
iirnnijui 1n tic
[I OFTHE
IIUNITED
U STATES

September 1978	National Science Foundation	Volume X111—Number 3

U.S. Antarctic Research
1 .. Jam 1978-1979

Ji

Jere Lippa

These amphipods were among the
largest animals recovered last
season at the Ross Ice Shelf drill
site. Researchers will return to the
drill site this season to trap more
specimens of life beneath the Ross
Ice Shelf and to conduct a variety of
glaciological measurements.

The 1978-1979 U.S. Antarctic
Research Program began its most am-
bitious season yet with the completion of
this year's W1NFLY ("winter fly-in")
flights to McMurdo Station early in
September. More than 320 U.S. in-
vestigators will pursue almost 100
science projects this season, most of
them in West Antarctica. Highlights will
include the first intensive examination
of the Byrd and Darwin Glaciers, the
final season of the Ross Ice Shelf Proj-
ect, and expanded investigations of krill
and the biomass of the southern oceans.

Darwin Glacier Camp, to be located
about 240 kilometers south of McMur-

Editor's note:
We apologize for the delay in

publication of the March and June
1978 issues of Antarctic Journal of the
US. Staff replacement took much
longer than we expected. The March
andJune issues will appear as a com-
bined issue in the very near future.
We are sorry for any inconvenience
the delay may have caused our
readers.

do Station, will be home base for U.S.
scientists from seven institutions, as well
as for scientists from New Zealand,
West Germany, and Japan. Three U.S.
Navy helicopters assigned to the Darwin
Glacier Camp will move scientists to
remote sites in the area and allow them
to live in tent camps up to 185
kilometers from the home base. Most of
the investigators will look at the geologic
and glaciological features of the area to
determine the history of the two glaciers
and of the Ross Ice Shelf.

Byrd and Darwin Glaciers flow into
the Ross Ice Shelf about 250 kilometers
south of McMurdo Station. The Ross
Ice Shelf, unlike the land-based ice
sheet in East Antarctica, is a marine ice
shelf which floats upon sea water and is
grounded on the sea bottom as much as
2500 meters below sea level. It is possi-
ble that a gradual warming of the earth's
climate, like the one that occurred dur-
ing the last interglacial period about
18,000 years ago, might make the Ross
Ice Shelf (and the Ronne-Filchner Ice
Shelf as well) unstable and lead to the
deglaciation of West Antarctica. Scien-
tists working on the Byrd and Darwin
Glaciers will try to discover exactly what
happened during that last interglacial.



Other scientists working Out of the
Darwin Glacier Camp will look for
meteorites where the glaciers flow into
mountains which block their paths. Ice
is ablated at these obstructions, forcing
buried meteorites to the surface from
deep inside the moving glacier. These
meteorites, important specimens in
themselves, also will help researchers
determine how old the glaciers were
when the meteorites fell.

Activities at the Ross Ice Shelf drill
site, about 685 kilometers southeast of
McMurdo Station, will be almost as
numerous as those on the Byrd and Dar-
win Glaciers. The team at the drill site
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("J-9") will try to improve on their suc-
cess last year by drilling several more
holes completely through the ice shelf,
almost 420 meters thick at the site.
Researchers again will examine bottom
sediments left undisturbed since the
shelf formed; they will sample life forms
that exist even in the mud on the sea bot-
tom beneath the shelf and in the water
between the shelf and the sea floor; they
will study the freezing and melting proc
esses at the bottom of the shelf; and they
will study the structure of the shelf and
its movements.

At Palmer Station investigators will
intensify their probes into the life cycle
and population structure of antarctic
krill and examine the ways other marine
species interact with krill in the antarctic
marine ecosystem. Krill, according to
some researchers, might be the world's
most underexploited marine food
resource. The investigations conducted
at Palmer Station may eventually help
nations harvest this resource with
wisdom and foresight and, at the same
time, protect the antarctic ecosystem
from harm.

Other research projects in biology,
biomedicine, earth science, glaciology,
meteorology, oceanography, and upper-
atmosphere physics are scheduled

Antarctic Peninsula

The leopard seal in the marine
ecosystem. Donald B. Siniff Universit y of Min-
nesota. Minneapolis. Minnesota. This season we
will capture, process, and tag leopard seals in
the pack ice near the Gerlache Straits to study
the role of the leopard seal in the antarctic
ecosystem. We will examine movement and
activity patterns, reproductive behavior (in-
cluding survival, reproductive rates, and the
age of first reproduction), underwater
vocalisations, and social behavior during the
pupping and breeding seasons. We will study
crabeater seals as opportunities arise. Our
research will be performed from RJV Hero.
(5-003)

throughout the season. The instru men s
and facilities at Amundson-Scottc4
Pole, Byrd, McMurdo, Palmer. and S-
pie Stations will serve investigators all
year. Field camps will enable scientists
to investigate the Dufek intrusion, Scott
Glacier, Dome C, and the dry valleys of
southern Victoria Land. U.S. Coast
Guard icebreakers will help
oceanographers work in the Ross and
Weddell Seas. RJV Hero will support a
full schedule of investigations in the
Antarctic Peninsula area. The Antarctic
Program research airplane has a taxing
schedule of meteorological and
geophysical measurements.

Scientists who will spend the coming
winter at Siple Station will not have to
live in the existing suite of buildings,
now buried under tons of crushing
snow. The Siple replacement facility is
scheduled for completion early in 1979.
This season the replacement building
will give scientists access to a new VLF
transmitter for investigations into the
magnetosphere.

Following are brief descriptions of
each of the science projects scheduled
for the 1978-1979 season. This will be
the 24th consecutive year of U.S. activity
in Antarctica.

Biological investigations of antarctic
knit. Mary Alice MeW/unnie. Dc Paul University,
Ghuago, Illinois. This season we will continue
to develop population profiles on Euphausia
super/ia, the dominant species of antarctic krill.
We will address important discrepancies con-
cerning their larval development and dura-
tion, life span, and growth rates. It is possible
that changes in population structure (rate of
advance to maturit y and life span) could have
followed the decrease in whale populations
and/or that regional differences in primary
productivit y and thermal regime could result
in different longevity and growth-rate charac-
teristics. We will maintain live krill collected
from RJV Hero in the Bransfield Strait, the
Palmer and Bisco archipelagoes, and the
Scotia Sea to study the ph ysiological and
biochemical characteristics of these popula-
tions. We plan to Investigate growth rates at
different temperature. light, and feeding
levels, biometrics, and the factors that cause
krill to swarm. (S-008)

Planned field research projects, 1978-1979
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Thermoregulatory mechanisms in ant-
arctic birds. David E. Murrish, State University
of New York, Binghamton, New York. This
season we will stud y giant petrels and Adelie
penguins in our effort to understand the ther-
moregulatory mechanisms of antarctic birds.
The bards will he captured in the Antarctic
Peninsula for laboratory and field experi-
ments on the transfer of body heat across
brood patches. We will use radio telemetry to
measure body temperatures and locate
penguins in the rookeries and feeding
grounds. (S-Oil)

Ecological and behavioral adaptations
to antarctic environments. David F. Par-
melee, Universit y of Minnesota. Minneapolis, Min-
nesota. Our main study areas near Palmer Sta-
tion are well suited to year-round investiga-
tions of the ecological and behavioral adapta-
tions of certain charadriiform birds, especially
gulls and skuas. We will continue our
ecological and ethological studies this season
using handing, color coding, and radio
telemetry techniques including visual and
photographic observations. We will concen-
trate on Bonaparte Point and other penin-
sulas and islands. Neil Bernstein will winter at
Palmer in 1979. (S-012)

Physiological and biochemical bases of
freezing tolerance in terrestrial
arthropods. John G. Baust, University of
Houston, Houston, Texas. Our project examines
the nature of cellular responses to freezing.
This season we will gather more information
about the physiological and biochemical
mechanisms that enable antarctic inverte-
brates to endure prolonged freezing. Field and
laboratory studies of insects will be made in
the Palmer Station area. Of those animals
able to survive extreme temperature variations
and thus to tolerate freezing, insects represent
the highest phylogenetic group and so offer us
excellent systems for analysis. (S-028)

Distribution and ecology of small
odontocete whales. William E. Evans and
Joseph R. .Jehl. Huhhs-Sea World Research In-
stitute, San Diego, California. During the first
year of our project we will census, photo-
graph, and study the behavior and ecology of
small whales in the South Shetlands area.
Specifically, we will attempt to identify and
examine Orcinus and Glohicephalus populations
from on board WV Hero. We will sample
other vertebrate populations (birds, fish) as
time and opportunity permit. (S-034)

Fluxes of organic compounds through
marine food webs. Robert W Risebrough,
Universit y of California, Berkeley, California. This
season we will sample water, phytoplankton
and other particulate material, knit and other

zooplankton, and the eggs and tissues of
seabirds in the Antarctic Peninsula area from
WV Hero. The goals of our research are to ob-
tain data relevant to formulating manage-
ment policies for the exploitation of krill, to
contribute to an understanding of the de-
pendence of other antarctic species on krill,
and to establish baseline levels of petroleum-
derived and related compounds and synthetic
and natural organic chemical compounds in
marine food webs in advance of exploitation
of postulated offshore petroleum deposits.
(S-036)

Evolution of Mesozoic and Cenozoic
depositional basins of the northern Ant-
arctic Peninsula and the South Orkney Is-
lands. David H. Elliot, Ohio State University,
Columbus, Ohio. This summer WV Hero will
transport us to several locations along the
Antarctic Peninsula, particularly to Hope
Bay, where there are outcrops of Mesozoic
and Cenozoic rocks. We will continue to ex-
amine sequences that bear on the evolution of
the late Mesozoic depositional basins and the
antarctic cordillera. We will also pursue a
paleomagnetic program to determine
paleomagnetic pole positions for the Antarctic
Peninsula, to determine whether there is
paleomagnetic evidence for bending of the
peninsula, and to locate the Antarctic Penin-
sula in reconstructions of Gondwanaland. (S-
060)

Scotia Arc tectonics. Ian W.D. Dalziei,
Lamont-Doherty Geological Observator y of Colum-
bia Universit y, Palisades, New York. We will con-
tinue our studies of the tectonic evolution of
the Antarctic Peninsula cordillera by collect-
ing material that can be dated paleon-
tologically from Clarence and Elephant Is-
lands using WV Hero. We will compare the
structures of these islands with the structures
of islands of the same age in southernmost
South America. This study along with other
work in the Chilean Andes will improve our
understanding of the evolution of Gondwana-
land both before and after the breakup of the
supercontinent and contribute to our under-
standing of mountain building processes in
general. (5-063)

Tertiary faunas in southern South
America and the Antarctic Peninsula.
William /. Zin.c,neisler. Ohio Slate Unwersit y, Col-
umbus, Ohio. On Hero cruise 78-3 this season
we will obtain data on the tertiary fauna of
Tierra del Fuego and Patagonia so that we
can compare that fauna with the tertiary
faunas of Seymour Island. The data we ob-
tain from southern Argentina is essential to
our understanding of the geologic history of
the Scotia Arc and the northern part of the
Antarctic Peninsula. (S-086)

Very-low-frequency (VLF) probing of
the magnetosphere from Palmer Station.
Robert A. Helliwell, Stanford Universit y, Stanford,
California. During the winter operation at
Palmer, we will conduct VLF radio experi-
ments on the ionosphere and magnetosphere.
Broadband synoptic and continuous VLF
recordings will chart plasmapause related
phenomena at lower and middle latitudes.
Special continuous VLF broadband, narrow-
hand, and direction finding recordings will
support Siple transmitter operations. We will
try to describe background VLF activity dur-
ing Siple transmissions, signal reception from
Siple, and particle induced perturbations of
the direct Sipie/Palmer sub-ionospheric sig-
nal. We will also investigate mid-latitude par-
ticle precipitation from the magnetosphere by
studying its effects on the amplitude of signals
propagating to Palmer from various distant
transmitters. (S-100B)

Meteorological, sea-ice, and or-
nithological observations using X-band
radar. /oseph A. Warburton, Desert Research In-
dilute, University of Nevada, Reno, Nevada. We
will continue to operate a 3-centimeter
wavelength radar system at Palmer Station to
provide information on storms within a 150-
kilometer radius of the station as well as on
sea-ice and iceberg formation and movement.
We will track migrating flocks of various bird
species, and begin a reflectivity-precipitation
rate study in cooperation with the British Ant-
arctic Survey. Our sea-ice and iceberg obser-
vations provide information for shipping
traffic and for meteorologists concerned with
the impact of sea-ice and open leads upon the
climate of the Southern Hemisphere. (S-252)

Origin of ice crystals in polar precipi-
tation. Vernon N. Smile y and Joseph A. Warbur-
ton, Desert Research Institute, Universit y of
Nevada, Reno, Nevada. We are trying to deter-
mine the structure of the antarctic tro-
posphere by using remote lidar (optical radar)
sensing to measure major atmospheric consti-
tuents such as ice crystals, water drops, aero-
sols, and water vapor. A dye laser radar at
Palmer Station measures vertical profiles of
atmospheric aerosols, water drops, and ice
crystals. Polarization techniques allow us to
discriminate spherical particles (water drops)
from nonsphei'ical particles (ice crystals and
aerosols). We also are developing in the
laboratory a differential absorption lidar to
detect water vapor. (S-260)

Measurements of stratospheric NO2.
.1. F. I1oxon, National Oceanic and At-
mospheric Administration, Boulder, Colorado.
We will install a fully automatic record-
ing spectrometer at Palmer Station this
season to measure the levels of NO 2 in
the stratosphere. (S-276)
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British Antarctic Survey Doppler
project.john Dudeny, Appleton Laboratory,
Slough, England. We will study Traveling
Ionospheric Disturbances (TIDs)
throughout the coming season by taking
measurements of vertical movements in
the F regibn of the ionosphere. We will
measure Doppler shifts in very-low-fre-
quency radio transmissions from three
stations on the Antarctic Peninsula—
Adelaide (U.K.), Almirante Brown
(Argentina), and Palmer (U.S.)—as the
signals are received at the U.K. Argen-
tine Islands Station. We will study the
time sequence of Doppler shifts from
the three transmission sites to determine
the direction and propagation velocity of
the disturbance which causes the F layer
of the ionosphere to undulate. (S-306)

Darwin Glacier area

Endolithic microorganisms in the dry
valleys. E. !mre Friedmann, Florida State Univer-
city, Tallahassee, Florida. In previous seasons
we found evidence of a rich and unexpectedly
varied indigenous microbial flora inside the
rocks of the dry valleys of Victoria Land and
of the Dufek Massif. Cyanobacteria, lichens,
and eucaryotic algae were found in Beacon
sandstone, marble, granite, and anorthosite
rocks. This season in northern Victoria Land
we will survey the occurrence of different
microorganisms, perform micrometorological
measurements in the field, sample for cultur-
ing, morphological, and taxonomic study of
the microorganisms, calculate biomass by
chlorophyll fluorescence, adenosie triphosph-
ate, Kjeldahl nitrogen, and total carbon deter-
mination, and test for nitrogen fixation using
the acetylene reduction technique. We also
will perform chemical and petrological
analysis of the rock substrate and calculate
water activity in the internal airspaces of the
rock substrate. (S-015)

positioning in cooperation with the British
Antarctic Survey on the Ronne/Filchner Ice
Shelf to obtain control for Landsat mosaics.
(S-052B)

Geologic test of the activity of antarctic
ice sheets. George H. Denton, University of
Maine, Orono, Maine. This season we will per-
form a glacial and pedologic study of the Dar-
win Glacier area which will include detailed
mapping of glacial drift units, moraines,
eskers, and erosional features from the mouth
to the head of the glacier. The program will
produce an overall glacial-drift map of the
Darwin Glacier that will allow us to draw
longitudinal surface profiles of the Darwin
and Hatherton Glaciers. Our pedological ac-
tivities will include study of morphologic
features of the soil and the weathering of sur-
face casts as well as complete chemical, physi-
cal, and mineralogical analyses of samples.
We believe the soils will serve as a relative-age
index in evaluating and testing the sequence
of glacial drift units established in the map-
ping program, and that the results of the soil
studies can be used to correlate the glacial se-
quence developed in the Darwin Glacier area
with that previously set up in the McMurdo
Sound area. (S-056)

Search for meteorites. William A. Cassidy,
University of Pittsburgh, Pittsburgh, Pennsylvania,
The Transantarctic Mountains and their
presumed extensions present a barrier to
volumes of ice moving radially toward the
edges of the continent. Such barriers create
local conditions where ice flow slows or stops
and ablation becomes important. In these
blue-ice areas meteorites become concen-
trated on the surface of the ice. We plan to ex-
pand our search for meteorites brought to the
surface by ablation. During part of the season
we will work out of the Darwin Glacier base
camp and make helicopter flights to the Bates
Nunatak, to the Turnstile Ridge, Westhaven
Nunatak, Haven Mountain area, to the
Butcher Ridge, Finger Ridges area, to the
Warren Range, Boomerang Range, Decep-
tion Glacier area, and along the high icefalls
of the upper Darwin convergence. We also
plan to visit blue-ice areas east and west of
Reckling Peak, traveling northward by
snowmobile from Carapace Nunatak. (S-058)

the Byrd Glacier and the extensive igneous in-
trusives throughout the study area. We int.'
to provide fundamental geological informa-
tion by remote sensing, and to provide data
which might help protect the antarctic en-
vironment in the event of resource exploita-
tion. (S-059)

Geology of the Leverett and Scott
Glaciers area. Edmund Stump, Arizona State
University, Tempe, Arizona. The first half of the
season a four-man party will study outcrops of
the Wyatt Formation on the west side of the
upper Scott Glacier. Specific objectives in-
clude stratigraphic, petrographic, chemical,
and structural analysis, and regional correla-
tions of these rocks with others in the Queen
Maud Mountains. The second half of the
season we will be with the helicopter-sup-
ported party in the Darwin Glacier area. We
will do stratigraphic and petrographic studies
on the Shackleton Limestone, Douglas Con-
glomerate, and Dick and Starshot Formations
south of Byrd Clacier, and make collections
of granitic rocks north of Byrd Glacier. The
ultimate goal is to improve our understanding
of events during the Beardmore and Ross
Orogenies. (S-076)

Isotopic and geochemical studies of the
Byrd/Darwin Glacier area. Gunter Faure,
Ohio State University, Columbus, Ohio, We will
study the isotopic and geochemical properties
of suites of rocks and minerals in the
Byrd/Darwin Glacier area. We will collect
specimens of base metal sulfides in the mar-
bles around Cape Selbourne, of the granitic
rocks exposed in the Brown Hills north of
Darwin and also north of Byrd, of limestone
from nunataks south of Byrd, and of
mineralized boulders and possibly meteorites
lying on the surface of Byrd and Darwin
Glaciers. Our objectives are to provide infor-
mation about the time of crystallization and
subsequent cooling of the granitic rocks and
pegmatites in the Brown Hills, about the
isotopic evolution of lead in galena crystals in
contact with metasomatic sulfide deposits in
the carbonate rocks of the Byrd Group, and
about the isotopic composition of strontium in
primary and secondary calcites of the Byrd
Group. (S-091)

Doppler geodetic point positioning.
William ,1. Kosco and Charles D. Zeigler, U.S.
Geological Survey, Reston, Virginia. The U.S.
Geological Survey will send a two-man team
carrying Doppler and conventional surveying
equipment to support the Darwin/Byrd
Glacier expedition. The team will visit Dome
C to establish a new geodetic position and will
begin to determine the ice strain net in the
Darwin/Byrd Glacier area. The U.S. Geologi-
cal Survey also will conduct Doppler point

Radioactivity survey using airborne
gamma-ray spectrometry. Edward ,j Zeller,
University of Kansas, Lawrence, Kansas. This
season our survey to determine the distribu-
tion and concentration of radioactive ele-
ments in the exposed rocks of Antarctica will
concentrate on the Darwin Glacier area. Our
primary interest is in the coal and car-
bonaceous deposits of the Beacon
Supergroup. Our secondary interests include
the metamorphic series on the south side of

Interaction of the Ross Ice Shelf with
Byrd Glacier. Terence/. Hughes and Robert H.
Thomas, Universit y of Maine, Orono, Maine. Our
field activities will address the stability of
marine ice sheets, the dynamics of fast-mov-
ing outlet glaciers, and the state of
equilibrium of the east antarctic ice sheet. We
will measure the surface velocity, strain rates,
elevation, and mass balance of Byrd Glacier
using aerial photogrammetry and ground sur-
veys. We will also measure ice thickness by
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ANTARCTICA: MAJOR U.S. ACTIVITIES,
1978-1979
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Major U.S. science activities in Antarctica this season include the Ross Ice
Shelf Project, the Byrd and Darwin Glacier investigations, and extensive
air sampling operations over much of the continent. This will be the 24th
consecutive year of U.S. research in Antarctica.

combining radio-sounding data with gravity
data obtained on the ground survey. Our goal
is a finite element numerical model of the
Byrd Glacier/Ross Ice Shelf dynamic system.
(S-170)

Boy Scout in Antarctica. Bo y Scouts of
America. North Brunswick, New Jersey. Mark
Leinmiller is a Boy Scout selected in a na-
tional competition to work in Antarctica in
commemoration of the 50th anniversary of
Scout Paul Siple's participation in Richard E.
Byrd's first antarctic expedition. Mr. Lein-
miller will spend most of his time working as
a member of S-056. However, it is desirable
that he spend several days with scientists at
South Pole Station, in the dry valleys, and
elsewhere as schedules and logistics allow.
(S-310)

Dome C

Geophysical investigation of Dome C.
Charles R. Bentley, University of Wisconsin,
Madison, Wisconsin. This season our main ob-
jective is a geophysical survey of the Dome C
area. We will attempt radar sounding of ice
thickness and internal layering, electromag-
netic and seismic polarization and wave
velocity studies, electrical resistivity and mag-
netotelluric studies, and examination of
subglacial structure by seismic refraction and
gravity techniques. We also will attempt sonic
logging of a fluid-filled core hole (not the ac-
cess hole) if it is drilled at siteJ-9 on the Ross
Ice Shelf. (5.151)

Glaciological investigation of the
Dome C area. Ian M. Whillans, Ohio State
University, Columbus. Ohio. We will begin a
study of the dynamics of the ice sheet near
Dome C in East Antarctica which will involve
investigations of snow accumulation, near-
surface temperature, and ice velocity. The
data will he used to calculate any thickening
or thinning of the ice sheet. We will investig-
ate the possibility of past and future changes
in ice sheet configuration. We are cooperating
with investigators at the University of Wiscon-
sin, the U.S. Geological Survey, the Univer-
sity of Washington, the Scott Polar Research
Institute, and the Lahoratoire de Galciologie
in a study of this area. (S-164)

International Antarctic Glaciological
Project (IAGP) ice and snow sampling.
Claude Lorius. Lahoratosre de Glaczologie, Greno-
ble, France. IAGP is a cooperative venture link-

ing 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. In the 1977-1978 field season a core
hole was drilled to a depth of 900 mat Dome
C. This season we will fill the hole with fluid
to preserve it for future study. The core from
this site will help us to describe climate
changes over the past 25,000 years, to deter-
mine the origins of chemical impurities in the
ice and to determine impurity changes over
time, and to study the stability of the east ant-
arctic ice sheet by describing elevation
changes. (S.167)

Dufek intrusion

Geologic and geophysical investiga-
tions of the Dufek intrusion. Arthur B. Ford,
U.S. Geological Survey, Menlo Park, California.
We will spend this season in the upper part of
the Dufek intrusion in the Forrestal Range.
We have four ob jectives: first, to understand

the magmatic fractionation processes which
produced one of the world's largest stratiform
complexes; second, to learn how this body re-
lates to Jurassic basalt magmatism of the Fer-
rar Dolerites elsewhere in Antarctica; third, to
see how the generation of this great volume of
magma is related to the plate-tectonic history
of the region; and fourth, as a byproduct of
our research, to appraise the mineral resource
potential of the complex. Geophysical surveys
will attempt to determine characteristics of the
rocks and the areal extent of the body in ice-
covered regions. (S-068)

Geologic and geophysical investiga-
tions of the Dufek intrusion. Anthony W.
England. US. Geological Survey, Reston, Virginia.
Our objectives are to use aeromagnetics, grav-
ity, ice sounding radar, and a large-loop
electromagnetic induction system to map the
southern boundary of the Dufek intrusion
under the Sallee Snowfield, to detect the
ultramafic basal member in this region (if
there is one), and to determine the thickness
of the intrusion under the Sallee Snowfield.
These new data will be combined with gravity
and ice thickness data collected during the
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1976-1977 field season to support a geophysi-
cal interpretation of the central, southern, and
western regions of the Dufek intrusion. (S-
088)

Paleomagnetism and magnetic
mineralogy of polarity and reversal zones
in the Dufek intrusion. Russell F. Burmester,
Western Washington University, Bellingharn,
Washington. We intend to test the hypothesis
that the presence of two antiparallel mag-
netizations in the Dufek layered intrusion can
be explained by cooling during a reversal of
the magnetic field. We plan to map the transi-
tion zones and obtain adequate oriented sam-
ples from these zones and surroundings rocks,
to determine the origin of stable magnetiza-
tion in these rocks, to determine the blocking
temperature of an isothermal surface that ex-
isted in the transition zone during the field
reversal, and to detail the behavior of the
magnetic field during the reversal. (S-090)

McMurdo Station and vicinity

Colonial behavior of antarctic marine
mammals. Donald B. Siruff and Douglas P.
DeMaster, University of Minnesota, Minneapolis,
Minnesota. This season we will complete our
study of the population ecology of the Wed-
dell seals (Leptonychotes weddelli) in McMurdo
Sound. We plan I) to conduct a mark-recap-
ture program to appraise the dynamics of a
population which apparently declined in 1976
to half its average pre-1976 level; 2) to record
the recruitment of seals tagged as pups into
the adult breeding population; and 3) to
maintain the continuity of nine years of data
concerning the reproductive success, survival,
and yearly movement patterns of approx-
imately 800 tagged adult Weddel seals in
McMurdo Sound. Our objective is to formu-
late a model that will help us to understand
the probable impact of ecosystem perturba-
tions on the Weddell seal population in
general. As in previous years, we will establish
and work from a remote field camp at Hutton
Cliffs. (S-004)

Comparative aquatic biology of ant-
arctic endotherms. Gerald L. Koo p man, Scripps
Institution of Oceanography. Unwersity of Califor-
nia, San Diego, California. We intend to learn
more about the at-sea activities of antarctic
endotherms and their physiological functions
by investigating diving behavior in the Wed-
dell and Ross seals and the Emperor penguin,
and by analyzing the ventilation and
breathhold physiology of the Weddell seal.

We will seek, capture, and harness seals and
penguins with depth-time recorders to trace
their diving behavior in the usual conditions
near shore in eastern McMurdo Sound and at
Cape Washington. We also will monitor the
behavior of Weddell seals in the unusual con-
ditions of diving beneath the Ross Ice Shelf.
We will study the Ross seal in its heavy pack-
ice habitat. These studies will tell us more
about the influence of habitat upon diving
behavior. Our ventilation studies may con-
tribute to a broader perspective on anatomy
and physiology as they further our under-
standing of the Weddell seal. (S-026)

Anatomical studies of antarctic fishes.
Joseph T Eastman, Brown Universit y, Providence,
Rhode Island. We will examine the gross, light,
and electron microscopic anatomy of antarc-
tic fishes, especially of the dominant family
Nototheniidae. We will attempt to correlate
anatomy with the remarkable physiological
adaptations seen in this family and to ex-
amine those anatomical features which may
have evolutionary significance. We will study
several aspects of these fishes, including
osteology, myology, organ weights and size-
related morphometry, digestive system, kid-
neys, gills, lymphoid tissues and organs, and
buoyancy control. Our field studies will take
place out of McMurdo Station. (S-031)

Protein metabolism in cold adaptation
of antarctic fish. Audrey E. V. Haschemeyer,
Hunter College, City University of New York, New
York. We will investigate the physiology of
cold adaptation in polar fishes by studying
protein metabolism in antarctic species ex-
posed to year-round subzero temperatures.
We will use a constant infusion technique to
determine rates of protein synthesis in major
tissues, including liver, muscle, and gill. We
will examine in detail the liver protein syn-
thetic system, especially amino acid uptake by
the liver, and secretion of the antifreeze
glycoprotein. Our experiments with temper-
ate zone fish at very low temperatures may
identify potential cold-sensitive steps in pro-
tein synthesis in fish. Our field studies will
take place at McMurdo Station. (S-032)

Geodetic satellite observatory. Arnold.l.
Tucker and James Clynch, Unwersit y of Texas,
Austin, Texas. The geodetic satellite observa-
tory at McMurdo Station collects year-round
satellite data for ionospheric and geodetic
studies, including examination of the effects
of ionospheric scintillations occurring be-
tween the satellite and the ground observa-
tory. We record data from polar-orbiting
satellites on paper tape for orbit determination
and translocation measurements, and data
from nonpolar satellites on magnetic tape for
upper atmospheric studies. (S-051)

Accelerometer observations. Jonathan
Berger. Universit y of 2alzfornia. San Diego.
California. The antarctic accelerometer
McMurdo Station is part of the Project IDA
(I jnternational Deployment of Accelerometer
systems) global network of modified LaCoste-
Romberg vertical accelerometers. The net-
work provides high quality, long-period
digital data related to bodily tides, free oscilla-
tions, earthquake source mechanisms, normal
modes, and traveling waves. Two University
of Texas scientists will operate the ac-
celerometer during the austral winter
1978-1979. (S-085)

Atmospheric infrasound. Charles R.
Wilson, Unwersit y of Alaska. Fairbanks, Alaska.
We will continue to operate the infrasonic
four-microphone array in Windless Bight on
the Ross Ice Shelf throughout the austral
auroral season in order to observe aurora[ in-
frasonic waves (AIW) during the maximum
of the solar sunspot cycle. The sunspot max-
imum in 1978-1980 will feature a very large
increase in observable AIW following the in-
crease in polar auroral activity. The increased
number of AIW observed will aid in our
statistical determination of very-high -latitude
AIW morphology. We expect our measure-
ments to throw new light on asymmetry in the
generation of auroral infrasonic waves.
(S-l08)

Subsurface measurements of the Ross
Ice Shelf. Austin Kovacs and Anthon y .1. Gow,
US. Arm y Cold Regions Research and Engineering
Laboratory, Hanover, New Hampshire. This
season we will investigate the brine infiltra-
tion layer in the Ross Ice Shelf near McMur-
do and the saline ice which forms on the bot-
tom of the Koettlitz Ice Tongue. At McMur-
do we will obtain snow and ice samples to
complete our analysis of how snow and ice
structure affect sea water percolation into a
floating ice shelf. On the Koettlitz Ice
Tongue we will survey the lateral extent of
saline ice growth on the bottom of the tongue
by making a continuous radar profile of
glacial ice depth and thickness of underlying
saline ice. (S-163)

Volcanism and mercury emission.
Sanford M. Siegel. and B Z. Sigel, University of
Hawaii, Honolulu, Hawaii. Volcanic sites are
important sources of atmospheric and fallout
mercury, but human activities can also release
large quantities of mercury into the environ-
ment. Because Mt. Erebus is isolated and vir-
tually devoid of vegetation, we can examine
the volcanic emission of mercury excep-
tionally well. We will study the emission of
mercury from Mt. Erebus and the local dis-
tribution of mercury in gases, air, water,
snow, ice, soils, and in whatever plant life we
can find. This investigation will add to our
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Airborne Research Data System
(ARDS). be Wall, Applied Physics Laboratory,

Johns Hopkins Unwer.ot y, Baltimore, Maryland.
This season the Applied Physics Laboratory
will install, operate, and maintain the Air-
borne Research Data System and mag-
netometer in support of air sampling, glacial
photography, ice sounding, and magnetic
missions on board the Antarctic Research
Program LC-130 airplane. (S.303)

Remote or multiple sites

knowledge of the natural sources of mercury,
its geochemistry and geobi()lOgy, and
ultimatel y to our picture of mercury as a
pollutant. (S-174)

Sources and distribution of at-
mospheric trace elements. William H. Zoller,
Uno'ers,t y of Maryland. College Park, Maryland.
This season we will continue to analyze the
source and distribution of trace elements in
the antarctic atmosphere using it specially in -
strumented U.S. Antarctic Program LC-130
airplane for flights over central Antarctica.
We will collect samples in the South Pole
vicinity to compare with those collected at the
new clean air facility. Helicopter support will
allow us to collect gas and residue samples
from the crater of Mt. Erebus to compare with
aircraft data and atmospheric samples from
South Pole. We also will collect blue ice and
dust deposits for windblown debris analysis
on flights to the dry valle ys of southern Vic-
toria Land. )S-230)

Mesoscale atmospheric events. Robert 
Renard. U . Naval Postgraduate School, Monterey,
California. We will examine the thermal and
moisture structure and the circulation of the

atmosphere in the antarctic during periods of
tropospheric moisture i nstrusions over and
near the Ros Ice Shelf, and determine the
associated subsynoptic -scale circulations
which are precursors of significant weather
(storms) in the McMurdo area. We will use
infrared and visual weather satellite observa-
tii)ns, automatic weather station data, air-
borne sensing, and ground observations to at-
tempt to identify mesosy noptic-scale weather
systems that relate to the significant weather.
In doing so we test the usefulness of the data
sources we employ. (S-268)

Air chemistry and meteorology. Elmer
Robinson, Washington State Univer.ut y, Pullman,
Washington. We will continue our studies of
antarctic air chemistry with particular
reference to carbon monoxide and low
molecular weight hydrocarbons (methane,
ethane, eth y lene, and acetylene). Our
Mogan involves extensive air sampling
aboard the Antarctic Research Program's
LC-130 research airplane in Antarctica and
in transit from California. Our goal is to
establish antarctic air chemistry as it reference
for other assessments of the nature of the
earth's atmosphere. especially those involving
the impacts of natural and anthropogenic
trace species upon atmospheric chemical
processes. (S.275)

Role of seabirds in marine ecosystems.
David G. Ainley, Point Reyes Bird Observatory,
Stinson Beach, California. This season we enter
the second phase of our project to clarify the
ecological structure of pelagic bird com-
munities and to assess the importance of these
communities to antarctic marine ecosystems.
The first phase examined the densities and
biomass of seabirds, including the contribu-
tion of individual species to the total avian
biomass, seasonal changes in biomass dis-
rihution, and comparisons of avian and

mammalian l)iomass, all in the Ross Sea. The
second phase involves an examination of
these relationships in the pack ice region of
the South Pacific lust north of the Ross Sea.
We will investigate communit y structure by
examining the relative density and biomass of
species, habitat partitioning, and division of
iood resources by differences in feeding
behavior and prey selection. (S-013)

Productivity of the Weddell Sea, the
southern Indian Ocean, and water off
West Antarctica. .Sayed Z. El-.S'a yed, Texas
A&M University, college Station. Texas. Our
biological productivity studies this season
aboard ARA Islas Orcada.i will focus on
detailed documentation of the spatial and
temporal variability of the phytoplankton
population and of the physical and chemical
milieu. Particular attention will be given to
the influence of the pack-ice edge on the
phytoplankton biomass and nutrient chemis-
try. We will also investigate biotic and ahiotic
factors that control productivity in ice-free
and pack-ice regions. A thorough knowledge
of the productivity of these waters and of fac-
tors controlling production is basic to it poten-
tial harvest of antarctic marine living
resources. (S.016)

Petrologic study of the granulite facies
metamorphic rocks of Enderby Land.
Edward S Grew. Universit y of California. Los
Angeles, California List season we began to in-

I

The U.S. Antarctic Research Program LC-130 No. 131 was recently equip-
ped with a 3.05-meter long detachable magnetometer boom. The research
airplane will support meteorological and geophysical data gathering
flights during the 1978-1979 field season.
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vestigate the geological history of Enderby
Land, part of the east antarctic Precambrian
shield, by collecting samples of the well-
layered gneisses in this area. Geochronologic
data from our samples show (I) the formation
of the well-layered gneisses about 2,000
million years ago; (2) llutonism, granulite
facies metamorphism, and folding about
1.000 million years ago; (3) dikes of granite
and pegmatite, amphibolite-facies
metamorphism, and faulting about 500 to 550
million years ago; and (4) secondary
mineralization possibly 400 to 500 million
years ago. We will continue to analyze the
isotopic compositions of our samples to deter-
mine the sequence of metamorphic events
more clearly, and to estimate the physical
conditions of metamorphism. We hope to
clarify further the geological history of the
Precambrian shield in Enderby Land. (S-
069)

Measurement of very-low-frequency
(VLF) waves and atmospheric electric
fields at Vostok Station. Robert A. Helliwell,
Stanford University, Stanford, California. Winter
VLF observation programs and atmospheric
electric field programs at Vostok Station this
season include investigation of the phase and
amplitude characteristics of sub-ionospheric
signals propagating to Vostok from the Siple
VLF transmitter. Information on these sig-
nals, perturbed by the effects of particle pre-
cipitation between the stations, will contribute
to our studies of wave-induced particle precip-
itation effects. We will also participate in
spaced station mapping of VLF noise forms
over the polar region, in further description of
the "hissler" auroral noise phenomenon and
the search for its relation to optical auroral
forms, and in investigations of the vertical at-
mospheric electric field, especially its relation
to the interplanetary magnetic field. (S-'IOOC)

Magnetometer studies of plasma waves
at Vostok Station. Richard R. 1-leacock, Univer-
sity of Alaska. Fairbanks. Alaska. Magnetometer
data recording, operations at Vostok Station
willbe attended this season by the U.S. scien-
tist in residence. These magnetic field pulsa-
tion data, when compared with available
satellite data, will help us study the charac-
teristics of plasma waves on open magnetotail
Field lines. This effort is part of the Interna-
tional Magnetospheric Study. (S- I 16)

Shallow drilling in Antarctica. John W.
dough. Unu'er.c,ty of Nebraska, Lincoln, Nebraska.
The Polar Ice Coring Office (PICO) will
support shallow ice coring projects this season
at South Pole, Dome C, McMurdo Ice Shelf,
and Siple Station. Two Swiss shallow drills,
redesigned and modified by personnel at the
University of Bern. Switzerland, and the

CRREL shallow drill will be used this season.
A 100-rn core near South Pole will be
analyzed by University of Kansas and
Virginia Polytechnic Institute and State
University scientists for nitrate and am-
monium concentrations related to variations
in past solar activity (S-169); a team from
Ohio State University will place a permanent
thermistor chain down the hole for a long-
term temperature study (S-164). At Dome
extensive shallow drilling will support the
glaciological studies of investigators from
Ohio State University and the University of
Wisconsin (S-164, S-151). As many as three
50-rn core holes will he drilled in the McMur-
do Ice Shelf to support CRREL's investiga-
tion of the brine infiltration layer (S-163).
Finally, one 100-rn core will be drilled at Siple
Station and processed for scientists at SUNY -
Buffalo. (S-150B)

International Antarctic Glaciological
Project (IAGP) radar sounding. G. de Q
Robin, Scott Polar Research Institute, Cambridge,
England. We will continue glaciological anct
geophysical exploration of the antarctic ict.
sheet using radio-echo sounding and mag-
netornetty. We will extend and eventually
complete a 100-km grid network over Antarc-
tica that will help us investigate ice form,
thickness, structure, and sub-ice geology.
Specialized radio-echo sounding flights will
interpret the dynamics, thermodynamics (in-
cluding absorption effects), internal structure
related to flow characteristics, and radio prop-
erties of the ice sheet and ice shelves. Studies
of terrain roughness, reflection strengths, bot-
tom slopes, and permittivity will help delimit
sub-ice lakes and geological structures.
(S-168)

Nitrogenous chemical composition of
polar ice and snow. Bruce Parker and Edward
Zeller, Virginia Polytechnic Institute and State
Universit y, Blacksburg, Virginia. This season we
will gather numerous samples from ice sheet
surfaces, snow pits, icebergs, and cores to in-
vestigate the nitrogenous chemical composi-
tion of snow and ice at various antarctic loca-
tions. We will test the use of trace impurities
as indicators of sun spot activity cycles that are
related to cosmic ray and auroral activities, to
past world climate, to depletion of the ozone
layer, and to changes in ultraviolet fluxes on
earth. These investigations may provide a
valuable new tool for monitoring certain
aspects of the earth's history. We hope to con-
tribute information concerning nonhiological
nitrogen fixation, natural rates of ozone
depletion in polar regions, and the potential
fertilization of antarctic oasis soils and lakes
and polar seas through the melting of glacial
ice. (S-169)

International Weddell Sea
Oceanographic Expedition. Theodore D.
Foster, University of California, Santa '.jUz,
California. The International Weddell Sea
Oceanographic Expedition 1979 will com-
plete the third phase of work begun in 1976
when the Norwegian research vessel Polar-
sirkel set out five current meter moorings. In
1979 we will attempt to retrieve those moor-
ings plus five set out by USCGC Glacier in
1978. We will coordinate our activities with
the Norwegian Polarsirkel team in the area. In
addition to the meter retrieval, we will carry
out a closely spaced array of conductivity-tem-
perature-depth stations in the southern Wed-
dell Sea. (S-200)

Role of sea ice in climatic and oceanic
regimes. Stephen F. Ackley, US. Army Cold
Regions Research and Engineering Laboratory,
Hanover, New Hampshire. We are trying to
determine how ice conditions in Antarctica
relate to oceanic and atmospheric processes.
Our four objectives are: 1) to obtain a drift-
strain record from drifting buoys and analyze
it to determine large scale properties of sea
ice; 2) to use the drift-strain record to tell us
ice thickness distribution; 3) to record struc-
tural and material properties of sea ice
through ship and helicopter based drilling,
coring, and remote sensing programs; and 4)
to model numerically the sea ice circulation
based on the results of drifting buoy and ice
structure experiments. This season we will
deploy eight meteorological data buoys by air
and another six by icebreaker in the Weddell
Sea. (S-205A&B)

Solar radiation over antarctic waters.
Gu y A. Franceschini, Texas A &M Universit y. Col-
lege Station, Texas. Our goal is to determine the
magnitude and distribution of total and
photosynthetically active radiation falling
upon the southern ocean. We will coordinate
our investigations with primary productivity
studies. We are also trying to assess the in-
fluence of cloudiness, sea ice, and at-
mospheric circulation patterns on the radia-
tion environment. On ARA Islas Orcadas this
season we will pay particular attention to
enhancement of radiation near the edge of
sea and barrier ice and to the effects of that
enhancement on photosynthesis. (S-206)

Continental margin sedimentation off
Oates Land. lB. Anderson. Rue University.
Houston, Texas. Our main interest on the
USCGC Glacier cruise is continental margin
sedimentation in a region not bounded by
large ice shelves. We will take cores in the
vicinity of South Tasman and Emerald
Basins, along the northern flank of the East
Indian-Antarctic Ridge, along the continental
margin between 172°E and 155°E, along the
submarine canyon complex just west of the
Pennell-Iselin Bank, and in the vicinity of the
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Ross Sea continental shelf. Our results should
provide data relating to past and present ice
conditions, to the influence of tectonic ele-
ments upon terrigenous sedimentation, and to
the hydrocarbon potential of the continental
margin. (S-207)

Deployment of First GARP Global Ex-
periment (FGGE) buoys in the southern
oceans. R.j Fleming, FGGE Project Office,
Rocked/c, Maryland. The objectives of FGGE,
the global weather experiment, require a
reasonably uniform global collection of
meteorological data. A combination of
satellite surveys to obtain vertical profiles of
temperature and humidity and a network of
buoy stations to provide atmospheric pressure
and sea water surface temperature is the most
practical way to obtain uniform coverage in
the southern oceans. Eight countries have
agreed to contribute over 300 drifting buoys to
the year long experiment. Equally important,
14 countries have agreed to deploy these
buoys strategically. The U.S. will deploy
about 50 buoys (a major portion of them this
season) along normal cruise tracks of the
Military Sealift Command polar resupply
cargo and tanker vessels and U.S. Coast
Guard icebreakers. Data from the buoys will
be transmitted via the TIROS-N polar orbit-
ing meteorological satellite. The French data
collection and platform location system
(ARGOS, a part of the satellite system, will
provide locations and measurements for
operational use and for archival or future
research needs. (S-265A-D)

Automatic weather stations. Al/en M.
Peterson, Stanford Electronics Laboratories, Stan-
ford, California. We will deploy eight
automatic weather stations during the coming
austral summer. We will install two at Byrd
Station, one at Siple, one in the dry valleys,
and four in the McMurdo vicinity. These
automatic weather stations will collect data
from data sparse regions for meteorological
research and for operational weather forecast-
ing. (S.272)

Ross Ice Shelf

Structure and history of benthic com-
munities below the Ross Ice Shelf. /ere H.
Lipps, University of California. Davis, California.
Upon completion of it drill hole through the
Ross Ice Shelf at site J-9. we will use television
imaging and still photography to assess the
megafauna under the Ross Ice Shelf,
sphincter sampling to acquire undisturbed

benthic samples and living organisms, coring
to obtain a stratigraphic record for historical
studies of the fauna, trapping and fishing to
catch mobile organisms, and baited camera
studies to record larger or quicker organisms
that cannot be sampled another way. Our
major objective is to continue to document the
presence of organisms on, in, or near the sea
bottom, and to assess their spatial relation-
ships, tro1)hlc interactions, abundance, and
reproductive states. (S-023)

Biotic activity in the water column
beneath the Ross Ice Shelf. Osmund Ho/rn-
Hansen, Scripps institution of Oceanography,
Universit y of California. San Diego, California.
This season our objectives are first, to deter-
mine the types, numbers, and distributions of
organisms in the water column under the
Ross Ice Shelf; second, to determine the
metabolic activity of the microbial popula-
tions; third, to correlate food sources in the
water column, both particulate and dissolved,
with the food requirements of the organisms
present; fourth, to determine how the
microbial populations under the ice shelf
differ from those in the ice-free Ross Sea; and
fifth, to ascertain chemical data for water
samples as well as for selected organisms, in-
cluding measurements of radiocarbon and tri-
tium activities and the presence of various
trace metals. We plan to take samples as soon
as the hole through the shelf is made availa-
ble, again toward the middle of the drill
period, and again toward the end of the field
season. Between these samplings we will work
in the McMurdo Sound area or in the
laboratories at McMurdo. (S-024)

Late Cenozoic micropaleontology and
biostratigraphy. Peter-Noel Webb, Northern Il-
linois University, DeKaIb, Illinois. This will be
the second season of sub-Ross Ice Shelf
geological sampling. We will log and describe
any sediment or dirt bands in retrieved ice
cores, handle and prepare bottom sediment
grabs, store short cores and drill cores, and
prepare geological materials for transporta-
tion out of Antarctica. Our team at the RISP
drill camp will prepare site geology reports
and summary accounts of microfossil groups
seen in on-site washings and smear slides. We
will continue to work on the Cenozoic
m icro)a leontology and biostratigraphy of the
McMurdo Sound region. (S-062)

Coordination of Ross Ice Shelf science
activities. John W. Clough, Universit y of
Nebraska, Lincoln. Nebraska. The Ross Ice Shelf
Project (RISP) Management Office will
again coordinate RISP field activities this
summer. We plan to reactivate the drill camp
and drill three access holes through the shelf,
one using a new hot water drilling system.

These drill holes will allow investigators to
sample the water, sediments, and life forms
beneath the Ross Ice Shelf. At the end of the
eason we will close out the drill camp at site

J-9. (S-150A)

Mass balance and heat flow at the
ice/water interface beneath the Ross Ice
Shelf. Olav Orheim, Norsk Polarinstitutt, 0/so
Lufthavn. Norway, and Thor Kvinge, Universit y of
Bergen, Norway. In a cooperative project this
season we will lower equipment through the
main Ross Ice Shelf Project access hole to
measure the mass balance and heat now of
seawater beneath the shelf. We will install a
tape recording system to record our data dur-
ing the 1979 austral winter. The recorder will
be recovered early in the 1979-1980 field
season. The data should tell us much about
the variability of temperature and currents
under the Ross Ice Shelf. (S-158A&B)

Sediments and sedimentary processes
beneath the Ross Ice Shelf. Geoffrey S.
Boulton. Universit y of East Anglia, Norwich, Nor-
folk, England. Our goal is a more thorough un-
derstanding of sedimentation processes under
the Ross Ice Shelf. This season we will docu-
ment the source, nature, and flux of sedimen-
tary particles in the water column. We will ex-
amine the physical and chemical properties of
sub-ice shelf sediments and study the proper-
ties of suspended mineral grains. (S-159)

Transfer of heat and mass below the
Ross Ice Shelf. Peter Schwerdtfeger, Flinders
Universit y, Bedford Park, South Australia. This
asutral summer we will measure the transfer
of heat, salt, and momentum in seawater im-
mediately below the Ross Ice Shelf. Our
measurements of water temperature, salinity,
and currents near the ice/water interface will
help us explain the local transfer processes
that affect nearby water masses. (S-160)

Ross Ice Shelf Project (RISP) access
hole drilling. Jasnes A Browning. Browning
Engineering Corporation, Hanover, New
Hampshire. We will use two techniques for ac-
cess hole drilling this season. A large hot
water boiler will provide heat for hot water
drilling of "clean" holes 60 centimeters in
diameter. Flame drilling with simpler air-
cooled burners (equipment already at the,J-9
drilling site) will back up the hot water effort
together with the water-cooled flame units
used last season. We will attempt ice coring
after we have completed three access holes.
(S-16l)

September 1978



EXTERIOR PROTECTIVE
METAL SHELL

INTERIOR INSULATED N FUTURE SNOW LEVEL

0 SNOW LEVEL

ESEN'r SNOW LEVE

The new facility at Siple Station is scheduled for completion early in 1979. It will replace the old station which is now
buried under about 10 meters of ice and snow. This summer researchers will transfer instrumentation to the new
facility and Install a new VLF transmitter which will further their work on the plasmapause region of the mag-
netosphere. The photograph below shows the replacement arch during construction last December.

U.S. Navy Photo by Phan W.tng•r

Physical oceanography of the Ross Sea.
Stanley S. acobs, Lamont-Doherty Geological Ob-
servatory of Columbia University, Palisades, New
York. We will continue our studies of the in-
teractions between glacial ice and seawater,
and of the exchange of water masses and
properties between the deep antarctic oceans
and water on the continental shelves. We will
make detailed conductivity-temperature-
depth measurements and supporting
geochemical observations from a Coast
Guard icebreaker along the continental slope,

adjacent to the Ross Ice Shelf, and in the
deepest region on the Ross Sea continental
shelf. Emphasis will be placed on spatial and
temporal changes in the oceanographic struc-
ture, formation of high-salinity shelf water,
and the melting of ice shelves and icebergs.
We will attempt to recover current meter ar-
rays set in the Ross Sea in , January 1978. Ad-
ditional observations will be made through
access holes melted through the Ross Ice
Shelf at siteJ-9. (S-202A&B)

Freezing-melting processes at the bot-
tom surface of the Ross Ice Shelf. Igor A.
Zotzkov, Laboratory of Ph ysical Methods in
Glaciology, Moscow, USSR. We will study
freezing-melting processes at the bottom of
the Ross Ice Shelf by taking repeated
measurements of the water-ice boundary
positions, by making steady state temperature
distribution measurements through the ice
shelf thickness, and by planting thermometers
in the ice to measure temperature change over
time. In addition, we will take repeated
measurements of temperature and current
distribution at the boundaries within the
seawater below the shelf, and take ice cores
through the shelf to determine the thickness
of the ice layer frozen at the bottom since the
sheet began to float. (S-302)

Siple Station

Very-low-frequency (VLF) probing of
the magnetosphere from Siple Station.
Robert A. Helliwell, Stanford Unwersity, Stanford,
California, This season we will conduct the ini-
tial winter operation of the new Siple
facilities. The new multifrequency Jupiter
VLF transmitter will enable us to investigate
interactions among magnetospheric waves as
a function of separation between signal fre-
quencies, relative signal intensity, and so
forth. We plan to devote special attention to
studies of wave-produced precipitation involv-
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ing both natural and man-made signals. In
1979 we will also participate in special Inter-
national Magnetospheric Study passive prob-
ing campaigns at a number of stations spaced
in longitude. We will continue programs of
VLF transmission to the International Sun-
Earth Explorer spacecraft and our studies of
triggering, wave growth, and wave saturation.
(S - bOA)

Magnetometer measurements at Siple
Station. Louis , j Lanzerottz and A, Hasegawa,
Bell Laboratories, Murray Hill, New Jersey. We
will continue studying changes in the earth's
magnetic field produced by magnetic storms
and ultra-low-frequency waves propagating in
the earth's magnetosphere. Our objectives in-
clude investigation of theoretical ideas of hy-
dromagnetic wave generation and propaga-
tion, and of the latitude dependence of parti-
cle precipitation phenomena at mid-latitudes.
This year we will move the magnetometer
head to the new facilities at Siple and install
the Siple riometer about 1 km from the sta-
tion. (S-lOt)

Micropulsation detection at Siple Sta-
tion and at Roberval, Quebec. Laurence
Cahill. Jr., and Roger Arnoldy, University of Min-
nesota, Minneapolis, Minnesota. Our objective
this season is to study wave-particle interac-
tions at the plasmapause using conjugate
ultra-low-frequency (ULF) sensors at Siple
Station and at Roherval, Quebec. In particu-
lar we plan to search for simultaneous auroral
light and ULF pulsations to enable us to com-
pare ULF waves and interacting particles.
During the next maximum in the solar cycle
we will study the effect of increased solar ac-
tivity on the shape and location of the
plasmapause. A statistical study of Siple
micropulsations might afford new insight into
the generation and propagation of ULF sig-
nals and into the distribution of mag-
netospheric plasmas. We also will support
controlled very-low-frequency (VLF) experi-
ments at Siple to study the stimulation of
ULF by VLF transmissions. (S-102)

High latitude ionospheric absorption.
Hugh /.A. Chivers, Universit y of California, San
Digo, California. This project measures the
ionospheric absorption of extraterrestrial
radio noise using a stable wide band receiving
system known as a riometer. The absorption
is caused by the influx of electrons and pro-
tons following solar activity and thus reveals
details of interactions in the magnetosphere.
Field work this year will involve building a
new remote system at Siple and raising the
South Pole systems from beneath the snow
surface. Maintenance of the riometer systems
at McMurdo and Vostok will be undertaken
as necessary. (S-103)

Auroral radar studies. Ben B. Baisley, and
Warner L. Ecklund, National Oceanic and At-
mospheric Administration, Boulder, Colorado. Our
program investigates the characteristics of
electron density irregularities in the auroral E
region which are associated with the auroral
electrojet(s) and related ionospheric/-
magnetospheric electric fields. We combine
data gained from our very-high-frequency 50
megahertz radar with other
ionospheric/ magnetospheric data at Siple Sta-
tion in an attempt to understand auroral proc-
esses. (S-107)

Southern Victoria Land

Ecosystem comparisons of lakes and
soils. Bruce C. Parker and George M. Simmons,
Virginia Polytechnic Institute and State University,
Blacksburg, Virginia. This season we will test
two assumptions about the flow of energy as
carbon from benthic algal mats into plankton
and into henthic animals and decomposers.
We hypothesize that benthic mats dominate
biological activity in antarctic oasis lakes, and
that the degree to which the water column is
used as a sink depends upon the age of the
lake and its association with specific glacier
types. We hope to examine Lake Chad and
Lake Fryxell in the lower Taylor Valley with
two field teams, one performing scuba experi-
ments on benthic attached algal mats, and the
other performing water column studies from
the lake ice surface. (S-002)

Land forms and landforming processes
in the dry valleys. Franz-Dieter Miotke, Techni-
cal University, Hanover, West German y. This
season we will continue to study weathering
-processes, slope formation, and wind action.
We will also extend our geomorphic map
work into the upper Victoria Valley area to
examine higher glacial terraces and slope
development. Our particular inquiries will in-
clude further soil sampling to determine the
general process of landforming in dry valleys,
further measurements of summer tem-
perature change in rocks (dikes, marble,
granite, sandstone), and the comparison of
older and younger slope surfaces to explore
the geomorphic synthesis of the dry valleys.
(S-077)

Ross Sea glaciations: events in Wright
and Victoria valleys. Harold W. Borns, Jr.,
Universit y of Maine, Orono, Maine. This season

we will continue to study the glacial history of
the Lower Victoria and Lower Wright valleys
with emphasis on the Victoria Lower Glacier
and the adjacent alpine glaciers. In addition
to geological mapping, we will collect ice
samples from the Wilson Piedmont and Vic-
toria Lower Glaciers for oxygen-isotope
analyses. We will also analyze selected inde-
pendent alpine glaciers to determine the
elevations at which the original snow fell. If
the main glacier mass was once a part of the
last Ross Sea glacier, as we suspect, and if
some of the older ice is still present, then ox-
ygen-isotope ratios should indicate former
snowfalls at much higher elevations than
represented by the present elevations of this
glacier mass. (S-080)

Origin and nature of basaltic rocks and
volcanic activity of Mt. Erebus. Philip R.
Kyle, Ohio State University, Columbus, Ohio. This
season we will sample and investigate Ferrar
Group basalt flows and dolerite sills in the
Darwin and Transantarctic Mountains. Our
primary objective is an understanding of the
unusual geochemical nature and origin of
these basaltic rocks and of the processes
which modified them prior to emplacement
as flows and sills. We will establish a camp on
the summit crater of Mt. Erebus from which
we can monitor the persistent anorthoclase
phonolite lava lake using audio-visual obser-
vations, temperature measurements, heat flow
studies, and samples of volcanic ejects. (S-
081)

Quantitative paleoclimatic analysis of
Ross Sea continental shelf sediments.
Thomas B. Kellogg, Universit y of Maine, Orono,
Maine. Our objective is to collect samples
from marine and possible marine deposits in
the McMurdo Sound region and in the dry
valleys of southern Victoria Land. We will
analyze all samples for siliceous and
calcareous microfossils and perform sedimen-
tological analyses in an extension of our effort
to determine the climatic history of the Ross
Sea region. The samples we take should ena-
ble us to correlate the marine record of Ross
Sea cores with the terrestrial glacial-geologic
record of Victoria Land. (S-204)

Japanese earth science in the McMur-
do Sound region. Takesi Nagata, National In-
stitute of Polar Research, Tokyo, .Japan. Three
Japanese scientists will search for antarctic
meteorites in a joint project with the United
States, conduct structural gobogical and
petrological studies in the dry valleys region of
southern Victoria Land, and collect rock
specimens in the dry valleys and in the
McMurdo region for paleomagnetic study.
(S-305)
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Amundsen-Scott South Pole
Station

Immunity responses during human
bioisolation. Harold G. Muchmore, Oklahoma
Medical Research Foundation, Oklahoma City,
Oklahoma. We will continue to investigate im-
munologic changes that occur in individuals
who winter in Antarctica by collecting ap-
propriate specimens, acute respiratory sam-
ples, and acute and convalescent serums for
laboratory assay. We will examine winterers
at South Pole and at McMurdo Stations
before, during, and after their isolation to
determine any loss of immunity during the
austral winter. Our research plans include
maintenance of growing tissue culture
throughout the isolation period. (S-007)

Search for the pendulum mode of the
Earth's inner core. Leon Knopofi University of
California, Los Angeles, California. This season
we will attempt to install a tide meter away
from the dome at South Pole Station to
measure horizontal accelerations of the earth
due to core motions and to measure horizon-
tal tides. We are trying to solve the many
design problems associated with developing a
bore hole pendulum, some of which are the
intermittent or continuous adjustment of the
pendulum to the tilting of the ice, the reduc-
tion by damping of unwanted vibrations, the
testing of mechanisms and electronics at the
500 C temperature of dry ice, and the protec-

tion of the pendulum during transport. Such
a pendulum could supply the two missing
horizontal components of the gravity vector
and should nearly double our chances f
detecting the pendulum mode of the earth's
inner core. (S-050)

South Pole Doppler studies. William .1
Kosco and Charles D. Ziegler, US. Geological
Survey, Reston, Virginia. The U.S. Geological
Survey again will operate a fixed Doppler sta-
tion at Amundsen-Scott South Pole to obtain
data on ice sheet movement, polar motion,
and the earth's spin axis. We will continue to
support the worldwide geodetic net program
and serve as a translocation station for refin-
ing Doppler positions in support of geophysi-
cal and mapping control operations. (S-052A)

Auroral photometry. Stephen B. Mende,
Lockheed Palo Alto Research Laborator y, Palo Alto,
California. We operate a meridian scanning
photometer at South Pole Station to monitor
the auroras associated with magnetospheric
layside cusp precipitation. The auroral

photometer detects the optical signature of
precipitating particles and provides a clear
description of the space-time morphology of
the magnetospheric cusp. This season we will
send two people to South Pole to wind up part
of our operation there, to provide on-site
training in use of the equipment, and to in-
stall new photometer equipment at Siple Sta-
tion. At Siple we operate a multichannel
photometer to examine the optical signatures
of wave induced precipitation. This
spectrophotometer detects very faint light
emission in the sky with high time resolution
and records it on magnetic tape for evaluation
and comparison with wave monitoring and
stimulating experiments at Siple. In addition
we will send an observer to operate the instru-
ment at the station over the winter. (S-104)

All-sky photography of auroral ac-
tivity. Syun-!chi Akasofu, Universit y of Alaska,
Fairbanks, Alaska. We will continue to monitor
large-scale auroral activity at the South Pole
using all-sky photography and 7Defense
Meteorological Satellite Program satellite
photography. Our all-sky camera will operate
at South Pole Station throughout the year.
(S-l06)

Cosmic ray intensity variations. Martin
A. Pomerantz, Bartol Research Foundation of the
Franklin Institute. Newark, Delaware. Cosmic
ray observations are crucial to understanding
how the sun controls the "weather" in in-
terplanetary space. The combination of the
counterpart sea level stations at McMurdo
and at Thule, Greenland, provides unique in-
formation about north/south asymmetries
representing the flow of cosmic rays across the
equatorial plane. The new detectors at the
high altitude South Pole Station—the most
sensitive detectors in the world—enable us to
study the highest energy particles that the sun
is able to produce, the so-called relativistic
solar cosmic rays. We will attempt the first op-
tical observations at South Pole this summer
in an effort to measure large scale motions on
the surface of the sun arising from oscillations
in its interior. (S-109)

Computer system maintenance at
South Pole. John I Carroll and Kinsell L.
Coulson, University of California, Davis, Califor-
nia. The computers and peripherals at South
Pole Station have received heavy use since
their installation. A service engineer will
make a short visit to South Pole this season to
perform preventative and corrective mainte-
nance on the computer system. (S-253)

Acoustic Doppler wind sensing. Freeman
F. Hall, Jr., National Oceanic and Atmospheric Ad-
ministration, Boulder, Colorado. Our analysis of
the wind profile over South Pole Station using
Doppler shifts of scattered acoustic signals

will end this season. We will retrograde
equipment supplied by NOAA and store the
rest of the equipment at South Pole for possi-
ble future use. (S-254)

Aerosols of the polar regions. Austin W
Hogan, State Universit y of New York, Albany, New
York. The goals of our project at South Pole
Station are: to define the physical properties
of the atmospheric aerosol over the polar
plateau; to determine the meteorological
processes which transport aerosol materials
from maritime and possibly from continental
regions to Antarctica; to determine the fre-
quency with which these meterological
transport processes occur; to determine what
causes this aerosol material to be precipitated
to the surface of the ice cap; and to determine
the capacity of the antarctic as a sink for par-
ticulate and other materials which enter the
atmosphere in other regions. We will work in
part from the science equipped LC-130
airplane. (S-255)

Ice crystal precipitation in the at-
mosphere. Takeshi Ohtake, Universit y of Alaska,
Fairbanks, Alaska. We will continue this season
at South Pole Station to study the mechanism
of ice crystal formation and water vapor
transport over Antarctica. Using a kite-borne
meteorological package, we will measure ice
crystal concentration, shape, and size, as well
as pressure, humidity, and temperature. We
will measure cloud heights with all-sky
cameras and observe low level clouds near
South Pole Station from LC-130 airplanes.
(S-256)

Geophysical monitoring for climatic
change. Kirhy , j Hanson, National Oceanic and
Atmospheric Administration, Boulder, Colorado.
We will continue to measure near-surface
aerosols, total atmospheric turbidity, total
solar radiation, and concentrations of trace
gases (including carbon dioxide and ozone).
Our objective is to identify current levels and
long term trends in the concentration of sig-
nificant atmospheric trace constituents that
may affect the environment and possibly in-
duce climatic change. We will conduct the
program at South Pole Station. Air samples
also will be collected at Palmer Station
through a cooperative arrangement with Dr.
Warburton's team. (S-257A&B)

Atmospheric electric measurements.
William E. Cobb, National Oceanic and At-
mospheric Administration, Boulder, Colorado. We
will conclude our 5-year project to establish
an environmental benchmark of the polar
plateau's atmospheric electric climate and
retrograde the equipment this season. Data
evaluation will continue for some time.
(S-258)
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Atmospheric radiation and aerosols.
Glenn E. Shaw, Universit y of Alaska, Fairbanks,
Alaska. Our research will concentrate on
determining the optical and physical proper-
ties of suspended particulates in the central
antarctic atmosphere through measurements
of atmospheric transmission and sky radia-
tion. This season in particular we will classify
the optical properties of aerosols to derive size
distribution, index of refraction, and con-
centration. We will in addition study collected
aerosols with electron microscopy. Our field
activities involve optical experiments at
McMurdo and South Pole. Another
researcher will collect horizon photographs
for us from U.S. Antarctic Research Program
airplanes. (S-259)

Analysis of halocarbons. R.A. Rasmussen,
Oregon Graduate Center, Beaverton, Oregon. We
are determining the concentration distribu-
tion in Antarctica of man-made fluorocar-
bons and related chiorocarbons by
systematically measuring their buildup in the
snow and ice and in the atmosphere. This
season we will continue air and snow sam-

pling in the South Pole and McMurdo
vicinities and make a special effort to collect
samples on Mt. Erebus to determine the im-
pact of volcanic emissions on the observed
trace gases in the snow samples. (S-262)

Stratospheric chiorofluorocarbon and
aerosol measurements. David!. Hofmann and
f.M. Rosen, University of Wyoming, Laramie,
Wyoming. We will continue stratospheric
measurements to extend our aerosol data base
and trace gas measurement record. From
McMurdo Station we will fly and recover
three balloon-borne payloads to obtain gas
samples and aerosol concentrations for time
variation studies. From South Pole we will fly
a condensation nucleus counter and attempt
short ascents to about 20,000 feet. This proj-
ect could yield important inferences concern-
ing polar precipitation and stratospheric
ozone. (S-264)

Atmospheric tritium sampling. H. Gote
Ostlund and Allen S. Mason, Universit y of Miami,
Miami, Florida. We will continue bi-weekly
sampling of atmospheric tritiated water vapor,
tritium gas, and tritiated hydrocarbons at the

South Pole Station. Because it is so remote,
South Pole Station is ideal for establishing
global baselines for the latter two species. We
will also sample tritiated water vapor and tri-
tium gas with an airborne sampler. The com-
bination of long-term data from South Pole
Station and quasi-synoptic airplane data will
contribute to knowledge of interhemispheric
air exchange, atmospheric hydrogen and hy-
drocarbon residence times, and the flux of
water vapor between the stratosphere and
troposphere. (S-267)

Measurements of atmospheric constit-
uents. David G. Murcray, University of Denver,
Denver, Colorado. Our goal is to measure the
total overburden of a number of molecules in
the stratosphere by using infrared techniques.
We will obtain ground-based high resolution
solar spectra using a Michelson inter-
ferometer at South Pole Station and aircraft-
borne emission spectra from an Antarctic
Research Program LC-130 airplane. Our
project will supply data necessary to test the
accuracy of models of photochemical proc-
esses in the stratosphere. (S-270)

Foundation awards of funds for
antarctic projects

1 April to 30 June 1978
Following are the National Science

Foundation antarctic awards made from
1 April to 30 ,June 1978. Each item con-
tains the name of the principal in-
vestigator or project manager, his in-
stitution, a shortened title of the project,
the award number, its duration, and its
amount. If investigators received joint
awards from more than one Foundation
division, the amounts of the total awards
are listed in parentheses. Amounts
followed by an asterisk are funding in-
crements. All awards listed were made
by the Division of Polar Programs.

International travel

Angino. Ernest E. University of Kansas. Law-
rence. Kansas. Cambridge. England, to
use the Scott Polar Research Institute libr-
ary facilities to review the basic geology of
the dry valleys and other ice-free areas. I
August to 31 December 1978. DPP
78 . 16986. 6 months. S1,034.

Bentley. Charles It University of Wisconsin,
Madison, Wisconsin. Chamonix. France,
to attend the 15th meeting of the Scientific

Committee on Antarctic Research, 16-27
May 1978. DPP 78-16875. 6 months.
S1,045.

Borns, Harold W. University of Maine,
Orono, Maine. Zurich, Switzerland, to at-
tend the n3eeting of the INQUA Commis-
sion on the genesis and lithology of
Quaternary deposits. 10-17 September
1978. DPP 78-09181. 6 months. 5687.

Carpenter, Donald L. Stanford University,
Stanford, California. Helsinki, Finland, to
attend the 19th General Assembly of the
International Union of Radio Science,
1-10 August 1978. DPP 78-17879. 6
months. S1.317.

Gaylev, Robert I. State University of New
York. Buffalo, New York. Cambridge.
England, and other European cities to
confer with scientists at major glaciologi-
cal laboratories and to study their experi-
mental techniques. 20 May to 4 June
1978. DPP 78-11927. 6 months. S981.

Ram. Michael. State University of New York,
BuIf,tlo, New York. Cambridge. England,
and other European cities to confer with
scientists at major glaciological laborato-
ries and to study their experimental tech-
niques. 20 May to 4 June 1978. DPP
78-11926. 6 months. 5981.

Services and support

Bawden, John. British Antarctic Survey. An-
nual resupply of RJV Hero and Palmer
Station by RRS Bransfield. DPP 77-00455.53,495*

I-leap. John A. United Kingdom Foreign and
Commonwealth Office. Royal Air Force
Operation Deep Freeze support. DPP 78-
09871. SI6.I73.

Johnson, James R. Holmes & Narver, Inc.,
Orange, California. Station operation and
other support. DPP 73-07187. S1,367,-
000.*

Johnson, James R. Holmes & Narver, Inc.,
Orange, California. Operation of Palmer
Station and R/V Hero. DPP 74-03237. 5
months. S1,069,047.

Overton, R.H. Ill. Department of Transpor-
tation, Washington, D.C. Services of
USCGC Burton Island and Glacier during
the 1977-1978 season. DPP 77-01365. 12
months. S850.325.

Whillans, Ian M. Ohio State University, Col-
umbus, Ohio. Copenhagen, Denmark, to
obtain radio echo sounding data and to
consult with colleagues and plan future
international programs. 5-21 March 1978.
DPP 78-11588. 6 months. 5999.

September 1978	 13



Tucker, Richard. Dames & Moore, Cincin-
nati, Ohio. Preparation of a draft environ-
mental impact statement on the U.S. Ant-
arctic Research Program. DPP 77-19560.
$13.907.*

Vicente, Calixto E. Government of the
Argentine Republic. Operation and use of
Ellanin/Islas Orcadas. DPP 74-12163.
$500.000.

Glaciology

Langway, Chester C. State University of New
York, Buffalo, New York. Polar ice core
analysis. DPP 71-04509. 12 months.
$45,344 ($245,344).

Siegel, Sanford M., and Barbara Siegel.
University of Hawaii, Manna, Hawaii.
Antarctic volcanism and world mercury.
DPP 77 .21507. 12 months. $9,325.

Atmospheric science

Helliwell, Robert A. Stanford University,
Stanford, California. Very-low-frequency
probing of the magnetosphere from Siple
Station. DPP 76-82646. 12 months.
5305.000.

Mende, Stephen B. Lockheed Missile and
Space Company, Palo Alto, California.
Auroral photometry. DPP 71-01688. 16
months. $56,146.

Stiles. G.S. Utah State Iiversity, Logan,
Utah. Digital jonosonde studies of the
ionosphere at Siple Station and Roberval,
Quebec, Canada. DPP 77-22170. 12
months. $11,480 ($254.900).

Biology and medicine

DeGoes, Louis. National Academy of
Sciences, Washington, D.C. International
conference on marine living resources of
the southern ocean. DPP 63-00057. 43
months. $15,700.

Eastman. .Jose 1 h T. Brown University, Provi-
dence, Rhode Island. Anatomical studies
of fishes. DPP 77-15612. 12 months. $25,-
504.

Evans, William E. Hubbs-Sea World
Research Institute, San Diego, California.
Distribution and ecology of Oronus and
Globicephalus whales in antarctic and adja-
cent waters. DPP 77-21646. 12 months.
$30,600.

Holm-Hansen, Osmund. University of
California, San Diego, California.
Biological activity in the water column
under the Ross Ice Shelf. DPP 77-26394.
12 months. $44, 802.

Murrish, David E. State University of New
York, Binghamton, New York. Ther-
moregulatory mechanisms in birds. DPP
77-21861. 12 months. $26,813.

Risebrough, Robert W. University of Califor-
nia, Berkeley, California. Fluxes of syn-
thetic organic, biogenic, and petroleum-
derived compounds through marine food
webs supporting and dependent upon
krill. DPP 77-22169. 12 months. $39,500.

Earth sciences

Berger. Jonathan. University of California,
San Diego, California. Installation of ac-
celerometers to support Project IDA (In-
ternationa Deployment of Accelerometer
Systems). DPP 77-24874. 12 months. $1.

Burmester. Russell F. Western Washington
State College. Bellingham, Washington.
Paleomagnetism and magnetic
mineralogy of polarity and reversal zones
in the Dufek Intrusion. DPP 77-21904. 12
months. $40,680.

Cosgriff, John W. Wayne State University,
Detroit, Michigan. Triassic vertebrates
from the Fremouw Formation of the

Cumulus Hills. DPP 76-23435. 6 months.
$15.064.

Dreschhoff, Gisela A.M. University of Kan-
sas, Lawrence, Kansas. Personnel
mobility assignment to Division of Polar
Programs. DPP 78-16921. 12 months.
515.000 (537,747).

Elliott, David H. Ohio State University, Col-
umbus, Ohio. Paleomagnetic investiga-
tion of Mesozoic and Cenozoic rocks 01

the Antarctic Peninsula. DPP 76-23427.
12 months. $27,514.

Kyle, Philip R. Ohio State University, Col-
umbus, Ohio. Investigations of Ferrar
Group rocks from southern Victoria
Land. DPP 77-21590. 12 months. $39,-
683.

McGinnis, Lyle D. Northern Illinois
Univeristy, DeKaIb, Illionis. Coordina-
tion of the Dry Valley Drilling Project
data reduction. DPP 71-01656. 12
months. $30,416.

Miotke, Franz Dieter. Geographical Institute,
Technical University, Hanover, West
Germany. Landforms and landforming
processes in the dry valleys. DPP
77-22182. 18 months. $1.

Stump, Edmund, Arizona State University,
Tempe, Arizona. Geological investiga-
tions in the Leverett and Scott Glaciers
area. DPP 76-82040. 12 months. 515,992.

Washburn, A. Lincoln. University of Wash-
ington, Seattle, Washington. Permafrost
core analysis. DPP 76-24403. 12 months.
$16,928.

Webers, Gerald F. Macalester College, Saint
Paul. Minnesota. Scientific and logistic
planning for Ellsworth Mountains proj-
ect. DPP 78-03040. 12 months. $6,200.

Meteorology

Noxon, John F. National Oceanic and At-
mospheric Administration, Boulder, Col-
orado. Stratospheric and tropospheric
nitrogen dioxide. DPP 78-03298. 36
months. SI.

Rasmussen, Reinhold A. Oregon Graduate
Center, Beaverton, Oregon. Halocarbon
and nitrogen dioxide analysis. DPP
77-23468. 12 months. $47,990.

Continued on Page 16

Antarctic . research opportunity
The McMurdo Sound Sediment

and Tectonics Study (MSSTS), an in-
ternational project initiated by New
Zealand, is being planned for the austral
summer 1979-1980 or 1980-1981. In
light of experience gained during the re-
cent Dry Valley Drilling Project, New
Zealand hopes especially for the par-
ticipation of U.S. andJapanese scientists
in MSSTS.

The objective is to obtain a record of
the early glacial history and uplift of the
Transantarctic Mountains by drilling

through the thick sediment in McMur-
do Sound off New Harbor (77°35'S,
163°50'E). Additional objectives could
include geochemical, paleomagnetic,
heat flow, and other measurements. The
data gained should cover the time period
of 50 to 10 million years ago.

The integrated science program is
being coordinated by P.J. Barrett, Ant-
arctic Research Centei, Victoria
University, Wellington, New Zealand.
Logistics coordinator is R.B. Thomson,
Antarctic Division, Department of

Scientific and Industrial Research, Post
Office Box 2110, Christchurch, New
Zealand.

U.S. investigators who may wish to
participate in the field work or study
sediment cores obtained during the proj-
ect should contact Mort D. Turner,
Program Manager, Polar Earth
Sciences, Division of Polar Programs,
National Science Foundation, Washing-
ton, D.C. 20550 (telephone
202-632-4162).
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Monthly climate summary
May 1978	 June 1978	 July 1978

Feature	McMurdo Palmer*	Siple	South Pole McMurdo Palmer*	Siple	South Pole McMurdo Palmer*	Siple	South Pole
(date)	(date)	 (date)	(date)	(date)	 (date)	(date)	(date)	 (date)

cc
cc

Average temperature	-23.0	-2.5	-28.9	-53.3	-23.1	-4.9	-34.5	-60.3	-27.0	-14.9	-28.4	-60.4
(°C)

Temperature maximum	-6.1	5.0	-6.7	-41.5	-8.9	2.0	-14.4	-38.5	-9.4	-3.0	-13.9	-44.5
(°C)	 (22)	(7)	(12)	(6)	(6)	(13,15,16)	(20)	(1)	(24)	(27,28)	(15)	(19)

Temperature minimum	-37.2	-12.0	-45.6	-71.0	-32.8	-16.0	-47.8	-75.2	-35.5	-28.0	-47.8	-69.2
(°C)	 (2)	(10,19)	(3)	(10)	(5)	(30)	(7)	(22,23)	(18)	(8)	(28)	(3)

Average station	988.3	1000.0	863.6	682.3	989.9	978.0	867.9	678.6	999.7	1001.0	869.2	681.7
pressure (mb)

Pressure maximum	1004.9	1016.0	881.5	699.1	1015.8	1006.7	875.3	692.0	 1024.0	882.3	693.2
(mb)	 (22)	(15)	(19)	(20)	(27)	(21)	(2)	(27)	unavailable (16,17)	(18)	(8)

Pressure minimum	959.3	968.0	846.7	667.8	969.8	947.9	846.3	665.2	985.0	958.8	849.4	664.0
(mb)	 (11)	(3)	(16)	(13)	(21)	(26)	(24)	(23)	(21)	(27)	(27)	(28)

Snowfall (mm)	220.5	 127	30.2	330.2	 10.6	Trace	88.9	 25.4	36.3

Prevailing wind	110°	340°	135°	020°	090°	360°	135°	120°	065°	330°	275°	080°
direction

Average wind speed	6.4	6.0	7.5	5.4	6.1	9.4	8.1	5.7	4.4	2.8	8.5	6.9
(m/sec)

24.6	30.0	33.4	13.4	47.4	26.0	27.7	15.4	26.8	26.0	23.2	16.5
Fastest wind speed	1600	100	2800	0100	1800	3500	1300	0400	0700	3100	3100	040°,O10°

(m/sec)	 (8)	(22)	(11)	(6)	(17)	(13)	(12)	(7)	(16)	(27)	(17)	(16)(19)

Average sky cover	4.3/10	8.4/10	5.2/10	2.4/8	7.9/10	8.1/10	4.1/10	2.2/8	4.3/10	5.5/10	4.7/10	2.4/8

Number clear days	12	1.7	4	20	4	3.0	6	22	5	10.3	6	19

Number partly cloudy	13	8.5	22	5	20	6.9	20	7	22	8.2	23	10
days

Number cloudy days	6	20.8	5	6	6	20.1	4	1	4	12.5	2	2

Number days with
visibility less	 0	0.5	16	10	2	0.8	22	5	1.0	0	15	8
than 0.4 km

*Temperature data unverified.



National Science Foundation
Washington, D. C. 20550

Official Business
Penalty for private use, $300

Postage and Fees Paid
National Science Foundation

FIRST CLASS
r

US.MJUL

L jTV
Meteorology—Continued
Robinson, Elmer. Washington State Univer-

sity, Pullman, Washington. Air chemistry
and meteorology. DPP 77-22866. 12
months. $49,814.

University of Alaska, Fairbanks, Alaska.
Katabatic winds. DPP 77-26379. 12
months. $37,800.

Ocean sciences

Ackley. Stephen F. Department of Army,
Cold Regions Research and Engineering
Laboratory, Hanover, New Hampshire.
Sea ice investigations. DPP 77-24528. 12
months. 3150,200.

Fleming, Rex. National Oceanic and At-
mospheric Administration, Boulder, Col-
orado. Deployment of data buoys in the

southern oceans for the Global At-
mospheric Research Program (GARP)
First GARP Global Experiment (FGGE).
DPP 78-11438. 12 months. $1.

Foster, Theodore D. University of California,
Santa Cruz, California. International
Weddell Sea Oceanographic Expedition.
DPP 78-07797. 12 months. $190,800.

Lettau, Bernhard. State University of New
'York, Albany, New York. Personnel
mobility assignment to Division of Polar
Programs. DPP 76-80592. 12 months.
$37,000

Robinson, Edwin S. Virginia Polytechnic In-
stitute and State University, Blacksburg,
Virginia. Ocean tides beneath the Ross
Ice Shelf. DPP 76-23600. $3,100 *

Sclater, ,John G. Massachusetts Institute of
Technology, Cambridge, Massachusetts.
Geophysical research on Is/as Orcadas.
DPP 76-19053. $6,000.

Warnke, Detlef A. California State Univer-
sity, Hayward, California. Geochemical
and petrographic investigations of sedi-
ments collected on Is/as Orcadas cruises.
DPP 78-07370. 12 months. $17,400.

Wise, Sherwood W. Florida State University,
Tallahassee, Florida. is/as Orcadas piston
and trigger core studies. DPP 78-07183.
12 months. $72,500.

Policy set for use of remote sensing
Over the last few years one of the

LC-130R airplanes used to support the
United States Antarctic Research
Program has been modified to enable

the airborne collection of scientific data
(see "Research-configured LC-130P
airplane" on p. 206-207 of the October
1977 Antarctic ,Journal). To assure full

and best use of these data, the National
Science Foundation has established a
policy, printed in full below.

Policy for airborne remote sensing data
Through use of a specially equipped

LC-130 airplane and helicopters, the Division
of Polar Programs, National Science Founda-
tion, supports the airborne acquisition and
subsequent distribution and analysis of
meteorological data, atmospheric science
data, radio echo sounding data (ice thickness,
internal ice layers, bedrock topography), and
magnetometry data.

The data are acquired aboard the aircraft
by investigators or their representatives who
have obtained grants from the Foundation for
that purpose. These investigators are guaran-
teed exclusive use of the data for I year
following its availability after collection.
Thereafter, the Foundation may make the
data available to other qualified investigators
upon request.

Objectives of NSF

The Foundations objectives are (1) to
give the investigators who collect the data ade-
quate time to anal yze the data and to publish
their initial findings and (2) subsequently, to
assure widest possible use of the data by other
investigators. Prompt publication of results in
scientific journals is encouraged.

Acquiring duplicate data

Investigators may propose to charge the
cost (if any) of acquiring needed duplicate
data to their NSF grants. Investigators who do
not have NSF grants may be required to pay
the data depository for reproduction of data
for their-use.

Reports to NSF

Within 3 months of their return to home
institutions, principal investigators are re-
quired to transmit a short report summarizing
the major features and deficiencies of the data
they collected to the Chief Scientist. Division
of Polar Programs. (See NSF Grant Policy
Manual, section 615.) This report will then be
available to other investigators on request.

Within 1 year of the conclusion of the
field work, or within 90 days following expira-
tion of the grant (whichever occurs later), the
principal investigator is required to submit a
final technical report and summary as
specified in the NSF Grant Policy Manual, sec-
tion 674.

Investigators with or without NSF grants
who receive the data are required to provide

the same types of reports as described above.

Publications

Publications resulting from analysis of the
data affected by this policy statement will con-
tain an acknowledgement as follows (see NSF
Grant Polic y Manual, section 752.4):

(1) For investigators who have NSF grants for
collection or analysis of the data:

Some (All) of the materials incorpor-
ated in this work were developed with
the support of National Science Foun-
dation Grant

(2) For investigators who do not have an NSF
grant:

Some (All) of the materials in this
work were developed with the support
of the National Science Foundation.

Exceptions

Some circumstances may require special
considerations not addressed in this policy.
Such considerations will be handled on an in-
dividual basis and will be specified in the con-
tract or grant instrument.
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