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Antarctic Research: A Pattern for Science Management*

WILLIAM D. MCELROY

Director
National Science Foundation

A dozen years of sustained, intensive scientific re-
search in the Antarctic has generated a byproduct
of managerial lessons applicable to specific new
initiatives of the National Science Foundation.

The U.S. program in Antarctica, started by the
National Academy of Sciences for the International
Geophysical Year (IGY) and conducted by the Na-
tional Science Foundation with the support of the
Navy since 1958, has mobilized and employed in a
closely coordinated effort a multi-disciplinary, mul-
ti-institutional, and multi-national array of scientific
talent and technical support. The experience has
provided insights into the otherwise unforeseeable
complications of such massive research efforts, en-
abled us to develop techniques of coordination and
joint support, and given us confidence for the design
and conduct of scientific investigations of still great-
er size and complexity.

These lessons have almost immediate application,
general and specific. The period of history we are
now entering will put science to a test unprece-
dented in man's long struggle to learn and control
his environment and himself. To continue to live
productively on this finite planet, man must con-
tinue to increase his knowledge of it. The search
for knowledge, the investigation of the planet itself
and its atmospheric veil, becomes more and more
complex, more and more costly, and more and more
demanding of talent beyond the capability of any
single individual. In the Antarctic we have learned
about teams of scientists working on a variety of
projects but all sharing, as it were, the same lab-
oratory.

Most "big science" nowadays is strictly a team
effort, but most of our team experience has been in
finely targeted, one-shot efforts—regardless of the
spread of talent and resources required—or in tool-
oriented research such as that conducted with a
large accelerator, a high-power nuclear reactor, or a
great telescope. The antarctic program has been

*Reprinted by permission from Bulletin of the Atomic
Scientists, XXVI (10): 85-88 (December 1970).

channeled only by the obvious limitations of what we
like to call the "bottom" segment of the earth. The
opportunities for research and the range of investi-
gations offered are limited only by the imagination
of the investigators. Adapting investigative techniques
to the hostile environment is as much a challenge
to ingenuity as to teamwork.

The lessons learned in Antarctica since the IGY
are broader than just managerial. They include a
demonstration of foreign policy formulation that
can't help but be a productive precedent for prob-
lems we can foresee in studies of the oceans, the
seabed, the environment (since pollution recognizes
no national boundaries), and possibly in the care
and development of land resources shared by more
than one nation. The bottom of the earth may be
a well of both inspiration and information that will
help the nations cooperate for survival.
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"In the Antarctic we have learned about teams of scien-
tists working on a variety of projects but all sharing,

as it were, the same laboratory."
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"Like the antarctic program, our arctic activities will be
interdisciplinary, interinstitutional, and international." The
Arctic Ice Dynamics Joint Experiment, beginning this

spring, will be based largely on these concepts.

Science has provided both the objective and the
momentum for the creation of a special foreign
policy for the United States and in varying degrees,
for the other 11 nations participating in the scien -
tific investigation of that frozen continent. Since
the beginning of the IGY, U.S. policies on Antarc-
tica have recognized the importance of science. Our
considerable success, I think it is fair to say, led
to the Antarctic Treaty. National policies formu-
lated at the time the Treaty was under considera-
tion have shaped the U.S. Antarctic Research Pro-
gram through the 1960s. Those policies have been
reviewed at the highest government level, and on
October 13, 1970, President Nixon announced the
results of this reexamination of policy.

U.S. Policy Objectives

The President reaffirmed a continuing U.S. in-
terest in Antarctica and in the scientific work un-
dertaken in cooperation with the other 11 nations
signatory to the Antarctic Treaty. The President
noted that U.S. policy in Antarctica includes several
objectives:

1. To maintain the Antarctic Treaty and ensure
that this continent will continue to be used only
for peaceful purposes and shall not become an area
or object of international discord.

2. To foster cooperative scientific research for
the solution of worldwide and regional problems,
including environmental monitoring and prediction
and assessment of resources.

3. To protect the antarctic environment and de-
velop appropriate measures to ensure the equitable
and wide use of living and nonliving resources.

The research program funded and managed by
the National Science Foundation (NSF) will, of
course, be responsive to these key elements for our
national policies toward Antarctica. Both the re-
search and the management of the program will
continue to demonstrate the interaction of science
and foreign policy.

Our successful antarctic experience has been in-
strumental in the formulation of plans for two new
NSF national programs—the Arctic Research Pro-
gram and the International Decade of Ocean Ex-
ploration (IDOE). NSF has been designated the
lead agency for both programs by the Vice President
in his capacity as chairman of the National Council
on Marine Resources and Engineering Development.
Since October 1969, when NSF received the assign-
ment, program plans for both the IDOE and the
Arctic Research Program have developed rapidly,
and when appropriations for new programs in fiscal
1971 are received, the program offices will be reads'
to support research in both areas.* To capitalize on
the antarctic program experience and management
abilities existing in NSF, the antarctic program office
was reorganized into a polar office so that both the
arctic and the antarctic programs would be handled
by the same group of administrators.

The Foundation's Arctic Research Program will
support broad interdisciplinary research efforts im-
portant to the understanding of the harsh environ-
ment of this region. The program's goals are (1) to
support and coordinate the federal research effort
in the Arctic, (2) to stimulate the agencies con-
cerned with arctic operational and administrative
functions to conduct research required for the tech -
nological development of the area and to share
logistic facilities where possible, and (3) to facili-
tate international research cooperation in the Arctic
through the exchange of information and coopera -
tive field projects.

Accelerated research focusing on the following
six areas is planned: (1) marine research, includ-
ing sea-ice studies, (2) terrestrial physiography and
ecology, (3) permafrost, snow, and ice, (4) atmos-
pheric phenomena, including geomagnetic phe-
nomena, (5) geology and geophysics of the land and
sea floor, and (6) environmental biology.

Like the antarctic program, our arctic activities
will be interdisciplinary, interinstitutional, and in-
ternational in character. Of course, the Antarctic
is not a template with 100 percent application to
any other national research program, even the Arc-
tic. There are surprising differences. The Arctic,
for example, has a comparatively large population.
Most important, all of the landmass is sovereign ter-

*Funds have since been received—Ed.
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ritory, and therefore international relationships are	 -----	-
complex indeed. Nonetheless, the management ex-
perience gained by the 13 years of our antarctic
program clearly has useful application in the Arctic.

Goals of the IDOE

The International Decade of Ocean Exploration
is an international effort by the United States and
other participating nations to apply their com-
bined resources to expand knowledge of the earth's
marine environment. The long-term goals of the
IDOE are (1) to preserve the ocean environment
by accelerating scientific observations of the natural
state of the ocean and its interactions with the
coastal margin, (2) to improve environmental fore-
casting, thereby reducing hazards to life and proper-
ty and permitting more efficient use of marine re-
sources, (3) to expand seabed assessment activities,
permitting better management of ocean mineral ex-
ploration and exploitation, (4) to develop an ocean
monitoring system, facilitating prediction of ocean-
ographic and atmospheric conditions, (5) to im-
prove worldwide data exchange, and (6) to increase
opportunities for international sharing of responsi-
Iilities and costs for ocean exploration, assuring
better use of limited exploration resources.

Projects selected to inaugurate the IDOE will
emphasize specific problems or specific geographic
areas needed to advance marine science and tech-
nology and to promote more effective use of the
marine environment.

To maximize initial effectiveness, first-year sup-
port for the IDOE activities will be concentrated
in three major efforts:

1. Identification of physical, chemical, and bio-
logical indicators and establishment of "baselines"
to provide a basis for assessing and predicting
modifications of the oceans, caused either naturally
or by man, and to identify and ultimately control
and manage pollutant concentration and waste dis-
posal.

2. Studies of the physical, chemical, and biologi-
cal dynamics of convective systems such as regions
of upwelling or deepwater formation.

3. Geophysical and geological studies of selected
areas of the outer continental shelf and continental
margin, certain small ocean basins, and deep sea
anomalies to facilitate identification of resource areas
and increase knowledge of ocean-floor structure and
dynamics.

These areas of effort are of immediate interest
to investigators and are essential to the development
of IDOE goals. Other nations are also interested in

NSF

"After all, if 12 nations can cooperate in research, it should be
only slightly more difficult to get our departments—even one uni-
versity laboratory and one industrial laboratory—to work together

on a single problem."

these areas of investigation and for this reason offer
opportunities for international cooperation. With a
bit of luck, hard work, and much money, these
studies promise to increase knowledge and under-
standing of the alterations of the environment re-
sulting from technology and to help man predict and
minimize further undesirable technological effects.
These investigations will initiate a process of tech-
nological assessment with respect to man and his
effect upon the marine environment, one of the
fundamental requirements of the IDOE.

Although I expect IDOE will increase interna-
tional cooperation, I would be overly optimistic to
hope for any early solution to the complex political
and legal problems related to the world ocean. Here,
leadership on the part of scientists working through
programs such as IDOE can make a substantial
contribution. In the antarctic program, scientists
demonstrated their sensitivity to problems of the
world outside their own field of research. If scien-
tists participating in IDOE relate their studies to
societal problems, science may again influence in-
ternational foreign policy.

Breaking Down Barriers

Although the antarctic program has been dis-
tinguished by its interdisciplinary research, other
NSF national programs have also fostered such
research. Our record is not one of unblemished
success, but we have learned that interinstitutional
relationships or interdisciplinary research seldom
just happen; usually a considerable management
effort must be made by the funding organizations
and by the participants to achieve success.
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A more difficult challenge involves breaking down
those virtually inviolate barriers separating one kind
of scientific institution from another. Governmental,
university, and industrial laboratories exist side by
side, often performing related work, using similar
talents and sometimes serving identical masters. Yet,
in the way they see their function—despite the fact
that each is enormously dependent on the work of
the other—there seems so far to be little commonality
among them. The scientific disciplines are coming
to recognize their dependence on each other in a
truly symbiotic sense, but the various institutions that
house science have not quite reached that state. If
we are to concentrate maximum scientific resources
on the problems of our times, we must develop a new
way of articulating, and of using, all of the talents
we have at hand. Rather than wait and see what
ideas develop almost randomly at governmental, uni-
versity, and industrial laboratories, we have to build
deliberate bridges among these separate kinds of
institutions, bridges stronger and more lasting than
those interim ones we have used in the past.

The management experience of our antarctic
program has given us confidence that we can at-
tack those more difficult and complex societal prob-
lems. After all, if 12 nations can cooperate in re-
search, it should be only slightly more difficult to
get our departments—even one university labora-
tory and one industrial laboratory—to work together
on a single problem. To test this theory, NSF has
begun a program called Interdisciplinary Research
Relevant to the Problems of Our Society (IRRPOS).
In view of the complexity of societal problems, the
nation needs special efforts to encourage the for-
mation of interdisciplinary scientific research teams
that will study specific problems and provide data
that may lead to their resolution.

The scope of the problem may require the com-
bined efforts of physical, biological, engineering, and
social scientists as well as contributions from non-
scientists and other experienced practitioners or
professional personnel. An approach similar to
IRRPOS could lead to improved technological as-
sessment and mechanisms to meet emerging prob-
lems through a new kind of problem-oriented re-
search center, combining the talents and resources of
the social, the life, and the physical sciences.

On a global scale, the problems of technological
assessment in the developed countries and techno-
logical assistance to the underdeveloped countries
are major issues of our time. Historically, these have
not been normal concerns of NSF. But these are
not normal times, and the Foundation must be con-
cerned.

Reversible Freezing
in Subantarctic Plant Tissue:

R/V Hero Cruise 70_4*

From July 9 to September 5, 1970, R/V Hero
operated in the Chilean archipelago on a cruise that
began at Talcahuano and ended at Punta Arenas.
In addition to providing access to the rain forests
of southern Chile to collect plants, Hero served as a
floating laboratory for the experiments described in
this article.

Participants were Dr. Harold T. Hammel and Mr.
James Maggert, Scripps Institution of Oceanography;
Dr. Fred T. Caldwell, University of Arkansas; Dr.
Frits W. Went, University of Nevada; Mr. Mel Tyree,
University of Cambridge, U.K., Mr. Oscar Parra,
University of Concepción, Chile; and Messrs. Ed-
mundo Pisano and Brent Markham of the Instituto
de la Patagonia, Chile.

Investigations during the cruise were directed to-
ward explaining how a plant can move water up
through the frostline and how the water moves across
the cell membrane during freezing.

Before a supercooled twig freezes, the chemical
potential of the water in the xylem and in the walls
surrounding the cells is the same as the chemical po-
tential of the solution in the cells, and no water
moves across the cell membranes. When ice begins
to form in the water outside the cell membranes,
the chemical potential of the ice is less than that of
the cell solution at the same temperature, and
water begins to move outside the cell, where it
freezes. The driving force for the efflux of water is
the difference between the chemical potential of the
ice outside and the solution inside the cells. The
efflux is proportional to the driving force times the
surface area of the cells. The proportionality constant
is defined as the hydraulic permeability of the cell
membrane. The objective of the study was to de-
termine this characteristic of the cell membrane.

To measure the permeability, a twig was enclosed
in a calorimeter and supercooled to about –3°C.
After the calorimeter had achieved a constant tem-
perature (-3°C.), a squirt of liquid freon was passed
through a thermode inserted into the end of the
stem to freeze the xylem sap of the stem. As the
water froze, its heat of fusion was measured by the
calorimeter, and the temperature of the twig was
measured by a thermocouple in the stem and by
two thermocouples on leaves in the middle and at the

*Prepared from a report by Harold T. Hammel, Scripps
Institution of Oceanography, senior scientist on Cruise 70-4.
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end of the twig. From the heat released by freezing
to the calorimeter, the total amount of water frozen
at any time and the rate the water froze as a func-
tion of time were computed. Placing the rewarmed
twig in a pressure chamber enabled determination of
the water potential in the xylem and in the cells as
a function of the volume of water pressed from the
cells. Combining this relationship between water
potential and volume of water expressed (inverse
pressure versus volume expressed) with the knowl-
edge obtained from the freezing curve of the calo-
rimeter gave the hydraulic permeability. For this de-
termination, the rate of efflux at any time from the
cells was calculated from the rate of freezing. The
chemical potential of the ice was known from the
temperature of the leaves, and the chemical potential
of the cell solution was calculated from the amount
of water frozen out at any time and from the curve
of inverse pressure versus volume. The difference in
chemical potentials across the membrane equalled the
driving force. The efflux was plotted as a function
of driving force as water froze out of the cell. The
lope of this curve is the hydraulic permeability times

the surface area of the cells.
The results (see table) on freezing twigs from nine

species of woody plants indicated that some species
had two cell populations, one with a low and one
with a high membrane permeability to water. The
plot of the efflux of water versus driving force gave
a curve with two slopes, a steep one for the high-
permeability cells and a low one for the low-permea-
bility cells. The values of hydraulic permeability ob-
tained for these species by the freezing method
ranged from 0.1 to 1.3X10- 13 cm3 sec-1 bar-' cm-2.
The highest value is about the same as that reported
for the beet root, and it is about 1/1000 the value for
Nitella.

Hydraulic permeability of membrane complex of leaf
nd stem cells of 20- to 50-gram twigs of some winter-

hardened trees and shrubs from the southern Chilean
I	 rain forests.

Permeability
/ cm 3

\ sec bar cm

Species	 High	Low

Chiliotrichum diffusum	 1.27	 0.20
Iilgerodendron uvif era	 0.92	 026
Podocarpus nubigenus	 0.073
Pernettya macronata	 0.33	 0.19
Nothofagus betuloides	 0.22
Pseudopanax valdiviensis	 0.096
Embothrium coccineum	 0.58
Nothofagus antarctica	 0.29
Haplopappus sp	 0.13

Eltanin Cruise 45

LAWRENCE A. FRAKES*

Department of Geology
The Florida State University

Cruise 45 of the research vessel USNS Eltanin was
made to investigate marine geology and geophysics,
physical oceanography, and meteorology in the south-
ern oceans between Western Australia and Wilkes
Land. The emphasis of the cruise was on sediment
coring, with a view toward obtaining materials of
considerable age for study of paleoclimatology and
paleo-oceanography. A total of 93 cores was taken on
102 tries for a recovery of 727.61 m. Twenty-five
scientists and support personnel, in addition to the
ship's crew, participated in the 6,463-mile cruise.

The cruise began at Fremantle, Australia, on
September 9, 1970. The ship cruised northwest to

*U . S . Antarctic Research Program Representative, Eltanin
Cruise 45.

Track of Eltanin Cruise 45.
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Broken Ridge at 100°E., then south-southeast to the
southernmost penetration at 61°21'S., and then north
to Fremantle, where the cruise ended on October
28, 1970 (see map). Additions to the scheduled track
allowed a total of four crossings of the Diamantina
Fracture Zone and an east-west traverse of the
Naturaliste Plateau off southwestern Australia. The
Southeast Indian Rise was traversed twice; several
possible fracture zones were observed to cut the Rise.

Although the southern oceans have been studied
only slightly in the longitudes of Cruise 45, a great
deal is known of their history from study of sediments
taken by Eltanin and other vessels immediately to the
east. Along the Southeast Indian Rise, the sea floor
has been spreading in a north-south direction; initial
examination of stratigraphic sequences of cores taken
near the Rise shows that climatically significant sedi-
ment has been moved latitudinally by lower, older
layers acting much like a conveyor belt. However, de-
tailed documentation of the process awaits study of
relatively old sediments. Some sediments from Cruise
45 may range as far back as the mid-Tertiary and
could thus provide a lengthy record of climatologic
and oceanographic conditions in the region.

Surface-sediment distribution is in the form of
bands parallel to the Rise, with thin patches near
the crest and thick abyssal-plain sediments near the
continents. Between the crest and abyssal plains, the
dominant types are 50- to 200-fathom-high "hay-
stacks" of radiolarian and diatom oozes and brown
pelagic muds. Near Australia, the muds are associ-
ated with hard foraminiferal oozes, and farther south
they seem to be facies equivalents of at least part of
the radiolarian oozes.

_II

A. Kosko

Ice covers deck and railings of Eltanin.

Distinctive seismic reflectors in places lie beneath
the haystack oozes, but their extent, composition, and
age are not known. Small-scale faulting abounds.

Sediments of the Diamantina Fracture Zone con-
sist of laminated silty muds and oozes, including
foraminiferal varieties. Portions of this multiple struc-
ture are sediment-filled, but others appear to be
empty of sediment, suggesting that the Zone has a
complex history. The most interesting of the three
successful rock dredges on Cruise 45 retrieved basaltic
material from the wall of one depression in the Zone.

In other work, geophysics programs by a party
from Lamont-Doherty Geological Observatory pro-
vided much new information from seismic profiling,
magnetics, and gravity observations. For example,
seismic profiling revealed a thick capping of sedi-
ment with a much-faulted southern margin on the
Naturaliste Plateau and a thin, flat-lying blanket of
sediment on Broken Ridge. In revealing the sea-floor
structure, the seismic records also were useful for
selecting coring sites likely to yield ancient material.
Except for gaps due to infrequent, temporary fail-
ures, the geophysical records are complete for the
entire cruise, as are records of the ship's precision
depth recorder. However, sonobuoys placed off the
continental rise northwest of Fremantle and on the
antarctic fringes of the South Indian Basin were un-
successful.

Bottom photographs were taken at 38 of the ship's
62 stations; about three-fourths of these included
nephelometer recordings as well. Because double
cores were taken at most stations in an effort to
achieve maximum bottom penetration, the Lamont
camera was often run between corings to save time.

Twenty-seven hydrographic stations weiv occupied
as part of the Lamont-Doherty program. The hydro-
graphic observations, made from the surface to the
bottom, gave much new information on the distri-
bution of shallow- and deep-water bodies in the
vicinity of the Antarctic Convergence and the South-
east Indian Rise. The hydrographic group also made
bathythermographic measurements at 85 locations.

As on previous cruises, two scientists from th
Australian Bureau of Meteorology observed surfac
meteorological conditions and studied upper atmost
phere air masses. On at least two occasions, thei
forecasts of storms allowed advanced planning o
ship's time.

Weather was predominantly good to fine. There
were several storms, however, and high winds an
seas twice forced curtailment of work. The greatest
scientific loss during the storms was a decrease in the
quality of the geophysical records, but also during
heavy seas a camera, its attached nephelometer, and
other scientific equipment were lost when an over-
the-side cable parted. A later cable breakage caused
the loss of a coring rig.
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International Cooperation
1968-1971

Each year U.S. scientists conduct research or rep-
resent the United States on antarctic expeditions of
other countries, and scientists of other countries par-
ticipate in U.S. programs. Following is a summary
of these exchanges over the past three seasons.

1970-1971
Paleontologist James Kitching, exchange scientist

from the University of Witwatersrand, South Africa,
joined the USARP expedition to the Transantarctic
Mountains for fossil collecting.

Peter Clarkson and Robert Wyeth, U.K. geologists,
and two assistants were fielded by U.S. aircraft into
the Shackleton Range to continue geologic studies in
the area. U.S. aircraft also fielded Mr. Thore Winsnes
and five associates of the Norwegian Polar Institute
into the Sverdrup Mountains of Queen Maud Land
for mapping and field investigations in geology,
glaciology, and biology.

Dr. Sergei Miagkov of Moscow State University,
Soviet exchange scientist who wintered at McMurdo
in 1970, continued his geomorphologic studies begun
in the 1969-1970 season in the Transantarctic Moun-
tains, with particular attention to the glaciers in the
ice-free valleys west of McMurdo Sound. Also in the
ice-free valleys were Dr. Roland R. Paepe and Mr.
Etienne L. L. Paulissen, exchange scientists from
Belgium, who studied periglacial features there.

Mr. Sadao Kawaguchi of the National Science
Museum of Japan, an exchange representative, ex-
tended his stay at McMurdo Station to work with
personnel there on meteorological observations and
data.

Dr. George Stuart of New Zealand's Department
of Scientific and Industrial Research and Dr. Michael
Sites of the Stanford University School of Engineering
cooperated in a survey of electronic noise around Mc-
Murdo Station.

A two-man Australian team continues to carry out
the meteorological observing program on Eltanin.
Sientists from several nations have been on Eltanin
criises carrying out their own programs or assisting
in research efforts.

Geophysicist Aleksandr Shirochkov of the Arctic
and Antarctic Research Institute, Leningrad, the So-
vit exchange scientist for 1971, is wintering at Byrd
Station.

Mr. Dale Vance of the Environmental Research
Laboratories, National Oceanic and Atmospheric Ad-
ministration, Boulder, Colorado, U.S. exchange sci-
entist, is wintering at the Soviet station Vostok to
operate upper atmospheric equipment.

1969-1970
Some 15 scientists from 10 foreign countries par-

ticipated in the U.S. program during the 1969-1970
season. American scientists were involved in four
exchange programs with France, Great Britain, Japan,
and the Soviet Union. (Below, relevant Antarctic
Journal articles are cited.)

Dr. Gordon de Q . Robin, Mr. Stanley Evans, and
three assistants, all of the Scott Polar Research Insti-
tute, U.K., conducted an airborne radio ice-thick-
ness survey with flights to the Transantarctic Moun-
tains, the Russian base at Vostok, and the Gould and
Siple Coasts (see Antarctic Journal, volume V, num-
ber 6, page 229). Mr. Ian Bird of the Australian
National Antarctic Research Expedition also was a
member of this group.

Dr. Jean-Paul Bloch, French Austral and Antarctic
Territories, after visiting the French station Dumont
d'Urville, flew to McMurdo, Byrd, and Amundsen-
Scott South Pole Stations and to the Lassiter Coast
to discuss geological problems of the Southern Hemis-
phere with American geologists.

Soviet exchange scientist Sergei M. Miagkov, as in
1970-1971, studied the geomorphology of the Trans-
antarctic Mountains and the ice-free Taylor and
Wright Valleys.

Also in the ice-free valleys was Dr. Walter L.
Kubiena, University of Hamburg, West Germany,
who carried out his project of micromorphology of
soils. He found that slime formations there indicate
the most primitive kind of soil life, comparable to
the primordial slimes of the Precambrian (Antarctic
Journal, V, 4, 105). Dr. Kubiena made McMurdo
Station his headquarters. Another West German, Dr.
E. Wolfgang Becker of the University of Tubingen,
made algal studies at Hallett Station and returned to
McMurdo's biological laboratory to determine the
results. He also made photosynthetic experiments and
collected algae on Ross Island and in the ice-free
valleys (Antarctic Journal, V, 4, 121).

Three exchange scientists participated in the ex-
tensive Beardmore Glacier investigations in 1969-70
(Antarctic Journal, V, 4, 83-91). Dr. Izak C. Rust,
now of the University of Port Elizabeth but then
with the University of Stellenbosch, South Africa,
measured and collected basement rocks from the
Miller Range. He also worked in the foothills of
the Prince Olav Mountains. Mr. Leon Lambrecht,
University of Liege, Belgium, spent 2 months in-
vestigating the stratigraphy and sedimentology of
the coal-bearing Permian formation that extends
from Victoria Land to the Horlick Mountains (Ant-
arctic Journal, V, 4, 90). Accompanying Mr. Lam-
brecht, Dr. Josef Sekyra, Geological Survey, Prague,
Czechoslovakia, observed geomorphological, glaciolo-
gical, and weathering features and examined cryo-
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geological phenomena, with special attention to eola-
tion (Antarctic Journal, V, 4, 91).

Mr. Gordon Maxwell, University of Auckland,
New Zealand, collected marine algae and other plant
and animal material during the Campbell Island ex-
pedition (Antarctic Journal, V, 4, 117).

Despite earlier damage to Glacier and unsuccessful
efforts to recover previous current meters anchored
on the bottom of the Weddell Sea, Mr. Thor Kvinge,
University of Bergen, Norway, was able to make cur-
rent observations and measurements during the Inter-
national Weddell Sea Oceanographic Expedition-
1970 (Antarctic Journal, V, 4, 92).

Mr. Andrew Hajash Jr., Florida State University,
was aboard the French vessel Galliéni for several
weeks (Antarctic Journal, V, 5 5 164). He collected
34 oriented igneous rock samples on Kerguelen Island
and 50 oriented samples on Amsterdam Island. (An
oriented sample is so marked that its exact arrange-
ment in space before collection is known.)

Mr. John Croom, of Roanoke College, Salem, Vir-
ginia, U.S. exchange scientist, in February 1970
began a year's stay at the Soviet Bellingauzen Station
to study the ecology and systematics of antarctic
ciliated Protozoa. The previous year's U.S. exchange
scientist with the Soviet Antarctic Expedition, Mr.
F. Michael Maish of the ESSA Research Labora-
tories, National Oceanic and Atmospheric Adminis-
tration, Boulder, Colorado, had been at Vostok Sta-
tion since December 1968; he left Antarctica aboard
Professor Vize for a 3-week tour of the Soviet Union
and returned to the United States in late March 1970
(Antarctic Journal, V, 6, 224).

Mr. Herman Friis, National Archives and Records
Service, served as U.S. exchange scientist with the
Japanese at Showa Station (Antarctic Journal, V, 6,
232). Mr. Friis was aboard the Japanese icebreaker
Fuji when it became stuck in the ice for a few weeks,
but he (and Fuji) arrived safely at Capetown, South
Africa, on March 29, 1970.

Dr. LeRoy Scharon, Washington University (St.
Louis), U.S. exchange scientist, was aboard RRS
John Biscoe after visiting Halley Bay Station as a
guest of the British Antarctic Survey (Antarctic

r

T. R. Merrell Jr.
RRS John Biscoe

Journal, V, 5 5 164). He debarked at Montevideo,
Uruguay, on April 21, 1970.

1968-1969
At Valparaiso, Chile, Dr. Anelio Aguayo of the

Institute of Marine Biology at Montemar joined R/V
Hero in November 1968 to work with Dr. Kenneth
S. Norris of the University of California, Los Angeles,
on a study of cetaceans in the inland waters of south-
ern Chile. During Hero's first season in antarctic
waters, Dr. Jose'Basbous, Dr. Enrique Wolf, and Dr.
Carlos H. Spiedo of Argentina and Professor Jorge
Castillo of the University of Concepcion, Chile,
worked with their U.S. colleagues in the marine
sciences. Professor Castillo took part in the investi-
gation of the February 1969 eruption at Deceptipn
Island.

The Australian Bureau of Meteorology assumed
responsibility, for operating the meteorological pro-
gram on board Eltanin. Over a dozen Australian and
New Zealand scientists sailed on Eltanin in 1968,
either to participate in programs already on board or
to carry out their own research. Dr. Michel Belliard,
of France's Laboratory of Physical Oceanography in
Paris, joined Eltanin Cruise 37.

Mr. Thor Kvinge and Mr. Jan StrØmme, of the
University of Bergen, Norway, accompanied USCGC
Glacier on the International Weddell Sea Oceano-
graphic Expedition-1969 in a continuation of work
begun the previous year. Included in the program
was an attempt to recover current-meter buoys placed
on the sea bottom in the 1967-1968 season.

As part of a continuing scientfic exchange with
the Japanese, Mr. Gerard Roach of the University
of Denver sailed aboard Fuji on its annual resupply
voyage to Showa during the 1968-1969 season. Mr.
Roach participated in the Japanese conjugate-bal-
loon program between Showa and Iceland.

Dr. Paul L. Williams, geologist from the U.S. Geo-
logical Survey in Denver, Colorado, joined the
British Antarctic Survey in Punta Arenas in January
and sailed on RRS John Biscoe to visit the Falkland
Islands and United Kingdom stations on the Antarc-
tic Peninsula.

Dr. Norman Watkins of Florida State University
and his assistant, Mr. Christian Abranson, boarded
Galliéni at Reunion early in February 1969 to sail for
the Crozet Islands, where they worked with the
French expedition investigating the paleomagnetism
and volcanic history of the islands.

On the Continent, Dr. H. J . Harrington of the
University of New England, Australia, investigated
micr.ofossils and geologic structure in the ice-free val-
leys and at Minna Bluff in the McMurdo area. Dr.

32	 ANTARCTIC JOURNAL



P. V. Angus-Leppan and Mr. G. G. Bennett of the
University of New South Wales visited Hallett, Mc-
Murdo, and Byrd Stations to test gyrotheodolites at
various polar latitudes. The Australian National
Antarctic Research Expedition accommodated four
men each at Casey and Mawson as part of the U.S.
National Geodetic Satellite Program. The teams used
cameras and timing devices to photograph a passive
geodetic satellite against a star background to es-
tablish accurate geographic relationships of the
world's land masses.

Accompanying the USARP geologic-biologic-top-
oraphic Ellsworth Land survey was Mr. Fernando
Munizaga of the Chilean Institute of Geological Re-
sdarch, who studied the ages of rocks in the regions
visited. Dr. Boris Lopatin of the Institute of Arctic
Geology, Leningrad, also participated in the Ells-
worth Land survey following his winter as Soviet
exchange scientist at McMurdo Station.

A geologic and mapping-control party from the
British Antarctic Survey, consisting of six men with
27 dogs, was airlifted into the Shackleton Range in
November, while six Norwegian scientists were placed
in the Kraul Mountains to make geologic and top-
ographic studies. Late in January 1969 the parties
were lifted out by LC-130 aircraft.

In November, the 12-man, three-vehicle traverse
of the Ninth Japanese Antarctic Research Expedi-
tion paused at Plateau Station on its way from
Showa to the South Pole. The party arrived at Pole
Station on December 19 and left for Showa right
after Christmas dinner.

Dr. LeRoy Scharon, geophysicist, of Washington
University (St. Louis), who wintered with the XIII
Soviet Antarctic Expedition at Molodezhnaya as the
U.S. exchange scientist, returned in early February
after a summer visit to Mirnyy, where he collected
rock samples for his study of paleomagnetism.

Dr. Aleksandr Vasil'ev, Soviet exchange scientist
from the Hydrometeorological Institute in Leningrad,
spent the 1969 winter at McMurdo Station. Working
with his U.S. colleagues, he analyzed meteorological
variables in relation to aviation forecasting.

At New Zealand's Vanda Station in Wright Valley,
the micrometeorology program of Mr. Allen Riordan,
then with the University of Wisconsin but now with
the U.S. Army's Natick Laboratories in Massa-
chusetts, complemented the New Zealand meteorologi-
cal study of the area, where no winter observations
had previously been obtained. Earlier, Dr. Irving
Friedman and Mr. William Long of the U.S. Geologi-
cal Survey in Denver, Colorado, worked on a joint
project with their New Zealand counterparts in the
Department of Scientific and Industrial Research,
obtaining water and bottom samples in a summer
investigation of the salts and source of heat in Lake
Vanda.

Translations of Polar Literature:
Cumulative List

Since 1965, the National Science Foundation's
Polar Information Service has been utilizing PL-480
funds available in foreign countries to translate sig-
nificant polar literature into English. These trans-
lations have been announced in the Antarctic Journal
at the time of submission as well as at the time of
release. Below is a cumulative list of 36 Soviet trans-
lations that have been published so far. A number
of volumes that have been submitted for translation
are not included.

The translations are available at $3 a copy from
National Technical Information Service, Springfield,
Virginia 22151.

Periodical

Arctic and Antarctic Scientific Research Institute.
Problems of the Arctic and the Antarctic, Nos. 29-
32. Edited by A. F. Treshnikov. 1968-1969. 536 p.
(TT 70_50017).*

Expedition Reports

Arctic and Antarctic Scientific Research Institute.
Seventh, Eighth, and Ninth Soviet Antarctic Expedi-
tions 1962-1964. Edited by P. K. Sen'ko. 1968. 253 p.
(TT 70_50099).*

The Seventh Voyage of R/V "OK" Ed-
ited by V. Kh. Buinitskii and M. E. Ostrekin. 1965.
207 p. (TT 68-50312).

The Sixth Voyage of R/V "OK" Edited
by A. F. Treshnikov. 1963. 228 p. (TT 68-50311).

Nudel'man, A. V. Soviet Antarctic Expeditions
1955-1959. Academy of Sciences of the U.S.S.R.
1959. 138 p. (TT 65-50146).

1959-1961. 1962. 156 p. (TT 65-50145).
1961-1963. 1965. 220 p. (TT 67-51402).

Geology and Geography

Arctic and Antarctic Scientific Research Institute.
Problems of Polar Geography. Edited by M. I. Belov.
1968. 264 p. (TT 69-55081).

Bardin, V. I. The Mountains of the Central Part
of Queen Maud Land. Academy of Sciences of the
U.S.S.R. 1966. 112 p. (TT 68-50314).

Lisitsyn, A. P. Recent Sedimentation in the Bering
Sea. Academy of Sciences of the U.S.S.R. 1966. 614
p. (TT 68-50315).

*Not previously announced in the Antarctic Journal.
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Markov, K. K., V. I. Bardin, V. L. Lebedev, A. I.
Orlov, and I. A. Suetova. The Geography of Antarc-
tica. 1968. 370 p. (TT 70_50015).*

Ravich, M. G., L. V. Klimov, and D. S. Solov'ev.
The Precambrian of East Antarctica. State Geological
Committee of the U.S.S.R. 1965. 475 p. (TT 67-
51403).

Ravich, M. G., and D. S. Solov'ev. Geology and
Petrology of the Mountains of Central Queen Maud
Land (East Antarctica). Ministry of Geology of the
U.S.S.R. 1966. 348 p. (TT 68-50488).

Solopov, A. V. Oases in Antarctica. Academy of
Sciences of the U.S.S.R. 1967. 146 p. (TT 68-50490).

Glaciology
Arctic and Antarctic Scientific Research Institute.

Deformation and Strength of Ice. Edited by G. N.
Iakovlev. 1969. 164 p. (TT 7050130).*

Kotliakov, V. M. The Snow Cover of the Antarctic
and its Role in the Present-Day Glaciation of the
Continent. Academy of Sciences of the U.S.S.R. 1961.
256 p. (TT 65-50144).

Kruchinin, lu. A. Shelf Glaciers of Queen Maud
Land. Arctic and Antarctic Scientific Research Insti-
tute. 1965. 183 p. (TT 68-50489).

Geophysics
Arctic and Antarctic Scientific Research Institute.

Geophysical Explorations in the Soviet Arctic and
Antarctica. Edited by A. P. Nikol'skii and A. I. 01'.
1962. 120 p. (TT 68-50316).

Radiophysical Methods of Research in the
Arctic Ocean and Antarctica. Edited by V. V. Bogo-
rodskii. 1968. 212 p. (TT 69-55083).

Meteorology
Arctic and Antarctic Scientific Research Institute.

Contributions to Long-Range Weather Forecasting
in the Arctic. Edited by A. A. Girs and L. A. Dydina.
1963. 240 p. (TT 66-51059).

Hydrometeorology of the Polar Regions.
Edited by G. A. Vangengeim and A. F. Laktionov.
1963. 280 p. (TT 66-51146).

Meteorological Conditions in the Arctic
During IQSY. Edited by I. M. Dolgin and L. A.
Gavrilova. 1968. 145 p. (TT 70_50100).*

Gaigerov, S. S. Aerology of the Polar Regions.
Arctic and Antarctic Scientific Research Institute.
1961. 280 p. (TT 66-51060).

Gavrilova, M. K. Radiation Climate of the Arctic.
Hydrometeorological Service of the U.S.S.R. Council
of Ministers. 1963. 178 p. (TT 66-51058).

*Not previously announced in the Antarctic Journal

Biology

Academy of Sciences of the U.S.S.R. Biological
Reports of the Soviet Antarctic Expedition (1955-
1958) Vol. 1. Edited by A. P. Andriiashev and P. V.
Ushakov. 1962. 316 p. (TT 66-51061).

Vol. 2. 1961. 448 p. (TT 66-51062).
Vol. 3. 1967. 426 p. (TT 68-50313).
Vol. 4. 1968. 292 p. (TT 70-50014).

Glezer, Z. I. Cryptogamic Plants of the U.S.S.R.
(Silicoflagellatophyceae). Academy of Sciences of the
U.S.S.R. 1966. 363 p. (TT 70-50046).

Kozlova, 0. G. Diatoms of the Indian and Pacific
Sectors of the Antarctic. Academy of Sciences of the
U.S.S.R. 1964. 191 p. (TT 66-51154).

Collected Works
Academy of Sciences of the U.S.S.R. Antarctica.

Commission Reports 1960. V. A. Bugaev, Chief Edi-
tor. 1961. 103 p. (TT 65-50142).

1961. 1962. 169 p. (TT 65-50141).
1962. 1963. 187 p. (TT 68-50491).
1963. 1965. 188 p. (TT 65-50143).

Academy of Sciences of the U.S.S.R. Soviet Ant-
arctic Research 1956-1966. Edited by V. A. Bugaev.
1967. 218 p. (TT 69-55004).

Arctic and Antarctic Scientific Research Institute.
Collected Papers of Soviet Antarctic Expeditions. Ed-
ited by B. G. Aver'ianov. 1968. 266 p. (TT 69-
55085).

Notable Dates
September 1969-August 1970

September
1-Winter fly-in aircraft departs Williams Field,

Antarctica, after successful medical evacuation
flight to Byrd Station.

October
14-DF 70 summer season opens with first flight to

McMurdo Station.
15-Hallett Station is opened by LC-130 Hercules.
16-Brockton Station weather-reporting facility is

established.
20-Byrd Station opens with relief LC-130 flight.

November
1-Amundsen-Scott South Pole Station opens with

relief LC-130 flight.
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U.S. Navy
An LC-1 30 over the Ellsworth Mountains.

5—First of 15 C-141 Starlifter turnaround flights
arrives at McMurdo Station; final flight is made
on November 17.

8—Lassiter Coast party is put in by two LC-130s
at 74 0 26'30"S. 61037130"W.

,1 1—First of three Royal New Zealand Air Force
C-130 flights (Operation "Ice Cub Five") ar-
rives at Williams Field; second on November 12;
third on November 14.

—Central Transantarctic Mountains survey party
begins aerial survey for camp site position; camp
is opened on November 22.

19—LH-34D helicopter crashes on Mount McLen-
nan (77°34'S. 162°50'E.), killing Thomas E.
Berg, University of Wisconsin, and Jeremy Sikes,
New Zealand cameraman.

—British Antarctic Survey party is airlifted by
LC-130 from Halley Bay to Shackleton Range.

28—Final flight of season to Hallett Station.
29—Fortieth-anniversary commemorative flight of

Byrd's 1929 flight to South Pole.

December
1—Commemorative ceremonies for the 10th anni-

versary of the signing of the Antarctic Treaty
are held at McMurdo and Pole Stations.

3—Siple Station put-in is completed at 76000'S.
84°00'W.

4—Significant fossil find at Coalsack Bluff is an-
nounced.

January
16—Siple Station closes with backloading of per-

sonnel and cargo to McMurdo.
24—Williams Field annual ice runway (07/25)

closed for season.
25—British Antarctic Survey party is picked up in

Shackleton Range and returned to Halley Bay.
31—USNS Maumee moors in Winter Quarters Bay;

departs February 2 after unloading 6.8 million
gallons of fuel, an entire year's supply.

February
8—Lassiter Coast field party returns to McMurdo.

15—South Pole Station winter-over begins with de-
parture of last LC-130 of the season; station
population-21.

16—Brockton Station is deactivated.
18—Byrd Station winter-over begins with final LC-

130 flight; station population-21.
19—Hallett Station is closed; personnel are removed

by USCGC Edisto.
23—USCGC Edisto departs McMurdo; ship opera-

tions for DF 70 cease.
25—McMurdo Station winter-over begins with de-

parture of last LC-130 of DF 70; station pop-
ulation-198.

March
5—USCGC Glacier frees Argentine ship General

San Martin from ice at 77°45'S. 35°53'W.
24—Williams Field is closed for DF 70.
30—International Weddell Sea Oceanographic Ex-

pedition is completed.

April
9—Palmer Station winter-over begins with depar-

ture of R/V Hero; station population-10.

May
No significant activities reported.

June
19—Core of PM-3A nuclear power plant at Mc-

Murdo Station is changed.

July–August
No significant activities reported.

T
U.S. Navy

McMurdo Station in July.
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Mid-Season Activities
(December 1970—January 1971)

Mid-season is the busiest time of the year in Ant-
arctica. Research and construction are in full swing,
and supplies for the entire year are arriving.

Total population figures for U.S. personnel changed
little from early December (1,032) to late January
(1,047), but population concentrations did shift. By
the end of January, the number of persons at Mc-
Murdo Station had increased from 836 to 892, re-
flecting the arrival of a 42-man Navy cargo handling
and port group and the return of field parties. Amund-
sen-Scott South Pole Station gained 31 persons, most
of them construction personnel preparing a site for
the new station. The population of Byrd Station
dropped from 69 to 37 when the longwire substation
was closed, but the start of summer activities pushed
Palmer Station's population from 10 to 22. In early
December, 42 scientists and 21 support personnel
were deployed on field parties, but by the end of
January, only 12 scientists remained in the field, and
all Navy field men had returned to McMurdo. Still
left in late January to redeploy from the 1970 winter-
over period were nine military personnel and seven
USARP scientists.

McMurdo Area

The weather around McMurdo was unusually mild.
Mid-December saw the last significant snowfall. From
mid-December to mid-January, the storm track,
usually over or slightly east of McMurdo, was to the
west, passing off the ice shelf and into the Transant-
arctic Mountains. While frequent snow was observed
in the mountains, mild weather prevailed at Mc-
Murdo.

In early January a high of 44°F. was recorded at
McMurdo Station. This temperature equalled the
record high, set last season. Outer Williams Field
recorded a high of 48°F., but in the absence of re-
liable data meteorologists hesitate to declare this a
record. One possible explanation for the high tem-
peratures was offered by Lt. Comdr. R. L. Eshom,
assistant meteorological officer for the U.S. Naval
Support Force, Antarctica: increased absorption of
heat by the ice at Outer Williams Field due to a
cover of black volcanic ash blown from Ross Island

The warmth significantly affected activities in the
McMurdo area. The annual-ice road from McMurdo
Station to the Williams Field annual-ice runway was
closed on December 13 after deep cracks were dis-
covered. In early January the snow road from Scott
Base to Williams Field deteriorated in the warm
weather and was closed for repair, forcing the use of
helicopters for essential transport. The road was re-
opened on January 10.

On January 5, melt pools forced the closing of the
first 2,000 feet of annual-ice runway 25. Four days
later, the annual-ice runway was closed for the season.
On January 31, Outer Williams ice runway 17/35
was closed indefinitely. This left the Williams Field
skiway as the only usable runway in the McMurdo
area.

The mild weather continued as January came to a
close with an official end-of-month high of 36°F.

Several research parties began work in the Mc-
Murdo Sound area during mid-season. One, led by
Dr. R. Paterson of Virginia Polytechnic Institute and
State College, studied fresh-water and marine fungi.
Supported by helicopter, as are many parties based
at McMurdo Station, the VPI group had collected
275 samples of soil and pond water by the end of Jan-
uary. Several Phycomycetes (fungi that closely re-
semble algae) were identified in a preliminary exami-
nation of the samples.

_	 I

U,F,'.Navy
Left: A ground crewman directs a C-141 Starlifter
to the fueling area at Williams Field. Right: An

LC-130 Hercules is unloaded.
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At Cape Crozier, Dr. Roberto Schlatter and Mr.
Robert Wood of Johns Hopkins University investi-
gated the ecology and behavior of skuas. By observing
nonbreeders' antagonistic and maintenance move-
ments and taking periodic censuses, it was determined
that the nonbreeders are seldom able to share in the
more plentiful food supply available to the breeding
skuas. This observation is confirmed by the higher
level of undigested material lying in areas occupied
by breeders. The Johns Hopkins group was aided in
its work by mild weather.

Also making good use of the pleasant weather at
Pape Crozier was a team from Utah State Univer-
sity, headed by Dr. Dietland Müller-Schwarze, con-
tinuing observations begun last year on antipredator
and social behavior of Adélie penguins. Whereas work
in 1969-1970 had covered nesting, egg laying, incu-
bation, and the crèche stage (grouping of chicks into
nurseries), this year's observations covered the de-
velopment of the chicks and their departure from
the rookery. During December, the team observed
eight breeding groups containing 250 breeding pairs.
They registered and weighed eggs of juvenile Adélies,
counted activity patterns of each group, color-marked
500 adults, collected fecal samples for studying bac-
teriological and virulogical differences within the
eight groups, and collected bone material from car-
casses of juveniles for radiocarbon dating. Maps were
made and penguins were counted in a 225,000-
square-meter area in the Crozier rookery. In late
December and in January, 24-hour observations were
made of skua-penguin and then leopard seal-penguin
interactions. Other activities included the testing of
food-getting behavior of skuas, the recording of 100
nest-relief ceremonies, and the banding of four Adélies
(two yearlings and two chicks).

The weather hampered the activities of Mr. Rob-
ert Flory and his group from the University of Wy-
oming, which finished its field work and departed

in January. In its second season of geological and
geophysical studies in the Skelton Glacier area, the
group was again thwarted by semipermanent snow-
drifts that obscured surface features and hampered
mapping. However, work was completed on the Ant-
hill Limestone exposed between Cocks and Baronick
Glaciers. The structure is complex, with the most
obvious feature being reverse faults in the central part
of the 25-square-mile area. Two substantial gray-
wacke-siltstone-quartzite units were mapped. One lies
within the limestone; the other is at the southern
edge of the area, apparently in a structurally anom-
alous position. Indications in both areas are that the
rocks face the southeast.

The University of Wyoming team, which worked
from tents and used motor toboggans, also collected
samples for petrographic and geochemical studies.
Igneous rocks that were collected included the Skel-
ton granodiorite, acidic and basic dikes, the meta-
diorite of Gunn and Warren, and a body of Irizor
granite. The latter had not been reported previously
south of Baronick Glacier.

Dr. Roy E. Cameron and his group from the
California Institute of Technology continued their
studies of the ecology of micro-organisms. After initial
work in the ice-free valleys, the party moved to a field
camp in the Mount Howe area to collect additional
soil samples. Field work was completed in January.

Working in the Ross Sea area since mid-October,
Drs. Albert W. Erickson and Donald B. Siniff of the
University of Minnesota continued their fourth sea-
son of study of the status and population dynamics of
seals. In December, they attached radios to 23 seals
and tracked them with semiweekly helicopter flights.
Two-thirds to three-fourths of the radio-carrying
seals were located on each flight. In mid-December,
the fish house near Hutton Cliffs used for behavioral
studies was removed from the ice and stored at Mc-

U.S. Navy
Left: A Weddell Seal emerges through a hole in the
ice near Ross Island. Right: Emperor penguin chicks	 -.	 M'-	-	--

keep careful watch on a skua.
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Murdo Station, and that portion of the work was
ended.

Aboard Burton Island in January, the Minnesota
group took a seal census on 156 square miles of pack
and shore ice between Ross Island and Cape Adare.
They observed an average of 3.9 seals per square
mile, most of them Weddells. Blood samples were
taken from 55 seals, including one elephant seal.
While the warm weather around McMurdo favored
most researchers, it hampered the Minnesotans' effort
owing to the unusually early exodus of ice from the
Ross Sea.

Continuing to fish from a portable house on the
ice near Ross Island, a University of California
(Davis) party (principal investigator: Dr. Robert E.
Feeney) collected Trematomus borchgrevinki until
December 23, when the house was moved to the
permanent ice shelf. Continued fishing through the
hole in the ice for another week was unsuccessful. A
total of 3,500 ml of blood was collected from the
fishes caught. In the laboratory at McMurdo Station,
studies were concluded on the respiratory rates of
the fish's heart-muscle mitochondria. After four mem-
bers of the group departed for the United States on
December 19, remaining members began investiga-
tions of acetylcholine esterase, a brain enzyme of T.
botch grevinki. The enzyme was successfully isolated
and partially purified in the first week of January.
Another enzyme, carbonic anhydrase, which appears
in the red blood cells of fish, was isolated. Other
species of fish enabled comparative studies of blood
serums and enzymes.

Soviet exchange scientist Sergei Miagkov, Moscow
State University, continued his study of the geo-
morphology of Ross Island. Paying special attention

NSF

Hallett Station seen from atop Cape Hallett

to the relationships among sea terraces, tide lines, and
moraines of different origins, Dr. Miagkov found
evidence that the average sea level is continuing to
drop. At one time, the sea had been at least 100
meters higher than it is now. In other work, Dr.
Miagkov found large, almost perfect sponges and
other marine specimens embedded in the surface of
the Ross Ice Shelf. This find supports the theory that
sea water freezes at the bottom of the shelf and
eventually works its way up.

During January, Dr. Miagkov finished the third
phototheodolite resurvey of Meserve, Wright Lower,
Taylor, Rhone, and Asgard Glaciers. He continued
his glaciological and geomorphological field work in
the ice-free valleys, at Cape Crozier, and at other sites
in an attempt to get more information on the rela-
tionship between glacial episodes and previous
changes in the sea level. Dr. Miagkov, who spent
the 1970 winter at McMurdo Station, is scheduled to
return to his homeland in early February.

Mr. Aleksandr Shirochkov of the Arctic and Ant
arctic Research Institute at Leningrad, the Soviet
exchange scientist for 1971, arrived at McMurdo
Station on January 18. Mr. Shirochkov, a physicist
specializing in the physics of the ionosphere and wave
propagation, reached Byrd Station, where he will
spend the winter, on January 30. This will be his
third winter in Antarctica.

As in previous years, Antarctic Development
Squadron Six (VXE-6) flew aerial photography for
mapping on behalf of the U.S. Geological Survey. By
December 21, 450 nautical flight line miles of photog-
raphy covering an area of 2,100 square miles over
the ice-free valleys west of McMurdo Sound had
been completed. This block vertical coverage will be
used in compiling the first orthophoto mapping proj-
ect in Antarctica. The project will consist of eight
quadrangles at a scale of 1:50,000.

On December 6, 330 nautical flight line miles of
aerial photography for seal census work was flown
for the use of researchers who are in the field this
season. Unexpected overcast weather kept the films
from turning out, but a visual seal census taken dur-
ing the flight for the University of Minnesota group
was successful.

Also during December, a CA-13B camera was
tested successfully. This camera, with a 36-inch focal
length, will permit large-scale photography from high
altitudes and is expected to be particularly useful for
population counts of rookeries.

Mr. Charles Neider, a historian and writer, was in
the McMurdo area in December and January to
gather material for a book on Ross Island. Based at
McMurdo Station, he slept one night each in the
Shackleton and Scott huts and lived for a time at
New Zealand's Scott Base.
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Hallett Station

Two parties continued to work at Hallett Station
through January. Dr. Leigh H. Fredrickson of the
University of Missouri headed an Iowa State Uni-
versity group in a study of the embryology and incu-
bation behavior of the Adélie penguin. In December,
the group determined some of the factors that in-
fluence the Adélie's clutch size. Time-lapse cameras
were used in the incubation study. In the embryology
study, the group finished a project in January to de-
termine the hatching and rearing success of the birds.
A number of skua and Adélie chicks were banded.

The second party at Hallett was headed by Dr.
Robert Risebrough, University of California (Berke-
ley). This group is concerned with the effects of
chlorinated hydrocarbons on the reproductive capac-
ity of sea birds. It is known that sea birds are ac-
cumulating high concentrations of some of these com-
pounds, and reproductive failure, due largely to
eggshell thinning, has already been observed in the
brown pelican and the double-breasted cormorant off
southern California. To determine patterns of distri-
bution of chlorinated hydrocarbons, Dr. Risebrough's
party collected Wilson's petrels (one of the world's
most abundant and far-ranging birds) and snow pet-
rels for analysis. In related work, the group is making
weekly skua counts throughout its stay at Hallett and
is banding skua and penguin chicks. To try to deter-
mine the short-term effect of man's presence near
penguin rookeries, the party deliberately disturbed a
group of penguins during December and part of
January and then observed the changed habits of the
birds.

Helicopters from Staten Island gave close support
to the University of California group in late Decem-
ber.

A University of Rhode Island group investigating
trace metals and halogens in the atmosphere left
Hallett Station in early December after completing
its work there.

later measurement of carbon dioxide content and
sent exposed air filters to the Atomic Energy Com-
mission for measurement of entrapped radioactive
particles. The Coast and Geodetic Survey representa-
tive made seismic and geomagnetic measurements.
Measurements of seismic waves that have been re-
fracted through the core of the earth are used to
determine both the composition of the earth's interior
and the focal depth of Northern Hemisphere earth-
quakes.

Ionospheric monitors operated by personnel of the
National Oceanic and Atmospheric Administration's
Environmental Research Laboratories (Boulder,
Colorado) registered polar cap absorption levels as
high as 20 decibles (at 30 MHz) just before a 5-day
radio blackout in late January. Indeed, one purpose
of this NOAA program is to predict radio communi-
cation conditions.

Equipment malfunctions during most of January
hampered measurement of cosmic ray intensity by
the Bartol Research Foundation of The Franklin
Institute (Swarthmore, Pennsylvania), although some
good data were recorded.

Byrd Station

A University of Denver })arty arrived at Byrd Sta-
tion on December 23 to investigate variations in low-
energy cosmic-ray cutoffs. Two pressure balloons
were launched, but only one reached the planned
altitude of about 30 km to measure X-rays and other
ionizing radiation not energetic enough to reach lower
altitudes. The successful flight transmitted 76 hours
of data to Byrd and McMurdo Stations. The program
was completed at the end of January.

In early January, Dr. Irene Peden's University of
Washington party finished its radio-science research

Amundsen-Scott South Pole Station

All five year-round programs at the South Pole
continued normally during December and January,
although some were hindered by equipment malfunc-
tions.

Data continued to be recorded in the earth-tide
measuring program of the University of California
(Los Angeles), now in its fifth year. Unexpected di-
urnal fluctuations were noted, even though, theoreti-
cally, diurnal tides should not exist at the poles of a
symmetrical earth.

The National Weather Service, in addition to col-
lecting synoptic data and providing weather informa-
tion to aircraft, exposed flasks to the atmosphere for

ON

AT

U.S. Navy

Radar dome and generator shack at Pole Station.
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program at Byrd's longwire substation. The substa-
tion, with its two VLF antennas (10 and 21 miles
long), is being dismantled, and parts of it will be
transferred to Siple Station.

A party headed by Dr. Heinz Kohnen of the Uni-
versity of Wisconsin completed its seismic investiga-
tions at Byrd at the end of December. To learn more
about energy attenuation and other seismic charac-
teristics near Byrd, the group made three long re-
fraction profiles involving traverses of 10 km. The
party also made short refraction profiles of upper-
level snow layers.

Stanford University, the Arctic Institute of North
America, and the NOAA Environmental Research
Laboratories continued their year-round programs in
upper atmospheric physics.

In conjunction with the conversion of Siple to a
year-round station, Byrd Station will be closed in
February 1972. An on-surface summer station will be
established to maintain the runway and serve as a
staging and refueling site for aircraft en route to Siple
Station and other points in West Antarctica.

Siple Station

After nearly a month's delay due to weather, the
year-old Siple Station was finally reopened on De-
cember 7. Although 5 feet of snow (as recorded on
stakes) had accumulated over the winter, arriving
personnel found the Jamesway hut, the powerhouse,
and the 8,000-foot dipole antenna in good condition.

A representative of Dr. L. Lanzerotti, Bell Tele-
phone Laboratories, measured micropulsations of the
earth's magnetic field to see if these data could be
used to pin down the location of the plasmapause, the
upper limit of the plasmasphere. A University of
Maryland team (principal investigator: Dr. T. J.
Rosenberg) launched eight instrumented balloons to
measure X-rays resulting from energetic electron pre-
cipitation. One balloon, released just after the begin-
ning of a magnetic storm, recorded VLF emissions
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At Siple Station, an LC-130 "freight-trains" palletized cargo out
of the plane by accelerating sharply.

and X-ray bursts that, significantly, correlated one-
for-one. Personnel from Stanford University (princi-
pal investigator: Dr. Robert A. Helliwell) made con-
tinuous recordings of "whistlers" (lightning-produced
radio waves that bounce along geomagnetic lines of
force) and VLF emissions. Siple's conjugate station
near Roberval, Quebec, recorded these events simul-
taneously. The five-man Stanford team also nearly
finished building a 13-mile-long dipole antenna that
will be used next season in further study of the
plasmapause.

A resupply flight arrived on January 19 after be-
ing delayed a day. The return flight to McMurdo
carried investigators who had completed their pro-
grams. On January 29, the last investigators were
returned to McMurdo, and Siple Station was closed
for the winter.

Siple will become a year-round station in 1972.
Equipment from the closed longwire substation at
Byrd, now being reconditioned at McMurdo, will be
moved to Siple next season, making that station the
major atmospheric physics research site of the U.S.
antarctic program.

Deception Island

Scientists from five Antarctic Treaty nations—
Argentina, Chile, the Soviet Union, the United King-
dom, and the United States—visited Deception Is-
land in December and January in a quickly arranged
expedition to study the effects of the August 12, 1970,
volcanic eruption there.

The eruption was probably the most violent of the
three that have occurred on the island in the past 3
years. Centered near Telefon Bay at the northern end
of Port Foster, it altered the shoreline of the bay
considerably, and it erased the three-crater island of
cinder cones that had emerged during the 1967 erup-
tion. The intertidal zone was apparently shifted up-
ward, although it is not yet known if subsidence of
the island caused the shift. Underwater photos near
the eruption site show that the entire subtidal com-
munity was destroyed to a depth of 120 feet. The
eruption was centered between the epicenters of the
1967 and 1.969 eruptions.

The first participants arrived on December 8, 1970,
on the Argentine ship Zapiola. They were Dr. Nestor
H. Fourcade and an assistant of the Instituto Ant-
ártico Agentino, Buenos Aires; Dr. Peter Baker and
Mr. Ian McReath of the University of Leeds in Eng-
land; Dr. L. Villari, an Italian volcanologist
working with the Argentines; Dr. Leonid Govorukha
of the Arctic and Antarctic Institute, Leningrad; and
Mr. Olav Orheim and Dr. Terence Hughes of The
Ohio State University.

In addition to bringing the first participants, Ar-
gentina initially supplied food and field equipment.
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The field party stayed at the Argentine station on the
island, which is about 6 km (considered a safe dis-
tance) from the center of the 1970 eruption.

On December 16, USCGC Burton Island debarked
Dr. Charles Shultz of Slippery Rock State College,
Pennsylvania. While in the area, Burton Island heli-
copters flew in additional supplies, put in a supply
cache for the British investigators, and flew members
of the expedition on visual and photo reconnaissance
of the island.

Dr. Shultz joined geologists who had arrived aboard
Zapiola to measure fumarole temperatures and the
thickness of new eruption material and to collect
rocks for geochemical and petrographic studies. Iso-
pach plots (isograms showing ash thickness) were
drawn up by the British. Drs. Govorukha and Hughes
and Mr. Orheim continued glaciological heat and
mass balance investigations that had been conducted
during the previous two seasons, and they used the
stratigraphy exposed in a new 100-meter-deep crater
in the glacier to determine the volcanic and mass bal-
ance history of the area. They also studied ice defor-
mation and firri stratigraphy.

On December 21, R/V Hero, diverted from her
course to Palmer Station, delivered additional equip-
ment and supplies, including a field radio and an
inflatable motorboat.

The Chilean naval ship Piloto Pardo arrived on
December 25, bringing from Palmer Station the last
of the USARP supplies needed by the group. Heli-
copters from Piloto Pardo supported geological in-
vestigations by Dr. Francisco Munizaga and an
assistant, both of Chile.

The lateen-rigged ketch San Giuseppe Due out of
Rome, although not a scheduled part of the expedi-
tion, arrived on New Year's Day and helped out by
sounding a small anchorage in a newly formed crater
during her 2-week stay.

All geologists except Dr. Shultz left Deception Is-
land aboard Zapiola on December 22. Dr. Shultz left
on Piloto Pardo on December 26. Three remaining
glaciologists were supported by Hero, which returned
from Palmer Station on January 11 and remained
through January 22.

During this period, Oregon State marine biologists
aboard Hero made underwater photos, took sediment
samples, collected samples of algae and moss, and
made bathythermographic and bathymetric measure-
ments. Tests will be made to determine the growth
rates and thermal tolerances of the biological sam.
pies. Attempts to obtain gravity cores were unsuc-
cessful. Scientists aboard the Chilean naval tug
Yelcho made similar investigations.

A writer and a photographer for the National Geo-
graphic Society covered the scientific work during
Hero's January visit.

U.S. Coast Guard

Top: Telefon Bay area of Deception Island before 1970
eruption. Center: After 1970 eruption, viewing from
behind d toward a. Much "land" is actually ash-
covered glacier. Bottom: After 1970 eruption. Dotted
lines show new shoreline and craters. Shoreline was
moved outward as much as 450 m. (Letters in top and
bottom photos do not coincide exactly.) Scale: a to d

distance is 2.1 km.
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Palmer Station

Lacking a prepared airfield, Palmer Station, the
sole U.S. station on the Antarctic Peninsula, is re-
lieved by ship after winter ice has deteriorated. The
first ship to arrive this season was the British research
vessel John Biscoe, which arrived on December 11 to
place a three-man party at the old Palmer Station.

Two days earlier, 12 persons, including Mr. Robert
L. Dale, USARP representative for the Antarctic
Peninsula, had boarded USCGC Burton Island at
Punta Arenas. After a delay due to high winds, the
icebreaker fueled at Puerto Percy and departed for
Palmer Station on December 13. Diverted to Decep-
tion Island 2 days later to disembark a scientist and
cargo, she reached Palmer late on the 16th. The next
day, Burton Island disembarked the remaining pas-
sengers, unloaded cargo, and headed for the Ross Sea.

The Chilean vessel Piloto Pardo stopped at Palmer
on December 19 to take on supplies for Deception
Island and for future Chilean field work. She re-
turned for 24 hours on January 15 and was followed
by the Chilean tug Yelcho on the 17th.

The research vessel Hero, final ship to leave Palmer
last season, returned this season on December 22.
Between then and January 10, she cruised locally
in search of specimens of the fish Chaenichthyidae
for respiratory studies by Dr. Edvard A. Hemmingsen
of the Scripps Institution of Oceanography. After un-
fruitful efforts to catch these so-called bloodless ice
fish on long lines, success was achieved by trawling
off the coast of Brabant Island. In addition to fish,
one trawl yielded a specimen of the 12-legged sea
spider Dodecolopoda.

During this period, Hero also supported Oregon
State University scuba divers in biological collecting
and photography at Port Lockroy. Headed by Dr.
Joel Hedgpeth, the divers found that the population
of Lasaea consanguinea (a small viviparous clam)
had decreased drastically over the past winter, per-
haps indicating mass mortality as a controller of
population.

On January 10, Hero sailed for Deception Island
with supplies for U.S. and Soviet glaciologists there.
On board were the Oregon State marine biologists, a
writer and a photographer for the National Geo-
graphic Society, and the USARP representative. Re-
turning from Deception Island, Hero collected sedi-
ment and biological samples and arrived at Palmer
on January 25.

R/V Alpha Helix, an ice-strengthened vessel about
the size of Hero, arrived at Palmer on January 2.
A Scripps Institution of Oceanography vessel, Alpha
Helix supported Scripps researchers, including Dr.
Harold T. Hammel, studying deep diving effects
on Adélie and gentoo penguins and blue-eyed shags

(cormorants). The specimens were collected at nearby
islands.

USCGC Westwind completed her duties in north-
ern Baffin Bay in early December and, after em-
barking cargo and 10 Navy personnel at Davisville,
R. I., proceeded south and crossed the Antarctic
Circle on January 18. After unloading at Palmer,
Westwind transferred 20,000 gallons of fuel from the
old site to the present station. She departed Palmer
for Punta Arenas on January 31 with nine civilian
passengers and 30 tons of retrograde cargo.

USNS Wyandot called at Palmer on January 27
after a 3-week cruise from Davisville. In 2 days she
unloaded her cargo and 12 passengers, embarked
the relieved winter-over personnel from Deep Freeze
70, and sailed for McMurdo. Disembarking passen-
gers included former Ambassador Paul Daniels,
consultant to the National Science Foundation, and
Dr. Louis 0. Quam, acting head of the Foundation's
Office of Polar Programs. They had boarded at
Valparaiso, Chile, on January 21.

In all, 14 ships, an unusually large number, will
have called at Palmer once or more during the
1970-1971 austral summer. Not previously men-
tioned are the British Endurance and Brans field, the
Italian ketch San Giuseppe Due, the Hawaiian yacht
Awahnee, and the Argentine Bahia Aguirre and
General San Martin.

To relieve congestion in Arthur Harbor during
offloading of Wyandot and Westwind, Hero and
Alpha Helix sailed together for 2 days toward the
British station Argentine Islands, where their way
was blocked by icebergs blown in by strong southerly
winds, and then to the Argentine station Almirante
Brown. Ambassador Daniels, Dr. Quam, and several
scientists became familiar with both vessels during the
cruise.

A Virginia Polytechnic Institute and State College
group headed by Dr. Bruce C. Parker studied algal
communities in fresh-water lakes near old Palmer
Station and took samples at Deception Island. After
a number of successful experiments, some of which
included around-the-clock monitoring for several
weeks, the group finished its work in late January and
departed aboard Westwind on January 30. Also at
old Palmer was a team from the University of Cali-
fornia (Davis) studying the bioenergetics of the ant-
arctic ecosystem at nearby Norsel Point.

On January 8, Palmer Station shifted its local time
from GMT plus 4 hours (correct for that longitude)
to GMT plus 5 hours. With the change, amateur
radio schedules between hams at Palmer and in the
United States no longer conflict with normal working
and sleeping hours.

The Deep Freeze 70 winter-over crew was officially
relieved on January 23. Lt.(jg.) Ernest R. Fenton,
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CEC, became the station's officer in charge, replacing
Lt.(jg.) Donald J . McLaughlin Jr., CEC.

Bellingauzen Station

Mr. John Croom of Roanoke College, who spent
the past winter at this Soviet station on the Antarctic
Peninsula, ended his study of ciliated protozoans in
mid-December and, shortly after Christmas, departed
for Punta Arenas aboard the Chilean vessel Photo
Pardo.

Remote Field Parties

Central Transantarctic Mountains. Supplementing
the important November 10 find of a 200-million-
year-old cynodont, investigators near McGregor
Glacier continued to make substantial collections of
Triassic reptile fossils and amphibian remains.
Headed by Drs. David H. Elliot and Donald A.
Coates, the 10-man group from The Ohio State
University successfully continued its geological and
paleontological investigations until mid-January. The
scientists, who were accompanied by South African
exchange scientist James Kitching, worked from the
McGregor Glacier camp until December 22, when
they and the three UH-1D helicopters assigned to
the group moved 160 km to a Jamesway hut newly
constructed by Antarctic Support Activities at
Amundsen Glacier. The day after the move, fire
damaged the Jamesway hut and equipment at the
McGregor Glacier camp. An LC-130 crew put out
the blaze, and no one was injured.

Supported by helicopters and aided by excellent
weather, members of the group worked singly or in
pairs on a number of projects. In addition to fossil
hunting, which yielded meager results at the Amund-
sen camp, the group studied high-level moraines with
water-washed interbeds representing early glaciation;
the complex Triassic stratigraphy (to determine the
stratigraphic position and environment during dep-
osition of vertebrate remains) ; Jurassic volcanic
rock and correlative dolerites; stratigraphic details
from the mid-Permian to the Triassic; Permian
glacial deposits and overlying rock; and the struc-
ture and stratigraphy of the metasedimentary and
metavolcanic rocks of the Precambrian to the early
Paleozoic. One scientist sampled and mapped Pre-
cambrian to Ordovician granitic rocks; another made
a gravity survey from the polar plateau to the Ross
Ice Shelf. In addition, all geologists helped in 1: 250,-
000-scale geologic mapping of the region.

Lassiter Coast. The eight-man U.S. Geological
Survey party, led by Dr. Paul Williams, finished
geologic mapping in the Guettard Range December

10 and in the Rare Range December 24. Rocks of
both ranges are predominantly plutonic and prob-
ably Cretaceous. The plutons are of two types: older
quartz diorite and younger granodiorite. Intrusive
relationships between the two types can be seen in
the northern part of the Rare Range. Oriented speci-
mens were taken of each type for later paleomagnetic
study.

During January, geologic mapping was nearly com-
pleted in the Hutton Mountains and was begun in
the Playfair Mountains. Sedimentary rock in the
northeastern Hutton Mountains—tightly folded silt-
stone, shale, and sandstone—is similar in lithology
and fauna to the Latady Formation of Jurassic age
that occurs in the Latady and Scaife Mountains.
Thus, the Latady Formation probably occurs
throughout the Lassiter Coast. The folded rocks are
intruded by quartz dioritic and granodioritic plutons,
probably Cretaceous. Rocks referrable to the Trinity
Peninsula series of Carboniferous age were not found.

The party also did detailed mapping and sampling
in nunataks north of Wetmore Glacier, where re-
connaissance in December 1969 had disclosed copper
mineralization in granodioritic rocks. Team mem-
bers worked out a sequence of at least 10 intrusive
and tectonic events and collected numerous samples
for geochemical, spectrographic, geochronologic, and
paleomagnetic study.

Geodetic control during mid-season for 1:250,000-
scale mapping consisted of 203 miles of electronic
tape and triangulation traverse in which 14 stations
were established and 28 aerial-photo control points
were set. A total of 10,000 square miles can be map-
ped using these control points.

U.S. Navy

Left: James Kitching, exchange scientist from South Africa, dis-
playing fossils collected near McGregor Glacier. Right: Dr. Paul

Williams, leader of the Lassiter Coast party.
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Sverdrup Mountains. Headed by Mr. Thore S.
Winsnes, the six-man Norwegian Polar Institute
party was put in at 72°15'S. 0°10'W. on November
30. In 800 miles of motor-toboggan travel, the group
mapped the geology of much of the Sverdrup Moun-
tains, which contain metamorphic rocks with syenite,
granite, and dolerite intrusives. At the same time, a
biologist collected plants, insects, and birds. Glacio-
logical investigations were made also. On two traverses
across the Jutulstraumen Glacier, a gravimeter profile
and the movement of the glacier were measured.
Meteorological and micrometeorological observations
were recorded.

The party had difficulty maintaining its required
daily radio contact with McMurdo Station. The
problem was rectified by having the party relay its
messages to McMurdo through the South African
station SANAE. The party finished its work and at
the end of January was awaiting pickup by LC-130.

Shackleton Range. A four-man British Antarctic
Survey geological party, in the Shackleton Range
since late November, completed its work in late
January and was waiting to be picked up by LC-130.

Air Operations

Warm weather and the loss of a C-121 Super
Constellation in October affected flight operations
in December and January. The high temperature in
the McMurdo area rendered the ice runways un-
usable to wheeled aircraft, and after January 9
the five LC-130 Hercules aircraft of Antarctic De-
velopment Squadron Six (VXE-6) had to make
all McMurdo-to-Christchurch flights as well as flights
to the interior of the Continent. The C-121 loss in
October meant that one-seventh of the potential air-
lift support was not available. These two factors
created a severe demand on remaining VXE-6 re-
sources.

A medical evacuation flight was made in early De-
cember in support of New Zealand's Department of
Scientific and Industrial Research. On December 4,
a member of the New Zealand geological party from
Victoria University was blown 200 feet down a steep
slope at Wise Peak, 200 km from McMurdo Station.
An LH-34D helicopter evacuated the injured man to
the McMurdo dispensary, whence he was transferred
to Christchurch by LC-130 the next day.

VXE-6 aircraft finally made the Siple Station put-
in on December 7. During three LC-130 flights from
Byrd Station, 10 people and more than 24 tons of
cargo were ferried in. Resupply operations, occasion-
ally hampered by the weather, continued until late
January.

On December 8, four seal pups were flown from
Antarctica to New Zealand's North Island as part of

British geologists view an ice cliff in the Shackleton Rang..

Dr. Douglas D. Hammond's investigation of tem-
perature regulation in the newborn Weddell seal.
The angiography phase of this University of Cali-
fornia (San Diego) project is being carried out at
the radiological department of Massey University in
New Zealand.

Helicopter and fixed-wing support of the central
Transantarctic Mountains survey continued until late
January, when work was completed for the season.
Final UH-11) helicopter support occurred on January
19. These helicopters were backloaded to McMurdo
Station by LC-130, a task completed on January 24.

A flight from McMurdo to Vostok Station was
made on December 23. Aboard was Mr. Dale Vance,
a U.S. exchange scientist from the National Oceanic
and Atmospheric Administration, Boulder, Colorado,
who will spend a year at the Soviet station. A sec-
ond flight on January 26 brought a visitor group and
200 pounds of fresh vegetables to the inland station.

Transport capabilities in the McMurdo area im-
proved in early January when four HH-52 helicopters
arrived from the two Coast Guard icebreakers work-
ing in McMurdo Sound. One of these helicoptrs was
lost on January 9 when it crashed at 3,700-rn eleva-
tion on Mt. Erebus while en route to Cape Bird.
Within 12 hours the four crewmembers and pas-
sengers had been rescued after a concentrated search
by LC-130 planes, HH-52 and LH-34D helicopters,
and the two icebreakers. All four persons were ex-
amined at the McMurdo dispensary and released. A
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USCGC Staten Island and USNS John R. Towle at Winter Quarters Bay, McMurdo Station.

Coast Guard accident investigating board is meeting
at McMurdo Station to determine the cause of the
accident.

Intense solar activity blacked out communications
from January 24 to January 29, resulting in curtailed
flight operations during that time. Essential flights
were conducted, but only with aircraft operating in
pairs.

Several unsuccessful attempts were made in late
January to pick up the British Antarctic Survey and
Norwegian Polar Institute field parties. January
closed with the VXE-6 Hercules still awaiting ac-
ceptable weather in the interior.

During December and January, two U.S. Air
Force Military Airlift Command C-141 Starlifter
flights transported 112 passengers and almost 15,000
pounds of cargo from the United States to Christ-
church. They also returned 137 passengers to the
United States.

Ross Sea Ship Operations

Deep Freeze 71 continued the changes to ship op-
erations inaugurated during Deep Freeze 70. These
changes mainly involve the use of a single large
tanker to deliver a year's supply of fuel on one voyage.
Because the arrival of this tanker can be delayed until
late in the season, , when the ice in McMurdo Sound
has deteriorated, just two icebreakers instead of the
previous three are needed.

USCGCs Staten Island and Burton Island were
designated as the icebreakers to clear a channel to
McMurdo and then break out Winter Quarters Bay.

Staten Island reported to the operational control
of Commander, Task Force 43, on December 14
when she arrived at Wellington, New Zealand. Nine
days later she departed for McMurdo via Campbell
Island, carrying supplies, one New Zealand scientist
for Campbell Island, and four passengers for Mc-
Murdo.

On departure from Wellington, Captain S. G.
Putzke of Staten Island activated the Ross Sea Ship
Group (Task Group 43.5). This is an administrative
designation that includes all the vessels operating in
the Ross Sea. Commander of the Ross Sea Ship Group
is the senior icebreaker commanding officer present.

While at Campbell Island, Staten Island met the
yacht Awahnee, a 54-foot, ferrocement-hulled sailing
yacht out of Honolulu. The yacht, operated by Mr.
Robert Griffith, his wife and son, and two New
Zealand crewmen, was undergoing radio repair be-
fore continuing a planned circumnavigation of the
Antarctic Continent. Awahnee was expected to sail
clockwise along approximately 60°S. and to return
to the South Island of New Zealand in about 100
days. The craft called at Palmer Station January
22-29.

Staten Island continued southward and rendez-
voused with Burton Island, coming from the Antarc-
tic Peninsula, at 65°S. 175°E. on December 28. Bur-
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ton Island steamed to the northern boundary of the
fast ice and began channel-cutting operations on
December 31. Staten Island helicopters called at
Hallett Station to provide close support for Dr.
Robert Risebrough's study of the effects of chlori-
nated hydrocarbons on the reproduction of marine
birds. After completing this assignment, the ship
proceeded to the McMurdo Sound fast ice and on
January 2 began channel-cutting operations with
Burton Island. By January 4, the icebreakers were
within 1.5 nautical miles of Hut Point, having made
very satisfactory progress.

The four helicopters from the icebreakers were
sent ashore at McMurdo on January 3 to supple-
ment VXE-6 helicopters providing scientific support.
Burton Island reclaimed her two HH-52 helicopters
on January 9, took on 70,000 gallons of fuel and de-
parted McMurdo to refuel Hallett Station. She was
diverted for 10 hours to help Staten Island search
for the missing helicopter that was later found to
have crashed on Mt. Erebus. After the search, Bur-
ton Island resumed her refueling mission. She trans-
ferred 71,000 gallons of fuel to Hallett Station on
January 11 and returned to channel-cutting opera-
tions.

By January 13, Winter Quarters Bay had been
broken out and the two icebreakers moored at
Elliott Quay for liberty. For the next 10 days, the
two icebreakers maintained the channel, improved
it when necessary, and demonstrated their capabilities
for visitors.

On January 23 Burton Island embarked five Uni-
versity of Minnesota investigators to study the status
and population dynamics of seals. The population
studies continued in the Ross Sea until Burton Island
was recalled on January 25 to help Staten Island
clear the channel, which had been blocked by shifting
ice. By the 27th, the Minnesota scientists were back
on board, and at the end of the month they were
off Cape Adare conducting further population
studies.

The first cargo ship of the season, USNS John
R. Towle, arrived in Lyttelton, New Zealand, on
January 19 and came under operational control
of the Commander, U.S. Naval Support Force,
Antarctica. The ship had departed Davisville on
December 28 with 2,484 long tons and 6,775 measure-
ment tons of cargo for McMurdo Station and 45
long tons and 76 measurement tons for Lyttelton.
She berthed at Elliott Quay on the 27th and by the
end of January was 80 percent unloaded. Her de-
parture was scheduled for early February.

With the close of January two more ships were
expected during Deep Freeze 71—USNS Wyandot,
a dry-cargo ship due about February 7, and USNS
Maumee, a tanker due about February 13.

Construction

Most construction projects progressed favorably
during mid-season. At the end of January, a number
of new buildings at McMurdo were at or near com-
pletion. An unheated warehouse and a flammable
stores warehouse had been completed and were ac-
cepted by the Commander, Antarctic Support Activi-
ties, on January 27. An administration building was
almost finished and had been occupied by support
force personnel since January 19. A communication
cable plant was also almost complete. Construction
of a maintenance building was ahead of schedule.

Also at McMurdo, construction of foundation pad
for a combined fire station and telephone exchange
and for a new incinerator was progressing, but work
on a pad for the sewage treatment plant was stopped
until the pad can be redesigned. Installation of a
third water distillation unit, construction of fresh-
water lines, installation of heat tape alarm systems
on these lines, and storage and inventory of construc-
tion materials were at or close to scheduled levels
of completion at the end of January.

Other projects suffered setbacks. Installation of a
waste-water line for the PM-3A nuclear power plant,
scheduled for completion in mid-season, was only 10
percent finished due to a lack of materials. Realine-
ment of the road from McMurdo to Scott Base was
half done when it should have been finished. Placing
of protective facing at Elliott Quay was close to
schedule until USNS John R. Towle struck it while
docking, setting the work 4 days behind schedule.

Preparation of the site for the new South Pole Sta-
tion, scheduled to be complete by January 30, was
only 11 percent complete due to frequent breakdowns
of snow trenching equipment. Seasonal rehabilitation
of South Pole, Byrd, and Hallett Stations was nearly
finished, as was construction at Siple Station.

Visitors

U.S. installations in Antarctica received several
groups of visitors during the mid-season. A Congres-
sional delegation visiting in December included Sen.
Mark 0. Hatfield and Representative James Kee,
accompanied by Mr. Gerald W. Frank, executive as-
sistant to Senator Hatfield, Mr. Tom Smythe, projects
director for Senator Mike Gravel, Mr. Daniel Drey-
fus of the Senate Interior and Insular Affairs Com-
mittee, and Mr. Lee McElvain of the House Interior
and Insular Affairs Committee.

Dr. Thomas B. Owen, Assistant Director for Na-
tional and International Programs, National Science
Foundation, observed the program in a tour of the
stations and field camps. Dr. Owen's directorate in-
cludes the Office of Polar Programs.
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Photos from four passes of the National Oceanic and Atmospheric Administration's Nimbus IV weather satellite were used to construct
this composite of Antarctica. Nimbus IV pictures, now received regularly at McMurdo Station, are far superior to weather-forecasting pic-
tures received previously from ESSA 8 and ITOS 1 satellites. Nimbus IV also transmits infrared pictures. Numbers locate stations 11

McMurdo, 2 Byrd, 3 Pole, 4 Hallett, 5 Brockton, 6 the Soviet Union's Vostok, 7 the United Kingdom's Halley Bay, 8 Siple) and camps
(9 McGregor Glacier, 10 Lassiter Coast, 11 Amundsen Glacier, 12 the United Kingdom's Shackleton Range, 13 Norway's Queen

Maud Land).

Representative John W. Davis, chairman of the
Subcommittee on Science, House Science and As-
tronautics Committee, visited in mid-January.

The Honorable Walter L. Rice, American Ambas-
ador to Australia, arrived on January 21 for a 5-day

visit.
In late January, Under Secretary of the Navy

John W. Warner visited Antarctica. His party in-
cluded Dr. Robert A. Frosch, the Navy's assistant
secretary for research and development.

Other Events

Rear Adm. David F. Welch, Commander, U.S.
Naval Support Force, Antarctica, and Dr. Richard
Penney, National Science Foundation, traveled to
the Kingdom of Tonga in early January to brief
His Majesty, King Taufa'ahau Tupou IV on Ant-
arctica and the U.S. program there.

The annual planning conference was held in
Christchurch January 11 to 15. National Science
Foundation and Navy representatives coordinated
planning for 1972 and subsequent seasons, explored
the implications of the transfer of funding responsi-
bilities to the Foundation, estimated funds the Navy
will need for Deep Freeze 73, and determined means
of making best use of remaining 1971 resources and
time.

The tourist ship Lindblad Explorer, with 85 tour-
ists, visited McMurdo Station on ,January 24-26 and
Hallett Station on January 29. Navy personnel es-
corted the visitors while ashore. The ship was sched-
uled to return to Hallett on February 11 and Mc-
Murdo on February 13 and 14.

Inspection Team

The Antarctic Treaty permits inspection of re-
search stations in Antarctica by designated observers
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of signatory nations. This austral summer, six U.S.
observers traveling aboard USCGC Staten Island are
inspecting stations along the coast of Antarctica.

The inspection team, which arrived at McMurdo
Station on January 31, is led by Kenneth A. Kerst
of the Department of State. Other observers are
Charles Roberts Jr. of the National Weather Service,
Dr. Clyde J. Jones of the Fish and Wildlife Service,
Captain Richard S. Garvey, U.S. Navy, assigned to
the Arms Control and Disarmament Agency, Frank
C. Mahncke of the Arms Control and Disarmament
Agency, and Victor W. Hammond of the Department
of Defense.

New Oceanographic Films
From U.S. Navy

The Office of the Oceanographer, U.S. Navy,
recently announced the availability of new films deal-
ing with the oceans of the world. The films may be
borrowed from local Navy film libraries.

Time-Lapse Photo Study of Antarctic Ice Floes
and Currents, MN-10152

Scientist in the Sea, MN-10320
Oceanographer in the Polar Regions, MN-10301
Ocean Phenomenon: The Deep Scattering Layer,

MN-10524
Voyage of the "Elisha Kane," MN-10407A

Drilling Planned by Three Nations
For Ross Island and Ice-Free Valleys
Scientists from Japan, New Zealand, and the

United States are planning a 3-year, three-phase
drilling program to examine subsurface geological
and geophysical features on and near Ross Island.
The program will include study of features as diverse
as the magnetic reversals on Ross Island and the hy-
drology of subpermafrost glacial deposits in the ice-
free valleys west of McMurdo Sound.

Scheduled to begin in December 1971 and to con-
tinue for the following two summers, the three phases
will be (1) geophysical and geochemical exploration
for drilling sites, (2) drilling to a depth of about 300
meters at McMurdo Station and limited drilling in
the ice-free valleys, and (3) drilling into sediments
and basement in the ice-free valleys. All boreholes
will be capped and monitored for future programs.
To avoid defacing the ground surface by tractors, the
drilling rigs and personnel will he tl'ans1)olted into the
ice-free valleys by helicopter.

Organizations in Japan and New Zealand, in addi-
tion to the Panel on Geology and Geophysics of the
National Academy of Sciences' Committee on Polar
Research, are reviewing the plan.

The National Science Foundation's Office of Polar
Programs has appointed Dr. Lyle D. McGinnis as the
U.S. project coordinator. Interested scientists in the
United States should contact him at the Department
of Geology, Northern Illinois University, DeKaib,
Illinois 60115.

Antarctic Research Series
Volume 14 Published

Vol. 14, by William A. Newman and Arnold Ross,
is entitled Antarctic Cirripedia. The 257-page mono-
graph is based chiefly on specimens collected during
1962-1965 under the auspices of the U.S. Antarctic
Research Program. It covers the systematics and dis-
tribution of the barnacles, both Recent and Historical,
of antarctic and subantarctic regions.

The Antarctic Research Series is supported by a
grant from the National Science Foundation. Copies
are for sale by the American Geophysical Union,
Suite 435, 2100 Pennsylvania Avenue, N.W., Wash-
ington, D.C. 20037. Vol. 14 costs $25.

Roy A. Gano Dies
Vice Admiral Roy A. Gano, USN (Ret.), a

consultant to the National Science Foundation since
1965, died on January 20, 1971, at his home in
Falls Church, Virginia. As a consultant to the Office
of Polar Programs, he was particularly concerned
with vessel construction and operations.

Admiral Gano retired from the Navy in 1964 after
commanding the Military Sea Transportation Service
since 1959. At the time of his death, he was a con-
sultant to the Moore-McCormack Steamship Com-
pany, chairman of the board and president of the
United Seamen's Service, and a member of the ad-
visory board of Hamilton Bank and Trust Company
of Virginia.

NSP
Admiral Gano at christening of R/V Hero, 1968.
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