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U.S. Antarctic Research Program,
1980-1981

The 27th consecutive year of U. S. activity in Antarctica began in late August
with winter fly-in or "Winfly" flights from California to McMurdo Station.
This austral summer season (October 1980 to March 1981), over 270 researchers
will conduct 74 science projects in Antarctica. Science projects for the 1980-
1981 U.S. Antarctic Research Program range from rocket/balloon investigations
of the magnetosphere to the study of microscopic life forms in the dry valleys
of southern Victoria Land.

It
Upper atmosphere sciences

At Siple Station, approximately 40
scientists, representing 10 research
groups from the United States, Nor-
way, and England, will investigate
the precipitation of energetic elec-
trons from the magnetosphere. Three
Nike Tomahawk and four Super Ar-
cas rockets, along with 10 instru-
mented balloons, will obtain detailed
information on very-low-frequency
(VLF) wave-particle interactions.
Ground-based riometers, VLF re-
ceivers, and magnetometers at Siple
and its conjugate station in the
northern hemisphere, Roberval,
Quebec, will complement both rocket
and balloon observations, as will or-
biting research satellites. Data from
this program will improve the un-
derstanding of the earth's radiation
belts and of the composition and
processes occurring in the magneto-
sphere. The results also may have
application in plasma physics theory,
energy research, and communica-
tions. The seven rockets, provided
by the National Aeronautics and
Space Administration, will make
available information which cannot

be obtained from ground-based sta-
tions or satellites. The Nike Toma-
hawk rockets will have instruments
designed to measure the intensities
and directions of precipitating elec-
trons, VLF waves, and electric fields
at about 230 kilometers. On board
the Super Arcas rockets will be in-
struments to measure x-rays pro-
duced by precipitting electrons at
about 80 kilometers. These sounding
rockets, which will complement sat-
ellite data, can be directed to a partic-
ular place at the right time for a pe-
riod of minutes as opposed to
seconds.

The 10 balloons to be launched will
acquire more definitive information
on particle signatures associated with
transmitter-induced VLF radiowave
effects. Some of the balloons will be
instrumented with VLF receivers,
while others will have electric field
detectors.

For another atmospheric science
project, a new refracting telescope
will be set up 4 miles away from
South Pole Station to investigate the
growth and evolution of solar fea-
tures called supergranules. The tel-
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U.S. Navy (XAM-0127-12-79) by PH2 Swanstrom.

This camp, west of McMurdo Sound, is
typical of those used by small research
teams. Northern Illinois University ge-
ologists lived here while performing a
seismic investigation of sediments and
basement rock in December 1979.

escope has an 8-inch objective lens,
an 11 3/4-inch mirror, and a 65 1/2-
foot focal length; it is to be housed
in a 27-foot tower. The location was
chosen to avoid atmospheric distor-
tion by heat produced at South Pole
Station.

Supergranules, 1000-mile wide
specks on the sun's surface, are be-
lieved to be the result of upward and
downward movement of gas col-
umns in the solar convection zone.
The research team from the Univer-
sity of Delaware's Bartol Research
Foundation and the Solar Observa-
tory of the Royal Swedish Academy
of Science will study the interaction



of supergranules with sunspots and
other solar phenomena. it i hoped
that these investigations will provide
a greater understanding of solar con-
vection and solar cycles.

During 1979-1980, this team used
a 3-inch refracting telescope at the
South Pole to observe the sun. Dur-
ing five consecutive 24-hour periods,
the longest continuous sun obser-
vations ever made from a ground-
based observatory, they discovered
solar flares, previously undetected
by other observatories. Their obser-
vations also confirmed the existence
of solar global oscillations with 5-
minute periods and suggested that
longer periods (160 minutes) may
have come from deep within the sun.
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With the new telescope, which is ca-
pable of a higher resolution than the
3-inch, Swedish and U.S. scientists
will extend these studies this season.

A second solar project at South
Pole Station will use a portable re-
fracting telescope with a 5-inch ob-
jective lens and two pointing mirrors
to study the sun's normal oscillation
modes. Data on the sun's interior
and the processes that occur there
will be obtained by analyzing the
brightness at the edge of the solar
disk.

Other upper atmosphere studies
this season include investigations of
the morphology of dayside auroras
and their relationship to the inter-
planatary magnetic field, cosmic ray
intensity variations, upper atmos-
phere effects produced naturally by
thunderstorms in the area of Rober-
val and artificially by the Siple trans-
mitter, and atmospheric infrasound
waves.

Glaciology

Glaciologists from the Polar Ice
Coring Office (PICO) of the Univer-
sity of Nebraska will drill 500 meters
into the ice at the South Pole. An
electromechanical device, the drill
will remove an ice core, 7.6 centi-
meters in diameter, for paleoclimatic
and paleoatmospheric analysis. An-
other group at the coring site will
analyze a portion of the core for con-
centrations of nitrate and ammonium
ions. Their analysis will help to de-
temine if fluctuations in the concen-
tration of these ions can be related to
variations in climate, atmospheric
components and contaminants, and
solar activity.

During the 1978-1979 season, sci-
entists found a layer of sea ice frozen
to the bottom of the Ross Ice Shelf
at a site near the middle of the shelf.
This season, a group will use high
resolution impulse radar to try to de-
tect this sea ice layer around White
Island, near McMurdo Station. If
successful, the group will go on to
try to determine the ice crystal aline-
ment which is controlled by ocean
currents.

Earth sciences

Near McMurdo Station, a team of
United States, New Zealand, and Ja-
pan investigators will study the ac-

tive volcano Mt. Erebus to obtain a
long-term record of seismic activity.
Three permanent seismic stations
with telemetry links to Scott Base, a
New Zealand antarctic station, will
be installed to study the volcano's
magma lake and associated activities.
Data from the stations will add to the
knowledge of earthquake activity and
of the circulation of magma between
the deeply buried magma chamber
and the magma lake in the crater.

Concentrating in western Victoria
Land, a field team will begin a fourth
year of collecting meteorites. The
group also will study the relationship
of ice structure and topography to
the distribution of meteorites. From
antarctic meteorites, which are pro-
tected from contamination and ero-
sion by the cold, dry environment,
scientists have discovered the exis-
tence of such compounds as amino
acids which have originated in space.

Elsewhere on the continent, earth
scientists will continue investigations
begun over the last few years. One
group will travel 600 miles south of
McMurdo Station to the La Gorce
Mountains to study the sedimentary
and volcanic history and the struc-
tural and metamorphic development
near the Leverett and Scott Glaciers.
Several geologic and geophysical
teams will work in the area of
McMurdo Station and in the dry val-
leys, and a few projects will be based
in northern Victoria Land and the
Antarctic Peninsula.

Meteorology

From a research-configured air-
craft, scientists will measure volcanic
emissions from Mt. Erebus with a
computer-controlled particle mea-
suring system together with a sulfur
gas monitor. The results will assist
in determining the role volcanoes
play as a global source of aerosols.

Fifteen other meteorologic projects
are scheduled for this season. Inves-
tigations include climatology, syn-
optic meteorology, studies of aero-
sols and trace gases, and climate
monitoring. During October and No-
vember nine investigators will take
samples on deployment flights from
Pt. Mugu, California, to Antarctica
and on 13 scheduled research flights
in and around Antarctica.
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Biological and medical sciences

In McMurdo Sound and the Ross
Sea, investigations of protein syn-
thesis to assess metabolic adapta-
tions to year-round subzero temper-
atures, and of glycoprotein antifreeze
in specific polar fishes will be con-
ducted. Five avian research projects
include investigations of population
dynamics of south polar skuas, ther-
moregulatory processes in petrels
and penguins in the Antarctic Pen-
insula region, and behavior and ecol-
ogy of krill-consuming penguins on
King George Island. On White Is-
land, in McMurdo Sound, scientists
will study the winter behavior of
Weddell seals between January and
October 1981.

In the dry valleys, biologists will
continue their field investigations of
microorganisms thriving below the
surface of rocks. Microsensors will be
inserted into the fissures to monitor
continuously the temperature, hu-
midity, and light of this ecosystem.
Work during previous seasons has
suggested that microorganisms are
widespread in rocks of snow- and
ice-free areas and that they are im-
portant in rock weathering.

Ocean sciences

Between December 1980 and
March 1981, the RJV Melville of
Scripps Institution of Oceanography
will be in the southern ocean for
three 35-day research cruises. Dur-
ing the first cruise, a geological and
geophysical team from Woods Hole
Oceanographic Institution, Massa-
chusetts Institute of Technology, and
Columbia University along with
South African scientists will investi-
gate geothermal activity near the
Scotia Arc, dredge rock samples, and
conduct sea floor geophysical studies
to obtain more complete data on the
tectonics and origins of the Antarc-
tica-South American Ridge.

The second and third Melville
cruises will be devoted to an inter-
disciplinary marine investigation of
the eastern Scotia Sea, at the conflu-
ence of surface currents coming from
the Weddell Sea and the Drake Pas-
sage. The second cruise will empha-
size physical and chemical oceanog-
raphy, while the third will focus on
marine biology. One objective is to
gather data on the relationship be-

tween the life cycle and abundance
of krill and the circulation patterns
and other physical and chemical
characteristics of the Scotia Sea. (A
complete account of this project ap-
pears in the June 1980 Antarctic Jour-
nal.)

In another project in McMurdo
Sound, a laser profilometer will be
installed in a research-configured LC-
130 airplane to obtain statistical in-
formation on sea ice deformation. Ice
deformation affects the energy ex-
change among air, ice, and sea in
such ways as production or melting
of ice.

Marine scientists also will investi-
gate the levels of petrolelum- derived
and petroleum-related compounds,
both natural and synthetic, in the
marine food chain, winter survival
strategies of sea-ice diatoms, food
and feeding habits of asterozoan
echinoderms of the antarctic shelf,
and the ecological role of benthic for-
aminifera.

While the U.S. Coast Guard ice-
breaker Glacier is in transit from
McMurdo Station to Palmer Station,
sediment cores will be taken from the
continental margin of the Antarctic
Peninsula. Later, other investigators
may request samples from the Ant-
arctic Marine Geology Research Fa-
cility at Florida State University in
Tallahassee. Data from this continu-
ing investigation will be used to de-
velop a glacial sedimentation model
for the antarctic continental shelf,
slope, and rise. When completed,
the model will help to explain the in-
teractions of glacial, climatic, oceanic,
isostatic, and sedimentary processes.

Support

The Hero, which was overhauled
this boreal summer and fall in Long
Beach, California, will depart the
United States for Antarctica in early
November. After bringing the relief
crew and early science personnel to
Palmer Station, the Hero will return
the winter crew to Ushuaia, Argen-
tina, and then begin this season's
three round-trip cruises, two for bi-
ology and one for geology.

In late December the Polar Star will
resupply Palmer Station. This is a
change from recent years when the
British RRS Bransfield was used for
Palmer resupply.

At McMurdo Station three dormi-
tories will be completed, and a new
power plant constructed. Construc-
tion at Siple Station will be focused
on preparation for the rocket/balloon
campaign. At the close of this proj-
ect, support staff from Antarctic
Services Inc. will prepare the station
for closing this winter. It is to be re-
opened during the 1981-1982 sum-
mer season.

Antarctic Services Inc. will operate
the Palmer Station/Hero research
system, Siple Station, and South
Pole Station for the National Science
Foundation and provide administra-
tive and specialized assistance, con-
struction, and maintenance at
McMurdo.

As in past seasons, the U.S. Navy
will operate LC-130 airplanes and
UH-1N helicopters to transport U.S.
personnel, equipment, and cargo
throughout Antarctica, arrange for
Military Airlift Command transport
of personnel and cargo between the
United States and Antarctica, and
direct the operation of Military Sea-
lift Command supply ships and U.S.
Coast Guard icebreakers. Navy per-
sonnel also will operate McMurdo
Station and provide operational me-
teorology, communications, and
other services.

Following are brief descriptions of
each research project planned for the
coming season.
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U. S. Navy photograph (XAM-0322B-E-1 1-80) by PH2
Michael L. Mullen.

The entrance to the geodesic dome that
covers the main complex of buildings
at Amundsen-Scott South Pole Station.
Steel arches in foreground shelter fuel
bladders and other buildings. Drift has
occurred since completion of the com-
plex in 1975.
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Planned field research projects, 1980-81

Antarctic Peninsula
The role of leopard seals in the

antarctic marine ecosystem. Donald
B. Siniff, University of Minnesota, Min-
neapolis, Minnesota. Leopard seals
(Hydrurga leptonyx) will be captured,
tagged, and released in the pack ice
near the Antarctic Peninsula, making
use of a ship as a mobile research
platform. We will (1) obtain data on
the diurnal activity patterns and long-
range movements of leopard seals;
(2) document social behavior during
the pupping, weaning, and mating
season; (3) collect information on
seasonal and age-related changes in
food habits; and (4) investigate the
reproductive success and survival of
specific individuals. A field camp
will be maintained on fast ice. Tem-
porary radio tags will help track and
relocate leopard seals more easily
this season. This research is coordi-
nated with studies of food web re-
lationships in the antarctic ecosys-
tem. (S-003)

Thermoregulatory mechanisms in
antarctic birds. David E. Murrish,
State University of New York, Bingh-
amton, New York. We will continue
our study of Adelie penguins and
giant petrels to increase our under-
standing of thermoregulation in ant-
arctic birds. 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 Adelie
penguins and giant petrels, and
through the flippers (wings) of Ade-
lie penguins. (S-Oil)

Ecological and behavioral adap-
tations to antarctic environment at
Palmer Station. David F. Parmelee,
University of Minnesota, Minneapolis,
Minnesota. We will continue our study
of the ecological and behavioral ad-
aptations of shags, skuas, and gulls
in the vicinity of Palmer Station. Be-
sides investigating foraging behav-
iors, time-energy budgets, and pro-
ductivity of these birds at locations
immediately around Palmer, we will
make use of ship time to chart sea
bird colonies on Anvers, Brabant,
Low, and Snow Islands. If ice con-
ditions permit, we hope also to chart
these types of communities along the

coast of the Antarctic Peninsula, es-
pecially near the Trinity Coast. The
cruise is planned for November and
December 1980, since this period is
the best for surveying southern avian
communities. (S-012)

Physiological and biochemical
basis of freezing in terrestrial ar-
thropods. John G. Baust, University of
Houston, Houston, Texas. This season
we will continue our examination of
the physiological and biochemical
strategies of freezing resistance,
demonstrated by terrestrial arthro-
pods in the Palmer Station area.
These insects represent the highest
phylogenetic system capable of en-
during natural prolonged freezing
without discernible damage. Our re-
search involves isolating and exam-
ining the several enzymatic pro-
cesses responsible for producing and
eliminating a variety of cryoprotec-
tants depending on variations in
temperature. Our research on insects
that function normally despite core
temperatures many degrees below
freezing could contribute informa-
tion critical to low temperature stor-
age of tissues and organs. (S-028)

Fluxes of hydrocarbons through
the antarctic food web. Robert W.
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Riseborough, Bodega Marine Laboratory,
Bodega Bay, California. Making use of
the RN Hero, we will obtain water
samples to determine the levels of
petroleum-derived and related com-
pounds and of synthetic and natural
organic chemical compounds in the
marine food webs. Data obtained
should be useful to establish a base-
line in the event that exploitation of
offshore petroleum should begin in
antarctic waters. We will also census
penguincolonies and obtain data
that will provide a growth curve for
Adelie penguin chicks. The growth
curve might be a sensitive indicator
of present or future changes in the
available food supply, particularly
with respect to krill and other zoo-
plankton. (S-036)

Development of antarctic sea-
birds. Robert E. Ricklefs, University of
Pennsylvania, Philadelphia, Pennsylva-
nia. We will study the reproduction
and development of five species of
seabirds (Adelie penguin, giant ful-
mar, Wilson's petrel, blue-eyed shag,
and antarctic tern) at Palmer Station.
In particular we will examine paren-
tal care, growth, development of
homeothermy, and energetics. Chicks
will be studied both at their nests
and in laboratories at Palmer Station.
Our goal is to determine how the en-
vironment fashions the reproductive
patterns of birds. (S-038)
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Comparative behavioral and eco-
logical studies of pygoscelid pen-
guins in Admiralty Bay. Ronald G.
Butler and Wayne Trivelpiece, Mount
Desert Island Biological Laboratory, Sal-
isbury Cove, Maine. Our project ob-
jective is to conduct a comparative
study of the behavior and ecology of
krill-consuming pygoscelid penguins
(Adelie, chinstrap, and gentoo). Re-
search has shown that this penguin
genus may be a valuable monitor of
the southern ocean's krill stocks.
More information is necessary to de-
termine the role of members of this
genus in the marine ecosystem. We
will gather data on feeding prefer-
ences of adult pygoscelids and de-
termine the amount of food required
by these birds to raise their chicks.
In relation to reproductive studies,
we will investigate such factors as
nest and colony site selection, nest
site competition, predation pressure,
and social behavior important to re-
production. Comparative studies of
other more isolated rookeries will
also be conducted to determine the
effect man has had on the distribu-
tion and breeding habits of these
species. The Point Thomas area pro-
vides an ideal location for these stud-
ies as all three species breed sym-
patrically at that location. (S-040)

Foods and feeding habits of ant-
arctic asterozoan echinoderms. John
H. Dearborn, University of Maine,
Orono, Maine. Our objective is to pro-
vide detailed information on the food
habits, feeding behavior, and mor-
phology of feeding structures of cer-
tain ecologically dominant asteroid
and ophiuroid echinoderms found
on the antarctic shelf. We will deter-
mine the extent to which these echi-
noderms feed directly and indirectly
on krill and other zooplanktonic and
benthic prey and from the derived
detritus. From these data, we will be
better able to evaluate the role of
these predators and scavengers in
the flow of energy between the
plankton and the benthos. The types
of data obtained during this study
will be useful in the construction of
a model for trophic interactions of
benthic invertebrates, plankton, and
fish in the antarctic marine ecosys-
tem. (S-042)

Genesis of mineralization associ-
ated with Andean Intrusions, north-
ern Antarctic Peninsula region.
Douglas E. Pride, Ohio State Univer-

sity, Columbus, Ohio. We will inves-
tigate and sample mineralized areas
in the northern Antarctic Peninsula.
The data collected during our project
will help to determine both the min-
eral-resource potential of the area
and the genesis of the mineralizing
solutions in relation to igneous intru-
sives of late Mesozoic to early Cen-
ozoic age (50 to 100 million years
old). Intensive sampling and petrol-
ogic and geochemical studies, with
support of the RJV Hero, will be fo-
cused on two known mineralized
areas, south-western Anvers Island
and the South Shetland Islands. The
knowledge of these better known
mineralized areas will help develop
programs to evaluate the mineral-re-
source potential of more isolated and
less-exposed areas. (S-096)

Very-low-frequency (VLF) data
acquisition at Palmer Station and
analysis and interpretation of VLF
direction-finding data. D.L. Carpen-
ter and J.P. Katsufrakis, Stanford Uni -
versity, Stanford, California. We will
conduct broadband, synoptic, and
continuous VLF recordings in sup-
port of the 1980-81 Siple rocket pro-
gram and satellite programs. Contin-
uing attention will be devoted to the
operation of a frequency tracking/di-
rection-finding instrument that pro-
vides arrival bearing data on VLF
signals. These signals are propagated
in the earth-ionosphere waveguide,
from either fixed frequency trans-
mitters or from the exit points of
magnetospheric paths. We will fur-
ther investigate the "Trimpi effect,"
in which the amplitude of fixed fre-
quency subionospheric signals is
perturbed due to the scattering of
electrons into the lower nighttime io-
nosphere. This scattering is fre-
quently induced by whistler waves
that originate in northern hemi-
sphere lightning and propagate along
magnetospheric field-line paths. (5-
100B)

Air-sea-ice interaction investiga-
tions with X-band radar. Joseph A.
Warburton, Desert Research Institute,
Reno, Nevada. We will continue our
investigation of how the Antarctic
Peninsula acts as a mountain barrier,
affecting storms which approach Pal-
mer Station from the southern ocean.
We will investigate storms within a
150-kilometer radius of the station to
determine their motions, intensities,
and structures, and their effects on

sea ice and iceberg formations and
movement. Of particular interest is
the structure of precipitating storms,
apparently caused by considerable
temperature differences between the
surface of the ocean and the air
masses passing over the ocean. In
cooperation with British scientists at
Faraday Base (50 kilometers south of
Palmer), we will study radar reflec-
tivity-precipitation rate relationships
during snowfall. (S-252)

McMurdo Station and
vicinity

Tracking and position monitoring
of selected vertebrates. Donald B.
Siniff, University of Minnesota, Min-
neapolis, Minnesota. Population rec-
ords for Weddell seals in McMurdo
Sound constitute one of the most
significant long-term series for any
marine mammal species. Our field
effort is designed to maintain these
records on a small scale. A science
team consisting of two researchers
will monitor seals for census pur-
poses in the vicinity of Hutton Cliffs
and from selected islands in Mc-
Murdo Sound. Data obtained from
these observations will contribute to
our understanding of changes in
population abundance. (S-004)

The effect of temperature on lev-
els of glycoprotein antifreeze in ant-
arctic fishes inhabiting different
thermal environments. Arthur L.
DeVries, University of Illinois, Urbana-
Champaign, Illinois. One fundamental
strategy of adaptation shown by liv-
ing organisms is the adjustment of
rates of protein synthesis in response
to environmental factors. We will
continue our investigation of the
synthesis of the unique glycoprotein
antifreeze in certain antarctic fish
which enables them to survive while
swimming in ice-laden seawater. In
particular we will conduct long-term
warm acclimation experiments to ex-
amine why these fish apparently
maintain constant levels of this an-
tifreeze even during warm acdima-
tion. We will investigate the molec-
ular basis of this apparent
insensitivity to warm acclimation and
whether the amount of protein sny-
thesized is directly related to the
amount of messenger RNA coding
for it. We will also look at the peptide
antifreeze in the blood of the eel pout
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U.S. Navy photograph (XAM481521) by PHI K. K. Thornsley.
Dr. Arthur DeVries (left) and assistant bag a Dissostichus mawsoni (antarctic cod)
for transport to the aquarium near McMurdo Station for tests of antifreeze com-
pounds in the fish's blood.

to determine why a molecule so dif-
ferent from a glycoprotein can pro-
duce the same lowering of the freez-
ing point of blood. (S-005)

Respiratory virus transmission
among personnel at McMurdo Sta-
tion during the WINFLY isolation
period. Elliot C. Dick, University of
Wisconsin, Madison, Wisconsin. Our
study of the transmission, etiology,
and control of upper respiratory viral
infections among winter personnel
at McMurdo Station willbe contin-
ued this season. We will attempt to
repeat our 1979 work, when virus
transmission was apparently inter-
rupted by use of highly virucidal
handkerchiefs. The effectiveness of
less vigorous and ritualized use of
these handkerchiefs will be investi -
gated. We will use electron micros-
copy, tissue culture, and other tech-
niques to further our knowledge of
the etiology of respiratory illness
outbreaks among personnel in Ant-
arctica. (S-010)

Population biology of south polar
skuas. David G. Ainley, Point Reyes
Bird Observatory, Stinson Beach, Cali-
fornia. Over three seasons of research
at Cape Crozier, Ross Island, we
shall take a census of banded,
known-age south polar skuas. We
expect to find 200 birds (ages 10-20
years) that were banded between
1961 and 1970. We will compare our
data with those collected between
1964 and 1976 to estimate survival,
longevity, and emigration. One ob-

U.S. Navy (XAM10I-11 .79) by PH2 Hilton.
A Weddell seal emerges from McMurdo
Sound near Hutton Cliffs on Ross Is-
land.

jective is to perpetuate the banded
skua population at Cape Crozier for
future researchers. Because 9.3 per-
cent of the bands were illegible in
1976, during our first year, we will
remark those birds whose bands
show extreme wear. Since weather
strongly affects reproductive success
in this population, results of the cen-
sus should reveal the influence of
density dependent and independent
factors on population regulation. (S-
013)

Biology of Weddell seals during
the austral winter. G.L. Kooyman,
University of California, La Jolla, Cali-
fornia. Our study will focus on four
aspects of the winter behavior of
Weddell seals: distribution and social
interaction; diving characteristics (in-
cluding depth, duration preference,
and muscle chemistry changes be-
fore and after diving); visual and
acoustical modes of orientation; and
the physical and biotic nature of hab-
itats. We will work on White Island
and in McMurdo Sound between
January and October 1981. Data for
seal distribution surveys will be ob-
tained by direct observation and by
remote sampling using time-depth
recorders attached to the seals. We
hope to obtain new information on
important aspects of Weddell seal

ecology, behavior, and physiology as
well as insight into the adaptations
of other species. (S-026)

Protein metabolism in cold adap-
tation of antarctic fish. Audrey E.V.
Haschemeyer, Hunter College, City
University of New York, New York. Our
project focuses on the study of pro-
tein synthesis in antarctic fish as a
way to assess metabolic adaptation
to year-round subzero temperatures.
A major objective is to determine
rates of protein turnover in living
antarctic fish for comparison with
protein turnover rates in temperate
fish and in mammals. At McMurdo,
this season we will continue to in-
vestigate the biochemical mecha-
nisms responsible for the transfer of
information from nucleic acids into
protein sequences and to assay pro-
tein synthetic rates in living speci-
mens. The results should provide in-
sight into the mechanisms which
regulate protein synthesis in lower
vertebrates and into the evolution of
this fundamental biological process
which allows organisms to adapt to
extreme environments. (S-032)

Physiological adaptive strategies
of sea ice diatoms. Cornelius W. Sul-
livan, University of Southern California,
Los Angeles, California. Annual sea ice

Antarctic Journal



,o-t

An LC-130 Hercules on the annual sea ice runway near McMurdo Station. Another
specially equipped LC-130 will be used to conduct airborne research this season.

U.S. Navy photograph (XAM .0036.A.10.80) by PH2 Brad Guttilla.

is a unique habitat for under-ice mi-
croalgae communities, which are
dominated by diatoms. Our objective
is to determine how the diatoms sur-
vive winter, when continual dark-
ness precludes photosynthesis. The
diatoms are thought to survive by
reducing their metabolism or by fa-
cultative heterotrophy. We shall con-
centrate on the former hypothesis,
since prior studies suggest that fa-
cultative heterotrophy is not com-
mon in polar diatoms. An environ-
mental chamber will be built to mimic
changes in light, temperature, and
salinity associated with the onset of
winter, and perturbation studies will
be conducted in McMurdo Sound to
determine if declining light triggers
the adaptive changes necessary for
winter survival. The adaptation of
sea ice diatoms, important compo-
nents of carbon and energy flux in
the polar marine ecosystem, is sig-
nificant to the understanding of
overall productivity in polar seas. (S-
039)

Physiological ecology of benthic
shallow water foraminif era in
McMurdo Sound: A model for eval-
uating the ecological significance of
forminif era in the deep sea. T.
DeLaca, University of California, Davis,
California. We will analyze the phys-
iology and ecology of benthic fora-
minifera found on the shallow-water
muddy substrates of McMurdo
Sound. Our objectives for this sea-
son are to survey the trophic position
of selected species of foraminifera;
examine their metabolic activities
under various conditions; and deter-
mine their physiological tolerances.
In situ investigations in McMurdo
Sound will be performed to corro-
borate laboratory studies. Because of
unique conditions present in Mc-
Murdo Sound, a number of formi-
niferal species are found there that
normally occur only at abyssal depths
in tropical or temperate regions. The
study of these species may provide
new information on important as-
pects of deep-sea forminiferal biol-
ogy. (S-043)

Geodetic and upper-atmospheric
studies using satellites. Arnold J.
Tucker, University of Texas, Austin,
Texas. We will continue, at the
McMurdo geodetic satellite observa-
tory, to collect further dual-fre-
quency doppler data from polar or-
biting satellites, which transmit

similiar data to South Pole Station on
specific orbits. From both stations
the data we collect will help deter-
mine the spatial and time variations
of the ionosphere and provide geo-
detic positioning controls. The study
of variations in the earth's magnetic
field at a 1000-kilometer altitude will
be augmented by telemetered mag-
netometer data acquired from other
satellite passes. (S-051)

Acquisition of weather satellite
imagery. William I. Kosco, U.S. Geo-
logical Survey, Reston, Virginia. Dur-
ing the 1980-1981 season, two peo-
ple will operate a fixed satellite
doppler receiver. Repeated observa-
tions will provide information on po-
lar ice cap movement, for polar mo-
tions studies, and for updating the
ephemeride of the Navy navigational
satellite system. The personnel will
also operate a seismometer which is
a vital link in the worldwide,
standardized seismology network.
(S-052C)

Seismic studies in McMurdo
Sound. L.D. McGinnis, Northern Illi -
nois University, DeKalb, Illinois. In
November and December 1980, we
will conduct a seismic survey during
a traverse crossing of McMurdo
Sound, from McMurdo Station to
The Strand Moraines. This survey
continues our effort to chart the tran-
sitional geology and structure of this
region to determine the age, nature,
and tectonic plate characteristics of
the Transantarctic Mountains. (S-
053A)

Resource and radioactivity survey
by airborne gamma ray spectrome-
try. E. J. Zeller and G. Dreschhoff,
University of Kansas, Lawrence, Kansas.
We shall survey the radioactivity of
rocks in ice free areas. Reconnais-
sance was performed during the
1976-1977 season, but a return to
Ross Island and selected areas from
the Koettlitz Glacier to the Convoy
Range is required because of the
availability of new equipment which
simultaneously records individual
counts from uranium, thorium, and
potassium and will aid in evaluating
the uranium potential of the area.
Also, in 1978-1979, substantial con-
centrations of thorium minerals were
found in the Brown Hills. An effort
will be made to identify similar an-
omalies farther north in the Windy
Gully sandstone. (S-059)

International Mt. Erebus seismic
study. Philip R. Kyle, Ohio State Uni-
versity, Columbus, Ohio. An interna-
tional seismic study of the active vol-
cano Mt. Erebus is designed to obtain
a long-term record of seismic activ-
ity. Surveillance of the Mt. Erebus
magma lake and the associated activ-
ities, as well as petrologic studies of
material discharged from the vol -
cano, will also be undertaken. Co-
ordinated with Japanese and New
Zealand projects, field work for this
season will concentrate on the in-
stallation of three permanent seismic
stations with radio telemetry links to
Scott Base, a New Zealand antarctic
station. Two stations, each with a
single-vertical-component seismo-
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U.S. Navy photograph (90382-1-79) by Helms.

From this research hut on the active volcano Mt. Erebus, a seismic project and other
work will be conducted by Japanese, New Zealand, and U.S. scientists during De-
cember 1980 and January 1981.

meter, will be situated around the
flank of the volcano at altitudes of
1500-2000 meters. A third station,
consisting of three seismometers and
an acoustic sensor, will be installed
adjacent to the summit crater. The
data obtained from these stations
over a long observation period will
povide a more complete file on
earthquake activity and more accu-
rate hypocenter locations than pre-
viously possible. Preliminary selec-
tion of sites on the flanks of Mt.
Erebus will be made using Ski-doos,
followed by helicopter support when
the stations are installed. The data
resulting from the project will help
us to gain a better understanding of
the magma chamber and the magma
lake in the crater. (S-081)

Early Cenozoic biogeography of
the Ross Sea Sector of Antarctica
and Tasmania. William J . Zinsmeister,
Ohio State University, Columbus, Ohio.
We will continue our long-term study
of the effects of the final fragmenta-
tion of Gondwanaland and Cenozoic
climatic change on the distribution of
shallow-water molluscan faunas
along the southern circum-Pacific
during the early Tertiary. We will fo-
cus on the molluscan faunas of the
McMurdo Sound region and Tas-
mania. Changes in the molluscan
faunas in the southwestern Pacific
will provide data about the geologic
history of the Ross Sea sector of Ant-
arctica, changes in oceanic circula-
tion, and Cenozoic climatic changes
in the south Pacific. During our field

investigation this season, we will
collect glacial erratics of Tertiary-age
sediments around the Upper Ceno-
zoic moraines around McMurdo
Sound. The nine localities from which
we plan to take samples are Cape
Bird, Cape Crozier, White Island,
Black Island, Minna Bluff, Mt. Dis-
covery, Brown Peninsula, Taylor
Valley, and Wright Valley. Samples
collected in Antarctica will be com-
pared with other fossils from the
Eocene-Oligocene sequence exposed
on Tasmania, and fossil fauna from
New Zealand and southeast Aus-
tralia. (S-086)

Atmospheric infrasound studies.
Charles R. Wilson, University of Alaska,
Fairbanks, Alaska. This season we will
improve our capabilities to observe
auroral infrasonic waves from Wind-
less Bight on the Ross Sea. From our
observations, we hope to gain more
information on the source of infra-
sound. Measurements will be taken
of all infrasound in the pass band
from a 1 to 100 second period. (S-
108)

Radar measurements for detecting
sea ice under the Ross Ice Shelf.
Austin Kovacs, U.S. Army Cold Regions
Research and Engineering Laboratory,
Hanover, New Hampshire. The objec-
tive of our field program is to deter-
mine if the sea ice growth layer un-
der the Ross Ice Shelf can be detected
by using radar sounding. If this is
possible, we will try to determine the
crystal alinement of the sea ice, which

has been shown to be controlled by
ocean currents. (S-163)

Meteorological phenomena of the
McMurdo area. Austin W. Hogan,
State University of New York, Albany,
New York. Detailed meteorological
and atmospheric studies have been
carried out in the vicinity of South
Pole Station; however, such studies
have been relatively limited in the
McMurdo area. During both winter
and summer seasons 1980-81, we
will conduct research to define aer-
osol and electrical parameters of ant-
arctic continental and maritime air
masses. We will also study the
chemical and physical properties of
the precipitation which occurs in this
region. Our project will include ob-
servations of the interaction among
atmospheric aerosols, cloud pro-
cesses, and transport mechanisms.
The results should be applicable for
predicting the behavior of the same
mechanisms in midlatitudes where
experimentation is difficult due to in-
terference from continental and pol-
lution aerosols. Additional data on
the vertical distribution of aerosols
over Antarctica will be obtained on
the air sampling flights to be made
on the research-configured LC-130.
(S-255B)

Atmospheric events. R.J. Renard,
Naval Postgraduate School, Monterey,
California. In the vicinity of McMurdo
Station, we will use temperatures,
frost-points, and wind directions and
speeds collected during research-
configured LC-130 flights to investi-
gate thermal and moisture structures
and atmospheric circulations, pre-
ceding significant weather days.
Observations will be made of
such atmospheric occurrences as
subsynoptic scale, cyclonic circula-
tions and tropospheric moisture in-
trusions over the Ross Ice Shelf and
adjacent antarctic continental areas
south and east of McMurdo Station.
Data will be produced on magnetic
tape and processed by computer at
the Naval Postgraduate School in
Monterey, California. In addition to
these data and data from conven-
tional meteorological measurements
made at stations like McMurdo, vis-
ual and infrared weather satellite
observations recorded at McMurdo
and data from a mesoscale automatic
weather station network will provide
information for achieving project
goals. (S-268)
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Automatic weather station opera-
tions in the McMurdo area. Alan M.
Peterson, Stanford University, Stanford,
California. During the coming austral
summer, the automatic weather sta-
tions near McMurdo will be visited
for maintenance and recalibration.
Also, we will install an automatic
weather station readout system at
the McMurdo weather office. This
system will enable us to obtain direct
readout of data from the units in the
area. These data will be used for the
improvement of operational weather
forecasting and for study of mesos-
cale meteorology in the McMurdo
area by other investigators. (S-272)

Air chemistry and meteorology.
Elmer Robinson, Washington State Uni-
versity, Pullman, Washington. A criti-
cal problem in atmospheric chemis-
try is the prediction of possible
impacts of slow-reacting anthropo-
genic emissions on the atmosphere.
Measurements in the southern hem-
isphere, including Antarctica, give a
valuable base for atmospheric chem-
ical modeling which is necessary to
estimate long-term impacts. This
project will provide data on hydro-
carbons, halocarbons, and nitrous
oxide. Three times a week for about
2 months, the vertical distribution of
these trace gases will be sampled
from a helicopter between ground
level and about 10,000 feet. This
work will complement air sampling
done aboard the instrumented LC-
130 across the Pacific and over Ant-
arctica. (S-275A)

Airborne research support. Robert
Hickerson, Applied Physics Laboratory,
Johns Hopkins University, Laurel,
Maryland. During the field season,
our group will install and operate
equipment necessary for a variety of
science projects and coordinate the
needs of participating scientists. The
equipment will be installed aboard
an LC-130 (no. 159131) polar re-
search aircraft. We will assist in ac-
quiring data primarily for meteoro-
logical studies and air sampling
investigations. This year's research
will also include laser studies of pack
ice in the vicinity of McMurdo Sta-
tion. Aside from support supplied to
specific science projects, we will con-
tinue to operate the Airborne Re-
search Data System (ARDS). The
data acquired from this system will
be made available to scientists

through the World Data Center, in
accordance with National Science
Foundation policy. (S-280)

Airborne study of volcanic, ma-
rine, and anthropogenic aerosols.
Lawrence F. Radke and Peter V. Hobbs,
University of Washington, Seattle,
Washington. During the austral sum-
mer, order-of-magnitude increases
interrupt generally low levels of aer-
osols in the antarctic atmosphere.
The increases could originate from
volcanoes, stratospheric subsidence,
the oceans, or long-distance trans-
port from anthropogenic sources. We
shall measure emissions from Ross
Island's Mount Erebus, a volcano
that steadily releases both aerosols
and trace gases. The measurements
will extend our recent airborne stud-
ies of seven volcanoes in the north-
ern hemisphere (including the explo-
sive eruption of Mt. St. Helens) and
will add to the existing knowledge of
the role that volcanoes play world-
wide as sources of atmospheric aer-
osols. Background concentrations will
be measured in the McMurdo and
South Pole areas, with emphasis on
vertical distribution and marine aer-
osols. We shall make the measure-
ments with a computer-controlled
system for measuring aerosol size
distributions and with a sulfur gas
monitor that can differentiate SO2,
H2S, and COS. (S-281)

Microphysics of coastal cloud-aer-
osol interactions. V. K. Saxena, North
Carolina State University, Raleigh, North
Carolina. Scattered regions of the
antarctic coast are snow-free
throughout the year. These regions
can modify advected marine air and
may change its aerosol content. The
interaction of coastal clouds and aer-
osols, including submicron-size cloud
condensation nuclei, influences the
hydrologic cycle of Antarctica. Mi-
crophysical processes strongly influ-
ence whether a cloud produces a
raindrop or a snowflake and may af-
fect regional motion of clouds. Water
can exist in all three phases even at
minus 40°C and each phase change
releases latent heat. While flying un-
der, in, and over clouds along the
coast, and particularly over the snow-
free regions, we will measure con-
densation nuclei, droplet size distri-
bution, chemical characteristics of
water, the extent of cloud cover and
thickness, the volatility of cloud con-

densation nuclei, and the volume
and surface elements of aerosols.
Analysis will emphasize the micro-
structural stability of the clouds and
the physico -chemical characteristics
of aersols that participate in cloud
formation. These measurements will
be the first of their kind in Antarc-
tica. (S-282)

Collection and analysis of auto-
matic weather station data. Charles
R. Stearns, University of Wisconsin,
Madison, Wisconsin. Weather and cli-
mate between the Ross Sea and the
Antarctic Peninsula and along the
western shore of the Weddell Sea are
not well documented. Information
from satellites is valuable, but sur-
face data are needed for confirma-
tion. To collect the needed data, we
will deploy four automatic weather
stations during the austral summer
of 1981-1982 along the coast of the
Peninsula between 600 and 162° W.
The stations will measure surface
pressure, air temperature, wind
speed, and wind direction and trans-
mit the data to satellites for interro-
gation by ground stations. The data
obtained from these stations will be
used to make case studies of barrier
winds, foehn wind storms, terrain
effects, and ice transport from the
Weddell Sea. In addition, site visits
will be made to the automatic weather
stations already in place in the
McMurdo area, for maintenance and
recalibration of the units. (S-283)

Earth science research in the
McMurdo Sound region, 1980-1981.
Takesi Nagata, National Institute of Po-
lar Research, Tokyo, Japan. We will
perform geophysical studies at two
locations. In the dry valleys west of
McMurdo Sound, we will study geo-
logical structure and petrology of the
basement complex. This research will
contribute to a comparative study of
tectonic and metamorphic sequences
in Victoria Land and in the Lutzow-
Holm Bay region near Showa Sta-
tion. Microseismic observations also
will be made. On Mt. Erebus, we
shall work with U.S. and N.Z. seis-
mologistis to improve knowledge of
the distribution of local volcanic ac-
tivity and earthquakes and of the
properties of volcanic tremors. Three
automatic stations will telemeter
seismic data from the summit and
flanks to Scott Base, 30 kilometers
away. (S-305)
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Southern Victoria Land
Lake physiological adaptations.

Bruce C. Parker and George M. Sim-
mons Jr., Virginia Polytechnic Institute
and State University, Blacksburg, Vir-
ginia. We will identify and evaluate
several physiological adaptations of
algae which we either have proven
or have evidence to suspect occur
and are important in the ecology of
antarctic lakes. Our 3-year plan will
include searching for algae specifi-
cally adapted to cold temperature,
high salinity, low light, and low
phosphate and other nutrients; ob-
taining these algae in culture; and
laboratory testing of the plasticity
and extent of these physiological ad-
aptations. This season we will con-
centrate on identification and assess-
ment of adaptations acquired by
organisms living in the dry valley
lakes. (S-002)

Endolithic microorganisms in the
dry valleys and Dufek Massif: Pri-
mary producers in the antarctic de-
sert ecosystem. E. Imre Friedmann,
Florida State University, Tallahassee,
Florida. We will continue our studies
of the microbial flora living inside
rocks in the dry valleys near Mc-
Murdo Sound and at the Dufek Mas-
sif. Our research will include lichen
taxonomy, the chemistry, leaching,
and biological weathering of rocks,
non-photosynthetic endolithic bac-
teria, micrometeorology, and the
yearly nitrogen-accretion in rocks.
Additional experts will work on var-
ious aspects of this research. (S-015)

Trace metal and nutrient behavior
in the Onyx River and in Lake
Vanda, Antarctica. William J. Green
and G. Fred Lee, Miami University,
Oxford, Ohio. Taking water samples
every week between December 1980
and March 1981, we will gather de-
tailed information on the distribu-
tion, speciation, and transportation,
of trace metals and nutrients in Lake
Vanda and the Onyx River, which
feeds into the lake. The Onyx River,
the only true river on the continent,
is one of the few rivers in the world
derived completely from glacial melt.
Trace metal and nutrient measure-
ments will provide baseline data for
global and regional monitoring stud-
ies. Among our objectives are to de-
termine whether trace metals and
nutrients are being recycled and how
this influences the lake's ability to

support life. Also, we hope to pro-
vide insights into the nature of trace
metals and nutrients which can be
applied to aquatic studies of other
areas of the world, to determine
which physical-chemical factors of
these elements influence to residence
times in aquatic systems, and to ex-
plore the role of glacier flour in the
lake's trace metal economy and how
this substance relates to trace metal
enrichment of the southern ocean.
(S-041)

Late Cenozoic glacial history of
Antarctica. George H. Denton, Univer-
sity of Maine, Orono, Maine. Concen-
trating on the dry valley areas, we
will map glacial erosion anddeposi-
tional features of Marshall Valley,
the Quatermain Mountains, and As-
gard Range, during October 1980
through January 1981. Last season we
conducted similar investigations in
the Ellsworth Mountains, and from
these data, and from information ac-
quired this year, we will be able to
reconstruct former ice surfaces. The
combined data will provide us with
a necessary basis for testing the hy-
pothesis that the West Antarctic ice
sheet retreats to its present position
and maintains large ice shelves dur-
ing interglacial periods. During gla-
cial periods, we believe that the ice
sheet extends to the edge of the con-
tinental shelves in the Weddell and
Ross Seas. The ice sheet may also

collapse rapidly during extremely
warm interglacial periods. (S-056)

Search for meteorites. William A.
Cassidy, University of Pittsburgh, Pitts-
burgh, Pennsylvania. During the 1979-
1980 season, meteorites were col-
lected from a large patch of bare ice
that extends westward from Reckling
Peak for about 100 kilometers. To
continue this investigation, we will
travel by helicopter to the Allan Hills
area and from there by snowmobile
to the Reckling Peak ice patch. We
will also travel to Griffin Nunatak,
Brimstone Peak, Ricker Hills, and an
ice patch 50 kilometers west of this
group. By finding areas where me-
teorites have been concentrated we
will acquire data on modern ice flow
trends and directions to define past
ice dynamics and climates. (S-058)

Landforming processes in the dry
valleys. Franz-Dieter Miotke, Geo-
graphical Institute, University of Han-
over, West Germany. To gain more in-
formation on rock weathering, our
three-person research group will
continue this season with geomor-
phological field work at Taylor Val-
ley, Victoria Valley, and the Olym-
pus Range. Detailed measurements
and samples, including mapping,
photographic records, temperature
measurements in different rocks and
debris, salt content, and wind ero-
sion, will be taken. We will study the

0

U.S. Navy photograph (XAM-90206) by PHC J. W. Dobbels.
Field camps, such as this one, will be established in the dry valleys this season for
a variety of science projects. Pictured here is a camp on Lake Fryxell in Taylor
Valley with the Canada Glacier in the background.
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existing slope formation of these areas
to evaluate theories of landforming
processes. Observable data indicate
that debris rocks and boulders move
in a fashion similar to water on
slopes. In our field work, we expect
to find that the wind blows fine-
grained material out from under
larger rocks and boulders, causing
them to slide and become oriented
with their long axes downslope. With
samples collected from the dry val-
leys, we will continue laboratory tests
making use of a slope model to eval-
uate the speed at which these pro-
cesses occur. (S-077)

Ferrar Group rocks. Philip R. Kyle,
Ohio State University, Columbus, Ohio.
Newly discovered glassy silicic intru-
sive rocks in the Ferrar Supergroup
rocks from Butcher Ridge, near Dar-
win Glacier, in southern Victoria
Land, are unlike any presently
known in this geologic formation.
During our project, we will map in
detail and sample these rocks which
are of Jurassic age (approximately 175
million years old). It is hoped that
mapping will reveal their mode of
formation and their relationship to

University of Pittsburgh scientists rec-
ord the first meteorite find of the 1978-
79 season near the Allan Hills. This sea-
son's meteorite search will be in south-
ern Victoria Land in the area of Reckling
Peak.

LAMI
U.S. Navy (XAM.90209-78) by CWO D. Cramer

the area's more typical diabase sills
and dikes. We will perform major
trace and rare-earth-element anal-
yses, microprobe studies of mineral
chemistry, radiometric dating, and
isotopic analyses of oxygen and
strontium in Butcher Ridge samples.
(S-081B)

Cenozoic tilhites. Gunter Faure,
Ohio State University, Columbus, Ohio.
We will collect and study samples of
glacial deposits and rocks from nu-
merous selected localities in south-
ern Victoria Land to determine
whether the glacial deposits of the
region contain rock fragments of Pre-
cambrian age that could have been
derived from East Antarctica. The
presence of such fragments in certain
kinds of glacial deposits indicates
that the deposits may have been
formed by the movement of an ice
sheet across the Transantarctic
Mountains between 1 and 25 million
years ago. To gain more detailed in-
formation on this occurrence, we will
need samples from different kinds of
glacial deposits from different loca-
tions, from granitic basement rock,
and from Beacon sandstones. Sites
will be selected as work progresses
and will include locations within the
dry valleys (Wright, Victoria, and
Taylor Valleys), in Beacon Heights,
the Olympus and Asgard Ranges,
the Allan Hills and in major outlet
glaciers (Skelton, Ferrar, and McKay
Glaciers). As a secondary objective,
we will examine Permian tillites of
the Beacon sandstones and the coal
deposits that overlie them. (S-091)

Chemistry and petrogenesis of or-
bicular rocks from the Taylor Valley
region. P. S. Dahl and D. F. Palmer,
Kent State University, Kent, Ohio. We
will study the processes of chemical
diffusion and magmatic assimilation
by examining orbicular and related
rocks (granodiorite, granite, xenol-
iths, and gneisses) in Taylor Valley.
Preliminary field work and micro-
probe analyses have shown that or-
bicules, nearly spherical bodies with
concentric mineral-chemical zona-
tion, result from chemical gradients
developed between the magma and
xenolithic orbicule cores. Our scien-
tific objectives are to examine, in the
Taylor Valley, previously reported
occurrences of orbicules and to col-
lect samples for chemical and miner-
alogic analysis. From this study we
hope to clarify some of the mecha-

U.S. Navy (90303-12-78) by Frank Bair, Jr.
This field camp in Beacon Valley, a dry
valley in southern Victoria Land, served
as a base camp for Florida State Uni-
versity scientists studying endolithic
microorganisms in rocks. Their re-
search this season continues in the dry
valleys.

nisms of orbicular formation and to
test the use of orbicules as petrologic
records of physico-chemical changes
within the melt. Since the orbicules
appear to form by a high-tempera-
ture diffusion process, we plan to
explore the controlling factors of such
diffusion in this particular geologic
setting. (S-098)

Dry valley magnetostratigraphy.
Donald P. Elston, U.S. Geological Sur-
vey, Flagstaff, Arizona. The stratigra-
phy and ages of surface units in the
eastern portion of the Taylor Valley
have not yet been identified or re-
lated to a potential major strati-
graphic discontinuity found in the
upper part of a hole, drilled at Com-
monwealth Glacier. Our multidisci-
plinary research team, in cooperation
with representatives of the New Zea-
land Antarctic Research Program,
will investigate this area by means of
geologicmapping, section measur-
ing, drill coring, isotopic dating, and
magnetic polarity. The objective is to
study the magnitude of one or more
unconformities that separate a thin
layer of young glacial deposits from
older underlying deposits, estimated
to be as old as late Pliocene in age.
From this project, we hope to gain
more information on sea level
changes and incursions of Ross Sea
ice in Pliocene and Pleistocene time.
(S-099)
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Remote or multiple sites
Biology of two genera of small

odontocete whales in the Antarctic.
J. R. Jehi and W. E. Evans, Hubbs-Sea
World Research Institute, San Diego,
California. In January 1981 our team
will board an icebreaker in McMurdo
Sound to census and photograph
small whales, while enroute to Pal-
mer Station and Ushuaia, Argentina.
Vocalization patterns at preselected
stations will be recorded daily,
through use of deployed sonobuoys.
Variation in the color patterns of the
whales will be logged and used to
help distinguish regional stocks,
family groups, and individuals. These
data will help to elucidate the distri-
bution and seasonal migration of the
small odontocete whales in antarctic
waters and along the coast of South
America. (S-034B)

Bacterial plankton dynamics and
adaptation in antarctic waters. Roger
B. Hanson, Skidaway Institute of Ocean-
ography, Savannah, Georgia. Begin-
ning in September 1980, we will fur-
ther investigate changes in the
physiology, biochemistry, and pop-
ulation succession of microhetero-
trophs adapted to antarctic surface
water as it leaves a region of high
primary productivity and low tem-
perature and sinks below the photic
zone. We are particularly interested
in the adaptation and functional role
of bacterioplankton as a food source
and a consumer of dissolved organic
matter in the southern ocean. Pop-
ulations in the antarctic surface
waters will be compared with those
in water that have been out of com-
munication with the surface beyond
the Antarctic Convergence. The data
from this season's research and from
last season's work will supplement
knowledge of the primary productiv-
ity of the southern ocean by further-
ing our understanding of this trophic
level. (S-037)

Seismic studies in the Cape Hal-
left region. L. D. McGinnis, Northern
Illinois University, DeKaib, Illinois. As
a part of our survey of the transi-
tional geology and structure of this
region, two members of the seisimic
survey team from the McMurdo
Sound area and two U.S. Geological
Survey geophysical technicians will
conduct, during January and Febru-
ary 1981 from aboard an icebreaker,

a marine geophysical study in the
nothern Victoria Land-Cape Hallett
area. While cruising from McMurdo
to Cape Hallett, a seismic streamer
will be towed at 6 knots along a
north-south track in the open water
as close to the mountains as possible.
(S-053B)

Tectonic development of West
Antarctica and its relation to East
Antarctica. Ian W. D. Daiziel, Lamont-
Doherty Geological Observatory of Co-
lumbia University, Palisades, New York.
This project, a cooperative effort with
the British Antarctic Survey (BAS),
will consist solely of airborne geo-
physical investigations. Ice radio-
echo-sounding data will be gathered
using a BAS Twin-Otter aircraft, near
the Ellsworth Mountains. This
study's primary objectives, which
were planned on the reconnaissance
work of earlier projects, are to inves-
tigate the tectonic placement of the
Ellsworths within West Antarctica in
relation to the Antarctic Peninsula
and the Thurston Island-Eights Coast
region. To develop a balanced as-
sessment of potential for antarctic
hydrocarbon resources, a better un-
derstanding of the nature of the crust
between East and West Antarctica is
necessary. Through our field studies,
we hope to add to the understanding
of the tectonic development of West
Antarctica and its relationship to the
East Antarctic craton. (S-063A)

Field investigation of the LaGorce
Mountains and data reduction on
rocks from the Leverett and Scott
Glacier areas. Edmund Stump, Arizona
State University, Tempe, Arizona. We
will investigate rocks of the LaGorce
Mountains to decipher the sedimen-
tary and volcanic history and the
structural and metamorphic devel-
opment of the Leverettand Scott
Glaciers. These data will be related
to events recorded elsewhere in the
Transantarctic Mountains. Our ob-
jectives are to investigate the La-
Gorce and Wyatt Formations and the
conformable contact between them;
to measure the Wyatt section; to
study the structure of the LaGorce
Formation; and to collect granites in-
truded in these areas. Samples will
be taken primarily from the base-
ment rocks, which encompass a wide
variety of intrusive igneous and me-
tamorphosed clastic, carbonate, and
volcanic rocks. Our laboratory work
will include petrography of all rock

types, a chemical analyses of igneous
rocks, and radiometric dating of ap-
propriate samples. (S-076)

History and significance of ice
mass fluctuations in interior north-
ern Victoria Land. Paul A. Mayewski,
University of New Hampshire, Durham,
New Hampshire. Between November
1980 and January 1981, a four-man
team will deploy to the eastern side
of the Morozumi Range, adjacent to
Rennick Glacier, in northern Victoria
Land. We will study changes in out-
let, tributary, and alpine glaciers, in
snow and ice patches, and in ice-
marginal lake distribution. These
changes document glacier recession
and its effects. Since the removal of
marine grounded ice from the coast
of northern Victoria Land sometime
prior to 10,000 years ago, the inter-
face between floating and grounded
ice of the Rennick Glacier, the largest
outlet glacier in this region, has been
migrating inland. By comparing the
history of fluctuations in different
size ice and in the snow mass, we
hope to show how the inland move-
ment of this glacier is related to re-
gional climatic change and ice-sur-
face lowering. The scientific program
will be comprised of radio-echo
sounding, ice-coring to obtain sam-
ples for chemical analysis, and set-
ting up velocity/strain/mass balance
nets for three to four glaciers in the
region along the traverse line. Dur-
ing this 3-year project, we will begin
to map glacio-geomorphic features,
to date (relatively and absolutely)
glacio-geomorphic features, and to
determine current and glacial activity
in this area. (S-092)

Retrograde of Vostok Station
equipment. Robert A. Helliwell, Stan-
ford University, Stanford, California. In
December, one researcher and
equipment, which has been used to
investigate the phase and amplitude
characteristics of subionospheric sig-
nals propagating to Vostok from the
Siple Station VLF transmitter, will be
returned to Stanford from Vostok
Station (USSR). Older equipment
will be left at Vostok. (S-100C)

Installation of one and operation
of two data micropulsation stations.
Laurence J . Cahill, University of Min-
nesota, Minneapolis, Minnesota, and
Roger L. Arnoldy, University of New
Hampshire, Durham, New Hampshire.
We will continue operation of the
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U.S. Navy photograph.
On the blue (hard, snow-free) ice near the Allan Hills, a remote field camp serves as
a base for geologists.

digital micropulsation stations at Si-
pie Station, Antarctica, and Rober-
val, Canada, and will analyze the
data collected in 1979 and 1980. With
optical data at Siple taken at several
wavelengths, we will estimate char-
acteristic energy of precipitation and
proton intensity. We will pursue
more correlation work with other
measurements at Siple, such as ac-
tive and passive VLF magnetometer
observations. A new digital micro-
pulsation station will be constructed
at South Pole Station for high lati-
tude and cusp ULF wave studies and
for correlation of the ground ULF
data with magnetic field observa-
tions made by the Dynamics Ex-
plorer spacecraft. In conjunction with
other South Pole studies, we will in-
vestigate the relationships among
particle precipitation, field aimed
currents, optical emissions, and
plasma waves. The new station will
operate in collaboration with other
proposed VLF, riometer, optical,
magnetometer and particle measure-
ments taken at South Pole Station.
(S-102)

Cosmic ray intensity variations.
Martin A. Pomerantz, Bartol Research
Foundation, University of Delaware,
Newark, Delaware. Cosmic rays pro-
vide a powerful tool for studying ex-
otic astrophysical processes that oc-
cur on the sun and in its far reaching
atmosphere that controls space near
Earth. The antarctic monitoring sta-
tions are crucial for probing the in-
terplanetary plasma dynamics
through observations of variations in
relativistic (over I gigaelectron-volts)
galactic cosmic rays. We shall con-
tinue our observations during the
forthcoming 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. At both South Pole and
McMurdo Stations, we shall use a
new high-resolution nometer (rela-
tive ionospheric opacity meter) to get
unprecedented observations of low
energy particle precipitation. (5-
109A)

Riometry in Antarctica and con-
jugate regions. T. I. Rosenberg, Uni-
versity of Maryland, College Park,
Maryland. A riometer, or relative ion-
ospheric opacity meter, provides
continuous data economically on
temporal and spatial variations of
energetic particle precipitation.
Riometer data help to show features
of solar particle entry into the mag-
netosphere and the dynamic pro-
cesses of magnetospheric particle in-
jection, drift, and modulation. We
shall install 20-, 30-, and 51.4-meg-
ahertz riometers and a digital data
recorder at South Pole. At McMurdo,
30- and 51.4- megahertz riometers
with chart recorder will also be in-
stalled. A digital data recorder will
be installed at McMurdo the follow-
ing season. The measurements are
expected to identify previously un-
detected new relationships in wave-
particle interactions in the magnetos-
phere. (S-111B)

Ultra-low-frequency micropulsa-
tion measurements. R. Heacock and J.
V. Olson, University of Alaska, Fair-
banks, Alaska. As a part of the Inter-
national Magnetospheric Study, we
have been recording magnetic field
pulsation data to determine the re-
lationship of micropulsations in the
polar cap region to those in the mag-
netosheath medium. This work was
conducted by a U.S. scientist who
collaborated with Soviet Union re-
searchers at Vostok Station (USSR).

Since the international study has
been completed, this season we will
phase out our program and return
our equipment from Vostok. (S-116)

Antarctic sea ice. S. F. Ackley, U.S.
Army Cold Regions Research and Engi-
neering Laboratory, Hanover, New
Hampshire. Physical, structural, and
possibly electromagnetic surveys of
fast ice in McMurdo Sound, and re-
mote sensing flights over pack ice,
are planned for this season. For the
fast ice survey, we will use both ve-
hicle and helicopter support; and for
remote sensing, research-configured
LC-130 support. We will continue to
analyze the information obtained
from data buoys deployed last year
to determine the seasonal pattern of
sea ice deformation in the Weddell
Sea. (S-205)

Marine geology—antarctic continental
margin. John B. Anderson, Rice Uni-
versity, Houston, Texas. This year,
we will take piston cores from aboard
USCGC Glacier on the ship's transit
from McMurdo to Palmer and will
continue to survey the continental
margin. We will examine and de-
scribe sedimentation processes (both
glacial and nonglacial), take core
samples of ancient sediments, and
survey iceberg sediment transport.
Other investigations will include
closely spaced bottom sampling of
antarctic benthic foraminifera, paleo-
oceanographic studies of previously
obtained Ross Sea core samples that
will hopefully provide information
on the variations in sediment trans-
port to this area from the East and
West Antarctic Ice Sheets, and mi-
croscopic analyses of glacial sedi-
ments for silica geochemistry. The
continental margin survey includes
constructing detailed bathymetric
maps, plotting ice fronts, and ac-
quiring a collection of geologic sam-
ples. Sample locations and descrip-
tions of materials collected will be
made available to other investigators
through the Antarctic Marine Geol-
ogy Research Facility at Florida State
University and through publication.
(S-207)

Meteorological phenomena over
Antarctica. Austin Hogan, State Uni-
versity of New York, Albany, New York.
As a part of our project to determine
the meterological processes which
transport aerosols to and over Ant-
arctica, one member of our team will
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USCGC Glacier will be used for science and support activities during the 1980-81
season. Pictured here, the Glacier tows the deteriorating ice wharf away from
McMurdo Station at the close of last season.

U.S. Navy photograph (XAM .159.2.80) by PH3 Hitchcock.

conduct experiments at South Pole
Station and Vanda Station (New
Zealand) in collaboration with New
Zealand meteorologists. For 4 to 6
weeks beginning in October, small
temperature and humidity sondes
will be flown over Vanda Station. We
will measure the mixing depth to
which dusts can be carried during
different wind conditions and the
rate at which dusts enter the atmos-
phere as winds pass down the valley
in which Vanda is located. Similar
experiments will be conducted at
South Pole Station. (S-255A)

Submicron particles in Antarctica.
Glenn E. Shaw and Virginia Ferrell,
University of Alaska, Geophysical Insti-
tute, Fairbanks, Alaska. We will study
submicron-sized particles in the air
over the antarctic continent to verify
hypotheses concerning their source,
transport mechanism, and removal.
In 1980-1981 with the support of a
research-configured LC-130, we will
perform experiments to derive size
and vertical distributions and com-
position of aerosol particles over three
locations: (1) immediately poleward
of the storm belts at 55°-65° latitude,
(2) McMurdo coastal area, (3) the po-
lar plateau (near South Pole Station).
Particular attention will be given to
sulfate particles to obtain informa-
tion on their origin. Hypothetical
sources are the stratosphere and par-
ticles nucleated from trace gases
which may emanate from the oceans
or from distant locations. Making use

of a previously developed diffusion
transport model, we will investigate
for vertical distribution and size dis-
tribution in sulfate particles. To ver-
ify the predictions of the diffusion
transport model, we will conduct a
series of optical experiments at sur-
face-based locations at different alti-
tudes in the Victoria Range. (S-259)

Atmospheric emission measure-
ments from California to the South
Pole. David G. Murcray, University of
Denver, Denver, Colorado. We are in-
terested in the distribution of minor
atmospheric constituents from Cali-
fornia to the South Pole and in daily
variations around Antarctica. Using
an infrared emission spectrometer
that measures radiation in wave-
lengths of 7 to 13 microns, we shall
measure spectra on flights to and
over Antarctica. The infrared tech-
nique enables us to take measure-
ments above the airplane to deter-
mine the column densities of
molecular species. Atmospheric
emission spectra reveal the atmos-
pheric overburden of various con-
stituents and also yield data on the
variability of these quantities under
different weather conditions. The in-
formation will be used to test the ac-
curacy of current atmospheric chem-
istry models that consider the
possible effects of man's activities on
the stratosphere. (S-270B)

Katabatic winds in Antarctica. Gerd
Wendler, University of Alaska, Fair-

banks, Alaska. Katabatic, or gravity
driven, winds strongly influence the
climate of Antarctica. To improve our
understanding of these winds, three
automatic weather stations were set
up last austral summer between Du-
mont d'Urville and Dome C to collect
data for comparison with existing
theoretical models. This study is a
collaborative effort with Professor
Poggi of France, who is establishing
complementary weather stations in
and around Dumont d'Urville. This
summer, we will install three more
automatic weather stations to im-
prove the data base. In addition, we
will carry out two airborne research
missions to collect vertical profile
wind data above the automatic
weather stations. (S-277)

Measurements of the hydroxyl
radical. Malcolm J . Campbell and John
C. Sheppard, Washington State Univer-
sity, Pullman, Washington. The hy-
droxyl radical (OH), which has a
central role in clean atmosphere
chemistry, is the most important ox-
idant for most hydrocarbons, sulfur
compounds, and other compounds
that enter the atmosphere from the
biosphere. Calculations show that
the hydroxyl concentration is sensi-
tive to assumptions made in model-
ing 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 Antarc-
tica. We shall determine the hy-
droxyl 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 illu-
mination. (S-279)

Nutrient chemistry of ammonium
in antarctic surface waters. Douglas
C. Biggs, Texas A&M University, Col-
lege Station, Texas. We will study the
extent to which the biogenic regen-
eration and cycling of ammonium
(NH 4 j promote the high biological
productivity of the surface waters
surrounding Antarctica. The objec-
tives for this study, which will con-
centrate in the Drake Passage and
north Weddell Sea are (1) short-term
temporal (4-6 hours) and spatial (1-
10 kilometer) scales of variability in
epipelagic vertical profiles of am-
monium; (2) the effect of icebergs
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U.S. Navy (XAM-0128-12-79) by PH2 Swanstrom.

Lyle McGinnis and Tim Nelson of North-
ern Illinois University prepare equip-
ment to measure shock waves from ex-
plosive charges set off on the ocean
floor.

and melting pack ice on epipelagic
ammonium (NH 4 4-) concentrations;
and (3) the contrast between 15 NH4
uptake and 15 NO 3 uptake under
various light and nutrient enrich-
ment conditions to determine
whether NH 4 is taken up consist-
ently in preference to NO 3 - by ma-
rine phytoplankton. This work will
be a part of an interdisciplinary study
of the antarctic marine ecosystem.

A multidisciplinary study of the
eastern Scotia Sea. Osmund Holm-
Hansen, Scripps Institution of Ocean-
ography, La Jolla, California. We will
focus our investigation on the rela-
tionship between the physical and
biological characteristics of confluent
water masses in the eastern Scotia
Sea. Specifically we are interested in
the properties of the northern
boundary of the Weddell Sea out-
flow which are important to high
densities of krill and to krill devel-
opment. Scientists representing a
range of marine-related disciplines
will contribute to the project, which
will be accomplished during two
cruises. The first will concentrate on
physical and chemical oceanogra-
phy, while the second will focus on

marine biology, particularly that of
krill. During the biology program,
we will also study the biomass and
metabolic activity of phytoplankton,
bacteria, and non-Euphausiid zoo-
plankton in order to increase our un-
derstanding of the dynamics of the
food web in antarctic waters. Much
of the plankton work has two pri-
mary goals: (1) to increase our un-
derstanding of the factors that limit
growth rates in Antarctic waters, and
(2) to estimate the availability and
suitability of food for Euphausiid nu-
trition. An important aspect of the
phytoplankton program is to deter-
mine the importance of water col-
umn stability and vertical mixing to
the distribution and photosynthetic
rates of phytoplankton.

Petrology and geochemistry of the
crust and upper mantle of the south-
ern circumpolar ocean between 30°W
and 30°E. Henry J . Dick, Woods Hole
Oceanographic Institution, Woods Hole,
Massachusetts. During a 35-day re-
search cruise, we will investigate
geothermal activity near the Scotia
Arc, dredge rock samples, and con-
duct sea floor geophysical studies.
We will focus our efforts on a region
extending from the intersection of
the Antarctica-South America Ridge
near the South Sandwich Islands
and to the Conrad Fracture Zone at
550 40'S, 3° 51'W. Dredge samples
from this fracture zone will be used
to study petrologic variations and
systematic chemical changes in rocks.
Our project is the final phase of an
international geological and geo-
physical study to systematically sam-
ple and survey the Antarctica-South
America plate boundary.

Siple Station
Very-low-frequency probing of

the magnetosphere. R. A. Helliwell
and J. Katsufrakis, Stanford University,
Stanford, California. We will partici-
pate in joint very-low-frequency
(VLF) experiments with the rocket
and balloon programs at Siple Sta-
tion. We will continue to conduct ex-
tensive Siple transmitter operations,
transmissions to various satellites,
snyoptic broadband VLF operations,
and special cooperative programs
with other antarctic VLF stations. We
will take part in the ATS-3 satellite
communications with Roberval Sta-
tion, Canada. Experimental objec-

tives for the project include deter-
mination of the mechanisms by which
natural and manmade waves cause
particles to precipitate from the
Earth's radiation belts into the at-
mosphere; investigation of the de-
pendency of waves, transmitted from
ground stations, on the energetic
particle distribution function as ob-
served on satellites; and study of
magnetosphere and ionosphere dy-
namics in the region of Siple Station.
We will also make use of the Siple
transmitter signals for direction-
finding at the conjugate station Rob-
erval, and as a means of inducing
ionospheric effects to be studied by
digital ionosode techniques. (S-100A)

Flux-gate magnetometer installa-
tion. L. J . Lanzerotti, Bell Laboartories,
Murray Hill, New Jersey. The flux-gate
magnetometer and digital data ac-
quistion system at Siple Station are
used extensively for studies of hy-
dromagnetic wave phenomena and
subauroral magnetic activity in the
Earth's magnetosphere. Our present
concentration is on measuring azi-
muthal wave lengths and phase
velocities of hydromagentic disturb-
ances at subauroral latitudes.
Simultaneous magnetometer mea-
surements at different longitudes will
enable us to test different theories of
hydromagetic wave generation and
propagation in the magnetosphere.
Siple data will be crucial in defining
the standing waves that will be used
in the analysis. In cooperation with
University of Maryland scientists, we
also will use riometers to detail the
latitude dependence of particle pre-
cipitation events at midlatitudes and
the effects on precipitation of hy-
dromagnetic waves. (S-101)

Photometer observations of parti-
cle precipitation. Stephen B. Mende,
Lockheed Palo Alto Research Laboratory,
Palo Alto, California. Continuing our
collaboration with Boston College,
we will investigate optical emissions
caused by energetic particles. Recent
observations of wave correlated op-
tical emissions at Siple Station pro-
vide a good basis for further study
of the optical signatures of precipi-
tating particles. At midlatitudes these
particles are closely coupled to wave
phenomena observed in the ultra-
low and very-low frequency range.
We will also analyze the 1980 data
taken by the monitoring camera in-
stalled at South Pole Station by Bos-
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ton College investigators for observ-
ing optically the cusp auroras. (S-
104)

Naturally and artificially stimu-
lated electron precipitation near the
plasmapause. T. J. Rosenberg and D.
L. Matthews, University of Maryland,
College Park, Maryland. Since 1970 we
have launched instrumented bal-
loons from Siple Station to measure
bremsstrahlung x-rays in collabora-
tion with other projects. Although
data from these flights are used in a
number of ways, definitive identifi-
cation of a particle signature associ-
ated with transmitter-induced very-
low-frequency radiowave effects has
not yet been made. This season, we
shall launch 10 balloons with x-ray
scintillation counters. Some of the
balloons will have VLF receivers pro-
vided by the University of Oslo, and
others will have DC electric field de-
tectors provided by the University of
Houston. These balloons will be used
to gather data relating to electronic
precipitation near the plasmapause
and to study the physical processes
involved in magnetospheric wave-
particle interactions. The launches
will be coordinated with the rocket
launches from Siple, balloon flights
from Roberval, Quebec, and opera-
tion of the Siple VLF transmitter. (S-
lilA)

Rocket-borne investigation of
electron precipitation triggered by
very-low-frequency emissions. David

L. Matthews and Theodore 1. Rosenberg,
University of Maryland, College Park,
Maryland. The very-low-frequency
(VLF) transmitter at Siple, operated
since 1973, produces controlled wave-
particle interactions in the magnetos-
phere. Observations of the resulting
very-low-frequency wave spectrum
and other phenomena must be made
to understand these interactions.
Ground-based and balloon tech-
niques give only limited information
on these observables and none on
trapped electrons. Precipitating elec-
trons of the highest energies may
penetrate unaffected down to about
70 kilometers altitude, while those of
the lowest energies scatter as high as
250 kilometers. Only a sounding
rocket or a satellite can make the nec-
essary measurements. Initially, the
sounding rocket is the more useful
vehicle, since it can be placed in the
right place at the right time for min-
utes rather than seconds. We have
provided instrumented electron
spectrometers on three Nike-Toma-
hawk rockets, and other groups will
add vector electric and magnetic field
sensors. Such comprehensive wave
and particle measurements are a rel-
atively recent development, essential
for physical understanding of the
phenomena. Both natural and artifi-
cially triggered events will be inves-
tigated. The National Aeronautics
and Space Administration is provid-
ing the vehicles and launch and
ground station support. (S-112)

Transmitter-induced electron pre-
cipitation. W. R. Sheldon, University
of Houston, Houston, Texas. With
NASA assistance, four SuperArcas
rockets will be launched to measure
from the magnetosphere electron
precipitation, induced by Siple Sta-
tion's very-low-frequency transmit-
ter. The payload will return to earth
by parachute. Although x-rays caused
by precipitating electrons have been
detected during natural very-low-
frequency (VLF) events, predicted
electron precipitation has not been
observed. We shall measure x-ray
flux greater than 5 kiloelectronvolts,
energetic electrons, and VLF emis-
sions above 1 gram per square cen-
timeter. Our work will be coordi-
nated with the intensive campaign to
investigate magnetosphere wave-
particle interactions. (S-115)

Measurements of the DC and AC
electric fields and plasma density
above the antarctic VLF transmitter.
Michael Kelley, Cornell University, Ith-
aca, New York. During this year's
project we will provide experimental
programs for rockets to be launched
from Siple Station. The focal point of
the project is to perform electric field
and electron density experiments.
We will compare our results with
data from the University of Maryland
particle experiments, and with VLF
data from the Stanford facility. From
these three sources of data, we will
be able to analyze the plasma pro-

Siple Station will be the site for a detailed investigation of the magnetosphere by means of sounding rockets and instrumented
balloons.

NSF photograph by Richard Muldoon.
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cesses which are responsible for the
amplification of VLF waves trans-
mitted from Siple Station. (S-118)

Lowlight level television experi-
ment. R. H. Eather, Boston College,
Chestnut Hill, Massachusetts. We will
continue our project of auroral pho-
tometric experiments during this
season. Last season in collaboration
with Lockheed Palo Alto Research
Laboratory investigators, we in-
stalled a low-light monochromatic
level television at Siple Station and
an image-intensified meridian slit
camera at South Pole Station. With
this camera, which monitors the
characteristic 6300 angstrom emis-
sion from the dayside cusp, we will
obtain a continuous record of latitu-
dinal shifts of the auroral cusp on 35
mm film. These data will be analyzed
and correlated with data acquired
from the Siple low-light level tele-
vision system. (S-119)

Amundsen-Scott South
Pole Station

Human immune responses during
bio-isolation. Harold G. Muchmore,
Oklahoma Medical Foundation, Okla-
homa City, Oklahoma. Examination of
throat swabs of South Pole residents
during the 1978 winter resulted in
the recovery of a number of isolates
of respiratory viruses. Contrary to
the accepted concept that virus shed-
ding usually ends early in convalesc-
ence, this unexpected finding indi-
cates viral persistence and shedding
over a prolonged period. This year
we will use and refine the radioim-
munoassay (RIA) and enzyme-linked
immunosorbent assay (ELISA) tech-
niques to achieve direct detection of
viral antigens in frozen sera and in
specimens of naso-pharynageal se-
cretions. Successful immunoassays
should provide direct confirmatory
evidence for persistent parainfluenza
virus shedding, thus increasing our
understanding of the epidemiology
of virus infections and the patterns
of human immune response. Work
on this project will be conducted pri-
marily at the Oklahoma Medical
Center Laboratories. (S-007)

Long-period gravity and seismic
observations. Leon Knopoff and W. D.
Smythe, University of California, Los
Angeles, California. With use of two

ultra - long- period seismometers
(modified La Coste-Romberg gravity
meters) we will measure long-period
oscillations of the earth. Analysis of
these data will provide us with a bet-
ter understanding of the deep struc-
ture and lateral inhomogeneities of
the earth. As part of this year's work,
we will review the need for a more
sophisticated geophysical observa-
tory. Cracks in the snow surface of
the dome, differential snow loading,
and less stable thermal conditions
cause the present site of the gravi-
meter/ultra-long-period-seismome-
ter pier at the new Pole Station to
have more noise than the site at the
old (pre-1975) Pole Station. Also, this
season, we will recover the pendu-
lums installed 15 meters below the
pendulum pit floor last year. (S-050)

Doppler geodesy. William J . Kosco,
U.S. Geological Survey, Reston, Vir-
ginia. Two people will operate in-
struments year-round that record the
doppler effect of passing satellites.
This information, used to establish
extremely precise positions in all
three dimensions, is useful in map-
ping and in study of glacial flow. The
personnel also will operate a seis-
mometer as a part of the Worldwide
Standardized Seismology Network.
(S-052A)

VLF observations. D. L. Carpenter
and J. P. Katsufrakis, Stanford Univer-
sity, Stanford, California. A complete
understanding of the magneto-
spheric cusp, the region in which so-
lar wind plasma freely penetrates the
magnetosphere and produces a va-
riety of plasma instabilities in the io-
nosphere, requires coordinated re-
search from multiple sites and
multiple instruments. As a part of
such an effort, we plan to study from
South Pole Station the morphology
and generation mechanisms of very-
low-frequency (VLF) waves in this
region. Broadband VLF data will be
recorded, wave intensity in 10 se-
lected narrowband channels will be
sampled and recorded on a digital
data logging system, and data anal-
ysis will be conducted at Stanford
using existing equipment. To deter-
mine whether or not unique charac-
teristics exist for the dayside cusp,
VLF emission characteristic associ-
ated with the cusp will be compared
with VLF characteristics at local times
and latitudes. Other comparative

1a'
U.S. Navy photograph (XAM-90129-11-78) by PHAN
Dana B. Babin.

The South Pole Station "Skylab" from
which scientists conduct atmospheric
studies.

studies will focus on the relationship
between VLF activity and other ob-
servable cusp features (particle par-
ticipation, optical emission, magnetic
pulsation, etc.), differences between
VLF generation and propagation data
acquired at South Pole and acquired
from satellites, and sub-ionospheric
propagation of Siple transmitter sig-
nals to South Pole. (S-100D)

Midday auroras. Syun I. Akasofu,
University of Alaska, Fairbanks, Alaska.
To acquire a better understanding of
the the morphology of dayside au-
roras and their relationship to the in-
terplanetary magnetic field has been
the principal objective of our project.
Making use of the all-sky camera at
South Pole Station, we have been
able to supplement photographs
taken by the Defense Meteorological
Satellite Program. From these two
sources, we have learned that the
auroral oval consists of the dayside
and night-side arc systems, which
are topologically distinct. One im-
portant implication of our investiga-
tion thus far has been the discovery
that there are two dynamos in the
magnetosphere. This season we will
extend this work, in a continuing ef-
fort to improve our understanding of
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the Earth's magnetosphere, interac-
tions between the solar wind and the
magnetosphere, and interactions be-
tween the magnetosphere and the
ionosphere. (5-106)

Solar observatory. Martin A. Pom-
erantz, Bartol Research Foundation,
University of Delaware, Newark, Dela-
ware. Approximately 4 miles from
South Pole Station, we will construct
a much larger solar telescope than
the compact unit which has been
used for the past two seasons. This
new observatory will consist of a
modified Bilby tower on top of which
the siderostat and objective lens will
be mounted, with a vertical light
pipe, a long horizontal light pipe on
the surface of the snow, and various
components mounted on an optical
bench inside the building module. A
computer system, acquired and pro-
grammed by our Swedish collabo-
rators, will guide the telescope, ro-
tate the solar image, maintain the
selected field of view, and control a
schedule which automatically shifts
from one solar feature to another and
produces photographic exposures
and other records. After the com-
puter system has been checked out,
our first objective is to obtain simul-
taneous high resolution photographs
at two different wavelengths over
protracted periods. From these we
will study the dynamics of the chro-
mospheric network, particularly the
nature and evolution of supergran-
ulations. (S-109B)

Extended observations of solar os-
cillations. Robin Stebbins, Sacramento
Peak Observatory, Sunspot, New Mex-
ico. The sun's normal modes of os-
cillation comprise a powerful diag-
nostic tool for studying a star's
rotation, internal geometry, and in-
ternal physical processes. But, to be
useful, the acoustic spectrum must
be more highly resolved in frequency
than is possible in a normal 12-hour
observation. Extended observations
made at a polar site is one possible
remedy to this difficulty. Using a
portable telescope, we shall observe
solar oscillations over several days at
the South Pole. Data will be acquired
for as many extended viewing pe-
riods as possible, then sent to Sac-
ramento Peak for analysis. By means
of these observations we will probe
the sun's interior, about which there
is little direct evidence. (S-121)

Intermediate depth ice core drill-
ing. Karl C. Kuivinen, University of
Nebraska, Lincoln, Nebraska. We shall
drill an intermediate depth ice core
to 500 meters at South Pole Station.
This core will be available to qualified
scientists for study. Ice cores are
valuable as a means of determining
past atmospheric constituents and
hence past weather and climate. (S-
150)

Nitrogenous chemical composi-
tion of ice and snow. Bruce C. Parker,
Virginia Polytechnic Institute and State
University, Blacksburg, Virginia, and
Edward J . Zeller, University of Kansas,
Lawrence, Kansas. Fluctuations of am-
monium and nitrate ion concentra-
tions in polar snow may record such
past events as climate or solar vari-
ations. In previous work, we have
found that the Modern Maximum
and the Medieval Maximum (ca.
1100-1280) periods of warm climate
and probably high solar activity cor-
respond to high nitrate concentra-
tions while cooler climate and pre-
sumed lower solar activity during the
Maunder Minimum (1645-1715) and
the Sporer Minimum (1400-1510)
correspond to reduced levels of those
ions. We shall analyze a 500-meter
ice core, to be collected by the Polar
Ice Coring Office (PICO), to deter-
mine the concentrations of nitrate
and ammonium ions over the last
7,000 years. We also shall do detailed
sampling of firn deposited over the
last 25 years to determine how solar
activity and solar magnetic field vari-
ations during the last two sunspot
cycles affect nitrate and ammonium
ion levels. Additional samples will be
collected for oxygen-isotope, beryl-
lium-10, and other select ions. (5-
169)

Geophysical monitoring for cli-
matic change. Kirby J . Hanson, Envi-
ronmental Research Laboratories, Na-
tional Oceanic and Atmospheric
Administration, Boulder, Colorado. Our
field team will continue the National
Oceanic and Atmospheric Adminis-
tration's long-term measurements of
trace atmospheric constituents that
may influence climate. Two winter-
ing personnel will measure carbon
dioxide, surface ozone, winds, pres-
sure, air and snow temperature, at-
mospheric moisture, and other trace
constituents from the clean air facil-
ity. Arrangements are being made to

r
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U.S. Navy photograph (XAM-90128-11-78) by PHAN
Dana B. Sabin.

Masoyuki Inoue, University of Alaska,
inspects the all-sky camera used for
timed photographs of atmospheric
events at the South Pole.

have winter personnel at Palmer col-
lect carbon dioxide samples. (S-257)

Measurement of atmospheric con-
stituents by infrared solar spectros-
copy. David G. Murcray, University of
Denver, Denver, Colorado. Studies of
stratospheric photochemistry show
that certain chemical species have
catalytic effects. To improve under-
standing of photochemistry through-
out the atmosphere, the concentra-
tions of species need to be measured
at levels previously thought to be in-
significant. Antarctica's isolation from
world population centers and major
land masses makes the continent
ideal for obtaining such background
data. The South Pole is particularly
suited for infrared solar spectroscopy
because of its high, and nature. We
shall continue our project, begun in
1978, to obtain infrared solar spectra.
At ground level spectra contain
thousands of lines caused by mole-
cules in the atmosphere and will rep-
resent a record of the composition of
the atmosphere when they were ob-
tained. Also, the spectrometer meas-
ures absorption caused by molecules
anywhere along the path and yield
data on constituents, such as ozone,
that are mainly stratospheric. (S-
270A)
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Australia. The first measurements
have been made on a new grid which
will ultimately cover the whole of
Law Dome and provide three-di-
mensional data for a long-term study
of the dynamics of the Dome, which
is already one of the most thoroughly
investigated parts of the antarctic ice
sheet. Other local field investigations
have been carried out on the Van-
derford and Totten Glaciers, the ma-
jor ice streams which flank Law
Dome. For these two glaciers, special
attention was given to their source
regions and to the transition from
predominant deformation flow to
predominant sliding. The measure-

University of Nebraska drillers prepare
shallow ice core drill at Dome C (750S,
125E) in the interior of east Antarctica.

U.S. Navy photograph (90277.2.78) by Thomas E.
McCabe, Jr.

ments along the 1962 Wilkes-Vostok
traverse route have been extended
above the 3,000 meter contour and
beyond the intersection with the
route of the Soviet traverse (again
accompanied by an Australian gla-
ciologist) from Pionerskaya to Dome
C (75°S 1240E).

Laboratory studies of ice defor-
mation and sliding and the modeling
of glaciers and ice sheets have con-
tinued. The results were presented
to the International Commission on
Snow and Ice workshop on the me-
chanics of polycrystalline ice and to
symposia of the IUGG General As-
sembly.

France. During a month's work on
Dome C, made accessible by U.S. lo-
gistic support, temperature and clo-
sure data were obtained from the
905-meter borehole, a new 180-meter
core was extracted, and surface sam-
pling was carried out at 6 locations
a few kilometers apart.

Intensive laboratory analysis of the
905-meter Dome C core continued
with studies of stable isotopes, trace
elements, and gaseous enclosures. A
result of special significance was the
discovery in recent ice of carbon
dioxide amounts similar to pre-in-
dustrial concentrations but with con-
centrations only half as large as those
in ice from the peak of the last gla-
ciation. The core analysis was expe-
dited in cooperation with U.S. work-
ers studying microparticles and
crystal fabrics.

Soviet Union. Although the Soviet
members of the Coordinating Coun-
cil were unable to come to Canberra,
they reported subsequently that var-
ious measurements had been contin-
ued along the Mirnyy-Vostok and
Pionerskaya-Dome C routes. Dop-

pler satellite repositioning of move-
ment markers by the Australian gla-
ciologist accompanying the Dome C
traverse showed that several years
will be needed for reliable movement
estimates near the Dome.

A new traverse from Komsomol-
skaya to Dome B (75°S 97E) set up
four strain nets and carried out radar
ice thickness sounding. Borehole
measurements of temperature and
deformation were continued to 800
meters at Vostok and in the holes at
Pionerskaya and 49 kilometers south
of Mirnyy. A new 132-meter core
was extracted at Pionerskaya and a
750-meter core was obtained 70 kil-
ometers south of Mirnyy during
drilling experiments in antifreeze.
The mass balance regime of the Mirnyy
region was examined by precipita-
tion and snow drift measurements.

In home laboratories, the flow and
temperature fields along the Vostok
and Byrd flowlines were modeled
and used to suggest that a tempera-
ture rise of the kind expected from
increasing carbon dioxide will re-
main exceedingly minute for thou-
sands of years.

United Kingdom. Radio-echo
sounding flights, carried out in co-
operation with the United States
Antarctic Research Program, covered
Taylor Glacier and several other gla-
ciers draining into the dry valleys.
Together with stable isotope data,
their measurements suggest that the
ice in question is of local origin and
has responded mainly to climatic
changes in the Transantarctic Moun-
tains, rather than to small dynamic
impulses from the main ice sheets.
Other IAGP-related flights covered
a 10-kilometer grid in a 50-kilometer
box around Dome C (the route of
Crary's Victoria Land Traverse I of
1958-59) and Byrd Glacier.

The preparation of a map folio
which will summarize the observed
physical characteristics established
during the recently concluded UK-
US aerial radio-echo sounding pro-
gram has begun.

United States. A field program at
Dome C included shallow coring (60
and 100 meters) and accumulation
and strain measurements near the
Dome and 100 kilometers to the east.
The beginnings of a comprehensive
geophysical survey of the Dome area

Newsletter 7
International Antarctic Glaciological Project
Activities 1978-1979

The International Antarctic Glaciological Project (IAGP) links Australia,
France, the Soviet Union, the United Kingdom, and the United States in a
study of a large part of the east antarctic ice sheet. The Coordinating Council
of the IAGP met on 9-11 December 1979, during the 17th General Assembly
of International Union of Geodesy and Geophysics (IUGG) in Canberra, Aus-
tralia, to review the activities and plans here summarized.
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U.S. Navy photograph (90218.11 .78) by Frank R. Bair.
Byrd Upper Camp served as a base for studies of the dynamics of the Byrd Glacier
during the 1978-79 season. in the background is Byrd Glacier, which drains into the
Ross ice Shelf.

included gravity and magnetic mea-
surements on two parallel 10-kilo-
meter lines, 1 kilometer apart; seis-
mic measurements with digital re-
cordings along a 30-kilometer line
(vertical and wide-angle reflections
from the rock-ice interface and short
and long refraction determinations of
polarizations and wave velocities);
radar ice-thickness measurements
utilizing a digital recording system
with compact processing; and elec-
trical resistivity and magnetotelluric
measurements.

Another field project was initiated
on Byrd Glacier, which defines the
southeastern limit of the IAGP area.
While this study is not a part of
IAGP, it will contribute to the project
by establishing this major outlet gla-
cier's basic features, such as flow ve-
locities and the position of the
grounding lines, and the change
which has occurred in the glacier to-
pography since it was first surveyed
during the IGY.

Stable isotopes, microparticles, and
crystal fabrics in ice from Dome C
were analyzed in a cooperative pro-
gram with France. The development
of drilling and coring systems has
continued while substantial capabil-

ities for isotope analysis and radio-
echo sounding are beginning to take
shape.

Other work. A further report pre-
sented to the IAGP Council de-
scribed the 1978-79 work of the Jap-
anese Antarctic Research Expedition.
This report and the customary pres-
ence of a Japanese observer reflect a
trend by the IAGP toward closing
the gap between the Australian ac-
tivities in Enderby Land and the Jap-
anese studies at Syowa and in the
Queen Fabiola Mountains. A special
study has been undertaken of the ice
flow features producing a concentra-
tion of meteorites near Motoi Nun-
atak. A similar study in the region of
the Allan Hills in southern Victoria
Land is being pursued as a cooper-
ative project by Japan and the United
States.

In addition to the national reports,
the IAGP Coordinating Council con-
sidered the progress of other glaciol-
ogical work in Antarctica and Green-
land, with special emphasis on
technical developments of potential
value for the IAGP. A joint meeting
with the SCAR Working Group for
Glaciology (Cohn Bull, Secretary)
provided the opportunity for review-

ing a wide range of glaciological re-
sults and problems. These included
details of the firn chemistry at Dome
C (R. Delmas), the nature 6f the non-
reflective basal ice layer (G. Robin),
the behavior and structure of ice-
bergs (0. Orheim, I. Allison), the
first results of antarctic surface ele-
vation measurements from constant-
level "TWERLE" balloons (C. Ben-
tley), and the movement toward an
improved antarctic definition of the
geoid for ice movement studies with
doppler satellites (N. Young).

Outlook. Sound progress is being
made toward accomplishing the gen-
eral aim of the project. These aims
were formulated largely by a meeting
of theoretical specialists during the
15th General Assembly of IUGG at
Moscow in 1971 and are to be up-
dated at the next meeting of the
Council during 16th SCAR at
Queenstown, New Zealand, in Oc-
tober 1980.

The various planned national ac-
tivities are subject to unforeseen
changes, especially in an era of rap-
idly rising fuel costs, and therefore
will not be discussed here. Such
plans do help to define possible areas
for the spontaneous cooperation with
personnel and resources which has
been the outstanding feature and
success of the IAGP.

For previous IAGP Newsletters
see Antarctic Journal Volume IX, pages
42-46, and 187-189 (1974); Volume
X, pages 51-55 and 200 (1975); Vol-
ume XI, pages 36-37 (1976); and Vol-
ume XIII, pages 1-4 (1978).

-Uwe Radok, University of Colorado
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Antarctic Fellowship announced

Applications for the 1981 the Ant-
arctic Fellowship are being accepted
by the National Endowment for the
Humanities. The program, a coop-
erative activity of the National Sci-
ence Foundation and the National
Endowment for Humanities, is de-
signed to support scholars in the hu-
manities for up to 1 year to study the
Antarctic. Applications for this award
must be postmarked by 2 January
1981, and applicants will be notified
of results approximately 2 months
later. All other things being equal,
preference will be given to those who
have not been to Antarctica before.

The fellowship is intended to sup-
port work which seems likely to lead
to significant contributions to hu-
manitistic thought or knowledge. The
scope of Endowment support in-
cludes all fields of the humanities
and those areas of social science that
employ historical or philosophical
approaches and are concerned pri-
marily with questions of value rather
than with quantitative matters. Po-
tential projects might include work
in international relations, interna-
tional law, political theory, or juris-
purdence, but are not limited to
these areas.

Candidates for degrees or persons
seeking support for work leading to-
wards a degree are not eligible. Al-
though applicants need not have an
advanced degree, they must be doing
or planning research related to all or
part of Antarctica.

The award is made for a continu-
ous period of either 3, 6, or 12 months
of full-time research, with a maxi-
mum stipend of $5,500 for 3 months,
$11,000 for 6 months, and $22,000 for
12 months. The Fellow's current ac-
ademic-year salary, minus sabbatical
and other grants, is the basis of the
stipend. The Fellow will be expected
to spend from 1 to 3 months in the
antarctic between October 1981 and
March 1982. Travel, polar clothing,
and subsistence in Antarctica will be
provided by the National Science
Foundation.

Application materials and detailed
information can be obtained from
Antarctic Fellowship, Division of
Fellowships and Seminars, National
Endowment for the Humanities, 806
15th Street, NW, Washington, D.C.
20506; or by calling David Coder or
Joseph Neville at (202)724-0333.

Devore, George W. Florida State
University, Tallahassee, Florida.
Curatorship of antarctic core col-
lections. DPP 75-19723. $144,844.

Hart, Paul D. Woodward-Clyde
Consultants, Plymouth Meeting,
Pennsylvania. Winterization of
USNS Eltanin and extension of
monthly inspections. DPP 80-
09562. $87,465.

Johnson, James R. Holmes and
Narver, Inc., Orange, California.
RN Hero Palmer Station research
system, 1979-80. DPP 74-03237.
$202,194.

Johnson, James R. Holmes and
Narver, Inc., Orange, California.
Specialized support activities re-
lated to the U.S. program in Ant-
arctica for 1979-80. DPP 73-07187.
$1,537,697.

Westbrook, Darrell E. Department of
Defense, Washington, D.C. Logis-
tic support of the 1979-80 U.S.
program in Antarctica. DPP 76-
10886. $7,031,215.

Glaciology

Parker, Bruce C. Virginia Polytechnic
Institute and State University,
Blacksburg, Virginia. The relation-
ship of nitrogenous chemical con-
tent of ice and snow to atmos-
pheric nitrogen fixation. DPP 77-
21417. $130,566.

Foundation awards of funds for antarctic	Atmospheric science

Services and support

Bawden, John. British Antarctic Sur-
vey. Annual resupply RN Hero!
Palmer Station research system by
RRS Bransfield. DPP 77-00455.
$253,220.

Costello, John D. Department of
Transportation, Washington, D.C.

Services of USCG icebreakers,
antarctic season 1979-80. DPP 77-
01365. $1,333,525.

DeGoes, Louis. National Academy
of Sciences, Washington, D.C.
Support for the Polar Research
Board. DPP 79-13076. $192,100
($250,000).

Cahill, Laurence J. University of
Minnesota, Minneapolis, Minne-
sota. Micropulsation research at
Roberval, Quebec, and at Siple
and South Pole Stations. DPP 79-
23294. $50,000 ($103,232).

Matthews, David L. University of
Maryland, College Park, Mary-
land. Rocket investigation of elec-
tron precipitation triggered by
very-low-frequency emissions.
DPP 80-13722. $88,040.

Pomerantz, Martin A. Bartol Re-
search Foundation, University of
Delaware, Newark, Delaware. In-
vestigations of cosmic ray intensity
variations. DPP 79-23218. $119,930.

Rosenberg, Theodore J . University of
Maryland, College Park, Mary-
land. Riometry in Antarctica and
conjugate regions. DPP 79-25014.
$100,000 ($235,096).

projects, 1 April to 30 June 1980

Following is a list of National Science Foundation antarctic awards made
from 1 April to 30 June 1980. 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 re-
ceived 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. International Southern Ocean Studies awards were made by the
Division of Ocean Sciences. All other awards were made by the Division of
Polar Programs.
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Sheldon, William R. University of
Houston Central Campus, Hous-
ton, Texas. Investigation of elec-
tron precipitation associated with
very-low-frequency activity at Si-
pie Station. DPP 80-11939. $70,893.

Meteorology

Campbell, Malcolm J. Washington
State University, Pullman, Wash-
ington. Antarctic hydroxyl mea-
surements. DPP 79-20827. $46,212.

Carroll, John J. University of Califor-
nia, Davis, California. Investiga-
tion of atmospheric processes and
energy transfers at the South Pole.
DPP 77-19362. $50,897.

Murcray, David C. University of
Denver, Denver, Colorado. At-
mospheric emission measure-
ments from California to the South
Pole. DPP 79-24307. $46,214.

Radke, Lawrence F. University of
Washington, Seattle, Washington.
Airborne studies of antarctic aer-
osols: volcanic, marine and an-
thropogenic. DPP 79-20857.
$50,000.

Saxena, Vinod K. North Carolina
State University, Raleigh, North
Carolina. Microphysics of the ant-
arctic coastal cloud-aerosol inter-
actions. DPP 79-22058. $117,800.

Shaw, Glenn E. University of Alaska,
Fairbanks, Alaska. Submicron par-
ticles in Antarctica. DPP 79-20804.
$53,380.

Biology & medicine

Biggs, Douglas C. Texas A&M Uni-
versity, College Station, Texas.
Physiological ecology of antarctic
zooplankton: impact of zooplank-
ton excretion of NH 4 (ammonium
ion) nutrient concentration and
epipelagic nitrogen cycling. DPP
78-21121. $1,950.

Butler, Ronald G. Mount Desert Is-
land Biology Laboratory, Salisbury
Cove, Maine. Comparative behav-
ioral and ecological studies of py-
goscelid penguins in Admiralty
Bay. DPP 79-20424. $40,270.

Dick, Elliot C. University of Wiscon-
sin, Madison, Wisconsin. A study
of respiratory virus transmission
among the personnel at McMurdo

Station during the "Winfly" iso-
lation period. DPP 76-83918.
$11,560.

Kooyman, Gerald L. University of
California, San Diego, California.
Biology of Weddell seals during
the austral winter. DPP 79-23623.
$95,297.

Parmelee, David F. University of
Minnesota, Minneapolis, Minne-
sota. Ecological and behavioral ad-
aptations to antarctic environ-
ments, Palmer Station. DPP 77-
22096. $74,871.

Sullivan, Cornelius W. University of
Southern California, Los Angeles,
California. A study of winter sur-
vival in polar sea-ice diatoms. DPP
79-20802. $29,929.

Earth sciences

Cassidy, William A. University of
Pittsburgh, Pittsburgh, Pennsyl-
vania. Search for meteorites. DPP
78-21104. $41,433.

Cosgriff, John W. Wayne State Uni-
versity, Detroit, Michigan. Triassic
vertebrates from the Fremouw for-
mation of the Cumulus Hills. DPP
79-26279. $19,815.

Dalziel, Ian W. Columbia University,
Palisades, New York. Evolution of
the West Antarctic: Andean Cor-
dillera in the Scotia Arc region.
DPP 78-20629. $74,000.

Denton, George H. University of
Maine, Orono, Maine. Late Cen-
ozoic glacial history in Ellsworth
Mountains and McMurdo Sound.
DPP 78-23832. $89,112.

Elliot, David H. Ohio State Univer-
sity, Columbus, Ohio. Geology
and paleomagnetism of Mesozoic
rocks in northern Antarctic Penin-
sula. DPP 78-21102. $43,548.

Elston, Donald P. U.S. Geological
Survey, Flagstaff, Arizona. Dry
valley and McMurdo Sound mag-
netostratigraphy. DPP 79-07253.
$31,000.

Ling, Hsin-Yi. Northern Illinois Uni-
versity, DeKalb, Illinois. Cenozoic
embayment history of Ross Ice
Shelf region. DPP 79-11304.
$18,050.

Mayewski, Paul A. University of New
Hampshire, Durham, New Hamp-
shire. History and significance of
ice mass fluctuations in Victoria
Land. DPP 78-21114. $30,508.

Pride, Douglas E. Genesis of miner-
alization associated with Andean
intrusions in northern Antarctic
Peninsula region. DPP 78-21103.
$34,503.

Stump, Edmund. Arizona State
University, Tempe, Arizona. Field
investigations of the LaGorce
Mountains and data reduction on
rocks from the Leverett and Scott
Glaciers. DPP 78-20624. $11,340.

Zeller, Edward J. University of Kan-
sas, Lawrence, Kansas. Resource
and radioactivity survey by air-
borne gamma-ray spectrometry.
DPP 77-21504. $85,914.

Ocean sciences

Anderson, John B. Rice University,
Houston, Texas. Marine geology
of the antarctic continental margin.
DPP 79-21578. $52,717.

International Southern Ocean
Studies

Deszoeke, Roland A. Oregon State
University, Corvallis, Oregon.
Theoretical studies of barocline
eddy dynamucs in the southern
ocean. OCE 79-24338. $40,000.

BAA
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Monthly climate summary
May 1980  	June 1980

	

South	 South

	

McMurdo Palmer Sipie	Pole McMurdo Palmer Siple	Pole McMur
	-19.4	-3.7	-25.6	-55.6	-24.7	-9.3	-32.4	-57.9	-24.4

	

-5.0	5	-12.2	-35.8	-8.0	0	-9.9	-42.1	-11.1

	

(3)	(1)	(4)	(16)	(1)	(16,24)	(1)	(23)	(24)

	

-36.1	-11.0	-50.1	-70.0	-35.9	-20	-50.6	-69.6	-38.2

	

(24)	(28)	(12)	(25)	(8)	(30)	(7)	(4)	(16)

	

987.74 996.4	984.42 680.83 981.31	982.5	971.22 675.42	992.72

	

1005.01 1010.2	1007.45	704.2	1007.72 1014.2	990.52	687.44 1008.74

	

(6)	(18)	(15)	(16)	(30)	(9)	(8)	(26)	(20)

	

-	964.0	970.88 670.84 954.28 957.4	844.90 660.52 976.40

	

(2)	(12)	(10)	(13)	(16)	(16)	(17)	(14)	(13)
739.14	-	99.06 Trace	101.60	-	149.86 Trace	91.43

	

1120	1100	2250	0700	0780	1800	2250	0450	1180

	

5.6	3.2	7.7	5.0	5.7	5.5	8.9	6.9	5.3

	

27.7	14.4	29.4	17.0	24.6	46.3
140°	0500	2900	0900	1500	2400	2700	3600	2900

	

(16)	(3)	(25)	(17)	(3)	(19)	(1,2)	(11)	(20)

	

4.8	-	4.5	4.9	5.3	8.8	5.8	7.3	5.1

	

12	-	10.5	15	9	1.2	5	7.25	10

	

12	-	8.25	5.25	10	2.8	8.25	3.50	14

	

7	-	12.25	10.75	11	27.0	16.75	19.25	7

	

1.6	-	3.25	2.50	0.3	0	10.25	3.8	.37

Feature
Average temperature (C

Temperature maximum

Temperature minimum (°
Average station pressure

Pressure maximum (mb)

Pressure minimum (mb)
Snowfall (mm)
Prevailinci wind direction

Fastest wind spee
Average sky cover
Number clear day5
Number partly clou
Number cloudy da'
Number days with
	ess

than 0.4 km

July 1980
Sou

Palmer	Siple	Pol
-12.6	-28.8	-60.0

3	-10.0	-49.0
(6)	(20)	(22)

-23	-46.5	-70.7
(30)	(14)	(31)

998.7	987.13 679.9
019.5	1009.14	693.3

(28)	(21)	(23)
972.0	847.27 674.6

(8)	(13)	(13)
27.94	15.24 Trace

1000	2250	0700
3.6	10.3	5.7

30.9	30.6	18.4
0600	2700	0900

(10)	(12)	(3)

-	I	4.251	1.5

Prepared from information received by teletype from the stations. Locations: McMurdo 751 'S 166°40'E, Palmer 64 046'S 64003'W, Siple 75055'S
83055'W, Amundsen-Scott South Pole Station 90 0S. Elevations: McMurdo sea level, Palmer sea level, Siple 1000 meters, Amundsen Scott
South Pole 2912 meters. For prior data and daily logs contact National Climatic Center, Asheville, North Carolina 28801.
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