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U.S. antarctic field activities, 1971-1972
/

I'

In the international, multidisciplinary Dry Volley Drilling
Project, scientists this season are surveying the ice-free
valleys west of McMurdo Sound in preparation for the
first deep coring of rock in Antarctica. Aerial photogra-
phy (from plane) and magnetometry (from helicopter)
complement electronic distance measurements and other
ground-based observations. Drilling starts in late 1972.

This year's field activities began on August 31 with
4 n early-season airlift from Christchurch to McMurdo

tation. Aboard the two LC-130s were eight scientists
from the U.S. Antarctic Research Program, one scien-
tist from the New Zealand Department of Scientific
and Industrial Research, and 44 members of the U.S.

t
avy's Antarctic Support Activities. Also aboard were
il, fresh produce, and general cargo. The early-

season flight gave three groups of biologists the oppor-
tinity to initiate research in late winter. The arriving
support personnel began preparing the ice runway at
Williams Field for later arrival of C-141 Starlifters;
this arrangement allowed a reduction in the 1971
wintering complement of some 30 Navymen.

Regular, full-fledged operations began on October
, when two LC-130s inaugurated the airlift between

November—December 1971

New Zealand and McMurdo that will last through
February.

Despite the loss to the program of three aircraft,
the magnitude of the effort remains at about the same
level as in recent years. Some activities, however,
such as the visitor program, have been drastically
curtailed.

The closing of Byrd Station after 15 years of
operation and the start of construction of a new
station at the South Pole are events of historical,
scientific, and operational significance. This leaves
the U.S.A. with only three "permanent" stations on
the continent, not counting Siple Station, which be-
comes a year-round station this winter with an ex-
pected lifetime of 3 years.
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This year, Rear Admiral Leo B. McCuddin, Com-
mander, U.S. Naval Support Force, Antarctica, is the
senior U.S. representative in Antarctica. Mr. D. Chris-
topher Shepherd is the National Science Foundation's
representative in Antarctica, and Mr. Walter R. Seelig
represents the Foundation in New Zealand.

International projects

The continuous trend of the program towards large-
scale projects, some of them truly international, is
clearly discernible in this year's effort.

At Paris in May 1969, representatives from Aus-
tralia, France, the Soviet Union, and the United
States drew up plans for a 10-year program, called the
International Antarctic Glaciological Project (IAGP),
to study the ice sheet of East Antarctica. The purposes
of the program are to determine the relationship be-
tween the dimensions and the form and regime of the
ice sheet, to examine the conditions of its existence,
to reconstruct the various stages of its evolution and
determine the causes of its variations, to assess the
reaction of the ice sheet to possible fluctuations in
environmental conditions, and to determine the direc-
tion and rate of present changes in its dimensions and
regime.

To solve these problems, investigations will be made
of the relief of the surface and the bed of the ice
sheet; the distribution of ice density, temperature,
structure, and age; the mass and energy exchange at

the surface of the ice sheet; the rate of ice deforma-
tion and movement; and past variations in the dimen-
sions and regime of the cover. In IAGP field activities
this summer, 16 French scientists and technician8
are traversing along ice flow lines from Carrefour, a
small French station at 66°50'S. 139°18'E. (40 kn*
sbuthwest of Dumont d'Urville), half way to Vostok
the Soviet station at 78°28'S. 106°48'E. U.S. aircraft
carried 3,400 kg of cargo from McMurdo Station t
Carrefour in early November and are placing fiv
25-barrel gasoline depots along the planned route o
the traverse.

In support of the International Antarctic Glacio
logical Project, an airborne ice thickness survey thai
began a few years ago will resume this season unde'
the direction of the Scott Polar Research Institute iJ
Cambridge, England. The group of six will includ
one person from the Belgian Antarctic Expeditior.
Led by Dr. Stanley Evans, the group is using equip-
ment mounted in a U.S. Navy Hercules airplane fresh
out of Greenland, where testing of the antenna system
and similar work was carried out at the end of Sep-
tember on behalf of Danish scientists.

Another international program, the Dry Valley
Drilling Project, is being carried on initially by scien-
tists from Japan, New Zealand, and the United States.
Researchers from other nations may participate later.
The dry-valley area was chosen as the site of the first
deep sampling of sediments and rock in Antarctica
because of the variety of interrelated geological,

Beginning this season, the 1*..
year-long International Ant-
arctic Glaciological Protect
aims at determining the
glaciological regime of a siz-
able part of the East Ant-
arctic ice sheet. Traverses are
proposed along flow lines
From Vostok to Casey, Vostok
to Mirnyy, and Vostok to
Byrd Glacier (near McMurdo).
Other investigations will in-
clude aerial photography
along the coast (repsatid
after 10 years), radar soun -
ing, and surface elevati n
measurements. Outlet glaci. s
will be photographed eve y
1 to 2 years to determi •
velocities of movement. Pi-
manent snow stakes will le
installed. Deep drilling will
take place through the ice
into bedrock. Field work this
season comprises a traverse
by Expeditions Polaires Fran-
caises from Carrefour Station
(near Dumont d'Urville) half
way to Vostok. U.S. aircraft
are supporting the traverse.
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glaciological, biological, meteorological, and geophysi-
cal phenomena there and because the surface has
already been studied extensively.

This summer, three Japanese, three New Zealand,
and eight U.S. personnel are making a geophysical
survey of the area. Dr. Lyle D. McGinnis, University
of Northern Illinois, heads the U.S. contingent. Sup-
port will include about 240 helicopter flight-hours to
move the party and its equipment to various sites
and to carry out an aeromagnetic survey towing a
sensor on a 60-m cable behind the aircraft.

Scientists from Argentina, Chile, the Soviet Union,
the United Kingdom, and the United States are ex-
pected to join in an investigation of the volcanic
Deception Island, near the tip of the Antarctic Penin-
sula, which has erupted three times since 1967. This
project is discussed further on page 243.

Research in the McMurdo Sound area

Scientists based at McMurdo Station have within
relatively short distances a variety of opportunities for
research. Sites exist for studies in both marine and
terrestrial biology. The volcanic nature of Ross Island
on which the station is located and the Transantarctic
Mountains to the west of the sound present a number
of differing geologic formations, while the glaciers
that push through their valleys are of several types,
and even the ice cap itself may be reached without
too much difficulty. Vehicles are available to carry
scientists to locations in the immediate vicinity, and
the Navy operates its UH-1N helicopters from
McMurdo to carry parties into the field and move
them about as desired. For those who must analyze
their findings on the spot, modern laboratories are
available.

This season, programs in biology, geology, glaciol-
ogy, and surveying and mapping as well as some
special projects are being supported from the station.
Of these disciplines, biology is the largest component,
with nine projects. Among the first biologists to take
to the field was a party of six from the University
of California at San Diego, led by Dr. Douglas D.
Hammond. The purpose of their study is to continue
the examination, begun 2 years ago under Dr. R. T.
Elsner, of temperature regulation in the newborn
Weddell seal. The newborn seal is covered with fluff
rather than the hair he will wear as an adult; he is
unable to curl up as most other animals do; and he
does not have the layer of subcutaneous fat that he
will develop later. The mechanism by which he sur-
vives his first few weeks is therefore of interest.

The group arrived at McMurdo Station on August
31 on the special winter flight; the early arrival gave
them time to set up and calibrate their instruments
before the pupping season, which extends from mid-
October to early November. In late November, three

of the investigators and Dr. R. S. Wylum of Massey
University accompanied four Weddell seals to Dr.
Wylum's university in New Zealand, where angio-
graphic studies are being carried out.

In a closely related project, Dr. William J . L. Felts
from the University of Oklahoma and four assistants
are investigating the anatomy of both young and adult
seals. They expect to find dramatic structural adapta-
tions in these mammals to the south polar environ-
ment. For the support of this field work, naval per-
sonnel wintering over at McMurdo Station built a
fish house especially for dissecting carcasses.

At the same time, a party of four under Dr. Donald
B. Siniff of the University of Minnesota is studying
the status and population dynamics of seals. Ex-
tensive use is being made of electronic equipment,
including radiotelemetry and underwater television.
Surface vehicles and helicopters are monitoring the
movements of seals that have had radio transmitters
attached to their flippers.

Mr. Kjell B. Sandved of the Smithsonian Institution
will film the activities of the three groups investigating
seals.

Also on the August 31 flight were two members of
another University of California at San Diego team.
Under the direction of Dr. Arthur L. DeVries, they
are investigating the physiology and biochemistry of
freezing resistance of antarctic fishes, many of which
spend their lives at the freezing point of seawater
(-1.9°C.). Comparative studies are being made with
species that do not possess th same extreme resistivity
to cold, and the effects of acclimation to warmer
temperatures on freezing resistance are being investi-
gated. The blood of these fishes contains glycopro-
teins, which act as a sort of antifreeze. These sub-
stances may have useful applications in the preserva-
tion of biological tissues and red blood cells.

An investigation of fungi and water molds is being
carried on by Dr. Robert A. Paterson and an assistant
from Virginia Polytechnic Institute and State Univer-
sity. They are collecting samples from the waters of
McMurdo Sound, meltwater lakes, and soils for
analysis both in the biological laboratory at McMurdo
Station and at the home institution.

Soil formation on the Antarctic Continent is in-
hibited by the scarcity of ice-free areas, the persistent
low temperatures, and the lack of water. Investiga-
tions in previous years have shown that migration of
ions, necessary to soil formation, occurs even at below-
freezing temperatures under very dry conditions. Dr.
Fiorenzo C. Ugolini of the University of Washington
and Dr. Duwayne M. Anderson of the Cold Regions
Research and Engineering Laboratory seek to meas-
ure the rate of ionic migration at nine sites in the
dry valleys previously inoculated with radioactive
tracers. At the same time, efforts are being made to
determine the moisture content of the soil. Dr.
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Ugolini is bringing back samples for further laboratory
analysis.

Previous field work by Dr. Roy Cameron of the
California Institute of Technology has shown the
presence of microorganisms in the soils of the dry
valleys. Under Dr. Cameron's direction, Messrs.
Frank A. Morelli and Lee P. Randall are continuing
this survey along with observation and measurement
of the ecological parameters of locations where micro
organisms are found. Special attention is being focused
on the Matterhorn valley of the Asgard Range and
on Victoria Valley, the areas being surveyed for the
Dry Valley Drilling Project.

As early as 1895, the Norwegian-Australian scien-
tist Carstens Borchgrevink noted the existence of an
indigenous flora. This season, Dr. Royce E. Longton
of the University of Manitoba, Canada, in cooperation
with the U.S. antarctic program, , is investigating
mosses growing in the vicinity of McMurdo Station.
Emphasis is on genetically determined morphological
and physiological adaptations to the antarctic environ-
ment.

A five-man group from the U.S. Geological Survey
and the National Aeronautics and Space Administra-
tion, under the leadership of Mr. Elias E. McClelland,
is carrying out astrogeologic studies in Taylor and
Wright Valleys. Because the geologic features and
environment of southern Victoria Land provide one
of the closest terrestrial analogs to a typical Martian
surface, comparative geological studies are being made
for analysis by the Viking Lander imaging system.
The team expects to send about 90 kg of rock speci-
mens to the United States.

Also in Victoria Land are Mr. Albert J . Sublett
and an assistant from the University of Wyoming
studying Precambrian and Paleozoic rocks. Operating
in the Insel Range and in the Victoria and Wright
Valleys, they are investigating the Koettlitz group and
the history of intrusions in the area. As much as 500
kg of rock samples will be sent to the home institution
for analysis.

Other investigations in the field of geology are
being carried out by representatives of the University
of Maine and The Ohio State University. The former
is a party of four under Dr. Harold W. Borns, Jr.,
making detailed studies of the Mawson Formation,
especially around the Allan Hills and Carapace
Nunatak. Lying above the Beacon Sandstone, this
rock unit is a volcanic deposit of Jurassic age (135 to
180 million years old). Laboratory analysis of samples
will assist in determining the origin and age of these
geologic features. At Carapace Nunatak, pond sedi-
ments containing well preserved specimens of Jurassic
crustaceans, insects, and plants underlie the Mawson
Formation. In this area, which may well possess the
most significant assemblage of invertebrate fossils in

the Southern Hemisphere, paleontological investiga-
tion will be stressed.

In the Ohio State project, Mr. Paul A. Mayewski
and an assistant are examining the glacial and bed-
rock geology of the Willett and Convoy Ranges and
the Coombs Hills for comparison with findings made
elsewhere in the Transantarctic Mountains.

Also from Ohio State, Mr. Maurice J . McSaveney
and Mrs. Eileen R. McSaveney are continuing de-
tailed investigations begun in 1965 of Meserve, Good-
speed, and Bartley Glaciers. The main objectives of
this project are to understand the mechanisms of
movement, development of surface waves, and erosion
of glaciers with interior temperatures always below
freezing. Mr. Anthony J . Gow and another investi-
gator from the Army's Cold Regions Research and
Engineering Laboratory also are studying englacial
morainic features in the glaciers to the west of
McMurdo Sound and at Byrd Station.

At both McMurdo and Pole Stations, Dr. Joseph
Sanak of the French National Center for Scientific
Research is measuring the atmospheric content of
radon-222, a radioactive aerosol produced during the
decay of naturally occurring radon-226. Because radon
does not diffuse through water or ice, it has the effect
of marking large air masses, and Dr. Sanak's measure-
ments will provide information on their movement.

Basic to the planning and execution of scientific
programs are accurate maps and navigational in-
formation. A U.S. Geological Survey team of five is
establishing 80 horizontal and vertical points to pro-
vide ground control for detailed photomapping of the
dry valleys and vertical elevations for the Dry Valley
Drilling Project. The same group will also participate
in the field testing of a Doppler navigation system
that is expected to improve mapping and navigation
in Antarctica.

Hallett Station
Hallett Station is an excellent base for studies

in biology. It is located adjacent to an Adélie penguin
rookery, and other sea birds nest in the area. This
season, it is planned to continue cleaning up the
rookery by removing surplus radio antennas erected
when Hallett was a year-round station with a program
in upper-atmosphere physics.

A team from Iowa State University is studying the
embryology and incubation behavior of Adélie pen-
guins. Dr. John R. Baker (principal investigator) and
three field assistants arrived in mid-October, when
the penguins were coming ashore to mate and lay
eggs. The group was scheduled to depart in late
November, to be succeeded by two other researchers
who will arrive by icebreaker toward the end of
December and remain until the station closes for the
season. While in the area, they will study behavioral
and embryological adaptation to the cold climate.
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They will also collect material for comparison of
embryonic growth rates and intracellular components
of Adélie eggs with those of petrels, albatrosses, and
other penguin species.

Another continuing program is the investigation of
ti'e distribution and effects of chlorinated hydrocar-
bons, of which DDT is the best known example, on
the reproductive capacity of birds. The antarctic
phase of this worldwide project, under the direction
of Dr. H. S. Olcott of the University of California at
Berkeley, is being carried on by Dr. Robert Rise-
brough. He and his two assistants were to arrive at
Cape Hallett by icebreaker about December 18. They
hope to obtain further information on the distribution
of the chlorinated hydrocarbons and on the repro-
ductive success of Wilson's petrel, one of the most
abundant and wide-ranging of sea birds, and to collect
eggs both of Wilson's petrel and of other sea birds to
determine relationships between the thinning of egg-
shells and the ability to reproduce.

From its beginning during the International Geo-
physical Year, Hallett has been operated as a joint
New Zealand-United States station. This year biolo-
gists from Canterbury University will spend about a
week at Cape Hallett to continue siting, branding, and
taking the census of Weddell seals.

Amundsen-Scott South Pole Station

On January 28, 1968, a mechanical drill success-
ily penetrated the ice cap at Byrd Station. This
ar, Mr. John H. Rand of the U.S. Army Cold
gions Research and Engineering Laboratory hopes
repeat this feat at the South Pole. This time,

a thermal probe rather than a mechanical device is
ing used. The operator determines the rate of the
ndulum probe's descent and takes temperatures at

in ervals through a sensor. The resulting temperature
1 )file, when analyzed with the current rate of

mmulation and the history of the climate at the sta-
n, should allow reasonably accurate estimates of

th age of the ice at different levels. Of particular
in erest is whether the base of the ice cap is at the
pr ssure melting point, as was the case at Byrd Station.
E perience gained from this project will be of value
in planning for deep-core drilling in East Antarctica
as part of the International Antarctic Glaciological

)ject.
IFour projects being conducted at Pole Station in-

vove studies of the atmosphere. Mr. Joseph A. War-
buton and two assistants (University of Nevada)
ar obtaining ice cores from which they expect to
determine absolute concentrations of silver and iodine
compounds, which have been used widely in weather
modification programs. Deep-core drills will bring up
ice from before the time that cloud seeding was
iniiated and will allow the establishment of baselines

indicating the natural presence of these elements in
the atmosphere. Samples are also being collected at
Byrd, Siple, and McMurdo Stations. Comparison with
results from similar studies of seeded and unseeded
areas in lower latitudes will reveal much about the
north—south atmospheric transport of these particles.
If artificial seeding does modify the climate, ecological
changes may result that could, in the end, affect
human society.

Last season, University of Rhode Island scientists
investigated trace metals and halogens in the atmos-
phere above McMurdo Station. This year Mr. Ernest
Gladney continues the study at the South Pole. His
objective is to measure the concentrations of alumi-
num, iron, manganese, nickel, lead, and vanadium as
well as of halogen gases, particularly bromine, chlor-
ine, and iodine. During January, Dr. David J . Hof-
man and two assistants from the University of
Wyoming will seek to measure submicron particulate
matter in the stratosphere using a balloon-carried dark
field microscope and a photoelectric counter. Two
flights will be made with the equipment taking meas-
urements both as it ascends and, after bursting, para-
chutes back to earth. The results will shed light on
the origin and global distribution of submicron parti-
cles in the atmosphere.

Investigation of phenomena still higher above the
earth will be a project of the Lockheed Missiles and
Space Company. Previous observations have shown
that boundaries of the auroral oval are much wider
if subvisual photometric auroral observations are in -
cluded. This summer, Dr. Stephen B. Mende and
two assistants will install equipment capable of taking
such measurements. One of the party will remain over
the winter to operate the gear. The results will be
compared with data obtained simultaneously by satel-
lite to determine the effectiveness of protons and
electrons in exciting auroras at various local times.

Byrd Station

A station has existed at approximately 800S.
120°W. since 1956. The original facility, built for the
International Geophysical Year, was abandoned in
1962 when drifting snow threatened to cause its
collapse, and a new one was built about 10 km
distant, using the technique developed by the Army in
Greenland of placing the buildings in tunnels under
the snow. This season, its usefulness to scientists hav-
ing declined, the second station will be closed, and
most scientific equipment will be packed and removed
for redistribution in Antarctica or return to the
United States. A surface installation will be main-
tained to serve as a refueling point on the air route
from McMurdo to Siple Station.

All station-supported synoptic projects at Byrd will
be terminated by January 1, 1972, but three summer
parties will continue glaciological studies. Resuming
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a project conducted during the 1967-1968 and 1968-
1969 seasons, Mr. Peter F. Bucher of the University
of Berne, Switzerland, will lead a team of five to make
isotope studies of the existing boreholes to the depth
of 1,200 m. Cores will also be collected from the upper
part of the ice profile using a thermal drill. Ice in the
walls of boreholes will be melted and the released gases
either analyzed on the spot or, in some cases, sent
to Berne for study. Meltwater will also be pumped
to the surface for the extraction of silicon or for
filtering to screen out pollens and terrestrial and
extraterrestrial dust. The resulting data will be used
in studies of past climate and ice-age history.

The ice strain net originally laid out northeast of
Byrd Station in 1963-1964 is being studied by five
Ohio State University investigators led by Mr. Ian
M. Whillans. Working from a temporary camp 50
km from the station, they are resurveying the net
and measuring snow accumulation. Seismic and gravi-
metric measurements will further delineate the bottom
topography. The data will be used to test existing
theories of ice sheet motion and also a recent hypothe-
sis that suggests the possibility of thermal convection
in thick ice caps.

Mr. Anthony J. Gow of the Cold Regions Re-
search and Engineering Laboratory, also investigat-
ing englacial morainic features in the McMurdo area,
is continuing his work on the description and analy-
sis of cores from the deep drill hole at Byrd. From
the current season's data, he hopes to develop a bet-
ter understanding of the transitional zone between
900 and 1,200 m, where randomly oriented ice crys-
tals change into bubble-free ice with a strongly ori-
ented crystal structure. The University of Nevada
)arty investigating concentrations of silver and iodine
in Precipitation also is expected to visit Byrd Station
for 10 days.

Siple Station
Since 1969, research in upper-atmosphere physics

has been carried out at Siple Station during the
summer. This season, a year-round station is being
built, using as a nucleus the vans from the Byrd long-
wire substation that were returned to McMurdo in
January 1971 and rehabilitated during the winter.
Construction of a 21-km-long elevated dipole an-
tenna, begun last year by Stanford University, will
be completed during the current operation.

While construction is under way, the existing
J amesways are being used to support two scientific
projects. Mr. John P. Katsufrakis is continuing Stan-
ford University's studies of the magnetosphere with
five assistants, two of whom will remain over the
winter. They will record whistlers and other VLF
(very-low-frequency) phenomena in a study of the
coupling of the magnetosphere and the ionosphere.
The dipole antenna will be used to stimulate artificial

VLF emissions that will be monitored at Siple's con-
jugate point at Roberval, Quebec, and compared
with natural VLF emissions to determine magnet
spheric asymmetries.

Mr. Rodney Brown of New Zealand is installing a
whistler-mode VLF receiving station that will be ope -
ated in conjunction with the Stanford project.

Dr. Louis J . Lanzerotti and a technician from the
Bell Telephone Laboratories are servicing the thre
axis fluxgate magnetometer installed last year, addirg
additional equipment, and preparing the unit for will- i
ter operation by a member of the Stanford party. When
obtained, the data will be compared with those froln
three stations near Roberval and a fourth (to be h 1 -
stalled) in the United States to study Conjugate micro-
pulsations and magnetic storms of the plasmapause.

Antarctic Peninsula
Palmer Station (64°46'S. 64°05'W.) is on Anvrs

Island off the west coast of the Antarctic Peninsula.
No aviation facilities exist, although light planes of
the Argentine and British expeditions occasionally
land on the ice piedmont behind the station. The
Coast Guard icebreakers Staten island and Southwizd
and the cargo vessel Wyandot will call at the station
during the season. While the icebreakers are in the
vicinity, their helicopters will carry out visual and
photographic reconnaissance flights. If the upcoming
season resembles those of the past, the people lat
Palmer can look forward to visits from Argenthie,
British, and Chilean ships. As well, a travel agency
has announced three tours of the Antarctic Peninstila
that will include Palmer Station as a feature of the
itinerary.

An integral part of the scientific program in 1he
Antarctic Peninsula is the research vessel Hero, a
wooden trawler named for the small sloop from which
Nathaniel Palmer is believed to have sighted the Ant-
arctic Continent in 1820. During the summer months,
Hero is based at Palmer Station and supports marine
research by scientists on board or puts parties with
their equipment into the field. Hero also plays an
important part in local logistics.

Last winter, under a grant to Dr. Russel W. Stran t-
mann of Texas Tech University, Messrs. Dale L. Berry -
and Brent L. Davis studied the population dynamics
of terrestrial arthropods (insects, spiders, etc.) atPal-
mer Station. Under examination were seasonal changes
in population and the time required to reinvade a ite
previously cleared of arthropods. These men departed
when Messrs. William L. Graham and A. Ro ert
Crooker arrived on Staten island in early December
to carry on the project during the 1972 winter.

The Texas Tech team is working closely with a
party of four from the University of California at
Davis under Dr. Frank E. Strong, who is continuing
a summer project begun last year on the bioenergetics

242	 ANTARCTIC JOURNAL



of an antarctic ecosystem. Attempts will be made to
determine the biomass of arthropod species and their
metabolic activity and to construct a life table for
one species. Dr. Strong's group will leave Palmer
aboard Southwind in late February. Also from Davis,
a party of four led by Dr. Jere H. Lipps is studying
shallow-water foraminiferans. This summer, they will
establish 100 sampling sites in Arthur Harbor, and
two members of the group will stay for the 1972 winter
to continue sampling at the sites. The primary collect-
ing means between April and December will be scuba
dives and grabs from Hero—not only in Arthur Harbor
but also in the adjacent waters of the Palmer archipe-
lago.

Other projects will use Hero to support their work,
ih some cases alternating collection from the ship with
analysis in the biological laboratory at Palmer Station.
One such project is an investigation of echinoderms
near the station, to be carried out by Dr. John H. Dear-
born (University of Maine) with several field assist-
ants in cooperation with Drs. Jean-Claude Hureau and
Patrick M. Arnaud of the Museum of Natural History,
Paris, France. They expect to spend periods of 6 days
at sea aboard Hero followed by 4 days in the labora-
tory ashore.

Other parties have wider ranging projects. Dr. Ger-
ald L. Kooyman (University of California, San Diego)
with two assistants will conclude a 3-year investiga-
tion of the physiology and deep-diving behavior of
birds and seals. For about a week the party will be
put ashore with tents in the Argentine Islands, where
the British maintain a base. From these studies, it
is hoped to develop a better understanding of depth
limitation, air embolism, decompression sickness, and
characteristics of lung collapse in various animals.

Dr. Dietland Müller-Schwarze and Mrs. Christine
Mflller-Schwarze, State University of Utah, are inter-
ested in the antipredator and social behavior of pen-
guin species other than the Adélie. After two seasons
of investigating Adélie penguins on Ross Island, they
believe that they have developed quantitative data
that can be applied to the study of other species,
several of which nest on the Antarctic Peninsula. They
will work around Palmer Station and hope to visit
rookeries on Deception Island and King George Is-
land. Helicopter reconnaissance flights may be made.

Working in conjunction with the Müller-Schwarzes
and with Dr. Lipps' group aboard Hero, Mrs. Beatrice
L Burch and an assistant from the Smithsonian In-
stitution's oceanographic sorting center are collecting
bnthic organisms near Palmer Station and Livingston
arid King George Islands.

At the volcanic Deception Island, eruptions begin-
ning in 1967 evoked great interest among the scien-
tists of nations maintaining stations in the area. This
season, investigators from Argentina, Chile, the Soviet
Union, the United Kingdom, and the United States

again are expected to combine efforts in studies relat-
ing to the volcanology of the area. Similarly, logistics
will be shared among the various parties. Ships of
several nations (including Hero and U.S. icebreakers)
will provide transportation. The Argentine station on
Deception, unlike those of the British and Chileans,
escaped serious damage from the eruptions and will
be available as a base. The U.S. contribution to the
scientific effort will be in the field of glaciology. Mr.
Olav Orheim from The Ohio State University will
lead a party of five that will continue studies of mass
balance and climate on Deception and Livingston Is-
lands. From ice stratigraphy of a Deception Island
glacier, a mass-balance record will be established dat-
ing back to 1600, and the effects of volcanic eruption
on glaciers and glacial movements will be studied.
Air operations

The pattern of aircraft usage resembles that of
previous seasons. There are four phases: deployment
from the United States across the Pacific to New Zea-
land; transfer of passengers and cargo from New Zea-
land to Antarctica; support of station and field activ-
ities in the Antarctic; and finally, redeployment. These
activities are conducted concurrently all through the
season, although in October, for example, the empha-
sis is on deployment while in February it is on rede-
ployment. Except for local transport and field support
by helicopter in the McMurdo Sound area, reliance
is upon fixed-wing aircraft.

The principal aviation component of Operation
Deep Freeze is the Navy's Antarctic Development
Squadron Six (VXE-6) under command of Com-
mander Claude H. Nordhill, with its four Hercules
(three LC-130F and one LC-130R) airplanes and six
Iroquois (UH-1N) helicopters. During deployment,
greater use will be made of the Military Airlift Com-
mand (MAC) and the Royal New Zealand Air Force
than in previous years. Two factors account for this
change. First, last year's loss of three aircraft (one
Hercules and two Super Constellations) from the in-
ventory has reduced the capability of VXE-6, par-
ticularly for carrying passengers between Christchurch
and McMurdo Station. Second, planned construction
at South Pole, Siple, and Brockton Stations and the
closing of Byrd Station will generate cargo (and thus
flight-hours) in excess of last year's (table 1). The
MAC contribution will increase by approximately 775
hours, principally on the run between New Zealand
and McMurdo Station, where its C-141 Starlifters will
make 42 round trips as against 12 last year, but also
in trans-Pacific flights. The Royal New Zealand Air
Force, using its C-130Hs, intends to increase its num-
ber of flights from three to five with a resultant in-
crease in flight-hours from 44 to 80. Even with this
assistance, the Hercules of VXE-6 will devote approxi-
mately 900 hours to the New Zealand-to-Antarctica
run. In all, an estimated 1,830 passengers and 10
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metric tons (11 short tons) of cargo will be airlifted
from the United States to Christchurch, and 1,770
passengers and 635 metric tons of cargo will go from
Christchurch to McMurdo Station by air.

When the icebreakers are in the vicinity of a sta-
tion, their helicopters contribute to air operations.
Each of the three Coast Guard icebreakers assigned to
antarctic service has two HH-52 turbine-powered heli-
copters aboard. These aircraft can support scientific
projects at sea or may be used to assist scientific and
other activities when the icebreakers are near coastal
stations. This season, 240 flight-hours will be devoted
to assisting an icebreaker-based seal study in the
Amundsen and Bellingshausen Seas. Another 100
flight-hours will be available when the ships are off
McMurdo, Hallett, and Palmer Stations.

The inland stations—Byrd, Pole, Siple, and Brock-
ton—depend entirely upon VXE-6 aircraft for sup-
port. Hallett Station is supplied by ic.ebreaker; but early
in the season, before ships can penetrate the ice, flights
are made there as well. Support of the inland stations
will require 2,446 flight-hours (table 2).
Table 1. Flight-hours for antarctic support, by organization.

	

1970-1971	1971-1972
Organization	 (actual)	(planned)

Antarctic Development Squadron Six
Fixed-wing	 5,298	4,742
Rotary-wing	 1,126	977

U.S. Coast Guard	 391	542
Military Airlift Command	 1 800	1,574
Royal New Zealand Air Force	44	80

Total	 7,659	7,915

1 Estimated.

The second largest effort is the 1,689 flight-hours
that will go into direct support of scientific programs
Of this total, 615 hours will be by Hercules and 732
hours by the six new, twin-engined UH-lNs operating
from McMurdo Station.

As soon as possible after the opening of the season,
people who have wintered over are returned to the
United States. Of the summer groups, there is some
movement out of the Antarctic throughout the season,
but the rush comes in late January and in February.
It is possible for VXE-6 to carry this burden unassisted
because, although the number of people who leave
Antarctica equals that of those who go there, the
amount of cargo carried out is much less. The last
flight from Williams Field will take place in the last
week of February.

The withdrawal of the Super Constellations and the
LH-34 helicopters will simplify aviation support and
maintenance. Beginning this season, all aircraft used
by the United States in Antarctica will be turbine-
powered; it will no longer be necessary to stock avia-
tion gasoline. Three LH-34 helicopters and one UH-
ID, in storage at McMurdo, are being prepared for
shipment home aboard cargo vessels late in the season.
Thus, in the future only one type of aviation fuel will
be needed; spare parts requirements will be simplified
by having only two types of aircraft instead of four;
and maintenance personnel will not need to be quali-
fied in reciprocating engines. Another era has begun
in antarctic aviation.

Ship operations
This season, the United States expects to haul 13,000

measurement tons of dry cargo and 19 million liters
(5 million gallons) of fuels to McMurdo Station in

Table 2. Flight-hours by type of aircraft, and amount of cargo, 1971-1972.

Direct Deploy- McMurdo	Hallett Brockton	Byrd	Pole	Siple	Mainte-
science ment/rede- logistics

	Station Station	Station	Station	Station	nance	Total
support ployment	 and other

615	250	900
	

40	35	240	1,350	821

732	-	-

342	-	-

	

— 1 09	360

-	122	-	-	-	-

-	-	80	-	-	-

1,689	1,464	1,340	40	35	240
	

1,350
	

821

N/A	N/A	474	54	29	3870	1,371	316	24

Aircraft

LC-130

UH-1N

HH-52

C-141

DC-8

C-130H 1

Total

Cargo 2

(metric tons)

491	4,742

245	977

200	542

-	1,452

-	122

-

936	7,95

' Royal New Zealand Air Force.
2 Includes passenger weights.
'Includes approximately 635 metric tons of aviation fuel for aircraft refueling en route to Siple Station.
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vessels operated by the Military Sealift Command
(MSC). Palmer Station, mostly dependent upon sea
communications, will receive 38 relief and scientific
people, 300 measurement tons of cargo, and 265,000
liters (70,000 gallons) of fuel. An MSC cargo ship
and a Coast Guard icebreaker will participate in this
operation. Hallett Station will be refueled with 150,000
liters (40,000 gallons) of arctic diesel fuel by another
of the icebreakers. At the start of the season, a com-
mercial vessel will deliver 1,300 measurement tons of
cargo to Lyttelton, New Zealand, for the support
of advance headquarters in Christchurch and for
transshipment to McMurdo Station by sea and air.
This cargo consists largely of high priority items needed
before ships can approach the continent.

The icebreaker USCGC Staten Island, under com-
mand of Captain S. G. Putzke, U.S. Coast Guard, will
depart Punta Arenas, Chile, on November 28, three
days after Hero leaves the same port. Both vessels
will arrive at Palmer Station on December 1, where
Staten Island will put ashore some supplies, mail, sci-
nce support personnel, and the relief crew for those
vho have wintered over. Upon departure, December

6, she will pick up veterans who have passed a year
at the station and head for McMurdo Sound to join
USCGC Northwind in breaking a channel to Hut
Point.

The latter vessel, commanded by N. C. Venzke,
Commander, U.S. Coast Guard, will have left Welling-
ton, New Zealand, on December 18. En route, it will
make stops at Campbell Island, where New Zealand
maintains a scientific station, to deliver mail, cargo,
and people and at Hallett Station, 600 km north of
McMurdo Station, to disembark passengers and de-
liver fuel. Northwind will join Staten Island at the
edge of the fast ice about December 26, and the two
ships will commence carving a V-shaped channel. The
length and difficulty of this task will depend upon
conditions at the time of arrival. With good luck, they
can begin off Cape Royds, about 35 km north of Hut

oint, but they may have to start farther north. Hope-
flully, southeasterly winds will blow the broken ice or
brash out to sea, leaving an open channel. Contrary
yinds could confine the brash to the channel, where
it may refreeze. The icebreakers will have to patrol
the channel to keep it useable and provide close escort
to any cargo vessels that may arrive.

In any event, they must have a channel ready by
mid-January for the arrival of the first cargo ship-
USNS Put. John R. Towle (Mr. A. W. Webb, Master).
77owle will have departed Davisville, Rhode Island,
on December 12, and gone through the Panama Canal
and across the Pacific Ocean to Lyttelton, New Zea-
land. After a short stay at Lyttelton (January 6 to 8),
she will sail for McMurdo Station. If all goes well
she will tie up at Elliott Quay on January 15. After
5 days for unloading and loading, she will depart, leav-
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ing the operational control of the Commander, U.S.
Naval Support Force, Antarctica, when she passes
north of 60°S. For Towle and other cargo ships, steve-
doring services at McMurdo Station will be provided
by a detachment from the Navy Cargo Handling and
Port Group, Williamsburg, Virginia.

USNS Wyandot (Mr. C. D. Henry, Master), the
second ship scheduled for Palmer and McMurdo Sta-
tions, leaves Davisville on December 21. She will pro-
ceed down the west coast of South America, stopping
at Valparaiso, Chile, on January 4 and 5. On her
arrival at Palmer Station January 12, she will find
an icebreaker, USCGC Southwind, standing by to be
of assistance if needed.

Southwind, under command of Captain W. S.
Schwob, U.S. Coast Guard, will leave Punta Arenas
on January 7, stopping at Deception Island 2 days
later to put scientists ashore and launch helicopters
to conduct an aerial survey in support of the re-
search. On January 10, she will arrive at Palmer with
a load of fuel for that station. Southwind and Wyan-
dot will leave Palmer together, and the icebreaker will
remain with the cargo vessel until they clear the ice.

Southwind will then go to the Amundsen and Bell-
ingshausen Seas, where she will support a study of the
status and population dynamics of seals under the di-
rection of Dr. Albert W. Erickson (University of
Idaho). In collaboration with the University of
Minnesota project at McMurdo, Dr. Erickson seeks
information on breeding, productivity, and population
composition of seals, especially crabeater seals, so that
their numbers can be estimated. About 240 hours of
helicopter time have been reserved for this project, as
have a similar number of flight-hours for a photo-
graphic survey by VXE-6 Hercules operating from
Williams Field.

Southwind will conclude the seal survey about Feb-
ruary 23. Her return to the United States will include
a stop at Palmer Station (February 28-29), Decep-
tion Island (March 1), and Punta Arenas (March
2). At Palmer she will pick up Navymen and scien-
tists who have been carrying out summer projects.

Throughout Southwind's stay in the Antarctic
Peninsula area, two U.S. Navy photographers aboard
the vessel will make a photographic record of the
scientific programs.

After parting company with Southwind, Wyandot
will go to McMurdo Station, arriving on January 29.
She will remain until February 1. Aboard Wyandot,
when she sails, will be a UH-11) and three LH-34
helicopters, ice cores, and other equipment and cargo
for return to the United States. She will stop at Lyttel-
ton on February 7, and after a stay of 2 days, will
depart for Davisville, Rhode Island.

The icebreaker Northwind will sail on January 29
for the eastern part of the Ross Sea with a scientific
party. Headed by Mr. Joseph R. Reid, the combined
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University of California (San Diego) -Coast Guard
group will measure the physical properties of the sea
between 71° and 75°S. and 1400 and 170°W. Field
leaders are Mr. D. Muus and Lt. Comdr. M. J.
Moynihan.

While Northwind is in the Ross Sea, USNS Maumee
(Mr. L. 0. Hess, Master) will arrive at McMurdo on
February 7. This is the third consecutive year that this
tanker, the largest ship ever to visit Antarctica, has
made the journey. She will make the trip directly from
the United States. It will take 3 days to unload some
19 million liters of fuel and to take on board the re-
maining stock of aviation gasoline, about 1 million
liters, for return to the U.S. continental fuel system.
While Maumee is in the McMurdo Sound area, Staten
Island will be available for escort and other assistance.

During February, Staten island's helicopters will be
available to assist in supporting scientific projects in
the vicinity of McMurdo Station. About February 15,
Northwind will finish her oceanographic work and
return to McMurdo Station. She and Staten island
will sail from there on February 22. The latter will
proceed to Hobart, Tasmania, while Northwind will
again stop at Hallett Station and Campbell Island on
her way to Lyttelton, arriving February 29 to end her
participation in Operation Deep Freeze 72.

In the Antarctic Peninsula area, Hero will make a
final call at Palmer Station about April 10 and take
on board any remaining summer people for trans-
portation to Punta Arenas.

Construction and maintenance

The construction program for the year is heavy. The
new Siple Station, at 75 0 55'S. 53 0 55'W., must be

ready for occupancy by the end of the season. Exten-
sive construction will continue on the new station at
the South Pole; work began last year and will con-
tinue for three more summers. The vans that compose
Brockton Station will be replaced by three rehabili-
tated vans previously at Little Jeana, a former Ross
Ice Shelf weather station. Improved living quarters
will be installed at Williams Field. At McMurdo Sta-
tion, work will continue on the protective facing for
ships docking at Elliott Quay. A station incinerato
will be constructed and tested, and a pad will be pre
pared on which to erect a sewage treatment plant.
Numerous other projects for road improvement, in-
stalling fuel lines, correcting deficiencies, and improv
ing existing structures will be carried out in the Mc
Murdo area.

Primary responsibility for construction lies with
Mobile Construction Battalion 71 (MCB-71), headed
by Commander W. E. Crosson, Civil Engineer Corp
(CEC), U.S. Navy. MCB-71 has taken over the,
functions formerly performed by Construction Bat-
talion Unit 201, which was deactivated in May. While
in the field, about 215 officers and men will cooperate
closely with the personnel of Antarctic Support Activ-
ities (ASA), under Captain E. W. Van Reeth. ASA
operates and maintains all United States stations in
Antarctica except Siple Station, which will be oper-
ated by a civilian contractor.

In the course of its maintenance activities, the Pub-
lic Works Department of ASA modifies facilities and
buildings and carries out much minor construction.
It is also responsible for maintaining all civil engineer-
ing support equipment, such as tracked and wheeled
vehicles, bulldozers, cranes, and snow removal equip-

Artist's conception of the
new U.S. station now under
construction at the South
Pole. Geodesic dome, d(.-
signed to minimize snow
drifting, will house three
separate buildings. Towr
near dome will contain
equipment for upper-atmoS-
phere observations. Omi-
directional monopole ante-
nos are for communicatin
with other stations and
aircraft. Tower for launch-
ing weather balloons will
stand near end of chain
of four support buildings
and connecting passage-
ways. Emergency station
(lower left) will be farther
from main station than

shown here.
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nent. The assistant chief of staff for civil engineering
A the Naval Support Force, Lieutenant Commander
T. L. Boennighausen, CEC, USN, is also the resident
officer in charge of construction.

Siple Station, as a summer camp consisting of James-
ways, has been occupied during the last two summers.
The new station will be located about 450 in upwind
from the existing site. Last season, the three vans that
made up the Byrd longwire facility were flown back
o McMurdo Station and rehabilitated by a contrac-
or. This season they will be used at Siple Station, as
ill an altered 7.5- by 15-m T-5 building. Storage

acilities, exterior utilities, and a fuel system will also
e installed. The central complex will be covered by
6 m of protective metal arch to protect it from the
rifting snow. A sled-mounted cache of supplies for
se in an emergency will he set up about 900 in

 from the station.
The new station at the South Pole will be more

laborate, consisting of eight modular units and two
ower facilities. This season, preparation of the site,
egun last year, will be completed. The main power
lant and biomedical facility will be installed, the shell
or the utility corridor erected, approximately 150 m
f protective metal arch set up, and a geodesic dome
onstructed. The 50-rn-diameter aluminum dome,
vhich will cover the main station complex, is an in -

novation in the Antarctic. Studies have indicated that
this structure will reduce snow drifting and permit a
longer station life. The size and complexity of the
tation and the short construction season (3 months
t most) will delay completion until February 1974.
The new station is designed to support eight scien-

ists and eight support personnel in winter, and twice
that many in the summer. Programs to be conducted
t the station will focus on the atmospheric sciences
including meteorology), geophysics, and medical re-

search.
ASA plans to clean up Marble Point and remove

xplosives that an engineering survey team cached
here a decade ago. A similar cleaning effort will be

r iade at Hallett Station, especially in the removal of
nused antennas in the penguin rookery. The facili-
ics at Cape Crozier will be dismantled and the sup-
lies and equipment returned to McMurdo for salvage

or disposal.

Winter activities

When Hero removes the last of the summer people
from Palmer Station, winter will be setting in. Some
22 scientific and 175 support personnel will remain
t the four year-round U.S. stations—McMurdo, Pole,

Palmer, and Siple.
At McMurdo Station, there will be five scientific

projects, all in upper-atmosphere physics. An un-
manned geophysical observatory that was operated
nntil this year at Byrd Station is being moved to

McMurdo Station. Dr. Michael Sites and two asso-
ciates from Stanford University will install it in the
Arrival Heights area. The observatory itself and two
generators—one powered by the wind and the other
by propane—will be operated throughout the winter in
preparation for future installation at a remote inland
site. Two investigators from the University of Texas
will continue geodetic and geophysical observations of
satellites. Mr. James Hodges and two assistants from
the Stanford Research Institute will set up a polar-
aurora radar system in January and February, but
University of Texas personnel will maintain it over
the winter. The antenna will transmit and receive
signals in a 4- to 64-MHz sweep for a few minutes
each hour. A representative of the McDonnell Douglas
Astronautics Company will again operate the riometer,
while another from the Bartol Research Foundation
will measure the intensity variations of cosmic rays.

Six scientific personnel will conduct nine projects
at Pole Station. Two of the projects—to collect sur-
face and stratosphere data and to collect CO 2 air sam-
ples for the University of California at San Diego—
are in the field of meteorology and will be conducted
by the National Weather Service of the National Oce-
anic and Atmospheric Administration (NOAA). The
National Ocean Survey (formerly the Coast and Geo-
detic Survey), also a part of NOAA, will have one
person operating both its geomagnetic and its seismic
equipment. The new project of the Lockheed Missiles
and Space Company in auroral photometry has been
noted above. Its representative also will photograph
aurora for the University of Alaska using the station's
all-sky camera. A University of California (Los An-
geles) representative will study horizontal and vertical
earth tides, and the Bartol Research Foundation will
conduct a cosmic ray project similar to the one at
McMurdo.

The year-round studies in biology at Palmer Station
by Texas Tech University and the University of Cali-
fornia (Davis) have already been discussed above.
Two observers from each of these institutions will carry
the projects through the 1972 winter.

Siple Station is unique in being manned and oper-
ated entirely by civilians. Two representatives from
Stanford University will conduct research in upper-
atmosphere physics using both VLF equipment of
their own university-sponsored project and the flux-
gate magnetometer installed by the Bell Telephone
Laboratories. A maintenance engineer and a physician
are included in the station complement.

The station support personnel, mostly from the U.S.
Navy, who remain at McMurdo, Pole, and Palmer
will maintain the stations, operate the utilities, and
cook and serve the food. Equipment and buildings
used during the summer will be repaired, and sup-
plies, tools, and spare parts will be cataloged, stored,
and inventoried.
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U.S. Antarctic Research Program, 1970-1971
Stateside support activities

The reports contained in these seven pages normally would have appeared in th
Antarctic Journal, which each year comprises a review of year-round and stateside activities
their postponement to this issue.

Recent activities of the
Committee on Polar Research

Louis DEGOES

Committee on Polar Research
National Academy of Sciences

The Committee on Polar Research of the National
Academy of Sciences, established in January 1958,
advises on United States research programs in polar
regions and represents the Academy in the Scientific
Committee on Antarctic Research (SCAR) of the In-
ternational Council of Scientific Unions. Dr. Laurence
M. Gould is chairman of the Committee on Polar Re-
search and has completed a second term as president
of SCAR. The Committee held its 27th and 28th meet-
ings at the Academy on September 13, 1970, and April
17, 1971. Five panels met during fiscal 1971, the period
covered by this report.

International activities. Dr. Gould presided over
the 11th meeting of SCAR, which was held in Oslo,
August 17 to 22, 1970. He also served as U.S. delegate
to the plenary sessions. The SCAR working groups
on geology, solid earth geophysics, geodesy and cartog-
raphy, meteorology, logistics, telecommunications, and
ice shelf projects met during the plenary sessions. Dr.
Gordon de Q . Robin (United Kingdom) was elected
the new president of SCAR, and Dr. Richard W. Wil-
lett (New Zealand) secretary.

SCAR and the International Union of Geological
Sciences cosponsored a second symposium on antarctic
geology and solid earth geophysics, held in Oslo Au-
gust 6-15, 1970. All together, 138 scientists from 18
nations participated in the symposium. A total of 125
papers were presented, 41 by U.S. scientists. SCAR
sponsored the first meeting of the group of specialists
on scientific problems affecting antarctic telecommu-
nications, concerned with technical and scientific prob-
lems of radio wave propagation, interference, and drift
static. SCAR approved the recommendation of this
group that a symposium be held in the near future in

r September-Octobes
Lack of space force

collaboration with the International Union of Radk
Science and the World Meteorological Organization
Some thought is being given to holding the 13t
SCAR meeting and the third SCAR symposium o
antarctic biology in the United States in 1974. Addi-
tionally, preliminary discussions are under way to hol
the third SCAR symposium on antarctic geology an
solid earth geophysics in the United States in 1976

Domestic activities. The recently issued Committe
report, Polar Research—A Survey, reviews significan
results of past polar research, assesses needs and oppor4
tunities for future research, and makes recommenda-
tions relating to national research goals. It has en-
tered a second printing, reflecting its wide acceptance

At its April 17 meeting, the Committee reviewed th
status of the proposed arctic assessment study and re-f
affirmed its concern for pressing ecological, environ
mental, and other developing problems in Alaska an
elsewhere in the Arctic that have been brought about
largely by exploitation of newly discovered oil deposits

The Committee's panel on biological and medica
sciences met in March to review past work and propos
areas for future research. In August the panel me
again in Alaska and focused on developing arctic bio
medical and biological research programs.

The panel on geology and solid earth geophysics me
in January and discussed, among other topics, mappin
of Antarctica, preparation of an antarctic stratigraphi
lexicon, the proposed Dry Valley Drilling Project, an
recent earth science developments in Alaska and Cane
ada. Dr. Charles R. Bentley succeeded Professor Camp-
bell Craddock as panel chairman.

The steering group on the Ross Ice Shelf Project met
in April and discussed mapping of the Ross Ice Shelf,
sites for the pilot hole, drilling in antarctic waters,
drilling techniques, ice cores and their analysis, as well
as opportunities for research in marine biology, physi
cal oceanography, seismology, and sedimentation.

A joint panel composed of representatives from the-
Academy's National Scientific Committee on Ocean
ography, Committee on Atmospheric Sciences, Com-
mittee for the Global Atmospheric Research Program,
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and Committee on Polar Research was assembled to
review the Arctic Ice Dynamics Joint Experiment.
The panel held its first meeting at the Academy in
June under the chairmanship of Professor Richard M.
Goody. In addition to reviewing the scientific pro-
gram, the panel looked into the political, military,
operational, and management aspects of the program
along with the prospects for international collabora-
tion. The next meeting is scheduled for December
1971.

Other activities. The Committee on Polar Research
sponsored 10 participants in the International Sea Ice
Conference, held in Iceland in May. Twenty-eight
new members were appointed to the Committee and
its panels to replace those who had retired. Approxi-
mately 90 scientists serve on the Committee and its
panels; normal terms of service are 3 to 4 years. The
Committee held its fall meeting at the Academy on
October 15.

Antarctic names program'
FRED G. ALBERTS

Geographic Names Division
Department of Technical Services
U.S. Army Topographic Command

This ongoing program is a correlative of the U.S.
and multinational scientific investigation of Antarc-
tica. In the past year the Geographic Names Division
(GND), U.S. Army Topographic Command, carried

activities and services in the following fields:
New nomenclature. Two hundred and eighty-seven

iiew names for antarctic geographic features were es-
ablished, and five names were amended. The official

standardizing actions were taken by the Board on Geo-
¶raphic Names and the Secretary of the Interior on
the basis of recommendations by the Advisory Com-
inittee on Antarctic Names. The new names included
6oth U.S. and foreign proposals, many of the latter
having been referred to the Advisory Committee by
4orresponding committees in other countries. GND
researched all of the names and performed other staff
functions for the Advisory Committee.

Inquiries and related services. GND received and
answered hundreds of name inquiries concerning Ant-
arctica from government agencies, research and carto-
graphic institutions, and the public. Numerous manu-
script reports and maps were edited for correct use

' Publication authorized by the U. S. Army Topographic
Command.

of standard names prior to publication. Close support
was given to the Geological Survey in its preparation
of topographic and geologic maps of Antarctica. The
GND services entailed identification of previously
named features on the new maps as well as develop-
ment of original names for entities being mapped for
the first time.

Names file maintenance. GND maintains a geo-
graphic names file for Antarctica as part of its world-
wide central names file. New and amended names
were added to the file during the year as they were
approved. Perfected position data were entered on
records as the information became available. The file
includes such record information as approved feature
name, date of its approval, variant names, feature des-
ignation, geographic coordinates, the meaning of the
feature name or the person for whom it is named, and
name sources and their dates. The file contains nearly
11,000 approved names for Antarctica, approximately
800 of these approved following publication of Board
on Geographic Names Gazetteer No. 14, Antarctica,
3d Edition, 1969.

Gazetteer preparation. Work has gone forward in
the preparation of materials for a cumulative gazetteer
with full descriptive text in the format of the 1956
Board on Geographic Names gazetteer. Completion of
this work is expected in 1972.

Continuing bibliographic control
of antarctic literature

GEZA T. THURONYI

Science and Technology Division
Library of Congress

For 8 years the Cold Regions Bibliography Section
in the Science and Technology Division, Library of
Congress, has been collecting antarctic literature
worldwide. Coverage of current literature (published
in 1962 or later) has now reached well over 9,000
items. All documents found are microcopied, ab-
stracted, and indexed. File cards containing the cita-
tion, abstract, Universal Decimal Classification num-
ber, and index terms are mailed regularly to the Of -
fice of Polar Programs of the National Science Foun-
dation and to other qualified recipients. The abstracts
are also published in book form in cumulations of
2,000 items, with author, subject, geographic, and
grantee indexes. The last volume to date, Antarctic
Bibliography Vol. 4, was issued in June 1971 and is
for sale by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 204025
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at $5.75 per copy. Volumes 1, 2, and 3, priced at
$4.25, $4.25, and $6.00, are still available.

References to some 5,000 items published from
1951 to 1961 are included in a retrospective volume
(Antarctic Bibliography 1951-1961) issued in 1970,
bringing the total number of items under biblio-
graphic control to more than 14,000.

Periodicals continue to serve as major outlets for
antarctic literature. The following are some of the
periodicals that have proved to be the most prolific
sources of such literature in recent years.

Akademiia Nauk SSSR. Mezhduvedomstvennyi
Komitet po provedeniiu Mezhdunarodnogo
Geofizicheskogo Goda. Ser. 1-13 (Moscow)

Antarctic (Wellington)
Antarctic Journal of the United States (Washing-

ton, D.C.)
Antarctic Record (Tokyo)
Antarktika: Dokiady Komissii (Moscow)
British Antarctic Survey Bulletin (London)
Buenos Aires. Instituto Antdrtico Argentino. Con-

tribucio'nes
Bulletin of the Atomic Scientists (Chicago)
Earth and Planetary Science Letters (Amsterdam)
Geomagnetizm i Aeronomiia (Moscow) (cover-to-

cover translation: Geomagnetism and Aeron-
omy)

Instituto Anta'rtico Chileno. Contribucio'nes, Serie
Cientifica (Santiago)

Journal of Geophysical Research (Baltimore)
Leningrad. Arkticheskii i Antarkticheskii nauchno-

issledovatel'skii institut. Trudy
Nature (London)
New Zealand Journal of Geology and Geophysics

(Wellington)
Norsk Hvalfangst-Tidende (Sandefjord)
Okeanologiia (Moscow) (cover-to-cover transla-

tion: Oceanology)
Polar Record (Cambridge, England)
Problemy Arktiki i Antarktiki (Leningrad)
Science (Washington, D.C.)
Sovetskaia Antarkticheskaia Ekspeditsiia. In for-

matsionnyi Biulleten' (Leningrad) (cover-to-
cover translation: Soviet Antarctic Expedition.
Information Bulletin)

Sovetskaia Antarkticheskaia Ekspeditsiia. Trudy
(Leningrad)

This is but a small sampling of periodicals and
serial literature covered in the Antarctic Bibliography.
Activities in Antarctica extend over a broad range of
scientific disciplines and technical fields; conse-
quently, results of such activities are reported in
widely scattered sources of publication.

Authors and editors wishing to facilitate inclusion
of their publications in the Antarctic Bibliography
are cordially invited to do so by sending copies or
citations to the Cold Regions Bibliography Section,

Science and Technology Division, Library of Con-
gress, Washington, D.C. 20540, U.S.A.

USARP activities at the Smithsonian
Oceanographic Sorting Center

H. ADAIR FEHLMANçJ

Smithsonian Oceanographic Sorting Center
Smithsonian institution

The Smithsonian Oceanographic Sorting Center
(SOSC) has worked on a cooperative basis with the
U.S. Antarctic Research Program for 7'/2 years and
has sorted in excess of 17 million specimens. From
May 1, 1970, through March 1971, 244 biological
samples were received by SOSC from USARP. All of
these samples have been sorted, and most of the re-
sulting specimens have been dispatched in 48 ship-
ments. The invertebrates branch of SOSC has cut
deeply into the backlog of macro-benthic samples.
During the past year, a total of 325,649 USARP speci.
mens have been sorted from 723 samp l es. The sorted.
specimen count this year is not as high as for last year,
because the emphasis has been on benthos. The num-
ber of man-hours spent in sorting benthic samples and
in preparing them for shipment to specialists has been
approximately 15 times as great as that expended in
processing an equal number of plankton samples. As
of mid-April 1971, SOSC had distributed USARP
collections to 131 scientists in the United States and
11 foreign countries.

The Center still has on hand a substantial backlog
of unsorted antarctic material: 327 midwater-trawl
samples, 214 macro-benthos samples, and more than
1,000 fine benthos samples. An estimated 8 man-year
will be required to sort this material. The present fio
of samples into SOSC is expected to increase. Also, an
increase in requests by specialists is expected.

Activities this year included a trip by SOSC pho+
tographer Kjell B. Sandved to Cape Crozier dunn
the austral summer. Mr. Sandved used about 1,50
feet of 16-mm Ektachrome film to document preda
tion by the leopard seal on Adélie penguins, along
with the opportunistic feeding by south polar skuas
on the freshly killed penguins. Ernani G. Menez,
SOSC branch chief for algae, and Dean A. Shinn,
SOSC technician, participated in Hero Cruise 71-2
in April and May (see p. 263). They spent 39 days
visiting 17 collecting sites on Tierra del Fuego and
Staten Island, where approximately 180 gallons of
plant specimens, invertebrates, and fishes were taken.
These were collected at 84 stations, which included 28
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Menzies-type bottom trawl and grab samples in depths
of 12 to 55 m, 14 Isaacs-Kidd midwater trawl samples,
34 samples from kelp holdfasts and rock benches in the
intertidal zone, three samples from fresh-water lakes,
and five samples from the terrestrial zone. This mate-
rial is being sorted currently by the Center for distri-
bution to specialists.

The first includes whole sample data described above
plus a section that collates the different numbering,
location, and depth information gathered by the sev-
eral different groups dealing with each sample. The
second program catalogs and cross-references litholo-
gies, physiographic settings, and petrographic features
of all rocks described under the petrographic micro-
scope. These catalogs are available to interested spe-
cialists and will be described in a later article.

Rocks from the antarctic seas
TOM SIMKIN

Smithsonian Oceanographic Sorting Center
Smithsonian institution

The geology section of the Smithsonian Oceano-
graphic Sorting Center receives, inventories, and dis-
tributes rocks recovered in the USNS Eltanin sampling
program. Two years ago we received nearly 1,400 kg
of rock specimens that had been stored at the Florida
State University core storage facility, and last Novem-
ber we received an equal quantity that included iron-
manganese concretions and some of the more interest-
irig rocks in the Eltanin collection. Additional speci-
mens come to us from the biological sampling program
and, as in the case of Eltanin Cruise 45, from individ-
ual geologists aboard specifically to dredge oceanic
rocks. Incoming specimens are weighed, described on
the basis of external features, and placed in a general
lithologic classification. In addition, supplementary
data from deep sea photographs, sampling history,
bathymetry, and seismic reflection profiling are gath-
e'ed in a form that assists investigators interested in
the setting of the specimen. (For example, angular,
homogeneous rocks from rugged topography are likely
to be indigenous oceanic rocks whereas rounded hetero-
geneous rocks from the center of a flat, sedimentary
basin are likely to be continental rocks that have
reached their sea-floor location by ice-rafting.) Fi-
nally, individual rock specimens are selected for petro-
graphic sectioning and are then described under the
microscope. This step may lead to revision of mega-
scopic lithologic assignments made earlier.

The result of this program is the effective use of
valuable rocks by supplying specimens to specialists
for more detailed investigations. Requests for specific
lithologies, mineralogic or textural features, physio-
graphic setting, or bathymetric features have been
filled, and often we have been able to supply cuts of
the same specimen to several different scientists for
complementary investigations.

In the past year we have finished developing and
printing two computer programs to handle our data.

Documentation of
U.S. antarctic collections

B. J . LANDRUM

Smithsonian Oceanographic Sorting Center
Smithsonian Institution

Many of the activities of the U.S. Antarctic Research
Program (USARP) since 1962 have produced large
collections of natural-history specimens, and U.S. mu-
seums and other institutions hold specimens which
were collected still earlier. Results of studies of these
scientific resources are becoming increasingly available.
Through the Antarctic Records Program at the Smith-
sonian Oceanographic Sorting Center (SOSC), we
have applied electronic data processing (EDP) tech-
niques to storage and retrieval of data on natural-
history specimens and to establishing a centralized in-
ventory of antarctic collections and related data (Lan-
drum and Sandved, 1969). The EDP system produces
standard reports or retrieves data by specific param-
eters. It also incorporates machine plotting of the col-
lection locality of specimens as may be required by
scientists.

The growing inventory of samples now contains
some 87,000 unit records, primarily from sorting data
on Eltanin benthos and plankton samples. During the
past year, we have established a species inventory,
which is now comprised of about 8,000 records on
USARP, Deep Freeze, and Windmill species that are
referred to about 13 major taxonomic groups. These
files will eventually contain records on all specimens
collected by U. S. investigators.

In documenting the collections one could inventory
the holdings of one institution at a time or else survey
a complete taxa, regardless of location. Logistically,
the first approach has merit, but in terms of biological
usefulness the taxa-unit approach is preferable in that
the data bank existing at a given time would closely
reflect the current status of an increasing number of
processed groups. Parallel problems exist in expanding
the EDP system to incorporate information on collec-
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tions of geological specimens from Antarctica, while
specialized information on bird banding, seal tagging,
and parasitological studies and the description of

- ocean bottom photographs all present somewhat dif-
ferent problems. Efforts are now being made to de-
velop appropriate EDP methods for storage and re-
trieval of data in these categories.

It was apparent several years ago that various types
of discrepancies and omissions in sampling records
from USARP research vessels could be avoided;
therefore, the Office of Polar Programs, National Sci-
ence Foundation, approved the use of standardized
forms for data recording after the forms were reviewed
by various scientists throughout the country. Since
then, SOSC has supplied such forms to Eltanin,
Glacier, and Hero. With the installation of an IBM
1130 computer on Eltanin (Hayes and Griffiths, 1969)
we also agreed to examine the possibilities of routinely
using the EDP facilities for recording basic sampling
data. Thus, in addition to the original source docu-
ments, accurate records of sample collecting activities
would be in machine-readable form for rapid publica-
tion and distribution to principal investigators.

Because Eltanin Cruise 46 last winter was a unique
biological cruise, it seemed an especially appropriate
time to implement these plans and conduct a pilot
study. Unfortunately, an essential part of the com-
puter equipment suffered irreparable damage from a
sea water leakage early in the cruise. A degree of
success, nevertheless, resulted from the interest and
cooperation of the biologists in adopting standardized
methods for obtaining and reporting data pertinent to
their specimen collecting activities. We plan to con-
tinue the interrupted development of computer pro-

grams on forthcoming cruises with the idea of inte-
grating the methods with the existing navigational
programs.

References
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275-278.
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ISAMSED, a computer program
for description of sediment cores

LAWRENCE A. FRAKES

Department of Geology
Florida State University

At the Antarctic Marine Geology Research Facility
in the Department of Geology, Florida State Uni-
versity, sediment cores taken by the USNS Eltanin
are routinely described to make basic information
available to researchers in this country and abroad.
In the past, this has been accomplished by means of
longhand description. We now have a new set of
procedures and a new format for publication, which
should allow for more rapid dissemination of data
in a more standardized framework.
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Cores are described by megascopic and micro-
scopic examination and then by checking items listed
o a description sheet. These items fall into the fol-
l4wing categories: core interval (depth in core),
cIor, lithology (principal sediment type or types,
and descriptive modifiers), and remarks (generally
referring to condition of the core and to less common
physical features of the sediment). The data are then
easily transcribed to Fortran sheets, punched on
cards, and submitted with a newly documented pro-
gram, ISAMSED, to the Control Data Corporation
6, 100 computer on campus. Output is in abbreviated
form to allow more data per page, and the sheets are
P otographed directly for publication (see fig.).

Items such as core number, latitude and longitude,
ater depth, and depth in the core of each unit de-

sribed are simply read into the machine by number.
dolor, lithology, and remarks are read by coding from
tables summarized on tape in the machine. Hetero-

geneous sediments can be described as a unit, in that
two interbedded lithologies can be listed for each unit
described from a table of seven types. Further, up to
five descriptive modifiers (such as "muddy," foram.,"
"diatom," and "radiolar.") may be added in any
desired sequence, from a table of 11 modifiers. In
our use of the program we place modifiers in the
description in the order of abundance as seen in
slides; equal abundances are treated by placing a
dash between the modifiers. The "remarks" table in-
cludes 28 statements, which are called in order rather
than variable sequence.

The program contains a provision to allow treat-
ment of Phleger cores as well as dredge and grab
samples, and the range of materials that can be de-
scribed is virtually endless, since the storage tape can
be expanded to the full memory capability of the
computer system. The program was written by D.
Shaw and Sandra C. Feldman.

Cartographic activities of the
U.S. Geological Survey, 1970-1971 1

RUPERT B. SOUTHARD, JR.

Topographic Division
U.S. Geological Survey

The antarctic cartographic effort of the Topo
graphic Division is concentrated primarily on com-
pleting the 1: 250,000-scale reconnaissance topo-
graphic map series in western Antarctica. The maps
in this series are intended as (1) bases for compila -
tion and publication of multidisciplinary scientific
data by USARP investigators; (2) source material
for smaller scale mapping programs, such as the re-
cently published American Geographical Society
1:5,000,000-scale map of the continent; (3) planning
documents for future larger-scale mapping programs,
such as the proposed Geological Survey 1: 50,000-scale
orthophoto project in the Wright-Taylor-Victoria
Valley area of the Transantarctic Mountains; and
(4) aids to logistic support.

The Geological Survey has published 72 maps in
the 1: 250,000-scale reconnaissance topographic map
;eries covering 769,225 sq km and seven sketch maps
at 1:500,000-scale covering 859,100 sq km. In March
1971, a revised edition of the index to Topographic
Vfaps Antarctica was printed. Copies may be ob-

1 Publication approved by the acting director, U.S. Geo-
•ogical Survey.

tamed by writing to the Map Information Office,
U.S. Geological Survey, Washington, D.C. 20242.

Marie Byrd Land is being mapped, and at present
two 1:250,000-scale maps (covering 44,000 sq km)
are in advanced cartographic stages and 18 maps
(covering 235,690 sq km) are in compilation. Geo-
detic control and aerial photographs are available for
seven additional maps in the Thurston Island-Jones
Mountains area covering 90,650 sq km and for three
maps in the Lassiter Coast area covering 46,620 sq
km. Thus, source materials are available for the pub-
lication of 30 maps covering 416,960 sq km.

Although the Survey has published 79 maps in 9
years, current funding will reduce this publication
rate to about two to three maps annually. Where pos-
sible, publication is being coordinated with the Na-
tional Science Foundation in an attempt to meet user
requirements.

Compilation is continuing on a 1:500,000-scale
shaded-relief sketch map of Palmer Land between
68° and 73°S. covering 145,000 sq km. This map is
scheduled for publication in fiscal 1973. Completion
of the other sketch maps of the Antarctic Peninsula
has been delayed because of inadequate aerial photo-
graphic coverage.

New mapping projects begun this year include two
1: 1,000,000-scale maps. One map, the McMurdo
Sound region (76° to 80°S. and 150° to 174°E.),
will be lithographed in three basic colors. It will be
produced from the 1:250,000-scale maps supple-
mented by recent aerial and ESSA and Nimbus satel-
lite photographs. The other map, of the Ross Ice Shelf
(Antarctic Journal, this issue, page 259), will be re-
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produced photographically. This monocolor map will
serve as an advance planning base for the Ross Ice
Shelf glaciological project and for portraying multi-
disciplinary scientific data.

The U.S. Antarctic Mapping Center continues to
exchange newly published maps and charts with other
SCAR nations. All these publications are filed in the
U.S. Geological Survey Antarctic Map and Aerial
Photography Library, Branch of Special Maps, 8300
Colesville Road, Silver Spring, Maryland 20910. They
may be inspected Monday through Friday between
9 a.m. and 4 p.m. or by appointment.

Antarctic Map Folio Series

VIVIAN C. BUSHNELL

American Geographical Society

The objective of the Antarctic Map Folio Series
is to summarize the present knowledge of the Ant-
arctic; the series will consist of some 20 folios, each
devoted to one subject or scientific discipline. Three
folios are scheduled for publication in the latter part
of 1971, and a fourth should appear early in 1972.
Thirteen folios are already in print.

Folio 14, Birds of the Antarctic and Subantarctic,
was prepared under the supervision of George E. Wat-
son. Maps were compiled by J . Phillip Angle, John
C. Boyd, Maria M. Boyd, Margaret A. Bridge, Peter
C. Harper, Roberto V. Schlatter, and W. L. N.
Tickell. The folio includes 14 plates, each with two
or more maps, that show the localities where 50
species of birds have been seen or collected and the
known breeding sites. An additional plate is devoted
to photographs of many of the birds. A text, which
discusses the geographical distributions shown on the
maps, includes an extensive bibliography.

Folio 15, Coastal and Deep-Water Benthic Fishes
of the Antarctic, by Hugh H. DeWitt, contains five
plates with 31 maps on which are shown the local-
ities where 119 species of fish have been collected.
Drawings of representative species are included on
the plates. A text discusses the characteristics of the
antarctic fish fauna and the significance of the maps.
A bibliography is included.

Folio 16 is devoted to the morphology of the solid
earth in the Antarctic and Subantarctic. Bruce
Heezen, Marie Tharp, and Charles Bentley are its
authors. The folio contains a rectangular bathymetric
map measuring approximately 75 by 100 cm (nom-
inal scale 1: 15,000 5000). A second map is devoted to
the topography of the rock beneath the ice sheet of
Antarctica. A third map depicts sounding tracks,
color-coded for depth range; also shown on this "con-

trol" map are locations of earthquake epicenters,
used to assist in delineating the major ridges of the
sea floor. Bathymetry of the Scotia Sea at a scale of
1:5,500,000 is shown on a fourth map. Two sheets of
bottom profiles and a map of physiographic provinces
bring the total number of plates to seven.

Folio 17, Marine Sediments of the Antarctic and
Subantarctic, is the work of a number of contributors.
Grant Goodell has prepared maps of surface sediment
type, sediment color, and ferromanganese deposi s
and has supplied photos of the sea floor. James Ken -
nett and Ronald Echols have compiled maps of the
distribution of fossil Foraminifera. James Hays has
contributed maps of sediment thickness for the
Pleistocene based on radiolarian studies. Jessie Don-
ahue has supplied maps of fossil diatom distribution.
A group of workers at the Lamont-Doherty Geological
Observatory has supplied a map of the total sediment
thickness from seismic reflection data for the region
westward from 60°W. to 1050E.

A folio summarizing the history of antarctic ex-
ploration and scientific investigation is in preparation
by staff members of the American Geographical So-
ciety. A final folio in preparation will include maps
and graphs on antarctic mammals.

New geologic map of Antarctica
MIKLOS PINTHER

American Geographical Society

In August 1970, the American Geographical Soci-
ety published Folio 12 of the Antarctic Map Folio
Series entitled Geologic Maps of Antarctica.

In December of this year, the Society is publishing
a Geologic Map of Antarctica on the scale of 1:
5,000,000 with support from the National Science
Foundation. This map is a synthesis, with modifica-
tions and more complete coverage, of the 18 regional
maps at 1: 1,000,000 or larger scale of Folio 12. The
modifications and revisions were undertaken by Prof.
Campbell Craddock and account for more recent work
and new sources available to him through May 1971.
A great amount of new data was made available, and
where possible incorporated on this map, at the Sym-
posium on Antarctic Geology and Solid-Earth Geo-
physics in Oslo during August 1970.

The map is being printed in color. Besides geology,
it also shows bathymetry and ice surface elevation,
and it incorporates a list of supplementary references
beyond those cited in Folio 12. The map may be
ordered from the American Geographical Society,
Broadway at 156th Street, New York, New York 10032.
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Emotional aspects of wintering over 

R. E. STRANGE

Captain, Medical Corps, U.S. Navy
Neuropsychiatry Service, Naval Hospital

Philadelphia

S. A. YOUNGMAN 2

Captain, Medical Corps, U.S. Navy
U.S. Naval Support Force, Antarctica

In 1969 and 1970, the authors interviewed persons
ust after their prolonged winter isolation at Byrd
Lnd Pole Stations. Social, emotional, and medical as-
)ects of the previous winter were thoroughly explored
ihile still fresh and nearly uncontaminated by outside
nfiuences. Such clinical study of the psychosocial
:haracteristics of these isolated antarctic groups holds
nuch potential value for behavioral and biological
ciences, as has been most recently demonstrated by
hurley (1970) in observations made at Pole Sta-
ion in 1967 and 1968. The purpose of this current
avy Medical Department project is to reassess pre y

-ous studies and to obtain data for use in improving
nethods of psychiatric screening. The station person-
el were interested in the project and were most co-
)perative; a great mass of interview data was ob-
ained and is being analyzed. Although the analysis
s not complete, some generalized comments can be
ffered about the emotional aspects of recent winter-
ng parties at the isolated stations.

It may come as a surprise that the bitter tempera-
ures, the long polar night, and other physical prob-
ems of antarctic living are not the most significant
tresses causing human adjustment problems. The
)hysical deprivations and dangers of antarctic living
ire remarkably well tolerated by almost everyone. It

the isolation—with its related social and psycho-
Dgical stresses—that requires the greatest adaptive
ifort. The wintering scientists and Navy men are
leprived of their usual social, recreational, and
amilial satisfactions; they are deprived of activities
nd events that offer stimulation and support in more
isual environments; and they are confined in a small
ocial group that enforces intimacy. These are the

1 This article was adapted from a paper read before the
iixth Annual Conference of Surgeons General of the Amen-
as, Washington, D. C., November 1970. It does not neces-
anily reflect the views of the U.S. Navy.

2 Now Hospital Commander, Naval Air Station North
sland, San Diego, California.

serious stresses to which a person must adapt. Mullin
(1960) has identified three basic stresses to which
members of antarctic wintering parties must adjust:
(1) the isolated group, (2) the sameness of the en-
vironment, and (3) the absence of customary sources
of satisfaction and gratification.

Means of adjustment

The most serious problem is that of adjusting to
the enforced intimacy of a closed, isolated group for
the long polar winter. For successful adjustment a
person must have a combination of outer and inner
sensitivities. He must be externally sensitive to his
social situation: he must have social awareness and
understanding or at least tolerance of others. How-
ever, grave difficulties will occur if this sensitivity to
others accompanies personal insecurity and suspicious-
ness. He will then be an abrasive influence in the
group and suffer emotional discomfort himself. Of
course, some degree of inner sensitivity or self-under-
standing, along with ability to deal with one's own
feelings, is also essential.

Those unacquainted with the conditions of pro-
longed confinement are sometimes surprised to learn
that the ability to withdraw emotionally into oneself
is of great value. In these small stations, opportunities
are few for actual physical isolation from others, and
it is important for most people to be able to retreat
into their own private world to recuperate from the
stresses of continuous group living. In his study of
personnel at Australian stations, Palmai (1963) used
the term "educated isolate" to describe the person
who will likely do well under these conditions. In
general, extroverts are less successful than more inner-
directed, quiet, retiring types. The "life of the party"
finds his popularity worn thin after a few weeks or
months of isolation.

Another important factor in the difficult business
of adjusting to an intimate group is a sense of humor,
which enables release of tension and hostility. Closely
related is a sense of proportion, which enables a per-
son to retain objectivity and to differentiate important
from unimportant issues. One characteristic of iso-
lated groups is the gradual impairment of this sense
of proportion. As isolation continues, perception of
what is important and what is unimportant depends
increasingly on local emotional issues rather than on
the usual values of the outside world.

The monotony of the environment and the ab-
sence of usual sources of satisfaction are the other
significant problems of adjustment. Investigation
(Solomon et al., 1965) has proved that stimulation is
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essential to human beings and that variation in stim-
ulation is essential for normal function. When the sta-
tions begin their winter of isolation, all aspects of the
environment become remarkably similar minute to
minute, day to day, month to month. Some depres-
sion and boredom are inevitable. Coupled with this
monotony is the absence of usual satisfactions—sexual,
social, recreational, academic, and others. Substitute
activities are essential for successful adjustment to
these deprivations. If adequate stimulation can be
obtained from one's job or from available social re-
lationships, intellectual resources, or even such mun-
dane joys as food and movies, a person is more likely
to adjust satisfactorily. The means of stimulation and
gratification vary with the jobs and the roles of the
people who make up the station group. Most Navy
enlisted men, for example, enjoy their work and find
their basic satisfaction in their job. From a psychiatric
standpoint it is interesting that, among these men,
those who seem to do best enjoy such unsophisticated
and somewhat superficial social activities as bull ses-
sions, food, and movies.

The happiest people in the small antarctic stations
are those who are happy in their jobs. It is universally
apparent by testing, questionnaires, interviews, and
direct observation that a sense of usefulness and self-
esteem is the single greatest factor in successful ad-
justment and that this is most often related to one's
job (Gunderson, 1966a). If a man cannot obtain this
from his job, it is vital that he obtain it from some
other activity or interest. Persons who feel useful
adjust to other deprivations and problems remark-
ably well.

Psychiatric symptoms

The difficulty of these stresses notwithstanding, few
overt emotional problems occur in wintering people.
Only rarely have there been serious psychiatric dis-
orders. The problems that have surfaced have been
precipitated—but not directly caused—by the win-
tering experience. The stress of isolated duty does
not make psychiatrically normal people psychiatrically
ill. It may, of course, exacerbate or make apparent
emotional problems that already exist. This means
that psychiatric screening is particularly vital, as
originally designed and perfected by Gunderson
(1966b) and by others.

A few psychiatric symptoms, although nondis-
abling, occur regularly. Among a variety of minor
syndromes that have been noted, four symptoms have
been almost universally reported by investigators
(Mullin, 1960; Palmai, 1963; Gunderson, 1966a).
Their occurrence is so common that they may be
considered part of a normal adjustment pattern for
those who are wintering over. These common symp-
toms are sleep disturbance, depression, irritability,
and impaired cognition.

From the very beginning of antarctic exploration,
wintering parties have reported problems in sleeping.
Personnel have coined the term "big eye" for this
insomnia. In the 1969 debriefing, 74 percent of the
wintering people reported significant problems in
either falling asleep or staying asleep, especially dur-
ing middle to late winter. Whether this insomnia is
due to physiological or psychological factors, or a
combination of the two, is uncertain.

Feelings of depression—despondency and sadness
with lethargy and a sense of hopelessness—were re-
ported by the majority of persons. In the 1969 de-
briefing, 85 percent reported periods of a significant
depressive syndrome occurring during the winter.
Closely related to these depressive feelings are feelings
of irritability. Sixty-five percent had periods of hostil-
ity or anger, usually manifested by chronic irritability.
Occasionally, as might be expected, hostility erupted
into direct conflicts and confrontations. More often,
however, it was handled in passive means, usually by
withdrawal, and did not come to open combat.

Fifty-three percent of the wintering persons de-
briefed in 1969 reported impaired cognition, includ-
ing difficulty in concentration and memory, absent-
mindedness, and general slowing of intellectual ac-
tivities.

Gunderson's (1966b) studies indicate that all of
these symptoms—sleep disturbance, depression, ir-
ritability, and impaired cognition—increase as group
motivation, satisfaction, and cooperation decrease.
The 1970 debriefing interviews corroborated this ob-
servation.

Group formation and interaction
The formation and interaction of groups within the

isolated 20-man stations present a microcosm of
groups in general, even those not under such stress.
Palmai (1963) suggests, and the authors' recent inter-
views confirm, that the social groups form in three
stages. Initially, in stage 1, the group is open: 20 peo-
ple are sizing each other up. Some pairs form as two
persons find common interests and backgrounds. Stage
2 is that of clique or faction formation, in which the
two-man pairings develop into small groups of three,
four, or more. The common ground on which these
groups form varies considerably. Sometimes the fac-
tions form according to age and authority, with an
older group and a younger group. Sometimes they
form according to occupation, with a scientific group
and a military group. Sometimes they form around
recreational interests, with a drinking group and a
nondrinking group. In the 1969 and 1970 debriefings,
one common explanation for clique formation was
that of musical inclinations, of which there were three
groups—those who enjoy rock music, those who listen
to country and western music, and those who prefer
classical music. Of course, this conscious link between
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clique members is superficial and indicates more basic
similarity of background and interests. Stage 3 of
group formation is that of coalescence, in which the
whole group organizes around a social core. Always,
however, at least one member is isolated from the
group, or a peripheral clique forms even though most
of the station members are in the core group.

Conflict is inevitable in all three stages of group
formation. In stage 1 there are difficulties between
Individuals or pairs. In stage 2 there is conflict be-
tween cliques, and in stage 3 the social core is fre-
quently involved in conflict with the isolates or the
peripheral clique. The group is never completely
table. For example, a group that has coalesced may
well regress into clique formation or fluctuate. Two
4ontradictory forces seem to be at work—one force

toving
ving the group toward coalescence and another

 it toward disruption. This reflects the con-
ilicting needs of the individual, who works diligently
to become part of the group yet paradoxically works
at the same time to keep his independence. Most per-
Sons achieve a balance between these two needs and
are able to work with and gain support from the
group, yet at the same time to withdraw from it when
necessary.

Intriguingly, certain stations operate year after year
at a particular level of organization—that of either
clique formation or coalescence—regardless of the
changes in their group membership. Even though the
Station personnel change completely each year, one
has the impression that at certain stations cliques are
nore likely to remain throughout the year and that
it other stations there is less clique formation and

ore total group activity. Whether this is a result of
hysica1 configuration of the station or other environ-

in ental factors has yet to be determined.

Quality and type of leadership are of utmost im-
portance in the success of these isolated stations.
Leadership styles, however, are difficult to study, and
predicting leadership success and teaching leadership
techniques are notoriously difficult. Gunderson

966a) indicates that certain personality character-
i ics seem to be significant predictors of leadership
success; these are emotional control, flexibility, con-
dern for the individual, neutrality toward controver-
ial issues, and a nebulous quality called "likeability."
he authors sense that the most important qualities

he leader of a small station must possess are (1) abil-
ity to tolerate intimacy and leveling of status without
losing authority and the respect of the group, and

2) self-reliance in the lonely responsibility of corn-
'and. He must have great inner security, self-con-

fidence, and flexibility. Even with these assets, he is
prone to significant depression and the other symp-
toms previously described.

Successful leadership techniques vary, of course,
and experience proves how little we actually know
about how the style and personality of the leader in-
fluence group performance. Nelson (1965) has ob-
served, however, that the smaller the station, the
more successful seems to be a democratic style of lead-
ership. The rigid and authoritarian methods of a
large military command are usually unsuccessful at
small stations. Interestingly, the people at these sta-
tions are likely to deny faults and deficiencies in their
assigned station leader. They choose to see him as
successful whether he has been or not. As in all
groups, if the assigned leader is ineffective, an un-
official leader emerges. Even so, the group members
deny that their station leader has not been outstand-
ing.
Human adaptability

Study of persons engaged in antarctic research con-
firms man's amazing adaptability. Regardless of the
stresses, symptoms, and group problems noted above,
most people adjust amazingly well to living and work-
ing in this inhospitable environment under difficult
conditions of isolation, deprivation, and confinement.
As physicians in the United States, the authors see
many persons who cannot adapt to their circum-
stances and whose stresses are more imaginary than
real. It is refreshing and cheering to study people
under real stress and to find that emotional strength
is indeed the human norm. Many observers have re-
ported this affirmation of human adaptability in
Antarctica. Perhaps it was best summarized by Sir
Ernest Shackleton (1920) when, after his ship En-
durance had been crushed in the ice of the Weddell
Sea and his men had been forced to live under ex-
treme conditions for many months, he wrote:

They had adjusted with surprisingly little trouble to
their new life and most of them were quite sincerely
happy. The adaptability of the human creature is such
that they actually had to remind themselves on occasion
of their desperate circumstances.
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Ross Ice Shelf Project

Drilling in and below ice will reveal physical, chemical, biological features

JAMES H. ZUMBERGE

College of Earth Sciences
University of Arizona

The Ross Ice Shelf Project as presently conceived
will involve the drilling of a hole in the Ross Ice
Shelf to investigate the shelf ice, the underlying sea
water, and the ocean floor.

It is difficult to trace the origin of the idea for this
multidisciplinary project to an individual or group of
individuals, but ever since the Ross Ice Shelf was
penetrated at Little America in 1958 (Ragle et al.,
1960), a number of scientists have speculated on the
value of future ice-core drilling in the shelf. In 1968,
A. P. Crary suggested in his address to the Interna-
tional Symposium on Antarctic Glaciological Ex-
ploration that a number of scientific problems could
be solved if a hole drilled several hundred kilometers
back of the Ross Ice Shelf barrier could be used to
sample the underlying water column and bottom
sediments (Crary, 1970).

One of the original authors of the Ross Ice Shelf
Project may have been the late Harry Wexler. Dr.
J . W. Brodie, director of the New Zealand Oceano-
graphic Institute, reported in a letter to G. 0. Hem-
men (May 15, 1969) that "many years ago" he had
discussed with Wexler the proposition of drilling a
hole through the Ross Ice Shelf to sample animals
and sediments in the water column and at the bot-
tom; to measure current velocity and direction, tem-
perature, and salinity in the water column; to measure
heat flow through the bottom; and to install such
permanent monitoring equipment as current meters
and thermographs. Brodie recommended in his letter
to Hemmen that the site of the hole be over a sub-
stantial depth of water and several hundred kilome-
ters from the ice front.

The National Academy of Sciences' Committee on
Polar Research (1970) made a number of formal
recommendations that relate directly to the scientific
goals of the Ross Ice Shelf Project and established an
ad hoc planning group to look into the matter. Dr.

Sayed Z. El-Sayed of Texas A&M University, chair-
man, convened the group in Washington, D.C., or
March 27 and 28, 1970, at which time a number o
ideas were presented and some recommendation
were made.

Scientific objectives

As a result of the March 1970 meeting, the scien-
tific objectives of the Ross Ice Shelf Project have
emerged. Physical, chemical, biological, and geolog-
ical conditions within and beneath the Ross Ice Shelf
will be investigated to determine how they relate to
the ice itself, the water mass, the ocean floor, and the
subsea sediments. More specifically, answers will be
sought to these and other questions:

1. What is the thermal regime (melting or freezing)
at the base of the Ross Ice Shelf several hundred
kilometers from the ice front?

2. What do the physical and chemical aspects o
the water mass reveal about the origin, age, and cir
culation of sea water beneath the Ross Ice Shelf? I
this water mass (or part of it) stagnant with respect
to the Ross Sea, or is there continuous interchange
of water between them?

3. What are the biological inhabitants of the water
mass? Does a living biome exist as a separate an
isolated entity with its own nutrient cycle? Are al
or some of the organisms beneath the shelf immigrant
from the Ross Sea?

4. What are the conditions of sedimentation on th
sea floor beneath the Ross Ice Shelf and how do the)
differ from the sedimentary environment of the Ross'
Sea at varying distances from the ice front? Are the
sediments on the floor of the Ross Sea and the ocean
bottom beneath the Ross Ice Shelf diagnostic of the
absence, or presence, of shelf ice conditions?

5. What can be learned from sedimentary core
taken beneath and beyond the Ross Ice Shelf about
the waxing and waning of the antarctic ice sheet an
the preglacial geologic history of the Ross basin?

This list is by no means exhaustive, but it gives a
idea of the intriguing scientific questions that migh
be answered from the project.
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SCAR group of specialists

On February 27, 1970, Scientific Committee on
Antarctic Research (SCAR) Circular 248 reported
on progress in the United States toward formulating
a plan to drill through the Ross Ice Shelf and invited
the SCAR nations to indicate their interests in such
a project in preparation for discussions at the 11th
SCAR meeting in Oslo in August 1970.

Considerable interest in the Ross Ice Shelf Project
was voiced by a number of scientists at the Oslo meet-
ing. A paper outlining the plan was presented to the
opening plenary session, to a special meeting of
SCAR delegates and observers, and to the joint meet-
ihg of the SCAR working groups on geology and solid
earth geophysics (Zumberge, 1970). The Oslo dis-
cussions were reported by the International Union of
Geodesy and Geophysics (1970) and the Scientific
Committee on Antarctic Research (1971).

As a result of these discussions, the SCAR executive
appointed a specialist group on ice shelf drilling proj-
ects to offer guidance and advice to the Ross Ice Shelf
steering group of the U.S. Committee on Polar Re-
search (discussed below) and to other groups that

ight develop future ice shelf drilling projects. De-
tails on the specialist group are given in Scientific
Committee on Antarctic Research (1971, p. 797).
Members of the specialist group are R. D. Adams
(New Zealand), C. R. Bentley (U.S.A.), J . W.
Brodie (New Zealand), W. F. Budd (Australia), M.

rosval'd (Soviet Union), B. L. Hansen (U.S.A.),
Ishida (Japan), C. C. Langway (U.S.A.),

R. Radok (Australia), G. de Q . Robin (United
ingdom), C. M. Swithinbank (U.K.), E. Seibold

(West Germany, liaison with the Scientific Commit-
te on Oceanographic Research), and J . H. Zum-
brge (U.S.A., convenor). The specialist group plans
t6 meet at the twelfth SCAR meeting in Canberra,
4ugust 1972.

Committee on Polar Research steering group
To follow up the work of the ad hoc planning

g oup, Dr. L. M. Gould, chairman of the Committee
o Polar Research, appointed a Ross Ice Shelf Project
sl eering group consisting of C. R. Bentley (University
o 1 Wisconsin), D. H. Elliot (Ohio State University),
S Z. El-Sayed (Texas A&M University), A. L. Gor-
d n (Lamont-Doherty Geological Observatory), B.
L. Hansen (U.S. Army Cold Regions Research and
Engineering Laboratory). D. E. Hayes (Lamont-

oherty), C. C. Langway (CRREL), R. P. Southard
(U.S. Geological Survey), N. Untersteiner (Univer-
sity of Washington), J . Weertman (Northwestern
University), and J . H. Zumberge (University of
Arizona; chairman). P. M. Smith (National Science
Foundation) and L. DeGoes (Committee on Polar
Research, executive secretary) are ex officio members.

The steering group met in Washington, D.C., on
April 16, 1971, to discuss the scientific objectives of
the Ross Ice Shelf Project and to review the status of
the planning. The following remarks are based on
the deliberations at that meeting.

General plan

It was decided to divide the Ross Ice Shelf Project
into two phases: a pilot hole project and a main drill-
ing project. The objective of the pilot hole project
will be to test the feasibility of drilling a hole in the
shelf and of keeping it unfrozen long enough to con-
duct a limited scientific program. During the drilling
of the pilot hole, the diameter of which has not yet
been determined, a complete ice core will be recov-
ered. The water column will be sampled for biologic
and inorganic content, and other parameters of the
water mass will be measured. Samples of the bottom
sediment will be retrieved, and shallow gravity coring
will be attempted. Underwater television may be
tried, and bottom photography may be used. The
tentative site of the pilot hole is about 450 km from
the ice front, at 82.5 0 S. 166 0 W., where the ice is
about 500 m thick and the underlying water column
100 to 200 rn thick (see map on page 261).

The main drilling project will include all experi-
ments attempted in the pilot hole plus a capability
for core drilling in the ocean floor. Additional experi-
ments arising out of experience gained in the pilot
hole project may also be conducted. The site for the
main drilling project will be selected after adequate
seismic soundings through the shelf have been made.
The start of the main drilling project is planned for
1 year after the pilot hole is started. The ability to
meet this schedule will depend on the experience
gained in the pilot hole project and on such other
factors as the need for specially designed equipment,
funding, and logistics.

The Ross Ice Shelf Project will be augmented by
the deep-sea coring program of Glomar Challenger
if plans by the National Science Foundation to fund
several legs into antarctic waters materialize.

Details of the pilot hole project and some aspects
of the main drilling project follow.

Planning map

The U.S. Geological Survey is preparing a plani-
metric map of the Ross Ice Shelf and environs at a
scale of I : 1,000,000. The map will cover the area
from 77° to 88'S. between 150°W. and the Trans-
antarctic Mountains and will include all available in-
formation from International Geophysical Year
traverses, recent air photographs, radio-echo sounding
data on ice thickness, and newly published shaded
relief maps of the Transantarctic Mountains. The
map will be drafted on a stable base and will be re-
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from the ice front, was selected in part to test the
bottom freezing hypothesis.

Physical oceanography

tamed at the Survey's Branch of Special Maps, where
new information will be added as it becomes avail-
able. Film positives or paper prints will be available
to Ross Ice Shelf Project scientists.

Drilling technique

The U.S. Army Cold Regions Research and Engi-
neering Laboratory will design, fabricate, and test a
drill rig under the direction of B. L. Hansen. The rig
will be of the compressed-air, reverse-rotary type and
will use a wire-line coring device for obtaining ice
cores. The hole diameter has not been established, but
it will be in the 30- to 100-cm range. The upper sec-
tion of the hole will be cased because of the perme-
ability of the firn. A heated wire suspended in the
hole will prevent sea water that enters the hole at
the base of the shelf from freezing. Drilling time will
be about 30 days in ice that is 500 m thick.

Glaciology

Considerable experience has been gained in the
analysis of ice cores from the 1,391-rn core taken at
Camp Century in Greenland and the 2,164-rn core
taken at Byrd Station in Antarctica. Analytical tech-
niques established by Langway (1970) on those cores
will be used on the Ross Ice Shelf cores. In addition,
volcanic ash will be sought in the cores. Gow (1963,
p. 277) identified ash horizons in the Little America
core at the 172-, 219.4-, and 222.8-rn depths. Dis-
covery of these volcanic ash inclusions in other ice
cores from the Ross Ice Shelf would not only provide
a means of correlation but also be of great value in
analyzing the dynamics of shelf movement.

The basal shelf ice will be examined for evidence
of sea ice accretion. Swithinbank and Zumberge
(1965, p. 210) inferred bottom melting of the ice
shelf near the barrier and bottom accretion of sea
ice near the land margin of the shelf. In their mass
balance equation for the Ross Ice Shelf, Giovinetto
and Zumberge (1968) used a value of 12 g per sq
cm per yr as the mean rate of sea ice accretion at the
base of the Ross Ice Shelf south of a line about 150
km south of the barrier. This value was based on
previous work (Zumberge, 1964), which has been
questioned by Robin (Giovinetto and Zumberge,
1968, p. 265). Oceanographic studies in the Ross
Sea show high salinities (34.60 to 34.90 per mill) in
the bottom water (Jacobs et al., 1970), and Gordon
(1969, p. 183) has suggested that the highly saline
waters originate beneath the ice shelf, where brine is
released during the freezing of sea water to the shelf
bottom. The thermal regime at the shelf-water inter-
face some hundreds of kilometers south of the barrier
will be of obvious interest to glaciologists and ocean-
ographers. The planned site of the pilot hole, 450 km

In addition to questions of freezing and melting at
the bottom of the ice shelf, other questions about the
waters below the shelf will be answered by direct
sampling and measurements through the open hole in
the shelf. The oceanographic aspects of the projecl
will include measuring salinity, temperature, oxygen,
and the density-depth relationship; sampling water
for turbidity, carbon-14, and chemical analyses; and
measuring current. This work will be done over
a few hours to a few days rather than over several
weeks or months. However, a self-contained recording
package may be left on the ocean bottom, or one or
more units may be suspended beneath the shelf; ice
that forms in the hole can be melted for retrieval of
the recorders. The extent to which existing sampling
and measuring devices can be used will depend on
the stable diameter of the open hole.

Marine biology

The cold, dark waters beneath the Ross Ice Shelf
will be sampled carefully for pelagic or benthic life,.
Because these forms may be microscopic, large vol-
umes of sea water will be pumped from different
depths and filtered to recover planktonic forms.
Microscopic bottom dwellers will be sought in the
bottom sediments. Underwater television and 

photo
g

raphy will be used in the search for larger specie
Contamination of the hole will be kept to a minimu
to protect the integrity of the biological samp1in.
While there has been no speculation on the life forms
that might exist in isolation beneath the ice shelf,
the occurrence of highly specialized forms of life
in aquatic caves suggests that marine life beneath
the Ross Ice Shelf is possible.

Bottom sediments

The pilot hole project will include the sampling of
bottom sediments and the retrieval of shallow gravity
cores. These samples will be compared with samples
from the Ross Sea in the hope that a subshelf faci s
can be distinguished from a Ross Sea facies. Th s
distinction is necessary in the interpretation of cor s
from either beneath the shelf or the Ross Sea.

The main drilling project will include the capabi -
ity of lowering the drill stem to the sea floor and re-
trieving cores with a wire-line coring device. The
depth of penetration will depend on the nature of
the sediments encountered and on the time available
for coring. The latter is a function of water depth
and movement of the shelf. For example, with a water
depth of 200 m and a shelf movement of about 1 rn
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per day, we can drill for 10 days---assuming that cor-
ing can continue until the hole in the shelf moves
horizontally 5 percent of the length of the water
column from the hole in the ocean floor. Because the
location of the main drilling site will not be deter-
mined until after the pilot hole project has been con-
cluded, the time available for bottom coring cannot
be determined. It is assumed, however, that sufficient
time will be available at the main drilling site for
moderate-depth coring.

Deep coring
Since the early planning stages of the Ross Ice

Shelf Project, the National Science Foundation has
considered the possibility of extending Glomar Chal-
lenger's drilling program to Antarctica. Plans for this
extension include the drilling of a number of sites in
antarctic waters. The planning committee of the Joint
Oceanographic Institutions for Deep Earth Sampling
(JOIDES) has been advised of the desirability of
deep coring in the Ross Sea to augment Ross Ice
Shelf Project objectives. A JOIDES advisory panel
on the antarctic ocean, established this year, has
identified three sites in the Ross Sea that should be
put on Glomar Challenger's schedule if core drilling
in antarctic waters becomes a reality. These sites are
at 78 0 S. 172 0 W. 1 77 0 S. 171 0 W., and 75.5°S.
170°W. (see map). The points fall on the trajectory
of a projected ice flow line passing through the pilot
hole site and the edge of the continental shelf. These
proposed drilling sites would have been covered by
the Ross Ice Shelf at an assumed earlier stage when
the ice front stood along a line from Cape Colbeck
on the Edward VII Peninsula to Cape Adare in Vic-
toria Land, some 400 km north of the present front.

Even if these sites are approved by the JOIDES
planning committee, there is no guarantee that coring
will be done at those exact coordinates. The final de-
cision can be made only after extensive seismic pro-
filing in that region of the Ross Sea. Houtz and
Meijer (1970) have shown that anticlinal structures
exist beneath the Ross Sea (see map). For obvious
reasons, the penetration of a subocean anticline con-
taining fluid hydrocarbons is to be avoided.

Seismic soundings
In addition to seismic profiling in the Ross Sea,

seismic soundings at a number of places on the Ross
Ice Shelf will be necessary to more clearly define
water depths, bottom topography, and geological
structures beneath the sea floor. The only information
on water depths beneath the shelf is based on tra-
verses made during the International Geophysical
Year (Crary et al., 1962). An airborne seismic sound-
ing program covering selected segments of the shelf
will provide information on the parts of the shelf not

covered by the IGY traverses and will be vital to the
selection of the drilling sites.

Tentative schedule
The magnitude of the Ross Ice Shelf Project, the

multidisciplinary range of the experiments, and the
Participation of non-U.S. scientists demand careful
planning and skillful execution of the field program.
At this writing, planning for the field activities is
still in a state of flux. Costs for various aspects of the
project have not been estimated; not all project lead-
ers for the specific elements of the program have been
identified; the exact means of involving foreign sci-
entists have not been worked out; and the overall
managerial assignment has not been made. Decisions
bearing on these questions need to be made soon.

Meanwhile, the Committee on Polar Research
steering group for the Ross Ice Shelf Project has sug-
gested a tentative timetable.

The Ross Ice Shelf planning map, in preparatioi
by the U.S. Geological Survey, will be completed ii
early 1972.

Preliminary design and engineering for the drilling
equipment is being undertaken by the U.S. Army
Cold Regions Research and Engineering Laboratory.
Drilling of the pilot hole could commence in October
1972 depending on the time needed for engineering
design, procurement, and testing at the CRREL drill
test facility in New Hampshire and in Greenland.
Funding constraints could delay the pilot hole until
October 1973.

Seismic work on the shelf could be started in the
austral spring of 1972 and carried out over two su-
cessive seasons. Because the pilot hole will not invohe
drill-coring into the sea floor, seismic soundings a 
needed at the pilot hole site to establish only watE r
depth and ice thickness.

The main drilling project could take place in the
1973-1974 austral summer, synoptically with drilling
in the Ross Sea by Gloniar Challenger. If the man
project is delayed a year, the Glomar schedule will
not be affected because there is no compelling reason
to have the main drilling project coincide with coring
in the Ross Sea.

When the diameter of the pilot hole is establishe
equipment that will be lowered through the hole can
be procured by selecting from among existing iterr. s,
by modifying present equipment, or by designing i -
struments specifically for through-the-ice samplir g
and measuring. This task should get under way ear y
in 1972 so that all components will be ready for the
pilot hole operation should it begin in the 1972-1973
austral summer.

The success of the Ross Ice Shelf Project will de -
pend  on how carefully all of the component activ-
ities can be fitted into a single operational schedule.
If humanly possible, all participants should adhere
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to the master plan once it is established. However,
unforeseen delays may arise, and each scientist must
be prepared to adjust to a new situation on short
notice. Scientists who possess this capability have

een the most successful in past antarctic operations.
he Ross Ice Shelf Project is not likely to alter this

bservation.
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RIV Hero Cruise 71-2 to Isla de los Estados

OLIVER S. FLINT

Department of Entomology
Smithsonian institution

The objective of R/V Hero Cruise 71-2 was to
survey the vertebrate, arthropod, and marine biotas
of Isla de los Estados and adjacent areas of Tierra

ci Fuego, Argentina. Much of Tierra del Fuego has
been studied, and its fauna is fairly well known. How-
ever, aside from incidental observations and collec-
tions, mostly of birds (Saivadori, 1900; Castellanos,
935, 1937; and Beaglehole, 1961), the fauna of
sla de los Estados has not been surveyed previously.

^he island

Isla de los Estados is roughly 60 km long on an
approximate east–west axis and is situated across the

Estrecho de la Maire from the eastern tip of Tierra
del Fuego (see map). The north and south sides are
cut by many fjords, some of which almost bisect the
island. The topography is generally very rugged,
reaching to 823 in in the Montes Bove. The north -
eastern corner of the island and Islas Aflo Nuevo are
much flatter, however. The shoreline is generally
steel), often precipitous, although there are a few
bays with sand or cobble beaches.

The lower slopes are covered with a dense ever-
green forest of southern beech (Not hof agus) and
winter's bark (Drim),$), often with a dense under-
growth of shrubs and bryophytes. On level areas with
saturated soil or at high elevations, the land is cov-
ered with a moorland-type flora, sometimes hip-deep
with rushes. Bedrock is evident everywhere, with the
peaks generally barren rock.

Streams and ponds are numerous. The latter oc-
cupy glacial basins, some of which (Lago Louisato,
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for example) are very large. Most of the streams are
no more than a few meters wide, and all of the
waters are stained from a golden-brown to nearly
black.

The cruise

R/V Hero departed Punta Arenas on April 19,
1971, and returned on May 30. This period was well
into the early austral winter and as such caused cer-
tain shortcomings in the collections. The summer
migratory birds had already left the island, and we
saw no signs of breeding activity. Many species of
insects were no longer in the adult stage or if so were
hibernating, thus being much more difficult to find.
In spite of the season, significant collections were
made, but these now need to be balanced by collec-
tions made nearer to midsummer.

On Tierra del Fuego, we collected at Bahia San
Sebastian in the Patagonian steppe region and Bahia
Buen Suceso in the evergreen forest region. These col-
lections, taken from the two main vegetational regions
of Tierra del Fuego—the most likely source of the
Estados fauna—will provide a better understanding
of the faunal relationship between the two islands.

On Estados itself, 15 bays and ports almost com-
pletely encircling the island were visited: Bahia
Crossley, Bahia Capitán Cánepa, Puerto Celular,
Primera Bahia, Puerto Vancouver, Bahia Blossom,

Puerto San Juan del Salvamento, Puerto Cook, IsI
Observatorio, Puerto Ailo Nuevo, Puerto Basil Hal,
Puerto Roca, Bahia Colnett, Puerto Parry, and Puert
Hoppner. From 1 to 3 days were spent at each local-
ity. Weather permitting, parties were put ashore i
the morning and afternoon, and occasionally at nigh

Collections made

Messrs. Ernani G. Menez and Dean A. Shinn
Smithsonian Institution, collected marine organism
(1) from rocks or sand along shore, (2) in tidepool
and kelp holdfasts on intertidal rock benches, (3) b
grab sampling from the bottom, (4) by a 3-mete
Isaacs-Kidd midwater trawl, and (5) by a standar
bottom trawl. In addition, freshwater lakes an
streams were sampled whenever possible. A total o
84 stations were sampled, resulting in an accumula
tion of approximately 250 fish, 75 gallons of in
vertebrates, and 55 gallons of marine benthic algae.

The ornithologists, Messrs. J . P. Angle and L
Bridge of the Sinithsonian Institution, were in charg
of collecting birds and mammals. Detailed lists d
species seen were made each day, and sea logs wer
kept while the ship was under way. Specimens d
birds were collected by shooting (both on land an
from Hero's boat), mist-netting (using a loose, blaci
nylon net to entangle birds that blundered in), an1
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picking up those that flew on board at night. Small
mammal traps were set at localities where overnight
tops were made. Approximately 480 specimens were

collected during the trip, representing 54 species of
Iirds and eight of mammals. Fifty-one species of birds
vere recorded from Estados, of which 13 are new
records for the island. A total of 322 specimens of 40
pecies were collected on the island. The total number
f species found was considerably reduced because
he migratory species had already left the island.

Insects and terrestrial arthropods were collected by
r. Oliver S. Flint, Jr., and Mr. Gary F. Hevel of

he Smithsonian Institution. Insects were collected by
weeping the vegetation and by looking in rotten wood
nd under bark, logs, kelp, and kelp holdfasts along

leaches. Streams and ponds were also searched.
quipment included a malaise trap (a large, tent-

ike, cheesecloth trap that automatically channels in-
sects that fly through its open sides into containers),
erlese funnels (funnel-shaped containers that allow

insects to crawl out of debris and into containers),
and at night, an ultraviolet light. Approximately
3,000 insects belonging to 17 orders were collected.
'Fhe variety of insects was unexpectedly great consid-
éring the lateness of the season but probably repre-
ents only a fraction of the species to be found in

summer. Ectoparasites were found on 145 specimens
belonging to 35 species of birds and all four (or pos-
ibly five) species of rodents.

Dr. Ricardo A. Ronderos and Lic. Luis A. Bulla
from the Facultad de Ciencias Naturales y Museo de
La Plata collected both marine fauna and terrestrial
arthropods. Dr. Ronderos collected the intertidal in-
vertebrate fauna, yielding examples of nine phyla
contained in 250 lots plus two lots of benthic fish.
Lic. Bulla collected more than 5,000 arthropods.
These belong to 10 orders of insects as well as
Arachnida, Symphyla, and Pauropoda.
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Bioacoustics of marine mammals off Argentina:
R/V Hero Cruise 71-3

WILLIAM C. CUMMINGS, JAMES F. FISH, and
PAUL 0. THOMPSON

Naval Undersea Research and Development Center

and

JOSEPH R. JEHL, JR.

San Diego Natural History Museum

R/V Hero departed Punta Arenas, Chile, on June
11, 1971, in search of marine mammals and asso-
ciated birds along the coast of Argentina. The main
objective of this cruise was to study the underwater
sounds and related behavior of marine mammals,
particularly the southern right whale, Balaena
glacialis. The work of the first three authors was
concentrated upon mammals; that of the fourth, on
marine birds. Other participating scientists included
Comdr. Alfredo A. Yung, geophysicist with the Ar-
gentine Navy, and Mr. Angel Ferrante, marine tech-
nician at the Argentine Institute of Oceanography.
Comdr. Yung and Mr. Ferrante were invited aboard
Hero to become familiar with our technical methods
of bioacoustic investigations.

We encountered numerous marine mammals and
recorded in their presence, but the highlight of the
cruise centered on an encounter with eight to ten
southern right whales in Golfo San Jose', Valdés
Peninsula, 834 km south of Buenos Aires.

The first record of southern right whales in the
Valdés region appeared as the result of an expedition
with R/V Hero led by Dr. Raymond M. Gilmore of
the San Diego Natural History Museum (Gilmore,
1969). Dr. Gilmore observed 20 to 25 right whales
in the neighboring Golfo Nuevo in July 1969. From
local inhabitants, including teachers, naturalists, and
divers, we learned that numerous southern right
whales return to both gulfs each year, presumably to
mate. "Ballenas del sur," the local name for southern
right whales, come from the south and begin to ap-
pear at Golfo San Jose' in late June. They are most
numerous in late August and September, when they
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also are found in Golfo Nuevo. Few right whal s
remain in late September and October, the remaind r
disappearing back towards the south in November.t

This is the first published report of underwater
sounds from the southern right whale. Using a calif-
brated hydrophone system, we recorded more thai
200 low-frequency, underwater sounds from souther
right whales in Golfo San Jose' during the periods
June 21 to 24 and July 1 to 13. Most numerous were
belch-like utterances having an average duration cf
1.4 sec and frequency components that extended fror
about 30 to 2,200 Hz. These sounds were very pow-
erful, their source levels varying from 172 to 187 dB
re I p.N/m 2 at 1 m. Measurements were made over
the effective bandwidth from 30 to 2,200 Hz. The
whales also produced a variety of moaning sounds
that lasted 0.6 to 4.1 sec. Moans extended up to
1,250 Hz. As with belch-like sounds, moans had most
of the sound energy in the frequency region below
500 Hz. Associated with belch-like sounds and moans
were occasional pulses that lasted only 0.06 sec in the
spectrum from 30 to 2,100 Hz. The rest of the
sounds from southern right whales consisted of mis-
cellaneous low-frequency phonations that varied in
length from 0.3 to 1.3 sec. These miscellaneous sounds
were confined to the region below 1,950 Hz (see fig.).

Despite the efforts of four trained observers, we
could not associate any particular behavior with a
corresponding category of sound. The sounds doubt-
less are manifestations of behavioral patterns, but
considerably more work is required to understand
their significance. Resulting from a long series of re-
cordings and observations, we learned that the right
whales moved into shallow water in the southern
corner of Golfo San Jose' during low tide.

On July 4 we witnessed a spectacular encounter
involving five killer whales and two right whales.
The event lasted for 25 minutes. There were no sigrs
of physical damage, such as blood or bits of flesh,
but in every other respect it appeared to be a ful-
fledged attack. Most of the time the killer whales
were in a swimming frenzy that took them over, be -
tween,  and under the two big right whales. The la -
ters' most impressive display of defense consiste
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endless slashing with flukes and flippers and con-	their bodies, including flippers, flukes, belly, back, and

	

tant rolling and twisting in tight maneuvers. Follow-	head.

	

i1g the attack, the killer whales left the area, and	A common behavior among pairs and singles was

	

he two right whales moved into very shallow water,	to extend the flukes high into the air and to keep

	

here their activities decreased markedly. They	them in this position for periods up to 1 minute. This

	

stayed in the same area until nightfall, when it be-	"headstand ing" behavior was confined to very shallow
ame too dark for us to observe them.	 water (5 to 11 m), where it was possible for the

	

Southern right whales often were seen in pairs.	whales to be in contact with the bottom and have

	

Although we never actually observed intromission,	their tails out of the water at the same time. On in-

	

ror a whale with a protracted penis, their behavior	quiry, we learned that this behavior is common in

	

indicated that they were courting, and at times pairs	areas that are underlain with dense growths of mus-

	

appeared to be in sexual union. Pairs consorted for at	sels, or 'cholgas" as they are called by local fishermen.

	

least 5 hours, but we had no method for recognizing	We submit the possibility that "headstanding" right

	

individuals that would have permitted day-to-day	whales are feeding on the mussels, although more

	

Qbservations. When together, the pairs slowly rolled	work is required to confirm this speculation. The idea

	

2nd twisted near the surface exposing all parts of	of mussel feeding by mysticete whales is not without
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I.:
I. R. Jehi, Jr

The brown-hooded gull, one of two species of gulls observed
riding on right whales. In winter plumage the head is white.

Wingspan is about 30 cm.

precedent: Scammon (1874) reported that gray
whales feed on mussels in the breeding lagoons of
Mexico. In fact, those of us who have observed both
species note a marked similarity in behavior, i.e., long
migrations to breed in shallow lagoons, courtship
movements, "spyhopping," etc.

In addition to right whales and killer whales in
Golfo San Jose', we observed southern sea lions
(Otaria flavescens), elephant seals (Mirounga leon-
ma), and bottlenose porpoises (Tursiops truncatus).

We studied a group of sea lions near Los Pyrámides
at Golfo Nuevo and observed another concentration
of sea lions near Point Ninfas, just south of the en-
trance to the gulf. There were several groups of pie-
bald porpoises, Cephalorhynchus commersoni, and
two species of Lagenorhynchus, australis and obscurus,
in the Strait of Magellan and in the open ocean near
the eastern entrance to the Strait. Scattered, small
groups of piebald porpoises were sighted en route
between the Strait and the Valdés Peninsula. Points
Norte, Delgada, Pirárnida, and Loma, on the Valdés,
are good places to observe pinnipeds. Although other
marine mammals were sighted up and down the
coast, we did not see right whales in any other place
but the Valdés region.

It was reported to us that up to 35 right whales
appear in Golfo San Jose' and nearly that many in
Golfo Nuevo at any one time in the peak of the
season. Several persons interviewed claimed that all
marine mammals in the Valdés region, including
right whales, were increasing in numbers. The entire

region is a wildlife refuge for land and sea animals1
and it is heavily patrolled. None of those interviewe
ventured to guess at the total number of right whale
throughout the season at Valdés, because ther
seemed to be continued replacement and observer
had no way of accounting for individuals.

Kelp gulls, Larus doininicanus, and brown-hoode
gulls, L. rnaculipinnis, frequently landed on the back
and bellies of right whales in Golfo San Jose'. The
even rode on the whales' backs for considerable dis
tances. The gulls were seen to peck at the whales
suggesting that they may have been feeding on para
sites. This interesting association warrants further in
vestigation.

Emerging from our studies of the distribution anc
ecology of marine birds was the discovery of a small
wintering population of Magellanic plovers arounc
Golfo San Jose' and Golfo Nuevo. This is one of th
rarest and least recorded shorebirds whose range wa
thought to be virtually restricted to Tierra del Fuego
The present observations on this species indicate tha
its present classification as a plover may be in error
We also found evidence for the occasional hybridiza.
tion of two species of oyster catchers in the Golf
SanJosé area.

The physical characteristics of both gulfs, with
their shallow waters, protection from high winds, and
semi-enclosed conformations, seem to offer a unique
locality for mammal and bird studies. Both of these
faunas are poorly known in this region.

R/V Hero returned to Punta Arenas, Chile, on
July 16, 1971, after an eventful and informative
cruise in waters where there had been little or no
investigation. Our northernmost exploration was in
Puerto Belgrano. Except for a violent storm in Golfo
San Matias and an unfortunate injury to one of the
crew (Raymond Eaton), we enjoyed smooth sailing
throughout the expedition. We are grateful to Caç-
tam Franklin P. Liberty and the entire crew for their
splendid support. This expedition was made possiblie
through a grant from the National Science Founda-
tion, AG-261, to the Naval Undersea Research an
Development Center. We thank Comdr. Yung an
Mr. Ferrante for their assistance at sea and Messrs.
Carlos Bassi, Perez Macchi, Santiago Ortega, Carl s
0. Garda, Jorge E. Ramirez, and Jorge R. Teren i
for providing valuable information.
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USNS Eltanin Cruise 48 to Mid-Indian and Broken Ridges

NORMAN D. WATKINS*

Graduate School of Oceanography
University of Rhode Island

USNS Eltanin Cruise 48 was designated as a multi-
disciplinary cruise with emphasis on marine geology
and geophysics. The main objective of the cruise was
to investigate the Broken Ridge and the northern
flank of the Mid-Indian Ridge in the vicinity of
Amsterdam Island (see map). Some authors envisage
Broken Ridge as a microcontinent, or pre-continental-
drift sialic fragment, suspected to be complementary
in origin to the Kerguelen Plateau.

Cruise 48 began at Newcastle, New South Wales, on
June 28, 1971, and terminated at Fremantle, Western
Australia, on August 19. A total of 8,372 nautical
miles were steamed, and 58 separate stations were
occupied.

The first segment of the cruise was a short track
into the western part of the Tasman Sea to obtain
magnetic and gravity coverage for refinement of pro-
files taken during Cruise 47A. The shortest route
then was taken to the main study area. Routine geo-
physical, hydrological, and meteorological observa-
tions were made while under way—except in the
Bass Straight, where refraction seismology measure-
ments were made using sonobuoy methods.

The diverse tectonic framework of the study region,

* U.S. Antarctic Research Program representative, Eltanin
Cruise 48.

comprising the Mid-Indian Ridge and the aseismic
Broken Rid ge as the southern and northern bound-
aries, enabled investigation of several specific prob-
lems.

Marine geophysics

The geophysics program, under Mr. K. Kondrato-
wicz, party chief for Drs. D. Hayes and R. Houtz of
Lamont-Doherty Geological Observatory, comprised
continuous magnetic, gravity, and seismic profiling.
Substantial data were obtained relevant to the
genesis of the aseismic and main ridge systems.

Broken Ridge was crossed five times at several dif-
ferent azimuths. This ridge is a dominantly sedimen-
tary feature with a very steep southern edge and a
gently inclined northern flank, being best described
as a tilted fault block. It has slight magnetic expres-
sion, suggesting some igneous or metamorphic com-
ponents. Basalt chips were recovered from the base
of the scarp in an unsuccessful coring attempt.
Analysis of gravity profiles and much sonohuoy seis-
mic refraction data should provide valuable estimates
of the nature of the deeper materials.

Broken Ridge is undoubtedly a compressional fea-
ture: the deeper sediments are clearly progressively
inclined upward towards the southern scarp. In one
crossing, horizontal younger sediments above a defin-
ite angular unconformity are clearly indicated. Since
a minimum of 1,500 m of inclined sediments is evi-
dent in the truncated horizon, then at least a
Mesozoic age is predictable for the ridge, and the
uplift and tilting would be Upper Tertiary. Addi-
tional evidence of compressional origin includes sev-
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era! elevated fault blocks and compressive folds on
the southern margin of the feature. The compressive
origin is probably associated with northward migra-
tion of the sea floor against the less active and more
stable Wharton Basin to the north. This is compli-
cated by the results from the single crossing of the
west end of Broken Ridge: here, the ridge differs in
character from the east end in that steep tectonic
features are not evident.

The Mid-Indian Ridge near Amsterdam Island,
here called Amsterdam Ridge, was not traversed en-
tirely. Sediment thickness and the position with re-
spect to the main midoceanic ridge indicate that
Amsterdam Ridge is young. It has great magnetic
expression and is clearly dominantly volcanic in ori-
gin.

The tracks south and southwest of Broken Ridge
were designed to gather 2,000 miles of data normal
to the trend of the midoceanic Southeast Indian
Rise. The classical magnetic anomaly pattern is
present and is readily amenable to crustal spreading
analysis. This will provide a minimum age estimate
for the oceanic crust adjacent to Broken Ridge, prob-
ably showing a crust far younger than any reasonable
age for Broken Ridge itself, being therefore consistent
with the description of the ridge as a former micro-
continent.

Rapid changes in sediment thickness together with
changes in basement elevation can provide evidence
consistent with traversing of a transform fault. One
highly probable transform fault was detected at
about 40°S. 87°E. The difference in sediment thick-
ness suggests that the lateral movement may have
resulted in a 20-million-year difference in the age of
adjacent basement blocks.

The 2,000-mile east-to-west traverse along 41'S.
and southwest of Australia reveals a bathymetric
character that changes markedly from tectonically
disturbed south of Australia to relatively undisturbed
southwest of Australia. This finding is either mere
coincidence or the result of influence of the continen-
tal mass on ocean floor tectonics during crustal spread-
ing.

The geophysical data contribute much to definition
of sediment distribution and basement relief.

Marine geology

The geology program was conducted by the Alpine
Geophysical Associates crew under Mr. L. Oblinger
and involved student assistants from Florida State
University (Dr. L. Frakes, principal investigator),
the University of Southern California (Dr. 0.
Bandy), and the University of Rhode Island (Dr. N.
Watkins). Over 50 piston cores were collected.

Recovery of cores of substantial length was in-
hibited by the sediment type, which is dominantly

carbonate. Nevertheless, a core of 26.5 m total lengtl
was recovered from the trough on the southern flani
of Broken Ridge. Since lack of suitably smooth in
tenors in pipes at this stage necessitated extrusion o
sediment (rather than liners) from two pipes int(
auxiliary pipes with extrudable liners, some 1.5 n
compression occurred. This means the core was ii
fact over 28 m long, in terms of depth below thi
sediment surface. It bottoms in the mid-Pliocene.

In the vicinity of Broken Ridge, the depth o
water in core stations ranged from 1,300 to 5,200 in
This range of water depths, together with the limite
latitudinal range of cores and the high carbonat
fractions, will allow efficient study of the calciun
carbonate dissolution levels.

A core traverse was made southwest of Amsterdan
and St. Paul Islands, at the western limit of th
cruise. The core recovery lengths were limited, s
the hoped-for tephra will be of limited age only.

Rock dredging operations were only partially suc
cessful. A dredge was lost when trying to sample th
lower parts of the Broken Ridge scarp. Several at
tempts to sample other parts of the ridge failed, th
only potentially valuable recovery being a plum-siz
piece of either fine pyroclastic or serpentinite. Onl
cuttlefish shells and other organic fragments wer
recovered in the other grabs on the ridge. These rela
tive failures were offset by the recovery of a ver
large slab of basalt from the pinnacle of an unname
seamount at 32°25.08'S. 83°53.85'E., the crest c
which was at only 330 m depth. The remaining grab
were taken from the flanks of Amsterdam Island t
assist in estimating the age and composition of olde
parts of the island. Five grabs were taken at depth
varying from 1,000 to 2,120 m, at about 7 nautic2
miles from the island; volcanic pebbles and fine
sediment were recovered.

Other programs

The hydrology program comprised bottom camen
nephelometer, and bottom current meter observatior
by Mr. T. Root, and bathythermograph and Nanse
casts by Mr. M. Rodriguez, both for Dr. Arnold Goi
don (Lamont-Doherty Geological Observatory), larg
volume water sampling for carbon-14 analysis by M
P. Bradford (for Dr. A. W. Fairhall, University
Washington), and continuous sea surface temperatui
measurements, as well as associated on-hoard analyse
Over 200 bathythermograph stations were occupie
and expendable bathythermographs were used to a
sist in definition of interfaces associated with the sul
tropical convergence. Carbon-14 was sampled at seve
stations, and the Nansen sampling program was ca:
ned out simultaneously at all the depths involve
Similarly, carbon-14 samples were taken at the 2
stations where Nansen (two depth levels), camera, ar,
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wphelometer operations were carried out. The Sci-
ntific Committee on Oceanographic Research-
JNESCO reference station 1 (32°00'S. 111°50'E.)
as occupied for Nansen casts at several depths at the

equest of Dr. D. Rochford, Commonwealth Scientific
tnd Industrial Research Organization, Australia.

The major bottom current meter success was the
auriching and recovery of an 18-day station immedi-
tely south of Broken Ridge. Three other bottom cur-

'ent meter stations were occupied.
According to preliminary inspection of some of the

)ottom photographs, an area of extensive (if not
rtensive) manganese nodule development may exist
auth of Broken Ridge. There is an indication of a
1eficiency in deep water nutrient content in these
atitudes, compared to the deep waters of the subant-
rtic region. The subtropical convergence was de-

tected in the vicinity of latitudes 34° to 37°S., and
there is some indication that Brokeii Ridge may, at
east partially, affect the position of minor cold and
vairn water interfaces.

The meteorology program was carried out by the
ustralian Commonwealth Bureau of Meteorology
Mr. W. Dingle).
Substantial difficulties were encountered sporad-

clIy with operation of the 12.5-kHz precision depth
r€lcorder, the pit-logger, and the satellite navigation
)stem, but no time was lost. Similarly, difficulties

o4curred with the piston coring operation until anti-
spin cross supports were added to the fins of the bomb,
after which no triggering failures were encountered.

Personnel of Alpine Geophysical Associates and the
Military Sealift Command, under Captain C. Grant,
are acknowledged for contributing to the satisfactory
completion of the cruise.

Orientation at Skyland Virginia
for USARP field personnel

An orientation session was held September 13-17
at Skyland, in the Shenandoah Mountains of Virginia,
for field personnel participating in the U.S. Antarctic
Research Program this austral summer. Sponsored by
the National Science Foundation (NSF), such pre-
deployment meetings are held each year to familiarize
investigators with the overall program, the history of
antarctic research, survival techniques, and inter-
national cooperation, and to enable them to meet
their colleagues and senior administrative personnel.

Beginning the program on Monday afternoon, after
most of the 170 participants arrived by bus from
Washington, D.C., Mr. Joseph 0. Fletcher, Head of
NSF's Office of Polar Programs (OPP), introduced

Dr. Thomas B. Owen, Assistant Director for National
and International Programs. Dr. Owen introduced the
staff of the Office of Polar Programs, which is part of
his directorate, and spoke on the role of NSF in sup-
porting polar science. Mr. Philip M. Smith, Deputy
Head of OPP, then discussed the history of the U.S.
Antarctic Research Program and the events that led
to its formation in 1958. Rear Admiral Leo B. Mc-
Cuddin, Commander, Naval Support Force, Antarc-
tica, introduced his staff, after which Lieutenant J . E.
Harrison, U.S. Navy, explained the role of the support
force. Captain James E. Heg, USN, Office of the
Secretary of Defense, then spoke on national objectives
in polar research, emphasizing the role of the Antarctic
Treaty. On Monday evening, Mr. Frank T. Davies
described his experiences with the 1929 Byrd expedi-
tion to Antarctica.

Tuesday morning was given over to explaining the
problems of getting people and data to and from the
Antarctic. Fifteen staff members of the Office of Polar
Programs and the Naval Support Force spoke on such
specific issues as conservation and permits, field party
coordination, and station management.

On Tuesday afternoon, speakers explained three
specific programs in the atmospheric sciences. Mr.
John P. Katsufrakis (Stanford University) discussed
the magnetospheric and ionospheric research being
carried out at Siple Station; Dr. Robert A. Duce
(University of Rhode Island) spoke on the measure-
ment of atmospheric pollutants; and Dr. Robert H.
Eather (Boston College) discussed auroral research.

On Wednesday, Dr. David H. Elliot (Ohio State
University) explained Antarctica's key role in the
Gondwanaland hypothesis; Drs. Elliot C. Morris and
Henry E. Holt (U.S. Geological Survey) discussed the
planned 1975 Mars landing and how the Antarctic
has been used as a Martian analog; and Dr. Lyle D.
McGinnis (Northern Illinois University) spoke on the
dry valley drilling project initiated this austral sum-
mer. Dr. Bruce Warren (Woods Hole Oceanographic
Institution) described the physical characteristics of
the southern circumpolar waters; Dr. .James H. Zum-
berge (University of Arizona) presented a plan for
multidisciplinary research through drill holes in the
Ross Ice Shelf; and Dr. N. Terence Edgar (Univer-
sity of California, San Diego) explained the Glomar
Challenger deep-sea drilling project. Plans call for
Glornar Challenger to drill in the southern ocean in
1973. Wednesday evening, Dr. Rodney W. Johnson
(National Aeronautics and Space Administration)
discussed the analogy of research in the Antarctic and
in space.

On Thursday, Dr. Mary Alice McWhinnie (DePaul
University) discussed marine ecosystems, emphasizing
the importance of an interdigitated approach; Dr.
Robert W. Risebrough (University of California,
Berkeley) spoke on conservation; and Dr. Henry A.
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Imshaug (Michigan State University) discussed the
botany of subantarctic islands.

After lunch on Thursday, Dr. Kirmach Natani
(Veterans Administration Hospital, Oklahoma City)
described psychological observations made during a
year's stay at Pole Station, and Dr. Louis B. Slichter
(University of California, Los Angeles) reminisced
about his life as an engineer and physicist.

Dr. Paul-Emile Victor, director of Expeditions
Polaires Françaises, discussed the French antarctic
program on Thursday evening, bringing the planned
activities of the week to a close.

Participants departed Skyland by bus on Friday
morning.

Nuclear power plant
sets record for continuous operation

The PM-3A nuclear power plant at McMurdo
Station has established a new record for continuous
power operation for military operated nuclear power
plants. On September 12, 1971, the PM-3A passed
the previous mark of 171 days originally established
by PM-1, a former Air Force operated nuclear power
plant at Sundance Air Force Station, Wyoming. The
PM-1 set its record in 1967.

The McMurdo based plant continued operating
until 1159 hours (McMurdo time) September 24,
1971, when it was shut down for pre-summer-season
maintenance. It had operated for 4,400 hours and 20
minutes, or more than 182 days.

In operation for almost 10 years, the PM-3A was
built by the Martin Company, Baltimore, Maryland,
and installed on the side of Observation Hill by Navy
Mobile Construction Battalion One. The reactor first
went critical on March 4, 1962. It was initially oper-
ated under the supervision of the contractor but in
1964 was turned over to the Atomic Energy Commis-
sion for operation by the Navy.

Crew X, which set the record, is composed of two
officers and 23 enlisted men from the Navy, Army, and
Air Force. Officer in charge of the crew is Lieutenant
Commander Albert A. Arcuni; Chief Warrant Officer
Second Class Paul E. Linn is the plant superintendent.

Crew XI is now at McMurdo Station becoming
fully qualified in the operation of the plant.

Research in the Antarctic published
The recently published book, Research in the Ant-

arctic, Publication No. 93 of the American Association

for the Advancement of Science, deals Primarily with
the results of research carried out under the United
States Antarctic Research Program since the Interna-
tional Geophysical Year. Edited by Louis 0. Quam,
chief scientist of the National Science Foundation's
Office of Polar Programs, it is an outgrowth of the
Dallas meeting of the AAAS held in December 1968.

The 768-page volume is available at $24.95 a copy
($19.95 to AAAS members) from the Publication
Sales Office, American Association for the Advance-
ment of Science, 1515 Massachusetts Avenue, N.
Washington, D. C. 20005.

Antarctic Research Series
Volume 16 published

Antarctic Snow and ice Studies II, the 16th volum€
of the Antarctic Research Series, has been published
It centers on the glaciological results from U.S. trav-
erses but also contains reports on observations made
on Anvers Island and in the Victoria Land valleys
The 412-page volume was edited by A. P. Crary.

The Antarctic Research Series is supported by
grant from the National Science Foundation. Copi
are for sale by the American Geophysi cal Union, Sui
435, 2100 Pennsylvania Avenue, N. W., Washingtori
D. C. 20037. Volume 16 costs $24.

SAE Information Bulletin
Volume 7, Issue 5, published

The English translation of Soviet Antarctic Expedi
tion information Bulletin numbers 75 and 76 (1969
has been published. The two numbers constitute th
94-page Issue 5 of Volume 7 of this continuing series
which is translated and published under a grant fron
the National Science Foundation. Copies can be or
dered from the American Geophysical Union, Suit
435, 2100 Pennsylvania Avenue, N. W., Washington
D. C. 20037. Issue 5 costs $7.50.

Symposium on polar deserts

A symposium on polar deserts has been schedule
for December 29-30, 1971, as part of the annua
meeting of the American Association for the Advance
ment of Science, which this year is being held ii
Philadelphia. The symposium is being arranged b'
Terah L. Smiley and James H. Zumberge of the Uni
versity of Arizona, Tucson. The October 1, 1971 5 issu
of Science (p. 79-80) contains background informa
tion and a list of speakers.
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