must traverse. The geographic sin-
gularity of a polar site also allows a unique
opportunity to reduce systematic errors in
searches for cosmic microwave back-
ground anisotropies.

With new, more sensitive observing
instruments and advances in instrument
automation, astronomers are now able to
take greater advantage of the South Pole's
unique physical characteristics and geo-
graphic location. This austral summer work
will continue at the South Pole on the new
Center for Astrophysical Research in Ant-
arctica (CARA), a collaborative project of
the University of Chicago, Princeton Uni-
versity, AT&T Bell Laboratories, and other
institutions. CARA's goal is to provide at
a remote site near the station an observa-
tory housing three instruments designed
to probe the far reaches of the universe—
an antarctic submillimeter telescope and
remote observatory (ASTRO), the South
Pole infrared explorer (SPIREX), and a
cosmic background radiation anisotropy
(COBRA) instrument.

During the 1992-1993 austral summer,
University of Colorado researchers will
field test a prototype of ASTRO, a submil-
limeter telescope with a diameter of 1.7
meters that will survey the galactic plane,
the galactic center, and the Magellanic
Clouds. A second group of astronomers
from the University of Chicago will install
the first phase of the 60-centimeter-diame-
ter, near-infrared SPIREX telescope, which
will be used to explore the potential of the
South Pole as an infrared site and to make

initial surveys for primeval galaxies and
brown dwarf stars. Two field teams from
Princeton University will also participate
in CARA-related activities. One group
will install a prototype of the COBRA tele-
scope, which will search for and map in-
homogeneities in the cosmic background
radiation at sufficient sensitivity to test
definitively current theories of the origin
of the universe. The second group will
continue to measure fluctuations in inten-
sity (anisotropies) in cosmic background
radiation at wavelengths both longer and
shorter than the peak in this spectrum in
hopes of gaining information about the
initial formation of matter in the universe.

Far from the South Pole in the Antarctic
Peninsula region, biologists and other ma-
rine scientists will continue a 6-year ecol-
ogy project near Palmer Station. Their
objectives are to document interannual
variations in the development and extent
of the pack ice, to determine interannual
variations in the life histories of primary
producers and populations of key species
from different trophic levels, and to quan-
tify the processes underlying this natural
variation. With these data they will con-
struct models that link ecosystem proc-
esses to variations in the physical environ-
ment, simulate spatial and temporal rela-
tionships between selected populations,
and predict the impact of changes in the
extent of the annual pack ice cover on
ecosystem dynamics.

The 1992-1993 field season marks the
second year of this interdisciplinary proj-
ect, which is part of National Science
Foundation's long-term ecological research
program. During the first year, the project
included two major research efforts—a
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spring cruise (7 to 21 November) aboard
Polar Duke and a nearshore monitoring
and experimental program based at Palmer
Station. The spring cruise provided re-
searchers with an opportunity to study
the hydrography and optical characteris-
tics of the water column, phytoplankton
biomass, photosynthetic potential, com-
munity composition, as well as the distri-
bution, abundance, and physiological con-
dition of selected secondary predators (par-
ticularly krill). The nearshore program,
which focuses on an area within two nau-
tical miles of Palmer Station, includes re-
search on the hydrography, chemistry, and
biology of local waters, as well as the popu-
lation dynamics and ecology of Adélie
penguins and south polar skua. In addi-
tion to continuing nearshore research at
Palmer Station, their 1992-1993 research
plan includes two cruises, one aboard Po-
lar Duke (January to February 1993) and
the other aboard Nathaniel B. Palmer (March
to May 1993), along the Antarctic Penin-
sula within an established grid 900 kilo-
meters long and 200 kilometers wide.

These projects are among the 120 scien-
tific and technical projects to be supported
in Antarctica during the 1992-1993 austral
year by the U.S. Antarctic Program (USAP).
Other projects to be supported during this
year's field season include:
• continued monitoring and study of
ozone depletion above McMurdo and
Amundsen-Scott South Pole Stations
• the launch of two 81.2-thousand-cubic-
meter, high-altitude helium balloons from
Williams Field to support a gamma-ray
investigation and to test instruments that
are similar to those planned for use on
U.S.-Russian planetary space flight mis-
sions to Mars
• marine geophysical cruises in the Chil-
ean canals and fjords to extend ongoing
studies of glacial-marine environments in
the Antarctic Peninsula
• environmental research focusing on how
human activities impact on the nearshore
marine environment at McMurdo Station.

The program, which the National Sci-
ence Foundation (NSF) funds and man-
ages, will support more than 500 research-
ers at the three U.S. stations (McMurdo,
Amundsen-Scott South Pole, and Palmer
stations), aboard the two research ships
(Polar Duke and Nathaniel B. Palmer), at
remote field sites, and in cooperation
with other national antarctic programs.

Support for USAP is provided by NSF's
contractor Antarctic Support Associate
(ASA) and by military personnel under
the command of the U.S. Naval Support
Force Antarctica (NSFA). Besides ski-
equipped Hercules (LC-130) airplanes and
UH-1N helicopters flown by the Antarctic
Development Squadron Six (VXE-6), the
program is supported by U.S. Air Force
wheeled C-141 and C-5A transport air-
planes; LC-130s of the 109th Tactical Air
Group of the Air National Guard from
Schenectady, New York; wheeled C-130s

of the Royal New Zealand Air Force; and
Twin Otter airplanes flown under contract
to NSF. Ship support, as well as research
support by Polar Duke and Nathaniel B.
Palmer, is provided by the U.S. Coast Guard
icebreakers and ships under contract to
the Military Sealift Command.

In the following pages each research
project is briefly described. Highlights of
support activities are included in the tables
on pages 6 and 7.

Planned research
projects, 1992-1993
Biology and medicine

Understanding how antarctic flora and
fauna interact has taken on a new signifi-
cance in the last decade because scientists
cannot evaluate how life on the continent
and in the oceans respond to environmen-
tal changes without this information. These
investigations also help them to under-
stand how humans are affecting these
ecosytems and to hypothesize on the long-
term effects of living in this region. The
discovery of the seasonal depletion of
ozone above Antarctica brought special
attention to Antarctica's marine and ter-
restrial ecosystems. Biologists are now
probing how marine organisms are re-
sponding to the increased levels of expo-
sure to ultraviolet radiation resulting from
deterioration of the stratospheric ozone.
Other investigators are beginning to look
at the physical and psychological effects of
isolation and a harsh physical environment,
conditions that parallel life in outer space.

Human performance and adaptation
in polar environments. Lawrence A. Pal-
inkas, University of California, San Diego.
Failure to adapt to prolonged isolation
and extreme environmental conditions in
the polar regions can adversely affect both
individuals and the organizations with
which they are associated. Despite dec-
ades of research, scientists still have not
clearly identified the social and psycho-
logical characteristics associated with suc-
cessful human performance and adapta-
tion in such settings. Building on the re-
suits of preliminary work conducted in
Antarctica and the Canadian High Arctic,
we will identify the social and psychologi-
cal characteristics that will enable us to
predict how individuals working in these
regions will perform and adapt. Working
at McMurdo Station and at four atmos-
pheric-environmental service weather sta-
tions in Canada, we will acquire data by
using a battery of psychological screening
instruments and standardized debriefing
protocol. This study will add to our under-
standing of the social and psychological
consequence of adaptation and adjustment

in the polar regions and how these conse-
quences contribute to group morale and
well-being, improved safety, and perform-
ance. Additionally, we will clarify funda-
mental relationships among environ-
mental stress, coping resources, personal-
ity traits, and performance and will build
a data base for comparative and cross-
cultural studies of human performance
and adaptation in polar regions. (S-003)

Physiological development and sur-
vival of juvenile Weddell seals. I. Ward
Testa and Michael A. Castellini, University of
Alaska, Institute of Marine Sciences. I For
Weddell seals, the first year of life is criti-
cal. During this time, these seals experi-
ence a six-week period of maternal de-
pendence, develop swimming and diving
abilities, and disperse from natal colonies
as shore-fast ice turns to pack ice and open
water. Although this period is likely to
significantly affect their survival to adult-
hood and eventual reproductive success,
it is the least known aspect of the life cycle
of any mammal. Our objective is to eluci-
date some aspects of the physiology, be-
havior, and survival of Weddell seals dur-
ing their first year. Using satellite telem-
etry, we will record physical and physi-
ological changes related to the amount of
maternal care, weaning and the develop-
ment of diving abilities and will track the
development of diving behavior and dis-
persal of pups in their first year. We will
also use satellite-telemetry data to com-
pare diving and movements by one- to
two-year-old juveniles. Ina related project,
we will examine the maternal, physical,
physiological, and behavioral factors that
affect the movements of pups during their
first year and will possibly condition them
for survival. As part of a long-term study
of population dynamics, we will continue
to measure the population size, survival
rates, and productivity of Weddell seals in
McMurdo Sound. These data provide a
context for interpreting interannual vari-
ation in the condition or behavior of juve-
niles. (S-004)

The role of antifreeze proteins in freez-
ing avoidance by antarctic fishes. Arthur
L. DeVries, University of Illinois. Antarctic
fish live in waters that are perennially at
the freezing point of body fluids. If these
fish had not adapted to these conditions by
developing natural antifreeze molecthles,
the southern oceans would be devoid of
fish. The evolutionary aspects of these
"antifreezes" are of considerable scientific
interest. Studies conducted during the last
30 years have enabled us to investigate
systematically the mechanism by which
antifreezes make it possible for antarctic
fish to avoid freezing. During the 1992-
1993 austral summer, we will examine the
physiological and mechanistic processes
involved in freezing tolerance to improve
understanding of the way antifreezes
evolved in these fish. We will focus on the
synthesis of antifreezes and the factors
that control synthesis, secretion, fluid and
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tissue transport, and conservation of anti-
freezes. Besides gaining a better under-
standing of how creatures adapt to ex-
treme environments, this project also will
provide data that may have implications
for human pathologies, nucleation theory,
and crystallography. (S-005)

Cold adaptations of carbon metabo-
lism in antarctic phototrophic microor-
ganisms. J. Robie Vestal, University of Cin-
cinnati. To understand evolution and eco-
logical interactions among species, scien-
tists need to study the molecular mecha-
nisms that enable biological systems to
adapt to extreme cold. In the McMurdo
Dry Valleys of southern Victoria Land, a
complete microbial ecosystem survives at
freezing temperatures in sandstone and in
permanently ice-covered lakes. Cold-
adapted cyanobacteria, algae, and photo-
synthetic bacteria may possess unique
nucleotides and amino-acid sequences ei-
ther in their DNA or in a key carbon-
dioxide-fixing enzyme used in photosyn-
thesis. Our objective is to determine if
these sequences are present and to estab-
lish whether they account for the enzyme's
functioning at subzero temperatures. In
earlier studies, we discovered that this
carbon-dioxide-fixing enzyme has unusual
photosynthetic properties that may be re-
lated to its molecular structure. Using the
latest techniques of molecular biology, we
will selectively isolate various cyanobac-
teria, algae, and bacteria from sandstone in
the dry valleys and algal mats in dry valley
lakes. If we find that these antarctic spe-
cies do possess unique sequences in their
DNA or enzymes, we will gain new in-
sight into the mechanism of cold-adapta-
tion of species and the evolutionary rela-
tionship between these species and tem-
perate species. (S-006)

Long-term ecological research on the
antarctic marine ecosystem: an ice-domi-
nated environment. Robin Ross, Langdon
Quentin, Barbara Prezlin, and Raymond
Smith, University of California, Santa Bar-
bara; and William Fraser, Wayne Z. Trivelpiece,
and Eileen Hofmann, Old Dominion Univer-
sity. The annual advance and retreat of sea
ice may be the major physical determinant
of spatial and temporal changes in the
structure and function of antarctic marine
communities. Interannual cycles or trends
in the annual extent of the pack ice also
may significantly affect all levels of the
food web—from total annual primary pro-
duction to breeding success in seabirds.
Historical records indicate a six- to eight-
year cycle in the maximum extent of the
pack ice during the winter. This pattern is
supported by observations made during
the 1980s. The winters of 1980 and 1981
were cold; these were followed by warmer
winters until those of 1986 and 1987 when
the cold cycle repeated. Data gathered
during the last decade show that, follow-
ing the same pattern, Adélie penguins had
a higher survival rate in winters with large
amounts of pack ice. During this long-

term ecological research project, investi-
gators from six universities will define
ecological processes linking the extent of
annual pack ice with biological dynamics
of different trophic levels in antarctic ma-
rine communities. Generally, we will fo-
cus on yearly variations in representative
populations from the marine food web
(i.e., Adélie penguins, skuas, krill, and
antarctic silverfish) and on mechanistic
links controlling observed variations. With
these data, we will be able to develop
broader characterizations that can be ap-
plied to other large marine environments.
To achieve this, we will collect data at
several spatial and temporal scales. Our
collection and research methods include
remote sensing, annual monitoring (a se-
ries of process-oriented research cruises),
and modeling to link multiple spatial and
temporal scales between biological and
environmental components of the ecosys-
tem. (S-028, S-016, S-028, S-032, S-013, S-
029, and 5-021)

Energetics of adult and larval krill
(Euphausia superba). Langdon Quetin and
Robin Ross, University of California at Santa
Barbara. Euphausia superba, antarctic krill,
is a major component of the southern-
ocean ecosystem, yet little is known about
the physiological ecology of this species.
Our objective is to quantify the role of ice
biota in the winter survival of krill larvae.
From year to year, we have observed dif-
ferences in the physiological condition of
larvae during the winter. These differ-
ences could lead to differences in the sur-
vival of the young-of-the-year and, conse-
quently, the strength of any single year
class. We will study the processes under-
lying these differences during the early
and late winter. Low-food availability in
the fall, after the summer phytoplankton
blooms, suggests that larvae in early win-
ter experience several months of near star-
vation. If an additional food source, such
as ice biota found on the underside of the
sea ice, did not exist, these larvae might
not survive the winter. During a year of
heavy ice cover, larvae found under the
sea ice in late winter should have had
access to this additional food source and
are likely to be in better physiological con-
dition at the end of the winter than they
were at the beginning. We will compare
environmental conditions in open water
and under the sea ice and will sample
larvae in both environments to determine
their physiological condition. During two
month-long cruises to the southern oceans,
we will quantify nutritional contribution
of ice biota to the total energy demand of
krill larvae. Our investigation will address
several significant questions about the
wintering energetics of larval krill, in par-
ticular the role of ice biota in winter sur-
vival and subsequent recruitment. (S-014)

Limits of adaptation and microbial
extinction in the antarctic desert. E. Imre
Friedmann, Florida State University. The
cryptoendolithic microorganisms, which

colonize the upper few millimeters of lime-
stone rocks in the ice-free regions of Ant-
arctica, live in an extreme environment
near the absolute limit of their physiologi-
cal potential. Consequently, even minor
changes in the environment can trigger
community death. Although light and melt
water from snow penetrate the rocks, the
extremely low ambient temperatures ap-
pear to limit growth in these communities.
In earlier investigations, researchers found
that a climatic gradient spans a range of
sites located in the McMurdo Dry Valleys
in southern Victoria Land. By using auto-
matic data loggers to monitor the
microscale climate inside the rocks, we
will quantify these environmental condi-
tions. Computer models based on these
measurements will help us to identify for
these organisms the exact environmental
threshold—between life and extinction. To
document how dead microbial communi-
ties degrade and form trace fossils, we will
collect living and fossilized communities
and will use transmission electron micros-
copy to analyze these samples. Because
the crypotendolithic microbial ecosystem
in the dry valleys is considered a close
analog to the last stages of life on early
Mars, our investigation will help other
researchers to reconstruct the process of
extinction of life on Mars and may suggest
what form such traces of life might de-
velop on present-day Mars. (S-015)

Taxonomy and biogeography of polar
sea ice bacteria. James T. Staley, University
of Washington. Biologists estimate that the
sea-ice microbial community contributes
to between 10 and 50 percent of the pri-
mary production in polar marine environ-
ments. This community, which develops
primarily in the lowest 20 centimeters of
the land-fast congelation ice, is made up of
algae, bacteria, yeast, and protozoa. Al-
though biologists have studied in detail
the algal component (primary producers
of this community), they have conducted
few investigations of the community's bac-
terial segment. However, several facts are
known about the bacterial community.
First, they derive food from outside
sources, primarily from the algae. Second,
they appear to grow in the sea ice and be
metabolically active. Third, many of the
bacteria in this community comprise a new
group marine bacteria. Some have gas
vacuoles (a gas-filled space in a cell) which
enables the bacteria to float in stratified
water columns. Others form filaments, a
feature that is unusual for marine bacteria
especially those from planktonic habitats.
Nearly all species have bright orange, red,
and yellow pigments. Our objectives are
to characterize, identify, name, and clas-
sify strains of sea-ice bacteria in antarctic
waters. We will assess their structural and
physiological characteristics and their ge-
netic and evolutionary features. With these
data we hope to name new species and
develop a classification scheme for them.
Additionally, we will compare antarctic
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sea-ice bacteria with those from the Arctic
to determine whether separate species have
evolved in the two different environments.
(S-017)

Social structure, agreement, and con-
flict in groups in extreme and isolated
environments. Jeffrey C. Johnson, East Caro-
lina University. Our study focuses on how
an environmentally extreme and geo-
graphically isolated site affects the social
structure of groups, as well as an
individual's understanding of that struc-
ture. Working at the Amundsen-Scott
South Pole Station, we will study the inci-
dence and management of conflict and
also the effect that conflict has on the group
structure. We will collect qualitative and
quantitative data for three groups living
and working at the station to understand
group formation, status and role consen-
sus, perceived conflict, and morale. From
these data, we will develop quantitative
models of how group structure is formed.
Our study will help us to understand the
role of group structure and cognition in
the functioning of groups in isolation and
will complement work on health and ad-
aptation in polar environments. It also
will enable us to develop improved proce-
dures for assembling groups of people
who will live in the Antarctic or other
isolated environments. (S-018)

Antarctic dry valley lakes: Pathways
of organic-matter production and decom-
position. Brian L. Howes and Craig D. Tay-
lor, Woods Hole Oceanographic Institute. In
temperate regions, seasonal environmen-

tal changes and biogeochemical cycles in-
fluence freshwater-lake ecosystems. The
mixing and diluting of lake water, how-
ever, can obscure the importance of some
biogeochemical processes. The lakes of
the McMurdo Dry Valleys sharply con-
trast with temperate-zone lakes but are
uniquely suited for studying the internal
production and degradation of organic
material. Annually, glacial meltwater
forms these lakes, which are located in one
of the earth's most arid, barren environ-
ments, with minor amounts of inorganic
matter, organic material, and nutrients.
The seasonal cycle is simple—six months
of light and six months of dark—with the
permanent ice cover stabilizing the envi-
ronment. During the austral summer, suf-
ficient light penetrates the ice cover to
support algal and bacterial photosynthe-
sis. This sustains a microflora population
similar to temperate lakes without plant
nutrients but with plentiful amounts of
oxygen. Focusing on Lake Fryxell in the
McMurdo Dry Valleys, we will develop an
ecosystem-level understanding of the rates
and pathways of carbon, nitrogen, sulfur,
and water cycling. The final synthesis of
these data will be used to produce a model
of the carbon cycle in this lake for compari-
son to other similar ecosystems. Specifi-
cally, we will determine the relative im-
portance of physical versus biological pro-
cesses in controlling the composition and
distribution of bioactive and nonbioactive
gases in dry valley lakes. We will deter-
mine the relative importance of the rate at

which the water column is cycled, versus
algal-mat photosynthesis, to the produc-
tion of organic matter in the system and
the contribution of these processes to the
ecosystem's carbon cycle. The overall an-
nual rate of organic matter decomposition
in the lake ecosystem also will be esti-
mated. By understanding the processes
controlling elemental cycling in this rela-
tively simple physical environment, we
hope to enhance our understanding not
only of antarctic lakes but also of other
aquatic systems, especially marine and
estuarine sediment systems and stratified
water columns. (S-020)

The chemical ecology of shallow-wa-
ter antarctic marine invertebrates in
McMurdo Sound. William J. Baker' and
James B. McClintock, Florida Institute of Tech-
nology. Our object is to identify and to
quantify biological chemicals that affect
ecological relationships among bottom-
dwelling antarctic marine invertebrates.
In an earlier project, researchers success-
fully documented that biological chemi-
cals do have a moderate influence on eco-
logical relationships in polar communi-
ties. This finding contradicts a contempo-
rary theory that suggests that as latitude
increases the number of marine organisms
using chemical defenses decreases. Ex-
tending the scope of this earlier study, we
will investigate the chemical nature of de-
fensive agents. To accomplish this, we will
isolate and characterize biologically active
chemicals from invertebrates that previ-
ously were found to use chemical defense

Table 1. Operations highlights in continental Antarctica,

1992-1993 austral summer

Date

	

17 August	1992

	

October	1992
2 October 1992
8 October 1992
9 October 1992

12 October 1992
15 October 1992

	

21 October	1992
23 October 1992
24 October 1992

November 1992
November 1992

6 November 1992
9 November 1992

17 November 1992
21 November 1992
4 December 1992
5 December 1992

	

2 January	1993

	

10 January	1993

	

19 January	1993
28 January 1993
27-31 January 1993
2 February 1993

10 February 1993
12 February 1993

20 February 1993

Event

Winter-fly-in 1992 to McMurdo Station begins (eight flights between Christchurch, New Zealand,
and McMurdo Station are planned)
First U.S. Air Force C-5A transport flight to McMurdo Station
First U.S. Air Force C-141 Starlifter flight to McMurdo Station
Helicopter-supported science begins near Ross Island
Marble Point helicopter refueling site opens
USAP ski-equipped Hercules (LC-130) airplanes arrive at McMurdo Station
First of 10 Italian C-130 flights between Christchurch, New Zealand, and McMurdo Station
Byrd Surface Camp opens
First LC-130 flight to Amundsen-Scott South Pole Station to begin 1992-1993 austral summer operations
Field operations begin at upstream B, Siple Coast
U.S. Air National Guard squadron 109 arrives at McMurdo Station to augment LC-1 30 support to USAP (first group)
Field operations begin for Corridor Aerogeophysics of the South Eastern Ross Transect Zone, West Antarctica
Planned date for C-141 test landings at Pegasus [snow-compacted] runway on the Ross Ice Shelf
Royal New Zealand Air Force wheeled C-130 flights to McMurdo Station begin
USAP LC-1 30 flight to Vostok Station, East Antarctica
Last 109th ANG flight to Christchurch, New Zealand
Last Royal New Zealand Air Force flight to Christchurch, New Zealand
McMurdo Sound sea-ice runway closes—wheeled airplane flights end and air operations transfer to Williams Field skiway
on the Ross Ice Shelf
U.S. Coast Guard icebreaker Polar Star arrives at the McMurdo Sound ice edge and begins breaking ship channel
U.S. Air National Guard squadron 109 arrives at McMurdo Station to augment LC-1 30 support to USAP (second group)
Tanker ship arrives at McMurdo Station
Helicopter operations end; Marble Point refueling site closes
Approximate time of arrival of Russian support ship at McMurdo Station
The supply ship Green Wave arrives at McMurdo Station
Amundsen-Scott South Pole Station begins winter operations
Icebreaker leaves McMurdo Station for Pine Island, West Antarctica, to support oceanography
and terrestrial geology projects
McMurdo Station begins winter operations
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mechanisms. With these data, we will be
able to evaluate the role of these chemicals
such as feeding deterrents, antifouling
agents, or overgrowth inhibitory chemi-
cals; to determine the biological origin of
these chemical excretions (metabolites);
and to examine the storage of defensive
agents in specific tissues or mucus. Eco-
logically significant bioassays will guide
the analytical isolation and characteriza-
tion of identified defense metabolites. This
research will enhance our understanding
of the significance of defense metabolites
in the ecology of antarctic marine benthos.
(S-022)

Water-column transformation of ni-
trogen in a perennially ice-covered ant-
arctic lake. John C. Priscu, Montana State
University. Lake Bonney, located in the
McMurdo Dry Valleys, is a permanently
ice-covered lake that is divided into two
distinct lobes by a narrow, shallow chan-
nel. This lake presents a special situation
in which turbulence and upper trophic
levels are virtually nonexistent. In this
unusual ecosystem, microbially mediated
processes dominate biogeochemical reac-
tions. From data on the nitrogen dynamics
of the lake, we know that phytoplankton
are nitrogen deficient, that nitrous-oxide
concentrations in the chemocline of the
east lobe are the highest recorded in na-
ture, that bulk denitrification does not ex-
ist in the east lobe, and that nitrogen values
in the west lobe are the highest ever meas-
ured in an aquatic system. We believe that
both ammonia and oxidized nitrogen are

significant regenerated nutrients in the
upper trophogenic zone, that nitrous ox-
ide is a product of nitrification, and that in
the west lobe bulk denitrification acts as a
sink for nitrous oxide and regulates its
accumulation. To address these hypothe-
ses, we will measure microbial regenera-
tion, the use of ammonia, nitrite, nitrate
and nitrous-oxide production, and the dis-
tribution of nitrifying and denitrifying
bacteria. Our study is one of the first to
examine nitrogen dynamics in a system
lacking "top-down" regulation and pro-
vides important clues regarding microbial
nitrous-oxide production. (S-025)

Foraging and distribution patterns of
breeding emperor penguins in the west-
ern Ross Sea. Gerald L. Kooyman, Scripps
Institution of Oceanography, University of
California at San Diego. Because it is one of
the earth's most pristine environments,
Antarctica will continue to serve as a
baseline for the world. As the use of ma-
rine and terrestrial environments expands,
assessing environmental quality in Ant-
arctica will become more critical. We be-
lieve that emperor penguins can be used as
a natural indicator of environmental
change. These penguins, which appear to
be sensitive to even small changes in the
marine environment, inhabit one of the
richest marine environments surrounding
Antarctica, much of their natural history is
already known, and the birds living in this
area most likely remain in the Ross Sea
year-round. The birds living in this area
most likely remain in the Ross Sea year-

round. If this penguin species is to be used
as indicator of changing environmental
conditions, we need to know what types of
variables will be most useful for baseline
information. To determine this for the
three major colonies in the Ross Sea area,
we will compare foraging and distribution
patterns, study hunting tactics, compare
food habits and predation pressure, deter-
mine if the birds have traditional foraging
areas and depths, study predator avoid-
ance, and determine chick and egg losses.
We are also interested in discovering why
some colonies are larger than others and
why the only two "super" colonies (those
with more than 20 chicks) are within 150
kilometers of each other in the Ross Sea. If
we are successful in determining which
variables have the greatest effect, we will
be able to have an early warning system
that will indicate changes in the marine
environment. (S-026)

Physiological studies of free-diving
Weddell seals. Warren M. Zapol and Robert
C. Schneider, Massachusetts General Hospi-
tal. Focusing on the Weddell seal (Leptonychotes
weddellii), we will examine certain impor-
tant adaptations that enable these seals to
depths as great as 500 meters for long
periods (over an hour). We will concen-
trate on mechanisms of gas transport in
free-diving seals by using noninvasive
ultrasonography to evaluate the oxygen-
storage capacity of the seal's spleen and by
using continuous laser spectrophotometry
to study the role of oxymyoglobin in stor-
ing oxygen in skeletal muscle during free

Table 2. Ship schedules for the Antarctic Peninsula region,

1992-1993

Date	 Event

	

23 August	1992	Nathaniel B. Palmer cruise NBP92-5 to Weddell Sea begins

	

11 September 1992	Polar Duke cruise PD92-6 to open Palmer Station

	

18 September 1992	Nathaniel B. Palmer cruise NBP92-6 to the Weddell Sea to support marine biology

	

1 October	1992	Polar Duke cruise PD92-7 to bring researchers for the long-term ecological research project to Palmer Station

	

18 October	1992	Polar Duke cruise PD92-8 to Copacabana, King George Island, and Palmer Station

	

20 October	1992	Nathaniel B. Palmer cruise NBP92-7 to the Weddell Sea to support ocean science research

	

2 November 1992	Polar Duke cruise PD92-9 along the Antarctic Peninsula to marine biology projects

	

25 November 1992	Polar Duke cruise PD92-10—tranport passengers, arriving aboard a U.S. wheeled C-130, between King George Island
and Palmer Station

	

15 December 1992	Nathaniel B. Palmer cruise NBP92-8 to support a marine geophysics project along the Antarctic Peninsula and west
antarctic coasts

	

1 January	1993	Polar Duke cruise PD93-1 to transport science teams to Palmer Station and to support marine biology along
the Antarctic Peninsula

	

3 February 1993	Nathaniel B. Palmer cruise NBP93-1 to support a marine geophysics project in the Powell Basin

	

10 February 1993	Polar Duke cruise PD93- to transport passengers, arriving aboard a U.S. wheeled C-i 30, between King George Island
and Palmer Station

	

26 February 1993	Polar Duke cruise PD93-2 continues to support marine biology projects along the Antarctic Peninsula region
and near Palmer Station

	

22 March	1993	Polar Duke cruise PD93-3 continues to support marine biology projects along the Antarctic Peninsula region
and near Palmer Station

	

25 March	1993	Nathaniel B. Palmer cruise NBP93-2 to support four long-term ecological research projects

	

3 May	1993	Polar Duke cruise PD93-4 continues to support marine biology projects along the Antarctic Peninsula region
and near Palmer Station

	

21 May	1993	Nathaniel B. Palmer cruise NBP93-3 to support work by science teams supported by the National Oceanic
and Atmospheric Administration

	

31 May	1993	Polar Duke cruise PD93-5 to support krill research along the Antarctic Peninsula

	

5 July	1993	Polar Duke cruise PD93-6 to support marine geology and geophysics projects along the Antarctic Peninsula

	

1 August	1993	Nathaniel B. Palmer cruise NBP93-4 to support an ocean science project in the Amundsen or Bellingshausen Seas

	

9 August	1993	Polar Duke cruise PD93-7 to support long-term ecological research projects along the Antarctic Peninsula

September 1992



diving. Additionally, we will examine
how oxyhemoglobm is diverted to the heart
and brain, rather than to peripheral circu-
lation and will estimate the metabolic de-
mands in diving seals by using a velocity
meter. In parallel studies, we will examine
how the heart rate of fetal seals is altered
during diving to enable them to tolerate
prolonged periods when only limited
amounts of oxygen are available. This
multidisciplinary project will advance our
understanding of how adult and fetal ma-
rine mammals dive for prolonged periods.
(S-035)

Assembly and stability of microtu-
bules from antarctic fish at low tempera -
tures. H. William Detrich III, Northeastern
University. Macromolecular assemblies of
proteins perform many essential cellular
processes. Cytoplasmic microtubules are
tubelike, subcellular filaments composed
of a major protein subunit (tubulin), and
one or more microtubule-associated pro-
teins. The ordered assembly, maintenance,
and disassembly of cytoplasmic microtu-
bules play critical roles in cell division,
nerve growth and regeneration, cell-shape
determination, and cytoplasmic transport.
In warm-blooded vertebrates, microtu-
bules become unstable at temperatures
near 00C and break down rapidly into their
simpler subunits. In contrast, the microtu-
bules of antarctic fish remain stable below
0°C, because they must be assembled and
maintained at temperatures between ap-
proximately -2°C to +2°C. The long-term
goals of our research are to determine at
the molecular level how the tubulins of
antarctic fish have structurally adapted to
polymerize at these low body tempera-
tures and to examine the dynamics of fish
microtubules. Continuing work done dur-
ing previous austral summers, we will
compare the assembly energetics of brain
tubulins from antarctic temperate notothe-
niid fishes. Besides cloning and sequencing
the DNA messenger from antarctic and tem-
perate fish that encode alpha and beta
chains in tubulins, we will determine the
structure of tubulin genes from an antarc-
tic fish and, if possible, from a temperate
nototheniid. We also will analyze the struc-
tural features responsible for the functional
differences between brain and egg tubu-
lins and characterize the dynamic behav-
ior of antarctic fish microtubules at low
temperatures. For these molecular-bio-
logical experiments, we will use tubulin
cDNAs and genes from the nucleic acids of
the antarctic cod, (Notothenia coriiceps
neglecta), and its temperate relative—the
New Zealand black cod (N. angustata). By
comparing tubulins from antarctic fishes
with those from related temperate fishes
and warm-blooded vertebrates, we hope
to reveal the molecular interactions and
structural features necessary for microtu-
bule assembly at low temperatures. (S-037)

Foraging habitats and behavior of
pygoscelid penguins. Wayne Z. Trivelpiece,
Old Dominion University. Penguins are

major predators of krill (Euphausia superba)
and an important component of the ant-
arctic marine food web. To understand
thoroughly the structure and function of
the antarctic ecosystem, biologists must
have data on population dynamics, as well
as the factors that regulate the size of pen-
guin populations, especially the dominant
antarctic genus—pygoscelid penguins.
The three pygoscelid penguins—Adelie
(Pygoscelisadeliae), chinstrap (P. antarctica),
and gentoo (P. papua)—nest sympatrically
at Point Thomas, King George Island, near
the Polish Arctowski Station. For several
years, we have banded penguins at this
site and studied their breeding and feed-
ing ecology. Results of these studies indi-
cate that each species responds differently
to winter conditions, differs in annual sur-
vival levels, and has different age and sex
requirements to maintain its population
levels. Our primary objectives are to deter-
mine age-specific demographic parame-
ters for these penguin populations and to
compare these parameters with Adélie
populations in different environments.
Another objective is to compare the forag-
ing behavior and ecology of the three spe-
cies and, within each group, to compare
the feeding proficiency of young, inexpe-
rienced, breeders with older, experienced
breeders. Results from the latter effort
should help to explain patterns observed
in the demographic data. This informa-
tion will improve significantly the scien-
tific understanding of the trophic relation-
ships among these penguins and will en-
able us to test hypotheses on how age
affects foraging proficiency and how for-
aging proficiency affects breeding and re-
cruitment patterns. (S-040)

Sources, distribution, and fate of hy-
drocarbons in the vicinity of the Bahia
Paraiso, Arthur Harbor, Antarctica.
Mahlon C. Kennicutt II, Geochemical and
Environmental Research Group, Texas A&M.
The grounding of the Bahia Paraiso and the
subsequent leakage of fuel and oil from the
ship into the relatively pristine environ-
ment of Arthur Harbor raised the specter
of a major ecological disaster caused by
human activities in the polar climates. Our
objective is to investigate the distribution,
sources, and fate of hydrocarbons along
the Antarctic Peninsula. Hydrocarbons
are ubiquitous components of marine and
terrestrial systems and represent inputs
from biological processes, local contami-
nation, atmospheric transport, recycled
continental material, and digenesis. The
biogeochemical cycle of hydrocarbons en-
compasses various interactions, which
impart characteristic compounds that can
be used to trace complex processes. By
examining in detail hydrocarbons and their
altered by-products,we will be able todocu-
ment the relative importance of various
inputs, as well as to provide insight into
the processes that determine how pollut-
ants are distributed. Cores taken close to
scientific stations will be used to docu-

ment the onset, composition, and mgni-
tude of hydrocarbon pollution causd by
human presence on the Antarctic Pnin-
sula. To provide a historical perspective,
we will analyze core samples dated by
tracer methods. Shallow sediments' col-
lected near Palmer Station will be 'ana-
lyzed as well as surficial sediments from
remote areas. With these data, we also will
be able to assess the importance of present-
day atmospheric transport of hydrocar-
bons produced by combustion. We hope,
through this investigation, to determine
the relative importance of local anthropo-
genic, global anthropogenic, and natural
combustion hydrocarbons. (S-041)

Antarctic telepresence/power demon-
stration project. Robert Wharton, Desert
Research Institute. Working with invsti-
gators from the National Aeronautics and
Space Administration, we will demonstrate
the potential uses of a basic telepresence
system—a system that can see but not
move. This system, attached to a submers-
ible remotely operated vehicle, will be iised
to map the biological, chemical, and physi-
cal characteristics of ice covered Lake Hoare
in Taylor Valley. With data obtained by
this system we will develop three-dimen-
sional profiles of temperature, light, cur-
rents, dissolved oxygen, and microbial'dis-
tribution and morphology. (S-042)

Long-term ecological research on the
antarctic marine ecosystem: microbiol-
ogy and carbon flux. David M. Karl, Uni-
versity of Hawaii. Investigators from six
U.S. universities are conducting a compre-
hensive measurement program of jC

dominated ecosystems in the Antarctic
Peninsula region near Palmer Station. this
long-term project focuses on primary pro-
duction, krill populations, and sea birds. It
also emphasizes the development of eco-
system models that will provide a predic-
tive capability for issues related to global
environmental change. This austral sum-
mer we will join this group. Our part of the
project focuses on the biogeochemical cy-
cling of carbon and associated biological
elements. (S-046)

Nitrogen dynamics within two inter-
national southern oceans: Joint Global
Ocean Flux Studies cruises. Walke, 0.
Smith, Jr., University of Tennessee, Knoxville.
The southern oceans are recognized as a
critical region with regard to its oceanic
productivity and global carbon dioxide
balance. The region is known to be elevated
in nutrients year-round, but marine scien-
tists have observed extreme temporal and
spatial variability on all scales of produc-
tivity, biomass, and vertical flux of organic
matter. Our project focuses on nitrogen
dynamics with an emphasis on new pro-
duction. New production (the photosyn-
thetic production of organic material based
on nitrate as a nitrogen source) represents
the organic matter that is available for
export from a system in equilibrium. En-
vironmental factors controlling new pro-
duction in the Antarctic appear to be quan-
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titatively different from those in temper-
ate seas. Our experiment is aimed to deter-
mine the relationship between new pro-
duction and factors such as irradiance,
heterotrophic use of reduced nitrogen com-
pounds, and concentrations of urea and
ammonia. During late October and early
November 1992, we will use the Polar Duke
to collect water samples and measure vari-
ous physical and chemical parameters in
the water column of the Bellingshausen
Sea. Later, we will continue this research on
two international, multidisciplinary cruises
aboard British and French ships. (S-047)

Stomach oils and reproductive ener-
getics in antarctic seabirds. Daniel D.
Roby, Southern Illinois University. Antarc-
tic diving petrels, unlike other surface-
feeding seabirds in the Antarctic, have lost
their ability to produce stomach oils to
feed their young. Consequently, petrel
chicks grow more slowly and fledge at an
older age than seabird chicks reared on
food containing as much as 20 percent
stomach oils. If stomach oils provide an
adaptive advantage to these other seabird
chicks, it is not known. One of our objec-
tives is to learn how the presence or ab-
sence of stomach oils in food may influ-
ence the growth rates of chicks. To do this,
we will have diving petrels rear nonpetrel
chicks that normally are fed food contain-
ing stomach oils and will have other sea-
birds raise petrel chicks. We are interested
specifically in observing gastrointestinal
transit rates, the efficiency with which fats
are assimilated, the patterns of fat storage
and catabolism, growth and development,
the efficiency with which adults find food,
and the net-production efficiency of the
parent-offspring unit. From the results of
this project, we will determine the ecologi-
cal and energetic significance of stomach
oils in reproduction, as well as the factors
responsible for the absence of stomach oils
in diving petrels. (S-049)

Trophic coupling between mesope-
lagic and sea-ice communities in the
Weddell Sea. Kenneth L. Smith, Jr., Univer-
sity of California at San Diego, Scripps Insti-
tute of Oceanography. Recently, scientists
discovered deep-sea fish in the stomachs
of surface-feeding seabirds that forage in
open areas of pack ice. This discovery
suggests the surprising possibility that a
prey-predator relationship may exist be-
tween two apparently disjunct communi-
ties. Although many of the deep-sea spe-
cies found in the stomachs of these birds
are known to migrate vertically each day,
most of these fish have been caught in
open waters away from the ice at depths of
100 meters or greater. The seabird species
sampled are not known to forage deeper
than 5 meters. This prey-predator cou-
pling is intriguing, but the relationship is
difficult to address with conventional
methods because of the many problems
associated with sampling in pack ice. As a
first step, we will examine the interaction
between the under-ice mesopelagic com-

munities (from 100 to 1,000 meters depth)
and the epipelagic (from the surface to 100
meters depth) communities. We will use
moored, upward-looking hydroacoustic
instruments to determine the distribution,
abundance, and movements of deep-sea
fish in the epipelagic zone of the water
column at two stations in the Weddell
Sea—one in the pack ice and one in the ice-
free area to the north. Our objective is to
determine if the vertical distribution, abun-
dance, and movements of acoustically de-
tectable fish in the epipelagic zone are the
same in ice-free and ice-cover oceanic re-
gions. This research is a short-term feasi-
bility study: If hydroacoustic techniques
prove successful, however, we will con-
duct a more comprehensive, long-term
study to examine quantitatively prey-
predator links between deep-sea and sea-
ice fish communities and bird populations.
Because of the extent of oceanic ice cover
and the wide dispersal of seabird popula-
tions in the polar regions, we anticipate
that such links are important to the overall
carbon cycle in polar waters. (S-050)

Energetics of reproduction and forag-
ing in Adélie penguins. Mark A. Chappell,
University of California at Riverside. Adélie
penguins, (Pygoscelis adeliae), are the most
abundant of the antarctic penguins and
are an important component of the marine
ecosystem. The breeding, ecology, behav-
ior, and thermal physiology of Adélies
have been extensively studied, but many
aspects of their ecological and reproduc-
tive energetics have not yet been described.
In this study, we are measuring rates of
energy consumption and changes in body
composition in breeding Adélies while si-
multaneously studying their foraging be-
havior. These data will enable us to deter-
mine reproductive efforts and to calculate
the trophic impact of breeding Adélies on
the surrounding marine ecosystem. (5-200)

Persistence and environmental impact
of enteric bacteria in an antarctic marine
environment. G.A. McFeters, Montana State
University. Because of the increased num-
ber of people traveling in Antarctica, the
effects of human activities on the ecosys-
tem has become an important issue. The
disposal of human sewage under polar
conditions is an especially difficult prob-
lem, and the release of untreated sewage
from McMurdo Station has drawn consid-
erable attention. However little is known
about the persistence of sewage and pa-
thogenic bacteria under these conditions.
Our objective is to describe key issues re-
lated to the potential public health hazard
and the environmental impact of releasing
untreated waste into McMurdo Sound.
Specifically, we will examine the spatial
distribution of the present sewage plume
within the sea ice and water column, the
influence of sewage effluent on the sea-ice
microbial community, the persistence of
pathogenic bacteria and other organisms,
and the impact of the present sewage dis-
posal system on intestinal microflora of

native fauna adapted to near-freezing
water temperatures. We believe that the
sewage plume does not extend to the area
near the station's drinking water intake
and that the sewage has minimal influence
on native microbial communities and
higher trophic organisms. However, be-
cause the ambient conditions in McMurdo
Sound may enable some sewage-related
organisms to survive, our hypothesis must
be tested. (T-321)

Marine and terrestrial
geology and geophysics

Surveying, mapping, and describing
most of the geologic features in Antarctica
has enabled geologists during the last 30
years to understand regional geology and
geophysics and also to address topics that
apply to other areas of the world. Antarc-
tic data have supported such theories as
plate tectonics and the existence of the
ancient supercontinent Gondwana. With
most reconnaissance work completed, ge-
ologists and geophysicists focus on the
role of the south polar region in global
geodynamics, the evolutionary history of
endemic marine and terrestrial biota, and
Antarctica's role in the evolution of ocean
circulation. Special considerations include
investigating the tectonic relationship be-
tween West Antarctica and other areas of
the world to learn more about Gondwana
before it broke up, probing past environ-
ments through fossil data, and studying
meteorites, which have been uniquely con-
centrated on the surface of the antarctic ice
sheets. The complex structure of the sea
floor presents fundamental problems in
geology and geophysics. The detailed sedi-
ment record of changes in the antarctic ice
sheet enables marine geologists to learn
more about the continent's glacial history
and the changes brought about by the
break-up of Gondwana.

Geodetic satellite observations. Ar-
nold Tucker, Applied Research Laboratories,
University of Texas at Austin. At McMurdo
Station, we will operate and maintain a
geodetic satellite observatory to collect
dual-frequency, doppler data from polar-
orbiting satellites. These satellites trans-
mit similar data to Amundsen-Scott South
Pole Station on specific orbits. Our obser-
vatories at both sites record changes in elec-
tromagnetic frequencies relative to the po-
sitions of the observatory and the satellite.
With these data, we can help determine
spatial and time variations of the iono-
sphere and provide geodetic positioning
controls. Data from the South Pole will be
relayed via the South Pole satellite data
link and then on to the United States via
the University of Texas INMARSAT geo-
synchronous satellite communications sys-
tem. Two members of the field team will
winter over to support the year-round, con-
tinuous operation of the program. (S-051)

September 1992



200
190
180
170
160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

0

USAP 1992-1993 science field program
Scientists & projects by discipline

Biology Ocean science Geology	Glaciology	Climate	Ozone	Astronomy
Discipline

Number of scientists	M Number of projects

During 1992-1993, the U.S. Antarctic Program, funded and managed by the National Science
Foundation, will support more researchers working in Antarctica than ever before. More than 500
researchers will conduct 120 science and technology projects at the three U.S. stations, at remote
camps, with other national antarctic programs, and aboard U.S. and foreign research ships. Two large
field camps will be supported in West Antarctica—one in Marie Byrd Land and one on the Siple Coast.
Additionally, U.S. scientists will work with scientists from the United Kingdom, New Zealand,
Germany, Italy, Chile, and Russia.

Antarctic surveying and mapping pro-
gram. Roy R. Mullen, Jerry L. Mullins, and
Alan R. Stevens, U.S. Geological Survey, De-
partment of the Interior. Accurate maps are
essential for antarctic research and for op-
erational and logistical support of research
or other activities, including search and
rescue. Additionally, maps provide a
knowledge base for support of future U.S.
antarctic interests and, by their authorita-
tive coverage of large portions of the con-
tinent, serve to maintain an active U.S.
presence in Antarctica. As part of the
effort to collect data suitable for future
satellite mapping programs and to increase
the data available for 1:50,000-scale map-
ping programs, U.S. Geological Survey
personnel will continue to do field sur-
veys. These maps will include such scien-
tific information as geologic data and will
support future expeditions by providing a
base from which to plan scientific investi-
gations and data collection activities. At
Amundsen-Scott South Pole Station, two
U.S. Geological Survey technicians will
continue to operate electronic doppler
equipment (to track overflights of Navy
navigational satellites throughout the
year), the South Pole seismometer (part of
the Worldwide Standardized Seismology
Network), and the ultra-low-period seis-
mology equipment. Also, four survey
personnel will conduct geodetic surveys
in the McMurdo Dry Valleys and on Ross
Island and will operate Global Position
Satellite stations at Amundsen-Scott South

Pole and McMurdo stations and at Byrd
Surface Camp. (S-052)

Tectonic controls on formation and
evolution of Permian depositional ba-
sins in the Transantarctic Mountains as
interpreted from strata-exposed areas.
John L. Isbell, Ohio State University, Byrd
Polar Research Center. The rock strata ex-
posed in the Transantarctic Mountains
were deposited in a major foreland basin
that developed adjacent to the Gond-
wanide mountain-forming belt during the
late Paleozoic and early Mesozoic. Major
geologic features in this region include a
foreland basin exposed in the central
Transantarctic Mountains, a possible high
(an elevated region) along the foreland
basin, and an intracratonic basin exposed
in southern Victoria Land. The Nimrod
and Byrd glaciers are located between the
two stratigraphic basins. Because data
from the area between the two glaciers are
limited, relationships between the basins
are unresolved, and additional informa-
tion is needed to identify the mechanisms
that controlled their development and evo-
lution. Our sedimentologic and stratigra-
phic analysis will identify and correlate
the strata between the central Transantarc-
tic Mountains and southern Victoria Land,
establish the nature of the Beacon strati-
graphic sequence and the depositional
environments of the Permian strata between
the two glaciers, determine what controlled
the formation and evolution of the basins,
ascertain whether or not the Paleozoic high

exists, and identify depositional patterns
for use in reconstructing the regional ge-
ography before it was possibly offset by
the Byrd Glacier fault. (S-055)

Solidification front instability and si-
licic chaos in basaltic sills. Bruce D. Marsh,
Johns Hopkins University. Since the begin-
nings of igneous petrology, geologists have
concluded that magmas with distinctly
different compositions (bimodal magmas)
can occupy the same magma chamber si-
multaneously. The close associatiors of
certain igneous rocks (i.e., granophyre and
plagiogranite) with basalt and the scarcity
of rocks of intermediate compositions have
led petrologists to propose varying pro-
cesses to explain the phenomenon. Iso-
lated observations made by many investi-
gators suggest that possibly the inward-
spreading, partially crystalline meshwork
(or solidification front) along the roof of
sheet-like basaltic intrusions thicken to the
point of gravitational instability and begin
to tear internally. Gashes and lenses open,
and nearby late-stage, intervening melt is
forced in to fill the potential void. This
process is called solidification front irsta-
bility (SF1). Our field studies focus on the
diabase sills of Antarctica, some of which
are perhaps the best examples of soliçlifi-
cation front instability. We will augment
these studies with experimental and ana-
lytical investigations to delineate the phys-
ics and chemistry of SF1. Similar, comple-
mentary field studies will also be under-
taken at Stott Mountain, Oregon, and Zora,
Pennsylvania. (S-056)

Antarctic search for meteorites. Wil-
liam A. Cassidy, John W. Schutt, and Ralph P.
Harvey, University of Pittsburgh. Meteor-
ites are useful for investigating possible
changes through time in the meteoroid
flux at earth, measuring the cosmic-,ray
flux in past eras, searching events in which
asteroid parent bodies were disrupted, and
defining the abundances and characteris-
tics of pre-solar-system organic molecules.
During the last 2 decades, field teams from
the United States, Japan, and, more re-
cently, a consortium of European coun-
tries have collected approximately 16000
meteorite fragments that represent be-
tween 2,000 and 5,000 distinct impacts on
the ice sheet—making the antarctic collec-
tion comparable in size to the total number
of meteorites collected from sites world-
wide over all time. One of our continng
goals is to bring these fragments to façili-
ties in the United States where they are
analyzed, catalogued, and made avai1b1e
to interested researchers. A second goal
has been to understand how the meteorite
concentrations are related to ice-sheet çly-
namics. The existing collection incluØes
many meteorites of previously unknown
types and varieties. By continuing this
project, we expect to provide many more
such specimens, including new lunar
samples and others of possible Martian on-
gin. We will also continue to study meteor-
ite stranding surfaces to collect informa-
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lion on the relationship between exposed
ice and meteorite concentrations. (S-058)

Paleomagnetic study designed to es-
tablish and refine the early Paleozoic ref-
erence poles of East Antarctica. Anne M.
Grunow, Byrd Polar Research Center, Ohio
State University. The study of ancient mag-
netic fields (or paleomagnetism) results in
data that can be used not only to determine
the positions of the magnetic pole over
time but also the movement of continents.
For East Antarctica, geologists have estab-
lished reference poles for only two time
periods in the Phanerozoic—the Ordovi-
cian and the Middle Jurassic. Although the
Middle Jurassic pole is well established and
in good agreement with other Gondwana
and Laurentian Middle Jurassic poles, the
early Paleozoic reference poles are not that
well established. Our objective during the
1992-1993 austral summer is to collect data
that will enable us to provide new refer-
ence poles from southern Victoria Land in
cratonic East Antarctica between 550 and
450 million years ago (the Early Cambrian
to the Late Ordovician). New paleomag-
netic data from east antarctic Cambrian
and Ordovician rocks will help define the
path of the apparent movement (polar
wander) of poles in Gondwana during
early Paleozoic and will increase our un-
derstanding of East Antarctica's early Pa-
leozoic tectonic evolution. (5-062)

Tectonic evolution of the antarctic sec-
tor of the Pacific margin: Mesozoic and
Paleozoic development of Marie Byrd
Land II. Ian W.D. Daiziel and Dennis Kent,
Inst it ute for Geophysics, University of Texas
at Austin. Geologists have long appreci-
ated the importance of the boundary be-
tween the east antarctic fragment of the
Gondwana Precambrian shield and the
west antarctic sector of the circum-Pacific
mountain-forming belt. Understanding
the nature of the boundary and how the
tectonic evolution of West Antarctica re-
lates to that of East Antarctica, however, is
still a fundamental problem—one which
is critical to studies of global plate interac-
tions, paleocirculation in the southern
oceans, paleoenvironment, and paleobio-
geography, as well as to the processes that
control the growth of the continents. This
study is part of a tripartite United States-
New Zealand-United Kingdom effort to
examine the geology of Marie Byrd Land.
The overall goal is not merely to complete
geographic coverage of the antarctic sec-
lion of the Pacific margin, but also to de-
velop an integrated picture of the tectonic
development of West Antarctica within
the framework of both the Gondwana and
the Pacific Ocean basin evolution. (S-063)

Ross Ice Shelf aeromagnetic survey.
John C. Behrendt, U.S. Geological Survey,
Denver. Working with the German Na-
tional Antarctic Expedition, we will con-
duct an aeromagnetic survey over the
northeastern Ross Ice Shelf. Our objectives
are to determine whether the Terror Rift in
the Victoria Land Basin continues south of

Ross Island and to establish the presence
or absence of submarine and subglacial
volcanos and subvolcanic intrusions asso-
ciated with late Cenozoic rifling. (S-067)

Paleobotany and bioshatigraphyof the
Allan Hills area. Edith L. Taylor and Tho-
mas N. Taylor, Byrd Polar Research Center,
Ohio State University. Antarctic fossil flo-
ras and faunas are becoming increasingly
more important in understanding
paleoecosystems and paleoclimates not
only of the region but also of the high
latitudes in general. During the late Paleo-
zoic and Mesozoic, Antarctica occupied a
critical position in the center of Gond-
wana, an important factor in understand-
ing the distribution of past floras and mi-
gration routes into other continents. Un-
fortunately, scientists have only recently
begun to collect plant and animal fossils in
Antarctica; consequently, our knowledge
of particular floras and their relationships
to those on other Gondwana continents is
still developing. Working in the Allan
Hills region of southern Victoria Land
during the 1989-1990 austral summer, we
found that this area is unique because of
diverse types and ages of plant fossils there.
The rock strata in this region contains not
only Permian and Triassic fossils but also
Jurassic fossils, which are rare in East Ant-
arctica. Besides the more common com-
pression/impression floras, we found
permineralized peat in both Permian and
Triassic rocks, as well as silicified wood.
Our objective during the 1992-1993 austral
summer is to collect these floras, place
them in their paleoecologic and stratigra-
phic settings, and describe the plants in
detail. These data will provide, taxonomic,
paleoecologic, paleoclimatic and biogeo-
graphic information that can be compared
with other better known floras in Antarc-
tica and Gondwana. (S-068)

Geological and geophysical studies in
the Ford Range of Marie Byrd Land, West
Antarctica. Bruce P. Luyendyk and David L.
Kimbrough, University of California at Santa
Barbara. In Gondwana reconstructions,
Marie Byrd Land is juxtaposed with por-
tions of New Zealand and the Campbell
Plateau. The breakup of the Pacific margin
of Gondwana is reflected in well-docu-
mented Cretaceous and Early Tertiary ex-
tension and rifting in the region. A se-
quence of magnetic anomalies records the
opening of the Tasman Sea and the split-
ting off of New Zealand about 85 million
years ago. Events in Marie Byrd Land may
relate to the tectonics of the Gondwana
Pacific margin before and following this
rifting. Although there are many geologic
parallels between New Zealand and Marie
Byrd Land, it is unclear whether they indi-
cate that the two regions were part of the
same unit. From previous research in New
Zealand's Western Province, we know that
there is a sequence of Cretaceous meta-
morphic events related to the rifting of
Gondwana. Through paleomagnetic stud-
ies, we also have identified a Permian ter-

rane that formed during the Earlyjurassic
justbefore Gondwana broke up. By study-
ing the tectonic history of the Ford Range
in Marie Byrd Land, we hope to determine
whether or not similar events occurred in
this part of Antarctica. Other geologists
have described West Antarctica as a col-
lage of microplates that appear to have
been closely related to each other and Ant-
arctica since the Jurassic, but the relation-
ship of Marie Byrd Land to these micro-
plates during this time is less clear. Paleo-
magnetic data for the region indicates that
Marie Byrd Land was at a higher latitude
about 100 million years ago and that since
this time it has rotated independently of
East and West Antarctica. Working with
the German National Antarctic Expedi-
tion during the 1992-1993 austral summer,
we will conduct an aerial geomagnetic
survey of the northeastern Ross Ice Shelf.
This survey will extend our previous stud-
ies of exposed Late Precambrian and Early
Paleozoic metasediments, gneisses, and
migmatites, carboniferous and Cretaceous
plutonic rocks, and Cenozoic and Quater-
nary volcanic rocks. Data from petrologic,
geochronologic, and paleomagnetic stud-
ies will also be used to reconstruct the tec-
tonic evolution of Marie Byrd Land. (S-070)

Transverse structural segmentation of
the Transantarctic Mountains. Terry I.
Wilson, Ohio State University. The Transan-
tarctic Mountains, Antarctica's intraconti-
nental mountain belt, developed along the
crustal boundary between the subconti-
nents of East and West Antarctica. These
mountains appear to have been formed by
processes occurring within the Antarctic
Plate, probably related to the extension
and rifting of the earth's crust that pro-
duced the Ross Sea, during the Mesozoic
and Cenozoic. Focusing on transects par-
allel and perpendicular to the mountains,
we will map the orientation patterns of
faults, fractures, and dike swarms between
the Ferrar and Koettlitz Glaciers. In con-
trast with other continental rift systems,
such structures do not change their tilt
direction between segments; additionally,
transverse structures (those features per-
pendicular to the mountains) are associ-
ated with depressions that suggest ten-
sional "pull-apart" zones. Our objective is
to determine the history of structural move-
ment along the boundary between East
and West Antarctica during the early stages
of the breakup of Gondwana in the Juras-
sic as well as during the formation of the
Transantarctic Mountains in the Cenozoic.
The results of this investigation will help
establish the direction of displacement as-
sociated with these structures and will test
conflicting hypotheses on the relative
movement of East and West Antarctica
during the Gondwana breakup. The data
also will provide a three-dimensional pic-
ture of the structure of the Transantarctic
Mountains that will be useful for model-
ing the processes associated with rifting
and uplift of a mountain chain. (S-072)
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Temporal evolution of the Transan -
tarctic Mountains and West Anarctica.
Edmund Stump, Arizona State University.
One significant problem remaining in
Gondwana geology is the evolution of West
Antarctica during and following the
breakup of Gondwana. Because the Ant-
arctic Peninsula overlaps southern South
America in reconstructions that keep the
present-day outlines of the continents in-
tact, some shuffling of west antarctic mi-
croplates must have occurred during or
after the breakup. A critical aspect of the
problem is determining the timing of move-
ments among these west antarctic plates,
the opening of the Ross and Weddell seas,
and the uplift of the Transantarctic Moun-
tains. The tectonic evolution of these major
features has generated magmas only at
limited times. Because movements accom-
panying this evolution have not exposed
middle crustal levels, apatite fission-track
analysis has proven to be the most effec-
tive technique for dating low-temperature
thermal histories. We will use fission-
track analysis to study the uplift and denu-
dation history of the Transantarctic Moun-
tains in the Horlick and Thiel Mountains
and the Ellsworth Mountains in West Ant-
arctica. For each region we will vary our
sampling methods according to the type of
relief, rock, nearness to tectonic features,
and lateral extent of an outcrop. The
samples will be returned to the Fission-
track Laboratory at Arizona State Univer-
sity and will be processed using the exter-
nal detector method as well as track-length
measurements. (S-076)

Dry valley seismograph project. John
S. Derr, U.S. Geological Survey Albuquerque
Seismological Laboratory. Increasing the
availability of high-quality seismic data
from Antarctica is a long-term objective of
many investigators. Such data, when com-
bined with data from the Worldwide Stan-
dardized Seismological Network, would
provide needed azimuthal control for lo-
cating seismic events in both the Northern
and Southern hemispheres. During sev-
eral austral summers, we surveyed sites
and installed equipment in southern
Victoria Land's ice-free valleys. Eventu -
ally, data will be transmitted in real time
via a geosynchronous satellite to the U.S.
Geological Survey's Albuquerque Seismo-
logical Laboratory as part of a larger seis-
mic data collection network. (S-078)

West antarctic volcano exploration
(WAVE II). William C. McIntosh and Philip
R. Kyle, New Mexico Institute of Mining and
Technology. Our project consists of de-
tailed field and laboratory studies of Ceno-
zoic volcanic rocks in Marie Byrd Land,
Antarctica. This area, one of the earth's
largest volcanic provinces, contains im-
portant records of Cenozoic glacial-volca-
nic history, petrogenesis, and tectonic evo-
lution of West Antarctica. Our objective is
to extend detailed field coverage to Marie
Byrd Land volcanoes, which are still
known only on a reconnaissance level.

Subsequent laboratory studies will include
geochemical and isotopic analyses, radio-
metric dating, and surface exposure dat-
ing. This is an international cooperative
program involving earth scientists from
the United States, the United Kingdom,
and New Zealand. (S-080)

Mount Erebus Volcano Observatory:
a pilot study for seismic, gas, and robotics
surveillance. Philip R. Kyle, New Mexico
Institute of Mining and Technology. Mount
Erebus, the most active volcano in Antarc-
tica, has been in a continuous eruptive
state throughout the twentieth century.
The volcano is unique because it contains
a persistent, convecting lava lake com-
posed of highly alkalic anorthoclase phono-
lite magma. During the time that the vol-
cano has been observed, eruptive activity
from the lava lake and adjacent vents has
consisted of minor strombolian eruptions
that occasionally eject volcanic bombs to
heights of over 500 meters. Recent work
has also shown Mount Erebus is an impor-
tant source of aerosols in the antarctic at-
mosphere and most likely contributes sig-
nificant quantities of chlorine, fluorine,
and other trace components to the snow
falling on the east antarctic ice sheet. These
data have important consequences for
chemists who are trying to decipher
paleoenvironments from snow and ice-
core analyses. Our objective is to establish
the Mount Erebus Volcano Observatory at
McMurdo Station. The observatory will
enable us to continue surveillance of the
volcano, and the observations from this
site will expand scientific understanding
of the degassing behavior of an "open
vent" volcano. Measurements of sulfur
dioxide taken at Mount Erebus between
1983 and 1991 are among the most exten-
sive and detailed made at any volcano
over a long period. (S-081)

Constraints on the place of Antarctica
in the Cambrian world. Albert J. Rowell,
University of Kansas. East Antarctica was in
tropical latitudes and part of east Gond-
wana during the Cambrian (between 500
and 600 million years ago). A recent hy-
pothesis postulates that the North Ameri-
can and combined Australian/east antarc-
tic cratons were juxtaposed in the Late
Proterozoic and that their Pacific-facing
margins were originated as a conjugate rift
pair during the latest Proterozoic-Early
Cambrian interval. Our goal is to test this
hypothesis, because its acceptance has pro-
found implications of shared geologic his-
tory. We will compare in detail Cambrian
events and faunas, concentrating on areas
of the southwestern United States and the
Queen Maud-Pensacola mountains seg-
ment of Antarctica—regions where the two
continental masses are inferred to have
been closest. (S-082)

Quaternary marine stratigraphy and
sedimentology of Chilean fjords and con-
tinental shelf, western Patagonia. John
Anderson, Rice University, and Jay A. Stra y

-ers, Northern Illinios University. Our objec-

tive is to examine fundamental questions
concerning the dynamics of the Patago-
nian ice sheet during the late Wisconsin
glaciation and this ice sheet's response to
changing marine and terrestrial climate
during the transition between the last gla-
cial and interglacial periods. To acquire
information, we will collect single-chan-
nel seismic-reflection data, 3.5 kilo-hertz
profiler data, and piston cores during two
marine geological cruises along the fjords
and continental shelf of southern Chile.
This research extends current investiga-
tions into the marine geology of the Ant-
arctic Peninsula by including glaciahma-
rine environments from a wider latitu-
dinal range. We will analyze the geochem-
istry and isotopic composition of collected
cores to document changes in micro-flora
(particularly diatoms) and micro-fauna: and
will study the palynology of some cores to
refine our understanding of the relation-
ship between terrestrial and marine paleo-
climates. To enhance the applicability of
litho- and seismo-stratigraphic studies to 
broader range of Quaternary science,: our
project will be conducted in cooperation
with Chilean geologists who are studying
the sedimentary and tectonic history of the
region and with other U.S. researchers who
are studying marine and terrestrial paleo-
climate. (S-084 and S-085)

Late Quaternary paleoclimatic history
of southern Chile: Evidence from the
marine record. Amy Leventer, Byrd Polar
Research Center, Ohio State University. Sotith-
ern South America provides a natural and
almost continuous transition from polar to
temperate climatic settings. To establish
the temporal and physical links between
the oceanic, atmospheric, and terrestrial
systems in the southern hemisphere, high-
resolution late Quaternary paleo-oceno-
graphic and paleoclimatic records are es-
sential. Our project addresses the late
Quaternary marine record contained in
marginal sediments of the Pacific rim of
southern Chile. We will use diatom,
foramineral, and mineralogic analyses of
modern and late Quaternary sediments to
develop a high-resolution biostratigraphy
and to reconstruct paleo-ecologic, paleo-
oceanic, and paleoclimatic conditionsi By
comparing these results with paleoclimatic
interpretations of terrestrial and ice-core
data, we will have a more comprehensive
understanding of the oceanic-atmospheric-
terrestrial response to climate change. Our
goal is to develop a high-resolution late
Quaternary climate record for southern
Chile. With this record we will establish
the relationships in the timing and extent
of late Quaternary glacial /climatic fluc-
tuations between the Antarctic Peninsula
and South America and complete a re-
gional framework for future paleoclimatic
studies of the neoglacial history of south-
ern South America and the Antarctic Pen-
insula region. (S-086)

Marine heat flow around West Ant-
arctica. Lawrence A. Lawyer, Institute for
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Geophysics, University of Texas at Austin.
Scientists have made significant progress
in understanding the tectonic evolution of
the Antarctic Plate. Paleomagnetic data,
marine magnetic anomaly identifications,
Geosat-derived tectonic lineations, heat-
flow derived seafloor ages, and mathemati-
cal solutions for plate motions around triple
junctions have all contributed to a better
model for the tectonic evolution of the
circum-antarctic region. However, sig-
nificant questions, which can be tackled
using heat-flow measurements, remain
about the Mesozoic to Recent tectonic evo-
lution of the antarctic continental margin.
In our investigation, we will use heat-flow
measurements to address one of these prob-
lems—the determination of the age of the
Powell Basin at the end of the West Antarc-
tic Peninsula and its relationship to the
opening of Drake's Passage. Using this
method, we will establish the age and mode
of crustal extension of the Powell Basin. In
this region, standard age determination
has failed in previous investigations, and
heat flow appears to be the only method
that can be used to date its opening. (S-087)

Evidence for recent climate change and
post-Jurassic volcanism in southern Vic-
toria Land. Teresa M. Mensing and Gunter
Faure, Ohio State University. Our goals are
to confirm that the east antarctic ice sheet
in the David Glacier area has become thin-
ner in the past 100,000 years and to use
rocks deposited by the ice to study the
geology of the ice-covered area of East
Antarctica. As a secondary objective, we
will also collect samples of Jurassic basalt
and dolerite in the nunataks exposed in
the David Glacier area for a geochemical
and isotopic study designed to test the
hypothesis that these rocks were altered
hydrothermally by renewed volcanism
during the post-Jurassic. By attempting to
detect a climate change in our study
area, we hope to contribute signifi-
cantly to current efforts to use climate
records from the recent past to predict
future climate trends. (S-089)

Support for the global seismic station
at Amundsen-Scott South Pole Station.
Rhett Butler, Incorporated Research Institu-
tions for Seismology (IRIS). Amundsen-
Scott South Pole Station is uniquely located
for long-term, global seismic studies. The
station is a seismically quiet platform,
which lies on the earth's rotational axis and
can be used as a site to measure long-period
oscillations of the earth. Its location on the
Great Circle Paths coincides with portions
of the Mid-Atlantic Ridge and the East
Pacific Rise and includes active seismic
regions and other features of intense geo-
physical interest. IRIS, a non-profit con-
sortium of 57 U.S. universities, creates and
manages research facilities for seismology.
Currently, IRIS is funding the University
of California at Los Angeles to operate the
South Pole seismic facility. (S-090)

The Marie Byrd Land margin: early
seafloor spreading history. Robin E. Bell,

Lamont-Doherty Geological Observatory. Our
project focuses on the early history of sea-
floor spreading along the Marie Byrd Land
margin. To obtain data we will map the
magnetic lineations, gravity anomalies, and
topography; where possible, we will de-
termine seismically the depth of basement
rock. The study will integrate the tectonic
lineations determined from gravity, ba-
thymetry, and seismic information with
magnetic anomalies. With these data we
hope to construct a new seafloor-spread-
ing history for this region. (S-096)

Corridor aerogeophysics southeastern
Ross transect zone (CASERTZ). Donald
Blankenship, Institute for Geophysics, Uni-
versityof Texas atAustin;Robin Bell, Lamont-
Doherty Geological Observatory; and John
Behrendt, U.S. Geological Survey, Denver.
Understanding the tectonic framework
across the west antarctic rift system is criti-
cal for deciphering the evolution of the
Pacific margin of Gondwana. Such an
understanding also contributes to defin-
ing the characteristics of wide and narrow
modes of continental extension and to de-
termining the geological controls on the
dynamics of the west antarctic ice sheet,
earth's last great marine-based ice sheet.
Our project is an integrated geophysical
experiment that includes airborne radar
and surface altimetry augmented by satel-
lite imagery. We will also conduct an
airborne gravity survey and take aero-
magnetic measurements within a carefully
selected west antarctic corridor that cov-
ers the western portion of the Byrd Subgla-
cial Basin and the easternmost portion of
the interior Ross embayment. Our objec-
tives are to image the tectonic fabric across
the west antarctic rift system and to char-
acterize the distribution of sedimentary
basins, volcanic rocks, and important ice-
dynamic boundaries within this corridor.
(S-098 and S-088)

Transport of hydrocarbon contami-
nants in ice and ice-soil systems. Mark A.
Tumeo and Timothy Tilsworth, University of
Alaska at Fairbanks. Until recently, there
has been little interest in the fate of hydro-
carbon contaminants in the polar regions,
and only limited research on water move-
ment through frozen soils such as perma-
frost. However, as human activity has
increased in the polar regions, scientists
and environmentalists have become more
interested in how contaminants are trans-
ported in freezing conditions. As part of
our three-year study, we will do baseline
studies of the mechanisms affecting trans-
port processes in ice and soil-ice systems,
study two sites (one arctic and one antarc-
tic) known to have been contaminated by
hydrocarbons, and develop a computer
model that will enable us to analyze and
predict the behavior of hydrocarbons in
ice and ice-soil systems. Because spatial
and temporal variation are important as-
pects for determining soil contaminants,
the baseline data that we collect will be
important for developing equations and

documenting the exclusion phenomenon.
Also, these data will provide specific in-
formation on the effects of varying amounts
of clay and silt and on exclusion coeffi-
cients for the three chemical components
of the contaminant mixture. Data from
our field studies will help us to calibrate
and validate a transport model and will
expand our efforts to model hydrocarbon-
groundwater interactions under freezing
conditions. (S-329)

Glaciology and glacial
geology

Antarctica's ice sheet covers 97.6 per-
cent of the continent in thicknesses up to
4.8 kilometers. Its history—derived from
ice cores, the terrestrial geologic record,
and the marine sedimentary record—pro-
vides information about the global and
regional climate and the variation of at-
mospheric constituents over time. By
studying the continent's glacial history,
glaciologists, geologists, and others have
learned about the timing of northern and
southern hemisphere glaciations, global
ocean circulation, ocean boundary changes,
and the dynamic response of ice to changes
in the atmosphere. Deep ice cores, taken
from the east antarctic ice sheet have pro-
vided a 160,000-year record of climate
change, while data from ice-free regions
enable glacial geologists to create models
of ice-sheet fluctuation and soil develop-
ment. With data from radio-echo sound-
ing and doppler-satellite positioning, gla-
ciologists and geophysicists have meas-
ured the thickness of the ice sheets, learned
about the internal layering of ice sheets,
and determined the velocity of ice move-
ment. With such data, they can better
understand the relationship of ice and cli-
mate, the stability of Antarctica's ice sheets,
and the potential impact of these ice sheets
on global sea levels.

Sensitivity of the antarctic ice sheet to
late Quaternary climate change. George
H. Denton, University of Maine. We do not
yet know how the antarctic ice sheet re-
sponds to climatic change; however, im-
portant insights can come from studying
ice-sheet behavior during the last glacial
cycle (the Late Quaternary). For the Ross
embayment region, the accepted hypoth-
esis is that during the glacial maximum the
ice sheet expanded as sea level fell and
thinned in the interior of Antarctica due to
decreased accumulation. Following this,
the ice sheet receded as sea level rose and
thickened in the interior; this action pro-
duced the current interglacial configura-
tion. Data from recent studies challenge
this hypothesis and suggest that only mi-
nor areal expansion occurred in the Ross
embayment region during the glacial maxi-
mum. Our objective is to assess the mecha-
nisms of antarctic ice sheet and
paleoclimatic evolution through the last
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glacial cycle in this region. To accomplish
this, we will carefully select sites at which
we will examine in detail the glacial geol-
ogy and isotope chronology. These inves-
tigations will enable us to test the two
hypotheses. By integrating this geologic
record with ice-core glaciochemistry from
the McMurdo Dome core, we will be able
to produce the first isotopically dated ant-
arctic paleoclimatic curve. This informa-
tion will allow us to disentangle important
paleoclimatic forcings of ice-sheet evolu-
tion, evaluate hypotheses of ice-age cli-
mate dynamics that require rapid, syn-
chronous global change, and test the sensi-
tivity of the west antarctic ice sheet to
climate change. (S-156)

Borehole study of antarctic ice-stream
mechanisms. W. Barclay Kamb, California
Institute of Technology. Geophysical mea-
surements in boreholes drilled to the bot-
tom of the west antarctic ice sheet can
provide data needed to understand how
the great ice streams are able to move
through ice sheets at speeds of approxi-
mately 1 meter per day. Such measure-
ments also are useful for quantitative mod-
eling of ice-stream motions. Our objective
is to understand ice-stream flow mecha-
nisms at a level comparable to what has
been previously achieved in other areas of
glacier mechanics. This level of under-
standing will allow us to assess reliably
how ice streams might contribute to a pos-
sible ice-sheet collapse brought about by
climatic change. Working on the Siple
Coast, we will make borehole measure-
ments and take core samples. These data
will provide information on five aspects of
flow mechanisms—soft-bed deformation
versus basal sliding as the predominant
flow process, flow law of basal till (or
sliding law), the nature of the basal-water
conduit system under ice streams, the
source of basal water, and the lithologic
evolution of basal till by erosion and pul-
verization. (S-157)

The measurement of temperature in
the margin of ice stream B, Antarctica,
and its interpretation. William D. Harrison
and Keith Echelmeyer, University of Alaska.
We will investigate the mechanics acting
at the margins of ice stream B on Siple
Coast, West Antarctica. An analysis of
existing temperature data near the center
of the ice stream and of surface shear strain
rates at its margins indicates that strain
heating in the margins should be easily
measurable in holes of 300 to 400 meters
depth. We will measure temperature in a
line of hot-water-drilled holes that bracket
one of the margins of the ice stream. These
measurements will be interpreted in terms
of strain heating, possible strain softening
of the marginal ice, the shear stress acting
on the ice stream, the history of the ice
stream, and the stability of the margins.
We will also seek to confirm the existence
of daily variation in the vertical straining
of the ice, which previously has been ob-
served on ice stream B. (S-158)

Concentration and isotopic composi-
tion of oxygen, nitrogen, and argon in
trapped gases from the Vostok ice core.
Michael L. Bender, University of Rhode Is-
land. Interactions between climate and the
biosphere have a profound influence on
the nature of our environment. The bio-
sphere directly affects climate through
regulating the concentration of carbon di-
oxide and trace greenhouse gases and by
influencing the hydrologic cycle. Climate
has a great effect on the distribution of
terrestrial ecosystems, while ocean circu-
lation is a major determinant of oceanic
production and the characteristics of ma-
rine ecosystems. Describing the nature of
climate-biosphere interactions is funda-
mental to understanding climatic evolu-
tion and its effects on the planetary ecosys-
tem. The glacial-interglacial time scale is
especially relevant to interactions between
climate and the biosphere. Over this rela -
tively short time interval (102,000 years),
neither changing continental positions,
long-term tectonic events such as moun-
tainbuilding, nor the evolution of the fauna
and flora influence climate. Rather, cli-
mate change is forced by variations in the
distribution of solar insolation on the
earth's surface, variations in the atmos-
pheric concentrations of the radiatively
active gases, and incompletely understood
tectonic, climatic, biotic, or random proc-
esses. By studying in detail the Pleistocene
biogeochemistry and paleochemistry, we
hope to learn about climate-biosphere in-
teractions and to understand how earth's
climate will be influenced by human al-
teration of the planetary environment. Our
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research addresses a number of issues con-
cerning interactions between the climate
and the biosphere. Experimentally, we will
determine the concentration and isotopic
composition of oxygen, nitrogen, and ar-
gon in trapped air in the Vostok ice core,
which preserves a 160,000-year record of
the environment. (S-161)

Mass balance and ice-stream mechan-
ics in West Antarctica. Ian M. Whillans,
Byrd Polar Research Center, Ohio State 'Uni-
versity. As participants in the long-term
study of the Siple Coast region of West
Antarctica, we will document the kur-
rent physical state of the Ross Sea sec-
tor of the west antarctic ice sheet and
collect data that will help us to under-
stand the cause of extremely rapid drain-
age of the ice through large ice streims.
Our objective is to determine the ihass
balance and ice-flow mechanics o ice
streams in the Siple Coast region. T9 ac-
complish this we will refine mass-balnce
calculations for ice stream B and devlop
the first accurate calculations of massba1-
ance for ice streams D and E. To study the
flow mechanics of these ice streams' we
will use strain grids, which allow s to
determine side drag, longitudinal tension,
and basal friction. Limited strain and to-
pographic grids also will be observed us-
ing SPOT-satellite imagery. (S-164)

Oxygen-isotope climate record from
McMurdo Dome and its relation to' the
geological climate record of the McMurdo
Dry Valleys. Pieter M. Grootes and Edwin
D. Waddington, University of Washington.
During our study, we will obtain a climate
record of the Holocene and the final part of

Science projects by site & discipline
Antarctic Peninsula region

Thirty-three research projects will be conducted by U.S. scientists in the Antarctic Peninsula reqion
during the 1992-1993 field season. These projects include continuation of long-term ecologcal
research near Palmer Station and along the Antarctic Peninsula, avian research on King George
Island, and a joint U.S.-British project on Bird Island.
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the lstglaciation from the McMurdo Dome,
a small ice dome near the head of Taylor
Valley in southern Victoria Land. The
comparison of this isotope proxy climate
record with a radiocarbon-dated proxy
record derived from perched deltas, strand-
lines, and moraines in the nearby McMurdo
Dry Valleys will provide data that could be
crucial for interpreting both the isotopic
oxygen-18 fluctuations observed in ice cores
during the Holocene and the lake levels
and ice positions during this time period.
These comparisons should reveal the re-
sponse of the east and west antarctic ice
sheets to the glacial-interglacial tempera-
ture increases and sea-level rise. (5-167)

Cenozoic glacial and climatic history
of the antarctic region. David M. Harwood,
University of Nebraska. This project focuses
on the Cenozoic glacial and climatic his-
tory of Antarctica. Our objectives are to
identify marine biogenic productivity in
former antarctic seas and embayments, to
determine hidden stratigraphy in subgla-
cial basins by studying ice-transported
microfossils, to enhance the use of diatoms
as tools for interpreting past events (in-
cluding sea-level change, sea-ice cover,
and paleotemperatures) and for dating
samples, and to provide antarctic strati-
graphic records to be used in interpreting
deep-sea data. (S-174)

Warm-climate antarctic ice dynamics:
Sirius Formation evidence. Michael L.
Prentice and Harold W. Borns, Jr., University
of Maine. Because of the important role of
the antarctic ice sheet in global climate,
scientists need to know more about global-
scale paleoclimate problems, principally
by constraining interpretations of the deep-
sea oxygen-isotope record. Our investiga-
tion focuses on detailed geological study
of the Sirius Formation to determine its
relationship with alpine glaciers and ice
sheets, its age and stratigraphy, and the
source of marine microfossils in the forma-
tion. Data from this study will provide a
critical test for the leading hypotheses of
the origin of the Sirius Formation and con-
tribute significantly to resolving the ques-
tion of antarctic ice-sheet response to Ter-
tiary climate warmth. This data will also
permit the testing and fine tuning of ice
sheet models. (S-175)

Chronology of antarctic glaciations.
Mark D. Kurz, Woods Hole Oceanographic
Institute. Through high-energy nuclear
reactions, cosmic rays can produce radio-
active forms of certain elements in quartz
on exposed bedrock surfaces. Using accel-
erator mass spectrometry, researchers can
determine the concentrations of these ra-
dioactive species and have demonstrated
that this information can provide valuable
data on exposure times and rates of ero-
sion for exposed bedrock surfaces. With
this method, they have been able to estab-
lish exposure ages ranging from 10,000 to
50,000 years for a variety of surfaces, the
oldest exposure times found being those
measured in bedrock samples from Ant-

arctica. Over 2 years, we will measure
cosmic-ray-produced nuclides to obtain
surface-exposure ages of glacial moraines.
Our goal is to use this technique to define
the chronology of antarctic glaciations. One
priority will be to obtain new dates for the
Late Wisconsin Ross Sea drift. Whenever
possible, we will try to measure helium-3,
beryllium-10, and aluminum-26, but our
measurements will emphasize detecting
helium-3 in younger rocks. (S-177)

Long-term trend in net mass accumu-
lation at South Pole. Ellen Mosley-Th-
ompson and Lonnie G. Thompson, Byrd Polar
Research Center, Ohio State University. Cli-
mate modeling suggests that the global
warming might increase atmospheric wa-
ter vapor and, consequently, increase pre-
cipitation worldwide. Although increased
temperatures are not likely to bring about
significant melting of the antarctic ice sheet,
increased precipitation could raise accu-
mulation above the equilibrium line for
nearly all of the antarctic ice sheet. Such
increased accumulation on this massive
ice sheet would lower global sea level—an
effect that would counterbalance increases
in sea level brought about by the melting
of alpine glaciers and sea ice. Thus, changes
in precipitation over the polar plateau will
be one of several factors to consider when
projecting future sea-level changes. Cur-
rently, there is no systematic, long-term
monitoring of net accumulation at any
U.S. facility in Antarctica. To establish
such a program at Amundsen-Scott South
Pole Station, we will install a 300-pole
hexagonal array of stakes precisely sur-
veyed along six arms, each 15 kilometers
long. Our objectives are to determine the
long-term history of undisturbed net accu-
mulation and to assess the "station effect"
upon the spatial distribution and magni-
tude of net accumulation. We will collect
13 shallow (less than 12 meters long) ice
cores for radioactivity measurements.
These measurements will be used to deter-
mine if net annual accumulation has in-
creased since 1955, as current (but limited)
evidence suggests. Over five years we will
make adjustments to the array and will
test, refine, and standardize procedures
for recording data. Our goal is to develop
and leave in place an optimally designed
monitoring system that can be incorpo-
rated into routine science observations at
the station. (S-185)

Ocean sciences

The southern oceans are important for
understanding the history of the world's
oceans, changing oceanic conditions, and
climatic and glacial history. Physical and
chemical processes occurring there have a
central role in the composition and struc-
ture of the world's oceans. Because large-
scale heat exchange at the surface over-
turns the water column and mixes trace

constituents, these waters are a major
source of the world's intermediate and deep
water masses. The Antarctic Circumpolar
Current, the world's largest ocean current,
affects global ocean circulation, and the
annual change in sea-ice cover—from 1 to
8 million square miles—influences energy
transfer. Ocean scientists probe the rela-
tionship between oceanic and atmospheric
circulation systems and the physical basis
for biological productivity, determine the
dynamics of formation and distribution of
water masses, sea ice and currents, and
investigate the relationship between the
southern oceans and climate.

Antarctic slope front—continental
water-boundary study on Polarstern.
Stanley S. Jacobs, Lamont-Doherty Geological
Observatory, Columbia University. Near the
edge of the antarctic continental shelf, cir-
cumpolar deep water approaches the sea
surface and is transformed into a variety of
surface, slope, and shelf waters. Accompa-
nying this evolution are locally enhanced
fluxes of heat, salt, gas, and fresh water
between the atmosphere sea ice, the ocean,
and glacial ice. Nutrient and particulate
material also is transported on and off the
continental shelf in this region. The ant-
arctic slope front, a common oceanic fea-
ture near the shelf break, has a major bear-
ing on these physical processes and their
associated higher biological productivity.
As this front has not yet been the focus of
a detailed interdisciplinary study, its rela-
tionship to a separate "continental water
boundary" is unknown. Working with the
German antarctic program aboard its re-
search ship Polarstern, we will investigate
the physical, chemical, and biological as-
pects of this frontal system along the con-
tinental margin in the Weddell Sea be-
tween 0°W and 15° W. The investigation is
scheduled to otcui between March and
May, the data-sparse autumn period when
sea ice will be forming. Our obectives are
to acquire time-series measurements so as
to better understand physical processes
that take place as sea ice begins forming, to
study the partitioning of organic material
between ice and water masses, and to in-
vestigate the roles of the coastal current
and shelf water in the regional heat and
salt balance and in deep convection. (S-204)

Antarctic bottom water formation.
Theodore D. Foster, University of California at
Santa Cruz. We are investigating the dy-
namics and processes of deep water for-
mation in the western Weddell Sea, com-
bining physical and chemical oceano-
graphic techniques to produce a coherent
picture of the importance of this unique
region to the structure of the world's
oceans. In the global context, this area is a
major site for water-mass modification,
which here involves open-ocean convec-
tion, the continental margin, and the ice
cover. At this time, the various water
types that combine to form Weddell deep
water and antarctic bottom water and the
conditions under which these water masses
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form are not known well enough for scien-
tists to establish direct physical links and
volumetric budgets. We expect to dis-
cover that the outflow from the Weddell
Sea is restricted to quite narrow boundary
currents flowing near the base of the con-
tinental shelf and consequently could be
observed with conventional current-me-
ter moorings from the shelf into the deep
ocean. Two oceanographic expeditions to
the western Weddell Sea are planned as
part of this study. Our objectives are to
measure the flow of the newly formed
bottom water and to explore the sinking
process of the near-surface waters in the
open ocean to see how they affect the deep-
water flows. (S-206)

Physical and structural characteristics
of sea ice: development and synthetic-
aperture-radar signature in the Pacific
sector of the southern oceans. Martin 0.
Jeffries, Wilford F. Weeks, and Shusun Li,
Geophysical Institute, University of Alaska.
To define the geographical variability of
various ice types, the deformation pro-
cesses that are active in the antarctic ice
pack, and the large-scale thermodynamics
and heat-exchange processes of the ice-
covered southern ocean, we will examine
the physical and structural properties of
the ice pack in the Amundsen, Bellings-
hausen, and Ross Seas. We also will at-
tempt to relate specific sea-ice characteris-
tics to the synthetic-aperture-radar (SAR)
signature observed from satellites. Physi-
cal properties include the salinity, tem-
perature, and brine volumes, while struc-
tural properties include the amounts of
frazil, platelet, and congelation ice in the
seasonal pack ice. Differences in ice types
result from differences in the environment
in which the ice forms. For example, frazil
ice forms in supercooled seawater, nor-
mally through wind- or wave-induced tur-
bulence, while platelet and congelation ice
form under undisturbed conditions. Frazil
ice, which appears to make up more than
50 percent of the Weddell Sea ice floes, is
an important variable in the energy bud-
get of the upper ocean and contributes
significantly to the stabilization of the sur-
face layers. By integrating sea-ice observa-
tions and SAR data analysis with model-
ing studies, we will better understand sea-
ice parameters and their geophysical con-
trols. This analysis also will be useful in
defining the kinds of air-ice-ocean interac-
tions that can be studied using SAR data,
and it will have broader relevance and
application to atmospheric, biological, and
oceanic investigations of the southern
oceans. (S-286)

Climate studies
Antarctica, the world's largest and most

intense climate regime, affects and is af-
fected by global climate and has a key role
in long-term climate variability. During

this century scientists have studied regional
climate regimes and unique aspects of the
continent's weather. From this research,
they have come to understand the major
seasonal features of atmospheric circula-
tion, the radiation and energy balances,
the nature of katabatic winds, and the trans-
port of gases and aerosols. Continuing
these investigations, scientists are study-
ing the interaction of solar radiation with
snow and ice surfaces and its effect on the
energy budget that controls the continent's
climate, the relationship between events
and conditions in the antarctic atmosphere
and global climate phenomena, and the
region's role in global climate change.

Observational and modeling studies
of episodic events in the south polar at-
mospheric boundary layer. John I. Carroll,
University of California at Davis, and William
D. Neff, Wave Propagation Laboratory, Envi-
ronmental Research Laboratory, National Oce-
anic and Atmospheric Administration. The
surface heat budget in polar regions is
important to general circulation and to the
rate of accumulation and ablation of snow
and ice. In Antarctica, the components of
this budget show a high degree of tempo-
ral variability with significant amplitudes
not related to local insolation. Even dur-
ing the polar night, the surface tempera-
ture can vary between -70°C and -40°C
over less than a day. Because warming is
highly correlated with increased wind
speed, these warming events may be
caused by enhanced turbulent transfer of
heat downward through the atmospheric
boundary layer coupled with decreasing
radiative cooling. During the 1992-1993
austral summer, we will study the dynam-
ics of the stable atmospheric boundary
layer, focusing on the importance of inter-
mittent and episodic forcing mechanisms
that determine the structure and energy
transfer within the lowest layers of the
antarctic troposphere. We have selected
Amundsen-Scott South Pole Station as the
site for this project because it has a reliably
stable boundary-layer, a smooth air-snow
interface, and no diurnal solar cycle. We
are particularly interested in how time-
varying pressure gradients, horizontal tem-
perature advections, and mesoscale diver-
gence patterns affect boundary-layer struc-
ture and surface fluxes of heat and mo-
mentum. To obtain data, we will use mod-
ern remote-sensing wind and temperature
profiling instruments to observe these
phenomena and their effect on boundary-
layer structure and surface fluxes. These
data wilibeanalyzed using numerical simu-
lation models to examine the mechanisms
that produce the observed events. (S-203)

Chlorine- and bromine-containing
trace gases in Antarctica. R.A. Rasmussen,
Oregon Graduate Center. Our objective is to
collect air samples year-round at Palmer
Station. With these samples, we can inves-
tigate seasonal trends in trace-gas concen-
trations. The samples are analyzed at the
Oregon Graduate Center for a number of

trace components, especially chlorin - and
bromine-containing species. These trace
constituents, which come from both atu-
ral and man-made sources, can altE r the
earth's climate and have been implicated
in the chemical processes that contribute
to the austral spring depletion of ozone
over Antarctica. Our work will contribute
to abetter understanding of the buildup of
trace constituents, particularly those of
high-latitude marine origin. (S-254)

Global monitoring for climatic change.
Eldon Ferguson (Amundsen-Scott Soutl Pole
Station), Climate Monitoring and Diagnpstics
Laboratory, and James T. Peterson (Pçlmer
Station), Environmental Research Labqrato-
ries, National Oceanic and Atmospheric Ad-
ministration. Our team will continue long-
term measurements of trace atmospheric
constituents that may influence climate.
Working at the Admundsen-Scott South
Pole Station observatory, four scientists
during the austral summer and two dur-
ing the austral winter will measure carbon
dioxide, surface ozone, winds, pressure,
air and snow temperature, atmospheric
moisture, and trace constituents from the
station's clean-air facility. These dat4 will
be used to make time-series analyses of
multiyear data records that focus on strato-
spheric ozone depletion, transantarctic
aerosol transport and deposition, solar and
terrestrial radiation fluxes on the polar
plateau, the accumulation of and temporal
variations in greenhouse gases, and the
development of polar stratospheric clouds
over Antarctica. The objectives are to de-
termine the rate at which concentrations of
these atmospheric constituents changq and
to examine sources, sinks, and budgets.
Working with climate modelers and diag-
nosticians, we will use these data to dçter-
mine how the rate of change in aerosol
concentrations affects climate. In support
of this project, personnel at Palmer Sttion
also will collect carbon dioxide samples
for us. (S-257A and S-257B)

Katabatic winds in eastern Antarctica.
Gerd Wendler, University of Alaska. Work-
ing with French and Australian investiga-
tors, we will continue to study katabatic
winds in East Antarctica. As part of this
investigation, surface meteorological data
will be gathered from two lines of auto-
matic weather stations—one from Dome
C to the antarctic coast and the other along
the east antarctic coast from Common-
wealth Bay to Dumont d'Urville Station.
Three new stations will be installed; they
will connect this network with the pet-
work maintained by the Australian ant-
arctic program. These new stations will be
able not only to make standard obseva-
tions but also to measure heat flux. With
this expanded coverage, we will be able to
examine the influence of synoptic weather
systems on the katabatic winds as well as
provide information on the spatial vari-
ability of individual wind-speed maxima.
Additionally, the calibration of the instru-
ments will be improved so that the net-
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work will measure blowing snow. We also
will investigate the formation and heat
budget of offshore polynyas that result
from katabatic winds. (S-263)

Climate processes on the antarctic pla-
teau. Stephen G. Warren, Thomas C. Grenfell,
and Pieter M. Grootes, University of Wash-
ington. Our integrated study of the optical
and physical properties of the antarctic
snow surface has several components that
concern the processes by which global cli-
matic variability is recorded in antarctic
ice. To provide the information necessary
for interpreting satellite data from the
Earth Radiation Budget Experiment, we
will measure the effect of surface rough-
ness (sastrugi orientation) on the angular
distribution of reflected sunlight and
the spectral distribution of thermal infra-
red radiation. Additionally, we will mea-
sure, through observations of the airflow
in the permeable upper firn, dry deposi-
tion of atmospheric sulfates in the snow
surface and will examine samples of
hoarfrost to determine their isotopic com-
position. With the first set of measure-
ments we will evaluate the extent to which
the aerosol concentrations in the firn and
ice represent contemporaneous concentra-
tions in the atmosphere; from the latter
measurements, we will obtain compara-
tive data of isotopic ratios to the ambient
air temperatures. (S-265)

Spectral bi-directional reflectance of
antarctic snow and ice. Robert W.Carlson,
Jet Propulsion Laboratory, California Institute
of Technology. Remote sensing of terres-
trial and planetary polar areas is hindered
by an incomplete understanding of the
reflectivity of snow. Our objective is to
contribute to a comprehensive understand-
ing of the optical properties of antarctic
snow and ice—information that can be
extended to other regions. With this infor-
mation, we hope to develop an experimen-
tal base, or ground-truth, for remote sens-
ing of glacial and snowpack regions. Such
an experimental base will enable research-
ers to interpret aircraft and satellite obser-
vations more accurately to determine prop-
erties of snow surfaces, including such
features as particle size and shape (proper-
ties that relate to the "age" of the snow
surface), impurity content, and liquid-
water content. Working near Amundsen-
Scott South Pole Station, we will measure
the spectral bi-directional reflectance of
various snow and ice surfaces in the vis-
ible and near-infrared range (0.4-5.0 mi-
crons), as well as the polarization effects.
We will focus on how surface and subsur-
face grain properties influence spectral and
angular variations of reflectance patterns.
Antarctica provides several advantages for
this type of investigation. First, the tem-
perature of this continent, which is impor-
tant to global climate, is determined largely
by the optical properties of the snow and ice
surfaces. Secondly, in contrast with tem-
perate regions, the antarctic snow surface
does not radically change during the day;

consequently, we are able to perform lengthy
measurements. Additionally, contamina-
tion from natural and man-made sources is
greatly minimized in Antarctica. (S-266)

Operation of an aerosol sampling sys-
tem at Palmer Station. Gail dePlanque and
Cohn G. Sanderson, Environmental Measure-
ments Laboratory, U. S. Department of En-
ergy. In March 1990, a team from the U.S.
Department of Energy installed a surface-
air sampling station at Palmer Station to
measure man-made radionuclides, gener-
ate data messages, and transmit these data
through National Oceanic and Atmo-
spheric Administration satellites to De-
partment of Energy receiving stations. The
sampling station is part of a global array of
automated stations, and its position in
Antarctica fills a significant gap in this
vital global data set. (S-275)

Boundary-layer dynamics over West
Antarctica. David Bromwich, Ohio State
University. Over sloping ice fields, the
antarctic surface wind field is highly ir-
regular, with marked areas inland from
the coastal margins where various air
masses come together or separate. The
interior provides large reservoirs of cold
air that produce a persistent gravity-driven
(or katabatic) wind system. These "conflu-
ence zone" features appear to dominate
the antarctic surface climate. This austral
summer, we will study the structure of the
boundary layer under the opposing accel-
eration conditions of the lateral conver-
gence of air masses and the diminishing
slope of the terrain. We will use atmos-
pheric sensing equipment at two sites on
the Siple Coast, which offers a dynamic
setting, unlike that of our earlier studies in
the Terra Nova Bay region of East Antarc-
tica. The overall objectives of our project
are to describe and simulate both the down-
slope and cross-slope variations of the sur-
face winds and temperatures in the Siple
Coast "confluence zone," to describe and
model how synoptic forcing along the ter-
rain slope affects the behavior of the sur-
face winds, to investigate the interaction
between the surface wind field and the
potential temperature gradient along the
snow surface, and to measure and simulate
boundary-layer wind and temperature
profiles along terrain contours. (S-282)

Antarctic automatic weather stations:
climate program, 1990-1993. Charles R.
Stearns, University of Wisconsin. Although
information on antarctic weather patterns
taken from satellites is valuable, surface
data are needed for confirmation. Auto-
matic weather stations measure surface
pressure, air temperature, wind speed, and
wind direction and transmit the data to
satellites for interrogation by ground sta-
tions. The existing 32 weather stations are
used to study the barrier wind along the
Transantarctic Mountains, vertical motion
and sensible and latent heat flux from the
Ross Ice Shelf, foehn winds flowing from
the Beardmore and Byrd glaciers onto the
Ross Ice Shelf, katabatic flow in East Ant-

arctica, and propagating weather systems
at the South Pole. The weather stations also
gather continuous and reliable meteoro-
logical data that support aircraft opera-
tions at McMurdo Station. (S-283)

Antarctic meteorology center. Charles
Stearns, University of Wisconsin. The Ant-
arctic Meteorology Center will be one of
three research centers in the Crary Science
and Technology Center at McMurdo Sta-
tion. The center, which will be a resource
for meteorological research and improv-
ing operational synoptic forecasting, will
use a Man-Computer Interactive Data Ac-
cess System. This is a versatile computer-
based system for organizing, manipulat-
ing, and integrating environmental data.
This system will capture the flow of me-
teorological information from polar orbit-
ing satellites, automatic weather stations,
station synoptic observations, and research
projects. It also will receive environmental
data, such as weather forecasts, from
sources outside Antarctica and will be a
repository for existing archived data bases.
During Phase I, which will begin during
the 1992-1993 austral summer, we will in-
stall and operate work stations that can
manipulate and display data, using the ex-
isting satellite-imagery acquisition system.
Phase II will consist of the acquisition and
integration of a system that will provide
data collection, display and archiving, sci-
entific applications, network communica-
tions, and remote-user access. (S-283B)

Ozone-depletion studies

Since 1986, U.S. investigators have
probed and monitored the changes occur-
ring in the ozone layer above Antarctica.
Although they agree that chlorine, produced
by man-made chlorofluorocarbons, is a key
element in the chemical reactions that break
down stratospheric ozone and create the
ozone hole each austral spring, the role
and impact of atmospheric phenomena,
climate dynamics, and other atmospheric
aerosol compounds remain unclear. How
do dynamic processes of the upper atmo-
sphere influence the depletion? What
physical properities of polar stratospheric
clouds enhance the chemical reactions that
destroy ozone? What other aerosol com-
pounds contribute to the process? Answers
to these and other questions are critical not
only for understanding the antarctic and
arctic atmosphere and climate changes but
also for determining their global effects.

Lidar monitoring of polar stratospheric
clouds. Alberto Adriani, Inst it utefor Atmo-
spheric Physics, CNR. In cooperation with
the U.S. Antarctic Program, Italian scien-
tists will make laboratory-based lidar ob-
servations of polar stratospheric clouds
(PSCs) above McMurdo Station. These
data will add to the growing body of infor-
mation concerning the annual springtime
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depletion of ozone in the antarctic strato-
sphere and will enhance scientific under-
standing of the role of PSCs in the deple-
tion process. (S-107)

In situ measurements of polar strato-
spheric clouds, condensation nuclei, and
ozone in the springtime antarctic strato-
sphere. Terry Deshler, University of Wyo-
ming. To gain more information about the
annual springtime depletion of the strato-
spheric ozone above Antarctica, we will
continue to make balloon-borne measure-
ments of the ozone, polar stratospheric
cloud particles, and condensation nuclei
above McMurdo Station. From previous
projects, we know that the principal cause
of the ozone depletion is the interaction of
chlorine with ozone and that polar strato-
spheric clouds have a major role in the
chemistry that frees elemental chlorine
from reservoir gases, hydrochloric acid,
and chlorine nitrate. Once freed, the chlo-
rine is available for photocatalytic destruc-
tion of ozone at sunrise. We know very
little, however, about the details of the
formation and physical state of strato-
spheric-cloud particles in the polar strato-
sphere. We anticipate that data from this
project will improve scientific understand-
ing of these clouds, which are key to the
ozone-destruction process. (S-131)

Ultraviolet and visible spectroscopy.
Ryan Sanders, National Oceanic and Atmo-
spheric Administration Aeronomy Laboratory.
Over five years at McMurdo and Palmer
stations, personnel from the National Oce-
anic and Atmospheric Administration's
Aeronomy Laboratory will make ground-
based visible and ultraviolet spectroscopic
measurements of stratospheric column
abundances of ozone, nitrogen dioxide,
nitrogen trioxide, chlorine dioxide, and
bromine monoxide. The simultaneous
measurements of these gases and their
seasonal and daily variations are valuable
for studying the polar "ozone holes" and
the photochemistry that is responsible for
the destruction of the stratospheric- ozone
layer. (S-136)

Field observations of stratospheric
trace gases in support of the Upper At-
mospheric Research Satellite mission.
Robert L. DeZafra, State University of New
York at Stony Brook. Our objective is to
make millimeter-wavelength radio meas-
urements of stratospheric gases (ozone,
nitrous oxide, and chlorine monoxide).
These measurements of microwave emis-
sions, to be made at McMurdo Station, will
provide "ground truth" for similar spec-
trometer measurements made by the Up-
per Atmospheric Research Satellite,
launched by the National Aeronautics and
Space Administration during the late sum-
mer of 1991. (S-137)

Measurement of stratospheric trace
gases by millimeter-wave spectroscopy
for an annual cycle at the South Pole.
Robert L. DeZafra, State University of New
York at Stony Brook. In January 1993 we will
install a ground-based, millimeter-wave

spectrometer at Amundsen-Scott South
Pole Station, where it will remain until
December 1993. During the 11 to 12 months
that the spectrometer is in place, it will
record abundances and cycles of atmo-
spheric trace gases—measurements that
are important to the scientific understand-
ing of the annual antarctic "ozone hole."
Specifically, our equipment will measure
chlorine monoxide, ozone, and nitrous ox-
ide. Chlorine monoxide is a unique prod-
uct resulting from the destruction of ozone
by chlorine, and nitrous oxide is a valuable
tracer of the dynamics of the atmosphere.
Measurements of these gases will be use-
ful for determining the degree of strato-
spheric subsidence during the polar win-
ter and are important to understanding how
man-made chemicals, such as chlorofluoro-
carbons, can cause global change. (S-137B)

Lidar experiment at South Pole. Gior-
gio Fiocco, Universita "La Sapienza," Rome,
Italy. Our lidar is designed to take vertical
profiles of the upper stratosphere. From
this data, we are able to infer the molecular
and aerosol concentration of air and, un-
der some conditions, measure such pa-
rameters as atmospheric temperature. This
information, which is useful in climatic
studies, is relevant to studies of atmo-
spheric radiation, structure, and composi-
tion and may help us understand the
mechanisms involved in ozone depletion.
This is a cooperative project between the
U.S. and Italian antarctic programs. (S-256)

Springtime measurements of ozone-
related compounds in the antarctic strato-
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Ozone studies

Climate studies

Ocean science
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Total projects

sphere. David G. Murcray and Fr4nk I.
Murcray, University of Denver. The spring-
time decrease of atmospheric ozone over
Antarctica has been observed over Halley
Bay, Syowa, and South Pole stations and
has been recorded by satellites over a wide
area of the continent. Although current
photochemical models did not predict
these observations, atmospheric scientists
agree that chlorine chemistry has a major
role in the decrease. The effects of pther
atmospheric constituents, however, are still
unclear. In this study, we will use infrared
techniques to measure the concentrations
of compounds in the stratosphere over
Antarctica. Our field party will service the
infrared emission interferometer at
Amundsen-Scott South Pole Station; this
equipment records infrared solar spectra
during the winter. Solar spectra, which
contain thousands of absorption lines pro-
duced by compounds present in the atmo-
sphere, can provide information about
atmospheric chemistry at the time that the
measurements were made. Because they
respond to molecules anywhere along the
optical path, this technique yields infor-
mation on the total column density of
compounds present in the stratosphere.
Using these data, we will analyze the total
column density of hydrochloric acid, nitric
acid, nitrogen dioxide, chiorofluorocar-
bon gases F-il and F-12, ozone, methane,
and nitrous oxide to document the ch-
anges in the amounts of these compounds
from late winter through early spring. (S-
270)
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Science projects by site & discipIine
McMurdo Station/Dry Valleys, South Pole

Station & remote sites

McMurdo	Remote sites	South Pole
Of the 73 projects to be supported through the continental system, 33 will be based at McMUrdo
Station or at nearby sites in the McMurdo Dry Valleys, on Ross Island, or in southern Victoria Land.
Projects at remote sites include glaciological research on the Siple Coast, a geophysical investigation
of volcanism in West Antarctica, ice-core research at Russia's Vostok Station, and an ocean science
project aboard the German research ship Po/arstern.
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Astronomy and upper
atmosphere studies

For upper atmosphere, solar, and astro-
nomical research, Antarctica is a unique
platform from which researchers probe
the Earth's near- and far-space environ-
ment, the nature of stellar and solar activ-
ity, and solar-terrestrial effects on humans
and the environment. Because the antarc-
tic continent encompasses a wide range of
geomagnetic latitudes, scientists can study
the plasmapause (the internal magneto-
spheric boundary), the magnetospheric
cusp, and the auroral zone. For more than
a decade solar and stellar astronomers have
used the geographic South Pole for obser-
vations because it combines continuous
daylight (during the austral summer) and
long periods of clear weather with high
altitude, low humidity, and low effective
sky temperature. The success of these
investigations has drawn more astrono-
mers and astrophysicists to the South Pole.
These investigators have found that from
this site they can probe the mysteries of the
beginning of the universe and the nature
of cosmic background radiation. Data from
these studies and others help describe how
solar energy enters the outer terrestrial
environment and reaches the atmosphere,
how disturbances associated with the trans-
fer of energy propagate to and affect the
planet's surface, and how matter in the
universe formed into galaxies and clusters
of galaxies.

Operation of an extremely-low-fre-
quency/very-low-frequency radiometer at
Arrival Heights, Antarctica. Robert A.
Helliwell and A.C. Fraser-Smith, Stanford
University. During the 1992-1993 field sea-
son, we will continue to operate an ex-
treme-low-frequency and very-low-fre-
quency (ELF/VLF) radiometer at Arrival
Heights, a radio-quiet site on Ross Island.
The radiometer, one of seven systems that
Stanford University operates at different
sites around the world (including two other
high-geomagnetic-latitude sites at Thule
and Sondre Stromfjord, Greenland), meas-
ures, the intensity of electromagnetic ra-
diation and enables us to study wave-
particle interactions in the magnetospheric
plasma (low-energy ionized gas that per-
meates the magnetosphere). With these
systms we are able to measure naturally
occurring radio noise in the 5 hertz to 30
kilohertz range. With the resulting data,
we will develop a long-term climatology
of natural background noise. These ex-
periments provide data that further our
understanding of coherent radiation from
magnetospheric plasma. The results also
can be applied to communications, remote
sensing of magnetospheric plasma, and
modification of the magnetosphere and
the ionosphere by wave-induced particle
precipitation. (S-100)

Magnetometer data acquisition at
McMurdo and Amundsen-Scott South

Pole stations. Louis Lanzerotti, AT&T Bell
Laboratories, and Alan Wolfe, New York City
Technical College. Magnetometers installed
at sites in both polar regions have pro-
vided measurements on the magnitude
and direction of variations in the earth's
magnetic field. Because our project fo-
cuses on these variations in the magnetic
field, we have installed magnetometers at
conjugate sites in the Northern and South-
ern hemispheres—specifically, at
McMurdo and Amundsen-Scott South Pole
stations, Antarctica; Iquiluit, Northwest
Territories, Canada; and Sondre
Stromfjord, Greenland. By means of these
systems, we are able to gather data on the
coupling of the interplanetary medium
into the magnetospheric cusp region and
the causes and propagation of low-fre-
quency hydromagnetic waves in the mag-
netosphere. Additionally, because of
unique climatic conditions at the South
Pole, we are able to correlate optical meas-
urements with particle precipitation and
hydromagnetic-wave phenomena re-
corded by the magnetometer. (S-101)

High-latitude magnetic pulsation
studies in Antarctica and the Arctic. Roger
L. Arnoldy, University of New Hampshire.
This project will continue the collection
and analysis of data from magnetic pulsa-
tion sensors located at high-geomagnetic-
latitude stations in the Arctic (Sondre
Stromfjord, Greenland) and Antarctica
(McMurdo and Amundsen-Scott South
Pole stations). The measured pulsations,
which range in frequency from a few
millihertz to a few hertz, are used in con-
junction with similar data acquired from a
number of satellites and are vital to scien-
tists' understanding of the mechanism by
which energy is transferred from the solar
wind to the earth's magnetosphere. (S-102)

Measurement of vertical atmospheric
electric current at a network of sites in
Antarctica. Edgar A. Bering III, University
ofHouston. Our project considers two broad
areas of upper-atmosphere studies—atmo-
spheric electricity and ionospheric electro-
dynamics. For our study of atmospheric
electricity, the network of manned sta-
tions and automatic geophysical observa-
tories will provide a measure of the power
and voltage level in the global circuit and
a preliminary estimate of the "geoelectric
index." The ionospheric electrodynamics
data will enable us to interpret the differ-
ences in air-earth currents at various sites
in terms of differences in the electrostatic
potential of the ionosphere above the sites.
If most of the automated stations in the
network are installed and operating, we
should be able to obtain more or less con-
tinuous snapshots of the ionospheric elec-
trostatic potential and, therefore, convec-
tion patterns in the polar cap. We antici-
pate that the acquired data will also enable
us to study the relationship of statistical
patterns to instantaneous patterns,
substorm responses, and hemispheric dif-
ferences are anticipated. (S-103)

Antarctic aurora! imaging. Stephen B.
Mende, Lockheed Palo Alto Research Labora-
tory. To understand auroral phenomena,
scientists need to answer a key question
about how individual aurora are con-
nected to the magnetosphere. Know-
ing how the two regions are configured
and connected will enable us to determine
the nature of the mechanisms responsible
for generating auroral forms, specifically
auroral arcs. Amundsen-Scott South Pole
Station is uniquely well situated for opti-
cal observations of polar aurora. The 24-
hour austral winter night allows us to
monitor continuously the daily movements
of aurora and their response to geomag-
netic activity and to the changing condi-
tions of the interplanetary medium. To
record digital and video images of the
aurora, we will use an intensified optical
all-sky imager operating at two wave-
lengths-4,278 and 6,300 angstroms. Our
objective is to investigate the electrody-
namics of the polar cap and cleft regions by
measuring auroral precipitation patterns
and interpreting the results in terms of
coordinated observations of magnetic ra-
dio-wave absorption images and high-fre-
quency, coherent-scatter radar measure-
ments. Through this investigation, we hope
to learn about the sources and energized
mechanisms of auroral particles and other
forms of energy inputs into the high-lati-
tude atmosphere. (S-104)

Very-low-frequency sensing of thun-
derstorms and radiation-belt coupling.
U.S. man, Stanford University. Recent re-
search results suggest that lightning and
thunderstorms may have a major role in
the precipitation of trapped particles from
the radiation belts surrounding the earth.
By using ground- and satellite-based ob-
servations, researchers have established
that detectable lightning-induced electron
precipitation and associated ionospheric
perturbations do occur. Such precipita-
tion is evidence of a fundamental mecha-
nism of coupling between the magneto-
sphere-ionosphere system and the middle
atmosphere. Our project focuses on the
bursts of precipitation that lightning dis-
charges induce at middle to low latitudes.
The results help us determine the role of
lightning and thunderstorms in relation to
magnetospheric electrons and the way in
which the atmosphere, ionosphere, and
magnetosphere are coupled. To study this
phenomenon, we will use the ionospheric
density enhancements that it produces.
These enhancements are detected as am-
plitude and phase perturbations on very-
low-frequency, low-frequency, and
middle-frequency radio signals that propa-
gate along geomagnetic field lines. From
recent research, scientists know that such
measurements are a powerful and possi-
bly unique ground-based tool for detect-
ing particle precipitation at mid and low
latitudes. While working at Palmer Sta-
tion, technicians will take simultaneous
high-resolution measurements of the am-
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plitude and phase of subionospheric very-
low-frequency, low-frequency, and
middle-frequency signals to determine the
spatial distribution, temporal signatures,
and magnetic conjugacy of lightning-in-
duced precipitation. (S-106)

South Pole Air Shower Experiment
for gamma-ray astronomy at ultra-high
energy. Thomas K. Gaisser, Bartol Research
Institute, University of Delaware. Since cos-
mic rays were discovered, early in this
century, scientists have sought to deter-
mine their point of origin. Although scien-
tists initially believed that cosmic rays were
energetic electromagnetic radiation, more
recent data have shown that they are elec-
trically charged particles—mainly hydro-
gen nuclei and more particularly protons.
The South Pole Air Shower Experiment
(SPASE) is a large phased array of scintil-
lation detectors, which were installed in
1988 to search the southern sky for astro-
physical sources of ultra-high-energy (100
gigaelectronvolt) gamma rays. The
circumpolarity of the sky over Amund-
sen-Scott South Pole Station makes this
site one of the few from which continuous
observations can be made for 200-teraelec-
tronvolt gamma rays from a large number
of X-ray binaries and related compact ob-
jects—potential emitters of primary cos-
mic rays. Because of the station's location,
we can search for regularities of what are,
in the few cases confirmed to date, some-
what episodic sources. Although SPASE
has been upgraded every year since its
installation, data obtained from the sys-
tem have not provided convincing evi-
dence for a strong source, a result that is
consistent with those obtained by means
of similar detectors elsewhere. This year,
we will again operate SPASE in conjunction
with the SouthPole muon detector. (S-1 09D)

Antarctic neutral thermospheric and
mesospheric dynamics and thermody-
namics. Gonzalo J. Hernandez, Space Physics
Research, University of Washington. Using a
high-resolution, high-luminosity spec-
trometer near Amundsen-Scott South Pole
Station, we are studying the dynamics and
thermodynamics of the antarctic meso-
sphere and thermosphere—those regions
above the stratosphere beginning at an
altitude of 50 kilometers and extending to
the outer edge of the atmosphere. The
station's location in relation to the south
magnetic pole makes it possible to study
the Southern Hemisphere cusp during 3
months in the winter. Because of the greater
degree of symmetry between the geo-
graphic and geomagnetic poles in the
Southern Hemisphere, solar ultraviolet
radiation and solar-wind particle effects
interact and influence the dynamics and
temperature in the upper atmosphere dif-
ferently than they do in the Northern Hemi-
sphere. Data from this investigation will
help us determine the extent of this inter-
play during the solar-activity minimum.
Other studies include the determination of
the ion-neutral coupling in the upper

thermosphere and its variation. The data
from the optical station in Antarctica, inte-
grated with data from other Southern
Hemisphere locations, will give a picture
of Southern-Hemisphere thermospheric
circulation not previously possible to ob-
tain. Direct measurements of ion drifts
will provide a measure of the ion-neutral
coupling in the thermosphere near the sta-
tion. Finally, optical measurements of the
antarctic mesosphere will continue to be
made to study the dynamics and thermo-
dynamics of this very important atmo-
spheric region. (S-hO)

Riometry in Antarctica and conjugate
regions. Theodore I. Rosenberg, University of
Maryland. Using a newly developed imag-
ing riometer (or relative ionospheric opac-
ity meter) and photometry and riometry
techniques, we will extend our study of
the upper atmosphere, especially auroral
phenomena. This new system, called IRIS
(for imaging riometer for ionospheric stud-
ies), is composed of three units installed at
Amundsen-Scott South Pole Station, Ant-
arctica Sondre Stromfjord, Greenland; and
Iquiluit, Northwest Territories, Canada
(the magnetic conjugate to the South Pole).
With these three instruments, we will for
the first time be able to obtain continuous,
simultaneous conjugate measurements of
polar auroral phenomena, regardless of
the sky brightness or weather conditions.
One of our primary objectives is to apply
imaging riometry to the detection of F-
region density structures; this will enable
us to study aspects of polar-cap convec-
tion. Other research will focus on study-
ing the conjugacy of large and small au-
roral structures and establishing the statis-
tical patterns of the occurrence of pulsat-
ing aurora. (S-ill)

Polar experiment network for geo-
physical upper-atmosphere investiga-
tions (PENGUIN). Theodore J . Rosenberg,
University of Maryland. Using automatic
geophysical observatories and select
manned stations, we plan to carry out a
comprehensive investigation of the polar
ionosphere at high geomagnetic latitudes
in Antarctica. These arrays of instruments
will be used to study the energetics and
dynamics of the high-latitude magneto-
sphere on both large and small scales. One
of the objectives is to develop a polar-cap
magnetic index to provide the first con-
tinuous characterization of polar-cap vari-
ability. Our research will be carried out
coincident with in situ observations of the
geospaceenvironmentby spacecraft, inclose
cooperation with other nations doing in-
vestigations in Antarctica, and in conjunc-
tion with conjugate studies performed in
the Northern Hemisphere. (S-112)

Cosmic and solar hard X-ray and
gamma-ray spectroscopy from Antarctica.
Robert P. Lin, University of California at Ber-
keley. Astrophysicists believe that super-
nova explosions produce most of the heavy
elements in the universe through the pro-
cesses that occur as a star's core collapses

and explodes. Observing and recording
the spectral properties of gamma rays ap-
pear to be the best ways to study this
process because many of the heavy ele-
ments are first produced as unstable nu-
clei that emit gamma rays of characteristic
energies as they decay. On 23 February
1987, astronomers and astrophysicists ob-
served Supernova 1987A in the Large
Magellanic Cloud, a companion galaxy to
the Milky Way. This was the closest super-
nova to the earth in more than 300 years,
and it continues to offer astronomers and
astrophysicists a unique opportunity to
study a supernova explosion in detail, to
learn more about the process of explosive
nucleosynthesis, and to search for cosmic
gamma-ray bursts and astronomical events
that occur during supernovas. (S-116)

Solar and heliosphere studies with
antarctic cosmic-ray observations. John
W. Bieber, Bartol Research Institute, LJriver-
sity of Delaware. Cosmic rays provide a
powerful tool for studying exotic astro-
physical processes that occur on the Sun
and in the far-reaching solar atmosphere
that controls space near the earth. Antarc-
tic monitoring stations are crucial for prob-
ing interplanetary plasma dynamics
through observations of variations in re-
lativistic (over 1 gigaelectronvolt) galactic
cosmic rays. At McMurdo and Amundsen-
Scott South Pole stations, we will continue
year-round observations of cosmic radia-
tion and collaborate with the magneto-
spheric cusp program. To enhance scien-
tists' understanding of the solar physical
processes that control the electromagnetic
conditions in the earth's environment, these
data are used in conjunction with data
from other ground-based instruments and
spacecraft. Our objectives are to explore
the nature of long-term variations and
north-south asymmetries of solar activity;
to investigate the acceleration, coronal
transport, and interplanetary transport of
energetic solar particles; to learn more about
the three-dimensional structure of inter-
planetary magnetic turbulence; and to im-
prove scientists' understanding of the solar
modulation of galactic cosmic rays. (S-420)

All-sky-camera measurements of the
aurora australis from Amundsen-Scott
South Pole Station. Frank T. Berkey, Center
for Atmospheric and Space Sciences, Utah ttate
University. Amundsen-Scott South Pole
Station, located at the south geogr4hic
pole, is a unique platform from whici to
undertake measurements of the polar ino-
sphere. Because of the configuration of the
geomagnetic field in the Southern Hmi-
sphere, the station is situated in such a vay
that dayside auroras can be viewed for
several hours each day. Research has shçwn
that the precipitation of low-energy par-
ticles, which enter the magnetosphere by
means of the solar wind, cause these auro-
ras. Since 1965, data have been acquired at
the South Pole using a film-based all-sky-
camera system. Recent advances in tech-
nology make it possible to digitize photo-
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graphic images and enable researchers to
process large amounts of information
aoutomatically. Our objective is to con-
tinue acquiring these photographic im-
ages by operating the 35-millimeter all-
sky-camera system; however, this year,
collaborating with Japanese researchers,
we will analyze part of the data with an all-
sky-camera processing system developed
at Japan's National Institute of Polar Re-
search. This system will enable us to dis-
play data in a geophysical coordinate frame-
work and to analyze images over short and
long time intervals not possible with indi-
vidual photographic images. The data that
we acquire will be used to investigate day-
side auroral structure, nightside substorm
effects, and polar-cap arcs. These studies
can also be used to obtain further insight
into the physics of the magnetosphere, the
convection of plasma in the polar cap, and
winds in the thermosphere. (S-122)

Observation of very-high-energy
gamma-ray sources from the South Pole.
Robert M. Morse, University of Wisconsin,
and James A. Gaidos, Purdue University.
Although cosmic radiation was dis-
covered more than 75 years ago, its
origin remains a mystery. Gamma rays
represent only a small fraction of the
total cosmic-ray flux, but they propa-
gate undeflected from their sources to the
earth, whereas the dominant, electrically
charged component is deflected by mag-
netic fields. Our objective is to identify
sources of cosmic radiation, which, ac-
cording to some theories, may have been
created by a modest number of superno-
vas. To do this, we will install an atmo-
spheric Cherenkov telescope near the South
Pole. The telescope consists of an array of
parabolic mirrors with photomultiplier
tubes at their foci that can detect light from
very-high-energy interactions in a small
amount of atmosphere. The geographic
south pole is an ideal site for this research
because there it is possible to view a single
object through a constant thickness of
atmosphere for extended periods. At
a midlatitude site, observations are limited
to a few hours of viewing at a time. (S-125)

Low-frequency/high-frequency pro-
grammable frequency receiver to the ant-
arctic automatic geophysical observato-
ries. James W. LaBelle, Dartmouth College.
For decades, intermittent ground observa-
tions have given tantalizing hints that the
earth's high-latitude ionosphere emits ra-
dio waves in the low-frequency to high-
frequency band (0.15-9.6 megahertz).
Rocket and satellite observations in the
upper regions of the ionosphere and mag-
netosphere commonly indicate the exist-
ence of these terrestrial radio signals, par-
ticularly in the lower portion of this fre-
quency range. Theoretical studies have in-
dicated that some of these emissions should
penetrate the ionosphere and be detect-
able at ground level, but ground-based
recordings are needed to study this much-
neglected radio band, to confirm these theo-

ries, and to provide insight into auroral
emission and wave-propagation processes.
The unmanned automatic geophysical
observatories (AGO5) are ideal for this
effort because these frequencies can be
greatly affected by human-produced trans-
missions, which are generally minimal in
Antarctica. Because the AGOs can be in-
stalled at locations remote from antarctic
stations, interference from radio transmis-
sions is even less of a problem. To gather
data about this poorly understood frequency
band, our study will use a programmable
low-frequency/high-frequency receiver, an
array of small ferrite-rod antennas, a power
subsystem, and data-compression software
deployed at two automatic geophysical
observatory sites. (5-128)

Spectroscopic and interferometric
studies of airgiow and auroral processes
in the upper atmosphere over Amund-
sen-Scott South Pole Station. G. G. Sivjee,
Embry-Riddle Aeronautical University. Our
project focuses on the physical, dynamic,
chemical, and atomic-molecular processes
occurring in the upper atmosphere above
Antarctica—particularly the mesopause,
thermosphere, and ionosphere. We
will use the long, dark winters at
Amundsen-Scott South Pole Station for
more extensive observations of semidiur-
nal, diurnal, and longer-period distur-
bances propagating through the meso-
pause. We hope to compare our data from
the station with similar data from our sta-
tions in the Arctic (where topological and
meteorological conditions are different
from those in Antarctica) to assess the
contributions of these factors to the meso-
pause disturbances. (S-129)

Center for Astrophysical Research in
Antarctica. Doyal A. Harper, University of
Chicago. Infrared and submillimeter as-
tronomy has the potential to answer some
major questions about the formation of the
universe, including inhomogeneities in
cosmic microwave background radiation,
the processes by which stars form from
interstellar gas, the formation of planets,
the nature of primeval galaxies, and the
inhomogeneous distribution of matter and
energy in the early universe. Making use
of Antarctica's unique physical character-
istics and geographic location, the Univer-
sity of Chicago, collaborating with
Princeton University, AT&T Bell Labora-
tories, and other institutions, has estab-
lished the Science and Technology Center
for Astrophysical Research in Antarctica.
The goal of the center is to provide an
observatory at the South Pole with three
major instruments designed to probe the
far reaches of the universe. Three experi-
ments will be set up. ASTRO (Antarctic
Submillimeter Telescope and Remote Ob-
servatory, John Barley, university of Colo-
rado) will use a 1.7-meter-diameter sub-
millimeter telescope, which will survey
the galactic plane, the galactic center, and
the Magellanic Clouds. SPIREX (South
Pole Infrared Explorer, Mark Hereld, Uni-

versity of Chicago) will use an existing 60-
centimeter-diameter, near-infrared tele-
scope to explore the potential of the South
Pole as an infrared site and to make initial
surveys for primeval galaxies and brown
dwarf stars. This spectral window is also
located within a "hole" in the celestial
background and may afford the most sen-
sitive view of light from galaxies formed in
the early universe. At this wavelength, a
South Pole telescope will be more sensitive
than the Hubble telescope and 200 times
more sensitive than a ground-based tele-
scope at a midlatitude site. COBRA (Cos-
mic Background Radiation Anisotropy,
Mark Dragovan and Jeffrey B. Peterson,
Princeton University) is an instrument that
will search for and map anisotropies in the
cosmic background radiation at sufficient
sensitivity to test definitively current theo-
ries of the origin of the universe. Overall,
the South Pole center will enable research-
ers to make measurements at wavelengths
that are hampered by the absorption and
emissions of the earth's atmosphere. Be-
cause of the near absence of water vapor in
the atmosphere above the antarctic central
plateau, the infrared skies are clearer and
darker than anywhere else on the earth.
These unique environmental conditions
overcome not only the diurnal variations
in temperature that lead to atmospheric
noise and wind at higher latitudes but also
much of the infrared background radia-
tion. The elevation of the antarctic plateau
significantly reduces the atmospheric path
that the light must traverse. The geographic
singularity of a polar site also allows a
unique opportunity to reduce systematic
errors in searches for cosmic microwave
background anisotropies. All of these fac-
tors will combine to improve the observ-
ing conditions by a factor of 10 to 100. (5-
132A, S-132B, S-132C, S-132D, and S-132E)

Long-duration ballooning—launch
and telemetry support. David Stuchlik,
Wallops Flight Facility, National Aeronautics
and Space Administration. In support of
astrophysical and astronomy projects, we
will launch, track, provide telemetry sup-
port for, and recover two 29.47-million-
cubic-foot high-altitude helium balloons
from Williams Field near McMurdo Sta-
tion in December 1991. One flight will
carry gamma-ray-measuring instruments
for researchers from the University of
California at Berkeley (S-116). We also
will support investigators from Goddard
Space Flight Center (S-146). On the basis of
our experience during the 1991-1992 austral
summer, we anticipate that each balloon
will circumnavigate Antarctica at approxi-
mately 78 degrees latitude and return to
the McMurdo area in about 10 days. (S-145)

Joint U.S.-Russian long-duration ant-
arctic Mars calibration balloon mission.
Jacob I. Trombka, Goddard Space Flight Cen-
ter, National Aeronautics and Space Adminis-
tration. Our project, conducted jointly with
the Russia Space Agency, will be one of
projects to be supported on one of the two
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29.5-million-cubic-foot, high-altitude he-
lium balloons. The objective is to verify
and calibrate gamma-ray and neutron re-
mote-sensing instruments that can be used
to obtain geochemical maps of the surface
of planetary bodies. The gamma-ray de-
tectors are a U.S. gamma-ray advanced
detector and a Russian Phobos prototype;
the neutron detectors will be supplied by
Los Alamos National Laboratory and the
Russian Phobos prototype. The instru -
ments will be carried onboard the
balloon's gondola that will supply power
for up to two weeks. The detectors, will
measure how gamma rays and neutrons
produced by high-energy charged par-
ticles (cosmic rays) interact with a simu-
lated Martian soil sample. (S-145)

Listing of USAP
environmental
documents on STIS

As part of its management responsibili-
ties for the U.S. Antarctic Program (USAP),
the National Science Foundation (NSF)
evaluates the possible environmental im-
pact of planned activities. Between De-
cember 1988 and July 1992, NSF completed
approximately 65 environmental evalua-
tions.

To make this information more acces-
sible to the public, NSF has published a list
of these environmental evaluation docu-
ments on its computerized Science & Tech-
nology Information System (STIS). Each
entry includes the date that the document
was issued, the type of evaluation per-
formed, and a brief statement describing
the activity that was evaluated.

Readers who wish to obtain further
information about the USAP environ-
mental program or copies of the docu-
ments listed on STIS should contact:

Environmental Officer
Division of Polar Programs

National Science Foundation
Washington, D.C. 20550

STIS, which is open to anyone, was
developed by NSF's Division of Informa-
tion Systems and its Division of Interna-
tional Programs as a prototype for elec-
tronically disseminating information. In
addition to environmental evaluation
documents, it provides easy access to many
NSF publications, including program an-
nouncements, reports of the National Sci-
ence Board, press releases, and abstracts
describing NSF-supported research.

Readers can access the system through
BITNET or INTERNET electronic mail or,
using a modem and appropriate commu-
nications software, can directly dial into
the system. For information about STIS,
please contact the NSF system via elec-
tronic mail at stis-request@nsf.gov  (IN-
TERNET), or stis-req@NSF (BITNET), or
by phone at 202/357-7555 (voice mail).

Winterers receive Midwinter's Day greetings
from President Bush and SCAR representatives

U.S. Presidents have commemorated Midwinter's Day with a special message
to the wintering community since 1959 when the first international community
of scientists and support personnel worked and conducted research as part of the
International Geophysical Year (IGY). This austral winter winterers also received
greetings from the representatives to the twenty-second meeting of the Scientific
Committee on Antarctic Research (SCAR).

In his 1992 message to personnel of 18 nations at 35 year-round stations,
President Bush emphasized the important example that the antarctic community
has provided for the rest of the world. For more than 30 years, nations have
cooperated openly under the Antarctic Treaty, despite dramatic political and
social changes worldwide. In his words, this example "gives us every reason to
expect an equally bright future."

The message from the SCAR delegates emphasized cooperation, pointing out
the growth of this international science organization as new countries are ac-
cepted into its ranks. The delegates also highlighted the significant contributions
the antarctic science community has made to the scientific understandin g of the
evolution of Earth's environment.

The text of the President's Midwinter's Day message as well as the message
from the SCAR representatives follow.

Midwinter's Day Message 1992
The White House, Washington, D.C.

fain pleased to send greetings to all of the scientists and support personnel who are
working together through the long polar night of Antarctica. Happy Midwinter's Day.

From the days when individuals such as Roald Amundsen, Robert Falcon Scott, and
Richard Byrd began to chart its frozen beauty, man's presence on Antarctica has been
marked by peaceful exploration and the pursuit of knowledge. International cooperation
in such endeavors reached an important milestone during the International Geophysical
Year (1957-58), and it is wonderful to note that 40 signatory states, representing two
thirds of the world's population, now embrace the principles and goals that were originally
set forth in the Antarctic Treaty of 1959. The fact that researchers from many different
nations have cooperated openly under the Treaty for more than 30 years, despite dramatic
social and political changes around the world, gives its every reason to expect an equally
bright future.

On this occasion, we celebrate your dauntless labors and salute you for the many
contributions that you are making, not only to our understanding of that magnificent
continent, but also to our efforts to protect Earth's environment as a whole.

On behalf of all Americans, I applaud your efforts and wish you continuing success.
George Bush

Midwinter greetings to antarctic winterers 1992 from XXII SCAR

The twenty-second SCAR meeting ends at a date which almost coincides with
midwinter. On this occasion SCAR scientists, national delegates, and managers of
national antarctic programmes send their best wishes to all teams, ofdifferent nations that
are working hard in Antarctica.

By your work, you are contributing to the development of scientific knowledge in
general, and to the understanding of the evolution of our environment which is presentlii
of primary concern to its inhabitants and to the governments of our Planet.

XXII SCAR admitted new nations to Associate Membership of SCAR, namely Estonia
and Pakistan, and Ecuador moved from Associate to Full Membership,

Delegates, Working Groups. Groups of Specialists, COMNAP, and SCALOP have
reviewed progress in the wide range ofAntarctic research activities and have confirmed the
importance oft/ic continuing Antarctic programmes. in addition, SCAR 's new initiative
for addressing problems of "Global Change and Antarctica," which commenced in 1988,
has been developed to the stage of proposed programmes for implementation and a new
Group of Specialists has been established to plan and coordinate activities for the next
decade.

SCAR owes munch to your activity and wishes you all the best for midwinter and full
success in the remaining period of your stay on the White Continent.

Representatives of the XXJI meeting of the Scientific Committee on Antarctic Research
(SCAR)

Robert H. Rutford, U.S. Delegate, SCAR
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Weather at U.S. stations

June 1992

South Pole McMurdo*	Palmer

-59.1 	-8.1

-46.3	 -0.1
(4) 	(7)

-69.2	 -19.9
(9) 	(27)

685.40 	1001.50

699.00	 1017.20
(4) 	(9)

671.90	 974.30
(13) 	(19)

Trace	 39.00

North	 Northeast

4.79 	3.71

15.64	 27.80
(15)	 (6)
(360°) 	(360°)

0.5	 7.4

10.0	 1.0

14.0	 16.0

7.0 	13.0

2.0	 0.0

July 1992

Palmer	South Pole

	-8.4 	-60.3

	

2.7	-40.9
(3)

-22.0	-72.0
(20)

	

994.60	677.18

1024.10	697.20
(4)

	

962.40	659.90
(26)

	

63.40	Trace

Northwest	800

	

5.35	4.84

	

28.31	17.88
(23)	(14)

(350°)	(360°)

	

8.3	0.5

	

2.0	14.0

	

6.0	8.0

	

23.0	9.0

	

0.0	1.0

South Pole

-55.5

-39.0
(12)

-71.9
(2)

685.80

703.10
(27)

663.80
(6)

Trace

North

7.41

20.59
(19)

(360°)

0.7

4.0

12.0

14.0

11.0

McMurdo

-22.0

-10.0
(11)

-31.9
(26)

985.20

1013.51
(26)

954.59
(28)

533.40

40°

5.15

29.86
(28)

(240°)

5.9

13.0

6.0

13.0

1.5

May 1992

Feature	 McMurdo	Palmer

Average Temperature (°C)	 -22.1	-5.8

Temperature maximum (°C)	 -9.0	3.5
(date)	 (20)	(14)

Temperature minimum (°C)	 -31.1	-14.0
(date)	 (27)	(27)

Average station pressure (mb)	 990.21	998.00

Pressure maximum (mb)	 1011.11	1017.20
(date)	 (24)	(11)

Pressure minimum (mb)	 971.49	981.50
(date)	 (11)	(24)

Snowfall (mm)	 124.46	31.70

Prevailing wind direction	 200	Northeast

Average wind speed (m/sec)	 4.63	3.45

Peak wind speed (m/sec)	 29.34	21.62
(date)	 (30)	(14)
(direction)	 (180°)	(360°)

Average sky cover	 5.0	7.2

Number clear days	 9.0	3.0

Number partly cloudy days	 6.0	10.0

Number cloudy days	 16.0	18.0

Number days with visibility less than	1.5	0.0
0.4km 

Prepared from information received from the stations. Locations: MCMurdo 77 051S 166040'E, Palmer 64 1146'S 6403'W, Amundsen-Scott South Pole 90 0S. Elevations: McMurdo
sea level, Palmer sea level, Amundsen-Scott South Pole 2,835 meters. For prior data and daily logs, contact the National Climate Center, Asheville, North Carolina 28801. *June
weather data for this station will be published in the next issue.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

RETURN THIS COVER SHEET TO ROOM 233. IF
YOU DO NOT WISH TO RECEIVE THIS MATERIAL
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Architectural competition provides new design concepts for McMurdo Station
First place in the American Institute of

Architecture Students (AlAS) nationwide
competition was awarded to an interdisci-
plinary team led by Robert Heaney of Sac-
ramento, California. Heaney, who received
his bachelor's degree in architecture from
the University of Oregon in June 1992,
worked with landscape architectural stu-
dent Diane Oliver of Eugene, Oregon, and
engineering student John Carper, also of
Sacramento.

In September 1991, the AlAS announced
the competition, entitled "Environment 2-
A new town for science," for students in
college- and/or university-level science,
architecture, engineering, planning, and
related programs. The objective of the
competition, funded by the National Sci-
ence Foundation (NSF) and AlAS, was to
produce for McMurdo Station a master
plan that meets the research needs of the
scientific community but also considers
community and social issues while pro-
tecting the antarctic environment.

The planning project required an in-
depth examination of human-habitat de-
sign features, materials procurement and
transportation problems, construction and
engineering techniques, and larger envi-
ronmental and ecological issues. The com-
petitors had to incorporate in their design
not only the relationships between climate,
transportation, waste treatment, commu-
nications, and energy systems but also
such human behavioral considerations as
privacy, community needs, and isolation.
Because of this complexity, competitors

were encouraged to take an interdiscipli-
nary, team-oriented approach.

On 6 June 1992, a six-member jury,
chaired by Christopher J . Smith of CJS
Group Architects in Honolulu, Hawaii,
met in Washington to judge the 32 entries.
The other five jury members were C. James
Lawler of the American Institute of Archi-
tects, Washington, D.C.; G.W. Terry Rank-
me of Cambridge Seven Associates, Cam-
bridge, Massachusetts; Wm. J. LeMessurier
of LeMessurier Consultants, Cambridge,
Massachusetts; Audry S. Carty of Albuquer-
que, New Mexico; and Roberti. Berkebile
of BNIM, Inc, Kansas City, Missouri.

All three first-place competitors will
share a $1,000 prize. Additionally, the
three will travel, along with six jurists and
University of Oregon professor of archi-
tecture and faculty advisor to the winning
team Guntis Plesums, to McMurdo inJanu-
ary 1993 to complete an intensive, week-
long design session.

The $750 second place award was given
to Stephen E. Mackey of Clemson Univer-
sity. Gregory M. Holah of Eugene, also a
1992 University of Oregon bachelor's de-
gree recipient in architecture, received the
$500 third-place award. Lara Glembock
and Bill Pope of Pennsylvania State Uni-
versity were awarded an honorable men-
tion, and Antonio Castlebranco and J . Van-
derbergh Lewis of the University of Ari-
zona received an innovation award for
their work.

All four special mentions in the compe-
tition were University of Oregon bachelor's

degree recipients in architecture—Rich-
ard Berry of Portland; Brian Siu Leung
Cheung of Hong Kong; Dana Ing of
Ashland; and Michael Willis of Eugene.

AlAS's 1991 competition, "Environ-
ment 1," provided students nationwide
with a similar challenge—developing a
conceptual design for the U.S. research
station at the geographic South Pole. Peter
E. Wilkniss, director of NSF's Division of
Polar Programs, said that because it is "off
the beaten track, Antarctica has not felt the
architect's touch as it could have. The
National Science Foundation decided to
start correcting this deficiency by sponsor-
ing these contests. This is only the begin-
ning of a dramatic enhancement of the
nation's architectural participation in the
development of facilities for the support of
scientific research in Antarctica."

The winning designs were on display
at the American Institute of Architecture
in Boston, Massachusetts, from 19 to 22
June. In the fall of 1992, AlAS will publish
a catalog featuring the winners, their de-
sign statements, and comments by the jury.

Due to lack of space, the listing of
National Science Foundation
awards for antarctic research and
support for April through June 1992
(second quarter, fiscal year 1992)
will appear in the December 1992
issue.

24
	

Antarctic Journal


	Table of Contents
	U.S. scientists begin 36th consecutive year of research in Antarctica
	Planned research projects, 1992-1993
	Operations highlights in continental Antarctica, 1992-1993 austral summer 
	Ship schedules for the Antarctic Peninsula region, 1992-1993
	Listing of USAP environmental documents on STIS
	Winterers receive  Midwinter's Day greetings from President Bush and SCAR representatives
	Weather at U.S. stations
	Architectural competition provides new design concepts for McMurdo Station

