
U.S. Antarctic Research Program, 1974-1975
Planned field research Drojects

Below are summaries of U.S. scientific research projects scheduled to take place in the Antarctic i1 1974—
1975. Project titles (in boldface) are followed by names of principal investigators and their institutions (in
italics).

Antarctic Peninsula

Genetic studies of Belgica antarctica adaptation.
Dr. William R. Atchley, Texas Tech University.
Numerous collections of the insect Belgica antarctica
will be made in the Palmer Station area for examina-
tion of intra- and interpopulation genetic variation
and its relation to environmental heterogeneity. These
specimens will be preserved or frozen for subsequent
analysis of allozyme, chromosomal, and morphometric
variation. Detailed observations will be made of
Belgica reproductive biology with particular em-
phasis on the possible occurrence of facultative
parthenogenesis.

Biology and ecology of foraminifera. Dr. Jere H.
Lipps, University of California, Davis. Samples will
be collected at several localities on the Antarctic
Peninsula. Work will be extended to deeper depths
to relate foraminiferal assemblages to those being
studied at Palmer Station. Studies at Palmer will
include laboratory experiments and in situ observa-
tions utilizing gear and remote sampling devices.
Environmental monitoring will continue for the
fourth complete year. Emphasis this year will be on
the role of microorganisms in the structure of marine
communities.

Adaptations of charadriiform birds to antarctic
environments. Dr. David F. Parmelee, University of
Minnesota, Minneapolis. Ecological and behavioral
studies of skuas, gulls, and terns begun at Palmer
Station in 1973 will be continued during the next
2 years. Birds residing on Bonaparte Point, Anvers
Island, and several islands close by, including Cor-
morant, Humble, and Breaker islands, will be marked,
and their movements will be recorded. The inter-
actions between brown and south polar skuas breed-
ing near Palmer will receive attention. Since chara-
driiform species occur at Palmer even in the austral
winter, observations will be made throughout the year.

Peripheral vascular control in birds. Dr. David
Murrish, Case Western Reserve University. During

the past 2 years we have studied perpheral circula-
tion responses to heat and cold in the legs of the
giant petrel. Now we will turn our attention to the
role of the sympathetic nervous system in the regula-
tion of blood flow and temperature responses in the
flippers of the Adélie penguin. This study necessitates
measurement of blood flow and temperatures t vari-
ous sites within these unique extremities. Vasoactive
drugs will be used to specifically stimulate or block
portions of the sympathetic nervous system. The
birds also will dive under controlled experimental
conditions to determine the central and peripheral
cardiovascular responses to submersion.	\

Thermoregulatory and osmoregulatory responses
to altering central temperatures in the Adélie
penguin. Drs. H. T. Hammel, Scripps Institution of
Oceanography, and E. Simon, Max Planck Institute
for Physiological and Clinical Research. Therrnodes
implanted astraddle the preoptic and anterior hypo-
thalmic (P0AH) nuclei will be circulated with water
to alter the POAN temperature from 32° to 42°C.
Heating this tissue induces eating of snow apd in-
creased activity of the salt gland; cooling iihibits
these effects. We will seek to quantify these observa-
tions. Thermally induced activity of the salt gland
will be investigated during continuous oral irfusion
of 1-molar solutions of NaCl, KC1, MgCl, and
glucose to ascertain which solutes excite acthity in
the POAH neurones controlling the salt gland. Bcause
therinoregulatory responses to POAH heating an cool-
ing have been slight, thermoregulatory responss will
be investigated in Adélies implanted with a ve4tebra1
thermode. Attempts will be made to determinewhere
the core temperature is transduced: measureme4ts will
be made of oxygen consumption and evaporativ heat
loss at ambient temperatures from -10' to + 30'C.
The effects of intravenous infusion of pyroge s and
the infusion of prostoglandin E 1 directly onto POAH
nuclei will be investigated.

Pollutants in antarctic ecosystems. Dr. Rob4rt W.
Risebrough, University of California, Berkeley. Atmos-
pheric transport and fallout is thought to be a najor
input pathway of synthetic organic compound into
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food chains of remote ecosystems. Dry fallout and
precipitation also contain many natural organic com-
pounds. Both groups accumulate in snowfields, from
which they can be extracted for study. However,
snow also may contain organic compounds originat-
ing in algae. This season we will extract large volumes
of snow near Palmer Station. Because a highly re-
fined capacity was deemed essential for work in
Antatctica where pollutants are estimated to occur
in srowfields in concentrations of 10-14 or less, we
have improved our techniques for sampling trace
levels of chlorinated hydrocarbons in environmental
samples. In addition to analysis of chlorinated hydro-
carbon residues, we also plan to measure lead-210
and plutonium to determine the accumulation of
these natural and artificial radioactive fallouts. These
radioactive components also serve to date snow from
permanent stratified snowfields and thus produce an
historical record of the atmospheric fallout rates of
both radioactive and chlorinated pollutants.

Evolution of the Late Mesozoic-Cenozoic marine
depositional basin of the James Ross Island area,
northern Antarctic Peninsula. Drs. David H. Elliot,
The Ohio State University, and Peter N. Webb,
University of Northern Illinois. Field work and labo-
ratory studies will be coordinated with Argentine
scientists. Logistics support will be provided by the
Argentine Antarctic Institute. The objectives are to
establish a detailed biostratigraphy of the Cretaceous
part of the sequence by both macropaleontological
and micropaleontological studies. Faunas and floras
will be related to those recovered from surface out-
crop and by deep sea drilling in mid to high southern
latitudes. The provenance of the sediments will be
determined by detailed petrologic studies. Together
with analysis of paleocurrent measurements, these
investigations should aid in interpretation of the
evolution of this important marine basin.

Tectonics of the Antarctic Peninsula, subantarc-
tic islands of the Scotia Arc, and southernmost
South America. Dr. Ian W. D. Daiziel, Lamont-
Doherty Geological Observatory of Columbia Uni-
versity. Long term study of the tectonic evolution of
the Scotia Arc that joins South America to the
Antarctic Peninsula will continue with field work in
the Antarctic Peninsula-South Shetland Islands re-
gion and in southernmost South America. The exact
location of the antarctic work will be determined by
the availability of logistics support. The work in
South America will be supported by Chilean vessels
and undertaken cooperatively with Chilean and
Argentine scientists. The studies combine reconnais-
sance geology with detailed structural and petrologic
work in selected areas.

Siple Station

Active and passive probing of the magnetosphere
using very low frequency techniques. Dr. Robert A.
Helliwell, Stanford University. A major feature of
our program at Siple Station will be continued and
expanded use of the very low frequency (VLF) trans-
mitter in studies of wave-particle and wave-wave
interactions in the magnetosphere, investigations of
wave-induced precipitation effects due to natural
and artificial VLF signals (including power line har-
monics), studies of wave propagation in the multi-
component plasma, and certain diagnostic investiga-
tions of the structure and dynamics of the thermal
magnetospheric plasma. The program also will fea-
ture continued broadband VLF whistler studies of
quiet time and disturbed time plasma flow in the
magnetosphere, continued studies of the plasmapause
and associated phenomena, and studies of coupled
ionosphere-magnetosphere effects involving electric
fields and interchange of plasma. A correlative-
collaborative approach generally will be taken: use
of various instruments and techniques at Siple Sta-
tion and its conjugate, Roberval, Quebec, Canada,
measurements at times of rendezvous with satellites,
and cooperation with observers at a number of
other ground stations in both hemispheres.

Ultra low frequency studies near the plasma-
pause. Drs. R. Arnoldy, University of New Hampshire,
and L. J . Cahill, Jr., University of Minnesota. The
first year of operation of a sensitive micropulsation
detector (1 my at 1 hertz) at Siple Station indicated
the rich diversity of signals in the range 0.01 to 10
hertz. Some correlations of micropulsations with
measurements by the Explorer 45 satellite were ob-
tained, but the benefits of a conjugate detector in the
Northern Hemisphere became evident. A similar
detector will be operated near the foot of the Siple
magnetic field line in Quebec, Canada. Signals from
both stations will be compared for simultaneous
occurrence, polarization, and phase to study genera-
tion and propagation of signals near the plasmapause.
The advantages of digital recording of the signals
for ease of servicing and flexibility of processing will
be extended to the conjugate station.

Conjugate magnetic studies near L=4. Drs. L. J.
Lanzerotti and A. Hasegawa, Bell Laboratories. A
three-component fluxgate magnetometer will acquire
data at Siple Station during 1975. These data will
be used in correlation with data from four similar
magnetometers spaced in a latitudinal array in the
northern conjugate area at L = 4.4, 4.0, 3.5, and
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3.2 and with a fifth station mobile in longitude in
the vicinity of L = 3.5. The data will be used in
extensive studies of seasonal effects on geomagnetic
conjugacy, of seasonal effects on magnetohydro-
dynamic wave modes present in the magnetosphere,
of effects of the ionosphere on the transmission of
ultra low frequency waves from the magnetosphere
to the ground, and of changes in conjugacy with
magnetic disturbance conditions.

High latitude ionospheric absorption. Drs. Hugh
J . A. Chivers and W. Ian Ax ford, University of
California, San Diego. Observations of ionospheric
absorption using the solid state 30-megahertz riometer
will continue at Siple Station during 1974-1975.
The absorption that is measured by the riometer is
caused by streams of electrons precipitated into the
ionosphere along the magnetospheric boundary fol-
lowing disturbances on the Sun. The results will be
compared directly with very low frequency and
magnetic data that also will be recorded at Siple
by other groups. Comparisons of these data make
possible an investigation of the changing spectrum
of the electron flux during the events and leads to
a better understanding of the complex interactions
involving the Sun, the ionosphere, and the Earth.
In order to improve the resolution of the riometer
system to resolve small but intense patches of ioniza-
tion, it is hoped to construct a large antenna array
that will have a beam only 30 between half power
points. The beam's direction may be changed while
the observations are being made so that more than
one part of the ionosphere can be probed at about
the same time.

Auroral photometry. Dr. S. B. Mende, Lockheed
Palo Alto Research Laboratories. The objective of
this continuing program is to measure auroras, which
are the optical signatures of precipitating particles
from the magnetosphere. The measurements are made
by a six-channel scanning photometer at Siple Sta-
tion. From Siple, the instrument covers an interest-
ing region of the magnetosphere which is located on
the equatorward edge of the quiet time auroral oval
and is the region of the plasmapause and ring cur-
rent related activities. Because of its unique position,
Siple Station has been instrumented with extensive
geophysical instrumentation. It is the site of the VLF
emitting transmitter used in artificial wave injection
experiments. The transmitter produced waves excite
the particles which are in the magnetosphere. The
photometer can be used to monitor the precipitating
fraction of the energetic particles of the magneto-
sphere. Thus, the photometer is a diagnostic tool in
the artificially injected magnetospheric wave experi-
ments. In the 1974-1975 season, we will collect the

1973 data from Siple Station and improve the
photometer for studies in the following dark (winter)
season.

A study of midday auroras at South Pole and
Siple stations. Dr. Syun-Ichi Akasofu, Univer.ity of
Alaska. An all-sky camera (Fairchild fisheye 1600
lens, 35 millimeter) has been operated at the South
Pole since 1968 to study midday auroras. Soutl Pole
Station is favorably located to observe the midday
aurora, which appears directly under the cusp rgion.
Midday auroras result from a direct interacticn be-
tween the solar wind and the upper atmosphere. Pho-
tographs taken from the ground and from asael1ite
help to establish relationships between behavi4rs of
the midday and the midnight auroras. Differeit re-
sponses of midday and midnight auroras to chanes in
the interplanetary magnetic field will be examined.
At Siple, a 16-millimeter camera will continue to
operate as part of an overall atmospheric studies pro-
gram at the station.

Antarctic ice core studies. Dr. Chester C. Lang-
way, Jr., Research Foundation of the State University
of New York. Bulk and trace chemistry analyses will
be done at shallow ice core sites on the Ross Ice Shelf
and at South Pole and Siple stations. These analyses
will be to determine and characterize present and past
environmental conditions at each site, and also to
determine baseline and past precipitation records.
Physical property measurements also will be made.

Amundsen-Scott South Pole Station

Climatic alterations in the thermal radiation
budget. Dr. Peter M. Kuhn, National Oceanic and
Atmospheric Administration. Vertical profiles of the
thermal infrared radiation budget over South Pole
Station have been made since 1958; they show up-
ward, downward, and net radiant flux. The diver-
gence of the net irradiance with height then yields
the atmospheric layer cooling. The instrument is
carried aloft piggyback on a standard radiosonde and
operates until burst (average of about 28 kilometers).
Significant changes in the cooling rate have been
noted. These profiles are used in an atmospheric
transmission modeling program and, using a volume
absorption coefficient, to compensate for aerosol. It is
hoped that the difference between observed and
calculated measurements can be minimized.

Meteorological monitoring. Mr. J. C. Straiton,
National Weather Service, National Oceanic and
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Atmospheric A dninist ration. Meteorological param-
eters both at the surface and aloft will be measured
and evaluated. Surface observations include wind
temperature, pressure visibility, clouds, and snow
measurements. Upper air observations are made daily
and describe the wind and temperature structures
above the South Pole to altitudes of 25 kilometers.
Application of physical loss to the accumulated data
will permit description of the atmospheric structure
and circulation above Antarctica and surrounding
oceans. This data will permit the following: (1)
further quantitative evaluation of the heat exchange
budgets of the high altitude south polar region; (2)
study of the antarctic heat budget's relation to the
planetary budget; (3) investigation of meteorological
phenomena peculiar to, or most strongly developed
in, Antarctica. Air samples also will be collected for
analysis of carbon dioxide content. Filters will be
exposed to collect samples for analysis of radioactive
debri. Atmospheric turbidity will be measured.

Acoustic echo sounder studies of the planetary
boundary layer. Dr. Freeman F. Hall, Environmental
Research Laboratories, National Oceanic and Atmos-
pheric Administration. An acoustic echo sounder will
he used to study the turbulent structure of the plane-
tary boundary layer. The high static stability of the
lower atmosphere plus significant wind shear assures
that significant acoustic backscatter will be measur-
able. The thickness and internal structure of the
temperature inversion will be compared with the
synoptic situation and with in situ measurements from
surface and radiosonde sensors. The simple mono-
static echo sounder to be operated also will establish
the feasibility of employing more advanced acoustic
doppler wind sensing systems in future years.

Geophysical monitoring for climatic change. Mr.
Donald H. Pack, Air Resources Laboratories, Na-
tional Oceanic and Atmospheric Administration.
Long term measurements of atmospheric constituents
and related parameters that can influence climate
or shed light on climatic processes will continue at
South Pole Station as one of the six clean air geo-
physical monitoring observatories of the National
Oceanic and Atmospheric Administration. Measure-
ments will include carbon dioxide, to determine the
annual rate of increase of this gas in the atmosphere
from combustion of fossil fuels; surface and total
ozone, to study short term variations in climate as
reflected in year-to-year phase shifts in the annual
cycle concentrations of these gases; Aitken nuclei and
other aerosols, to establish baseline values for atmos-
pheric turbidity and global pollution; solar radiation
in several broad bands, to obtain irradiance data

that will be useful in the interpretation of long term
climatic change.

Atmospheric electric program. Mr. William E.
Cobb, National Oceanic and Atmospheric Adminis-
tration. Our program of surface and upper air atmos-
1 hericelectric measurements will be continued next
season. Surface sensors will be moved to the vicinity
of the new South Pole Station but sufficiently upwind
so that camp-produced pollution will not affect
measurements. Balloon observations of the air-earth
conduction current density will be made intensively
this season and concurrently at several Northern
Hemisphere sites. The purpose of the program is two-
fold: to investigate what controls and maintains
mechanisms of electrical current flow between Earth
and the ionosphere (the "global circuit"), to estab-
lish and index electrical parameters at the surface
and aloft that are sensitive to aerosol pollution.

Atmospheric processes and energy transfers. Drs.
J. J. Carroll and K. L. Coulson, University of Cali-
fornia, Davis. This project has two objectives. First,
the energy transfer across the interface between
atmosphere and snow surface will be determined.
This will heir) to assess the extent that Antarctica
serves as a major heat sink for general atmospheric
circulation. All components of the energy budget in
the boundary layer, including fluxes of sensible and
latent heat, momentum, both solar and terrestrial
radiation, and flux of heat into or out of the snow
surface will be measured at the South Pole. A second
objective is to use the polarization field of sunlit sky-
light as an indicator of particulate matter in the
atmosphere over Antarctica. A skylight polarimeter
providing polarization and intensity measurements in
six spectral regions in the ultraviolet, visible, and
near infrared will be installed at the South Pole for
operation throughout the austral summer.

Data acquisition system. Dr. Allen M. Peterson,
Stanford University. Stanford is assisting the Univer-
sity of California, Davis, in selection and installation
of data acquisition and computation equipment for
the new South Pole Station. The system is based on
two Hewlett-Packard 2100S minicomputers. One
computer will be on-line at all times; the second
will be for off-line data analysis, program prepara-
tion, and backup. Reliability is a primary concern
since the station is isolated for 10 months a year.

Measurement of submicron particulate matter
in the stratosphere. Drs. David J . Hofmann and
James M. Rosen, University of Wyoming. Work will
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continue on determining variations in the density of
dust particles in the polar stratosphere at McMurdo
and South Pole stations. Balloons will be flown from
each station, each carrying darkfield microscopes and
photoelectric particle counters. Two measurements
of the undisturbed atmosphere will be made; the first
as the balloons ascend to burst altitude and the second
as the instruments are lowered by parachute. The
measurements will provide information on the origin
and global distribution of submicron particulate
matter and will establish baseline values for particu-
late concentration over Antarctica.

Aerosols and the atmospheric radiation field.
Dr. Glenn E. Shaw, University of Alaska. We will
derive the size distribution and columar mass loading
of aerosols in the atmosphere from multispectral
measurements of diffuse sky and direct sun radiation
fields. A photoelectric coronagraph will measure the
circuiiisolar radiation field to within 1 ' of the Sun.
Major objectives include an assessment of the magni -
tude of background aerosol concentration, a deter-
mination of aerosol effects on radiation budget,
studies of the source and method of transport of
aerosols, and a comparison of the radiational prop-
erties of antarctic and arctic aerosols.

Aerosols and ice crystals. Mr. Austin W. Hogan,
State University of New York, Albany. Measurements
to determine the physical characteristics of aerosol
concentrations in continental and marine antarctic
air, begun last year, will be continued. The first
series of observations showed an influx of small
aerosol particles concurrent with subsiding air over
the polar plateau. Several aerial experiments are
planned for this season to determine the level at
which these particles are transported or formed. Ice
crystals were observed to fall from a layer super-
saturated with ice just above the South Pole surface.
A small dry ice seeding program is planned to deter-
mine if there is a natural deficiency in ice forming
nuclei in this area. Additional measurements of drift-
ing snow properties are planned, should the proper
conditions be present.

Ice crystal precipitation. Dr. Takeshi Ohtake,
University of Alaska. Ice crystals from a cloudless
sky of the central antarctic (South Pole Station) will
be studied. This research includes investigations of
(1) ice crystal precipitation, such as maximum height
of occurrence and the vertical distribution of con-
centration, size, and shape of ice crystals and their
fall velocities on the ground, and (2) formation
mechanisms such as nucleation and moisture. A
special meteorological instrument package will be

used. Observations of ice crystal formation at Barrow,
Alaska, will be compared with those at antarctic
stations to clarify mechanisms of ice crystal preipita-
tion in both regions.

The origin of ice crystals in precipitation. Dr.
Vern N. Smiley and Professor Joseph A. Warburton,
University of Nevada. Ice crystals falling out at South
Pole Station will be measured this austral summer and
during the 1975 austral winter. These will consist of
lidar measurements to obtain vertical profiles of
backscatter intensity and concurrently surface ob-
servations with a replicator to measure crystal sizes,
size distribution, and crystal habits. These measure-
ments will be integrated with radiosonde data; i.e.,
temperature, and humidity versus altitude. Data
from measurements will be used to determine at
what heights the crystals are formed, vertical struc-
ture of the "crystal cloud," and dependence of these
quantities on environmental conditions.

Particulate trace elements in the atmosphere. Dr.
William H. Zoller, University of Maryland. The air
sampling shelter set up at South Pole Station will
be modified and then set up with a diesel generator
approximately 800 meters east of the new station.
This position hopefully will cut down on contamina-
tion problems encountered last season from airplanes
and surface vehicles. Samples will be collected for
trace metal and hydrocarbons, using high volume
samplers. A cascade impactor will be used to obtain
size distributions of the particulates greater than 0.5
micrometers. A new, temporary clean air facility will
be set up several hundred meters upwind of the new
South Pole Station for austral winter operation by
the National Oceanic and Atmospheric Administra-
tion and other experimenters. We will install some
of our air filtration equipment in this new facility
for winter operations.

Dual Air Density twin satellite experiment. Mr.
Kenneth D. McDonald, Goddard Space Flight Cen-
ter, National Aeronautics and Space Administration.
The National Aeronautics and Space Administration
plans to launch two science satellites simultaneuosly
from the Western Test Range on a Scout vehicle in
the last half of 1975. These satellites, known as Dual
Air Density A and B, will be in a polar orbit. The
primary objective of the satellites is to measure atmos-
pheric constituents (e.g., helium, atomic oxygen,
argon, hydrogen, and molecular nitrogen). A - corn -
rnand and data acquisition facility will be at South
Pole Station for about 2 years.
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Measurement of atmospheric carbon dioxide.
Drs. Robert Bacastow and Charles D. Keeling, Scripps
Institution of Oceanography. Twice a month year-
round, air will be collected in glass flasks to extend
nearly uninterrupted measurements begun in 1957.
These data furnish the most reliable record of the
worldwide rise in atmospheric carbon dioxide thus
far obtained. The air samples will be analyzed at
Scripps by a nondispersive infrared gas analyzer with
specially prepared standard gases.

A 100-meter drill hole at the South Pole and a
resurvey of the Byrd Station drill hole. Messrs. D.
E. Garfield, H. T. Ueda, and John Rand, U.S. Army
Cold Regions Research and Engineering Laboratory.
A 100-meter drill hole with continuous core will be
attempted at South Pole Station early in the season.
Either a mechanical or thermal drill will be employed.
Initial core analysis will be performed in situ before
the cores are shipped to the United States. Then the
1967-1968 Byrd Station drill hole will be resurveyed.
A depth-velocity profile will be obtained for a depth
of 1,545 meters by comparing measurements with
data from the 1967-1968 survey. The profile will be
used to verify analytical ice sheet deformation studies.
About 400 meters of previously drilled core will be
packaged and shipped to the United States.

Observations of Earth tides and Earth's free
vibrations. Dr. Louis B. Slichter, University of Cali-
fornia, Los Angeles. Observations of long period tides
and of Earth's free vibrations excited by large quakes
(should there be earthquakes of sufficient energy,
magnitude 8 or more) will be continued by Mr.
William Smythe, who replaces Mr. Paul Rydelek
probably in November 1974. The near absence of
daily and sernidaily tides at the South Pole gives the
location unique advantages to observe weak gravity
signals with high precision. Highest precision is
needed for observations of two quantities not yet
measured: (1) phase lag and Q of the fortnightly
tide, and (2) the period of solid body vibration of
Earth's inner core when or if it is displaced from its
central position by a large earthquake or by random
motions of outer core fluid. Knowledge of these two
unknown quantities seems best sought at the unique
South Pole location.

Seismological observatory program. Dr. A. C.
Tarr, Office of Earthquake Studies, U.S. Geological
Survey. Earthquake records are obtained at South
Pole Station for Antarctica and all of the Southern
Hemisphere. These are transmitted daily (year-
round) to Boulder, Colorado, for use in a worldwide
epicenter program. The data also are used to help
delineate continental and oceanic structures in Ant-
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arctica and to study microseisms and meteorological
phenomena. Seismologists use the records to study
propagation of body waves through Earth's mantle
and core, and to study ground motion magnitude and
energy.

Doppler satellite research. Mr. William R. Mac-
Donald, Topographic Division, U.S. Geological
Survey. Doppler data collection begun during the
1972-1973 austral winter at Pole and Casey (Aus-
tralia) stations will continue year-round in support
of ice movement, polar motion, and scintillation
studies. The doppler station at Palmer will not
operate this season: due to long communication
blackouts during 1972-1973 between Palmer and
other stations, doppler data could not be transmitted
to the United States and rendered the Palmer opera-
tion ineffective. This season two U.S. Geological
Survey (usus) engineers will operate a geoceiver
at South Pole Station: another usos engineer will
operate a geoceiver on the Australian field traverse
at Casey Station, which is in support of the Inter-
national Antarctic Glaciological Project. Geoceiver
traverse sites established last year will be reoccupied,
and new sites will be established on the traverse. For
the third consecutive year, USGS will deploy two
engineers to Byrd Station for 4 days of continuous
geoceiver operations. A precise geodetic position again
will be established to determine ice movement over
the last 3 years.

Biomedical aspects of human adaptation to com-
plex south polar stresses. Harold G. Muchmore,
M.D., and Jay T. Shurley, M.D., Oklahoma Medical
Research Foundation and the University of Oklahoma
Health Sciences Center. Dr. Muchmore and three
assistants will continue studies on immunologic
changes in people who are isolated at the South Pole.
Cellular immunity studies will be carried out at
South Pole Station on live leukocytes derived from
peripheral blood. T and B lymphocytes will be
enumerated and phagocytic function will be studied.
Specimens for secretory igA and other immuno-
globulins will be collected. Throat swabs and other
samples for virus isolation will be obtained in an
attempt to isolate the respiratory virus responsible
for postpolar infections. Baseline data on these same
parameters from persons scheduled to spend the
1975 austral winter at South Pole Station were
gathered prior to their departure for Antarctica.

Ross Ice Shelf

Ross Ice Shelf Project. Dr. Robert H. Rut ford,
University of Nebraska, Lincoln. Field parties are to
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conduct a second season of surface studies on the
Ross Ice Shelf. All but one are continuations of
1973-1974 austral summer programs. Dr. Joseph A.
Warburton. Desert Research Institute, will conduct
a study of the relationships between major chemical
constituents of snow and the relative proportions of
two major atmospheric precipitation mechanisms
across the ice shelf. Continuing studies include a
geophysical program under the direction of Dr.
Charles R. Bentley, University of Wisconsin, Madi-
son, a tidal gravimeter program by Dr. Edwin S.
Robinson, Virginia Polytechnic Institute and State
University, and a glaciology program headed by Dr.
Robert H. Thomas, University of Nebraska, Lincoln.
The U.S. Geological Survey again will provide a
geoceiver and operator to establish satellite derived
positions for each geophysical study site. Dr. W.
Dansgaard, University of Copenhagen, Denmark, will
provide a person to assist in collecting ice cores for
isotope studies. Air support in the field will be by
Twin Otter airplane. Investigators will be working
at last season's base camp at 82°30'S. 166°W., at
the proposed drill site at 82°22.5'S. 168°38.7'W.,
and on Roosevelt Island and several other locations.
Drilling through the ice shelf has been postponed
because of delays in assembling the drill and asso-
ciated equipment.

1-month periods this season. These data will be used
with previous records to prepare cotidal-c9range
charts for the southern Ross Sea and to calculate
ocean currents related to the tide. The Ross Sea tide
is primarily diurnal with a 1- to 2-meter range.

The influence of precipitation-forming mecha-
nisms on the chemistry of the Ross Ice Shelf.
Professor Joseph A. Warburton, University of Nevada.
As part of the Ross Ice Shelf Project we plan to
investigate the relationships between major chemical
constituents in the snow and growth characteristics
of precipitation across the Ross Ice Shelf. The studies
will provide evidence on how precipitation mecha-
nisms affect accumulation of chemical impurities on
the shelf. The data will enable development of mathe-
matical models for use in paleoclimate studies in
coastal and near-coastal antarctic regions. Two-person
teams will occupy two camps several hundred kilom-
eters apart. Continuous replication of snow crystals
and sequential samplings of falling snow for sub-
sequent chemical analysis will be made during storms.
Dry deposition fallout of marine aerosols and near-
surface snow samples will be collected over large
portions of the Ross Ice Shelf.

Continuation of a Ross Ice Shelf geophysical
survey. Dr. Charles R. Bentley, University of Wiscon-
sin. The Ross Ice Shelf survey started during the
1973-1974 austral summer and completed coverage
of the southeast quarter of the ice shelf. This sea-
son's work will continue with the expectation that
ice shelf coverage will be complete at the end of
two more seasons. Ice thickness, water depth, and
gravity measurements will continue on a 30-nautical-
mile grid that covers about 75 stations. Ice thickness
measurements at the grid points will be supplemented
by radio-echo sounding from the air. At about seven
or eight stations more extensive studies of radio and
seismic wave propagation in the ice will be carried
out; this will lead to improved knowledge of ice
shelf structure. Two or three long refraction profiles
aimed at determining the upper crustal structure
beneath the ice shelf area will be carried out.

Ocean tide beneath the Ross Ice Shelf. Dr. Edwin
S. Robinson, Virginia Polytechnic Institute and State
University. The ocean tide beneath the Ross Ice Shelf
will be measured with recording gravimeters that
detect gravity variation related to periodic fluctua-
tions of shelf elevation and subjacent water mass.
Sites at 82.5°S. 166°W., 80.1 0 S. 161 0 W. 5 810S.
175 0 W., and 81.5°S. 175°E. will be occupied for

Doppler satellite positioning for a geophysical
survey of the Ross Ice Shelf. Mr. Robert H. Lytdan,
Topographic Division, U.S. Geological Survey. This
season the U.S. Geological Survey again will provide
a geoceiver and associated equipment for real time
geodetic positioning and will provide a geoceiver
operator in support of the Ross Ice Shelf Project.
Selected geoceiver sites established last season will be
reoccupied this season new study sites also will be
established. Dependent upon acquiring good doppler
data, position accuracies are expected to be within
100 to 200 meters for the real time positions and
within 5 to 10 meters for sites selected for later
processing through an expanded computer program.

Surface glaciology of the Ross Ice Shelf. Dr.
Robert H. Thomas, University of Nebraska, Lincoln.
This is the second season of a 3-year project to
measure strain rates in a network of stations cover-
ing the Ross Ice Shelf. The results, together with
those from other Ross Ice Shelf Project-associated
investigations, will be used to examine the dynamics,
history, and stability of the ice shelf. In 1973-1974
50 strain rosettes were planted in the southeast
corner of the ice shelf. These will be resurveyed this
season and approximately 100 more rosettes will be
planted over the northern half of the ice shelf.
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Southrrn Victoria Land

Dry Valley Drilling Project. Dr. Lyle D. McGin-
nis, Northern Illinois University, DeKaib. The final
season of a 4-year geophysical exploration, geological
reconnaissance, and drill program commenced in early
October. Nine boreholes have been drilled during pre-
vious Dry Valley Drilling Project (DVDP) seasons,
with participation of scientists and personnel from
Japan, New Zealand, and the United States. Core is
stored at Northern Illinois University, DeKaib, and at
Florida State University, Tallahassee. The following
drill schedule has been set for this season: (1) mid-
October, deepen hole 8 (New Harbor) to basement;
(2) mid-November, drill to basement at Common-
wealth Glacier (about 4 kilometers west of New Har-
bor) ; (3) mid-December, redrill Lake Fryxell (hole
7); (4) late December, drill Don Juan Pond (east
side) to basement; (5) January, drill Black Island to
150 to 300 meters in depth; (6) February, deepen
hole 3 on Ross Island. The Edward C. Thiel Earth
Sciences Laboratory will continue to be maintained
by Japanese DVDP participants; drill personnel and
most other technical assistants will be provided by
New Zealand. Primary logistics support and housing
at McMurdo will be furnished by the United States.

Site and borehole geology of DVDP sites; geology
of the Ross Island volcanic province and the crater
of Mount Erebus. Dr. Samuel B. Treves, University
of Nebraska, Lincoln. Dry Valley Drilling Project
(DVDP) operations from September to December are
scheduled to be near McMurdo Sound and in lower
Taylor Valley. Cores will be logged and prepared for
shipment to the United States. If time permits,
mapping and investigation of Ross Island volcanic
rocks will be done to supplement core data. In
December, New Zealand and French investigators
will be accompanied in an attempt to enter the crater
of Mount Erebus (elevation: 3,794 meters), Ross
Island, to obtain gas and lava samples. In late
January, as site gologist for DVDP drilling of Black
Island volcanic rocks and deepening of previous
boreholes on Ross Island, the volcanic history of this
area will be investigated and the results integrated
into a comprehensive geological history of the
McMurdo Sound region.

Geothermal studies. Drs. Edward R. Decker and
Scott B. Smithson, University of Wyoming. During
October to February subsurface temperatures will be
measured in new and previously completed holes
drilled by the Dry Valley Drilling Project. Other
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field work will include collecting surface and core
samples of bedrock for measurements of thermal
conductivity and radioactive heat generation from
uranium, thorium, and potassium. These studies will
provide new data on the thicknesses of permafrost,
on paleoclimate, on heat flow, and on the McMurdo
Sound region's thermal history.

Groundwater flow systems in the dry valleys.
Dr. Keros Cartwright, Illinois State Geological Survey.
Hydrogeologic investigations were made in conjunc-
tion with the Dry Valley Drilling Project during the
1973-1974 austral summer. Samples of groundwater
were taken for laboratory analysis and for compari-
son with physical data. Studies were undertaken in
Victoria, Wright, and Taylor valleys and on Ross
Island. Considerable hydrogeologic information has
been obtained, particularly from Wright Valley.
These data show that there are several short gound-
water flow systems that are independent of each
other. The study will continue in conjunction with
the Dry Valley Drilling Project. Efforts this season
will concentrate on Wright and Taylor valleys to
define more precisely the known flow systems and to
determine where similar flow systems might exist.
The goal of this research is to establish the hydro-
geologic characteristics of dry valley lake basins and
to better understand the origin of saline lakewaters.

Toward a model for Lake Bonney. Dr. Robert C.
Hoehn and Bruce C. Parker, Virginia Polytechnic
Institute and State University. Field work this season
will investigate more fully the productivity of benthic
mats and the importance of melt streams in carrying
nutrients to Lake Bonney. Further verification is
expected for types, numbers, and seasonal distribu-
tion of planktonic algae, yeasts, and bacteria in the
water column. Experiments also are planned for
refinements of the carbon 14 technique; hopefully the
effects of enrichments and toxicants on productivity
can be ascertained by this technique. We will try to
determine the extent of nitrogen fixation, especially
by the mat community in which Nostoc and other
suspect nitrogen fixers were discovered.

Cape Crozier, Ross Island

Behavioral adaptations of penguins. Dr. Dietland
Muller-Schwarze, State University of New York,
Syracuse. The relations between Adélie penguins and
south polar skuas will be studied at Cape Crozier,
Ross Island, where breeding penguins are exposed
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to two forms of skua predation: (1) a large portion
of the rookery is "open to all," i.e., all skuas may
hunt and scavenge there; (2) the rookery's periphery
has skua nests close by and sections of the rookery
are defended by breeding pairs of skuas as feeding
territories. We have found that skua predation pres-
sure on the penguins is, contrary to expectation, lower
at the periphery than in the center or beach areas
of the rookery. Penguins thus may derive some bene-
fits from breeding in a skua feeding territory. This
season we plan to test this hypothesis by comparing
the breeding success of penguins within and outside
of feeding territories.

Behavioral studies of Adélie penguins. Dr. David
G. Ainley and Mr. Steve Morrell, Point Reyes Bird
Observatory. Large numbers of Adélie penguin chicks
were banded from 1962 to 1970 at Cape Crozier,
Ross Island. Previous work on 2- to 8-year-old pen-
guins, with ages being recognized by band numbers,
resulted in descriptions of ages and experience related
factors in the development of reproductive maturity,
the process of maturity, the process of maturation in
social behavior, and their breeding biology and ecol-
ogy. This season we will continue that work by
studying the breeding biology of 9- to 13-year-olds.
We will particularly be looking for the age at which
breeding success reaches maximum. Also, depending
on which individuals still remain in the population
of banded birds, we will attempt to summarize the
population dynamics of this species. We hope to
answer questions about how long Adélie penguins
live, how many years a penguin must reproduce
successfully to insure replacement in the population
by offspring, and how many offspring adults must
fledge during their lifetime to insure replacement.

McMurdo Station and vicinity

Population dynamics of seals. Dr. D. B. Siniff,
University of Minnesota. Studies of the McMurdo
Sound Weddell seal population are to resume in
October. This work will involve (1) determining the
underwater spacing of seals in the pupping colony,
(2) enumerating the nonproductive female popula-
tion, and (3) experimentally manipulating density
in a remote area where we can control the number
of breathing holes in relation to seal densities. At
Hutton Cliffs, sonic tags and a two-dimensional-
array hydrophone will be used to measure under-
water spacing. This will be correlated to behavior as
monitored by underwater television. Marked recap-
ture techniques will be used to enumerate segments
of the population. This will involve traversing

McMurdo Sound weekly and recording all tags
sighted. Work at the experimental area will bo pre-
liminary; we will manipulate density and investigate
parameters that may be involved in regulation of
the population. We will correlate blood parameters,
reproductive status, weight gain, and survival to the
number of animals per breathing hole in two experi-
mental areas.

Temperate-zone and antarctic penguins. Dr.
William J . L. Felts, University of Oklahoma Medical
Center. Temperate-zone (Euryptula minor and per-
haps Megadyptes antipodes) and antarctic (Adélie
and emperor) penguins will be collected to analyze
their gross and microscopic structure. Most research
will be at the University of Otago Medical School,
Dunedin, New Zealand. Selected preparations will
be sent to the United States for completion. In view
of the sparse literature on systemic anatomy and the
microstructure of tissues and organs of penguins, this
study has value as a comparison with results of our
larger study of detailed structure in antarctic seals.

Energy expenditure and thermoregulation in
fasting emperor penguins and cost of locomotion
in little blue penguins. Dr. Knut Schmidt-Nielsen,
Duke University. During the winter breeding season
emperor penguins may fast for 4 months at rookeries
as far as 80 kilometers from the open sea. This sea-
son's study will further measure emperor penquins'
metabolic responses to cold. Oxygen consumption and
evaporative water loss will be measured over a wide
range of temperatures (-80 0 to + 10 0 C.). The
resulting thermal response curve will be used to
determine the amount of energy used for maihte-
nance and thermoregulation. In addition, energetic
cost of walking will be measured in little blue pen-
gums, to provide a comparison with data already
obtained on emperor and Adélie penguins. This will
help to clarify the role of body size and geometry in
the analysis of bipedal, terrestrial locomotion. The
emperor penguin will be studied at McMurdo Station,
and the little blue penguin at Canterbury University,
Christchurch, New Zealand.

Community ecology of the McMurdo Sound
benthos. Dr. Paul K. Dayton, Scripps Institution, of
Oceanography. This experimental program will con -
tinue and expand research begun in 1967. Specifically,
we will (1) monitor the 60 cages and controls estab-
lished in 1967, (2) evaluate the existence and con-
sequences of an increasing primary productivity
gradient running north from the McMurdo Ice
Shelf, (3) further define the competitive effects of
Mycale acerata, thought to be a competitive domi-
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nant in the sponge community, (4) study the biology
and foraging strategies of Perknaster fuscus antarc-
ticus, a starfish that preys on Mycale at McMurdo
but has an entirely different diet at the northern end
of the primary productivity gradient, (5) study the
settling behavior and ecology of invertebrate larvae,
(6) test the hypothesized key role that Odontaster
validus is thought to exert on the organization of
the community, and (7) instigate graduate theses
on sponge defense mechanisms and the development
of soft bottom communities in the McMurdo Sound
area.

Glycoproteins as biological antifreeze agents in
fishes of ice-laden seawater Dr. A. L. DeVries,
Scripps Institution of Oceanography. Antarctic waters
are laden with ice throughout much of the year. In
this environment many of the world's fishes would
quickly freeze to death. But antarctic fishes live among
the ice and never have been observed to freeze because
their body fluids are fortified with glycoprotein anti-
freezes. This seasons project centers on how the
antifreeze affords protection to these fish in this icy
environment. The field work will involve collection of
large amounts of blood from the large antarctic cod,
Dissostichus mawsoni (160 centimeters long and 45
kilograms in weight) from which glycoprotein anti-
freeze will be purified, study of how the eight different
sized glycoprotein antifreezes are distributed in the
tissues and body fluids of the fish, study of how the
glycoprotein antifreeze modules are prevented from
being lost into the urine at the kidneys, and study of
how the glycoprotein antifreezes stop ice from propo-
gating across the body wall. The effect of temperature
acclimation on the oxygen capacity of D. mawsoni
blood also will be studied. This study will be done in
cooperation with Dr. W. Zapol, Massachusetts General
Hospital, and Dr. J . Qvist, Gentofte Hospital, Copen-
hagen, Denmark. The effect of temperature on the
rate of conduction of nervous impulses also will be
determined for the same specimens. This study will be
done in cooperation with Dr. J . MacDonald, Uni-
versity of Auckland, New Zealand.

Cosmic ray intensity measurements. Dr. Martin A.
Pomerantz, Bartol Research Foundation of the Frank-
lin Institute. Through observation of intensity varia-
tions and anisotropies, continuously recording high
precision cosmic ray detectors at McMurdo Station
will exploit the special advantages of the polar regions
for providing information about electromagnetic
conditions in space and about Earth's immediate
environment. Data will be acquired on fundamental
processes occuring in Earth's upper atmosphere, in
the interplanetary medium, and at the Sun. Major

objectives include the following: (1) observations of
very energetic (relativistic, e.g., greater than 1 billion
volts) cosmic rays emitted by the Sun on discrete
occasions; (2) study of intensity variations of galactic
cosmic rays arriving from outside the solar system
over times ranging from minutes to tens of years;
(3) investigations of interplanetary shock wave effects
that are associated with plasma streams moving in
space with supersonic velocities; (4) detection of
cosmic ray intensity gradients both in and perpendicu-
lar to the plane of Earth's orbit.

Geodetic and upper atmosphere studies. Dr. Ar-
nold J . Tucker, University of Texas, Austin. Satellite
tracking station 019, McMurdo Station, is part of the
National Geodetic Satellite Program. This station is
equipped to measure the doppler shift of cw signals
transmitted by artificial Earth satellites. Data col-
lected by station 019 are used to determine a set of
orbital parameters that describes satellite motion.
Earth's gravitational field and atmospheric drag affect
satellite motions, causing deviations in the trajectory
described by this set of orbital parameters. By track-
ing satellites, a better understanding of Earth's
gravitational field and of ionospheric effects can be
achieved.

International Southern Ocean Studies: thermo-
haline processes under antarctic sea ice in winter.
Drs. Henry Grew and Victor T. Neal, Oregon State
University. Thermohaline processes that occur under
sea ice during the austral winter are not well known.
Nevertheless, it is during the winter that these proc-
esses are thought to be active in producing the dense
water that eventually is mixed with other water to
form Antarctic Bottom Water. A pilot program to
determine the feasibility of obtaining useful ocean-
ographic data under the sea ice in winter is being
planned. A preliminary field expedition, primarily
devoted to obtaining high resolution vertical profiles
of temperature from beneath the sea ice to the sea
floor, was scheduled to take place in September with
measurements being made between McMurdo Station
and Marble Point. Upon successful completion of this
effort, plans will be made for a larger pilot program in
1975. The 1975 measurement program will include
conductivity (salinity) and current measurements.
The ultimate goal is to determine the best methods
and places to monitor thermohaline processes during
the austral winter.

Seismic reflection and refraction studies. Dr.
H. K. Wong, Northern Illinois University, DeKaib.
As an aid to selection of future core drilling sites,
sediment thickness, sedimentary structures, and de-
formations, and the general tectonics of McMurdo
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Sound and adjacent Ross Sea areas will be studied by
seismic means. Sonobuoy refraction profiles will ascer-
tain the velocity and thickness of sedimentary strata,
perhaps to basement rock.

Remote projects

Small station development. Dr. Allen M. Peterson,
Stanford University. An automatic station will be
placed at Plateau Station (closed in 1969) to monitor
atmospheric conditions on the high Antarctic Plateau.
Since temperatures at Plateau Station may exceed
—87 0 C., great care has been exercised in the choice
of sensors and in design of station electronics. Wind
speed, wind direction, barometric pressure, air temper-
ature, and power system performance will be trans-
mitted to the Nimbus F polar orbiting satellite and
stored onboard for later read-out by a National
Astronautics and Space Administration tracking sta-
tion. The station will be powered by either a 10-watt
propane-thermoelectric generator or a small radioiso-
tope generator since temperatures at Plateau Station
are too low for standard battery operation.

A geological test of whether the West Antarctic
Ice Sheet is collapsing. Drs. G. H. Denton and
H. W. Borns, Jr., University of Maine, Orono. Recent
glaciological and geological investigations suggest the
strong possibility that ice in West Antarctica, floored
largely below sea level, is disintegrating from a full-
bodied stage attained when grounded ice recently filled
much of the Ross and Weddell seas. Continued col-
lapse of this ice would cause worldwide sea level rise
and perhaps would influence climate. Our field work
this season will focus on glacial deposits that mantle
Beaufort, Franklin, and Inexpressible islands in the
Ross Sea. This continues our project to map the
former extent of grounded west antarctic ice in the
Ross Sea, with particular emphasis on carbon 14 dating
of the recession of the grounding line southward
through Ross Sea and McMurdo Sound.

Topographic survey mapping operations. Mr.
Robert H. Lyddan, Topographic Division, U.S. Geo-
logical Survey. The U.S. Geological Survey this season
will provide two engineers and surveying equipment
for a reconnaissance of Pine Island Bay and Lindsey
Island. The engineers will make a plane-table survey
with 30- or 60-centimeter contours of Lindsey Island.
For island areas not suitable for plane-table operations,
photogrammetric techniques will be used to complete
the topographic map. These investigations will be
supported by a Coast Guard icebreaker.

Solar electric power monitoring. Dr. Joseph Lind-
mayer, Solarex Corporation. Small monitors will be
emplaced at three sites representative of areas visited
by U.S. antarctic program personnel. The monitors
will gather data on amounts of electrical power that
could be obtained in Antarctica by using solar cells.
Future applications of solar power in antarctic pro-
grams might include powering science instruments
and radio equipment during austral summers.

Late Cenozoic glacial history of East Antarctica:
glacial geology and ice surface reconstructions in
the Bowers and Freyberg mountains of northern
Victoria Land. Dr. Paul A. Mayewski, University of
Main, Orono. Investigation of glacial deposits dur-
ing the 1968-1969, 1970-1971, and 1971-1972austral
summers in the Queen Maud Mountains and in
southern Victoria Land have been combined with
studies by other researchers to provide a composite
glacial history of the Transantarctic Mountains. This
season's investigation is intended to test the following.
(1) the glacial history defined thus far in the Trans-
antarctic Mountains with the glacial history of the
upper reaches of Rennick Glacier (an example of the
northern extremity of the Transantarctic Mountains);
(2) the former responses of the East Antarctic ice
sheet in an area not connected with the Ross Ice
Shelf; (3) the presence or lack of evidence for tectonic
interaction at the time of formation of lateral moraines
in the study area recorded by tilting or faulting of
these moraines.

International Antarctic Glaciological Project.
Dr. Jean Vaugelade, Expeditions Polaires Francaises.
The ultimate objective of glaciological research in
Antarctica is to determine the regime and procsses-
past, present, and future—of the entire ice sheet, and
to examine the unique record of the terrestrial and
extraterrestrial environment that is contained in the
ice. This is an immense task, too large for any single
country to undertake alone. Consequently, the IAGP
is a cooperative project of Australia, France, the Soviet
Union, and the United States. A concentrated pro-
gram will continue in the region bounded by longi-
tudes 60° and 160°E., latitude 80°S., and the
antarctic coast. A major effort will be devoted to
studying the high domes of East Antarctica.

Geological investigations of basement rocks in
the Scott Glacier region. Mr. Edmund Stump, The
Ohio State University. Field investigation will be
directed toward sedimentary and volcanic rocks. Re-
finement of the stratigraphy and understanding of the
structural relationships are objectives within the con-
text of a continuing regional study in the central
Transantarctic Mountains. Returned samples will be
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Murdo Sound (aboard USCGC Burton Island). Dr.
Peter J . Barrett, Victoria University of Wellington
(New Zealand).

examined petrographically to better characterize the
environments or deposition and emplacement of these
rocks.

Ellsworth Mountains survey. Mr. Robert H.
Lyddan, Topographic Division, U.S. Geological Sur-
vey. Two engineers will accompany a Norwegian
expedition into the Ellsworth Mountains. A geoceiver
will be used to establish geodetic control to position
satellite (ERTS) imagery for revising 1:250,000-scale
topographic maps of the Sentinel Range.

Weddell Sea oceanographic investigation. Drs.
Theodore D. Foster and Eddy C. Carrnack, Scripps
Institution of Oceanography. As a continuation of the
International Weddell Sea Oceanographic Expedition,
a physical oceanographic investigation of the northern
and western parts of the Weddell Sea will be done.
Hydrographic casts and continuous measurements of
salinity, temperature, and depth will be made. Two
current meter moorings will be set out to monitor the
flow of bottom water out of the Waddell Sea; we
plan to retrieve these moorings in 1976. An attempt
will be made to penetrate the pack ice in the vicinity
of Larsen Ice Shelf, a region previously unexplored.
This work is aimed at furthering our understanding
of the formation of Antarctic Bottom Water.

International cooperation

In addition to the Dry Valley Drilling Project and
the international Antarctic Glaciological Project, de-
scribed above, several 1974-1975 antarctic programs
will involve U.S.-foreign nation interactions in per-
sonnel and support services. Projects in this category,
most receiving U.S. logistics support, are listed below.

Geological investigations in northern Victoria
Land (McMurdo Station). Dr. Sergei Aleksandro-
vich Abakumov, Arctic Geological Research Institute
(Soviet Union).

Seismic profiling of sediment thickness in Mc-

Lactation dynamics of Weddell seals (McMurdo
Station/Sound). Dr. Michael M. Bryden, University
of Queensland (Australia).

Neurophysiological studies of marine life (Pal-
mer Station). Dr. Rene Edgar Dalinger, Direccion
Nacional del Antartico (Argentina).

Isotope studies of ice cores and snow samples
(Ross Ice Shelf, McMurdo Station, Roosevelt Island).
Professor W. Dansgaard, University of Copenhagen
(Denmark).

Effects of volcanic activity on the benthic fauna
of Deception Island (R/V Hero). Dr. Victor A.
Gallardo, University of Concepcion and Inst ituto
Antartico Chileno.

Norwegian Ellsworth Mountains Geology Expe-
dition (Lc-130 support). Dr. Tore Gjelsvik, Norsk
Polarinstitutt (Norway).

Phototheodolite resurvey of dry valley glaciers
(McMurdo Station). Dr. Sergei M. Myagkov, Mos-
cow State University (Soviet Union).

Ice movement measurements (South Pole Sta-
tion). Dr. J . F. Nye, University of Bristol (Great
Britain).

Airborne ice sounding (McMurdo Station, LC-130
support). Dr. Gordon de Q . Robin, Scott Polar Re-
search Institute (Great Britain).

Geochemistry at South Pole Station. Dr. Joseph
Sanak, Centre des Faibles Radioactivities (France).

Structure and evolution of antarctic cyclones
(Molodezhnaya Station, Soviet Union). Dr. Frank S.
Sechrist, University of Wisconsin, Madison.
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