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U.S. Navy photo (XAM-0250-C-1 1-80) by Jamie LetzeI.
In the Morozumi Mountain Range (71 0 39'S 161 0 35'E) geologists unload their equipment from a ski-equipped Hercules airplane. During the
1981-1982 austral summer, these airplanes will transport personnel and equipment to and from remote field camps in northern Victoria Land and
on the east antarctic plateau at Dome C.

1981-1982 U.S. Antarctic Research
Program begins

In late August six round-trip flights by
LC-130 airplanes between Christchurch,
New Zealand, and McMurdo Station on
Ross Island, began the 1981-1982 field
season of the U.S. Antarctic Research Pro-
gram (USARP). The early season flights
or "winter fly-in" brought the first sci-
ence parties to McMurdo Station to begin
their projects, along with civilian and U.S.
Navy support personnel to prepare the
station and equipment for the austral
summer. During the 1981-1982 field season
over 280 science personnel will travel to
Antarctica to participate in 81 research
projects.

Each austral summer the National Sci-
ence Foundation has sponsored antarctic
research which addresses global and regional
problems. Research is primarily in the earth
sciences, glaciology, ocean sciences, marine

and terrestrial biology, and atmospheric
sciences.

A remote field expedition to northern
Victoria Land and an investigation of three
isolated islands at the northern tip of the
Antarctic Peninsula highlight this season's
earth science program. The northern Vic-
toria Land project, which will begin in
November and continue until mid-January,
focuses on the geology and geophysics of
the region. Ten U.S. research institutes
and three countries (Australia, New Zea-
land, and West Germany) will be repre-
sented in the 15 science investigations con-
ducted by 60 science personnel.

Northern Victoria Land, discovered by
James Ross in 1841, consists of a series of
high mountain ranges forming the north-
ern end of the Transantarctic Mountains.
The region is bounded by the Ross Sea on

the east, the South Pacific Ocean on the
north, and the polar plateau on the south
and west. A major goal of this austral sum-
mer's research is to learn more about the
region's tectonic development from the
Precambrian period (over a billion years
ago) up to geologically recent volcanism in
the last few thousand years.

All groups will contribute data for the
preparation of several geologic maps of
the area. Some researchers will investigate,
through fossils, the environment which
existed when the sedimentary marine beds,
which comprise a major portion of the
area's rocks, were deposited. Others will
collect data on the relationship between
northern Victoria Land, the Transantarctic
Mountains, and Tasmania and southeast-
ern Australia. Also, as a part of the north-
ern Victoria Land project, rock-types and
geologic formations that in other areas of
Antarctica have had concentrations of radio-
active elements will be surveyed by helicop-
ter. Part of this airborne survey will be
conducted in conjunction with a Wes
German expedition.



The northern Victoria Land project is
larger than two previous USARP-sponsored,
remote expeditions—the Darwin Glacier
camp in 1978-1979 and the Ellsworth
Mountains camp in 1979-1980. Selected
for its central location, the base camp will
be in the Canham Glacier area (approxi-
mately 71 049'S 163 0E). At any one time,
about 40 people, both science and support
personnel, will be accommodated at the
camp. Three UH-1N helicopters will be
used to support field parties within a
100-nautical mile radius from the base
camp. In the field, researchers will use
motor toboggans, while LC-130 airplanes
will carry science and support personnel
and all necessary equipment to and from
McMurdo Station. The region's relatively
low temperatures throughout the season
will provide LC-130 airplanes with a firm
landing site on the snow and permit con-
tinuous snowmobile use.
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Later in the season, geologists from four
universities will work on James Ross, Snow
Hill, and Seymour Islands in the Weddell
Sea. In 1974 a U.S.-Argentine research
party discvered that the marine sediments
of this area are rich in fossils from the Late
Cretaceous to Early Tertiary period (about
100 million to 30 million years ago). Marine
sediments, exposed on these islands, from
these periods are important components
of the Antarctic Continental Shelf. From
the region's fossil and geologic record sci-
entists hope to obtain more information
on how the continents separated and to
gain insight into the evolution of the north-
ern Antarctic Peninsula in connection with
the development and breakup of Gondwana.
The rifting apart of Antarctica, Australia,
New Zealand, and South America caused
fundamental changes in the southern hemi-
sphere and altered oceanic circulation, which
in turn affected global climate.

The U.S. team believes that these islands
may contain the most complete fossil record
of this period in the southern hemisphere.
Among the fossils that have been found
are the remains of a 2-meter penguin, ances-
tor of the present-day birds, which at their
largest are only about 1 meter tall. Fossils
of whales, large marine reptiles, sharks,
and large tree trunks (about 1 meter in
diameter) have also been found in this area.

In the McMurdo Sound region, several
earth science projects will be continued
this summer. As a part of the seismic investi-
gation begun last year by U.S., Japanese,
and New Zealand scientists, a fourth year-
round seismic station will be installed on
the eastern flank of Mt. Erebus, the 3,794-
meter active volcano on Ross Island. All of
the stations are linked by radio telemetry
to Scott Base, New Zealand's antarctic sta-
tion. From the data, scientists hoped to
learn about the internal activity of the vol-
cano, particularly the magma chamber and
the magma lake in the crater. Such infor-
mation will contribute to a better under-
standing of other volcanos and greater ability
to predict eruptions. In another project
geologists will continue to investigate the
deep sediments in McMurdo Sound and
the southwestern Ross Sea to acquire more
data on the seismic characteristics of the
crust and upper mantle and to differenti-
ate the crust in the Ross Embayment from
that west of the Transantarctic Mountains.
Their objective is to develop a tectonic
model for the region.

A field party will search for meteorites
in the Allan Hills of southern Victoria Land
and at two sites to the west where meteor-
ites have been found before. Scientists in
another project in southern Victoria Land
will remeasure permafrost features, first
studied 18-20 years ago. One goal is to
learn more about the relationship of the
permafrost forms to climate, soil changes,
and glacial history.

During the 1978-1979 austral summer,
U.S. and French glaciologists began research
at Dome C, one of the three highest areas
on the east antarctic ice plateau. Radar
soundings obtained during these investi-
gations show that the ice at this site ranges
from 3,370-meters to 4,275-meters thick.
This austral summer U.S. and French sci-
entists will establish a field camp, which
will support about 20 research and sup-
port personnel. American scientists will
investigate the stucture of the bedrock and
the internal characteristics of the ice by
seismic and radar techniques. They also
will study the processes which affect the
growth of glaciers, glacial temperatures,
the interaction of glaciers with the bed-
rock on which they slide, and the internal
glacial deformation. French glaciologists
will use a special boring device to sample
at various depths and retrieve samples from a
900-meter hole drilled during the earlier
investigation.

U.S. and Russian ocean scientists will
conduct research in the Weddell Sea from
aboard the 137-meter Russian icebreaker
Mikhail Somov in early November. They
are particularly interested in the Weddell
Sea's ice-free "lakes" or polynyas that
appear and disappear in the frozen pack
ice. Polynyas (which in Russian means water
surrounded by ice) have been spotted by
satellites since 1973 in this area. Possible
causes are strong winds blowing the ice
away before large amounts can reaccumulate
or the upwelling of warm water. As much
of the ocean's deep bottom water (below
1,000 meters) comes from the waters sur-
rounding Antarctica, polynyas may affect
the distribution of ocean nutrients in other
areas of the world.

The U.S.-Russian investigation is the
first scientific expedition to the Weddell
Sea during the maximum extent of the
pack ice since 1912. Complementary re-
search will include marine chemistry, marine
biology, and sea ice dynamics.

Piston coring along the continental margin
will be continued this season. Data obtained
from these sediment cores provide infor-
mation on the glacial sedimentation of the
continental shelf, slope, and rise and will
be used to construct a model of the rela-
tionships among glacial, oceanic, and cli-
matic processes. Marine sediments from
the Weddell, Amundsen, and Ross Sea con-
tinental shelves also will provide data for a
new investigation this season. Beginning
with marine sediments found in southern
Victoria Land's ice-free valleys, scientists
will test two models of glacial formation,
growth, and recession as well as the extent
of the last glacial maximum, which occurred
17,000 to 21,000 years ago. During this
time the ice sheets may have been buttressed
by ice shelves and grounded to surfaces
that remained below sea level after degla-
ciation. The field team hopes to better define
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the extent and time of the disintegration of
the west antarctic ice sheet following the
last glacial maximum.

A High Resolution Picture Transmission
system at McMurdo Station will be used
in another ocean science project to investi-
gate how surface temperature fields evolve
and to define sea ice features in the Ross
Sea. The system collects data from polar
orbiting satellites primarily for weather fore-
casting, but can acquire information on
the dynamics of sea ice. With this infor-
mation the existence throughout the year
of icebergs, shelves, and eddies at the sea
ice edge can be compared with weather
conditions and with similar data for the
Arctic.

The biology and environmental adapta-
tion of krill (Euphausia superba) will be a
focal point of several projects near the Ant-
arctic Peninsula. In recent years krill have
been recognized as a potential food source,
but knowledge of the shrimp-like crusta-
cean is still limited. In one project the influ-
ence that low-temperature acclimation and
pressure may have on the early life stages
of krill will be studied. Biologists are inter-
ested in how low temperatures may be
related to krill swarming behavior, and
they want to compare temperature accli-
mation in krill and other polar crustaceans
with similar temperate crustaceans. Another
project is directed toward understanding
how swarming behavior influences all levels
of the food chain, while a third project
focuses on krill reproduction and larval
survivorship. In related work, biologists
will continue to investigate how protein
metabolism in krill and fish enables them
to adapt to extremely low temperatures
year-round.

Other biological projects include study
of the role of organically generated ammo-
nium in promoting high phytoplankton
productivity, how phytoplankton survive
the dark antarctic winter, the specialized
metabolism of antarctic phytoplankton, and
feeding habits of pelagic fishes, crustaceans,
and starfishes. In McMurdo Sound, Dis-
sostichus rnawsoni (antarctic cod) will be
studied in two continuing projects. One
will focus on the seasonal movements of
the cod and Weddell seals and how the two
interact, while another will concentrate on
the cod's protein synthesis rates as a
response to environmental factors.

Biologists will gather data on the feed-
ing preferences of three species of adult
penguins and try to determine the amount
of food these birds need to raise their chicks.
Previous data suggest that changes in breed-
ing success may reflect changes in the abun-
dance of krill. Other biologists will exam-
ine the relationship of egg production to
breeding and nutrition habits in Adélie
penguins. A new technique, feeding non-
toxic dyes to prelaying females, will enable
researchers to conduct egg formation studies

on live birds without harming them. Other
avian research includes the population
dynamics of skuas and thermoregulatory
mechanisms of penguins.

Three projects in terrestrial biology will
be continued this season. In the ice-free
valleys of southern Victoria Land, biolo-
gists will gather more samples of benthic
algal mats, found in the lakes of this region.
These mats (stromatolites) the first reported
from a cold, fresh-water habitat, are com-
posed of trapped sediments or deposited
calcium carbonate or both resulting from
the growth and metabolic activity of blue-
green algae and other microorganisms. Also
in the ice-free valleys, biologists will con-
tinue their investigations of rock-inhabiting
microorganisms. In the Antarctic Peninsula
area, another investigation will focus on
the cold-adaptative capabilities of terres-
trial insects.

In the Antarctic Peninsula four automatic
weather stations will be installed between
60°W and 69 0W to measure surface pres-
sure, air temperature, wind speed, and wind
direction and to transmit data to satellites.
The data will be used to study barrier winds,
foehn wind storms, and terrain effects in
the Weddell Sea region. The investigators
are particularly interested in barrier winds
which exert an effect on the movement of
sea ice, icebergs, and water masses. The
weather of the western Weddell Sea, an
area of high biological productivity, is
directly affected by these winds and their
accompanying low temperatures.

On the opposite side of the continent
automatic weather stations installed between

Dumont d'Urville (on the coast) and Dome
C will obtain data for a U.S.-French inves-
tigation of katabatic or gravity-driven winds.
Researchers will use three gages to mea-
sure physical properties of blowing snow
and its effect on katabatic winds. To describe
the daily variation in the atmospheric layer
between the Earth's surface and free atmo-
sphere, French scientists will fly an un-
manned, instrumented airplane through
the inversion layer. To obtain similar data
U.S. investigators will use an instrumented
kite.

High on the polar plateau and isolated
from centers of industrial pollution,
Amundsen-Scott South Pole Station is an
ideal location for monitoring atmospheric
trace gases such as carbon dioxide, fluro-
carbons, and ozone. For the past 5 years
the National Oceanic and Atmospheric
Administration has used South Pole Sta-
tion in its global monitoring program. Their
data, along with information gathered by
others investigating trace gases and aero-
sols, have shown a steady increase in atmo-
spheric carbon dioxide, which could affect
the world's climate.

Two other groups will investigate atmo-
spheric chemistry from South Pole Station.
Other investigators will collect air samples
around the continent and between the
United States and Antarctica to study the
effects of slow-reacting anthropogenic gases
on the environment.

During the 1980-1981 austral summer a
solar telescope housed in an 8-meter tower
was erected 6 kilometers from South Pole

U.S. ANTARCTIC RESEARCH PROGRAM
1981-1982

LOCATIONS OF MAJOR ACTIVITIES

R/V HERO
ROSS ISLAND	 IQ

0

PALMER	--,

SIPLE	 *SOUTH POLE

DOME 
(SUMMER)

McMURDO
• DRY VALLEYS

N. VICTORIA
ICE BREAKERS	 LAND

DPP81 -3052
8-81

September 1981



Station by U.S. and Swedish scientists.
Their observations with this telescope and
one used during the 1979-1980 summer
have provided important information on
the interior of the sun. Since the diurnal
solar elevation is constant at the South
Pole, they have been able to test some the-
oretical models of the sun's interior. Some
of the data collected so far have revealed
that the sun's global oscillations decay in
about 2 days after being spasmodically
excited by mechanisms not yet identified.

Another South Pole project will focus
on the magnetospheric cusp. The cusp is a
region where ionized gas (solar wind plasma)
freely penetrates the magnetosphere and
produces instabilities in the ionosphere
which begins 70 to 80 kilometers above
the earth. The ionospheric disturbances
produce electron density irregularites which
are reflected as radio waves. Investigators
will install and operate a new ionosonde or
ionospheric sounder. By using the iono-
sonde they can measure these variations
year-round and gather data that will help
describe the structure and dynamics of the
ionosphere.

Siple Station (75°51'S, 83°55'W),
which was closed during the 1981 austral
winter, will reopen in November 1981 so
that scientists may study magnetospheric
events. Located in Ellsworth Land at the
base of the Antarctic Peninsula, the station
is the best site in the southern hemisphere
for study of very-low-frequency (VLF)
waves in the upper atmosphere. It is atone
end of a geomagnetic line of force which
passes outward through the plasmapause
and returns to earth at Siple's northern
conjugate point near Roberval, Quebec.
Radio waves generated at Siple and sent
through the plasmapause are recorded at
both ends and provide information on this
region. This austral summer several proj-
ects at Siple will use a recently launched
satellite, the Dynamics Explorer, to inves-
tigate wave-particle interactions, hydro-
magnetic wave phenomena, and high-
latitude and cusp ultra-low-frequency
waves. Regular transmissions between
Siple and Roberval will continue.

Ocean research will be supported by the
R/V Hero along the Antarctic Peninsula
and by the Coast Guard icebreakers Polar
Sea and Glacier around the Peninsula, in
the McMurdo area, and between McMurdo
and Palmer Stations. Hero is scheduled to
make four cruises between Palmer Station
and Ushuaia, Argentina, this season. The
first cruise will bring science and support
personnel to Palmer Station, while the
remaining cruises will support science pro-
jects.

Besides science support, the Polar Sea
will resupply Palmer Station in November
and proceed to McMurdo Sound to open a
channel in the ice for the resupply ships
USNS Maumee and USNS Southern Cross.

In January Glacier will support two sci-
ence parties in the Ross Sea area. Later the
icebreaker will resupply Palmer Station for
the wintering period and support science
near James Ross Island.

In addition to flying LC-130 airplanes
and UH-1N helicopters, U.S. Navy per-
sonnel of the Naval Support Force Antarc-
tica and the Antarctic Development Squad-
ron Six will maintain communications,
weather forecasting, air traffic control, and
other services at McMurdo Station and
around the continent. A contractor, Ant-
arctic Services Inc. (a subsidiary of Federal
Electric Corporation), will operate and main-
tain Palmer, Siple, and Amundsen-Scott
South Pole Stations and the R/V Hero. At
McMurdo Station, the contractor will
perform construction and support func-
tions and operate the scientific laboratories
and Williams Field. They also will support
the northern Victoria Land and Dome C
field camps, as well as other remote field
parties.

On the following pages, brief descrip-
tions of projects of the 1981-1982 season
and the 1982 winter are provided.

Antarctic Peninsula
Growth and metabolism of antarctic

marine crustacea in relation to tempera-
ture and pressure. Robert Y. George, Uni-
versity of North Carolina at Wilmington.
During the 1979 cruises of the Islas Orcadas,
we studied the adaptive strategies, growth,
and metabolism of antarctic marine crus-
taceans. Between January and March 1982,
;imilar research, focusing on krill (Eu-
phausia superba) and such deep-sea crus-
taceans as isopods and amphipods, will be
conducted near Palmer Station and Anvers
Island. Our objectives are to determine the
influence of low-temperature acclimation
and the role of pressure on the early embry-
logy of krill, evaluate the relationship

between temperature and krill swarming
behavior, and compare the effects of tem-
perature acclimation on growth and metabo-
lism of polar isopods and amphipods to
similar temperate crustaceans. (S-001)

Antarctic knit (Euphausia superba)
behavior. William M. Hamner, University
of California. Our 2-year study on the
behavior of kxil in patches has broad impli-
cations at all levels of the antarctic food
chain. At sea, divers will use close-up ste-
reometric and standard photography to
obtain detailed information on density,
orientation, and size of krill within patches.
Krill will be captured from select patches
with handheld, monofilament underwater

U. S. Navy photo (XfM-O968-D-01 -81) by Dana B Babin

Randy Rice from Hunter College lowers afish
net from the deck of the USCGC Polar Star.
He is collecting fish for an investigation of
protein synthesis as it relates to survival at
low, year-round temperatures.

nets and small trawls. During the first year
of research, laboratory studies of behav-
ioral responses to varied physical and chemi-
cal parameters and preliminary trials of
predator-prey interactions with various fish
species will be emphasized in laboratory
investigations. (5-006)

Thermoregulatory mechanisms in ant-
arctic birds. David E. Murrish, State Uni-
versity of New York. We will continue to
study thermoregulation of Adélie penguins
and giant petrels. The birds will be cap-
tured in the Antarctic Peninsula area for
laboratory and field experiments on the
modulation of heat loss through the brood
patches of Adélië penguins and giant petrels,
and through the flippers (wings) of Adélie
penguins. (S-Oil)

Egg production and factors affecting early
larval survivorship in knit (Euphausia
superba). Robin M. Ross, University of
California. Working primarily in the Bell-
ingshausen Sea and the Bransfield Strait,
we will sample and observe spawning krill
(Euphausia superba) to determine the sea-
sonal and areal variation in daily egg pro-
duction. To find optimal sampling loca-
tions, we will perform grid surveys with
an echo sounder and an in vivo chloro-
phyll fluorescence monitor on pumped sur-
face water. We hope to define the propor-
tion of eggs in a reproductive season and
the number of reproductive seasons for

Planned field research projects, 1981-1982
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Palmer Station, a U.S. station in the Antarctic Peninsula area, is located on Anvers Island. This
building houses a laboratory, some living quarters, and dining and kitchen facilities. The station
garage, generator, additional science work space, and living quarters are contained in a
building behind the one pictured.

u.s. Navy photo (xAM-ogB4-c-ol-81)by Dana B. Babin.

each female. By identifying the time scale
for the nutritional history of krill in rela-
tion to reproduction, we will acquire data
which will help predict long and short-term
effects of changes in ocean conditions on
egg production and recruitment. We also
hope to identify the physiological factors
affecting early larval survivorship and the
best areas for spawning. (5-014)

Trophodynamics of the mesopleagic
fauna in the southern Drake Passage.
Thomas Hopkins, University of South Flor-
ida. Mesopelagic micronekton, mainly fish
and crustacean species, comprise a signifi-
cant component of the antarctic marine
food web and probably are important preda-
tors of krill and other zooplankton. This
austral summer we will investigate the feed-
ing 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 zoop!ankton
will be collected with an opening-closing
midwater trawl at depths between the sur-
face and 1,500 meters, with additional open-
net hauls made near krill swarms. We will
sort, identify, and count subsamples of
zooplankton and micronekton and deter-
mine size-dry weight relationships for domi-
nant species. For dominant fish species
and, where possible, for dominant crusta-
cean species, we will examine stomach and
intestinal contents to determine their diets.
Zoop!ankton, micronenkton and the stom-
ach contents of micronekton will be ana-
lyzed for caloric and nutritional value. Data
analysis will provide us with a picture of
the abundance and distribution of micro-
nekton and their prey species, the feeding
strategies of principal fish species, and the
energy and nutrient flow between micro-
nekton and their prey. (5-020)

Changes in reproductive patterns of cer-
tain antarctic seals as indicators of shifts in
ecosystem structure and function. John L.
Bengtson, University of Minnesota. Repro-
ductive patterns of seals, major krill pred-
ators, can serve as an index of food avail-
ability and relationships between krill-
consuming populations in the antarctic
marine ecosystem. This season we will study
these parameters for fur, crabeater, and
leopard seals and try to determine how
these parameters reflect trophodynamic
changes. Although our research focuses
on seal reproduction, the aim is to obtain
information which will provide a better
understanding of ecological relationships
in antarctic waters. We will investigate
changes in reproductive characteristics
during the years following diminished whal-
ing efforts and describe current reproduc-
tive parameters so that future investiga-
tors will have adequate data for studying
reproductive features which may be affected
by the development of a major knit fish-
ery. (S-022)

Physiological and biochemical basis of
freezing in terrestrial arthropods. John G.
Baust, University of Houston. Terrestrial
arthropods represent the highest phylo-
genetic system capable of enduring natu-
ral, prolonged freezing without discerni-
ble damage. Continuing earlier research,
we will examine the physiological and bio-
chemical strategies of freezing resistance,
demonstrated primarily by two antarctic
insects, Cryptopygus antarcticus (a collem-
bolan) and Belgica antarctica (a wingless
midge). We will correlate activity and tol-
erance at low temperatures and investigate
interaction of low temperatures with other
environmental extremes, such as anaero-
bic conditions and saline and aquatic expo-
sures. Various biochemical and physiological
surveys will isolate and identify the types
and sources of cryoprotectants and their
modes of action at the membrane level. We
will also study specific enzymatic processes
regulating cryoprotectant levels, estimate
quantitatively long-term effectiveness of
hemoiymph antifreezes, and isolate envi-
ronmental triggers essential to cryopro-
tectant profiles. Investigations of these
insects, which function normally despite
core temperatures many degrees below
freezing, could contribute critical infor-
mation to low temperature storage of tis-
sues and organs. (S-028)

Adaptations in protein metabolism of
antarctic organisms. Audrey E. V. Hasche-
meyer, Hunter College. Our project focuses
on protein metabolism in antarctic marine
organisms, principally fish and krill, that
live at extremely low temperatures year-
round. Working out of Palmer Station, we

will collect live fish samples to evaluate
synthetic demands for metabolism, growth,
and reproduction. The changing patterns
of liver protein synthesis, particularly anti-
freeze glycoprotein and egg proteins, in
antarctic fish will be compared to seasonal
and reproductive stages. To study the reg-
ulatory basis for these changes, we will
isolate and estimate the amount of the mes-
senger RNA present and examine DNA to
determine sequence, frequency, and genome
organization for these special proteins.
Temperature-sensitive factors will be identi -
fied by comparative analysis of protein
synthesis in cells from antarctic fish and
temperate fish and small mammals. The
results should provide insight into the regu-
lation of protein synthesis in lower verte-
brates and the evolution of this fundamental
biological process that allows organisms to
adapt to extreme environments. (S-032B)

Fluxes of hydrocarbons through the ant-
arctic food web. Robert W. Risebrough,
Bodega Marine Laboratory. In December
1981 and January 1982, we will sample
water and gather birds from the Elephant
Island area to determine the levels of
petroleum-derived and related compounds
and synthetic and natural organic chemi-
cal compounds in the marine food webs.
Data obtained should be useful if offshore
petroleum exploitation begins in Antarcti-
ca. A census of bird colonies in this area
will provide data for a growth curve, which
could be used as an indicator of present or
future changes in the available food supply,
particularly with respect to krill and zoo-
plankton. (S-036)
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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
pygoscelid penguins (Adélie, chinstrap, and
gentoo) may be a valuable monitor of the
southern 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 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 provides an ideal loca-
tion for these studies as all three species
breed sympatrically at that location. In rela-
tion to reproductive studies, we will inves-
tigate such factors 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 con-
ducted to determine the effect man has
had on the distribution and breeding habits
of these species. (5-040)

Foods and feeding habits of antarctic
asterozoan echinoderms. John H. Dearborn,
University of Maine, Orono. As part of a
3-year project we have obtained detailed
information on the food preferences, feed-
ing behavior, and morphology of feeding
structures of select ecologically dominant
asteroid and ophiuroid echinoderms found
on the antarctic shelf. This season we will
concentrate on the extent to which these
echinoderms feed directly and indirectly
on krill, other zooplankton, benthic prey,
and the derived detritus. These data will
provide a basis to evaluate the role of these
predators and scavengers in the flow of
energy between the plankton and the ben-
thos. Trawls, plankton traps, nets, and
underwater photography will be used to
collect data and study invertebrates along
the Antarctic Peninsula and off the South
Shetland Islands. These data also will be
useful in understanding trophic interac-
tions of benthic invertebrates, plankton,
and fish in the antarctic marine ecosystem.
(5-042)

Geologic and paleontologic history of
the James Ross Island Basin. David H.
Elliot and William J. Zinsmeister, Ohio
State University. The only extensive expo-
sures of Upper Cretaceous to Lower Terti-
ary marine strata between South America
and New Zealand occur in the James Ross
Island basin, near the northern part of the
Antarctic Peninsula. We will study in detail
the stratigraphy, sedimentology, sedimen-
tary petrology, and paleontology of the
sedimentary rocks of this region to estab-
lish the stratigraphic succession, the depo-
sitional environments, the petrofacies of
the clastic sediments, and the faunal compo-
sition and distribution. Our research results
will contribute to a better understanding
of the evolution of the basin and adjacent
cordillera, paleogeographic reconstruc-

tion, evolution of circumpolar faunas,
paleocirculation, and climatic history.
(S-60A)

Evolution of the West Antarctic-Andean
Cordillera in the Scotia Arc region. Ian
W.D. Dalziel, Lamont-Doherty Geological
Observatory. Over the course of 2 years
we have compiled data and conducted field
research to gain an understanding of the
relationship of East and West Antarctica
through geologic time. This season mate-
rial for paleontologic dating will be col-
lected from the metacherts in the less met-
amorphosed northern part of Elephant
Island. Since these rocks were mapped in
1975, we have found that stratigraphically
important radiolarians are often preserved
in these rocks. Samples collected in the
South Orkney Island have yielded the only
known fossils from the Gondwanide base-
ment rocks; however, no fossils have been
obtained from the basement in the South
Shetland Islands. To understand better the
Gondwanide orogen, we will also study
the stratigraphy of the Falkland Islands
(Islas Malvinas) and obtain samples to com-
pare with data collected in the Ellsworth
Mountains and the fold belt in southern
South America. After our field work and
data reduction is completed, we plan to
compile the first modern integrated map
of the entire Gondwanide orogen in the
region of Antarctica, southern Africa, and
South America. (S-063A)

Cretaceous and Early Tertiary palynology
of the James Ross Island area. Rosemary
A. Askin, Colorado School of Mines. We
will examine in detail fossil palynomorphs
(pollen, spores, and dinoflagellates) recov-
ered from samples of middle Cretaceous to
middle Tertiary shallow marine and non-
marine sedimentary rocks collected in the
James Ross Island area. Our objectives are
to estalish a biostratigraphic zonation for
palynomorph succession, provide a better
definition of ages, gain some clue to the
origin of the sediments and geologic his-
tory of previously existing rock formations
from reworked palynomorphs, interpret
generally the depositional environment and
nature of the original plant communities,
and determine any major changes in the
environmental conditions. We also hope
to provide new data on the origin of vari-
ous southern plant groups and the paths
and rates of dispersal during the final
Gondwana fragmentation. (S-097)

Very-low-frequency (VLF) probing of
the magnetosphere. D.L. Carpenter and
J. P. Katsufrakis, Stanford University.
Observations at Palmer will emphasize
operator-initiated recordings during par-
ticularly favorable geophysical occurrences
such as "Trimpi" events in which the ampli-
tude of fixed-frequency subionospheric sig-
nals is perturbed by electron scattering into
the lower night-time ionosphere. Special
attention will be given to the Dynamics
Explorer satellite program and the SEEP

project, which involves X-ray detectors in
a polar orbit. When SEEP, which is operated
by the Lockheed Missiles and Space Divi-
sion, is near Palmer or its conjugate, we
will acquire very-tow-frequency (VLF) data
for comparison with the satellite's X-ray
data. VLF recordings will provide certain
information about whistler-mode signals
from northern hemisphere transmitters,
events those signals may trigger, and active
whistler paths that may be involved in the
particle scattering and X-ray production
processes. (S-100B)

Air chemistry monitoring at Palmer Sta-
tion. Elmer Robinson and W. Lee, Wash-
ington State University. To obtain data on
halocarbons and Aitken nuclei, we will
operate a continuous air chemistry moni-
toring station at Palmer Station. Analysis
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
returned to Washington State University.
This season we also will install an air chemis-
try station and recruit and train personnel
to operate it in future years. (S-275B)

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. The focus of our
research this season is the interaction
between the antarctic cod (Dissostichus
rnawsoni) and the Weddell seal (Leptony-
chotes weddelli). Special consideration will
be given to factors in the late summer and
winter ecosystems that may contribute to
the life cycles and distributional patterns
of both species. Working near McMurdo
Station, we will use sonic tags to obtain
simultaneous under-the-ice movement
patterns of Weddell seals and the antarctic
cod, document distributional patterns of
immature Weddell seals during late Decem-
ber and early January, monitor the move-
ments of radio-instrumented Weddell seals
into and out of McMurdo Sound, and inte-
grate data on environmental changes with
biological information. Seal population stud-
ies, conducted in October, will serve as the
data source for the interactive work from
December through February. Adult seals
and pups will be tagged, the sizes of vari-
ous sex and age groups estimated, and the
reproductive performance of individuals
documented. At the same time, the move-
ments of antarctic cod will be monitored
by a three- hydrophone array from a fish
hut on the fast ice off Pram Point with
conventional mobile, ultrasonic tracking
methods. (S-004)
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U. S. Navy photo (XAM-031 1-13-11 -80) by Dennis Kyne.
McMurdo Station, Ross Island, with Mt. Erebus in the background.

Effect of temperature on levels of gly-
coprotein antifreeze in antarctic fishes
inhabiting different thermal environments.
Arthur L. DeVries, University of Illinois.
Living organisms adjust protein synthesis
rates in response to environmental factors
as a fundamental strategy for survival.
During the last two seasons, we have dis-
covered several aspects of the way that
certain antarctic fish synthesize a unique
glycoprotein antifreeze which enables them
to live in ice-laden waters. Results from
experiments on livers and live specimens
of two antarctic fish, Trematomus sp. and
Dissostichus rnawsoni, indicate that an RNA
messenger may code for the glycoprotein
antifreeze. We have also developed a freez-
ing technique which demonstrates the
absence or presence of glycoprotein anti-
freeze in red blood cells, and identified a
19-day turnover time for one labelled gly-
coprotein in the antarctic cod. In long-term
warm acclimation experiments, we will con-
tinue to examine why these fish apparently
maintain constant levels of this antifreeze
even at higher temperatures. Since in pre-
vious experiments we have been able to
isolate a peptide antifreeze in the blood of
the eel pout, we will try this season to
determine its primary structure and how
this structure, which is different from a
glycoprotein, can also lower the freezing
point of blood. (S-005)

Egg formation in subpolar and polar sea-
birds. C. R. Grau, University of Califor-
nia, Davis. Although subpolar and polar
seabirds' breeding habits, as related to
population ecology and behavior, have been
studied extensively, egg formation and its
relationship to courtship, feeding, and laying
has received little attention. We are inter-
ested in the biology, nutrition, physiology,
and behavior of these birds during the
reproductive period, when they are most
vulnerable to environmental variations. By
feeding nontoxic dyes to prelaying females (a
newly developed technique), we will be
able to collect eggs for egg formation stud-
ies without harming live birds. The egg
formation is more easily traced in seabirds
since most of these birds lay a single egg
clutch rather than the larger clutches of
other birds. This information will increase
our knowledge of seabird reproduction and
will help to clarify the relationship of
nutrition to egg formation. (S-008)

Population biology of south polar skuas.
David G. Ainley, Point Reyes Bird Ob-
servatory. Surveys during past austral sum-
mers indicated that south polar skuas live
40 to 50 years and that the population's
age structure is affected by weather and
other environmental factors. During the
1980-1981 season, 216 known-age skuas,
ranging from 10 to 19 years old, were found

at Cape Crozier. This is about 25 percent
of the Cape Crozier skua population, of
which about 60 percent were 18 years old
and tagged during the 1962-63 season. This
season, we will continue the survey of pre-
viously banded birds to estimate survival,
longevity, and emigration, and to tag skuas
for future researchers. Besides visiting skua
rookeries in the McMurdo area, we also
will travel by icebreaker to Beaufort, Frank-
lin, and Inexpressible Islands and to Capes
Hallett and Adare to visit skua rookeries
there. (5-013)

Nutrient chemistry of ammonium in ant-
arctic surface waters. Douglas C. Biggs,
Texas A&M University. During the last
two seasons we have investigated the extent
to which the biogenic regeneration and
cycling of ammonium (NH4 + ) promote the
high biological productivity of the surface
waters of the Scotia Sea. This season we will
focus on the extreme southwest corner of
the Ross Sea, at the western fringe of the
algae Phaeocystis zone where maximum
levels of chlorophyll and ammonium are
likely to be compressed into the upper
100 meters of water. Of interest will be
a comparison of ammonium dynamics in
the Phaeocystis-dominated, high chloro-
phyll Ross Sea with the characteristically
diatom-dominated, low-to-medium chloro-
phyll Scotia Sea. We will follow drogue
buoys and pump hydrocasts at 8-hour in-
tervals at two 48-hour stations. This will
enable us to investigate small-scale, tem-
poral patchiness independent of spatial
patchiness. We also will extend 1977-78
investigations conducted in the Ross Sea
of nitrogenous uptake of phytoplankton.
Our primary objectives are to characterize
spatial and temporal variability of ambient
Ross Sea ammonium and its relationships
to biological, chemical, and physical para-
meters, nitrogenous uptake of phytoplank-
ton, and glumatamate dehydrogenase
(GDH) mediated ammonium excretion by
Ross Sea zooplankton. These data and data
obtained previously will be used to con-
struct a model of the nature and principal
scales of nitrogen cycling in antarctic sur-
face waters. (S-016)

Lipid synthesis and phytoplankton
growth in the southern oceans. Ian Morris,
University of New Hampshire. The results
of earlier investigations indicate that under
low light intensity and low temperatures
southern ocean phytoplankton incorporate
as much as 85-90 percent of their carbon
into fat-like substances called lipids. In
our investigation, we will look for the types
of lipids synthesized, their role in phyto-
plankton physiology, and the relationship
between carbon assimilation and phyto-
plankton growth when such massive lipid
synthesis occurs. We will collect ice dia-
toms and phytoplankton samples for lab-
oratory analysis and measure ice algae and
phytoplankton in the water column for
chemical composition (particularly the
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changes between day and night). By ana-
lyzing these samples, we will learn more
about energy expended in carbon incorpo-
ration, separation of major types of lipids,
and identification of major products of
carbon incorporation. (5-018)

Phytoplankton studies of the southern
ocean. Osmund Holm-Hansen, Scripps
Institution of Oceanography. In the Ross
Sea, we will investigate the physical and
chemical properties of two water columns
from the surface to 200 meters. Our objective
is to determine the carbon and nitrogen
metabolism of bacterioplankton and phyto-
plankton as these characteristics are related
to depth. This project will be conducted in
conjunction with the Texas A&M Univer-
sity investigation (S-016) of nutrient chemis-
try of ammonium in antarctic surface waters.
(S-019)

Marine bird distribution in the Ross Sea.
George L. Hunt, University of California,
Irvine. Researchers have proposed that the
density and biomass of marine birds in-
creases near the Antarctic Slope Front along
the edge of the antarctic continental shelf;
but data on this phenomenon is limited to
a small sampling. To expand the data base,
we will make two sets of seven parallel
transects across the front, the first set on
the voyage south and the second on -a voyage
north aboard the USCGC Glacier. During
the transects we will investigate the sea-
sonal and spatial characteristics of bird
aggregations and the variance in bird
numbers. Using sampling and statistical
techniques developed in arctic avian re-
search, we hope to learn more about the
relationship between pelagic distributions
of birds and ocean features and establish

statistically reliable data for the distribu-
tions. By discovering more about the con-
nection between seabirds and the oceans,
we may be able to use birds as indicators of
other harder to observe marine phenomena.
(S-021)

Biology of Weddell seals during the aus-
tral winter. G. L. Kooyrnan, University of
California, La Jolla. By December 1981 we
will complete work on White Island and in
McMurdo Sound carried out over the aus-
tral winter. Our observations have been
focused on four aspects of the winter behav-
ior of Weddell seals—distribution and social
interaction; diving characteristics (includ-
ing depth, duration preference, and muscle
chemical changes before and after diving);
modes of visual and acoustical orientation;
and physical and biotic nature of habitats.
Seal distribution data, obtained by direct
observation and remote sampling with time-
depth recorders attached to the seals, will
provide new information on important
aspects of Weddell seal ecology, behavior,
and physiology as well as insight into the
adaptations of other species. (S-026)

Physiological adaptive strategies of sea
ice diatoms. Cornelius W. Sullivan, Uni-
versity of Southern California, Los Ange-
les. Annual sea ice is a unique habitat for
,under-ice microalgae communities, domi-
nated by diatoms. Continuing our project
begun last season, we will investigate how
diatoms survive the winter, when contin-
ual darkness precludes photosynthesis.
Although it has been suggested that dia-
toms survive either by reducing their metab-
olism or by facultative heterotrophy, we
shall concentrate on the former hypothe-

sis since prior studies indicate that faculta-
tive heterotrophy is not common in polar
diatoms. An environmental chamber will
be built to mimic changes in light, temper-
ature, and salinity associated with the onset
of winter, and perturbation studies will be
conducted in McMurdo Sound to deter-
mine if declining light triggers the adap-
tive changes necessary for winter survival.
The adaptation of sea ice diatoms, impor-
tant components of carbon and energy flux
in the polar marine ecosystem, is signifi-
cant to the understanding of overall pro-
ductivity in polar seas. (S-039)

Physiological ecology of benthic shallow
water foraminif era in McMurdo Sound: a
model for evaluating the ecological signif-
icance of foraminifera in the deep sea. T.
DeLaca, University of California, Davis.
We will continue analysis of physiology
and ecology of benthic foraminif era found
on the shallow-water, muddy substrates
of McMurdo Sound. Our objectives are to
survey the trophic position of selected spe-
cies of foraminifera, examine their meta-
bolic activities under various conditions,
and determine their physiological tolerances.
Because of unique conditions present in
McMurdo Sound, a number of foraminif-
eral species are found that normally occur
only at abyssal depths in tropical or tem-
perate regions. The study of these species
may provide new information on impor-
tant aspects of deep-sea foraminiferal biolo-
gy. (S-043)

Geodetic and upper-atmospheric stud-
ies using satellites. Arnold J. Tucker, Uni-
versity of Texas. At the McMurdo geo-
detic satellite observatory, we will continue
to collect dual-frequency doppler data from
polar orbiting satellites, which transmit sim-
ilar data to South Pole Station on specific
orbits. Data from both stations will help
determine the spatial and time variations
of the ionosphere and provide geodetic
positioning controls. The study of varia-
tions in the earth's magnetic field at a
1000-kilometer altitude will be augmented
by telemetered magnetometer data acquired
from other satellite passes. (5-051)

Seismic studies in McMurdo Sound. L.
D. McGinnis, Northern Illinois Universi-
ty. This season we will make seismic and
gravity measurements of the earth's crust
and upper mantle in McMurdo Sound
between the Dailey Islands and the Nor-
denskjold Ice Tongue. We will attempt to
determine the thickness of glacial and pre-
glacial sediments and the configuration of
the crystalline basement in the McMurdo
sedimentary basin. We hope to determine
the seismic characteristics of the crust and
upper mantle, differentiate the crust in the
Ross Embayment from the west of the
Transantarctic Mountains, and develop a
tectonic model for the McMurdo Sound!
Ross Island Transantarctic Mountains com-
plex. (S-053)
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U. S. Navy photo (XAM-0097-1 1-79) by Jeff Hilton

Larry Kuechie of the University of Minnesota records vocal patterns of Weddell seals With a
hydrophone inserted through a crack in the ice near Hutton Cliffs, Ross Island.
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Near the summit of Mt. Erebus, Ross Island's active volcano, Stan Whitfield and Jeurgen Kienle
of the University of Alaska secure a power cable to one of three seismometers installed during
1980-1981. A fourth seismometer will be added to the system, which telemeters data to New
Zealand's antarctic station as a part of a U. S., New Zealand, and Japanese investigation of the
volcano.

International Mt. Erebus seismic study.
Philip R. Kyle, New Mexico Institute of
Mining and Technology. An international
study of the active volcano Mt. Erebus
was begun during the 1980-1981 season to
obtain a long-term record of seismic activity.
Again coordinated with Japanese and New
Zealand projects, this season's field work
will include installation of a permanent,
short-period station on the east flank of
Mt. Erebus and visits to all seismic stations
previously installed to replace batteries,
test equipment, and make repairs. The data
obtained from all stations over a long
observation period will provide a more com-
plete file on earthquake activity, more accu-
rate hypocenter locations than previously
possible, and a better understanding of the
magma chamber and the crater's magma
lake. Several weeks' surveillance of the
Mt. Erebus magma lake and associated activ-
ities will be undertaken, and petrologic
studies of discharged material will be done.
(S-081)

Atmospheric infrasound studies. Charles
R. Wilson, University of Alaska. This season
we will continue our observations of auro-
ral infrasonic waves from Windless Bight
on the Ross Sea. We also hope to install a
new computer more powerful than those
that have been used in the past. From our
observations, we hope to gain more informa-
tion on the source of infrasound. Measure-
ments will be taken of all infrasound in the
pass band from a 1- to 100-second period.
During the winter a technician will analyse
infrasonic signals daily. (5-108)

Cosmic ray intensity variations. Martin
A. Pomerantz, Bartol Research Foundation.
Cosmic rays provide 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 antarctic monitoring stations are cru-
cial for probing interplanetary plasma
dynamics through observations of varia-
tions in relativistic (over 1 gigaelectron-
volt) galactic cosmic rays. We shall con-
tinue our observations during the forthcom-
ing maximum period of the solar cycle.
The study of this cycle and the variations
in the cosmic ray intensity are crucial,
because of their dramatic departures from
previous cycles. We also will investigate in
depth a number of recently discovered
phenomena and analyze continued high
precision observations of galactic and solar
cosmic rays in conjunction with data ac-
quired by other techniques. At both South
Pole and McMurdo Stations, we shall use
a new high-resolution riometer (relative
ionospheric opacity meter) to get unprec-
edented observations of low energy parti-
cle precipitation. (S-109A)

Sea ice studies using high resolution satel-
lite imagery from McMurdo Station. Kolf
Jayaweera, University of Alaska. Recently
a high resolution picture transmission

system, which collects advanced very high
resolution radiometer data from polar
orbiting satellites TIROS-N and NOAA-
6, was installed at McMurdo Station.
Although this system is used primarily for
weather forecasting, it can also provide
satellite data for sea ice research. We plan
to use the existing techniques or develop
new ones to map sea ice conditions at regular
intervals in order to determine the varia-
tion in the ice extent and its distribution
over the years. Satellite imagery from four
channels will also provide data for other
ice features such as the existence of ice-
bergs, shelves, and eddies at the edge of
sea ice at various times during the years.
We will try to relate these occurrences to
weather conditions nearby and to compare
the data with similar information from the
Arctic. (S-aos)

Winter meteorological phenomena of the
McMurdo area. Austin W. Hogan, State
University of New York, Albany. Detailed
meteorological and atmospheric studies have
been relatively limited in the McMurdo
area. During the winter season, we will
conduct research to define aerosol and elec-
trical parameters of antarctic continental
and maritime air masses. We will also study
the chemical and physical properties of
the precipitation which occurs in this region.
Our project includes observations of the
interaction among atmospheric aerosols,
cloud processes, and transport mechanisms.

The results should be useful for predicting
the behavior of the same mechanisms in
midlatitudes where experimentation is diffi-
cult due to interference from continental
and pollution aerosols. (S-255B)

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. This season we will again collect air
samples during transit in an LC-130 air-
plane from the United States to Antarcti-
ca. While at McMurdo Station, we will
sample trace gases by helicopter for verti-
cal distribution from ground level to about
10,000 feet. For approximately 21/2 months
beginning early in the season, samples will
be taken 3 times a week. Preliminary anal-
ysis of air samples taken in transit and
from the McMurdo Sound region will be
done in Antarctica. (S-275A)

Measurements of the hydroxyl radical.
Malcolm]. Campbell and John C. Sheppard,
Washington State University. For project
description, see Admundsen-Scott South
Pole Station section, project S-279.

U S Navy photo (XAM-0532-C-1 2-80) by Brad F. Guttiha.
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Earth science research in the McMurdo
Sound region, 1980-1981. Takesi Nagata,
National Institute of Polar Research, Japan.
On Mt. Erebus, we shall continue to work
with U.S. and N.Z. seismologists to improve
knowledge of the distribution of local vol-
canic activity, earthquakes, and properties
of volcanic tremors. Three automatic sta-
tions were installed last season to telemeter
seismic data from the summit and flanks
to Scott Base, 30 kilometers away. If possible
this season, we will install more seis-
mographs and a horizontal component to
augment the vertical seismograph at the
volcano's summit. Observations of trem-
ors near the lava lake, seismic wave particle
motion, crater temperature distribution, and
elevation changes in the lava lake's surface
will be investigated. (S-305)

History of earth sciences in Antarctica:
modes of exploration. Stephen J. Pyne,
University of Iowa. Focusing on Ameri-
can scientists, I will trace the history and
development of the earth sciences, primar-
ily geology and geophysics, in Antarctica.
The earth sciences in Antarctica have not
only enhanced our knowledge of the con-
tinent but also helped revitalize the "Ameri-
can school" of geology. To gain first-hand
experience, I will visit geologists working
in the area of McMurdo Station and in
northern Victoria Land and also travel to
South Pole. My objective is to develop a
history which contrasts intellectual and
institutional achievements in antarctic earth
sciences to North American earth sciences
and to the broader tradition of scientific
exploration in western civilization, espe-
cially as it relates to the exploration of
space, ocean basins, and the earth's mantle.
(5-316)

Feasibility of wind turbine/diesel hyrid
generators at McMurdo Station. L. B. Scott,
University of Arizona. The use of wind
power in Antarctica is not a new phe-
nomenon. Admiral Byrd at Little America
in 1935 used wind power to generate elec-
tricity on a small scale. More recently, wind
generators have powered unmanned geo-
physical observatories. This season we will
investigate the feasibility of wind power to
generate electricity on a larger scale at
McMurdo Station. To develop design cri-
teria for possible wind turbine/diesel hybrid
systems and suggest the most feasible sites,
we will study resource and site availabili-
ty, the compatiblity of wind turbine gen-
erators with McMurdo's diesel generators,
and the weather and environment as they
relate to wind power. Included in our evalua-
tion will be fuel savings, wind turbine gener-
ator designs based on proved technology,
energy requirements, and the capacity of
existing, operational wind machines. In-
formation sources, in addition to field inves-
tigations, are published research on wind
machines, operational data on privately
funded wind turbine programs, and re-

corded wind and weather data on file at the
National Climate Center and in literature
on antarctic climatology. (5-318)

Southern Victoria Land
Lake physiological adaptations. Bruce

C. Parker and George M. Simmons Jr.,
Virginia Polytechnic Institute and State
University. In the lakes of southern Victo-
ria Land, we are searching for algae specif-
ically adapted to cold temperatures, high
salinity, low light, low phosphate, and other
nutrients, in order to identify physiological
adaptations. During the 1980-1981 season
we identified five types of living stromato-
lites in Lakes Bonney, Hoare, Vanda, and
Fryxell. This season we will return to these
lakes to take more samples of these organ-
isms, especially at greater depths. In the
laboratory, we will use carbon dating tech-
niques on samples from previous years to
determine the length of cycles and test the
plasticity and extent of the physiological
adaptations. We also will conduct experi-
ments to determine whether or not the
bottom layers of algae mats are living, and
we will try to grow the organisms in cul-
tures. (5-002)

Endolithic microorganisms in the dry
valleys: primary producers in the antarctic
desert ecosystem. E. Imre Friedmann, Florida
State University. We will continue our study
of the microbial flora living inside rocks in
the dry valleys near the Asgard Range and
the Walcott Glacier. Our research includes
lichen taxonomy, the chemistry, leaching,
and biological weathering of rocks, nonpho-
tosynthetic endolithic bacteria, microme-
teorology, and the yearly accretion of nitro-
gen in rocks. (S-015)

Patterned ground studies. Robert F. Black,
University of Connecticut. Between 1961
and 1969, the growth of patterned ground
(well-defined, generally symmetric surf i-
cial material subject to intensive frost action)
was measured at 14 sites in Victoria Land
at intervals of 6 to 8 years. Because growth
rates of individual wedges vary annually,
a longer measurement period is needed to
provide accurate ages and growth trends
of the wedges. By January 1982, 18 to 20
years of growth will have occurred; 12
years will have elapsed since the wedges
were last measured. When measurements
were taken previously, the ages of con-
trolled wedges at various sites ranged from
280 to 4,050 years, but to refine these ages
new measurements are needed. Excavation
into the permafrost for representative wedges
also will be made to study their relation-
ship to the enclosing sediments. Our ob-
jective is to relate the wedges to geomor-
phic development in the area and use them
by extrapolation to date sites where other
dating techniques cannot be applied. More
detailed information on patterned ground

H	 V I - dIIj 	Harry

Gordon Love, with the assistance of George
Simmons and Dale Anderson, prepares to
dive under the ice of Lake Bonney to collect
algae samples. For several seasons these
biologists from Virginia Polytechnic Institute
and State University have studied physiolog-
ical adaptations of algae in Lake Bonney and
other freshwater lakes in southern Victoria
Land.

will help to explain its relationship to cli-
mate and soil changes and glacial history
of the region. (5-054)

Antarctic meteoritics. William A. Cas-
sidy, University of Pittsburgh. High con-
centrations of meteorites have been found
in the Allan Hills region of Victoria Land.
Meteorites are useful in investigating
possible changes through time in the mete-
oroid flux at earth, measuring cosmic ray
flux in past eras, searching events in which
asteroid parent bodies were disrupted and
defining the abundances and characteris-
tics of pre-solar-system organic molecules.
Ice movement and ablation rate data and
ice analysis increase our understanding of
the way meteorites concentrate. A field
team will continue meteorite searches at
the principal concentration site at Allan
Hills and at two ice patches farther to the
west where meteorites have been found by
helicopter reconnaissancein earlier field
seasons. Two scientists will study ice move-
ment and ablation, extending a triangula-
tion grid previously established and will
collect ice for isotopic studies by several
investigators. Meteorite reconnaissance in
northern Victoria Land by two of us will
expand to a major collection project if
numerous meteorites are found. (S-058)

10	 ANTARACTIC JOURNAL



,

U. S. Navy photo (XAM-90344-1 2-78) by Helms.
This austral summer three UH-1N helicopters, such as the one pictured above, will support
research near the northern Victoria Land camp, while others will be used around McMurdo
Station.

History of the Ross Sea glaciations and
the East Antarctic Ice Sheet: events in Vic-
toria Valley. Harold W. Borns, Jr., Univer-
sity of Maine. Recent research indicates
that Ross Sea glaciations may have entered
the eastern end of the Victoria Valley. We
will try to document the sequence of glaci-
ations, their phase relationships to the East
Antarctic Ice Sheet, and the ice sheet's
phase relationship to alpine glaciers. Empha-
sis will be on the most recent glaciation so
that dating of events will be as accurate as
possible. Because Victoria Valley contains
deposits of both East and West Antarctic
Ice Sheets, we will work there to contrib-
ute to the history of the relationships
between these two major ice sheets. This
information, essential to the interpretation
of antarctic glacial history, will aid in the
reconstruction of former global climates
and sea levels. (S-080)

Chemistry and petrogenesis of orbicu-
lar rocks from the Taylor Valley region. P.
S. Dahl and D. F. Palmer, Kent State Uni-
versity. In a second season of research, we
will investigate processes of chemical dif-
fusion and magmatic assimilation by exam-
ining orbicular, nearly spherical bodies with
concentric mineral-chemical zonation—and
related rocks (granodiorite, granite, xeno-
liths, and gneisses)—in Taylor and Wright
Valleys. Our preliminary field work, petro-
graphic study, and microprobe analysis
have shown that orbicules result from chem-
ical gradients developed between the magma
and xenolithic orbicule cores. We hope to
clarify some of the mechanisms of orbicular
formation and to test the use of orbicules

Geologists Jim Vanden Brook and Mark Dagel
from the University of Maine at Orono collect
samples in Marshall Valley, southern Victoria
Land, for their investigation of glacial deposits
and erosion.

U. S. Navy photo (XAM-389-D-1 1-80) by Harry Weddington.

as petrologic recorders of physico-chemical
changes within the melt. Since the orbicules
appear to form by high-temperature dif-
fusion, we plan to explore the controlling
factors of such diffusion in this particular
geologic setting. (S-098)

Sediments deposited by marine ice sheets
in the Ross, Weddell, Amundsen, and
Barents 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 devel-
oped 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 con-
vergent ice flow into ice streams probably
buttressed by ice shelves, and were grounded
to surfaces that remained below sea level
after deglaciation and isostatic uplift. Their
marine margins, located at the continental
shelf, varied in response to sea level changes.
The contrasting minimum model postulates
small ice sheets, controlled by local precip-
itation and melting along their terrestrial
margins. Since these two models respond
differently to changes in sea level, precipi-
tation, and isolation, validating one of the
two is crucial. Data recently acquired in
the Ross Sea area suggest that the maxi-
mum model is correct and that the West
Antarctic Ice Sheet did advance to the con-
tinental shelf margin. To test these data,
we will study microfossils and sediments
in cores from the Weddell and Amundsen
Seas. In our first season of field work, we

will collect samples from the McMurdo
Sound area and the dry valleys of south-
ern Victoria Land. Criteria developed in
relation to the West Antarctic Ice Sheet,
the world's only extant marine-based ice
sheet, will be applied in the northern hemi-
sphere to determine if a grounded ice sheet
occupied the Barents Sea. (S-209)

Northern Victoria Land
Antarctic mapping operations. William

J. Kosco, U.S. Geological Survey. Two field
engineers will operate satellite doppler
receivers and conventional surveying equip-
ment as a part of the northern Victoria
Land project. Between October 1981 and
January 1982, helicopter surveys will sup-
port the science expedition in this region.
The engineers will also establish geodetic
controls. (S-052B)

Stratigraphy, sedimentology, and sedi-
mentary petrology of the Permian-Triassic
Gondwana sequence. James W. Collinson,
Ohio State University. In most reconstruc-
tions of the ancient continent Gondwana,
northern Victoria Land lies at a critical
geographic position which linked the Trans-
antarctic Mountains with Australia during
the Permian and Triassic periods. The avail-
able data on the depositional environments
and provenance of the post-glacial Permian-
Triassic Victoria Group of the central
Transantarctic Mountains has been useful
in developing a tectonic history of the basin
and adjacent cordillera. Our study will yield
more detailed information on the deposi-

September 1981	 11



Tent camps, like this one near Byrd Glacier In November 1978, are used by scientists and
support personnel working in the field.

tional setting, basin configuration, and
nature and location of source terranes in
northern Victoria Land. By integrating these
paleogeographic relationships with sim-
ilar information for Tasmania, southern
Victoria Land, and the central Transantarc-
tic Mountains, we will be able to test vari-
ous Australia-Antarctica reconstructions.
In the field, we will collect and examine
rocks, gather fossil samples, and measure
stratigraphic sections. Sandstone and mud-
stone bodies in sequence will be investigated
for their vertical and lateral relationship,
the internal arrangement of sedimentary
structures and textures, and significant re-
petitive sequences of stratification to de-
termine how and under what conditions
these bodies were deposited. (5-055)

Resource and radioactivity survey by
airborne gamma ray spectrometry. E. J.
Zeller and G. Dreschhoff, University of
Kansas. The youngest rocks in northern
Victoria Land are the alkaline McMurdo
Volcanics. This season an airborne, radio-
active survey will concentrate on rock types
and geologic formations, which in other
areas have had concentrations of radioac-
tive elements. Of particular interest are the
Wilson Group outcrops and their contact
zones, the Cambrian Bowers Group in the
Bowers Mountains and Lanterman Range,
Granite Harbor Intrusives in the Freyberg
Mountains (which may have radioactive
deposits similar to those found near the
Darwin Glacier), and the Ferrar Group
dolorites and basalts. McMurdo Volcanics
will also be surveyed to determine how

their radioelement content may differ from
Ross Island volcanic rocks, which show
higher than normal radioactivity. After
completing this survey in helicopter range
of a U.S. camp, we will join a West German
party in northern Victoria Land to extend
this research. (S-059)

Kirkpatrick Basalt Group, north Victo-
ria Land. David H. Elliot and Gunter Faure,
Ohio State University. Extending previous
studies conducted in the Queen Alexandra
Range and southern Victoria Land, we will
investigate the stratigraphy, petrology, geo-
chemistry, and geochronology of the
Jurassic Ferrar Supergroup tholeiites,
particularly the Kirkpatrick Basalt Group
in the upper Rennick Glacierarea. The ap-
proximately 1,500-meter-thick basalt pro-
vides an opportunity to investigate speci-
fic problems that have been identified from
previous projects. The degree of heteroge-
neity within individual laval flows, the
mineralogical and chemical variations of
lava sequences, the petrogenesis of these
basalts, and the fossil record preserved in
sedimentary and soil interbeds in the flow
sequence are of particular interest. Our
work will contribute to a detailed under-
standing of the origin of the basaltic magmas
and the conditions under which this magma
was extruded during the Jurassic. (S-060B)

Geological investigation of the basement
complex in the USARP Mountains. Charles
C. Plummer, California State University.
The USARP Mountains are underlain by
schists and gneisses of the Precambrian (?)

Wilson Group with subordinate plutons
of the Ordovician and older Granite Intru-
sives. These rocks are part of the basement
complex of the 3,000-kilometer-long
Transantarctic Mountains and the boun-
dary zone of the East Antarctic Shield.
This season geologists from the United
States, Australia, and New Zealand will
investigate this complex to determine the
age, composition, and structure of the
basement complex rocks, establish a frame-
work for the geologic processes that formed
these rocks, and compare the USARP
Mountains basement complex with equiv-
alent rocks in northern Victoria Land and
other areas of the continent. In the field
we will map the formations and study petro-
logy, structure, geochemistry, geochro-
nology, and paleomagnetism. These field
investigations will be used for tectonic in-
terpretation and correlation, including
hypothetical plate tectonic reconstruc-
tions of Gondwana. (S-061)

Petrology, mineralization, 'metamor-
phism, and paleomagnetism of the Bowers
Supergroup. Antoni Wodzicki and Rus-
sell F. Burmester, Western Washington Uni-
versity. Located near the margin of the
antarctic continent facing Australasia, the
Bowers Mountains occupy an important
position for plate reconstruction of Gond-
wana. Although the Vendian to Lower
Paleozoic Bowers Supergroup has been
compared with Tasmania's Dundas Trough
through similarities in rock formation and
tectonic history, the base of the Bowers
Supergroup has not been examined. Felsic
volcanics, locally associated with strata-
bound base metal deposits and found also
in Tasmania, have only been observed as
clasts in redeposited sediments in the Bowers
Mountains. We will map the Bowers Super-
group along the Carryer, Art, Morley, lower
Sledgers, and lower Rennick glaciers and
collect samples for petrological and paleo-
magnetic studies. To obtain samples for
paleomagnetic investigations, we will use
a gasoline-powered coring drill. A complete
section through the Bowers Supergroup
will be measured to determine its strati-
graphic relationship with underlying base-
ment rocks. We also will try to locate the
source of felsic volcanic clasts in this region,
search for volcanogenic, stratabound base
metal deposits, and determine Vendian to
Lower Paleozoic pole positions for this part
of Antarctica. (5-065)

U. S. Navy photo (90215-11-78) by Frank A. Bair

Precambrian crystalline rocks in Antarcti-
ca: metamorphic history of Enderby Land
and portions of the Transantarctic Moun-
tains. Edward S. Grew and W. G. Ernst,
University of California. Our primary
objective is to determine the age of Wilson
Group and its relation to Granite Harbor
Intrusives and Robertson Bay and Bowers
groups. Our field work in the Rennick
Glacier region will include mapping, struc-
tural analysis, and sampling for isotopic
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analyses and petrologic studies. Based at
several small tent camps, we will investi -
gate exposures in the Sequence Hills,
Morozumi Range, and Lanterman Range.
We hope from our data to improve age
definitions in the Precambrian shield of
East Antarctica, to better understand the
relationship between the shield and crys-
talline rocks of the Transantarctic Moun-
tains, and to provide more definitive geo-
logic information for reconstructions of
the Precambrian terrane in Gondwana.
(S-069)

Petrology and regional geology of Early
to Middle Paleozoic magmatic rocks. Ed-
mund Stump andJohrz 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. We will collect granitoid
samples for laboratory analysis. 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 limited
data suggest. Rhyolite samples will be
collected and mapped. Laboratory inves-
tigations include petrography, mineral
microprobe analysis, major and trace-
element geochemistry, and isotopic stud-
ies to characterize both types of rock groups.
We will also compare antarctic granitoid
rocks with granitoids from southeastern
Australia to test a hypothetical model of
how two granitoid suites developed in dif-
fering regions. The project will extend our
understanding of orogenic events in the
Transantarctic Mountains during the middle
Paleozoic. (S-076)

Petrogenesis of the McMurdo Volcanic
Group and the nature of the subcontinen-
tal mantle. Philip R. Kyle, New Mexico
Institute of Mining and Technology. Studies
of midocean ridge basalts, particularly along
the mid-Atlantic Ridge and its extension
into Iceland, have indicated that the earth's
mantle may be heterogeneous. Recent
models have suggested the subcontinen-
tal, lithospheric mantle along the Trans-
antarctic Mountains is enriched in rubid-
ium and has a high isotopic strontium ratio.
The McMurdo Volcanic Group basanites
contain ultramafic nodules, some of which
may have an upper mantle origin and pro-
vide a way of assessing the nature of the
mantle in the Ross Sea area. To under-
stand the distribution, chronology, and
petrogenesis of Erebus and Melbourne vol-
canic province rock suites, we will map
and sample late Cenozoic alkali volcanic
rocks from the McMurdo Volcanic Group.
Ultramafic nodules, included in the num-
erous basanitic vents, will be examined for
evidence of possibly major heterogeneities,
and a careful search for material to sup-
port the theory of mantle metasomatism
will be made. (S-082)

History and significance of ice mass fluc-
tuations in interior northern Victoria Land.
Paul A. Mayewski, University of New
Hampshire. Changes in outlet, tributary,
and alpine glaciers, snow and ice patches,
and ice-marginal lake distribution document
glacier recession and its effects. Since the
removal of marine-grounded ice from the
coast of northern Victoria Land more than
10,000 years ago, the interface between
floating and grounded ice of the Rennick
Glacier, the region's largest outlet glacier,
has been migrating inland. This season we
will continue to investigate these changes
in the Morozumi Range and the Rennick
Glacier. By comparing the history of fluc-
tuations of different size ice and snow
masses, we hope to show how the inland
decay of this glacier is related to regional
climatic change and ice-surface lowering.
The field program will comprise radio-echo
sounding, ice-coring to obtain samples for
chemical analysis, and monitoring velocity/
strain/mass balance nets on three glaciers
in the region. We will continue our effort
to date samples (relatively and absolutely),
to map glaciogeomorphic features, and to
determine current glacial activity in this
area. (S-092)

Faults of northern Victoria Land. Thomas
Wright, National Science Foundation. In
northern Victoria Land, the basement
sequence of Precambrian to Upper Cam-
brian sedimentary rocks (Robertson Bay
and Bowers Groups) and the metasedi-
mentary Wilson Group were subjected to
compression, folding, and intrusion of gran-
ites during the Paleozoic. This was followed
by block faulting and erosion before the
onset of Mesozoic sedimentation and Ferrar
intrusion during the breakup of Gondwana.
Faults cutting through the Mesozoic se-
quence, most notably along the Rennick
Glacier, indicate that a second episode of
block faulting occurred after this. The time
and magnitude of displacement for all of
these faults is, poorly defined. In coopera-
tion with the West German program in
northern Victoria Land this season, we will
examine the structures and features asso-
ciated with these faults. Our field activi-
ties include detailed structural observations,
measurement of selected outcrops, and anal-
ysis of these and other features together
with regional stratigraphic considerations.
The results of our research will aid in
attempts to reconstruct the paleogeography
and tectonic history of this part of Antarc-
tica. (S-095)

Remote or multiple sites
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 con-
tinental shelves in the Weddell, Ross, and
Amundsen Seas during glacial periods and

recedes rapidly from these shelves during
extremely warm interglacial periods. Our
research will focus on the late Quaternary
history and apparent instability of the
marine-grounded ice sheet in West Ant-
arctica and the apparent stability of the
terrestrial ice sheet in East Antarctica during
the same period. We also are interested in
refining the examination of soil develop-
ment on glacial deposits as a tool to indi-
cate relative ages of ice sheets, and in study-
ing salt distribution as a dominant factor
in antarctic soil development. In the field
this season we will map and sample glacial
soils in the vicinity of McMurdo and north-
ern Victoria Land. Field samples will be
subjected to laboratory soil analyses, grain-
size analysis, and radiometric dating and
will be examined for microfossils and pollen
grains. Some of our findings will be used
to refine a three-dimensional ice-sheet recon-
struction for the last ice-age maximum.
Our research results will refine knowledge
of the Quaternary glacial-interglacial era
of the ice sheet of West Antarctica. (S-056)

Vertebrate paleontology of the Permian
Triassic Gondwana sequence in Victoria
Land. William R. Hammer, Augustana Col-
lege and John W. Cosgriff, Wayne State
University. Victoria Land, in Pangaean time,
occupied a crucial position linking the
Transantarctic uplift area with Tasmania.
Although both areas contain well doc-
umented vertebrate communities of this
age, Victoria Land vertebrates from any
stratigraphic level or environmental facies
of the Triassic will augment our limited

John Anderson of Rice University steadies a
core sample tube as Nathan Meyers cuts away
the excess. Data from antarctic continental
margin core samples have been used for
bathymetric maps and studies of glacial and
nonglacial sedimentation.

U.S. Navy photo ()(AM- 1073-A-01 -8 1)  by Michael Mullen.
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U. S. Navy photo (90283-12-78) by Thomas E. McCabe.
At Dome C, 1,483 kilometers west of McMurdo Station, glaciologists will study the east antarctic
ice sheet. The camp pictured above was used for a similar investigation during the 1978-1979
austral summer.

of different ages. Deep seismic tests, mag-
netotelluric studies, and completion of a
gravity and magnetic network are also
included in this season's program. (S-151)

knowledge of past antarctic life. Triassic
faunas also will aid in paleogeographic and
paleoclimatologic reconstructions. Our field
operations will be conducted in both north-
ern and southern Victoria Land. (5-057)

Cenozoic biostratigraphy. Peter-Noel
Webb, Ohio State University. Recent geo-
logic field work has added to the under-
standing of the Cenozoic stratigraphy and
tectonic history of the Transantarctic Moun-
tains and the Ross Sea continental shelf,
the central and southern sections of which
are obscured by the Ross Ice Shelf. Our
project centers on an attempt to provide a
foraminiferal biostratigraphy of the Ross
Sector area and the Southeast Indian Ocean,
and correlation with similar age successions
on the South Tasman Rise in southern
Australia and southern New Zealand. We
will continue laboratory studies of cores col-
lected from the Pennell Coast continental
shelf between East Antarctica and Tasma-
nia and assist in piston coring operations
(5-207) in the Weddell Sea and Bransfield
straits. These piston cores, obtained from
the continental shelf canyon walls, provide
Cretaceous-Cenozoic microfossils and sedi-
ments. The project focuses on the growth
and extent of Cenozoic basins, how tec-
tonic elevations and depressions during
the Cenozoic may have controlled sedimen-
tary and biostratigraphic patterns. (S-062)

Riometry in Antarctica and conjugate
regions. T. J. Rosenberg, University of Mar-
yland. A riometer, or relative ionospheric
opacity meter, provides continuous data

economically on temporal and spatial varia-
tions of energetic particle precipitation.
Riometer data help show features of solar
particle entry into the magnetosphere and
the dynamic processes of magnetospheric
particle injection, drift, and modulation.
Last season we installed three new riometers
and a chart recorder at South Pole and two
new riometers with a chart recorder at
McMurdo Station. During the 1981-1982
season we will add digital data recorders to
the South Pole and McMurdo systems and
reactivate the Siple riometer and data system.
The measurements are expected to iden-
tify previously undetected relationships in
wave-particle interactions in the magneto-
sphere. (S-111B)

Geophysical investigation of the Dome
C Area. Charles R. Bentley, University of
Wisconsin. At Dome C during the 1978-
1979 field season, we began a geophysical
investigation, which included a gravity and
magnetic survey, radar profiling along grav-
ity and seismic lines, magnetotelluric record-
ings, and a D.C. resistivity survey. With
the new radar system tested and modified
during 1978-79, we will be able to study
internal and basal reflection characteristics
(particularly indications of bottom rough-
ness, phase reversals, and reflections from
internal horizons), look for evidence of the
presence or absence of a cut-off depth below
which internal reflections do not occur,
and obtain reflections from the surface
and bottom of subglacial lakes. We will
test sonic logging techniques which may
help determine boundary lines between ice

Glaciology at Dome C. Ian M. Whillans,
Ohio State University. To understand gla-
cial dynamics and causes of ice thinning or
thickening, the processes that affect ac-
cumulation rates, glacial temperature,
bottom sliding, and internal deformation
must be investigated. Our goal is to mea-
sure and understand the mass balance of
the ice sheet and to detect and interpret
past climatic and glacial changes. Ice flow
changes will be recorded by a linked strain
network. Snow stratigraphy and tempera-
ture profiles will provide data on climatic
effects on near-surface ice. Our research
will be conducted in conjunction with the
University of Wisconsin's geophysical proj-
ect, and a French glaciology project. (S-164)

Glacial investigations at Dome C. Claude
Lorius, Laboratoire de Glaciologie, France.
In collaboration with U.S. glaciological and
geophysical projects at Dome C, we will
use a melting probe which allows samples
to be taken at chosen depths. We will also
recover samples from a previous 905-meter
deep coring, conduct some surface tests,
and examine French equipment left for-
merly at the Dome C site. (S-167)

Marine geology of the continental margin.
John B. Anderson, Rice University. During
the 1981-1982 season we will take piston
cores from aboard the USCGC Glacier in
the northern Weddell Sea and the Bransfield
Strait and continue to survey the conti-
nental margin. We will examine and describe
both glacial and nonglacial sedimentation
processes, take core samples of ancient sedi-
ments, survey iceberg sediment transport,
and conduct closely spaced bottom sam-
pling of benthic foraminif era. Paleocean-
ographic studies of previously obtained
Weddell Sea cores will be conducted to
determine variations in sediment transport
from the East and West Antarctic ice sheets
to this area, and glacial sediments will be
analyzed for silica geochemistry. The con-
tinental margin survey includes constructing
detailed bathymetric maps, plotting ice
fronts, and acquiring geologic samples.
Sample locations and descriptions of materi-
als collected will be made available to other
investigators through the Antarctic Marine
Geology Research Facility at Florida State
University and through publication. (S-207)

Katabatic winds in Antarctica. Gerd
Wendler, University of Alaska. Katabatic,
or gravity-driven, winds strongly influence
the climate of Antarctica. To improve our
understanding of these winds, three auto-
matic weather stations were set up last
austral-summer between Dumont d'Urville
(on the coast) and Dome C (1000 kilome-
ters inland) to collect data for comparison
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U. S. Navy photo (XAM-7801 99) by Weinger.
An LC-1 30 airplane lands at Siple Station in Ellsworth Land. All science and support personnel,
equipment, and supplies are brought to this inland station by airplane.

with existing theoretical models. This study
is a 3-year collaborative effort with Pro-
fessor Poggi of France, who is establishing
weather stations in and around Dumont
d'Urville. In 1981-1982 we will investigate
blowing snow and its effect on katabatic
winds. Three gages to measure the vertical
distribution of drifting snow, partical size
distribution, and frequency of blowing
particles will be installed on an 80-meter
tower at Dumont d'Urville. To obtain data
for the inversion layer, the French will use
an unmanned instrumented airplane, while
we will use an instrument package carried
by a kite. Data from these tests will help
describe such events as diurnal variation
in the atmospheric layer between the earth's
surface and the free atmosphere and how
cyclones affect these variations. (S-277)

Collection and analysis of automatic
weather station data. Charles R. Stearns,
University of Wisconsin. Weather and cli-
mate between the Ross Sea and the Ant-
arctic Peninsula are not well documented.
Information from satellites is valuable, but
surface data are needed for confirmation.
To obtain these data, we plan to install
four automatic weather stations (AWS)
between 60°W and 69°W. The stations
measure surface pressure, air temperature,
wind speed, and wind direction and transmit
the data to satellites for interrogation by
ground stations. The data will be used to
make case studies of barrier winds, foehn
wind storms, terrain effects, and ice trans-
port from the Weddell Sea. We will also
visit existing AWS at Byrd Station, Dome
C, and near Ross Island to check calibra-
tion and modify sensors. Two new sites
are planned for east and north of Ross
Island to support research by R. Renard,
Naval Postgraduate School, and C. Wendler,
University of Alaska. (S-283)

Weddell polynya expedition. Arnold L.
Gordon, Lamont-Doherty Geological
Observatory. In late October 1981 from
aboard the Russian icebreaker Mikhail
Somov, U. S. and Russian researchers will
investigate oceanic and atmospheric pro-
cesses that create polynya, areas of open
water within the Weddell Sea pack ice.
Satellites have recorded these ice-free lakes in
the region since 1973, but no investigation
has been conducted. The Weddell polynya
represents an increase in the up and down
movement of the antarctic waters, which
serve as bottom water for much of the
world's oceans. Possible causes are strong
winds, which blow the ice away before
large amounts can reaccumulate, or the
upwelling of warm water. We will study
the thickness of the snow cover and the
structure of the ice along with how the
ocean gives up heat to the atmosphere and
is stratified according to temperature, salini-
ty, and density. Work in air/sea interac-
tion, marine chemistry, and marine biol-
ogy also will be carried out.

Siple Station
Very-low-frequency probing of the

magnetosphere. R.A. Helliwell and J. Kat-
sufrakis, Stanford University. We will
develop a model for wave-particle interac-
tions in the earth's magnetosphere, par-
ticularly for the many recently discovered
Siple transmitter-induced phenomena,
collectively called coherent wave instabili-
ty. In 1982 we will explore, through Siple
transmissions to the Dynamics Explorer
(DE) satellite, wave growth and very-low-
frequency (VLF) wave ducting along an
approximately field-alined orbit. As the
descriptive model develops, we hope to
interpret hot plasma parameters of the mag-
netosphere from ground-based studies and
refine measurements of group delay from
the transmitter to increase its usefulness as
a probe of the magnetosphere and the
plasma pause. Our electron-precipitation
studies will increase understanding of the
types of VLF waves that scatter electrons
into the ionosphere, and we hope to iden-
tify the distribution and size of the affected
regions. Improved models of particle precip-
itation effects on various VLF signal pat-
terns at high latitudes will be developed
for subionospheric propagation studies. The
transmission of VLF signals to satellites in
rendezvous orbits will continue, with spe-
cial attention given to Dynamics Explorer
satellite. Regular transmission to Roberval
Station in Quebec, Siple's geomagnetic con-
jugate, will continue as well as special

subionospheric transmissions to Palmer,
South Pole, Halley, and Sanae Stations in
Antarctica. Information on wave-induced
precipitation will be monitored by sensors
and used as a guide for observing the pre-
cipitation activity. (S-100A)

Fluxgate magnetometer installation and
maintance. L. J. Lanzerotti, Bell Laboratories.
At Siple Station over the last decade, a
fluxgate magnetometer has been instrumen -
tal in studying hydromagnetic wave phe-
nomena in the magnetosphere. In collabo-
ration with University of Maryland scien -
tists, riometers have recently been installed at
4 northern stations in the Siple conjugate
region to investigate particle precipitation
from the magnetosphere and the effects of
waves in the plasmapause region on mag-
netosphere particle precipitation. This
season 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. In addition, we will
install a magnetometer at South Pole Sta-
tion. These magnetic field studies will be
directed toward an examination of the types
of hydromagnetic waves that are produced
in the cusp region of the magnetosphere.
Hydromagnetic wave data from South Pole
will be used in conjunction with data from
riometers, photometers, an ionosonde, and
the all-sky camera to obtain a better under-
standing of the overall processes in the
magnetospheric cusp region. (S-lob)
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This antenna at Siple Station received data
from Nike Tomahawk rockets during the 1980-
1981 rocket-balloon investigation of the mag-
netosphere. In 1981-1982 science personnel
will use data from the Dynamics Explorer
satellite to study this reglor of the upper at-
mosphere.

Micropulsation research at Siple and
South Pole Stations. Laurence 1. 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, Canada, and will analyze the
data collected between 1973 and 1980. Data
from the magnetometer on the Dynamics
Explorer satellite, to be launched in July
1981, will be coordinated with data from
these two ground stations and South Pole
Station. A digital micropulsation statio41
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 observations made
by the Dynamics Explorer. The station
also operates in collaboration with very-
low-f requency (VLF), riometer, optical,
magnetometer, and particle measurements
taken at South Pole Station. In another
project, we will coordinate micropulsation
data from Siple, Roberval, and South Pole
with riometer and auroral light data to
determine the source region of irregular,
hydromagnetic wave pulsations, which may
originate during magnetic activity near the
auroral zone and in the evening quadrant.
Digital analysis will be used to determine
the propagation characteristics of spectra
and polarization of these events. By com-
bining occurrence, propagation, and cor-
related observations, we hope to have a
more detailed generation mechanism for

these irregularities. Data from the Dynamics
Explorer, which has sensitive fluxgates
capable of observing 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 precipita-
tion, field-alined currents, optical emissions,
and plasma waves. (S-102)

Lowlight level television experiment. R. H.
Eat her, Boston College. During the 1980-81
austral summer, we installed a color ver-
sion of our keogram camera at South Pole.
This camera continously records the dis-
tribution of two auroral emissions along
the magnetic meridian, and monitors the
character, position, and dynamics of polar
cusp aurora. The camera will continue
operation during the 1982 austral winter.
Our project will involve resupply only,
and no field team will visit Antarctica during
the 1981-1982 austral summer. (5-119)

Digital ionosonde studies from Siple Sta-
tion and Roberval, Quebec. J. R. Doupnik,
Utah State University. At Siple Station a
comp u ter-con trolled ionospheric sound-
er, which complements existing facilities
by measuring portions of the ionosphere's
structure and dynamics, will be used to
determine the amplitude, phase, polar-
ization, doppler shifts, and arrival direc-
tion of radio signals reflected from the
ionosphere. We will concentrate on the
structure and dynamics of the midlatitude
ionosphere and its coupling to the magne-
tosphere, 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 propagation, and the interactions
between the ionosphere and magnetic varia-
tions. All of these studies will be correlated
with other experiments at Siple Station
and Roberval, Quebec, and aboard the
Dynamics Explorer satellites. (S-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 during the 1978
winter that viral persistence and shedding
ptobably continue over a prolonged period.
This year during the winter isolation period,
we will attempt to verify these 1978 find-
ings. We hope to demonstrate the virus's
presence in the primary nasopharyngeal
specimen, to measure directly posterior nasal
mucosal temperature in the extremely dry,
cold climate of the South Pole, and to assess
the impact of climate extremes on naso-
pharyngeal mucosa by serial measurements

of the functions of nasal secretory immune
system. Radioimmunoassay (RIA) and
enzyme-linked immunosorbent assay
(ELISA) techniques will be used to detect
viral antigens in frozen sera and in speci-
mens of nasopharyngeal secretions. Suc-
cessful immunoassays should confirm the
persistence of parainfluenza virus shedding
and increase our understanding of the
epidemiology of virus infections and the
patterns of human immune response.
(S-007)

Long-period gravity and seismic ob-
servations. Leon Knopoff and W.D.
Smythe, University of California, Los Ange-
les. Because Amundsen-Scott South Pole
Station is a seismically quiet platform and
is ideal for ultralong- period seismic and
gravity observations, we will continue to
measure long-period oscillations of the earth
using two ultralong- period seismometers
(modified 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. We are also
able to observe long-period tides and the
earth's inner core mode because of the sta-
tion's location, its symmetric position
between the oceans, and the low noise at
the observation site. Analysis will provide
us with a better understanding of the deep
structure and lateral inhomogeneities of
the earth. (S-050)

At South Pole Station, Rich Tillison from the
Polar Ice Coring Office, University of Nebraska,
inspects the drill shaft of the ice coring equip-
ment. Ice cores from the South Pole provide
data for glaciological and atmospheric re-
search.

R Smith.
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Doppler geodesy. William J. Kosco, U.S.
Geological Survey. Two people will operate
instruments year-round that record the
doppler effect of passing satellites. This
information, used to establish extremely
precise positions in three dimensions, is
useful in mapping and in studying glacial
flow. The personnel also will operate a
seismometer as a part of the Worldwide
Standardized Seismology Network.
(S-052A)

VLF observations. D.L. Carpenter and
J.P. Katsufrakis, Stanford University. A
complete understanding of the magnet-
ospheric cusp, the region in which solar
wind plasma freely penetrates the magneto-
sphere and produces a variety of plasma
instabilities in the ionosphere, requires coor-
dinated research from many sites and dif-
ferent kinds of instruments. We will con-
tinue to study the morphology and gener-
ation mechanisms of very-low-frequency
(VLF) waves in the South Pole region.
Broadband VLF data will be recorded, wave
intensity in 10 selected narrowband chan-
nels will be sampled and recorded digital
ly, and the data will be analyzed at Stan-
ford University. To determine if unique
characteristics exist for the dayside cusp,
VLF emissions associated with the cusp
will be compared with other VLF charac-
teristics. Other studies will focus on the
relationship between VLF activity and other
observable cusp features (particle precipi-
tation, optical emission, magnetic pulsa-
tion, etc.), differences between VLF gener-
ation and propagation data acquired at South
Pole and from satellites, and subionospheric
propagation of Siple Station transmitter
signals to South Pole. We will also con-
tinue an investigation of solar terrestrial
effects on atmospheric electric fields. The
data obtained in previous years will be
used in conjunction with solar and geo-
magnetic data to study solar terrestrial effects
associated with solar flares, solar magnetic
sector boundaries, and transpolar magne-
tospheric convection electric fields. (S-100D)

Micropulsation research at Siple and
South Pole Stations. Laurence J. Cahill,
University of Minnesota, and Roger L.
Arnoldy, University of New Hampshire.
For project description, see Siple Station
section, project S-102.

Midday auroras. Syun 1. 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 supplement
photographs taken by the Defense Meteo-
rological Satellite Program. Data from these
two sources indicate that the auroral oval
consists of topologically distinct dayside
and night-side arc systems. Another impor-
tant implication of our investigation has
been the discovery that there are two dyna-

Amundsen-Scott South Pole Station.

mos in the magnetosphere. This season we
will extend this work in an effort to improve
our understanding of the Earth's magne-
tosphere, interactions between the solar
wind and the magnetosphere, and interac-
tions 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. Last season, approximately 4
miles from South Pole Station, we built a
solar telescope, larger than the compact
unit used during two previous seasons. A
computer system, acquired and programmed
by our Swedish collaborators, guides the
telescope, rotates the solar image, main-
tains the selected field of view, and con-
trols a observation schedule which automati-
cally shifts from one solar feature to another
and produces photographic exposures and
other records. We are trying to get simul-
taneous high resolution photographs at
two different wavelengths over protracted
periods to study the dynamics of the sun's
chromospheric network, particularly the
nature and evolution of supergranulations.
(S-109B)

lonosonde studies of the cusp ionosphere.
F. T. Berkey and I. 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 magneto-
spheric cusp. Particle precipitation in the
cusp plays an important role in the physics

Ilk

U. S. Navy photo (XAM-901 19-1 1-78) by Dana B. Babin.

of the magnetosphere-ionosphere system,
perturbs the high-latitude dayside iono-
sphere, and produces optical emissions.
Because these ionospheric disturbances
cause electron density irregularities, reflected
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 research
will help determine the ionospheric signa-
tures of cusp precipitation and the latitu-
dinal and longitudinal structure of observed
parameters within the cusp region, estab-
lish if the signatures are clear and repeat-
able, and estimate the size and location of
the instantaneous cusp-produced iono-
spheric perturbation. Data will also be
obtained on small-scale dynamics and struc-
ture of the cusp ionosphere and how these
are related to other geophysical phenomena.
(S-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. During the
1981-1982 field season a 200-250 meter
core will be obtained at South Pole Station
for analysis in the United States. Dr. Gerald
Holdsworth of Environment Canada de-
signed the drill to be used and will be in
charge of the drilling. (S-150)

Geophysical monitoring for climatic
change. James T. Peterson, Environmental
Research Laboratories, National Oceanic
and Atmospheric Administration. Our field
team will continue the National Oceanic
and Atmospheric Administration's long-
term measurements of trace atmospheric
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constituents that may influence climate.
Two wintering personnel will measure
carbon dioxide, surface ozone, winds, pres-
sure, air and snow temperature, atmospheric
moisture, and other trace constituents from
the clean air facility. (S-257)

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 . Atmospheric emission
spectroscopy is one way to get data on
atmospheric constituents; but the combi-
nation of low temperature and small
amounts of water vapor requires sensitive
instrumentation that has a cryogenically
cooled detector. Throughout the year we
will use a prototype instrument with a
standard magnetic tape system to record
data and liquid cryogens to measure atmo-
spheric constituents. During the austral
winter, stratospheric photochemistry in the
absence of sunlight will be studied. This
research will contribute to both scientific
knowledge and instrument design. (S-270B)

Measurements of the hydroxyl radical.
Malcolm J. Campbell and John C. Sheppard,
Washington State University. The hydroxyl
radical (OH), which has a central role in
clean atmosphere chemistry, is the most
important oxidant for many hydrocarbons,
sulfur compounds, and other compounds
that enter the atmosphere from the bio-
sphere. Calculations show that the hydroxyl
concentration is sensitive to assumptions
made in modeling atmospheric chemistry.
These models, essential in assessing man's
impact on the atmosphere, must be tested
under extreme conditions, such as low water
vapor content found in the very dry air of
Antarctica. We shall determine the hydroxyl
radical concentration at McMurdo and the
South Pole, collect similar data from other
latitudes, and use these data to test current
models. We also plan to use the antarctic
data to test models under constant illumi-
nation. (S-279)

p
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Antarctic films
available

In the last few years, several films have
been produced about Antarctica. All of
these are available to the public on loan or
by purchase through different distributors.
The subject matter of the films include the
antarctic research and operations of the
United States and other nations, current
scientific and political concerns, the his-
tory of exploration, and descriptions of
the geography and animal life. The audi-
ences of the films range from elementary
school through adult.

The following describes briefly each film
and lists prices for loan or purchase and
the names and addresses of the distributors.

Antarctica. (57 minutes, color and sound,
16mm). Produced in 1974 by Image Asso-
ciates for the National Science Foundation,
the film describes U.S. and other coun-
tries' research and operations in Antarcti-
ca. Its audience is primarily high school
and above and is of special interest to young
people. A 3- to 5-day rental costs $19.25
from the Field Services Division, Audiovi-
sual Center, Indiana University, Blooming-
ton, Indiana 47401; telephone (812) 337-
8087. A 16mm film (GSC 1504) can be
purchased for $510. A videocassette (CV
1504) can be obtained for $325 but cannot
be rented.

Antarctica: Desert of Ice, Sea of Life.
(27 minutes, color and sound, 16mm). This
film was produced in 1979 for public tele-
vision by KPBS Science Center, San Diego,
California. Appropriate for intermediate
grades to adults, the film describes current
scientific and political concerns about Ant-
arctica. An instructor's guide is available.
The 16mm film can be borrowed for $41
or purchsed for $435. A videocassette is
also available for purchase at $330. To
rent or purchase this movie, contact CRM
McGraw-Hill Films, 110 Fifteenth Street,
Del Mar, California 92014, telephone (714)
453-5000.

Antarctica: Laboratory for Science. (27
minutes, color and sound, 16mm). Image
Associates of Washington, D.C., produced
this film in 1978 for the National Science
Foundation. The 27-minute movie has won
two awards, CINE Golden Eagle Award
and the Great Prize of the Techfilm Inter-
national Film Festival. Intended for gen-
eral audiences (high school and above) with
an interest in science, the film describes
U.S. research in Antarctica. With 1 month
notice, the 16mm film can be borrowed for
3 days at $25. It can be purchased in 16mm
format for $235 or in videocassette for
$105 from the National Audiovisual Center,
National Archives and Records Service,
Order Section, Washington, D.C. 20409,
telephone (301) 763-1896.

Ice Over Land. Men of Courage. Oper-
ation Deep Freeze. Creatures of the Con-
tinent. Ninety Degrees South. (Five 15-
minute films, color and sound). Produced
in 1976 by John E. Rugg of the Denver
Public School System with partial support
from NSF, this series of films describes
antarctic geography, the history of explo-
ration, present activities on the continent,
animal life, and Amundsen-Scott South
Pole Station. The films were prepared for
the elementary school level and above. Three
types of film are available on loan: 16mm-
$30 each, 3/4-inch videocassette (for use
on single television set)-$25 each, and
3/4-inch videocassette (for use on cable
television)-$49 each. Loans are for 5 days,
Monday through Friday. Each 16mm film
can be purchased for $240, and each vid-
eocassette for $130. A lesson guide (85
cents a piece) is also available. To lease or
purchase the film contact Great Plains
National ITV Library, Box 80669, Lincoln,
Nebraska 68501, telephone (402) 472-2007.

South of Nearly Everywhere. (7 minutes,
color and sound, 16mm). Produced by Image
Associates in 1974 for the National Sci-
ence Foundation, the film focuses on U.S.
and other nations' research along the Ant-
arctic Peninsula and at Palmer Station, on
Anvers Island. The film can be borrowed
for 3 days ($20) from the American Educa -
tion Films, 162 4th Avenue, Suite 23, Nash-
ville, Tennessee 37219, telephone (615)
242-3330, or purchased for $160. It also
can be purchased from King Features, Edu-
cational Films Division, 235 East 45th Street,
New York, New York 10017, telephone
(212) 682-5600 for $150.

Antarctic Journal
subscription price
increased

The Government Printing Office ap-
proved an across the board increase in sell-
ing and subscription prices for all publica-
tions. The subscription price of the Ant-
arctic Journal was raised from $7.50 to $11
(domestic) and from $9.40 to $13.50 (for-
eign). Single copies of the quarterly issues
will now cost $2.25 (domestic) and $2.85
(foreign), while the price of a single copy
of the annual review issue will now be $7
(domestic) and $8.75 (foreign). This new
price schedule is effective with the Fall
1981, Government Periodical and Subscrip-
tion Service—Price List 36.

Subscriptions to the Antarctic Journal
of the U.S. may be obtained from the Super-
intendent of Documents, Government Print-
ing Office, Washington, D.C. 20402.
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U.S. Navy photo(XAM-0081-1 1-79) by .1911 Hilton.
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Three members of the Naval Support Force Antarctica construct a Jamesway at Byrd surface
camp (80 0 1'S 119 0 32'W). Jamesways, prefabricated, tent-like shelters, are used for temporary
housing and storage at U. S. antarctic stations and camps.

Foundation awards of funds for antarctic
projects, 1 July to 30 September 1981

California. Automatic geophysical
observatory. DPP 81-05624.
$258,144 ($299,492).

Following is a list of National Science Foundation antarctic awards made from
1 July to 30 September 1931. Each item contains the name of the principal investigator or
project manager, his or her institution, a shortened title of the project, the award number,
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. Awards initiated by the Division of Polar Programs
contain the prefix DPP in the award number, and those by the Division of Atmospheric
Sciences, ATM.

Glaciology

Bentley, Charles R. University of Wiscon-
sin, Madison, Wisconsin. Measurement
of the dielectric constant of ice core
samples. DPP 81-12881. $50,080.

Elliot, David H. Ohio State University,
Columbus, Ohio. Third international
symposium on antarctic glaciology. DPP
80-12877. $19,740.

Hughes, Terence J. University of Maine,
Orono, Maine. Landsat investigation
of Pine Island Bay glaciology. DPP
80-06503. $64,216.

Hughes, Terence J. University of Maine,
Orono, Maine. Model of the stability
of the west antarctic ice sheet. DPP
81-07668. $63,579.

Kuivinen, Karl C. University of Nebras-
ka, Lincoln, Nebraska. Coordination of
ice core drilling. DPP 74-08414. $41,167
($58,554).

Mosley-Thompson, Ellen. Ohio State
University, Columbus, Ohio. Micro-
particle analysis and glaciological inter-
pretation of the 500-meter ice core from
South Pole Station. DPP 80-18860.
$48,506.

Oeschger, Hans. University of Bern, Bern,
Switzerland. Radioactive isotope dating
and other geochemical and isotopes stud-
ies as part of polar ice-drilling projects.
DPP 76-81496. $28,700.

Parker, Bruce C. Virginia Polytechnic In-
stitute, Blacksburg, Virginia. Relation-
ship of nitrogenous chemical content
of polar ice and snow to atmospheric
nitrogen fixation. DPP 77-21417.
$30,005.

Patterson, Clair C. California Institute of
Technology, Pasadena, California.
Determination of lead in snow. DPP
81-17250. $5,802.

Stuiver, Minze. University of Washing-
ton, Seattle, Washington. Oxygen
isotope analysis of ice and permafrost
cores. DPP 80-19756. $85,470.

Whillans, Ian M. Ohio State Universi-
ty, Columbus, Ohio. Glaciology near
Dome C, East Antarctica. DPP 79-
20824. $61,841.

Upper atmosphere sciences

Berkey, F. Tom. Utah State University,
Logan, Utah. lonosonde studies of
the cusp ionosphere from South Pole
Station. DPP 80-17351. $68,998.

Holzworth, Robert H. Aerospace Cor-
poration, Los Angeles, California.
Electrodynamics of the middle atmo-
sphere: superpressure balloon pro-
gram. ATM 80-17071. $17,500
($67,700).

Matthews, David L. University of Mary-
land, College Park, Maryland. Rocket
investigation of electron precipitation
triggered by very-low-frequency
emissions. DPP 80-13722. $40,000
($80,000).

Mende, Stephen B. Lockheed Missile
and Space Company, Inc., Palo Alto,

Biological and medical sciences

Ainley, David C. Point Reyes Bird
Observatory, Stinson Beach, Califor-
nia. Population biology of south polar
skuas. DPP 79-20796. $14,874.

Baust
'

John C. University of Texas,
Houston, Texas. Physiological and
biochemical bases of freezing toler-
ance in terrestrial arthropods. DPP
78-21116. $28,556.

Dearborn, John H. University of Maine,
Orono, Maine. Foods and feeding
habits of asterozoan echinoderms.
DPP 79-21537. $77,737.

DeLaca, Ted E. University of Califor-
nia, La Jolla, California. Physiological
ecology of benthic shallow water
foraminifera in McMurdo Sound:
model for evaluating the ecological
significance of foraminifera in the
deep sea. DPP 80-03432. $107,559.

Dick, Elliot C. University of Wiscon-
sin, Madison, Wisconsin. Respiratory
virus transmission among personnel
at McMurdo Station during the
"Winfly" isolation period. DPP 80-
15486. $92,886.
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U.S. Navy photo (XAM-1 146-C-01-81) by Michael L. Mullen.
Biologists based at Palmer Station are study-
ing the thermoregulatory mechanisms, social
behavior, and feeding habits of Adélie pen-
guins, such as this one.

El-Sayed, Sayed Z. Texas A&M Uni-
versity, College Station, Texas. Anal-
ysis of phytoplankton data. DPP
81-11107. $33,916.

Friedmann, E. Imre. Florida State Uni-
versity, Tallahassee, Florida. Ecology
of endolithic microorganisms in the
dry valleys. DPP 80-17581. $47,262.

George, Robert Y. University of North
Carolina, Wilmington, North Caro-
lina. Growth and metabolism of
marine crustacea in relation to tem-
perature and pressure. DPP 80-26535.
$90,882.

Grau, Charles R. University of Califor-
nia, Davis, California. Egg forma-
tion in subpolar and polar seabirds.
DPP 81-00159. $19,291.

Hamner, William M. University of Cali-
fornia, Los Angeles, California. The
schooling behavior of krill. DPP
80-23851. $129,682.

Holm-Hansen, Osmund. University of
California, La Jolla, California. A mul-
tidisciplinary study of the eastern
Scotia Sea. DPP 79-21295. $219,617.

Hopkins, Thomas L. University of South
Florida, Tampa, Florida. Tropho-
dynamics of mesopelagic fauna in
southern Drake Passage. DPP 81-
07510. $33,172.

Hunt, George L. University of Califor-
nia, Irvine, California. Marine bird
distribution in the Ross Sea. DPP
81-11939. $14,455.

Kooyman, Gerald L. University of Cal-
ifornia, La Jolla, California. Biology
of Weddell seals during the austral
winter. DPP 79-23623. $68,012.

Morris, Ian. University of New Hamp-
shire, Durham, New Hampshire.
Lipid synthesis and phytoplankton
growth in the southern ocean. DPP
81-15825. $59,217.

Muchmore, Harold G. Oklahoma Medi-
cal Research Foundation, Oklahoma
City, Oklahoma. Virus shedding and
immunity during isolation. DPP
80-20092. $88,263.

Murrish, David E. State University of
New York, Binghamton, New York.
Thermoregulatory mechanisms in
penguins. DPP 80-19988. $42,071.

Robison, Bruce H. University of Cali-
fornia, Santa Barbara, California.
Trophodynamics of the mesopelagic
fauna in southern Drake Passage.
DPP 81-19621. $44,176.

Ross, Robin M. University of Califor-
nia, Santa Barbara, California. Egg
production and survival of larva of
krill. DPP 80-20739. $99,356.

Siniff, Donald B. University of Minne-
sota, Minneapolis, Minnesota. Sea-
sonal movements and interactions
of Weddell seals and antarctic cod in
McMurdo Sound. DPP 80-20097.
$105,669.

Sullivan, Cornelius W. University of
Southern California, Los Angeles,
California. Winter survival in polar
sea-ice diatoms. DPP 79-20802.
$36,595.

Trivelpiece, Wayne. Point Reyes Bird
Observatory, Stinson Beach, Califor-
nia. Comparative behavioral and eco-
logical studies of pygoscelid penguins
in Admiralty Bay. DPP 81-17205.
$66,825.

Earth sciences

Askin, Rosemary A. Colorado School
of Mines, Golden, Colorado. Creta-
ceous and early Tertiary palynology
of the James Ross Island area. DPP
80-20095. $41,000.

Black, Robert F. University of Connecti-
cut, Storrs, Connecticut. Patterned
ground studies in Victoria Land. DPP
80-18562. $29,258.

Borns, Harold W. University of Maine,
Orono, Maine. History of the Ross
Sea glaciations and the east antarctic

ice sheet: events in the Victoria Valley
area. DPP 80-22266. $30,568.

Chatterjee, Sankar. Texas Tech Universi-
ty, Lubbock, Texas. Stratigraphy and
paleontology of Gondwana rocks.
DPP 81-07152. $26,000.

Collinson, James W. Ohio State Uni-
versity, Columbus, Ohio. Stratig-
raphy, sedimentology, and sedi-
mentary petrology of the Permian-
Triassic Gondwana sequence in
northern Victoria Land. DPP 80-
20098. $30,000.

Denton, George H. University of Maine,
Orono, Maine. Cenozoic glacial his-
tory of the ice sheet. DPP 80-23714.
$84,646.

Elliot, David H. Ohio State University,
Columbus, Ohio. Geologic and pale-
ontologic history of the James Ross
Island basin, northern Antarctic
Peninsula. DPP 80-20096. $35,000.

Elliot, David H. Ohio State University,
Columbus, Ohio. Kirkpatrick basalt
group, northern Victoria Land. DPP
80-21401. $45,000.

Elliot, David H. Ohio State University,
Columbus, Ohio. Gondwana geology
of the Falkland Islands (Islas Malvi-
nas). DPP 80-25210. $18,000.

Kent, Dennis V. Columbia University,
Palisades, New York. Paleomagnetic
investigations of the relationship
between East and West Antarctica.
DPP 81-11762. $27,940.

Knopoff, Leon. University of Califor-
nia, Los Angeles, California. Long
period gravity and seismic observa-
tions at the South Pole. DPP 79-
21387. $150,000.

Kyle, Philip R. New Mexico Institute
of Mining and Technology, Socorro,
New Mexico. Mt. Erebus seismic
study. DPP 79-20316. $48,179.

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.
$30,799.

LeMasurier, Wesley E. University of
Colorado, Denver, Colorado. Vol-
canic geology of Marie Byrd Land
and its relationships to glacial and
tectonic history in West Antafctica.
DPP 80-20836. $15,010.

Ling, Hsin-Yi. Northern Illinois Uni-
versity, DeKaib, Illinois. Siliceous
biostratigraphy, paleoecology, and
paleoclimatology of deep-sea sed-
iments off the Pennell Coast. DPP
79-11304. $25,000.
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Mayewski, Paul A. University of New
Hampshire, Durham, New Hamp-
shire. History and significance of
ice mass fluctuations in Victoria Land.
DPP 80-19982. $42,257.

McGinnis, Lyle D. Northern Illinois
University, DeKaIb, Illinois. Seismic
and gravity studies of the upper crust
along the central Transantarctic
Mountains. DPP 80-19995. $54,415.

Plummer, Charles C. California State
University, Sacramento, California.
Geology of the basement complex in
the USARP Mountains, northern
Victoria Land. DPP 80-19956.
$55,276.

Southard, Rupert B. U. S. Geological
Survey, Reston, Virginia. Mapping
operations. DPP 81-12853. $170,300.

Taggert, James. U. S. Geological Survey,
Reston, Virginia. Seismological ob-
servatory at South Pole Station. DPP
81-11558. $16,000.

Tucker, Arnold J. University of Texas,
Austin, Texas. Geodetic and upper
atmosphere studies using artificial
earth satellites. DPP 68-00508. $1.

Webb, Peter N. Ohio State University,
Columbus, Ohio. Cenozoic bios tra-
tigraphy. DPP 80-23458. $34,999.

Webers, Gerald F. Macalester College,
St. Paul, Minnesota. Geology of the
Ellsworth Mountains. DPP 80-20482.
$55,668.

Wodzicki, Antoni. Western Washing-
ton University, Bellingham, Wash-
ington. Petrology, mineralization,
metamorphism, and paleomagnetism
of the Bowers supergroup, northern
Victoria Land. DPP 80-20728.
$45,931.

Zinsmeister, William J. Ohio State Uni-
versity, Columbus, Ohio. Early Ceno-
zoic biogeography of the Ross Sea
sector of Antarctica and Tasmania.
DPP 79-20215. $6,097.

Meteorology

Campbell, Malcolm J. Washington State
University, Pullman, Washington.
Hydroxyl experiments. DPP 79-
20827. $23,544.

Radke, Lawrence F. University of Wash-
ington, Seattle, Washington. Air-
borne studies of aerosols: volcanic,
marine, and anthropogenic. DPP
79-20857. $18,914.

Stearns, Charles R. University of Wis-
consin, Madison, Wisconsin. Collec-
tion and analysis of automatic

weather station data. DPP 79-25040.
$168,987.

Ackley, Stephen F. Army Cold Regions
Research and Engineering Labora-
tory, Hanover, New Hampshire. Air-
sea interaction and sea ice studies
during the U.S./U.S.S.R. Weddell
po!ynya expedition. DPP 80-06922.
$5,000.

Ocean sciences

Ciesielski, Paul F. University of Geor-
gia, Athens, Georgia. Auxiliary piston
coring for the 1981-1982 Glacier cruise
to the Ross Sea. DPP 81-13148.
$8,661.

Dick, Henry J. B. Woods Hole Oceano-
graphic Institute, Woods Hole, Mass-
achusetts. Petrology and geophysics
cruise along the plate boundary be-
tween 20°E and 35°E. DPP 81-
12989. $36,606.

Jacobs, Stanley S. Columbia University,
Palisades, New York. Oceanography
of the continental margin. DPP 79-
18674. $9,714.

Jayaweera, Kolf. University of Alaska,
Fairbanks, Alaska. Sea ice studies
using high resolution satellite
imagery from McMurdo. DPP 80-
24636. $53,785.

An unnamed glacier flows through the central region of the Morozumi Range, a 40-kilometer-long mountain range in northern Victoria Land.
The northern end of the mountains overlooks the convergence of the Gressit and Rennick Glaciers.

U.S. Navy photo (XAM-0261 -B-i 1-80) byJame Leitzel.
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Kennett, James P. University of Rhode
Island, Narragansett, Rhode Island.
Paleoenvironmental evolution of the
southern ocean based on deep-drilled
sedimentary sequences. DPP 81-
12615. $55,671.

Ledbetter, Michael T. University
of Georgia, Athens, Georgia. Pale-
oceanography and paleoclimatology
of the southern ocean using Islas
Orcadas and Deep Sea Drilling Proj-
ect cores. DPP 81-13147. $92,464.

Wise, Sherwood W. Florida State Uni-
versity, Tallahassee, Florida. Correla-
tion of Ara Islas Orcadas piston cores
and DIV Glomar Challenger drill
cores taken in the region of the Falk-
land Plateau. DPP 80-20382. $35,622.

Support and services

Gray, Rodney. ITT Services, Inc.,
Paramus, New Jersey. Specialized
support of the United States Ant-
arctic Research Program. DPP 80-
03801. $5,188,762.

Hart, Pembroke J. National Academy
of Sciences, Washington, D.C. Geo-
physics Research Board and Com-
mittee on Solar-Terrestrial Research.
ATM 79-14131. $2,750 ($121,000).

Pearigen, Jare M. Department of De-
fense (United States Navy), Washing-
ton, D.C. Logistic support of the U.S.
Program in Antarctica. DPP 76-
10886. $7,900,000.

U. S. Navy photo (XAM-0093-1 1-79) by Jeff Hilton.

Scott, Lawrence B. University of
Arizona, Tucson, Arizona. Feasibility
of hybrid wind-turbine diesel and
generators at McMurdo Station.
DPP 81-08420. $67,558.

Spilhaus, A. F. American Geophysical
Union, Washington, D.C. Publication
of Antarctic Research Series. DPP
80-19997. $60,000.

Antarctic fellowship
announced

For the fourth year the National En-
dowment for the Humanities, in coopera-
tion with the National Science Foundation,
will offer a fellowship for study of the
Antarctic. The program is intended to sup-
port up to 1 year of work which will make
a significant contribution to thought and
knowledge in the humanities. Applicants
must be doing or planning to do research
relating to Antarctica and must submit
applications no later than 8 January 1982.
The results will be announced by the end
of February.

The fellowship is awarded for a contin-
uous period of 3, 6, or 12 months for full-
time study and research, with a maximum
stipend of $5,500 for 3 months, $11,000
for 6 months, or $22,000 for 12 months.

The fellow will be expected to spend from
1 to 3 months in Antarctica between October
1982 and March 1983 and attend a 3-day
orientation session in Washington, D.C.,
in September 1982. Air travel between the
fellow's home and Arlington, Virginia for
the annual antarctic orientation, between
the fellow's home and Antarctica, and while
on the continent, along with polar cloth-
ing and subsistence in Antarctica, will be
provided by the National Science Foun-
dation.

The humanities, as defined by the Na-
tional Endowment, include the study of
language, linguistics, literature, his-
tory, jurisprudence, philosophy, social
sciences similar to the humanities in con-
tent and method, and the application of
the humanities to the human environment
with particular attention to their relevance
to current national life. Antarctic fellow-
ships were awarded in 1979 and 1981. The
1979 fellow composed a history of Ameri-
can involvement in Antarctica since 1945,
while the 1981 recipient is developing a
history of antarctic earth sciences.

The National Endowment reserves the
right not to make an award, and, all other
considerations being equal, will give pref -
erence to those individuals who have not
been to Antarctica before.

Although applicants need not have ad-
vanced degrees to qualify, candidates for
degrees and persons seeking support for
work leading toward degrees are not eligible.

Information and application materials
can be obtained through David Coder or
Joseph Neville, Antarctic Fellowship, Divi-
sion of Fellowships and Seminars, Mail
Stop 101, National Endowment for the
Humanities, 806 15th Street, N.W., Wash-
ington, D.C. 20506, telephone (202) 724-
0333.

Correction
In Volume XVI, number 1 (March 1981)

of the Antarctic Journal a table listing year-
round stations and wintering populations
was published on page 5. The wintering
population for Siple Station during 1980
was given incorrectly as 5. The correct
population for that season was 8.
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Weather at U.S. stations

1

'0
	 May 1981

	
June 1981	 July 1.981

Feature	 McMurdo	Palmer	South Pole	McMurdo I Palmer I South Pole	McMurdo I Palmer I South Pole
Average ternperature(°C)

0

0

0

0

	-22.8	- 5.2	-53.6	-19.9	- 6.3	-57.9	-20.5	- 6.8
Temperature maximum (°C)	10.2	7.0	30.8	5.3	3.0	43.7	- 9.7	3.0
(date)	 (7)	(15)	(3)	(20)	(18)	(23)	(17)	(4)
Temperature minimum (°C)	-36.9	-13.0	-70.4	-34.0	-16.0	-74.0	-33.9	16.0(date)	 (5)	(23)	(22)	(16)	(26)	(5)	(10)	(29)
Average station pressure (mb)

	986.96	991.2	680.33	980.05	993.7	676.26	988.32	994.0

Pressure maximum (mb)	1008.77	1016.0	690.65	1001.52 1017.0	694.71	1002.24	1027.0(date)	 (1)	(29)	(16)	(19)	(8)	(29)	(25)	(27)
Pressure minimum (mb)	972.23	965.0	668.64	957.77	962.0	660,68	963.8	958.0(date)	 (7)	(22)	(19)	(26)	(23)	(13)	(11)	(9)
Snowfall (mm)	 129.5	15.2	Trace	142.2	15.2	Trace	43.2	35.6
Prevailing wind direction	 0700	0600	0450	0700	0100	0450	0450	0300
Average wind

(m/sec)	 4,9	31	4.5	4.0	4,5	5.9	4.5	4.5

	

28.2	24.6	15.9	28.8	26.8	15.4	28.6	26,8

	

135 0	0300	2900	1800	0100	3600	1600	0300

	

(21)	---	(17)	(9)	---	(22)	(5)

	

7.1	7/10	5.6	4.5	7/10	3.3	4.2	7/10

	

5	5	12.3	14	5	19.3	16	5
INUIIJUVI pdzLIy cioudy days	 9	11	2.8	10	11	2.3	9	10
Number cloudy days	 17	15	15.9	6	14	8.4	6	16
Number days with visibility

less than 0.4 km.	 1.6	 .	.0	---	0.

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S 166°40'3E, Palmer 64 0 46'S 6403'W,
Amundsen-Scott South Pole 90 0 S. Elevations: McMurdo sea level, Palmer sea level, Amundsen-Scott South Pole 2835 meters. Siple Station
(75 055'S 83 055'W) was closed for the winter in February 1981 and will reopen November 1981. For prior data and daily logs, Contact
National Climate Center, Asheville, North Carolina 28801.

Fastest wind
(m /sec)
(date)

Average sky cover

Number clear days

-56.2
-39.6
(16)

-71.0
(27)

682.02

696.07

667.63
(26)

Trace

045°

5.0

19.6
360°
(31)

4.0
18.1

2.4

10.5

1.0

t.J
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