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U. S. antarctic research, 1982-1983

NSF photo by William Curtsinger.

The Antarctic Peninsula, seen in this photo-
graph from the deck of the R/V Hero, will be
the site of 11 biology projects during the
1982-1983 austral summer. The biological
richness of this region has drawn U. S. sci-
entists to investigate both individual organ-
isms and antarctic marine and terrestrial eco-
systems for the last two decades. To con-
duct these investigations, biologists will use
Palmer Station and the R/V Hero, which will
make three research cruises along the Penin-
sula between November 1982 and March
1983.

During the 1982-1983 austral summer
approximately 270 investigators from U.S.
universities and research institutes will
conduct 88 antarctic science projects, spon-
sored by the National Science Foundation
(NSF) and U. S. government agencies as a
part of the U.S. Antarctic Research Pro-
gram. The projects will be conducted at
four U. S. year-round stations, with the
antarctic programs of four other countries,
in remote areas of the continent, and aboard
NSF's research ship Hero and the U. S.
Coast Guard icebreakers Glacier and Polar
Star. The goals of the U. S. Antarctic
Research Program—to expand fundamen-
tal understanding of the continent and to
study its relationship to global problems—
are reflected in the diversity of this year's
field program. Research projects are bal-
anced among the disciplines of marine and
terrestrial biology, atmospheric sciences,
ocean sciences, glaciology, and earth sci-
ences.

Biology
Understanding the structure and func-

tioning of the antarctic marine ecosystem
has been an important research objective
over the last two decades. Growing com-
mercial catches of krill and the 1982 entry
into force of the Convention on the Con-
servation of Antarctic Marine Living Re-
sources have pointed to the need to learn
more about marine flora and fauna and
their ecological relationships. This year's
biological research at Palmer and McMurdo
Stations and aboard the two icebreakers
and Hero will augment the body of scien-
tific information about the marine ecosys-
tem.

The variety of life around Palmer Sta-
tion, near the Antarctic Peninsula, enables
scientists to study the physiology and habi-
tats of organisms along with interactions
at all levels of the ecosystem. Research
concerning krill will include continued
investigations of how water temperature
and pressure influence development, what
environmental factors influence swarming
behavior, what physiological factors affect
the early survivorship of krill larva, and
what seasonal and areal differences con-
tribute to egg production. Other projects
will focus on food web relationships, the
behavioral and ecological relationships
among three species of penguins, and ben-
thic invertebrate ecology. Investigations
of how zooplankton, fish, penguins, and
sea birds adapt to low temperatures and
other aspects of the antarctic environment
will be continued.

Marine biology at McMurdo Station and
in the waters surrounding the continent
complements the research to be conducted
in the Peninsula region. Focusing on the
microbial level, one group of biologists
will study the algal and bacterial commu-
nities that develop on the underside of sea
ice where low light limits photosynthesis
even during summer. When the sea ice
melts, many of these physiologically active
microorganisms are released and provide
a basis for subsequent plankton blooms
of tiny plants.

Low-temperature adaptation of cod and
other antarctic fish will be investigated by
two groups of biologists. Over several years
biologists have isolated from the blood of
these fish a glycoprotein antifreeze that



lowers the freezing point of fluids in these
fish and enables them to survive in cold
waters. By continuing their investigations,
they hope to determine the distribution of
these compounds and to understand how
their molecular structures relate to their
functions.

Medical researchers will probe how preg-
nant Weddell seals communicate the onset
of a breath-hold dive to their unborn
young. Laboratory studies of these seals,
which can stay under water longer than
any other marine mammal, have shown
that the fetal heart rate slows before any
changes in blood gas composition can be
communicated from the mother. By record-
ing fetal and maternal heart rates and sea-
water pressure during dives, the biologists
hope to discover what triggers the fetal
diving response.
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Learning more about marine mammal
and bird distribution around the continent
will help scientists to better understand
the marine ecosystem. From aboard the
U. S. Coast Guard icebreaker Polar Star,
which will make a circumantarctic cruise
this austral summer, biologists will gather
data on bird distribution, a preliminary
view of microbial and plankton commu-
nities along the ice edge, an assessment of
marine geochemistry of surface waters, and
the types of marine birds and mammals
populating the pack ice.

Biologists interested in terrestrial ecosys-
tems will conduct research near McMurdo
Station and in the Peninsula region. Two
projects in southern Victoria Land will be
continued. One focuses on the physiological
adaptations of algae in freshwater lakes,
while the other concentrates on lichen and
bacteria living just below the surface of
rocks.

In a new project biologists will study
plant communities of the Antarctic Penin-
sula. Because the harsh environment causes
these plants to emphasize stress tolerance
over diversity, vegetation is sparse, uneven-
ly distributed, and well adapted to local
climate. Short summers, shallow depth of
thaw, cold dry winds, and water shortages
combine to limit the abundance of plants.
By collecting data on different plant com-
munities, soil types, and environmental
factors, biologists will get information that
can be used to measure changes brought
about by human activity.

Upper atmosphere studies
Extended observations of the sun from

Amundsen-Scott South Pole Station have
provided new insight into the structure
and dynamics of the solar interior. Two
solar telescopes near South Pole Station
will be operated this season. U. S. and
French scientists will use one telescope,
which was installed 2 years ago, to study
supergranules (1,500-kilometer-wide solar
features caused by the movement of gas
in the solar convection zone), solar con-
vection and cycles, and surface tempera-
ture distribution. The second telescope,
tested during the 1980-1981 austral sum-
mer, is a portable, 4.6-meter-long tube with
a 30.5-centimeter diameter and a 10.4-meter
focal length. With this telescope astron-
omers will observe brightness oscillations,
which can be related to natural solar res-
onances. Their measurements of longer
period oscillations will help characterize
the sun's deep interior.

Personnel from four projects will install
and test a prototype automatic unmanned
geophysical station near South Pole Sta-
tion. Measurements taken by such stations
are useful for constructing comprehensive
models of interactions among the solar
wind, the magnetosphere, and the iono-

sphere. The station includes a digital micro-
pulsation instrument that measures changes
in magnetospheric wave frequencies and
amplitudes and a riometer (relative iono-
spheric opacity meter) that provides data
on temporal and spatial variations of ener-
getic particle precipitation from the mag-
netosphere. The station will begin year-
round operation in December 1982.

Other upper atmosphere research at the
South Pole includes continued monitoring
of auroras to improve understanding of
the Earth's magnetospheric processes.
Researchers will probe interplantary space
by observing and monitoring cosmic rays
and investigate disturbances produced by
electron-density irregularities in the at-
mosphere 70 to 80 kilometers above the
Earth.

At Siple Station several projects will
focus on processes and interactions in the
upper regions of the Earth's atmosphere.
Siple Station is located at one end of a
geomagnetic line of force that passes out-
ward through the plasmapause and returns
to Earth at a northern conjugate point in
eastern Canada. Scientists send waves from
Siple Station at radio frequencies through
the plasmapause and record them in the
northern and southern hemisphere. This
enables them to study the response of the
magnetosphere, which begins 100 kilo-
meters above the Earth and extends out-
ward into space, to known perturbations.
The experiments this austral summer will
be conducted in conjunction with four satel-
lites orbiting over the polar regions and
coordinated with research at the South Pole
and Palmer Stations and the British sta-
tion Halley on the Weddell Sea.

Meteorology
Antarctica is a well-defined climatic re-

gion, characterized by severe low temper-
atu es, relatively low precipitation, and a
permanent ice sheet. Numerical -models of
meteorological processes suggest that the
continent and its environment to some
extent magnify observable changes in global
climate. Without local or regional pollution
sources the environment at South Pole Sta-
tion is ideal for monitoring and investi-
gating the chemistry of the Earth's atmo-
sphere and the climatic impact of such
atmospheric trace gases as fluorocarbons,
carbon dioxide, and ozone. This year meteo-
rologists will continue to monitor air chem-
istry at South Pole Station. Data will also
be gathered along the coast at McMurdo
and Palmer Stations and from LC-130 air-
planes over the continent and enroute from
the United States. Information on the life-
time and circulation patterns of these gases
will be added to existing data, acquired at
other stations around the world, and will
be useful for refining models to predict
the long-term effects of these gases on
global climate.
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Regional weather patterns bring pollu-
tants to the continent, transport energy
and water to and from Antarctica, and
influence the mass of snow and ice on the
continent and at sea. To understand how
these patterns relate to weather in other
parts of the world, meteorologists are prob-
ing unique features of the antarctic climate.
For several years researchers have been
gathering data on katabatic winds, cold
heavy air draining from the polar plateau
down to the coast under the force of grav-
ity. Three automatic weather stations placed
between Dome C (1,000 kilometers inland)
and the French station Dumont d'Urville
on the coast collect data on wind speed
and direction, temperature, and dew point.

Other automatic weather stations around
McMurdo Station and at Dome C and Byrd
and Siple Stations will provide meteorol-
ogists with surface data transmitted by
means of polar-orbiting satellites. This year
four stations will be installed in the Wed-
dell Sea region by the British Antarctic
Survey for U. S. investigators. Scientists
will collect data on barrier and foehn winds,
terrain effects, and ice transport in this
region, where little is known about local
weather.

To learn more about seasonal weather
patterns in Antarctica, a group of meteo-
rologists will test prototype air samplers
at South Pole Station and from LC-130
airplanes. Past research indicates that the
chemical composition of aerosols differs
from winter to summer and suggests that
distinct seasonal circulation patterns exist.
The system, to be tested this season, enables
researchers to trace the seasonality of aero-
sols and relate this to weather patterns. A
methane tracer will be released into the
katabatic flow at the South Pole Station.
To follow the tracer's passage to the con-
tinent's periphery scientists will collect air
samples at coastal locations near McMurdo
and Palmer Stations and at Siple Station.

Ocean sciences
Fluctuations in the extent of antarctic

ice shelves may control the size of the West
Antarctic ice sheet, which in turn would
change world sea-level. Past investigations
suggest that melting at the base of these
ice shelves is a significant factor in their
stability and that melting is controlled by
oceanic heat from the open ocean. In Octo-
ber oceanographers will begin to monitor
the heat flux to the area beneath the Ross
Ice Shelf, a roughly 400-meter thick sheet
of floating ice over 500,000 square kilo-
meters in area. The researchers will mea-
sure salinity and temperature at 26 loca-
tions in the Ross Sea to determine geo-
strophic currents generated by horizon-
tal density differences and the earth's rota-
tion. Some direct current measurements
will be made at the face of the Ross Ice
Shelf. Another focal point in the investi-
gation will be the Erebus Glacier Tongue,

a 16-kilometer-long ice intrusion from the
Erebus Glacier into the Ross Sea. Oceano-
graphers will examine what effect melting
from the ice tongue has on the salt and
heat structure of the adjacent water.

Sediment coring will continue along the
antarctic continental margin. From aboard
the icebreaker Glacier marine geologists
will collect samples of ancient sediments,
survey iceberg sediment transport, and con-
duct closely spaced bottom sampling of
benthic foraminifera in the Ross Sea. Data
from the continental margin survey will
c5ntribute to the construction of detailed
bathymetric maps and will be useful in
plotting ice fronts. In another continuing
project researchers will gather data on the
extent of marine-based ice sheets during
the last glacial maximum between 17,000
and 21,000 years ago.

Glaciology
Near South Pole Station glaciologists

will take a 500-meter ice core. Besides
returning the core to the United States for
distribution, glaciologists on site will evalu-
ate samples for information on past cli-
mates. Using techniques developed for
research in Greenland, investigators will
analyze the air bubbles frozen in the core
for carbon dioxide content. They are par-
ticularly interested in learning if the carbon-
dioxide content of the air in the past is
related to glaciation.

The 500-meter core should provide a
record of the last 6,200 years, encompass-
ing three periods of documented moun-
tain glacier expansion. Another group of
glaciologists will use this extensive climatic
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record to examine fluctuations in atmo-
spheric concentrations of insoluble parti-
cles. They believe that a relationship may
exist among snow accumulation rates,
increased concentrations of insoluble par-
ticles, and lowered temperatures.

Earth sciences
Geologists will concentrate their inves-

tigations this year in northern and south-
ern Victoria Land. Two groups will return
to northern Victoria Land to expand re-
search conducted last year in the region.
Two other groups will travel aboard the
Glacier to Mt. Melbourne (74°21'S 1640
42 1 E), a 2,730-meter volcano between
Wood and Terra Nova Bays. In addition
to mapping 160-million-year-old volcanic
rocks, they will collect samples for com-
parison with similar rocks from the Mt.
Erebus region and Marie Byrd Land. Their
research focuses on the volcanic and gla-
cial history recorded in the samples and
on assessing the composition of the Earth's
mantle in the Ross Sea area.

In southern Victoria Land at Szabo Bluff
(86 0 29'S 144 0 48'W) two teams will con-
duct resource-related surveys. Continuing
research that has been conducted in the
Ellsworth Mountains, northern Victoria
Land, and the ice-free valleys of southern
Victoria Land, geologists will use gamma-
ray spectrometry to locate radioactive out-
crops near Szabo Bluff. Using samples
taken at these outcrops, another geologist
will identify the minerals present to learn
more about the physical and chemical con-
ditions under which the minerals were
positioned.
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Several projects will be based in the ice-
free (dry) valleys of southern Victoria Land.
In conjunction with New Zealand scien-
tists U. S. geologists will drill eight 40- to
60-meter deep rock cores in eastern Tay-
lor Valley to gather more data about the
glacial history of the valley and the Ross
Sea. Stratigraphic, paleomagnetic, and sed-
imentologic investigations will be conduct-
ed. Another group of U. S. geologists will
map glacial deposits in Taylor Valley and
also in Marshall Valley, Quartermain
Range, and Asgard Range. Geologists in
one project will address in detail the nature
and rate of ongoing physical and chemi-
cal processes in Victoria, Wright, and Tay-
lor Valleys. In addition to contributing to
the general understanding of how these
valleys were formed, data from this proj-
ect over several years will help to identify
how the valleys are changing and predict
how they may be evolving.

Continuing projects in the McMurdo
region include seismic gravity studies of
the Earth's crust and upper mantle along
the boundary between East and West Ant-
arctica and seismic observations of Mt.
Erebus.

Geologists will search for meteorites in
southern Victoria Land and in the Thiel
Mountains near the Weddell Sea. Mapping
operations will be carried out by the U. S.
Geological Survey in southern Victoria
Land and along the Siple Coast. Geologi-
cal Survey personnel will also conduct geo-
detic surveys in northern Victoria Land
and gather data for the Worldwide Stan-
dardized Seismological Network at South
Pole Station.

sonnel of the Naval Support Force Ant-
arctica and the Antarctic Development
Squadron Six will maintain communica-
tions, weather forecasting, air traffic con-
trol, and other services at McMurdo Sta-
tion and at other locations on the continent.
A contractor, Antarctic Services Inc. (a
subsidiary of Federal Electric Corporation),
will operate and maintain Palmer, Siple,

and Amundsen-Scott South Pole Stations
and the R/V Hero. At McMurdo Station,
the contractor will perform construction
and support functions and operate the sci-
entific laboratories and Williams Field,
McMurdo's ice-shelf skiway.

On the following pages, brief descrip-
tions of projects of the 1982-83 austral
summer and the 1983 winter are provided.
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NSF photo.

In a small boat slightly offshore, a scientist observes an Adélie penguin rookery on Anvers
Island, near the Antarctic Peninsula. A skua, a predator of these birds, is in the foreground
among the penguins. During this austral summer biologists will continue to investigate how
Adélie penguins regulate their body heat in order to survive the harsh climate.

Planned field research projects, 1982-1983

Support
The Foundation's research ship Hero

and the U. S. Coast Guard icebreakers Gla-
cier and Polar Star will support marine
research between November 1982 and
March 1983. The Hero will make three
cruises between Palmer Station and Punta
Arenas, Chile, and will support research
near Palmer Station and along the Ant-
arctic Peninsula. The Polar Star will make
a circumantarctic cruise this season, while
the Glacier will concentrate on science sup-
port between New Zealand and McMurdo
Station and in the Ross Sea.

Besides its circumantarctic cruise and
science support, the Polar Star will resupply
Palmer Station in November and will stop
at the station again in March to pick up
passengers and cargo for return to the
United States. In January 1982 the Polar
Star will open a channel in McMurdo
Sound ice for the resupply ship USNS
Southern Cross and the fuel tanker Mau-
mee.

In addition to flying LC-130 airplanes
and UH-iN helicopters, U. S. Navy per-

Antarctic Peninsula

Growth and metabolism of marine crus-
tacea in relation to temperature and pres-
sure. Robert Y. George, University of North
Carolina at Wilmington. At Palmer Sta-
tion during the 1981-1982 austral summer,
we studied how temperature influences
metabolic responses of krill at different
stages of development and what impact
pressure and temperature have on krill em-
bryology. This austral summer, we will
participate in two R/V Hero cruises to con-
tinue this reseach. Our objectives are to
understand the relationship of temperature
to krill swarming behavior, the role of in-
creased pressure on krill egg development,
and the genetic variations in adult and
larval krill from different geographic lo-
cations. We will also compare metabolic
and growth strategies in cold-adapted

euphasiids, isopods, and amphipods to sim-
ilar temperate crustaceans. (S-001)

Antarctic krill (Euphausia superba) be-
havior. William M. Hamner, University
of California. Our 2-year study on the
behavior of krill in swarms has broad im-
plications at all levels of the antarctic food
chain. At sea, divers will operate an un-
derwater vehicle to locate krill and describe
density, orientation, and size of krill within
swarms. Krill will be captured from selected
swarms with handheld, monofilament
underwater nets and small trawls. Labora-
tory studies of behavioral responses and
structural morphology will be conducted
at Palmer Station. This season we also will
track Adélie penguins and blue-eyed shags
from rookeries near the station to their
feeding grounds and analyze the feeding
habits of sea-bird predators of krill. (S-006)
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Thermoregulatory mechanisms in Adélie
penguins. David E. Murrish, State Uni-
versity of New York. We will continue to
study thermoregulation of Adélie penguins.
The penguins will be captured in the Ant-
arctic Peninsula area for laboratory and
field experiments on the modulation of
heat loss through brood patches, feet, and
flippers (wings). (S-oil)

Egg production and factors affecting
early larval survivorship in krill (Euphausia
superba). Robin M. Ross, University of
California. Working near the South Shet-
land Islands (primarily in the Bellingshau-
sen Sea and the Bransfield Strait), we will
sample and observe spawning krill (Eu-
phausia superba) to determine the seasonal
and areal variation in daily egg produc-
tion. During our cruise we will collect
temperature-depth profiles with expend-
able bathythermographs and salinity-depth
data. An in vivo chlorophyll fluorescence
monitor will be used on pumped surface
water throughout the cruise. At three lo-
cations chlorophyll a and particulate lipids
will be sampled at different depths near
selected krill swarms. Our research will
be conducted throughout the austral sum-
mer so that we may begin to answer some
basic questions about the length of the
spawning season and the potential change
in brood frequency. Other objectives are
to determine the geographic distribution
of krill swarms and the length, frequen-
cy, sex ratio, and maturity stages of indi-
viduals in each swarm and to investigate
any seasonal or locational differences that
may exist in egg production rates. We also
hope to identify the physiological factors
affecting early larval survivorship and the
best areas for spawning. (S-014)

Trophodynamics of the mesopelagic
fauna in the southern Drake Passage.
Thomas Hopkins, University of South Flor-
ida. Mesopelagic micronekton, mainly fish
and crustacean species, comprise a signif-
icant component of the antarctic marine
food web and probably are important pred-
ators of krill and other zooplankton. This
austral summer we will continue to inves-
tigate the feeding and nutrient flux patterns
of these fish and crustaceans in the Drake
Passage, north and west of Anvers Island.
Discrete depth samples of micronekton and
zooplankton will be collected with an
opening-closing midwater trawl at depths
between the surface and 1,500 meters, with
additional open-net hauls made near krill
swarms. We will sort, identify, and count
subsamples of zooplankton and micro-
nekton and determine size-dry weight re-
lationships for dominant species. For domi-
nant fish species and, where possible, for
dominant crustacean species, we will ex-
amine stomach and intestinal contents to
determine their diets. Zooplankton, micro-
nekton, and the stomach contents of mi-
cronekton will be analyzed for caloric and
nutritional value. Data analysis will pro-

vide us with a picture of the abundance
and distribution of micronekton and their
prey, the feeding strategies of principal
fish species, and the energy and nutrient
flow between micronekton and their prey.
(S-020)

Southern ocean ecosystems study. Bruce
H. Robison, University of California, Santa
Barbara. In conjunction with the Univer-
sity of South Florida research team (see
5-020) we will investigate feeding and
nutrition patterns of micronektons, primar-
ily fishes and crustaceans, and attempt to
assess the principal components of meso-
pelagic micronekton and zooplankton
communities. From aboard the R/V Hero
we will do midwater trawling in the Brans-
field Sea-Drake Passage region and in the
Bransfield Strait near Palmer Station. To
obtain estimates of microzooplankton abun-
dance 30-liter bottle collections will be made
at several depths between the surface and
1,000 meters. Although the University of
South Florida investigator will conduct
some preliminary analysis while aboard
the Hero, most of the analysis will be ac-
complished at shore-based laboratories.
(S-023)

Ecological relationships, zoogeography,
and systematics of helminth parasites in-
fecting sea birds. Robert L. Rausch, Uni-
versity of Washington. No records for
parasites from the Palmer Archipelago have
been made, and no comprehensive studies
of parasites of related species of antarctic
sea birds exist. We will attempt to acquire
these data and provide a basis for compar-
ing ecosystem studies of parasites of arc-
tic colonial nesting sea birds, as well as
increase scientific understanding of the dy-
namics of parasitism among nesting birds
in isolated colonies. For this project we
will take birds from colony sites near Palmer
Station on Anvers Island, on the islands
in Arthur Harbor, along the Antarctic
Peninsula, and at sea. Emphasis will be
placed on characterizing parasites of dif-
ferent species of sea birds, which colonize
the same location but do not interbreed.
These species will be divided into ecologi-
cal groups based on differences in their
feeding habits. (S-027)

Adaptations in protein metabolism. Au-
drey E.V. Hascherneyer, Hunter College.
Our project focuses on the regulation of
protein metabolism in antarctic marine or-
ganisms that live at extremely low tem-
peratures year-round. Working out of
Palmer Station, we will collect live fish to
evaluate synthetic demands for metabolism,
growth, and reproduction. The changing
patterns of liver protein synthesis, partic-
ularly antifreeze glycoprotein and egg pro-
teins, in antarctic fish will be compared to
seasonal and reproductive stages. This
year's research focuses on protein synthetic
activity in liver and erythropoietic tissues
of nototheniid fish and hemoglobin-free

ice fish Chaenocephaius aceratus. Tem-
perature-sensitive factors will be identified
by comparative analysis of protein syn-
thesis in cells from antarctic and temper-
ate fish. The results should provide insight
into the regulation of protein synthesis in
lower vertebrates and the evolution of this
fundamental biological process that allows
organisms to adapt to extreme environ-
ments. (5-032)

Plant communities near Palmer Station,
Antarctic Peninsula. Vera Komarkova,
University of Colorado, Boulder. In an area
of high environmental stress such as the
Antarctic, plant types decrease in diversi-
ty, and plant communities are organized
simply with an emphasis on stress toler-
ance over diversity of types. During this
austral summer, we will characterize and
describe the distribution of Antarctic Pe-
ninsula plant communities near Palmer Sta-
tion and identify significant environmen-
tal factors that affect plant growth and
development. Ten plots of each plant com-
munity will be sampled, mapped, photo-
graphed, and permanently marked. To es-
tablish long-term trends in plant devel-
opment, we will compare our data to
previously examined and described plant
communities near Palmer Station. Our ob-
jective is to increase the knowledge and
understanding of antarctic plant commu-
nities and ecosystems, particularly in com-
parison with plant communities and eco-
systems in arctic and alpine regions. We
are also interested in evaluating the rate at
which the plant communities recover after
they have been disrupted. (5-033)

NSF photo by William Curtsinger.

On board the R/V Hero, a biologist sorts
marine organisms gathered from the ocean
floor. Study of these biological samples helps
scientists understand the composition of the
antarctic marine ecosystem.
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Comparative behavioral and ecological
studies of pygoscelid penguins in Admi-
ralty Bay. Wayne Trivelpiece, Point Reyes
Bird Observatory. Research has shown that
variations in the populations of pygoscelid
penguins (Adélie, chinstrap, and gentoo)
may indicate similar variations in the south-
ern ocean's krill stocks. However, more
information is necessary to determine the
role that members of this genus play in
the marine ecosystem. We will continue
to gather data on feeding preferences of
adult pygoscelids and determine the amount
of food required by these birds to raise
their chicks. The Point Thomas area pro-
vides an ideal location for these studies as
all three species breed sympatrically at that
location. We also will investigate such fac-
tors as nest and colony site selection, nest
site competition, predation pressure, and
social behavior important to reproduction.
Comparative studies of other more isolated
rookeries will also be conducted to deter-
mine the effect man has had on the distri-
bution and breeding habits of these spe-
cies. (5-040)

Foods and feeding habits of asterozoan
echinoderms. John H. Dearborn, Univer-
sity of Maine, Orono. As part of a 3-year
project we have obtained detailed infor-
mation on the food preferences, feeding
behavior, and morphology of feeding struc-
tures of ecologically dominant asteroid and
ophiuroid echinoderms found on the ant-
arctic continental shelf. This season we
will complete our field work on the extent
to which these echinoderms feed directly
and indirectly on krill, other zooplankton,
benthic prey, and the derived detritus.
Trawls, grabs, and underwater photo-
graphy will be used to collect specimens
and study the sea floor near Anvers Is-
land. These data will be useful in under-
standing trophic interactions of benthic
invertebrates, plankton, and fish in the
antarctic marine ecosystem. (S-042)

Very-low-frequency (VLF) probing of
the magnetosphere. D.L. Carpenter and
J.P. Katsufrakis, Stanford University. At
Palmer we will continue to study the ef-
fects of particle scattering from the earth's
magnetosphere into the lower nighttime
ionosphere. In this region the amplitude
of subionospherically propagating fixed-
frequency, very-low-frequency (VLF) sig-
nals may be perturbed as a result of burst-
like particle precipitation. During periods
of rapid changes in the field strengths of
various transmissions received at Palmer,
the Siple Station VLF transmitter will be
operated to test for precipitation-induced
wave effects as a frequency function on
the Siple-to-Palmer path. Palmer direction-
finding equipment will be used to detect
the properties of magnetospheric whistlers
that induce particle scattering in subiono-
spheric propagation effects. We will con-
tinue to support such satellite programs
as the Dynamics Explorer-1 and the SEEP

(Stimulated Emission of Energetic Particles)
project. VLF data will be acquired during
passes of the SEEP satellite near the Palmer
meridian. Through continuous chart re-
cordings we will monitor special modula-
tions of the Navy VLF transmitters for
the SEEP project. Cooperative use of a
riometer at the station may also provide
us with a new understanding of particle
scattering processes. (5-10B)

Air chemistry monitoring. Elmer Rob-
inson and W. Lee, Washington State Uni-
versity. To obtain data on halocarbons,
other trace gases, and Aitken nuclei, we
will continue to operate an air chemistry
monitoring station at Palmer Station. Anal-
ysis of air chemistry data will be augmented
by meteorological observations, correlation
with synoptic weather patterns, compari-
son with other northern and southern hemi-
sphere stations, and other statistical assess-
ments. Other analyses will be made on
whole-air samples collected at Palmer and
sent to Washington State University. (5-
27513)

McMurdo Station and vicinity
Seasonal movements and interactions

of the Weddell seal and the antarctic cod
in McMurdo Sound. Donald B. Siniff, Uni-
versity of Minnesota. One objective of our
research during the 1982-1983 austral
summer is to learn more about the inter-
action between the Weddell seal (Lepto-
nychotes weddelli) and its prey, particularly
the antarctic cod (Dissostichus rnawsoni).
We will catch fish from various locations
and use sonic tags to obtain under-the-ice
movement patterns of Weddell seals and
the antarctic cod. Working near McMurdo
Station, we will document distributional
patterns of immature Weddell seals between
October and February, monitor the move-
ments of radio-instrumented Weddell seals
into and out of McMurdo Sound, and cen-
sus seals at Hutton Cliffs. In January and
February we will be on an icebreaker to
census and tag seals near the ice edge.
Several remote receiving-recording stations
will be placed on prominent landmarks
around McMurdo Sound to monitor long-
term movement of radio-tagged seals.
(S-004)

The role of glycopeptide antifreezes in
freezing avoidance of antarctic fish. Ar-
thur L. DeVries, University of Illinois. Liv-
ing organisms adjust protein synthesis rates
in response to environmental factors as a
fundamental strategy for survival. During
several seasons of research, we have dis-
covered that all antarctic fish living in ice-
laden shallow water possess either glyco-
peptide or peptide compounds that have
protein antifreeze properties. Results from
our experiments have indicated that there
are eight different-sized glycopeptides,
which lower the freezing point of body

fluids below the temperature of the sea-
water (-1.9°C). This season we will catch
various species of native antarctic fish to
obtain tissue and fluid samples. Using these
samples, we will determine the distribu-
tion of the different glycopeptides in all
body fluids. We will also investigate whe-
ther intestinal glycopeptide antifreezes orig-
inate in the intestines or are absorbed from
the blood. Continuing past experiments,
we will study the relationship of the gly-
copeptide structure to its function. A com-
parison of how the antarctic fish Pagothenia
borchgrevinki and the Atlantic fish Mi-
crogadus tomcod regulate levels of glyco-
peptide antifreezes will be conducted. While
the antarctic fish maintains constant lev-
els of the antifreeze compound in the uni-
form cold of antarctic waters, the tomcod
produces different levels of antifreeze, cor-
relating with the seasonal variation of tem-
perature in its environment. (S-005)

Population biology of south polar skuas.
David G. Ainley, Point Reyes Bird Ob-
servatory. Although the breeding biology
of south polar skuas, one of six major
avian species of the pack-ice bird commu-
nity in Antarctica, has been investigated
by several researchers, our study focuses
on population structure and demography.
Surveys during past austral summers in-
dicated that south polar skuas begin to
breed between ages 5 to 9 and that breed-
ing pairs stay together and maintain their
breeding territories for as long as 15 years.
Our research also suggests that these birds
may survive for 35 years or more, although
the population's age structure is irregular
and affected by environmental factors. We
will return to Cape Crozier to complete a
survey of breeding areas started last sea-
son. We will also extend our survey to
Cape Evans and the coast near Marble
Point to look for previously banded birds
and estimate survival, longevity, and em-
igration. (S-013)

free diving Weddell seals: Fetal and ma-
ternal heart rate responses and arterial blood
intermediary metabolites. Warren M. Zapol,
Massachusetts General Hospital. In labo-
ratories, simulated diving tests of pregnant
Weddell seals have shown that the fetus
responds with a slowed heart rate within
a minute of the mother's response and
before changes occur in fetal blood gas
composition. The nature of the stimulus
that slows the fetal heart rate is unknown
and has not been studied in free-diving
seals. We will test microelectronic computer
instrumentation, developed to record fetal
and maternal heart rates and seawater pres-
sure in pregnant Weddell seals. We will cor-
relate both heart rates with the depth and
duration of each dive and obtain informa-
tion about the relationship between fetal
and maternal heart rates that may help to
determine how the fetus becomes aware
of the maternal diving response. The data
we obtain will extend our understanding
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NSF photo by Russ Kinne.

Ward Testa of the University of Minnesota tags a Weddell seal on the sea ice near McMurdo
Station. Sonic tags enable scientists to track seals swimming under the ice and moving in and
out of McMurdo Sound. Receiving stations have been installed around McMurdo Sound so
that long-term data on seal movements can be obtained.

of not only fetal responses in diving mam-
mals but also fetal cardiovascular responses
in terrestrial mammals. (S-024)

Studies of blood serum from antarctic
fish. Robert E. Feeney, University of Cal-
ifornia, Davis. Over the last 16 years we
have studied blood serum proteins, par-
ticularly antifreeze glycoproteins, of fish
living in the icy waters of McMurdo Sound.
This austral summer we will catch fish,
including Trernatomus borchgrevinki and
Dissostichus mawsoni, from McMurdo
Sound to obtain more blood samples for
this project. The blood will be centrifuged,
and serums removed and frozen for trans-
port to the United States. From these se-
rums the antifreeze glycoproteins will be
removed and individually tested in a pure
form. Laboratory research will focus on
the relationship of the chemical structure
to the mechanisms by which the antifreeze
glycoproteins lower the freezing tempera-
ture of water without affecting its melting
temperature. (S-025)

Factors influencing the growth and de-
velopment of sea ice microbial communi-
ties. Cornelius W. Sullivan, University of
Southern California. Annual sea ice is a
unique habitat for under-ice microbial
communities, dominated by diatoms but
including algae, bacteria, and protozoans.
At the end of the summer the melting sea
ice suddenly releases a surge of these
physiologically active microorganisms into
the water column and provides the basis
for the subsequent phytoplankton blooms
and a rich source of protein for pelagic
grazers. This season we will investigate
the factors influencing the growth and de-
velopment of the sea ice microbial com-
munity. We are interested in the relation-
ship between algal and bacterial compo-
nents of this community and believe that
the ice bacteria, which may be more active
and have higher growth rates than other
bacteria, in the water column enable high
algal standing stocks to build up in the
sea-ice lower layers. Perturbation studies
will be conducted in McMurdo Sound to
determine how light influences the growth
rate of ice algae and how bacterial growth
may be coupled to algal production. In
addition to these field tests an environmen-
tal incubation chamber will be used to
mimic light, temperature, and salinity fea-
tures associated with the ice microenviron-
ment. (5-039)

Geodetic and upper-atmospheric stud-
ies using satellites. Arnold J. Tucker, Uni-
versity of Texas. At McMurdo Station we
will operate and maintain a geodetic satel-
lite observatory to collect dual-frequency
doppler data from polar-orbiting satellites.
These satellites transmit similar data to
South Pole Station on specific orbits, and
data from both stations will help determine
the spatial and time variations of the iono-
sphere and provide geodetic positioning

controls. The study of variations in the
earth's magnetic field at a 1,000-kilometer
altitude will be augmented by telemetered
magnetometer data acquired from other
satellite passes. (S-051)

Seismic studies in McMurdo Sound. L.
D. McGinnis, Northern Illinois Universi -
ty. This season during a traverse of Mc-
Murdo Sound from Hut Point Peninsula,
Ross Island, to New Harbor by way of
Strand Moraine, we will take seismic mea-
surements of the Earth's crust and upper
mantle. We also will conduct additional
seismic studies near Cape Roberts and take
gravity measurements of Ross Island. The
primary objective of our research is to ob-
tain a crustal profile across the boundary
between East and West Antarctica. We
will determine the thickness of glacial and
preglacial sediments and obtain a detailed
stratigraphic and sedimentary record. From
these data we will be better able to place
the tectonic history of the Ross Embay-
ment/Transantarctic Mountains in a global
perspective. (S-053)

Seismotectonics and volcanology of Mt.
Erebus and vicinity. Juergen Kienle, Uni-
versity of Alaska. To obtain a long-term
record of seismic activity on Mt. Erebus,
a study by U.S., New Zealand, and Jap-
anese geologists was begun during the
1980-1981 austral summer. Continuing this
investigation, we will expand the five-
station seismic network already in place.
The seismic network will help to locate
microearthquakes precisely in order to de-
fine stress patterns and tectonically active

areas of the volcano and to monitor long-
term seismic and acoustic energy release
and fluctuations. The system also provides
us with data by which we can locate
microearthquakes not occurring on Mt.
Erebus and determine if these are tecton-
ic. (S-067)

Volcanic and climatic record of ice cores.
Philip R. Kyle, New Mexico Institute of
Mining and Technology. Volcanic erup-
tions have been suggested as a cause of
climatic cooling periods ranging in length
from a few years to millions of years. Al-
though short-term effects of volcanism on
climate have been demonstrated in recent
historic times, the effects over longer
periods are not clear. Antarctic ice cores
preserve a record of southern hemisphere
volcanic activity and climate for approx-
imately the last 100,000 years. To evalu-
ate this record we will make laboratory
analyses of ice cores taken at Byrd Station
and Dome C. We will examine the cores
for the volumetric size distribution and
composition of tephra layers, which along
with acid concentrations in the ice cores
make up the volcanic record. To develop
a baseline model for the laboratory research
we will take shallow firn cores in the vi-
cinity of Mt. Erebus on Ross Island. These
cores will enable us to evaluate the dis-
persal of fine-grained tephra associated with
post-eruptive activity. Ohio State Uni-
versity researchers will analyze the cores
for particle grain size, and French scien-
tists from the Laboratoire de Claciologie
will measure acidity, sulfate, and major
ion chemistry. (S-081B)
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Atmospheric infrasound studies. Charles
R. Wilson, University of Alaska. We will
continue our observations of infrasonic
waves associated with marine storms,
auroral activity, and other geophysical
events. Our objective is to improve under-
standing of marine storms and stratospher-
ic winds in the McMurdo area and of the
generating mechanism for auroral infra-
sonic waves. Data will be collected by a
spaced array of sensitive microphones at
Windless Bight on the Ross Ice Shelf. (S-
108)

Cosmic ray intensity variations. Martin
A. Pomerantz, Bartol Research Foundation,
University of Delaware. Cosmic rays pro-
vide a powerful tool for studying exotic
astrophysical processes that occur on the
sun and in its far reaching atmosphere
that controls space near Earth. The ant-
arctic monitoring stations are crucial for
probing interplanetary plasma dynamics
through observations of variations in rel-
ativistic (over 1 gigaelectron-volt) galactic
cosmic rays. At McMurdo and South Pole
Stations, we will continue our observations
of cosmic radiation on a year-round basis
and collaborate with the magnetospheric
cusp program. Our objective is to obtain
high quality observations with the ultimate
time resolution that has been attained by
other upper atmosphere programs at U.S.
antarctic stations. (S-109A)

Pelagic research on ice shelf melting,
1982: sea ice. E. L. Lewis and R. G. Perkin,
Institute of Ocean Sciences, British Colum-
bia. Glaciologists believe that ice shelves
may control the size of the west antarctic
ice sheet, which in turn may relate to global
sea-level changes. Investigators have sug-
gested that basal melting of the ice shelves is
a significant factor in their stability and
that melting is controlled by oceanic heat
from the north. This austral summer we
will begin to monitor the heat flux into
the region beneath the Ross Ice Shelf. We
will deploy conductivity and temperature
sensors in McMurdo Sound at 26 stations.
These sensors will determine the geostro-
phic currents, thermohaline properties, and
nature of any mesoscale eddies in the sound.
We will also deploy current meters to ob-
tain a time series of water movement and
collect ice samples to investigate ice for-
mation on the bottom of the sound and in
the water column. The Erebus Ice Tongue
will be examined for the effects of ice melt-
ing on the thermohaline structure of the
water. Our investigation is coordinated with
S-211B. (S-211A)

Ross Sea heat flux experiment: pelagic
research on ice shelf melting, 1982. Stan-
ley Jacobs and Arnold Gordon, Lamont-
Doherty Geological Observatory, and R.
D. Pillsbury, Oregon State University.
From aboard the USCG icebreaker Glacier
we will deploy long-term current meter/
temperature/conductivity arrays, which will

be recovered during the 1983-1984 aus-
tral summer, to monitor water flowing be-
neath the Ross Ice Shelf. Expendable bathy-
thermographs will also be deployed along
the cruise track in McMurdo Sound. Our
objectives are to evaluate the relative roles
of vertical and horizontal fluxes in Ross
Sea circulation, determine the impact of
glacial ice and sea ice on the thermohaline
structure, and establish space and time
scales so that natural or manmade induced
perturbations may be modeled. (S-211B)

Winter meteorological phenomena of the
McMurdo area. Austin W. Hogan, State
University of New York, Albany. During
the austral winter, we will continue our
research to define aerosol and electrical
parameters of antarctic continental and
maritime air masses. We will alsb study
the chemical and physical properties of
precipitation in this region. Our project
includes observations of the interaction
among atmospheric aerosols, cloud process-
es, and transport mechanisms. The results
should be useful for predicting the behavior
of the same mechanisms in midlatitudes
where experimentation is difficult due to
interference from continental and pollution
aerosols. (S-255A)

Air chemistry and meteorology. Elmer
Robinson, Washington State University.
A critical problem in atmospheric chemis-
try is the prediction of the effects of slow-
reacting anthropogenic emissions on the
atmosphere. Measurements in the south-
ern hemisphere, including Antarctica, give a
valuable base for atmospheric chemical
modeling necessary to estimate long-term
impacts. This project will provide data on
hydrocarbons, halocarbons, and nitrous
oxide. We will again collect air samples
during transit in an LC-130 airplane from
the United States to Antarctica. While at
McMurdo Station, we will sample trace
gases by helicopter from ground level to
about 3,050 meters for vertical distribu-
tion. For approximately 2 1/2 months be-
ginning early in the season, samples will
be taken 3 times a week. Preliminary analy-
sis of air samples taken in transit and from
the McMurdo Sound region will be done
in Antarctica. (S-275A)

Microphysics of cloud-aerosol interac-
tions. V. K. Saxena, North Carolina State
University. Large-scale motions determine
when and where clouds will form and what
their moisture content will be, but the mi-
crophysical processes that lead to inges-
tion of nuclei-rich air into the clouds are
crucial in determining whether a cloud will
produce rain, snow, or ice. In Antarctica
coastal cloud-aerosol interactions are im-
portant in the summer hydrology of the
coastal regions, the scavenging mechanisms
in coastal clouds, and the chemistry of
precipitation that accumulates on the sur-
face. In November 1980 we collected sam-
ples of coastal-cloud water that showed

evidence of biogenic material. Because of
this discovery we have a new understand-
ing of the microstructure of antarctic clouds
and of the significance of biogenic sources.
We think the source of this material is
plankton in the southern ocean, which gets
into the air when bubbles break on the
surface of the sea. To test this hypothesis
we will sample snow, ocean water, and
cloud water from an aircraft capable of
penetrating clouds. Data analysis will em-
phasize the microstructure of coastal clouds
and the physiochemistry of aerosols that
help to form clouds. (5-282)

Earth science research. Takesi Nagata,
National institue of Polar Research, Japan.
In cooperation with the U. S. and New
Zealand antarctic programs, we will con-
tinue to investigate the seismicity and vol-
canism of Mt. Erebus. Last austral sum-
mer a U. S. field party installed seismic
stations on Mt. Erebus and one on Mt.
Terror. Data from these stations were tele-
metered back to New Zealand's Scott Base
where Japanese investigators collected the
information and distributed it to the other
participants. This austral summer we plan
to install one or two more year-round sta-
tions. We also will install seven to eight
temporary stations and activate five tem-
porary stations installed last year. Obser-
vations from such densely installed stations
during a 14- to 20-day period should pro-
vide us with detailed information on the
velocity structures of Mt. Erebus and the
precise hypocenter distributions. Gravity
measurements taken at these stations will
provide information on the volcano's struc-
tures. (S-305)

Victoria Land

Lake physiological adaptations. Bruce
C. Parker and George M. Simmons Jr.,
Virginia Polytechnic Institute and State
University. We will identify and evaluate
physiological adaptations of algae impor-
tant in the ecology of lakes in southern
Victoria Land. Our research includes search-
ing for algae specifically adapted to cold
temperatures, high salinity, low light, low
phosphate, and other nutrients, obtaining
these algae in culture, and testing the ex-
tent of these physiological adaptations.
During the 1981-1982 season we identi-
fied five types of living stromatolites in
Lakes Bonney, Hoare, Vanda, and Fryxell.
This season we will return to these lakes
to determine how they contribute to the
formation of geolipids—the precursors of
fossil fuels. Four divers and other personnel
will carry out the field work. In the labo-
ratory, we will use carbon dating techniques
on samples from previous years to deter-
mine the length of growth cycles. We also
will continue to conduct analyses and ex-
periments to determine whether or not the
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U. S. Navy photo (XAM-0468-D-12-80) by Harry Weddington.

Ice cores and algae samples from the fresh
water lakes of southern Victoria Land have
provided biologists with new insights into the
ecology and geochemistry of these ancient
lakes. Above researchers from Virginia Poly-
technic Institute and State University retrieve
a core from Lake Bonney in Taylor Valley.

bottom layers of algae mats are living and
to what extent bacteria play a role in de-
composition. (5-002)

Endolithic microorganisms in ice-free val-
leys: primary producers in the antarctic
desert ecosystem. E. irnre Friedmann, Flor-
ida State University. We will continue our
study of the microbial flora living inside
rocks in the ice-free valleys near the Asgard
Range and in Beacon Valley. Our research
includes lichen taxonomy, the chemistry,
leaching, and biological weathering of
rocks, nonphotosynthetic endolithic bac-
teria, micrometeorology, and the yearly ac-
cretion of nitrogen in rocks. This research
will provide a more comprehensive under-
standing of cryptoendolithic microbial eco-
systems, including their implications for
earth sciences. (5-015)

Trace metal and nutrient behavior in
the smaller lakes and meltwater streams
of the antarctic ice-free valleys: Lakes
Fryxell, Hoare, Miers, and Joyce. William
I. Green, Miami University. The lakes of
southern Victoria Land's ice-free valleys
provide ideal conditions for investigating
biogeochemical processes occurring in natu-
ral waters. They occupy enclosed basins,
have a wide range of water chemistries,
and are fed by only one or two meltwater
streams during 6 to 8 weeks in the austral
summer. We will begin a systematic study
of the chemistry of Lakes Fryxell, Hoare,
Miers, and Joyce. To gain more informa-
tion on how trace metals are transported,
removed, and remobilized in aquatic en-
vironments, we will establish trends in trace

metal residence time. We will also inves-
tigate changes in biologically important
elements as a response to changes in chemi-
cal conditions and determine which el-
ements are present in concentrations and
forms likely to be toxic to aquatic organ-
ism. Chemical data from meltwater streams,
ice cover, and sediments will contribute to
a general understanding of the trophic states
and geochemical evolution of antarctic
lakes. Because the lakes are isolated and
can be studied as an entire system over a
short period of time, they can provide a
complete set of chemical data to be used
for testing equilibrium and dynamic models
of trace element and nutrient behavior.
Our data will also add to the understand-
ing of local biology, geology and clima-
tology. (5-041)

Meteoritics. William A. Cassidy, Uni-
versity of Pittsburgh. Meteorites are useful
in investigating possible changes through
time in the meteoroid flux at earth, meas-
uring the cosmic ray flux in past eras,
searching events in which asteroid parent
bodies were disrupted, and defining the
abundances and characteristics of pre-solar-
system organic molecules. Because high
concentrations of meteorites have been
found in the Allan Hills region of Victoria
Land, one team will continue meteorite
searches at a principal concentration site
there and at Elephant Moraine, a site 80
kilometers north of Allan Hills and 70 ki-
lometers west of Reckling Peak. They will
also visit two ice patches, one 90 kilome-
ters west of the Allan Hills and the other
50 kilometers northwest of Elephant Mo-
raine, to search for more meteorite sites.
Because ice movement and ablation rate
data and ice analysis increase our under-
standing of the way meteorites concentrate,
a second team in the Allan Hills will do
glaciology and extend a triangulation grid
previously established. A third team will
search for meteorites in the Thiel Moun-
tains and at Pecora Escarpment. (S-058)

Resource and radioactivity survey by
airborne gamma ray spectrometry. E. J.
Zeller and G. Dreschhoff, University of
Kansas. We will set up a camp at Szabo
Bluff to sample a nearby radioactive out-
crop and extend our radiometric survey
to other outcrops that can be reached from
our camp. On Ross Island we will retrieve
35 radiation dosimeters (instruments which
measure nuclear radiation over a given
period) that were positioned last year on
Observation Hill and at Trachyte Hill on
Cape Bird. Although no mineral deposits
of commercial value have yet been found
in Antarctica, our survey helps us under-
stand regional geology and resource po-
tential. (S-059)

Kirkpatrick Basalt Group, northern Vic-
toria Land. David H. Elliot and Gunter
Faure, Ohio State University. Last sum-
mer we investigated Kirkpatrick basalt and

cerrar dolerite in the Mesa Range near the
upper Rennick Glacier; we measured strati-
graphic sections at seven locations and ex-
amined outcrops in three others. To ex-
tend our study, this summer we will in-
vestigate outcrops from the Monument
Nunataks to Chisholm Hills and Pain and
Gair Mesas. Our field examinations and
laboratory studies will establish the degree
of heterogeneity within individual lava
flows, the mineralogical and chemical varia-
tions of lava sequences, the petrogenesis
of the basalts, the paleomagnetic record,
and the fossil record preserved in sedimen-
tary interbeds in the flow sequence. Our
work will contribute to a detailed under-
standing of the origin of the basalitic mag-
mas and the conditions under which these
magmas were extruded during the Jurassic.
(5-060)

Stratigraphy and paleontology of the
Gondwana rocks of southern Victoria Land.
Sankar Chatterjee, Texas Tech. The Vic-
toria (Permian and Triassic) and Ferrar
(Jurassic) Groups of rocks are composed
of a flat-lying, nonmarine sequence (the
Beacon Supergroup) from Devonian or
older to Jurassic in age. Our research will
focus on the stratigraphy and paleontology
of the Victoria Group because it was de-
posited before Gondwanaland broke up;
the Ferrar Group, which marks the end of
Gondwana sedimentation, will also be in-
vestigated. Working in the Allan and Cara-
pace Nunataks of Victoria Valley, we will
search for fossils of terrestrial vertebrates,
emphasizing stratigraphic, taxonomic, and
paleoecologic relationships. This region,
which has not been searched for Gondwana
fossils, may provide us with data to help
resolve the controversy concerning the exact
position and duration of contact (if any)
between India and Antarctica. We will also
study the source, origin, diagenesis, and
environment of volcanic sediments of
Gondwana rocks. Clay minerals will be
used for detail interpretations of the prove-
nance and paleoenvironment. (5-066)

Petrology and regional geology of early
to middle Paleozoic magmatic rocks. Ed-
mund Stump and John Holloway, Arizona
State University. In northern Victoria Land,
two chemically similar but temporally dif -
ferent groups of granitoid intrusions and
an occurrence of extrusive rhyolite have
been identified. Continuing last year's
work, we will collect samples for labora-
tory analysis along the coast of northern
Victoria Land at such locations as Moubray
Bay, Tucker Glacier (west of Cape Hallet)
and Spatulate Ridge, and along the coast
from Tinker Glacier to Terra Nova Bay.
We want to determine if the groups are
chemically distinct and whether they were
intruded continuously during the early to
middle Paleozoic or in two episodes as lim-
ited data suggest. Laboratory investigations
include petrography, mineral microprobe
analysis, major- and trace-element geo-
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chemistry, and isotopic studies to charac-
terize both types of rock groups. The proj-
ect will extend our understanding of orog-
eny in the Transantarctic Mountains dur-
ing the early to middle Paleozoic. (S-076A)

Uranium resources evaluation. Edmund
Stump, Arizona State University. Comple-
menting the 5-059 investigation of radio-
active outcrops in the Szabo Bluff region,
a geologist will collect and identify the
minerals present in pegmatite at this site.
The objective is to learn more about the
physical and chemical conditions under
which the minerals were emplaced. (S-76B)

Volcanic geology of Marie Byrd Land
and its relationship to glacial and tectonic
history in West Antarctica. Wesley E.
LeMasurier, University of Colorado, Den-
ver. Working in the McMurdo Sound-Ross
Sea area, we will collect hyaloclastite,
tufflike deposits formed when basalt flows
under water and ice and is fragmented, to
compare with analogous rocks from Marie
Byrd Land. We plan to visit Minna Bluff,
Turks Head, Beaufort Island, and possibly
Franklin Island. Hyaloclastites associated
with pillow lavas (pillow-structured lavas
presumably formed underwater) from areas
like Turks Head will be compared with
hyaloclastites not associated with pillow
lava from Marie Byrd Land. We will in-
terpret the glacial and volcanic history re-

corded in the deposits to learn more about
the past behavior of the West Antarctic
ice sheet and to help predict its possible
response to climatic warming. (5-073)

Contemporary geomorphic processes in
ice-free valleys. Michael C. Malin, Arizona
State University. Scientists have studied
the geological and geomorphological his-
tory of the ice-free valleys of southern
Victoria Land but have not addressed in
detail the nature and rate of ongoing
physical and chemical processes. We will
examine wind erosion, desert pavement
formation, chemical and physical modifi-
cation of rock materials, and the relation-
ships of these processes to landform de-
velopment. One goal is to provide infor-
mation for a variety of timescales, beginning
with 2 months and continuing up to 20
years. Each site and the materials removed
at selected intervals will be documented.
We will use such analytical techniques as
x-ray diffraction, optical inspection and
mineralogical analysis, particle-size distribu-
tion and other sedimentological methods,
and topographic and micro-topographic
meteorological modeling. Scanning electron
microscopy will play an important part in
studying surfaces (exposed and freshly cre-
ated) and crystal interfaces, as we attempt
to identify initial phenomena associated
with abrasion and physical and chemical
alteration of rock material. The informa-

tion we acquire should help in understand-
ing how these valleys were formed, how
they are changing, and how to predict the
evolution of the region. (S-074)

Petrogenesis of the McMurdo Volcanic
Group and the nature of the subcontinen-
tal mantle. Philip R. Kyle, New Mexico
Institute of Mining and Technology. Stud-
ies of midocean ridge basalts, particularly
along the Mid-Atlantic Ridge and its ex-
tension into Iceland, have indicated that
the Earth's mantle may be heterogeneous.
Recent models have suggested the subcon-
tinental, lithospheric mantle along the
Transantarctic Mountains is enriched in
rubidium and has a high strontium isoto-
pic ratio. The McMurdo Volcanic Group
basanites contain ultramafic nodules, some
of which may have an upper mantle ori-
gin and provide a way of assessing the
nature of the mantle in the Ross Sea area.
Ultramafic and crustal inclusions found
in the basaltic zones along the foothills of
the Royal Society Range and around Mc-
Murdo Station will be collected for labo-
ratory studies. We will examine mantle-
derived inclusions for geochemical heter-
ogeneities that have been proposed for the
subcontinental lithospheric mantle along
the Transantarctic Mountains. In one lo-
cation evidence of mantle metasomatism
has been found, but we will be searching
for other instances of this formation. To

NSF photo by Russ Kinne.

Two geologists and a biologist prepare to leave their main camp to collect data in northern Victoria Land. To reach remote areas of
the continent, scientists use motor toboggans and sleds for transportation.
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understand the distribution, chronology,
and petrogenesis of Erebus and Melbourne
volcanic province rock suites, we will map
and sample late Cenozoic alkali volcanic
rocks from the McMurdo Volcanic Group.
We will also go to Mt. Erebus to continue
surveillance of current volcanic activity
and map around the summit flanks of the
volcano and at Fang Ridge to evaluate the
relationship of the volcano's geologic his-
tory to its current activity. (S-081A)

Magnetostratigraphy and sedimentology
in ice-free valleys and McMurdo Sound.
Donald P. Elston, U. S. Geological Sur-
vey, Flagstaff, Arizona. In an effort to
decipher different aspects of late Cenozoic
glacial history of the dry (ice-free) valleys
and the Ross Sea, we will conduct strati-
graphic, paleomagnetic, and sedimentologic
investigations in eastern Taylor Valley,
southern Victoria Land. Our work will con-
centrate on the stratigraphic and magneto-
stratigraphic correlations of subsurface and
surface deposits underlying a late Pleisto-
cene Ross Sea drift. During a similar project
in 1980-1981, we drilled to a depth of 45
meters on a ridgeline in central Taylor Val-
ley and discovered a sand body in this
core and in surrounding outcrops. It may
be possible to correlate the relationships
between the terrestrial history of the dry
valleys and the Transantarctic Mountains
and the marine glacial history of the Ross
Ice Shelf to global climate changes in the
late Cenozoic period. We will complete
eight 40- to 60-meter deep drill holes with
two to three contingency holes in Taylor
Valley. This work, which will be a joint
U. S.-New Zealand project, will comple-
ment regional map studies by other U. S.
investigators and develop a historical frame-
work for an interval, which includes part
of the Pliocene and most of the Pleistocene
periods. (5-099)

Sediments deposited by marine ice sheets
in the Ross, Weddell, Amundsen, and Ba-
rents Seas during the glacial maximum: a
test of the maximum model. Thomas B.
Kellogg and Davida E. Kellogg, Univer-
sity of Maine. Two models have been de-
veloped to describe glacial dynamics and
the extent of the last glacial maximum
(17,000 to 21,000 years ago). A maximum
model suggests that marine-based ice sheets
were of pivotal importance during this
period. These ice sheets were characterized
by convergent ice flow into ice streams
probably buttressed by ice shelves, and
were grounded to surfaces that remained
below sea level after deglaciation and iso-
static uplift. Their marine margins, located
at the continental shelf, varied in response
to sea level changes. The contrasting min-
imum model postulates small ice sheets,
controlled by local precipitation and melt-
ing along their terrestrial margins. Since
these two models respond differently to
changes in sea level, precipitation, and isola-
tion, validating one of the two is crucial.

Data recently acquired in the Ross Sea
area suggest that the maximum model is
correct and that the West Antarctic Ice
Sheet did advance to the continental shelf
margin. We will complete our study of
microfossils and sediments in cores from
the Weddell and Amundsen Seas. Field
work in Antarctica will be based in the
McMurdo Sound area and the ice-free val-
leys of southern Victoria Land. We will
assist S-099 investigators drilling in Tay-
lor Valley by logging and describing cores
and with preliminary analyses of micro-
fossils in cored sediments. Also we will
help G. Denton (5-056) with detailed geo-
logic mapping near the Taylor Valley drill-
ing site. Extensive sampling of the Sirius
Formation, a lithified till or tillite appar-
ently deposited early in the glacial history
of the Transantarctic Mountains, will be
carried out at Mt. Feather, Carapace Nu-
natak, and the Allan Hills. We will also
collect some samples around McMurdo
Sound and at Cape Bird. (S-209)

Remote or multiple sites

Biomass and metabolic activity of micro-
plankton and nanoplankton in the ice-edge
zone of the southern ocean. Osrnund Holm-
Hansen, Scripps Institution of Oceanog-
raphy. During its circumantarctic cruise
the USCGC Polar Star will travel near or
within the ice-front zone, an area of very
high biological activity. Over the last 25
years most southern ocean biological in-
vestigations have been conducted south
of New Zealand and in the Scotia-Weddell
Sea, but relatively little research has been
done in the area between 00 and 1500E.
The Polar Star work will provide us with
an. opportunity to expand our understand-
ing of the dynamics of the food web in
the ice-front zone and enable us to com-
pare this information to what is known
about the ice-free areas. Our investigation
emphasizes the rate of primary production
and the effect of varying temperature and
light conditions on photosynthesis rates,
the relative number and biomass of het-
erotrophic and autotrophic flagellates, the
significance of the nonphotosynthetic
microbial population to the routes and
fluxes of organic carbon in the food web,
and the distribution, biomass, and species
composition of the phytoplankton popu-
lation and its relationship to krill food re-
quirements and preferences. To assist in-
vestigators studying krill-bird-mammal
relationships, we will document the dis-
tribution and quantity of food sources for
krill populations. (S-019)

Marine bird distribution in relation to
krill in the East Wind Drift. George L.
Hunt, University of California, Irvine. The
East Wind Drift flows west along the ant-
arctic coast, except where gyres in the Wed-

dell, Ross, and Bellingshausen Seas divert
it northward. Because little is known about
the bird distribution in this region, during
the circumantarctic cruise of the icebreaker
Polar Star this season we will examine the
distribution from Victoria Land (near the
coast of Wilkes Land), Enderby Land, and
Queen Maud Land to the Antarctic Penin-
sula. We will make a series of continuous
10-minute transects, supplemented by heli-
copter transects along the ship's cruise
track. Data on bird species composition
and numbers along with marine mammal
and krill swarm distribution, ice conditions,
and salinity-temperature measures will be
collected. We will also investigate primary
productivity, krill swarms, and the pres-
ence of birds and mammals in order to
better understand the irregular distribution
of higher marine vertebrate in relation to
krill distribution. These data on the com-
position and distribution of the marine
birds will provide information for an ant-
arctic marine ecosystem model. (5-021)

Biological dynamics of the ice melt zone.
Walker 0. Smith, University of Tennes-
see. In the southern ocean, water near the
receding ice edge is reportedly an area of
high biological productivity. Although ice-
edge phytoplankton blooms have been
observed since early investigations of this
region, little is known about their frequen-
cy, extent, formation, control, or chemical
and biological properties. Some proposed
explanations for the high productivity are
water-column stability, ice-dampened wind
stress, nutrient availability, and seed pop-
ulations of phytoplankton released by melt-
ing ice. To test these hypotheses and to
determine the controlling mechanisms that
cause this heightened primary productivity,
we will collect data on the degree, spatial
extent, and temporal variability of phyto-
plankton blooms in the marginal ice zone.
Transects will be run perpendicular to the
ice front to determine how much meltwa-
ter influences bloom activity. Variations
parallel to the ice front will be determined
by following a zig-zag course for 200 to
500 kilometers along the ice edge. At sta-
tions along these transects we will gather
data on the vertical distributions of tem-
perature, salinity, dissolved nutrients,
particulate carbon, nitrogen, silicon, chlo-
rophyll, and phytoplankton taxa and mea-
sure rates of particulate carbon, nitrogen,
and silicon produced by phytoplankton.
(S-030)

Circumpolar analysis of the marine bird
and mammal faunas of the pack ice. Jo-
seph R. Jehi, Jr., Hubbs-Sea World Re-
search Institute. During the circumantarctic
cruise of the Coast Guard icebreaker Polar
Star, we will document the distribution of
marine bird and mammal faunas of the
pack ice region, which until recently has
been largely unexplored. An underwater
acoustical device will enable us to moni-
tor the presence of submerged mammals
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and to determine the relative effectiveness
of visual and acoustical censusing. To ex-
tend our studies of killer whale biology in
a geographic area for which no informa-
tion is available, we will use hydrophones
to record vocalizations and photography
to document morphological variations. This
information will help to clarify distribu-
tion, population structure, and the role of
this predator. (5-034)

Censuses of seals in the eastern sector
of antarctic pack ice. Albert W. Erickson,
University of Washington. Increased de-
mands for ocean resources will inevitably
have an impact on the welfare of antarctic
seal stocks. Besides direct exploitation of
seals, commercial harvesting of krill and
fish, biological contaminants acting directly
or through the food chain, and physical
impacts such as sounds may adversely af-
fect the southern ocean seal population.
Between 1967 and 1974 we extensively
studied seals in the antarctic pack ice in
order to develop a method for assessing
seal population dynamics, to consider prob-
lems of stock discreteness, and to describe
reproductive characteristics. This austral
summer we will survey along the coast of
East Antarctica, an area where censuses
have not been conducted. The combined
results of the earlier survey and this year's
census will complete a circumantarctic as-
sessment of seal abundance, distribution,
and species composition. (S-044)

Air-sea aerosol transport rates in the
southern ocean. N. A. Wogrnan, Battelle
Pacific Northwest Laboratories. Data on
aerosol transport across the air-sea inter-
face provide information necessary to as-
sess the impact of atmospheric pollutants
on the sea. Little data are available on these
transport rates in the southern ocean. We
will collect samples between California and
McMurdo Station to help define the air-
sea interface and to determine the aerosol
transport rate across this interface. Sam-
pling will include collection of aerosols
from large volumes of air, rainwater, and
dry fallout, soluble and insoluble materi-
als, and plankton from the near-surface
water column. In our laboratories we will
measure fallout and cosmic-ray-produced
radionuclide concentrations in these sam-
ples. The resulting information will add
to the data which we have collected dur-
ing the past 15 years for the north and
central Pacific and Atlantic Oceans. (S-049)

Mapping operations. William J. Kosco,
U.S. Geological Survey. Two field engi-
neers will conduct geodetic surveys in the
ice-free valleys of southern Victoria Land
to support antarctic mapping. Also, aerial
photomapping will provide reconnaissance
for potential new sites for glaciological re-
search, for ongoing geology projects, and
for the production of large-scale maps of
the ice-free valleys in southern Victoria
Land. (5-052B and C)

Late Cenozoic glacial history. George
H. Denton, University of Maine. Research
suggests that the marine ice sheet of West
Antarctica expands to the edge of the conti-
nental shelves in the Weddell, Ross, and
Amundsen Seas during glacial periods and
recedes rapidly from these shelves during
warm interglacial periods. Our research
will focus on the late Quaternary history,
the apparent instability of the marine-
grounded ice sheet in West Antarctica, and,
during the same geologic period, the ap-
parent stability of the terrestrial ice sheet
in East Antarctica. We will map glacial
deposits in the ice-free valleys of south-
ern Victoria Land. Our work will focus
on the upper Taylor Valley, Marshall Val-
ley, Quartermain Range, and Asgard Range.
Some of our findings will be used to re-
fine a three-dimensional ice-sheet recon-
struction for the last ice-age maximum.
Research results from this season along
with data acquired during the 1981-1982
austral summer in northern and southern
Victoria Land will refine knowledge of the
Quaternary glacial-interglacial era of the
West Antarctic Ice Sheet. (S-056)

Tectonic development of West Antarc-
tica and its relation to East Antarctica. Ian
W.D. Daiziel, Lamont-Doherty Geological
Observatory. Over several years we have
compiled data and conducted field research
to gain an understanding of the relation-
ship between East and West Antarctica
through geologic time. Our previous in-
vestigations have focused on the Scotia
Arc; however, more data on the region at
the base of the Antarctic Peninsula extend-
ing to the Ellsworth, Thiel, and Whitmore
Mountains is necessary to fully understand
the relationship of East and West Antarc-
tica. Although this season no field work
will be conducted, fuel stations for a joint
USARP-British Antarctic Survey investi-
gation will be established in Ellsworth Land.
Potential sites include Ellsworth Mountains,
Martin Hills, Siple Station, and Mt. Smart.
In 1983-1984 the field work will include
geology, paleomagnetism, geochronology,
and geophysics with radio-echo sounding
and aeromagnetic surveys conducted by
British geologists and geophysicists. (S-063)

Marine geology of the continental mar-
gin. John B. Anderson, Rice University.
We will continue to survey and take piston
cores from the continental margin while
aboard USCGC Glacier. We will examine
and describe both glacial and nonglacial
sedimentation processes, take core samples
of ancient sediments, survey iceberg sed-
iment transport, and conduct closely spaced
bottom sampling of benthic foraminif era.
The continental margin survey includes
constructing detailed bathymetric maps,
plotting ice fronts, and acquiring geologic
samples. From this data we learn more
about the past environment of the southern
ocean. Sample locations and descriptions
of materials collected will be made avail-

U. S. Navy photo (XAM i1O1-B-01-81J by Michael L. Mullen.

Jeanette Thomas, Hubbs-Sea World Re-
search Institute, recorded vocalization pat-
terns of killer whales with sonobuoys each
day during a January 1981 census of the ma-
rine mammals in the McMurdo Sound region.
This austral summer Dr. Thomas and others
from Hubbs-Sea World Research Institute will
expand their census and vocalization inves-
tigation when they participate in the icebreaker
Polar Star's ci rcumantarctic cruise.

able to other investigators through the Ant-
arctic Marine Geology Research Facility
at Florida State University and through
publication. (S-207)

Chronometry and geochemistry of sili-
ceous sediments. David J. DeMaster, North
Carolina State University. In marine en-
vironments silica (SiO2) is an important
nutrient used by such organisms as dia-
toms, radiolaria, siliceous sponges, and
silicoflagellates for growth and formation
of skeletal material. In antarctic continen-
tal shelf basins, biogenic silica makes up a
large portion of diatomaceous sediments,
which accumulate as rapidly as 3 millime-
ters per year. To assess the importance of
these deposits to the marine silica budget
and understand the accumulation of sili-
ca, we will collect box and piston cores
from aboard the Coast Guard icebreaker
Glacier. Our objectives are to establish
accumulation rates for biogenic silica in ant-
arctic continental shelf sediments and eval-
uate the importance of these deposits to
the marine silica budget. Also we will in-
vestigate if rapidly accumulating siliceous
sediments in the South Atlantic Ocean
along the Polar Front are the result of sur-
face activity or of bottom transport by
deep ocean currents. (5-212)

Plankton and the marine geochemistry
of radium, germanium, and barium. Kent
Tanning, University of South Florida.
Understanding the geochemistry of trace
elements in the ocean may lead to a know-
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ledge of the mixing rate in the oceans world
wide. Like the distribution of nutrients
(particularly silica) dissolved in seawater,
concentrations of radium-226, germanium,
and barium are usually depleted in surface
waters and enriched in deep waters. Plank-
tonic organisms may store these elements
in skeletal structures, or protoplasm, al-
though the uptake process is unclear. Be-
cause the southern ocean has large deposits
of biogenic silica and is a major source of
deep waters for the rest of the world, plank-
tonic processes (related to the uptake of
silicon and the three other elements) are
important for determining the initial con-
centrations of biologically reactive sub-
stance in other areas of the ocean. While
aboard the USCGC Polar Star we will col-
lect seawater samples along the ice edge in
areas of high biologically activity. These
samples will be filtered for phytoplank-
ton and zooplankton and will be used to
estimate the uptake rates of radium-226,
germanium, and barium. (5-213)

Katabatic winds. Gerd Wendler, Univer-
sity of Alaska. Katabatic, or gravity-driven,
winds strongly influence the climate of
Antarctica. To improve our understand-
ing of these winds, three automatic weather
stations were set up between Dumont
d'Urville (on the coast) and Dome C (1,000
kilometers inland) to collect data for com-
parison with existing theoretical models.
This study is a collaborative effort with
Professor Poggi of France, who is estab-
lishing weather stations in and around Du-
mont d'Urville. We will continue to investi-
gate blowing snow and its effect on kata-
batic winds. Vertical profile measurements
of windspeed, direction, temperature, and
dew point will be taken between Dome C
and Dumont d'Urville Station and at South
Pole Station. (S-277)

Comparing reproductive characteristics
of brooding and nonbrooding echinoderms
from the Kerguelen Archipelago. John M.
Lawrence, University of South Florida. The
influence of environment on evolution con-
tinues to be an important scientific ques-
tion. Within the phylum Echthodermata
(radially symmetrical coelomate marine an-
imals including starfish, sea urchins, and
other related forms) variations in repro-
ductive strategies occur in polar regions.
Direct development and brooding, which
involves a large number of eggs develop-
ing without larval stages before becoming
juveniles, is common. We believe that this
variation, which may be a direct adapta-
tion to the harsh southern ocean environ-
ment, represents a more energy-efficient
life cycle than nonbrooding development
that includes a feeding planktonic stage.
Working with French scientists on Ker-
guelen Island we will analyze brooding
and nonhrooding echinoderms. The devel-
opment rate and reproductive success of
brooding will be measured. Energy costs

of direct development will be calculated
by comparing the amount of organic ma-
terial and caloric content of metamorphosed
individuals.

Trace gas concentrations at the air-sea
interface. John Kelley and Thomas Gosink,
Institute of Marine Science, University of
Alaska. As participants in the 1982-1983
cruise of Japanese icebreaker Fuji, we will
collect data on trace gas concentrations in
sea water and the atmosphere and will mea-
sure directly the exchange rate of carbon
dioxide across the air-sea interface when-
ever possible. Our project, which is spon-
sored by the U. S. Department of Energy,
will be carried out between Tokyo and
the Japanese antarctic station Syowa (690S
39°35'E). While on board the Fuji, we will
collect air samples periodically each day
and analyze them for carbon dioxide, meth-
ane, nitrous oxide, and other trace gases.
Sea water will be drawn from bucket sam-
ples and analyzed for alkalinity, conductiv-
ity, temperature, salinity, and other factors.
Near Syowa Station we will sample air
and sea water in order to measure the car-
bon dioxide exchange rate. Our objective
is to obtain data on exchange rates in the
southern ocean and compare this informa-
tion to similar arctic data. This compari-
son will help us refine our understanding
of the effect of gobal carbon-dioxide lev-
els on the polar regions.

Collection and analysis of automatic
weather station data. Charles R. Stearns,
University of Wisconsin. Although in-
formation taken from satellites on antarc-
tic weather patterns is valuable, surface
data are needed for confirmation. Auto-
matic weather stations (AWS) measure sur-
face pressure, air temperature, wind speed,
and wind direction and transmit the data
to satellites for interrogation by ground
stations. To obtain reliable year-round sur-
face data, we have installed AWS units
around McMurdo Station and at Dome
C, Byrd, Siple, and Dumont d'Urville Sta-
tions. This season we will service and re-
calibrate these units. One weather station
at Arrival Heights near McMurdo will be
moved to the Ross Ice Shelf, and storage
batteries and solar panels will be installed
in the Siple AWS so that it can operate
throughout the winter. Four AWS units
will be installed for us by the British Ant-
arctic Survey this season in the Antarctic
Peninsula region along the Weddell Sea.
The data from These stations will be used
to make case studies of barrier winds, foehn
wind storms, terrain effects, and ice trans-
port from the Weddell Sea. (S-283)

Changes in reproductive patterns of seals
as indicators of shifts in ecosystem struc-
ture and function. John L. Bengtson, Uni-
versity of Minnesota. Reproductive pat-
terns of seals, major krill predators, can
serve as an index of food availability and

relationships between krill-consuming
populations in the antarctic marine eco-
system. As a part of this investigation last
year we collected fur and leopard seals in
the Antarctic Peninsula region. This year,
with support provided by the British Ant-
arctic Survey, we will examine seals near
Bird Island (54°S 38°2'W). Although our
research focuses on seal reproduction, the
aim is to obtain information that will pro-
vide a better understanding of ecological
relationships in antarct:ic waters. We will
investigate changes in reproductive char-
acteristics during the years following di-
minished whaling efforts and describe cur-
rent reproductive parameters so that fu-
ture investigators will have adequate data
for studying reproductive features that may
be affected by the development of a major
krill fishery.

Distribution and abundance of antarc-
tic and subantarctic phytoplankton. Greta
A. Fryxell, Texas A&M University. High
productivity in the southern ocean is well
recorded; however, scientific documenta-
tion of this productivity and the environ-
mental factors that regulate it is limited.
With increased interest in krill as a com-
mercial fishery, more detailed information
on the structure and function of the ant-
arctic marine ecosystem will be needed for
rational managment. This year, with sup-
port provided by the British Antarctic Sur-
vey, we will collect data on the distribu-
tion and ecology of phytoplankton near
South Georgia Island. Our data will con-
tribute to a broader understanding of the
antarctic marine ecosystem.

Siple Station
Very-low-frequency probing of the mag-

netosphere. R.A. Helliwell and J. Katsu-
frakis, Stanford University. We are con-
tinuing to investigate the response of the
earth's magnetosphere to the injection of
coherent very-low-frequency (VLF) waves.
This response includes wave growth, spec-
tral broadening, development of sidebands,
triggering of VLF emissions, wave-wave
coupling, and particle scattering. From re-
cent experiences we recognize the need to
operate the Siple transmitter near the 2-3
kiloherz range and increase the radiated
power at those frequencies. To operate
within (this range and the station's) power
capabilities, we will double the length of the
existing 21.4-kilometer dipole antenna;
we also will raise the existing antenna above
the level of accumulated snow. In 1983 we
will transmit to such satellites as the Dy-
namics Explorer-1, ISIS-1, and ISIS-2, and
we will support the SEEP (Stimulated Emis-
sion of Energetic Particles) experiment. By
increasing the transmitter's radiated power
capability we will be able to test newly de-
signed wave-injection experiments. We
will continue to do correlation experiments
involving multiple techniques to study
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NSF photo by Russ Kinne.

At Siple Station this satellite-tracking antenna is used in investigations of processes and
interactions in the upper regions of the Earth's atmosphere. Some of the experiments at the
station during 1982-1983 will be conducted in conjunction with 4 satellites, which will be
orbiting over the polar regions.

how various types of VLF waves scatter
electrons into the ionosphere. As a part
of particle precipitation studies, special
subionospheric transmissions to Palmer,
South Pole, and Halley Stations will be
made. Continuous and synoptic broadband
VLF recording will be carried out as re-
quired for long-term observations, plas-
mapause studies, and correlative support
of particular projects. (S-100A)

Fluxgate magnetometer investigations at
Siple and South Pole Stations. L. J. Lanze-
rotti, Bell Laboratories. At Siple Station
over the last decade, a fluxgate magnetome-
ter has been instrumental in studying hy-
dromagnetic wave phenomena in the mag-
netosphere. In collaboration with Univer-
sity of Maryland scientists, riometers have
been installed at four northern stations
near the Siple conjugate region to investi-
gate magnetosphere particle precipitation
and the effects of waves on this phenom-
enon in the plasmapause region. This sea-
son we will continue to investigate the
effects of hydromagnetic waves on mag-
netosphere particle precipitation at sub-
auroral latitudes from Siple Station and
the conjugate stations. A magnetometer,
installed last season at South Pole Station,
will be used for magnetic field studies that
examine the types of hydromagnetic waves
produced in the cusp region of the mag-
netosphere. Hydromagnetic wave data from

South Pole will be used in conjunction
with data from riometers, photometers, an
ionosonde, and the all-sky camera to bet-
ter understand the processes in the mag-
netospheric-cusp region. South Pole pro-
vides outstanding climatic conditions for
extended optical observations. Correlations
among optical measurements, particle pre-
cipitation, and hydromagnetic wave phe-
nomena recorded by the magnetometer will
give us useful data. (5-101)

Micropulsation research at Siple and
South Pole Stations and preparation of a
new micropulsation station for an un-
manned geophysical observatory. Laurence
J. Cahill, University of Minnesota and
Roger L. Arnoldy, University of New
Hampshire. We will continue operation
of the digital micropulsation stations at
Siple Station and Roberval, Quebec. Data
from the magnetometer on the Dynamics
Explorer satellite will be coordinated with
data from these two ground stations and
South Pole Station when the three stations
and the satellite are alined along magnetic
field lines. These data will enable us to
compare wave frequencies, amplitudes, and
polarizations on the ground and in the
magnetosphere. A digital micropulsation
station at South Pole Station will be used
to study high-latitude and cusp ultra-low-
frequency (ULF) waves and correlate
ground ULF data with magnetic field ob-

servations made by the Dynamics Explorer.
The station also operates in collaboration
with very-low-frequency (VLF), riometer,
optical, magnetometer, and particle mea-
surements taken at South Pole Station. In
another project, we will coordinate micro-
pulsation data from Siple, Roberval, and
South Pole with riometer and auroral light
data to determine the source region of ir-
regular, hydromagnetic wave pulsations,
which may originate during magnetic ac-
tivity near the auroral zone. Digital anal-
ysis will be used to determine the propa-
gation characteristics of spectra and po-
larization of these events. By combining
occurrence, propagation, and correlated ob-
servations, we hope to have a more de-
tailed generation mechanism for these ir-
regular, hydromagnetic wave pulsations.
Data from the Dynamics Explorer, which
has sensitive fluxgates capable of observ-
ing micropulsations up to a few hertz in
frequency, will be useful in this study. In
conjunction with other South Pole studies,
we will investigate the relationships among
particle precipitation, field-alined currents,
optical emissions, and plasma waves. Work-
ing with S. Mende and R. Eather (projects
5-104 and S-119) this season, we will con-
struct and test a digital micropulsation sta-
tion to be used in the prototype unmanned
geophysical observatory at South Pole Sta-
tion. (S-102)

Digital ionosonde studies from Siple Sta-
tion and Roberval, Quebec. J. R. Doupnik,
Utah State University. At Siple Station a
computer-controlled ionospheric sounder,
which complements existing facilities by
measuring portions of the ionosphere's
structure and dynamics, will be used to
investigate the structure and dynamics of
the midlatitude ionosphere and its coup-
ling to the magnetosphere, the effects on
the ionosphere of particles precipitated by
naturally occurring and manmade very-
low-frequency waves (VLF), ionospheric
effects on low-frequency and VLF propa-
gation, and the interactions between the
ionosphere and magnetic variations. (5-
120)

Amundsen-Scott South
Pole Station

Human immune responses during bio-
isolation. Harold G. Muchmore, Oklahoma
Medical Foundation. Contrary to the ac-
cepted concept that virus shedding usu-
ally ends early in convalescence, we have
found by examining throat swabs taken
from South Pole residents that viral per-
sistence and shedding probably continue
over a prolonged period. Samples from
the station residents will be collected again
during this austral summer and the win-
ter isolation period. We hope to demon-
strate the virus's presence in the primary
nasopharyngeal specimen, to measure di-
rectly posterior nasal mucosal temperature

14	 Antarctic Journal



.3,

Jr

in the extremely dry, cold climate of the
South Pole, and to assess the impact of
climate extremes on nasopharyngeal mu-
cosa by serial measurements of the func-
tions of nasal secretory immune system.
Radio immunoassay (RIA) and enzyme-
linked immunosorbent assay (ELISA) tech-
niques will be used to detect viral anti-
gens in frozen sera and in specimens of
nasopharyngeal secretions. Successful im-
munoassays should confirm the persistence
of parainfluenza virus shedding and in-
crease our understanding of the epidemi-
ology of virus infections and the patterns
of human immune response. (S-007)

Long-period gravity and seismic obser-
vations. Leon Knopoff and W.D. Smythe,
University of California, Los Angeles.
Because Amundsen-Scott South Pole Sta-
tion is a seismically quiet platform, ideal
for ultralong-period seismic and gravity
observations, we will continue to measure
long-period oscillations of the earth using
two ultralong-period seismometers (mod-
ified La Coste-Romberg gravity meters).
Also from this station, located on the path
of the Mid-Atlantic Ridge and the East
Pacific Rise, phase velocities sensitive to
the middle-mantle structure under an
oceanic ridge can be studied. The station's
location, its symmetric position between
the oceans, and the low noise at the ob-
servation site favor observations of long
period tides and free oscillations. Analy-
sis will provide us with a better under-
standing of the deep structure and lateral
inhomogeneities of the earth. (5-050)

Geodesy and seismology. William J.
Kosco, U.S. Geological Survey. Overflights
of Navy navigational satellites will be
tracked by two technicians at Amundsen-
Scott South Pole throughout the year.
These data will be used in studies of polar
motion and ice movement. The South Pole
seismometer will operate as a part of the
Worldwide Standardized Seismology Net-
work. (S-052A)

Very-low-frequency wave observations.
D.L. Carpenter and J.P. Katsufrakis, Stan-
ford University. We are investigating the
physics of the magnetospheric cusp. In
this region, solar wind plasma freely pen-
etrates the magnetosphere and impinges
on the earth's ionosphere, giving rise to a
relatively localized region of particle pre-
cipitation and to a variety of plasma insta-
bilities. Working with several other groups,
we are attempting to define the character-
istics of the southern polar cusp as well as
to determine the morphology of substorm
phenomena as they appear at the high-
auroral-oval latitude of South Pole Station.
Broadband very-low-frequency (VLF) wave
data will be recorded; wave intensity in
10 selected narrow band channels will be
sampled and recorded on a digital data
logging system provided by the Univer-
sity of Maryland. While the Siple VLF

transmitter is operating, we will make spe-
cial ground recordings at South Pole in
order to study how ionospheric changes
affect subionospheric signal propagation
between Siple and South Pole Stations.
Ground VLF recordings, made when the
Dynamics Explorer-1 satellite is operating
over Antarctica, should provide important
data for cusp and substorm phenomena
investigations, and help determine the ex-
tent to which various classes of high- lati-
tude VLF waves phenomena can penetrate
the ionosphere. (S-100D)

Fluxgate magnetometer investigations at
Siple and South Pole Stations. L. J. Lanze-
rotti, Bell Laboratories. For project descrip-
tion, see Siple Station section, project S-lOi.

Micropulsation research at Siple and
South Pole Stations and preparation of a
new micropulsation station an the un-
manned geophysical observatory. Laurence
J. Cahill, University of Minnesota, and
Roger L. Arnoldy, University of New
Hampshire. For project description, see
Siple Station section, project S-102.

Auroral imaging at Siple and South Pole
Stations. S. B. Mende, Lockheed Palo Alto
Research Laboratory. In 1980 our collab-
orator R. Eather from Boston College
(S-119) installed at South Pole Station a
camera to monitor cusp auroral activity.
This camera produces time-latitude "keo-
grams" directly on film and provides a
quick, easy method of finding the latitude
of the cusp, an important but poorly under-
stood boundary region of the Earth's mag-
netosphere. We will continue to operate
the camera this season and check the equip-
ment for needed adjustments. The system
will be maintained by South Pole person-
nel during the austral winter. (S-104A)

Automatic geophysical observatory in
Antarctica. S. B. Mende, Lockheed Palo
Alto Research Laboratory. This season we
will test a prototype automatic station de-
veloped for unmanned geophysical obser-
vations in the Antarctic. When perfected,
these unmanned stations will make it fea-
sible to obtain geophysical data from in-
accessible areas. During the austral sum-
mer we will simulate transportation and
field installation of the observatories near
South Pole Station and during the winter
conduct field tests. (S-104B)

Midday auroras. Syun I. Akasofu, Uni-
versity of Alaska. Over the last several
years we have gathered data on the mor-
phology of dayside auroras and their rela-
tionship to the interplanetary magnetic
field. Using the all-sky camera at South
Pole Station, we have been able to sup-
plement photographs taken by the Defense
Meteorological Satellite Program. Data from
these two sources indicate that the auroral
oval consists of topologically distinct day-
side and nightside arc systems. Another
important implication of our investigation

NSF photo by Russ Kinne.

A researcher releases a radiosonde weather
balloon near the South Pole geodesic dome.
With these balloons meteorlogists measure
concentrations of ice crystals and atmospheric
aerosols and variations in wind currents to
determine the air circulation over the polar
plateau.

has been the discovery that there are two
dynamos in the magnetosphere. This sea-
son we will extend this work in an effort
to improve our understanding of the Earth's
magnetosphere, interactions between the
solar wind and the magnetosphere, and
interactions between the magnetosphere
and the ionosphere. (S-106)

Cosmic ray intensity variations. Martin
A. Pomerantz, Bartol Research Foundation,
University of Delaware. For project descrip-
tion, see McMurdo Station and vicinity,
project S-109A.

Solar observatory. Martin A. Pomerantz,
Bartol Research Foundation, University of
Delaware. Approximately 6 kilometers
from South Pole Station, we operate a solar
telescope. A computer system, acquired
and programmed by our Swedish collabo-
rators, guides the telescope, rotates the solar
image, maintains the selected field of view,
and controls an observation schedule, which
automatically shifts from one solar feature
to another and produces photographic ex-
posures and other records. This austral
summer we hope to use new ancillary
equipment and continue observations of
solar features called super granulations.
We will also obtain a new series of full-
disk doppler-shift measurements, which
enable us to probe the sun's interior struc-
ture and dynamics. Specifically the observa-
tions should provide data for models of
the sun's interior temperature structure,
define the lifetime of specific modes of solar
oscillations, provide critical information
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about excitation and dissipation mech-
anisms of oscillations, probe the nature of
meridional flows in the solar convection
zone, and test the nature of oscillations
with periods in excess of 10 minutes. To
extend our understanding of the structure
and nature of the sun's interior, we are
interested in detecting and identifying grav-
ity modes with precision similar to that
already attained for acoustic modes. (5-
109B)

Riometry in Antarctica and conjugate
regions. Theodore J. Rosenberg, Univer-
sity of Maryland. A riometer, or relative
ionospheric opacity meter, provides con-
tinuous data economically on temporal and
spatial variations of energetic electron
precipitation in the ionosphere. We will
inspect the riometers and digital record-
ing systems at South Pole and McMurdo
Stations. Also at the South Pole, we will
install a 30-megahertz riometer and data
multiplexer as part of the Lockheed Re-
search Laboratory s prototype automatic
geophysical observatory (S-104B). A dig-
ital recording system will be installed at
Siple Station, and another 30-megahertz
riometer will be installed by Stanford Uni-
versity personnel (5-bOB) at Palmer Sta-
tion. The riometer measurements will pro-
vide information on electromagnetic par-
ticle precipitation and ionospheric pertur-
bations associated with the cusp, auroral
oval, and plasmapause regions of the mag-
netosphere. (5-111B)

Auroral imaging. Robert H. Eather, Bos-
ton College. We will install a modified
version of our color, "keogram" camera
at South Pole. This camera, which will
continue operation during the 1983 aus-
tral winter, will continuously record the
distribution of two auroral emissions along
the magnetic meridian and monitor the
character, position, and dynamics of polar
cusp aurora. Because of its spectrum dis-
criminating capability, this camera is
uniquely suited for displaying the position
and motion of the cusp and auroral oval.
In addition to this project we will assist
with construction and installation of a
prototype automated geophysical observ-
atory (S-104B) at South Pole. (S-119)

Extended observations of solar oscilla-
tions. Robin Stebbins, Sacramento Peak
Observatory. The sun's normal modes of
oscillation comprise a powerful diagnos-
tic tool for studying a star's rotation, in-
ternal geometry, and internal physical pro-
cesses. But, to be useful, the acoustic spec-
trum must be more highly resolved in fre-
quency than is possible in a normal 12-hour
observation period. Extended observations
made at a polar site is one possible rem-
edy to this difficulty. This austral sum-
mer we will use a compact, portable tele-
scope to observe solar oscillations over sev-
eral days at South Pole Station. Our ob-
serving technique analyzes solar-limb dark-

ening for brightness oscillations. Data, ac-
quired for as many extended viewing
periods as possible, will be sent to Sacra-
mento Peak Observatory for analysis. These
observations will help us probe the sun's
interior about which there is little direct
information. (S-121)

lonosonde studies of the cusp iono-
sphere. T. T. Berkey and J. R. Doupnik,
Utah State University. Plasma instabilities
and precipitation effects are produced in
the ionosphere by solar winds as they
penetrate the magnetosphere through the
magnetospheric cusp. Particle precipitation
in the cusp plays an important role in the
physics of the magnetosphere-ionosphere
system, perturbs the high-latitude dayside
ionosphere, and produces optical emissions.
Because these ionospheric disturbances
cause electron density irregularities, re-
flected vertically as incident radio waves,
we can measure these variations by means
of an ionosonde (ionospheric sounder).
These measurements will provide year-
round, detailed information on structure
and dynamics of the ionosphere. Our re-
search will help determine the ionospheric
signatures of cusp precipitation and the
latitudinal and longitudinal structure of
observed parameters within the cusp re-
gion, establish if the signatures are clear
and repeatable, and estimate the size and
location of the instantaneous cusp-produced
ionospheric perturbation. Data will also
be obtained on small-scale dynamics and
structure of the cusp ionosphere and how
these are related to other geophysical phe-
nomena. (5-122)

Intermediate depth ice core drilling. Karl
C. Kuivinen, University of Nebraska. Ice
cores are valuable as a means of determin-
ing past atmospheric constituents and hence
past weather and climate. Between mid-
November and late December 1982 a 500-
meter core will be obtained at South Pole
Station for analysis in the field and the
United States. (5-150)

Gas analysis of radioactive isotopes and
general core processing of ice cores from
South Pole Station. Hans Oeschger, Uni-
versity of Berne, Switzerland. In recent
years the importance of ice cores for cli-
matic research has grown because of the
unique information they provide on the
history of the Earth and planetary systems.
New analytical techniques have made
possible measurement of carbon dioxide
contents of the air in the past and of
changes in cosmic-ray-produced isotopes.
We are particularly interested in how car-
bon dioxide and cosmic ray isotope levels
relate to glaciation. The South Pole site
was chosen because its temperature is ex-
tremely low and the annual accumulation
is such that a 500-meter ice core will reach
back several thousand years. Using modi-
fied versions of techniques developed for
ice-core research in Greenland, we will assist

with the analysis and processing of the
500-meter core drilled by project S-150.
We will use a simplified system of visual
stratigraphy and continuously measure
solid electrical conductivity along the core.
Because for carbon dioxide studies ice cores
must not be fractured, we will test a de-
vice that slowly decompresses fragile ice
cores in a pressure chamber. If the tests
are successful, this method may be useful
in future deep drilling. (5-170)

Micropartical analysis and glaciological
interpretation of the 500-meter ice core
from South Pole Station. Ellen Mosley-
Thompson, Ohio State University. A re-
lationship may exist among net accumu-
lation rates, increased concentrations of
insoluble particles, and reduced global tem-
peratures. Analysis of late glacial sections
of three ice cores has shown increased parti-
cle concentrations, which cannot be ac-
counted for by just the reduced accumula-
tion rates. Analysis of a 101-meter core
retrieved near South Pole Station provided
a 911-year record of concentrations of in-
soluble particles and net annual surface
accumulation. This analysis also revealed
that the particle concentration has an an-
nual cycle, which can be used to construct
a time scale and to estimate the annual
variability in the average surface accumu-
lation. This season we will analyze the
500-meter core to be drilled at South Pole.
Because this core should provide a 6,200-
year record, encompassing three neoglacial
periods of mountain glacier expansion,
we will have the opportunity to examine
fluctuations in atmospheric concentra-
tions of insoluble particles in the southern
hemisphere over an extended time period.
To obtain a spatial and temporal frame-
work from which to interpret the micro-
particle variability in the 500-meter core,
we will sample three 3-meter pits and as-
sociated 10-meter cores near the drill site
and at least one site farther from the sta-
tion. (S-171)

Aerosol transport processes. Austin
Hogan, State University of New York, Al-
bany. Several theories have been pro-
posed to relate climate change to the vari-
ation of such physical properties as radi-
ation transmission, conductivity, and cloud
nucleation by the particulate matter sus-
pended in the atmosphere. The ice in Ant-
arctica acts as a sink and a temporary stor-
age reservoir for particulate matter, certain
gases, and vapors that precipitate from
the air as it passes over the continent. Al-
though the precipitation of these materials
to the ice is important in maintaining the
stability of several physical properties of
the atmosphere, the precipitation mecha-
nisms, which remove the material from
the air, and the frequency with which the
mechanisms act are not well understood.
This austral summer from South Pole Sta-
tion we will fly slow-rising meteorological
balloons to measure the concentrations of
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ice crystals and aerosols and the variation
of the wind currents to determine the circ-
ulation over the polar plateau. The meas-
urements should enable us to form esti-
mates of the ice's capacity as a sink for
atmospheric contaminants. (S-255B)

Geophysical monitoring for climatic
change. James T. Peterson, Environmen-
tal Research Laboratories, National Oceanic
and Atmospheric Administration. Our field
team will continue long-term measurements
of trace atmospheric constituents that may
influence climate. Two wintering person-
nel will measure carbon dioxide, surface
ozone, winds, pressure, air and snow tem-
perature, atmospheric moisture, and other
trace constituents from the station's clean
air facility. In support of this project, per-
sonnel at Palmer Station will collect car-
bon dioxide samples for us. (S-257)

Variability in the concentrations of at-
mospheric trace gases. M. A. K. Khalil,
Oregon Graduate Center. Antarctica's rela-
tively clean environment provides the ideal
location for identifying anthropogenic trace
gases in the atmosphere. Because the con-
tinent is isolated by thousands of miles
from the nearest sources of trace gases, a
compound found in the antarctic atmo-
sphere probably is present in equal or
greater concentrations everywhere. The ob-
jective of our project, which presently spans
6 years, is to sample various anthropogenic
trace gases from South Pole Station to de-
termine the temporal variabilities of con-
centrations. The results of this austral
summer's research will enable us to set
limits on certain variables in our calcula-
tions from past years. We will also mea-
sure flurocarbons, methane, and carbon
monoxide. These measurements will expand
scientific understanding of the impact of
these gases on the world's environment.
(S-262)

Measurement of atmospheric constitu-
ents. David G. Murcray, University of
Denver. Antarctica may act as a sink for
stratospheric constituents, particularly
water vapor and HNO3 . South Pole Sta-
tion is a unique ground site for this type
of investigation because it combines high
altitude and low water vapor concentra-
tions, properties required for good infra-
red observations. Using instruments able to
measure infrared radiation from the at-
mosphere, we will monitor the chemical
composition of the atmosphere. During
the austral summer we will perform pre-
liminary tests with infrared atmospheric
emission instruments to be used during
the 1983-1984 austral winter and will de-
termine the best location for these in-
struments. Although this system eventu-
ally will provide detailed data on the total
density of atmospheric constituents in the
air above South Pole Station, this season's
objective is to improve the design of the
instruments. (5-270)

Tracer experiment. Paul R. Gutha!s, Los
Alamos National Laboratory. The ice-
covered antarctic continent indicates chang-
es in and controls climatic conditions. The
regional weather patterns that transport
energy and water to and from the conti-
nent and control the mass of snow and ice
on the continent also transport pollutants
(carbon dioxide and suspended particles)
to Antarctica. To understand the way in
which antarctic weather patterns influence
global climate, we need to better under-
stand the circulation systems controlling
the continent's climate. Past research has
indicated that the chemical composition
of the aerosols at South Pole differ from
winter to summer. This finding suggests
that distinct seasonal circulation patterns
may exist. To test this hypothesis we will
monitor the transport of methane tracers
to be released at selected locations during
the 1983-1984 austral summer. We will
test prototype air samplers at the South
Pole and aboard LC-130 airplane. (S-284)

Midwinter airdrops
at McMurdo and South Pole
stations

For the second consecutive year the U.S.
Air Force Military Airlift Command suc-
cessfully completed a single-mission, two-
location airdrop of cargo and mail at Mc-
Murdo and South Pole Stations. Despite
high winds that lowered the temperature
below -78.9°C, a C-141 airplane dropped

Edward Wilson's discovery in February
1912 of fossilized leaves of the permian
plant Glossopteris clearly tied Antarctica
to the other southern continents and to
the Gondwana floral province, but it was
the great South African geologist Alex. L.
Du Toit who recognized that Antarctica is
the "cornerstone" of Gondwanaland. He
predicted that the geology of the continent—
poorly known at that time 50 years ago—
would bear great similarities to the other
southern continents. These predictions have
come true.

Much has been learned about Antarc-
tica in the last 70 years, particularly since
the International Geophysical Year when
systematic exploration of the continent
started. The basic structure and geologi-
cal history are now known, but with 98
percent of the continent covered by ice,
much of Antarctica remains terra incognita.
The advent of plate tectonic theory in the
1960s and the more recent recognition that

40 containers, weighing 23,984 pounds,
at Williams Field, the ice runway near Mc-
Murdo Station on 22 June 1982. From
McMurdo Station the airplane flew on to
the South Pole. Seven containers, weigh-
ing 3,013 pounds, were dropped near South
Pole Station, where the temperature had
dropped to -81.7°. Ground crews at both
stations successfully recovered all of the
containers, although one container was
slightly damaged in the drop at South Pole
Station.

Except for radio communication, the air-
drops were the only contact that station
personnel have had with the outside world
since the stations began winter operations
in February (South Pole) and March (Mc-
Murdo).

South Pole record
low temperature

On 23 June 1982 wintering personnel
at Amundsen-Scott South Pole Station
recorded a new low temperature: -82.8°C
(-117.4°F). This low, recorded under clear
skies with a light wind blowing, broke
the previous record of -80.7°C (-113.3°F)
set in July 1956.

As cold as it was at South Pole Sta-
tion, this temperature was not the lowest
ever recorded in Antarctica. On 24 Au-
gust 1960, scientists at the Soviet station
Vostok—about 1,400 kilometers inland—
reported a low temperature of -106°C
(-127°F).

Antarctica plays a central role in a variety
of geological problems led to a proposal
to the Geological Society of America for a
Penrose Conference on the Antarctic Plate.

The Geological Society of America has
sponsored Penrose Conferences since 1969.
At these meetings U. S. and foreign geol-
ogists exchange ide4s and information in
an effort to develop new ways of consid-
ering important questions and to provoke
new lines of research. The objective of the
1982 Penrose Conference was to advance
understanding of the history and evolu-
tion of the antarctic tectonic plate, with
special focus on plate interaction, and as-
sociated magmatic and tectonic processes,
paleocirculation, paleoclimate, paleobio-
geography and the history of the Pacific
Ocean. Understanding the geologic history
and structure of the continent and the sur-
rounding ocean is significant to many earth
scientists, even those who have never con-
ducted research in Antarctica or the south-
ern ocean.

The Antarctic Plate: a global perspective.
Report on a Geological Society of America
Penrose conference
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The conference was held 11-16 April
1982 at Skyland Lodge, Shenandoah Na-
tional Park, Virginia, the site of several
orientation programs for the U.S. Antarc-
tic Research Program during the 1960s.
Of the 75 participants, 19 (including nine
from industry) had never set foot on the
antarctic continent or been a member of
an antarctic program, and 21 were from 9
foreign countries.

Antarctica holds the key to several major
geological problems that extend beyond
the confines of the continent and the jig-
saw puzzle of Gondwanaland. Some sig-
nificant examples are:

• All calculations involving plate interac-
tions on a global scale involve assumptions
about the relationship between East and
West Antarctica during the Mesozoic and
Cenozoic.

• Antarctica, together with southern Af-
rica, was the focus of the magmatic and
tectonic phenomena associated with the
initial breakup of the Gondwanaland plate
during the Jurassic. Consequently, Antarc-
tica has a central role in the deep-seated
processes, presumably in the mantle, re-
sponsible for disruption of the supercon-
tinent.

• Understanding the geometry and tim-
ing of antarctic plate growth is crucial to
understanding the development of circu-
lation in the southern oceans and of paleo-
climate before, during, and subsequent to
the Cenozoic glacial maxima.

• The interrelationships of land masses
within and around the continent have an
important bearing on paleobiogeography,
for example, the distribution of marsupials.

Conference sessions were organized with
lead speakers, shorter solicited contribu-
tions, and discussion from the floor. A
few of the highlights will serve to show
the purpose and direction of the confer-
ence. A more comprehensive account with a
slightly different perspective will be pub-
lished in Geology.

The reconstruction of Gondwanaland
must be a central point in placing Antarc-
tica in a global context. The map that is
being prepared from the 1979 "Reunite
Gondwanaland" workshop, convened at
the University of the Witwatersrand, re-
emphasizes that although the general ar-
rangement of Precambrian shield areas is
undisputed, the nature of the "Pacific"
margin is still hotly contested. The crustal
structure of West Antarctica is critical to
this problem and bears on the evolution
of the plate since breakup in Early to Mid-
dle Jurassic time approximately 180 mil-
lion years ago. The broad overview of con-
tinental breakup pointed up significant dif-
ferences in the tectonic setting and chem-
istry of the basaltic igneous rocks between
the various continents, in particular Ant-

arctica with respect to southern Africa.
The causes and mechanisms are still far
from clear, though few would dispute that
heat was the ultimate driving force.

The evolution of the Antarctic Plate can
be considered in three parts: the growing
ocean floor that forms part of the plate,
the West Antarctic region, and the conti-
nental margin. The microplate development
and evolution of West Antarctica bear di-
rectly on long-recognized, apparent anoma-
lies such as the geology of the Ellsworth
Mountains and the nature of the subgla-
cial deeps. The antarctic continental mar-
gin differs from all others because the depth
at the shelf break is about 500 meters, in
contrast to 200 meters elsewhere—is this a
function of ice loading or lack of sediment
deposition since the inception of the ice
sheet?

For the most part, the shelf around the
continent contains the only extensive and
accessible geological record for the last 150
million years and with the deep ocean ba-
sins constitutes our only source of infor-
mation for events leading up to the pres-
ent day. The deep ocean floor provides
data on the relative changes in position of
the southern continents since breakup. This
sedimentary record reflects the changing
ocean boundaries, climatic perturbations,
and circulation changes, the most signifi-
cant of which is the inception of the Ant-
arctic Circumpolar Current.

Linked to these physical changes in a
way that is still disputed is the forma-
tion of Antarctic Bottom Water that re-
sults from an extensive sea-ice cover. The
sediments of the southern oceans contain
a long record of climatic change dating
back some 100 million years, but not until
40 million years ago can specific changes
be inferred to be causally related to events
around Antarctica. The questions still
remain: when did the first ice sheet come
into existence, did mountain glaciation pre-
date ice sheet formation, what role did uplift
of the Transantarctic Mountains play, and
when and how did the West Antarctic ice
sheet form? The changing patterns of land
and shallow sea connections have played
a significant role in the evolution of south-
ern hemisphere biota. Mention need only
be made of the question of marsupial
paleobiogeography and the evolution of
the endemic high latitude faunas around
the continent today.

In the final session on problems and
future directions the broader views of the
participants were reflected by Ron Ox-
burgh, University of Cambridge, a new-
comer to the problems of earth sciences in
Antarctica. He suggested that the greatest
rewards will come through identifying those
problems that can best be investigated in
Antarctica. What experiments has nature
conducted in Antarctica? In what way is
Antarctica important, if not crucial, for

understanding global geological processes?
Within the framework of these questions,
there was a consensus that crustal structure,
the geological record of the continental
shelves, and certain specific problems such
as the Ferrar Supergroup will lead to great-
est returns. Also, remote sensing in the
broadest sense of the word will provide
the data allowing the next major advance
in our understanding of Antarctica.

This Penrose Conference was supported
by National Science Foundation grant DPP
81-15101. Additional help was provided
by Atlantic Richfield Company, Chevron
Overseas Petroleum Inc., Cities Service
Company, S.N. Elf Aquitaine, Marathon
Oil Company, and Shell Oil Company.

—I.W.D. Dalziel, Lamont-Doherty Geo-
logical Observatory of Columbia Univer-
sity, Palisades, New York, and D. H. El-
liot, Institute of Polar Studies, Ohio State
University, Columbus, Ohio.

Naval antarctic
operations change
command

Both U. S. Navy organizations that sup-
port the United States Antarctic Research
Program changed commands in 1982.

Commander Paul R. Dykeman turned
over to Commander Michael J. Harris
command of the Antarctic Development
Squadron Six (VXE-6) at a ceremony on
28 May 1982. The ceremony, held at the
Naval Air Station, Point Mugu, Califor-
nia, included speeches by Captain Thomas
A. Stanley, Chief of Staff for the Com-
mander of the Anti-Submarine Warfare
Wing, U. S. Pacific Fleet and Dr. Edward
P. Todd, Director of the Division of Polar
Programs, National Science Foundation.
VXE-o operates the LC-130 airplanes and
UH-IN helicopters in Antarctica.

Commander Harris, a graduate of the
University of Kansas, joined VXE-6 in 1980
as operations officer and became execu-
tive officer in May 1981. Commissioned
after completing Officer Candidate School,
he entered flight training in April 1964
and was assigned as a navigator to the
Airborne Early Warning Barrier Squadron
Pacific, based at Barbers Point, Hawaii.
Since 1965 his assignments have included
navigation, schedules and maintenance
officer, Patrol Squadron Six at Barbers
Point; executive officer, Naval Facility,
Point Sur, California; project manager for
Third Fleet Tactical Development and Eval-
uation programs; and operations and main-
tenance officer, Patrol Squadron Nine,
Naval Air Station, Moffett Field, Califor-
nia. Commander Harris has received the
Navy Commendation Medal, Navy Unit
Commendation, National Defense Medal,
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Sea Service Medal, and two Navy Achieve-
ment Medals.

Commander Dykeman, who joined VXE-
6 as operations officer in 1979, had assumed
command of the squadron in May 1981.
He currently is stationed at the Industrial
College of the Armed Forces at Fort Les-
ley J . McNair in Washington, D.C.

On 26 July 1982 Captain Brian H. Shoe-
maker, U. S. Navy, replaced Captain Jare
M. Pearigen, U. S. Navy, as Commander
of the U. S. Naval Support Force, Antarc-
tica (NSFA). The change of command cer-
emony took place at the U. S. Naval Con-
struction Battalion Center in Port Hueneme,
California. Dr. Edward P. Todd, Director
of the National Science Foundation's Divi-
sion of Polar Programs, participated in the
ceremony. The Naval Support Force, Ant-
arctica, plans and directs U. S. Navy logis-
tics in Antarctica.

Commissioned in 1960 after graduating
from the University of California at Berke-
ley, Captain Shoemaker has been assigned
several times to the polar regions. In 1966
he joined the VXE-6 squadron and wintered
in Antarctica as assistant officer in charge

On 31 March 1982 Spain acceded to
the Antarctic Treaty, raising the number
of nations that recognize the Treaty to 26.
Other acceding nations include Brazil, Bul-
garia, Czechoslovakia, Denmark, the Ger-
man Democratic Republic, Italy, the Neth-
erlands, Papua New Guinea, Peru, Roma-
nia, and Uruguay. These acceding nations
agree to abide by the Treaty, but do not
participate in its operation. The remain-
ing contracting nations, or consultative

Bentley, Charles R. University of Wis-
consin, Madison, Wisconsin. Comple-
tion and publication of Ross Ice Shelf
Geophysical and Glaciological Survey
final report. DPP 81-19989. $51,108.

of the naval detachment at McMurdo Sta-
tion. While working on his master of sci-
ence degree in oceanography at the Naval
Postgraduate School, he made two trips
to the central Arctic Ocean to conduct
oceanographic research from stations in
the pack ice. In 1974 he assumed command
of the Naval Arctic Research Laboratory
at Point Barrow, Alaska. During this tour
he commissioned 14 ice stations and man-
aged 21 field research camps around the
Arctic Ocean. His other duty tours have
included assignments in the Philippines,
western Pacific Ocean, and Indian Ocean.
Prior to assuming command of the Naval
Support Force, Antarctica, Captain Shoe-
maker was at the National War College in
Washington, D.C.

Captain Pearigen, who assumed com-
mand of NSFA in June 1980, will be with
the Office of the Assistant Secretary of
the Navy (Research, Engineering, and Sys-
tems) and has been assigned to the National
Science Foundation's Division of Polar Pro-
grams. While assigned to the National Sci-
ence Foundation, he will act as liaison
between the military and civilian compo-
nents of the U.S. Antarctic Program.

parties are Argentina, Australia, Belgium,
Chile, the Federal Republic of Germany,
France, Japan, New Zealand, Norway,
Poland, the Republic of South Africa, the
Union of Soviet Socialist Republics, the
United Kingdom, and the United States.
Representatives of these nations partici-
pate in periodic consultative meetings to
formulate recommendations aimed at fur-
thering objectives of the Treaty.

Fireman, Edward L. Smithsonian Institu-
tion, Cambridge, Massachusetts. Com-
position and carbon-14 content of gas
in ice at antarctic meteorite sites. DPP
80-25234. $66,450.

Kyle, Philip R. New Mexico Institute of
Mining and Technology, Socorro, New
Mexico. Volcanic and climatic record
of antarctic ice cores. DPP 80-21402.
$66,549.

Mosley-Thompson, Ellen. Ohio State
University, Columbus, Ohio. Micro-
particle analysis and glaciological in-
terpretation of the 500-meter ice core
from South Pole Station. DPP 80-
18860. $42,600.

Stuiver, Minze. University of Washing-
ton, Seattle, Washington. Oxygen iso-
tope analysis of ice and permafrost
cores. DPP 80-19756. $93,389.

Whillans, Ian M. Ohio State University,
Columbus, Ohio. Glaciology near Dome
C, East Antarctica. DPP 79-20824.
$17,947.

Atmospheric sciences

Cahill, Laurence J. University of Minne-
sota, St. Paul, Minnesota. Micropulsa-
tion research at Roberval, Quebec, and
at Siple and South Pole Stations, Ant-
arctica. DPP 81-20957. $41,816. ($191,
816A).

Carpenter, Donald L. Stanford Universi-
ty, Stanford, California. Very-low-fre-
quency probing of the magnetosphere
from Palmer Station. DPP 79-24600.
$118,000.

Carroll, John J. University of California,
Davis, California. Studies of atmos-
pheric energy transfer processes at the
South Pole. DPP 81-16747. $70,000.

Doupnik, Joe R. Utah State University,
Logan, Utah. Digital ionosonde stud-
ies of the ionosphere from Siple Sta-
tion, Antarctica and Roberval, Quebec.
DPP 81-00220. $24,818. ($194,818A).

Guthals, Paul R. Los Alamos Scientific
Laboratory, Los Alamos, New Mexico.
Antarctic atmospheric tracer experiment.
DPP 81-18562. $18,800.

Helliwell, Robert A. Stanford University,
Stanford, California. Active and pas-
sive very-low-frequency wave-particle
interaction experiments on the magne-
tosphere from Siple Station. DPP 80-
22282. $326,160.

Khalil, M. A. Oregon Graduate Center,
Beaverton, Oregon. Atmospheric vari-
ability in the concentrations of trace
gases over Antarctica. DPP 81-08684.
$40,923.

Kinter, Paul M. Cornell University, Itha-
ca, New York. Data analysis of dc and
ac electric fields and magnetic fields in
the ionosphere above the antarctic very-
low-frequency transmitter. DPP 80-
23968. $32,574. ($66,574A).

Spain joins in support of Antarctic Treaty

Foundation awards of funds for antarctic
projects, 1 January to 30 June 1982

Following is a list of National Science Foundation antarctic awards made from 1
January to 30 June 1982. Each item contains the name of the principal investigator or
project manager, his or her institution, a shortened title of the project, the award num-
ber, and the amount awarded. If an investigator received a joint award from more than
one Foundation program, the antarctic program funds are listed first, and the total
amount of the award is listed in parentheses. Within the parentheses, "A" indicates that
the Division of Polar Programs provided additional funding for arctic research; "E" in-
dicates that the Division of Earth Sciences also provided funding. Awards initiated by
the Division of Polar Programs contain the prefix DPP in the award number, those by
the Division of Physiology, Cellular, and Molecular Biology the prefix PCM, and those
by the Division of Earth Sciences the prefix EAR.

Glaciology
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NSF photo by Russ Kinne.

A UH-1N helicopter, flown by a pilot of the U. S. Navy's VXE-6 squadron, lands near a tent
camp by Lake Vida in Victoria Valley. Scientists, working in the field near McMurdo Station,
are tranrported and supplied by Navy helicopters.

Lanzerotti, Louis J. Bell Telephone Labor-
atory, Murray Hill, New Jersey. Mag-
netic field investigations at Siple and
South Pole Stations. DPP 81-20008. Lo-
gistic support only.

Mende, Stephen B. Lockheed Missile and
Space Company, Inc., Palo Alto, Cali-
fornia. Antarctic aurora! imaging. DPP
80-16574. $59,810.

Pomerantz, Martin A. Bartol Research
Foundation, University of Delaware,
Newark, Delaware. Solar seismology
at the South Pole: studies of solar os-
cillations. DPP 81-19627. $99,195.

Pomerantz, Martin A. Bartol Research
Foundation, University of Delaware,
Newark, Delaware. Survey of the ga-
lactic submillimetric emission in the
southern hemisphere. DPP 81-20258.
$18,900.

Pomerantz, Martin A. Bartol Research
Foundation, University of Delaware,
Newark, Delaware. Investigations of
cosmic ray intensity variations in ant-
arctica. DPP 79-23218. $176,220.

Rosenberg, Theodore J. University of
Maryland, College Park, Maryland.
Investigation of signal anomalies in
subionospheric very-low-frequency
radiowave propagation using data from
U.S. antarctic stations. DPP 80-12941.
$16,600.

Wilson, Charles R. University of Alaska,
Fairbanks, Alaska. Infrasonic wave ob-
servations made at Windless Bight near
McMurdo Station. DPP 81-20794.
$20,622.

Wilson, Charles R. University of Alaska,
Fairbanks, Alaska. Logistical support
for infrasonic wave research at Wind-
less Bight. DPP 81-21669. Logistic sup-
port only.

Biology and medicine

Baust, John C. University of Houston,
Houston, Texas. Symposium on water
and adaptation: are there common de-
nominators?; Houston, Texas, 27 June-
1 July 1982. PCM 82-01213. $1,000.
($4,000).

Dearborn, John H. University of Maine,
Orono, Maine. Foods and feeding habits
of antarctic asterozoan echinoderms.
DPP 79-21537. $66,914.

Feeney, Robert E. University of Califor-
nia, Davis, California. Collection of
blood serum from antarctic fishes. DPP
81-16963. $9,338.

Fryxell, Greta A. Texas A&M University,
College Station, Texas. Distribution and
abundance of antarctic and subantarc-
tic phytoplankton. DPP 80-20381. $44,
208.

George, Robert Y. University of North
Carolina, Wilmington, North Carolina.
Symposium on the biology of antarctic
krill, Euphausia superba. DPP 82-05855.
$22,936.

Green, William J. Miami University, Ox-
ford, Ohio. Aspects of trace metal and
nutrient behavior in the Onyx River
and Lake Vanda. DPP 79-20860. $15,
429.

Hamner, William M. University of Cali-
fornia, Los Angeles, California. Behavior
of Euphausia superba in Antarctica.
DPP 80-23851. $87,687.

Naschemeyer, Audrey E. Hunter College,
New York, New York. Adaptations in
protein metabolism of antarctic organ-
isms. DPP 80-21454. $112,324.

Huguenin, Robert L. University of Mas-
sachusetts, Amherst, Massachusetts.
Dissertation research on the biology of
soil bacteria indigenous to antarctic ice-
free valleys. DPP 81-20605. $9,000.

Lawrence, John M. University of South
Florida, Tampa, Florida. Reproductive
characteristics of brooding and non-
brooding echinoderms. DPP 81-08992.
$19,982.

Murrish, David E. State University of New
York, Binghamton, New York. Ther-
moregulatory mechanisms in antarctic
penguins. DPP 80-19988. $43,639.

Parker, Bruce C. Virginia Polytechnic In-
stitute, Blacksburg, Virginia. Antarctic
lake physiological adaptations. DPP
79-20805. $106,805.

Rausch, Robert L. University of Washing-
ton, Seattle, Washington. Helminth
parasites of birds in the Palmer Archi-
pelago. DPP 81-15975. $32,990.

Shulenberger, Eric. San Diego Society for
Natural History, San Diego, California.
Analysis of antarctic zooplankton sam-
ples. DPP 81-20492. $18,384.

Siniff, Donald B. University of Minnesota,
Minneapolis, Minnesota. Seasonal
movements and interactions of Weddell
Seals Leotonychotes Weddelli and ant-
arctic cod Dissostichus mawsoni in
McMurdo Sound, Antarctica. DPP 80-
20097. $143,681.

Smith, Walker 0. University of Tennes-
see, Knoxville, Tennessee. Phytoplank-
ton dynamics of the antarctic ice melt
zone. DPP 81-19572. $109,996.

Wormuth, John. Texas A&M University,
College Station, Texas. Analysis of ant-
arctic zooplankton samples. DPP 81-
21358. $25,586.

Zapol, Warren M. Massachusetts General
Hospital, Boston, Massachusetts. Div-
ing physiology of the fetal Weddell seal.
DPP 81-00212. $24,846.

Earth Sciences

Askin, Rosemary A. Colorado School of
Mines, Golden, Colorado. Cretaceous
and early Tertiary palynology of the
James Ross Island area, Antarctica. DPP
82-20095. $49,692.
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Cassidy, William A. University of Pitts-
burgh, Pittsburgh, Pennsylvania. Ant-
arctic search for meteorites. DPP 78-
21104. $69,408.

Chatterjee, Sankar. Texas Tech Universi-
ty, Lubbock, Texas. Stratigraphy and
paleontology of Gondwanaland rocks
of Antarctica. DPP 81-07152. $35,000.
($37,000).

Collinson, James W. Ohio State Universi-
ty, Columbus, Ohio. Stratigraphy, sedi-
mentology, and sedimentary petrology
of the Permian-Triassic Gondwanaland
sequence in northern Victoria Land. DPP
80-20098. $19,999.

Dahl, Peter S. Kent State University, Kent,
Ohio. Group travel for U.S. partici-
pants in the Fourth International Sym-
posium on Antarctic Earth Sciences,
Adelaide, Australia (16-20 August
1982). DPP 82-00204. $30,020.

Elliot, David H. Ohio State University,
Columbus, Ohio. Geologic and pale-
ontologic history of the James Ross Is-
land Basin, northern Antarctic Penin-
sula. DPP 80-20096. $55,000.

Elliot, David H. Ohio State University,
Columbus, Ohio. Kirkpatrick Basalt
Group rocks from northern Victoria
Land. DPP 80-21401. $28,000.

Hammer, William R. Wayne State Uni-
versity, Detroit, Michigan. Vertebrate
paleontology of the Permian-Triassic
Gondwanaland sequence in northern
Victoria Land. DPP 80-19996. $11,990.

Knopoff, Leon. University of California,
Los Angeles, California. Ultra-long
period seismic and gravity observations
at South Pole Station. DPP 81-17325.
$159,318.

Kyle, Philip R. New Mexico Institute of
Mining and Technology, Socorro, New
Mexico. Petrogenesis of the McMurdo
Volcanic Group and the nature of the
subcontinental mantle in Victoria Land.
DPP 80-20002. $54,080.

LeMasurier, Wesley E. University of Col-
orado, Denver, Colorado. Volcanic geol-
ogy of Marie Byrd Land and its rela-
tionships to glacial and tectonic history
in West Antarctica. DPP 80-20836.
$21,000.

Lipschutz, Michael E. Purdue University,
Lafayette, Indiana. Weathering and
chemistry of antarctic meteorites. DPP
81-11513. $14,500. ($29,000E).

Mayewski, Paul A. University of New
Hampshire, Durham, New Hampshire.
History and significance of ice mass
fluctuations in Victoria Land. DPP 80-
19982. $21,737.

Quaide, William L. National Aeronautics
and Space Administration, Washington,
D.C. Support of the lunar and planetary
institute. DPP 82-09969. $34,600.

Southard, Rupert B. U. S. Geological Sur-
vey, Reston, Virginia. Antarctic map-
ping operations. DPP 81-12853. $100,
000.

Stump, Edmund. Arizona State Univer-
sity, Tempe, Arizona. Petrology and
regional geology of early to Middle Pa-
leozoic magmatic rocks, northern Vic-
toria Land. DPP 80-19991. $39,789.

Unklesbay, A. G. American Geological
Institute, Falls Church, Virginia. Trav-
el of United States Scientists to Elev-
enth Congress of International Associ-
ation for Quaternary Research, Mos-
cow, USSR, (1-9 August 1982). EAR
82-06681. $5,000. ($18,000).

Webers, Gerald F. Macalester College, St.
Paul, Minnesota. Geological investiga-
tions of the Ellsworth Mountains. DPP
80-20482. $34,150.

Zeller, Edward J. University of Kansas,
Lawrence, Kansas. Resource and radio-
activity survey in Antarctica by gamma-
ray spectrometry. DPP 77-21504. $79,
278.

Meteorology

Kelly, Thomas P. Department of Navy,
Washington, D.C. Technical support
for the LC-130 research-configured air-
craft used in polar research programs.
DPP 78-20114. $50,000.

Parish, Thomas R. University of Wyom-
ing, Laramie, Wyoming. Research on
surface winds of Antarctica. DPP 81-
15976. $83,197.

Robinson, Elmer. Washington State Uni-
versity, Pullman, Washington. Air
chemistry and meteorology in Antarc-
tica. DPP 81-17488. $47,396.

Robinson, Elmer. Washington State Uni-
versity, Pullman, Washington. Air
chemistry monitoring at Palmer Station.
DPP 80-05797. $149,690.

Wendler, Gerd. University of Alaska, Fair-
banks, Alaska. Katabatic winds in
Antarctica. DPP 81-00161. $70,446.

Ocean sciences

Ackley, Stephen F. Department of the
Army, Hanover, New Hampshire.
Air-sea interaction and sea ice studies
during the US-USSR Weddell polynya
expedition. DPP 80-06922. $111,731.

Anderson, John B. Rice University, Hous-
ton, Texas. Marine geology of the ant-
arctic continental margin. DPP 81-
16623. $68,268.

Corliss, Bruce H. Woods Hole Oceano-
graphic Institute, Woods Hole, Mass-
achusetts. Quaternary thermohaline
circulation in the southern ocean. DPP
80-20479. $59,000.

Gordon, Arnold L. Columbia University,
Palisades, New York. US-USSR Wed-
dell polynya expedition. DPP 80-05765.
$24,608.

Gordon, Louis I. Oregon State Universi-
ty, Corvallis, Oregon. Winter nutrient
cycling in the Weddell Sea. DPP 82-
03529. $89,400.

Kellogg, Thomas B. University of Maine,
Orono, Maine. Sediments deposited
by marine-based ice sheets during the
last glacial maximum. DPP 80-20000.
$44,102. ($74,102).

Sclater, John G. Massachusetts Institute
of Technology, Cambridge, Massa-
chusetts. Tectonics of the southern
ocean. DPP 81-17402. $119,653.

Support and services

Costello, John D. Department of Trans-
portation, Washington, D.C. Services
of USCG icebreakers, 1981-1982. DPP
80-24892. $75,825.

71

NSF photo by Russ Kinne.

Four USARP personnel climb icy slopes near
McMurdo Station during the survival school.
All field personnel participate in the survival
school taught by U. S. and New Zealand
experts in climbing and cold weather survival.

(Continued on back cover.)
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Weather at U.S. stations

February 1982	 March 1982	 April 1982

McMurdo I Palmer I Siple I South Pole I McMurdo I Palmer I Siple I South Pole McMurdo j Palmer I Siple I South Pole

- Jo
-34.3

(21)

-73.9

678.3

693.4
(15)

660.5
(1)

Trace

045°

5.7

19.6
(21)
270°

Number clear days	 4	0 9.75	23.3	0	1.2	13	17.4	10	2.4 18.25
	

23.1
Number partly cloudy days	12	11.5	25	4.9	4	12.7	.5	2.1	11	11	.25
Number cloudy days	 15	19.5	21 1	2.8	26	17.1 16.5	10.5	10	17.6	12.5
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Number days with visibility
less than O.4km.	 0	-----113.5	2.8	1.5	--.8.75	0	0	-- 17.75

	
6.8

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

May 1982	 June 1982	 July 192

McMurdo Palmer	Siple South Pole McMurdo Palmer Siple South Pole McMurdo Palmer	Siple	South Pole

	

- 9,4 - 0.5 -19.7	-41.2 -20.9	0.8 -27.9	-54.8	-24.2 - 3.1 -33.8	-54.8

0.6	4,0	4.3	-25.7 -12,3	6.0 -14.8	-39.0	- 7.1	4.0 -21.8	-34.3
(4)(10 1,11)	(4)	(2)	(2)	(16)	(24)	(19)	(17)	(28)	(17)	(20)

-21.1	-7.0 -30.6	-55.2 -33.6 - 9.5 -40.7	-68.5	-37.9 -11.2 -47.8	-75.1
(28)	(19) (27)	(28)	(26)	(14) (14)	(15)	(11)	(23)	(25)	(8)

	

987.9 983.2 862.21 683.6 978.2 978.7 856.9	674.3	981.5 980.3 849.5	675.9

U)

ro

(0

Feature

Average temperature (°C)

Temperature maximum (°C)
(date)
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Number days with visibility
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Prepared from information received by teletype from the stations. Locations: McMurdo 77°51'S 166 040'E, Palmer 64°46'S 64°3'W,
Siple 75 0 55'S 83 0 55'W, Amundsen-Scott South Pole 90°S. Elevations: McMurdo sea level, Palmer sea level, Siple 1054 meters, Amundsen-
Scott South Pole 2835 meters. For prior data and daily logs, contact National Climate Center, Asheville, North Carolina 28801.
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Gray, Rodney E. ITT Antarctic Services,
Inc., Paramus, New Jersey. Support of
the United States Antarctic Research
Program. DPP 80-03801. $4,413,000.

Hushen, Timothy W. National Academy
of Sciences, Washington, D.C. Support

for the Polar Research Board. DPP
82-07098. $62,500. ($195,000).

Laney, Jack. San Diego Hall of Science,
San Diego, California. Support for
16mm and Omnimax films "Portrait
of Antarctica". DPP 81-18214. Logistic
support only.

Langway, Chester, C. State University of
New York, Buffalo, New York. Oper-
ation of the central ice core storage fa-

cility and information exchange. DPP
75-08512. $13,529. ($65,327).

Pearigen, Jare M. Department of Defense,
Washington, D.C. Logistic support for
the U.S. program in Antarctica. DPP
76-10886. $22,137,000.

Pearigen, Jare M. Department of Defense,
Washington, D.C. Nose landing gear
strut assemblies for LC-130 aircraft.
DPP 76-10886. $140,000.
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