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Introduction to the

Antarctic Journal of the United States

Ten years ago the United States embarked on a
great and comprehensive investigation of Antarc-
tica, one of the few remaining frontiers on Earth.
Our motivation was a desire for knowledge and,
through it, understanding. We wanted to know
the nature of the frozen waste, its origin, structure,
and biota, and their effect on our own physical and
biological environment. We wanted to know how
such a place could be used and how man could best
live and work constructively under the rigorous
conditions of Antarctica. In a rapidly expanding
world, we could no longer afford the luxury of ig-
noring about five and a half million square miles
of the Earth's surface and continue to leave it as a
great void.

To carry out the planned, systematic exploration
of Antarctica, the United States drew upon the ex-
perience of the scientific community represented by
the National Academy of Sciences and the National
Science Foundation, and the expertise in polar logis-
tics which had been demonstrated by the U.S.
Navy. During the subsequent ten years of continu-
ous United States operations in Antarctica, the ad-
ministrators of the scientific programs and the lo-
gistics operations have developed efficient methods
for planning and working together in carrying out
the national program. The staffs of the National
Science Foundation and the Navy have learned to
appreciate each other's problems as well as the
specialized requirements of science and logistics. On
this basis, the Foundation and the Navy can de-
velop separately the plans to carry out their re-
sponsibilities, and meld such plans into a unified
effort—the U.S. antarctic program.

From the beginning, both the logistics organiza-
tion and the scientific group sensed the need to keep
their specialized communities informed of the pro-
gram and progress of the United States' efforts. The
Department of Defense undertook the publication
of the Bulletin of the U.S. Antarctic Projects Officer,
which has contained many articles of interest to the
logistic community and summary articles on the
scientific activities. Likewise, to keep the scientific
community advised, the National Science Founda-
tion published its Antarctic Report regularly so that
interested organizations could be kept abreast of
day-to-day scientific developments.

Because there was some duplication between
these two publications, and for reasons of economy
and completeness, the publications have now been
combined, providing further evidence of the single-
ness of purpose of our operations and program ef-
forts. The Antarctic Journal of the United States
provides a common outlet for information on the
logistic and scientific aspects of the national effort
to a broad audience of participants and interested
observers.

The major features of the predecessor publications
will be retained in the bimonthly Antarctic Journal.
It will include scientific and logistic reports on the
United States program in Antarctica, accounts of
collaborative activities undertaken in the United
States, authoritative discussions of antarctic mat-
ters by qualified authors, a chronology of events in
the program, and other matters of current and his-
torical significance. It is our earnest hope that the
Antarctic Journal will meet an informational need
of the antarctic community.

T. 0. JONES
	 F. E. BAKUTIS

Division Director, Environmental Sciences	Commander, U.S. Naval Support Force, Antarctica
National Science Foundation	 Department of Defense



areas of knowledge which hold out a promise of
usefulness.The United States Program

for Antarctica

JOSEPH J. SISCO

Assistant Secretary of State for
International Organization Affairs

As Chairman of the Antarctic Policy Group, it is
a pleasure to be able to contribute to the first issue
of the Antarctic Journal of the United States. The
inauguration of the Antarctic Journal of the United
States is symbolic of the continuous effort by our
Government to develop a national program which
better reflects and represents the totality of United
States interests in the last great uninhabited area of
the Earth's surface.

Americans have a proud heritage of exploration
and discovery on the seventh continent. Our whal-
ing and sealing fleets were among the first to find
their way to the Antarctic Peninsula, and trade in
oil and skins played a major part in establishing the
United States as a maritime power. Rear Admiral
Charles Wilkes established the existence of an
antarctic continent and Rear Admiral Richard E.
Byrd ushered in the concepts of modern explora-
tion that have carried us now to nearly every part
of the continent.

The International Geophysical Year, 1957-1958,
brought with it the realization that Antarctica could
serve man best as a scientific laboratory. In the
last ten years a coordinated effort of scientific ex-
ploration by twelve countries has uncovered the
principal physical and biological properties that
make Antarctica what it is. The same effort has also
been directed to exploring the ocean and at-
mosphere surrounding Antarctica and relating ant-
arctic phenomena to the rest of the world's environ-
ment. From the knowledge thus accumulated, other
generations may derive beneficial uses and under-
stand and anticipate the influences that the Ant-
arctic may exert upon man's future.

Our exploration of the ocean surrounding Antarc-
tica has already provided much information about
the variety and quantities of sea life which some
day may be a vital food source for mankind. Our
nearly completed geological reconnaissance of the
major ice-free areas of Antarctica will define those
which contain substances of use to our society. Our
study of the Earth's magnetic field may advance our
knowledge of telecommunications including satellite
and other space communications. These are new

There is other knowledge obtainable in Antarc-
tica which may have an influence on mankind's
future. We are already using Antarctica as a
standard of comparison to measure the relative
amounts and patterns of distribution of pesticides
and poisonous industrial wastes that have been in-
jected into the Earth's atmosphere. Its relatively
undisturbed, unpolluted condition makes Antarctica
ideal for this kind of measurements. Antarctica
contains the largest quantity of fresh water, in the
form of ice, on the Earth's surface. This ice cap
has a profound influence upon the temperature and
circulation of the atmosphere and the oceans.
Should the ice cap change by melting or growing,
it could alter the level of the sea by as much as
several hundred feet. These are obviously forces in
our environment which we should take into account.

The United States continues its scientific explora-
tion of Antarctica through a national program that
provides for the expression of a variety of different
interests in our society. On May 20, 1965, Presi-
dent Johnson set forth the national objectives in
Antarctica which guide our actions:

We stand behind the Antarctic Treaty and will
do everything in our power to insure that the
antarctic region will be a place of peace rather
than a place of hostile international rivalries; we
strongly favor international cooperation among
the nations which are active in Antarctica; we
support, with all our resources, scientific research
in Antarctica, further exploration and charting of
Antarctica, the development of new methods of
transport and logistics in that vast region, and the
preservation of the unique plant and animal life
there. Finally, we earnestly hope that these
great projects of peaceful cooperation in Antarc-
tica will yield resources which every nation
needs and every nation can use.
The Antarctic Policy Group has been established

to define United States policies for Antarctica and
to insure that our activities are in accord with the
nation's objectives. With me on the Antarctic Pol-
icy Group are the Director of the National Science
Foundation, Dr. Leland J. Haworth, and the Assist-
ant Secretary of Defense for International Security
Affairs, Mr. John T. McNaughton. The activities.
of the Group are carried out in consultation with
the other executive agencies that have interests and
programs in Antarctica. To maintain a dynamic
and productive program in Antarctica, the Group
thus calls upon the combined capabilities and
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knowledge of those agencies of the Federal Gov-
ernment which have applicable experience.

As the agency responsible for the support of
basic research in the United States, the National
Science Foundation is charged with the specific
responsibility to exercise the principal coordinating
and managing role in developing and carrying out
an integrated scientific program for Antarctica. To
discharge this responsibility the Foundation is di-
rected to plan for and seek all funds for the research
program. As part of its responsibilities, the Founda-
tion is further directed to include in its planning
and funding such mapping activities as are related
to the scientific program. It is also directed to serve
for the Government as the clearinghouse and source
of information regarding antarctic records, files,
documents and maps.

The U.S. Antarctic Research Program (USARP)
which has been developed by the Foundation to
fulfill these responsibilities includes the activities of
universities, private research organizations, both
nonprofit and commercial, and Government bureaus
and agencies. Thus the university scientist and the
Government employee work side by side in a
multi-discipline national research effort that includes
studies in marine and terrestrial biology, the medi-
cal sciences, the earth sciences and the atmospheric
sciences. Into this research program the Foundation
has incorporated an extensive mapping program
and information service, and it has taken steps to
provide United States scientists with advanced
equipment and techniques to support research in
the field. In addition to fixed and mobile labora-
tories and a sub-ice observation chamber, which
has made it possible to study what goes on below
the ice-covered surface, the Foundation has pro-
vided, through an agreement with the Military Sea
Transportation Service, the only full-time research
vessel in antarctic waters, USNS Eltanin.

In developing a program for Antarctica, the
Foundation is advised by the Committee on Polar
Research of the National Academy of Sciences.
Through this committee, the antarctic scientific
community may make recommendations as to
worthwhile scientific objectives in Antarctica. It is
through this committee also that the scientific com-
munity is represented on the Scientific Committee on
Antarctic Research of the International Council of
Scientific Unions. In this forum the scientific inter-
ests of the countries active in Antarctica can be
brought together and coordinated to insure that the
combined investment of effort produces the maxi-
mum amount of scientific information.

The Department of Defense is directed to plan
and carry out operations in support of scientific
and other programs in Antarctica. Within the De-

partment of Defense the responsibility for the con-
duct of logistic support operations has been dele-
gated to the United States Navy, which continues its
long and historic role in antarctic exploration. To
mount our national program in Antarctica, the Navy
calls upon not only its bureaus and operational ele-
ments which can provide many of the technical
skills required, but also upon the experience and
capabilities of the other services. The Coast Guard
annually provides icebreakers to support ship opera-
tions in the antarctic pack ice, and the Military Sea
Transportation Service furnishes cargo ships to
transport men and supplies. The Air Force and the
Military Air Transport Service have supplemented
the Navy's air capability with long—range cargo and
passenger aircraft. The Army has provided expert
assistance in over-snow transportation and high-
performance helicopters to support particular sci-
entific requirements.

In response to the annual requirements presented
to it by the National Science Foundation, the Navy
makes use of this combined logistic capability to
carry and maintain scientific parties and stations
over half of the Antarctic Continent. As part of its
support responsibility, the Navy has undertaken proj-
ects designed to seek out improvement in working
and living conditions in Antarctica. Nuclear power
has been employed at McMurdo to produce elec-
tricity. Desalinization of sea water as a substitute
for melted snow is being tried. Compact stations
have been designed which can easily be airlifted to
any location and quickly set up. Most important to
United States objectives in Antarctica, however,
has been the development by the Navy of a logistic
system of great flexibility. Stations and research pro-
grams are maintained at such diverse locations as
the South Pole and the Antarctic Peninsula. The
Navy has demonstrated that Antarctica can be ap-
proached from any one of the adjacent continents,
by air or by sea. A research station has been de-
veloped that can be set up or shut down at will and
relocated to meet scientific needs. The most dy-
namic feature of the system is the ability to send
large groups of people to Antarctica for the summer
months and return them to the United States before
the antarctic winter sets in, thus making the best
use of their time while utilizing the best working
conditions in Antarctica.

It is the responsibility of the Department of State
to define foreign policy objectives with respect to
Antarctica and to maintain the requisite diplomatic
relations with other participating countries. From
our long national experience and presence in Ant-
arctica it is clear that our interests will be best
served if the continent can be an area of interna-
tional harmony rather than strife. It was this motive
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that prompted the United States in 1958 to propose
the Conference on Antarctica. Faced at that time
with the prospect of increasing national rivalry, a
solution to the antarctic problem was required.
There was hope that a common concern among
the other countries with historic antarctic interests
would prompt the negotiation of a treaty guaran-
teeing the peaceful, cooperative use of the area
south of 600 South.

The International Geophysical Year had estab-
lished a basis of cooperation between the scientists
and governments of countries with active programs
of scientific exploration. A common interest and,
at least on the scientific and operational levels, a
modus operandi and confidence had been devel-
oped. The Washington Antarctic Treaty Confer-
ence of 1959 took advantage of this fact and on
December 1, 1959, the Antarctic Treaty was signed
by twelve governments: Argentina, Australia, Bel-
gium, Chile, France, Japan, New Zealand, Norway,
the Union of South Africa, the United Kingdom, the
U.S.S.R. and the United States. The Antarctic
Treaty set forth the principle that Antarctica shall
be used for peaceful purposes only, and that free-
dom of scientific investigation shall continue. Mili-
tary activities, the testing of nuclear devices and
the dumping of radioactive waste are prohibited.
The Antarctic Treaty is in fact the first nuclear test
ban treaty. It is also the first treaty to authorize
signatories to inspect the activities of all other na-
tions. To date, five countries have exercised this
right and twelve stations of six countries have been
inspected, including those of the United States.

The participating nations have agreed to ex-
change regularly information about their activities,
and to meet periodically to consult on problems of
mutual interest and concern and to recommend to
their governments further measures to implement
the objectives of the Treaty. So far three Con-
sultative Meetings have been convened. The first
occurred in Canberra, Australia, July 10-24, 1961;
the second in Buenos Aires, Argentina, July 18-28,
1962. The most recent Consultative Meeting was
held in Brussels, Belgium, June 2-13, 1964, and
the fourth Consultative Meeting is scheduled for
November 1966 in Santiago, Chile. There has also
been a technical conference on telecommunications
which was held in Washington, D.C., June 24-28,
1963. From these Consultative Meetings have come
measures which have made international coopera-
tion more effective and furthered the peaceful uses
of the continent.

By the terms of the Treaty the signatories are di-
rected to exchange scientific data, results, and per-
sonnel. The United States has been one of the most
active parties in promoting cooperative programs.

The National Science Foundation includes in its re-
sponsibilities the arrangement, in consultation with
the Department of State, of programs of scientific
cooperation with other nations active in Antarctica.
The Foundation's cooperative programs include one
of the longest continuous scientist exchange pro-
grams between the United States and the Soviet
Union. Each year an American scientist winters
over at a Soviet base, and in return the United
States is host to a Soviet scientist. This program has
even been extended on one occasion to include the
exchange of research personnel between ocean-
ographic vessels in antarctic waters. The field pro-
gram this year includes Belgian, Chilean, Nor-
wegian, Japanese, German and Soviet scientists,
while United States researchers are joining the ex-
peditions of Argentina, Australia, Chile, Japan,
South Africa and the U.S.S.R.

The Treaty also calls for the rendering of mu-
tual assistance whenever possible. The Navy has
provided such assistance to many foreign expedi-
tions. This year the Navy aided an Argentine Air
Force expedition in its flight to the South Pole. So-
viet and British traverse parties have previously
been welcomed at the South Pole Station and United
States icebreakers have gone to the assistance of
many icebound vessels.

One of the most extensive cooperative efforts is
that carried out between New Zealand and the
United States, under an agreement by which the
United States may stage for Antarctica in New
Zealand in return for such logistic assistance as we
may be able to provide to help maintain the New
Zealand antarctic station and field parties. Thus
our aircraft aid New Zealand in mounting a size-
able field research program, while availability of
airfields and ports in New Zealand makes it possible
for the United States to concentrate its logistic sup-
port in the Ross Sea area of Antarctica.

Clearly international cooperation is more than an
ideal in Antarctica. It is an established fact that
makes possible the pooling of resources to advance
the effective scientific exploration of this enormous
area. Logistic domination of Antarctica lies beyond
the practical means of any single country and the
Antarctic Treaty is founded on the realization
that through cooperation, all countries may benefit.
For the United States, the Treaty means that we
may utilize our capability to the fullest. We are
not confined to any specific area. We may seek the
knowledge we desire in any part of the continent.
Scientific knowledge, or the beneficial uses of Ant-
arctica indicated by such knowledge, recognizes no
political boundaries. The Antarctic Treaty is a clear
and practical recognition of that fact.
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Plans and Events of the

1965-1966 Summer Season

On September 30, 1965, a U.S. Navy LC-130F,
Hercules, landed at Williams Field, McMurdo
Station. Among those aboard the aircraft were the
Commander, U.S. Naval Support Force, Antarctica;
the Commander, Antarctic Support Activities (ASA);
the Commanding Officer of Navy Air Development
Squadron SIX (VX-6); the Field Requirements
Program Director for the United States Antarctic
Research Program (USARP); the USARP Repre-
sentative at McMurdo Station; representatives of the
New Zealand Department of Scientific and Industrial
Research; and other key personnel. Their arrival
marked the beginning of the eleventh consecutive
year of United States operations in Antarctica.

Organization of the United States Antarctic Program
The antarctic program of the United States op-

erates within the framework of the Antarctic Treaty
of 1959. Although military forces provide logistic
support, the program is dedicated to peaceful pur-
poses and makes provisions for full exchange of in-
formation and maximum international cooperation.
In the existing state of technology, economic ex-
ploitation of Antarctica's natural resources is
scarcely possible, and the pursuit of peaceful pur-
poses becomes the acquisition of scientific knowl-
edge. For this activity, the Antarctic offers abun-
dant and unique possibilities in a wide range of
sciences. Without considering the many subdivi-
sions, the principal fields of investigation are geol-
ogy, biology, glaciology, seismology, meteorology,
and upper atmosphere physics including geomag-
netism and radio science. Because accurate map-
ping is essential for both planning and presentation
of accomplishments, the United States has active
programs for aerial photography and geodetic con-
trol in the areas where its scientists have worked
or expect to work in the future.

The organization, management and funding of
the scientific programs are functions of the National
Science Foundation. In consultation with the Com-
mittee on Polar Research of the National Academy
of Sciences and its many panels, with the Office
of Antarctic Programs Advisory Committee, and
with numerous individual scientists, the long-range
plan, extending over a five year period, is prepared
and updated annually. This plan is discussed with
the Department of Defense, represented by the U.S.
Naval Support Force, Antarctica, for long-range lo-
gistic capabilities, and adjustments are made as

necessary. Individual projects are prepared by sci-
entists through their institutions which may be uni-
versities, research institutions or government bu-
reaus. The Foundation assesses these individual
proposals for scientific merit and develops from
those found acceptable, a tentative, detailed research
program for the current year which falls within
the general outlines of the long-range plan. The
Navy reviews this annual program for detailed
logistic schedules, and with final adjustments, the
program is ready for field activation.

During the current season, the United States
Antarctic Research Program is being carried out at
six land-based stations, on board the research ship
USNS Eltanin and on icebreakers, and by some 28
field parties. Except for Eltanin, which is operated
by the Military Sea Transportation Service directly
for the National Science Foundation, these pro-
grams receive logistic support from the U.S. Naval
Support Force, Antarctica. For this purpose the
Navy has assigned to Deep Freeze 66, the code
name for the operation, four icebreakers, one of
which comes from the Coast Guard, three cargo
vessels, a tanker, and two destroyer-escorts to be
used as picket ships. It is also expected that
HMNZS Endeavour, a tanker, will assist in the lift
of petroleum products to McMurdo Station. There
will also be 21 Navy and 3 Army aircraft for support
in the Antarctic. Additional helicopters aboard
the icebreakers will be available when those ships
are in the area. Three Air Force C-i 3OEs of the
Military Air Transport Service (MATS) provided
lift for high-priority cargo between New Zealand
and McMurdo Station during November. For the
deployment and redeployment of personnel be-
tween the continental United States and New
Zealand, MATS special-mission aircraft will be em-
ployed, and C-124s will be available as required to
haul outsize items to McMurdo Station. In a late
development, the Royal New Zealand Air Force sent
some of its C-1301-Is to McMurdo and made cargo
space available to the United States.

Activities at McMurdo Station
The first task of the Naval Support Force is the

relief and resupply of stations, most of which serve
more than a single purpose. They not only provide
facilities for scientific projects, many of a long-
range nature, but also serve as bases for the logistic
support of other stations or of field operations. The
main logistic base of the United States, through
which most support is funneled, is McMurdo Sta-
tion, located on Ross Island at 77°51'S. 166037'E.,
directly south of New Zealand. During the 1965
Southern Hemisphere winter, McMurdo Station had
a population of 220, and at the height of the op-
erating season may have as many as 1,000 in-
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ORGANIZATION OF NAVAL
SUPPORT FORCE, ANTARCTICA

Commander, Task Force 43—Rear Admiral F. E.
Bakutis, USN

Commander, Antarctic Support Activities—Captain
H. M. Kosciusko, USN

Commanding Officer, Naval Air Group - Com-
mander M. E. Morris, USN

Officer-in-Charge, Mobile Construction Battalion
SIX, Detachment W—Lieutenant C. V. Ripa,
CEC, USN

Commander, Ross Sea Ship Group—Commander
J. S. Blake, USN

USS Atka (AGB-3)—Commander J. S. Blake, USN
USS Glacier (AGB-4)—Commander F. P.

Faughman, USN
USS Burton Island (AGB-1 )—Commander C. L.

Gott, USN
USNS Pvt. J. R. Towle (T-AK-240)—F. A.

Giovinco, Master
USNS Pvt. F. J. Petrarca (T-AK-250)—R. A.

Wilson, Master
USNS Wyandot (T-AK-92)—C. Carisen, Master
USNS Alatna (T-AOG-82) - R. W. Colter,

Master
Commander, Antarctic Peninsula Unit—Captain

W. M. Benkert, USCG
USCGC Eastwind ( WAGB-279)—C a p t a i n

W. M. Benkert, USCG
USNS Wyandot (T-AK-92)—C. Carisen, Master

Commander, Ocean Station Unit—Lieutenant Com-
mander W. C. Earl, USN

USS Calcaterra (DER-390)—Lieutenant Com-
mander W. C. Earl, USN

USS T. J. Gary (DER-326)—Lieutenant Com-
mander R. C. Smith, USN

Commanding Officer, Air Force Task Group—Lieu-
tenant Colonel R. D. Coffee, USAF

Commanding Officer, Army Aviation Detachment—
Major W. C. Hampton, USA

UNITED STATES ANTARCTIC RESEARCH
PROGRAM FIELD REPRESENTATIVES

U.S. Antarctic Research Program Representative,
McMurdo Station—Mr. K. N. Moulton

U.S. Antarctic Research Program Representative,
Palmer Station—Dr. G. A. Llano

U.S. Antarctic Research Program Representative,
Pensacola Mountains—Mr. J. W. Huffman

U.S. Antarctic Research Program Representative,
Plateau Station—Mr. W. T. Austin

U.S. Antarctic Research Program Representative,
Christchurch, N. Z.—Mr. E. E. Goodale

U.S. Antarctic Research Program Representative,
Davisville, R. 1.—Mr. T. B. Armstrong

habitants. It is here that aircraft and ships deliver
cargo and personnel, both military and civilian,
from the outside world. From this same place men
and goods are distributed to United States stations
elsewhere in Antarctica with the sole exception of
Palmer Station in the Antarctic Peninsula. In addi-
tion, McMurdo supports scientific projects in cos-
mic rays (Bartol Research Foundation), ionospheric
physics (Douglas Aircraft Co. and National Bureau
of Standards), satellite geodesy (New Mexico State
University), and biology. For the latter discipline,
McMurdo is one of the few places in Antarctica where
year-around biological investigations are possible, and
it has a well-equipped biological laboratory. Navy
aerographers take upper air meteorological observa-
tions throughout the year, with efforts expanded in
the summer period in support of the extensive air-
craft operations. The vicinity of McMurdo Sound
is of great interest to the geologist and glaciologist
as well as to the biologist and, during the summer,
numerous small scientific parties operate in the area
and depend upon the station for field support.

Summer Stations
Antarctic flying, hazardous at best, would be even

more so were it not for the existence of three sum-
mer stations where small detachments of Navy
aerographers take and transmit meteorological ob-
servations. The first of these stations to open was
Hallett, located at 72°18'S. 170 0 18'E. on the flying
route from New Zealand to McMurdo Station. Es-
tablished in 1957 as a year-around facility, Hallett
was closed down for the winter at the end of the
1964-1965 season. On September 6, an LC-47
from McMurdo, landing on sea ice, brought in nine
members of the U.S. Antarctic Support Activities to
put the station back in operation, lay out an ice
runway, and reactivate the aerological equipment.
On September 30, when the initial fly-in from
New Zealand to McMurdo occurred, the station was
in full operation. On October 8 Rear Admiral
Fred E. Bakutis, USN, Commander, U.S. Naval
Support Force, Antarctica, accompanied by Cap-
tain H. M. Kosciusko, USN, Commander, Ant-
arctic Support Activities, visited the station.

Because of the favorable environment and the ex-
istence of a small laboratory, biological studies will
also be carried on at Hallett. These include endo-
parasitic studies of vertebrates by a team under Dr.
Harry L. Holloway of Roanoke College; parent and
chick relationships among Adélie penguins by Mr.
David Thompson of the University of Wisconsin;
studies of insects and their ecology under Dr.
J. Linsley Gressitt of the Bernice P. Bishop Mu-
seum; and a brief visit by Dr. Derry D. Koob of
Ohio State University who is studying the ecology
of algae. In addition, it is expected that a New
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Zealand biological party from the Dominion Mu-
seum at Wellington will use the Hallett Station fa-
cilities.

No scientific projects are scheduled for the other
two smaller stations. They exist primarily to fur-
nish en route weather information, but both main-
tain small supplies of aviation fuel for use in an
emergency. Little Jeana at 81'23'S. 170 0 45'E. is on
the flight path between McMurdo and the South
Pole. The present station, successor to an earlier
one at a slightly different location, was established
in October 1964 and consists of four portable, van-
type units, usually manned by a complement of
three men. Little Jeana was reactivated for the cur-
rent season on October 1, 1965. Brockton, the
other station, is new this year and was established
on October 3 at 78°45 1S. 174°40'W., where it is
in position to furnish information needed for flights
between McMurdo and Byrd Stations. Also of van-
type construction, Brockton takes the place of Little
Rockford, formerly located at 79 0 14'S. 147'29'W.

Byrd Station Activities
The day following the establishment of Brockton,

an LC-130F of VX-6 landed at Byrd Station,
79 0 59'S. 120 0 01'W., with Admiral Bakutis and
Captain Kosciusko on board. Byrd, the second largest
of United States antarctic stations, is important for
year-around scientific programs and is also used as
a staging base for local field parties. During the
1966 winter, 13 persons will be engaged in nine
projects in meteorology and terrestrial and upper
atmosphere physics. Studies in seismology and geo-
magnetism by the United States Coast and Geodetic
Survey, on the nature of the ionosphere by the Na-
tional Bureau of Standards, of aurora and airgiow
by the Arctic Institute of North America, and in
meteorology by the United States Weather Bureau,
all began in 1957 during the International Geophysi-
cal Year and were moved from the original site a few
miles away when the new Byrd Station was opened in
1962. Several other programs, principally in upper
atmosphere physics, have been added since the
completion of the International Geophysical Year
program.

The Stanford University VLF program, part of
which is carried out in cooperation with the Ca-
nadian Pacific Naval Laboratory, includes a readout
facility for monitoring the Alouette and other satel-
lites. A special dish antenna for receiving signals
from the Polar Orbiting Geophysical Observatory
(POGO) was installed last year, and regular re-
cordings began immediately following the launch of
POGO on October 14 of this year.

A senior investigator in the VLF program, Sir
Charles Wright of the Pacific Naval Laboratory, will
visit Byrd Station this summer. It will be the fourth

(Photo: Stanford lJniverdtv)
POGO Antenna

journey to Antarctica for Sir Charles, who partici-
pated in Scott's last expedition in 1910.

Last season saw the installation at Byrd Station
of a 21-mile long antenna laid on the surface of the
snow for the investigation of extremely low fre-
quency (ELF) as well as VLF, transmissions by
the University of Washington. A facility to house
equipment and provide accommodations for two
scientists and a technician will be built 13½ miles
from the main station. It is hoped to produce con-
trolled, man-made whistlers, a radio noise phe-
nomenon usually associated with thunderstorms
and useful in the study of the magnetosphere.

Upper atmosphere phenomena are closely inter-
related with the Earth's magnetic field, and many
are influenced by the lines of magnetic force that
arch across the geomagnetic equator. Scientists are
interested, therefore, in studies at both ends, called
conjugate points, of these lines of force. Byrd is
favorably located for this type of investigation. Its
conjugate point in the Northern Hemisphere is located
at Great Whale River in Quebec Province, also the
site of a similar upper atmosphere station. Long-
term studies of the radio wave absorption proper-
ties of the ionosphere are being made at these two
places by the National Bureau of Standards. The
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Arctic Institute of North America is investigating the
northern and southern auroras at these same con-
jugate points. Other upper atmosphere projects at
Byrd include the use of a spectrograph by the Uni-
versity of Colorado to study the diurnal variations of
auroral hydrogen emissions, and investigation by the
National Bureau of Standards of the light given off by
irradiated sodium molecules in the high atmosphere.

During the summer season, from November to
March, field parties in geology and glaciology will
stage through Byrd into various points in West
Antarctica. In the vicinity of the station, Dr. Clair
C. Patterson and a party of five from the California
Institute of Technology, with the assistance of stu-
dents from New Zealand universities, will obtain
snow samples to determine by later chemical analy-
sis the amount of common lead precipitated over the
last 60 years. Similar studies in Greenland have re-
vealed a marked increase of such deposits over the
last two decades from the growing use of leaded
gasolines in industrialized areas. Antarctica is the
least contaminated part of the world, and a com-
parison with the Greenland results should give in -
formation about the atmospheric circulation be-
tween the two hemispheres.

Mr. A. J. Gow and an assistant from the U.S.
Army's Cold Regions Research and Engineering
Laboratory (CRREL) will visit Byrd to study
snow accumulation and crystal growth in firn as part
of a larger glaciological study being carried out at
several locations in Antarctica and Greenland.

South Pole Station Activities
At Amundsen-Scott South Pole Station the sun

returns somewhat later than at Byrd, and the station
is located higher on the plateau, 2,800 meters above
sea level as compared to Byrd's 1,515. Warming,
therefore, is delayed, and flight operations are not
feasible until a later date. This year, the first air-
craft flew in on October 23, at 0209 hours, the ear-
liest arrival in South Pole history. Aboard the
plane, in addition to Admiral Bakutis and Captain
Kosciusko, were the naval personnel to relieve those
who had wintered over.

Continuing station scientific projects at the South
Pole generally parallel those at Byrd Station and
are for the most part carried out by the same or-
ganizations. The Coast and Geodetic Survey con-
ducts observations in geomagnetism and seismology,
and the National Bureau of Standards operates
the ionospheric sounder, investigates the distribu-
tion of sodium in the upper atmosphere, and car-
ries out conjugate point studies. In a related field,
the Bartol Research Foundation records variations
in cosmic radiation as part of a worldwide cosmic
ray network which, in the Antarctic, includes an in-
stallation at the United States' McMurdo Station.

The Bartol representative at the South Pole Station
also maintains the Stanford University VLF radio-
science program.

In addition to standard weather observations,
Weather Bureau personnel at the South Pole take
special readings of ozone and atmospheric radio-
activity, collect snow samples for chemical analysis,
and measure the "chill factor." Here, as at Byrd and
Hallett, they also participate in the expanded
weather observation program needed to support
aircraft operations during the summer.

No special summer scientific projects are sched-
uled for the South Pole, but personnel and supplies
for the South Pole-Queen Maud Land Traverse,
which last year reached the Pole of Inaccessibility,
will be staged through the station, as will the con-
struction and wintering-over personnel of the Plateau
Station, where the traverse will conclude this year's
journey.

Upper Atmosphere Physics at Vostok
The Geographic South Pole has, for upper at-

mosphere research, the distinction of being the sole
spot on Earth where observatories are stationary in
relation to space, possessing this advantage over the
North Pole, where the sea ice is constantly moving.
Another location with unique advantages for upper
atmosphere research is the Soviet Vostok Station be-
cause of its location at the Geomagnetic South Pole,
78 0 28'S. 106 0 52'E. Here, in January 1964, equip-
ment was installed for a number of U.S.—U.S.S.R.
cooperative studies in upper atmosphere physics.
During the subsequent winter this equipment was
operated by a United States exchange scientist with
the assistance of his Soviet colleagues. The following
year, however, Soviet technicians took over and
maintained both the equipment and the program.
This season Dr. Victor P. Hessler and Mr. John D.
Jacobs, both with experience at Vostok, will fly out
to the station accompanied by Mr. John H. Taylor,
who will remain over next winter as United States
exchange scientist. The three men will check the
equipment for the VLF, ELF, and forward scatter
programs, all of which have previously been active.
Last year Dr. Hessler demonstrated for the first
time the possibility of measuring earth currents over
an ice cap and will institute a formal program for
Mr. Taylor to carry out. Sometime in January Dr.
Hessler and Mr. Jacobs will be picked up and re-
turned to McMurdo Station.

Palmer and Eights Stations
The two other stations, Palmer and Eights, were

occupied during the 1965 winter. Eights Station, at
75 0 14S . 77 0 10'W., about 1,500 statute miles from
McMurdo, was first visited by aircraft on November
9. At that time, part of the equipment was re-
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moved and returned to McMurdo. The last flight
occurred on November 14 and Eights was closed
down after almost three years of operation. Much
of the equipment that was taken out is destined for
transfer to the new Plateau Station. It is quite pos-
sible that Eights Station will be reopened late in
1967 in time for the next active sunspot period.

Palmer Station, which was established last year
on Anvers Island off the Antarctic Peninsula, dur-
ing its initial winter of operation supported glacio-
logical studies by Ohio State University which in-
cluded a limited program of meteorological observa-
tions at the station and on the nearby ice cap.
These studies will be continued for a second year.
During the same period, Bernice P. Bishop Museum
conducted an ecological survey of land arthropods.
This program will be continued also.

Because of its location, Palmer Station is supported
by a different supply line than that which runs
through New Zealand. It will be relieved and re-
supplied by ship during January and February
1966. Details of these operations and other ac-
tivities in the Antarctic Peninsula are given below
under Palmer Station Operations.

Station Resupply Schedule
Simultaneously with the reopening of the stations,

other activities commence. For the Naval Support
Force, chief among these is the resupply of the sta-
tions themselves. In the Ross Sea area only Mc-
Murdo and Hallett Stations can be approached from
the sea, and ice conditions off Hallett frequently
make amphibious operations hazardous to both
cargo ships and landing craft. Dry cargo will
therefore be delivered by aircraft either directly
from Christchurch or by way of McMurdo. The
latter station, except for high priority items, will re-
ceive its supplies by ship beginning in December
and in addition, both dry cargo and fuel for the
inland stations will be put ashore there. To take
advantage of the full season, however, it is neces-
sary that construction and maintenance personnel
and summer scientific parties, together with their
equipment, be in the field in October and Novem-
ber, before ships can penetrate the ice pack. There-
fore, at least until mid-December, when the ships
begin to arrive, materials to be airlifted to the in-
land stations must have been delivered to McMurdo
the previous season.

For cargo operations within Antarctica, the Navy
uses principally its four LC-130Fs which are ex-
pected to carry about 4,000 tons, including pas-
sengers, during Deep Freeze 66, but for the resup-
plying of Hallett and for the support of some field
parties, other, smaller capacity aircraft are used.
Scheduled tonnage for the South Pole this year is
1,707 short tons, which includes 450 passengers, es-

timated to weigh 65 tons, and 405,000 gallons, or
1,393 tons, of bulk aviation and heating fuels. Byrd
will receive 1,402 tons, divided between dry cargo,
380 tons; 480 passengers, 68 tons; and 285,000 gal-
ions of bulk fuels, 954 tons. Not included in the
figures for Byrd are 306 tons—of which 162 will be
in the form of fuel and eight in passenger weight—
that are being taken directly to the site of the new
VLF sub-station.

An increase over last year of about 300 tons in
deliveries to the South Pole results largely from the
need for fuel to support aircraft staging through to
the new Plateau Station. To the latter installation,
the LC-13017s will carry 529 tons, of which 60,000
gallons of diesel oil will account for 204 tons. The
remainder includes 76 tons of construction materials
and 50 passengers. Of the three summer stations,
Brockton, which is new, will receive 107 tons and,
as at Plateau Station, the largest categories are bulk
diesel, 17 tons, and construction materials, 40 tons.
The other two require only modest amounts: Little
Jeana, 53 tons, and Hallett, 46 tons. The latter will
receive additional supplies from an icebreaker early
in February. No supplies were delivered to Eights
before its closing, but about 20 tons of equipment
and stores were removed. Most important were
three generators and 11 tons of scientific equipment.

New Zealand to Antarctica Airlift
Each year changes in plans, unexpected additions

to the program, and unforeseeable contingencies
make necessary the airlift of cargo from New
Zealand to McMurdo, occasionally with a stop en
route at Hallett. Also, summer scientific and naval
support personnel are flown in at the beginning of
the season. The amount of return cargo is small,
but both scientists and navy men who have wintered
over make the first leg of their journey home in
this fashion, as do many summer personnel when
they have completed their duties. Some cargo and
a few people are carried by Navy LC-13017s, but
these aircraft are heavily committed within the
Antarctic. The principal reliance for carrying pas-
sengers is placed on two C-12lJs, Super-Constella-
tions, of VX-6, while high-priority cargo and also
some personnel are carried by the three Air Force
C-i 3OEs. During November, these MATS aircraft
flew 15 round trip flights between Christchurch
and McMurdo Station. An Army helicopter unit
with three aircraft, crews, and spare parts arrived
in two Air Force C-124s during October.

For the first time, the Royal New Zealand Air
Force participated in the airlift with three flights of
C-1 30H aircraft, the first of which landed at Mc-
Murdo on October 27. They delivered about 35
tons of United States cargo along with cargo for
New Zealand's Scott Base.
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Construction
Among the units sent into the field early is a naval

Mobile Construction Battalion (MCB) detachment.
It has the responsibility to undertake major construc-
tion, repairs, and rehabilitation, while Antarctic Sup-
port Activities (ASA), which operates the stations
and other shore facilities, performs general mainte-
nance and smaller repairs and minor construction.
This season's plans call for the establishment of two
relocatable scientific facilities. The VLF sub-station,
to be located approximately 13 1/2 miles from Byrd
Station, is one of these. It will be composed
of three van-type structures mounted on skids.
These vans, designed to fit into the cargo bay of an
LC-130F, are fully equipped before being flown
into the field. Once on the site, they will be
maneuvered into place, joined together, and the
whole complex, including a fuel storage area, cov-
ered by metal arches to protect it against drifting
snow. Accommodations will be available for four
persons over an extended period of time.

A larger construction project will be undertaken
on the polar plateau in Queen Maud Land at ap-
proximately 79 0 28'S. 40°35'E. The exact location
will be determined later in the season depending
upon the findings of aerial reconnaissance and the
progress of the South Pole-Queen Maud Land
Traverse which will ultimately cache its vehicles at
the station. To be known as Plateau Station, the
new scientific facility will consist of a main complex
of five vans linked together to provide maximum
living and working space, and an emergency camp
and scientific sub-station. In planning Plateau
Station, it had to be assumed that temperatures
would drop lower than those at the South Pole and
possibly below the world's record of - 88.2° C.
(- 126.9° F.). At about - 51° C. (- 600 F.) diesel
oil for example, becomes a jelly-like substance. The
fuel, stored in bladders, will be kept flowing by heat
from the station's generators.

Plateau Station will accommodate four naval
personnel who will operate the station and four
scientists who will be engaged in various projects.
Those conducted by the Arctic Institute of North
America in aurora and airgiow, by the Coast and
Geodetic Survey in geomagnetism, by Stanford
University in VLF propagation, and by the U.S.
Army Natick Laboratories in radiation climatology,
parallel programs carried out at the South Pole and
Byrd Stations. The United States Weather Bureau,
in addition to the customary observations, will con-
centrate on the lower atmosphere, on micrometeoro-
logical conditions, and on snow temperatures to a
depth of 40 feet, while the National Bureau of
Standards will have equipment for a VLF propa-
gation study with the primary purpose of determin-

ing what happens to VLF radio waves as they
travel over long distances and especially as they
pass near a large irregularity in the magnetic field
in the South Atlantic. A Navy doctor will conduct a
physiological program. It is expected that Plateau
Station will be occupied for two years, after which
the vans and equipment will be removed. A repre-
sentative of the National Aeronautics and Space
Administration will visit Antarctica to observe the
installation of Plateau Station in January.

At the South Pole, the increase in flying required
to support the Queen Maud Land Traverse and the
building of Plateau Station has made necessary the
installation of three 25,000-gallon fuel bladders for
aviation fuel. Other scheduled construction items
include the addition of an automatic fire prevention
system in the diesel generator plant, a new heating
system for the weather balloon inflation shelter, and
a second deck to the undersnow storage tunnel.

Such projects are typical of the long-term im-
provement program being conducted at all United
States antarctic stations. At McMurdo Station, for
example, a new six-bed dispensary with a fully
equipped operating room, examination equipment,
and other facilities will be completed. At the same
time, the Construction Battalion will begin work on
a personnel building which, when finished during
Deep Freeze 68 will have berthing for 250 men
and messing space for 500. Other important addi-
tions will be an extensive garage and public works
center and a supply warehouse for VX-6. Water,
fuel, and sewerage systems will be extended. Major
construction is not planned for the other stations,
although at all stations much routine maintenance
and minor construction will be performed, all tend-
ing to make them more liveable and efficient.

Scientific Field Parties—McMurdo Area
Geographical discovery, once the principal objec-

tive of antarctic activity, has faded into the back-
ground as the area of the unknown has almost
ceased to exist. Field work, however, has increased,
and during the current season, 28 field projects will
be supported out of McMurdo, South Pole and Byrd
Stations. These parties vary greatly in size and
logistic requirements, but, with rare exceptions, some
aviation support is required for all. In fact, it is the
intelligent use of aircraft that has made the con-
temporary type of field investigations possible. In
general, these may be divided into two categories:
those operating over relatively long periods at a
distance from an established station, and those
being carried on in proximity to a base to which
the investigators may frequently return.

For the second category, McMurdo Station pre-
sents many advantages with its ample facilities, ade-
quate transportation, and scientifically interesting
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opportunities, especially in biology and geology. Be-
ginning in November, Dr. Carleton Ray of the New
York Zoological Society and an assistant will con-
tinue the study of antarctic seals begun two years
ago, using the sub-ice observation chamber sunk
through the fast ice near McMurdo Station. In early
January, Dr. Ray and his assistant will embark on an
icebreaker to conduct aerial and underwater surveys
from McMurdo Sound to Cape Adare.

(Photo: Dennis Willows)

Sub-ice Observation Chamber

A biologist from Roanoke College who is studying
internal parasites of vertebrates at Hallett during
the summer, will move to McMurdo at the end of
the season to continue his studies over the winter
in the local laboratory. Before his arrival, there
will be other users of this facility. Dr. Robert W.
Morris of the University of Oregon with two assist-
ants will investigate thermal-metabolic relationships
in antarctic fishes to determine if they can make
compensatory metabolic rate adjustments at rela-
tively high temperatures. The results are expected

to shed light on the factors governing the geo-
graphical distribution of fishes.

The Bernice P. Bishop Museum, which for some
years has been studying the dispersal of insects in
the Pacific Basin, including Antarctica, will have an
investigator in the McMurdo area, as well as in sev-
eral other parts of the Antarctic. Finally, Dr.
Derry D. Koob of the Ohio State University is using
the McMurdo biological laboratory as a base for
studies begun last year on the ecology of antarctic
algae. He and his assistant expect also to visit the
Dufek Massif and locations in Victoria Land north
of the Wright Valley. Toward the end of the sea-
son, they will go aboard an icebreaker. The proj-
ects being carried out near the station require only
minimal aviation support, usually in the form of
short helicopter flights.

At Cape Crozier, across Ross Island from Hut
Point, scientists from the Johns Hopkins University
under the direction of Dr. William J. L. Sladen,
have for six years carried out population studies of
penguins, using bird-banding techniques. They have
been largely concerned with the complex "sociology"
of the Adélies. This season, a study of the adapta-
tion by the Emperor penguin to his harsh environ-
ment has been added. Special emphasis will be
placed on physiology and group behavior. The
Johns Hopkins party will be joined by Dr. Robert
E. Feeney of the University of California at Davis,
who is investigating the comparative and evolution-
ary biochemistry of proteins in Adélie penguin
eggs. He expects also to begin studies on the bio-
chemistry of local fishes. For persons working at
Cape Crozier there is a hut with simple accommo-
dations. Helicopters based at McMurdo provide
transportation for both men and supplies.

The geology of the western side of the Ross Sea
has interested investigators ever since the expedi-
tion of Sir James Ross first sighted the area in 1841,
and the surgeon of HMS Erebus set down his
geological observations. The British explorers of the
early twentieth century, Scott and Shackleton, had
competent geologists in their parties and the pres-
ent-day United States and New Zealand expeditions
have built on their work. This year, a University
of Kansas project under Dr. Wakefield Dort will
study the cirques along the eastern face of the
Royal Society Range, in the Kukri Hills, and at
Granite Harbor. Some 20 flights by helicopter from
McMurdo will be required to effect camp transfers,
and late in the season additional flights by Army
UH-113 helicopters will be made to visit sites high
in the Royal Society Range.

Dr. Allan B. Cox of the United States Geological
Survey will collect between 700 and 1,000 small
rock cores of the McMurdo Sound volcanics for
paleomagnetic studies. Extensive helicopter support

12	 ANTARCTIC JOURNAL



will be required to lift the two-man team and its
equipment to the many sites it hopes to visit. Not
requiring the same volume of support are two other
projects both of which are continuing investigations
commenced previously. Dr. Miles Hayes and two
graduate students of the University of Massachusetts
will investigate the upper end of Victoria Valley as
part of a study of the geomorphology and glacial
geology of ice-free valleys to the west of McMurdo
Sound. In the same area, Professor Robert B. Black
and Dr. Carl Bowser will be active for approxi -
mately a month remeasuring and reinstalling long-
term strain networks established for their pat-
terned-ground studies, begun in 1961.

There will also be guest scientists at work in the
area. A Japanese party led by Dr. Tetsuya Toni
has for two seasons carried on geochemical investi-
gations of the lakes in the ice-free valleys, and ex-
pects to return this year for about a month. A
Belgian geologist, Dr. R. A. Souchez of the Free
University of Brussels, is conducting glacial geologi-
cal studies in the general area, attaching himself to
other parties as the opportunity arises.

The alpine glaciers of the Taylor and Wright
Valleys have interested scientists ever since the
first Scott Expedition of 1901. This year, under
the direction of Dr. R. Cameron, the Ohio State
University will commence investigation of one of
the glaciers flowing from the névé field of the
Asgard Range. A tunnel will be constructed as
one of the means to study the bed of a glacier that
remains below the melting point throughout its
thickness. Before a Jamesway camp is created to
house the investigators, a reconnaissance flight will
be made with landings at several spots that look
promising from aerial photographs. During the sea-
son, Mr. A. J. Gow and an assistant from the Cold
Regions Research and Engineering Laboratory will
join the Ohio State group. Mr. Gow also expects to
visit the Dailey Islands and Byrd and Eights Sta-
tions in the course of his glaciological investigations.

Remote Field Programs

Of the distant field programs, the most ambitious
one is a comprehensive study of the Pensacola
Mountains combining six scientific projects into a
single effort. Eighteen scientists and a United
States Antarctic Research Program coordinator will
be supported in the field by an Army aviation unit
with three UH-113 helicopters and a complement of
12, a VX-6 LC-47 crew of six, and a Navy
aerographer. To place the survey in the field, LC-
1 3OFs will be used and are expected to lift about
209 tons of major supply items. The main camp
will be established at the old Camp Neptune site,
83 0 57'S. 57 0 15' W., where three new Jamesways will
be added to the one set up last season. The Pa-

tuxent Mountain Camp, consisting of one Jamesway
erected in 1962-1963, will be reactivated, and addi-
tional fuel caches will be established in the northern-
most part of the mountains between the Dufek Massif
and the Forrestal Range. In addition to the helicop-
ters, the scientists will have motor toboggans for
movement on the surface.

(Photo: P. M. Smith)
Camp Neptune

The chief scientist is Dr. Dwight L. Schmidt of
the United States Geological Survey, who will also
lead a four-man reconnaissance geology team. It
will concentrate on the northernmost exposures of
the mountains which have not yet been studied.
Additional work will be undertaken in the Pa-
tuxent Mountains and the Neptune Range, and the
snow stakes set out in previous years will be re-
measured. If flying time and fuel permit, the recon-
naissance will be extended to Mounts Spann and Fer-
rara, isolated nunataks north of the Forrestal Range.
It is the hope of the geodetic control team, also
composed of four men from the Geological Survey
under Mr. Ezekiel Soza, to extend an electrotape
survey to these same nunataks, after it has com-
pleted the line between the Patuxent Mountains
and the Dufek Massif.

Another Geological Survey project involves a
geophysical survey party of four men who will
make magnetic observations, gravity measurements,
and seismic soundings to determine the sub-ice rock
structure in the vicinity of the mountains. An LC-47
of VX-6 will fly about 4,000 miles of east-west lines
towing a magnetometer to obtain magnetic data use-
ful in interpreting the seismic and gravity measure-
ments. Helicopters will lift the scientists to the sites
where these latter measurements are to be made.

Throughout the program an entomologist from
the Bernice P. Bishop Museum studying insect
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ecology and dispersal, will be with the party. Dr.
James Schopf, a paleontologist from the Geological
Survey Coal Laboratory, and an assistant will ar-
rive in the Pensacolas about December 1, after
completing a study of microfossils in the Ohio and
Wisconsin Ranges of the Horlick Mountains.

As indicated above, Dr. Schopf of the Geological
Survey expects to do some of his work in the
Horlick Mountains. While in that part of West Ant-
arctica, he and his assistant will share the accom-
modations and work alongside a four-man party led
by Dr. Lawrence A. Frakes of the University of
California at Los Angeles. These investigators will
conduct research on Permo-Carboniferous rocks
and are especially interested in ancient glacial
gravels, known as tillites, which have been discov-
ered along the Transantarctic Mountains. Similar
outcrops have been found in the Falkland Islands,
Australia, and South Africa, and from their study,
light may be shed on the hypothesis of continental
drift, which postulates that Antarctica was once
the center of a great land mass composed of the
existing Southern Hemisphere continents. While in
the field, the party expects to live in tents and will
use three motor toboggans for getting about. At
the conclusion of its work in the Horlicks, the
UCLA party will move to Darwin Glacier in the Mc-
Murdo Sound area, while Dr. Schopf goes to the
Pensacolas.

In 1961, a United States traverse, operating in
Ellsworth Land, discovered unknown mountain
ranges and nunataks northeast of Eights Station.
This year, Dr. Thomas S. Laudon, a veteran of the
1961 traverse, is leading a five-man geological party
from the University of Wisconsin to make detailed
surveys of this area. Dr. Martin Halpern from the
Graduate Research Center of the Southwest will join
the party to collect geological specimens for age de-
terminations. They will be accompanied by a Navy
aerographer who will provide weather information
for aerial photographic flights during November
and December. Because of the long distance, about
1,550 miles, across the auroral zone from Mc-
Murdo, some difficulties may be experienced with
radio transmission, especially important for relaying
weather information. Byrd and Pole Stations and
the Pensacola survey party have been alerted to this
problem and asked to cooperate in getting mes-
sages through.

In the field of glaciology, it is important to obtain
information about ice movements. This is done by
setting out stakes and then measuring the stretch
between them. The results will be absolute move-
ment if there is a fixed position, such as a moun-
tain, for reference, but will indicate only relative
movement or "strain," if no landmark exists. In
1963, the Ohio State University set out 130 markers

between Byrd Station and the Whitmore Mountains,
230 miles to the southwest. The network of mark-
ers was photographed from the air at that time. This
season, a three-man team under Mr. Robert Gunn
will resurvey the markers starting from the Whit-
more Mountains and using a 743D Sno-cat vehicle
for transportation. So that aircraft may again ac-
curately photograph the network, triangulation mark-
ers will be cleared of accumulated snow. Compari-
son of the two surveys will provide the first definite
information on ice movement in this part of Marie
Byrd Land.

Similarly, a party from the Grand Valley State
College in Michigan will resurvey strain stakes laid
out earlier, some of them as far back as the Inter-
national Geophysical Year, along the Ross Ice
Shelf. Led by Mr. Egon Dorrer, it will start from
McMurdo with four motor toboggans and eight
Nansen sledges and work eastward to the vicinity of
Roosevelt Island. The party will then turn south
and proceed for approximately 150 miles along the
168th West meridian. Resupply along the route
will be furnished by C-47 aircraft from McMurdo,
the station to which they will return in January.
Time permitting, they will then visit the South Pole
and remeasure the strain net established there dur-
ing the 1962-1963 season.

The last great unknown area of Antarctica lies
between the South Pole and the coast of Queen Maud
Land. Last year, a United States traverse entered
this area and proceeded in a zig-zag route to the un-
occupied Soviet station at the Pole of Inaccessibility
(82°06'S. 55 0E.), where the geophysical observa-

(Photo: E. E. Picciotto)
Pole of Inaccessibility
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tions linked up with those made earlier by the So-
viets in the area to the east. Vehicles and equip-
ment were cached for the winter at this point, and
will be broken out this year by a 10-man party
under the leadership of Dr. Edgar E. Picciotto of
the Free University of Brussels, who is working
under a cooperative arrangement with the Ohio
State University. The latter institution is assigning
two glaciologists to the expedition. Other members
of the party include two traverse engineers and three
geophysicists from the University of Wisconsin, a
geomagnetician-navigator from the Coast and Geo-
detic Survey, and a glaciologist from Norway. They
will travel in one 743 and two 843 diesel Sno-cats and
expect to end their journey at Plateau Station about
February 1.

The traverse party arrived at the Pole of Inac-
cessibility on November 22, and began preparations
for the journey. Along the route, they will deter-
mine ice thickness, sub-glacial topography, and
surface elevations by means of seismic and radio
soundings and barometric readings. Measurements
will be made regularly of the magnetic field and the
traverse leader will collect snow samples for later
geochemical analyses. In addition to initial flights to
get the party started, two resupply flights will be
made, the first about December 20 and the second
in mid-January. The route in general will follow
the reconnaissance track flown in December 1964,
but some deviations may occur because of scientific
findings along the way, the progress of the expedi-
tion, and the exact location of Plateau Station. At
the end of the journey men, equipment, and, if pos-
sible, vehicles will be flown back to McMurdo
Station. Next season the vehicles will be over-
hauled, and the traverse is expected to resume dur-
ing the 1967-1968 season.

The U.S. Naval Support Force, Antarctica, also
assists New Zealand scientific projects as part of
the cooperative arrangements binding these two
antarctic programs closely together. This season
one New Zealand geological survey team will op-
erate at the head of the Beardmore Glacier about
500 miles from McMurdo Sound, while another
will be in the Terra Nova Bay area about 250
miles north of McMurdo. A second group of
geologists from New Zealand's Wellington Univer-
sity will work nearby. United States entomologists
from the Bernice P. Bishop Museum will join these
New Zealand parties around Terra Nova Bay.

Aerial Photography
From the time of Admiral Byrd's first expedition,

aerial photography has been recognized as indis-
pensable to both exploration and scientific activity.
It is the hope of scientists that from the photog-
raphic efforts of the many expeditions in Ant-

arctica, material will gradually become available
for mapping the entire area in detail. The United
States is preparing maps at a scale of 1:250,000 of
those portions of West Antarctica where its sci-
entists are most active. These maps are produced
by the Geological Survey from aerial photographs
taken by naval aircraft. To carry out their mission,
VX-6 has an LC-130F and a C-121J fitted for
photographic work. First priority this season is for
photographing the part of Ellsworth Land that lies
at the base of the Antarctic Peninsula. Second, it is
planned to complete the survey of the Amundsen Sea
coast and then extend that survey eastward to include
Thurston Island. First priority for the C-121J is
photographing the eastern side of the Ross Ice Shelf.

In addition to aerial mapping, special photog-
raphy is flown for both scientific and operational
purposes. Cape Crozier is photographed annually
as part of a study of the penguin population.
Photographic information is also important for the
magnetic project in the Pensacola Mountains and for
the ice movement study being carried on by Ohio
State University. New Zealand scientists have re-
quested aerial photographic coverage of the ice
breakout in McMurdo Sound as part of a long-
term investigation of local ice conditions. Geologists
also find photography a useful interpretive tool
and have asked that many features in the McMurdo
area be covered.

Ship Operations
The early season period, with its extensive air

operations and influx of scientists and summer sup-
port personnel, places a heavy drain on stocks of
fuel and supplies, which cannot be replenished until
the cargo ships and tankers arrive about mid-
December. Before these ships can enter McMurdo
Sound, the way must be cleared by icebreakers,
three of which—USS Atka, USS Burton Island, and
USS Glacier—were assigned to the Ross Sea this
season. Burton Island departed Port Lyttelton, New
Zealand, on November 14, and Glacier left Wel-
lington on November 15. Atka, which had been
scheduled to leave at the same time as Burton
Island, was delayed in Wellington for engine re-
pairs until November 23. After a brief stop at Port
Lyttelton, she finally sailed for Antarctica on No-
vember 25. In the meantime, Glacier and Burton
Island had crossed the pack and encountered fast bay
ice on the twenty-third of the month. They im-
mediately set about breaking a channel into Mc-
Murdo Station and were engaged in this activity
with Atka hastening to join them when November
ended.

Of the resupply vessels, the tankers USNS
Alatna and HMNZS Endeavour were expected to
be the first to arrive. The latter ship, primarily en-
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gaged in the resupply of New Zealand's Scott Base,
makes excess capacity available to transport fuels
for United States use. She was scheduled to leave
Port Lyttelton on December 5 and arrive at Mc-
Murdo on December 15. A latna was expected to
arrive at the same time, although she was scheduled
to depart Port Lyttelton a day after Endeavour.
Later in the season Endeavour would make another
run to McMurdo, and Alatna two. During the sea-
son about 5,148,000 gallons of bulk petroleum
products will be delivered to McMurdo.

For the movement of dry cargo, there are three
ships assigned from the Military Sea Transporta-
tion Service. USNS Pvt. John R. Towle was to leave
Port Lyttelton on December 15 and reach Mc-
Murdo on December 22. She will be followed by
USNS Pvt. Frank J. Petrarca, which will arrive at
McMurdo on January 6. The third ship, USNS
Wyandot will go to McMurdo from Palmer Station
on Anvers Island. She will then proceed to Port
Lyttelton and return to McMurdo on March 2 and,
in company with Glacier, pick up the last of the
summer personnel. In all, the cargo ships will
carry about 16,000 measurement tons to Antarctica
during the season.

As well as breaking the channel into McMurdo
Station, the icebreakers will provide escort to cargo
vessels and tankers in crossing the pack. It is not
believed that these services will be required after
early January, although an icebreaker will be
available in the McMurdo area. Atka was origi-
nally scheduled to return briefly to Port Lyttelton
about mid-January and then return to McMurdo.
She will make one supply trip to Hallett Station on
February 3 or 4 and will leave McMurdo for the
last time on February 24, stopping briefly at Hal-
lett to close the station and remove the last of the
summer personnel. Glacier will also go back briefly
to New Zealand, visiting Wellington between Janu-
ary 24 and 29. She will be at McMurdo again on
February 5, and will remain in the Antarctic until
March 3, when she will depart along with Wyandot.
The third icebreaker, Burton Island, will spend the
first two weeks of January supporting scientific par-
ties in a survey along the coast from Ross Island
to Cape Adare. After she has disembarked the sci-
entists, she will leave McMurdo on January 17 for
New Zealand and home.

Not connected with the Ross Sea ship group, but
also operating out of New Zealand, are the two
Ocean Station vessels, USS Thomas J. Gary and
USS Calcaterra. They will alternate on Ocean Sta-
tion in the vicinity of 60°S. 160°E., and will
furnish meteorological information for flights be-
tween New Zealand and Antarctica. They will also
provide navigational and communication assist-
ance to passing aircraft and be ready to act as search

and rescue vessels if needed. In passing back and
forth between Ocean Station and Dunedin, New
Zealand, they will stop at the Campbell Island
scientific station. Calcaterra was the first to as-
sume this duty on September 28, in time for the
first fly-in to McMurdo on September 30, and was
relieved on October 22 by Thomas J. Gary. The
vessels will continue to follow this pattern, alternat-
ing with one another, until the end of the flying
season about February 27.

Palmer Station Operations

Palmer Station, which can be reached only by
ship, is approached by way of South America. The
Coast Guard icebreaker, USCGC Eastwind, is ex-
pected to arrive January 5. Eastwind will supply the
station with fuel and will then return the wintering-
over personnel to a South American port. Back at
Palmer Station, she will be joined by Wyandot with
the remainder of the station's resupply on January
27. Two days later Wyandot will depart directly
for McMurdo Sound.

When putting the wintering-over personnel
ashore in South America, Eastwind will pick up a
group of biologists, and after returning briefly to
Palmer Station, will support biological research in
the Antarctic Peninsula area. Again after Wyandot
departs, the icebreaker will carry the scientists to
points of interest. Among the studies to be carried
out will be an ecological survey of arthropods
(spiders, mites, and similar insects) by the Bernice
P. Bishop Museum, the distribution of marine
fungi by the University of Miami, and of the para-
sites of antarctic cephalopods (mainly octopuses)
by the Florida State University. An ornithologist
from the Smithsonian Institution will continue a
study of antarctic birds. In the vicinity of Trinity
Island, a Florida State University scientist will also
investigate geomicrobiological parameters in the Ant-
arctic Peninsula shelf. Extensive use will be made
of the hydrographic winch aboard the vessel and of
the ship's helicopters and boats. In the last cate-
gory, the Coast Guard will put aboard Eastwind
two high-performance, turbo-powered HH-52A heli-
copters partly to test this type of aircraft aboard an
icebreaker.

Science Aboard USNS Eltanin
Antarctica is surrounded by vast ocean areas

about which, even today, relatively little is known.
Continuing scientific projects aboard USNS Eltanin
are reducing this ignorance. This ship, a floating
laboratory, was remodeled from a Military Sea
Transportation Service ice-strengthened cargo ves-
sel and is operated by that organization for the Na-
tional Science Foundation. The primary purpose
of the work done on Eltanin is to investigate the
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biology and oceanography of the seas around Ant-
arctica from the edge of the pack ice northward.
Projects currently being carried out include studies
in marine biology and geology, meteorology, and
various aspects of physical and chemical oceanog-
raphy. Advantage has also been taken of Eltanin's
penetration of little-known parts of the world to
conduct research in upper atmosphere physics.

The ship has recently been concentrating on the
South Pacific. The twentieth cruise of Eltanin left
Auckland, New Zealand, on September 13, 1965,
and arrived at Valparaiso, Chile, on November 12.
Cruise 21 departed Valparaiso 11 days later and
stopped after a few days to disembark a party of
eight United States and six Chilean scientists on the
Juan Fernández Islands, known to many readers as
the scene of Defoe's Robinson Crusoe. The party
was scheduled to be picked up about January 1,
1966, and returned to Valparaiso by the Chilean
fishing schooner Falken.

During a botanical survey of these remote is-
lands, located about 400 miles west of Chile, the
scientists will look for information on the ancient
relationships and distribution of various types of
flora. Investigators from Harvard University are
concentrating on the cells and overall structure of
stemmed plants. Others, from the University of
Wisconsin, will study mosses and liverworts, while
the Michigan State University will collect and com-
pare the lichens and freshwater algae. It is ex-
pected that new varieties of plants will be found,
and a Cornell University botanist will collect and
preserve for detailed study the vegetative and floral
parts of a palm tree, the range of which is restricted
to this group of three islands.

From Juan Fernández, Eltanin proceeded west-
ward to 90°W., hence to 97°W. 40°S. and along
the fortieth parallel to 120°W. The vessel then
turned due south and after reaching 65°S., was to
begin the return voyage, arriving in Punta Arenas,
Chile, about January 5. The next cruise, number
22, will take Eltanin into the Scotia Sea from January
14 to March 18, after which she will return to Punta
Arenas. The twenty-third cruise is planned to leave
South America on March 28 and arrive in a New
Zealand port, either Auckland or Wellington, about
May 30. After a month in dry dock, Eltanin will
sail for South America, reaching Chile in early Sep-
tember, 1966.

Among the continuing projects carried out on
board is that of the U.S. Weather Bureau. It in-
cludes synoptic surface observations, rawinsonde
ascents, and ozone and radiation measurements.
Another is the marine geology program of Florida
State University. Bottom cores are taken and
analyzed for sediments and the rates at which they
are deposited. Chalk-forming organisms, min-

erals and fresh water within mineral crystals, and
the shape, distribution, and chemistry of the man-
ganese nodules which are found on the ocean floor,
are also investigated. These cores are processed
and stored by Florida State and sections are made
available for study in other laboratories.

The Lamont Geological Observatory of Columbia
University is interested in both the physical and
chemical analysis of the ocean waters and the geo-
physics of the antarctic area of the South Pacific. For
the first study, hydrographic stations are taken and
measurements are made of the temperature, salinity,
dissolved oxygen, silicate, phosphate, and pH at ap-
proximately 23 depth intervals from the surface to
the ocean floor. The geophysicists seek to deter-
mine the depth of ocean bottom sediments by
analysis of reflected shock waves and to delineate
undersea ridges by measuring their effects on the
Earth's magnetic field, and they also investigate the
flow of heat through the ocean floor.

Studies in marine biology continue to make up a
large portion of the scientific program aboard
Eltanin. The University of Southern California will
continue its biological sampling project on Cruise
22. Emphasis is on the continental slope and as-
sociated shelves, ridges and rises of Antarctica,
Chile, New Zealand, and Australia, for information
on the distribution, zonation, and total amount of
antarctic fauna.

Cephalopod studies by the University of Miami
are being carried out on Cruise 21. The objectives
of this research are to complete the identification of
current and future collections of antarctic cephalo-
pods (octopuses, squid, cuttlefish, and related types)
and to delimit their faunal composition, the levels
at which they live, and their approximate numbers.
A major objective is to relate them to species found
near South Africa.

Articulate brachiopods (primitive shell fish) are
being studied by the University of Pittsburgh on the
same cruise. Specimens are collected for physiologic
and ecologic comparisons of major types. Selected
specimens will be kept alive aboard ship in aquaria
with circulating sea water for later shipment to the
United States and detailed laboratory examination.

Columbia University continues its ecological in-
vestigations of animal plankton with emphasis on
the collection of various types and the compilation of
physical and chemical oceanographic data. The
project involves a complete space-time investigation
of plankton in the water column with emphasis on
ecology of skeletal plankton, including its hori-
zontal distribution.

Texas A&M University is engaged in two studies
aboard Eltanin. Primary productivity and standing
crop of plant plankton will be investigated during
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Cruises 21, 22, 23, and 24. The data obtained will
document biological productivity values and their
physical and chemical parameters in a little-known
ocean area. The second study, to be carried out on
Cruises 22 and 24, will be concerned with the ef-
fect of temperature on the lipids (types of fat) of
plankton and fish, the influence of temperature on
polyunsaturated fats in marine organisms; the
chemical changes in marine oils as they pass
through the food chain; and the relations among
kinds and amounts of lipids and plankton in ant-
arctic and Gulf of Mexico waters.

Parties from the Smithsonian Oceanographic
Sorting Center have also participated in several
recent cruises, including Cruise 21, and will be
embarked on other cruises. Other projects which
may be carried out during the year are a study of
plant plankton and trace elements by the Univer-
sity of Miami, and a Yale University investigation
of the concentration of barium, calcium, and
strontium in ocean profiles.

In the field of upper atmosphere physics, Stan-
ford University conducts VLF studies aboard El-
tanin. The phenomena investigated include mag-
netospheric electron density, whistler-mode propa-
gation, and naturally occurring and artificially stim-
ulated VLF emissions. The Stanford group also op-
erates a cosmic ray counter for the Bartol Research
Foundation.

Cruising the waters from the pack ice to the land
masses of the Southern Hemisphere, Eltanin pro-
vides a link between the scientific activities being
conducted in Antarctica and those being carried on
elsewhere. To realize the full benefits from the re-
search programs of the United States and other na-
tions in Antarctica, their relation to the rest of the
Earth and its environment must not be neglected.

Activities Outside Antarctica

A significant portion of each year's research
funds for the United States Antarctic Research Pro-
gram is expended on support services and data
analyses in the United States. The Stateside services
generally cut across all disciplines, and data analyses
are a vital part of all research work. Occasionally,
research having a direct bearing on antarctic prob-
lems is carried out at locations away from that
area, e.g., geological, biological, and botanical work
on subantarctic islands and in southern South
America, glaciological work in Greenland and
northern Scandinavia, and conjugate point studies
in northern North America. At times, analytical
work is done at foreign institutions when com-
parable talent and facilities are unavailable in the
United States. A composite of these extra-Antarctic
activities during 1965-1966 is given below, grouped
by discipline or category.

Biology:
A biogeochemical study of the skeletal carbonates

of benthic organisms from antarctic seas is being
carried out at the California Institute of Technol-
ogy, based on materials collected from Eltanin.

A study of the behavior and ecology of the
wandering albatross, based at Johns Hopkins Uni-
versity, provides for the analysis of data accumu-
lated during 16 months of field work on Bird Is-
land, South Georgia.

Ecological and floristic investigations of ant-
arctic lichens continue at Ohio State University and
the results are being prepared for publication.

At the University of Vermont, manuscripts are in
preparation on the lichen flora of antarctic and
subantarctic islands, including the continent proper
and the Crozet, Kerguelen, Heard, Macquarie,
South Georgia, Falkland, and Staten Islands, and
Tierra del Fuego.

The systematics, distribution and origin of deep-
sea marine Isopoda are being examined at Duke
University. Accumulated collections of such Iso-
poda available for study number some 3,700 speci-
mens representing about 158 genera.

Using data collected last year from the sub-ice
observation chamber at McMurdo Sound, the bio-
acoustics of the Weddell seal are being analyzed at
Woods Hole Oceanographic Institution. The ma-
terials to be studied include some 400,000 feet of
magnetic tape.

The development of a monograph and field
guide of antarctic bryophytes continues at the New
York Botanical Garden.

Field data and collateral information on the
polar adaptation of the Weddell seal, obtained
during the previous two summers in Antarctica, are
being processed and analyzed at the University of
Arizona.

At Clark University, instrumentation for study-
ing the photosynthesis and respiration of lichens is
being developed as part of a three-year research
project.

At the Virginia Institute of Marine Sciences, ex-
amination continues of parasites of vertebrates and
invertebrates collected previously in Antarctica.

An arrangement has been made with the Smith-
sonian Institution for cooperative systematic studies
in biology whereby the services of competent non-
staff scientists will be obtained for the identification
and description of undesignated antarctic specimen
collections.

Under a grant to Harvard University, four special-
ists will examine the morphology of Weddell seals
at Woods Hole Oceanographic institution. Follow-
ing the examination, the hides and skeletons will be
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prepared for study collections at the Museum of
Comparative Zoology at Harvard University.

Studies continue at Old Dominion College of algal
specimens collected on Ross Island, in Victoria
Land and in the western part of the Ross Sea. The
objective of the study is to survey the benthic algal
vegetation of the Ross Sea and to determine factors
affecting its distribution.

Work continues at the Smithsonian Institution on
the preparation of a manuscript with illustrations
for the identification of birds known to occur south
of the Antarctic Convergence.
Cartography:

The compilation of topographic maps continues
at the U.S. Geological Survey. The principal areas
involved are the Britannia, Queen Alexandra,
Queen Maud and Heritage Ranges; Victoria Land;
the Pensacola Mountains; and Marie Byrd Land.
The Survey also maintains the antarctic aerial pho-
tography and map library and performs other
functions related to the cartographic program.

Work continues at the American Geographical
Society on the preparation of folios in the Antarctic
Map Folio Series. The series, which depicts the
present state of knowledge in a variety of fields,
is to contain some 20 folios in all, prepared by more
than 50 contemporary experts.

The Office of Geography of the Department of
the Interior continues to maintain an up-to-date
nomenclature of geographic features in Antarctica
in accordance with the policies of the Board on
Geographic Names.
Geology:

A project at Tufts University involves the analy-
sis and reporting of coastal geomorphological stud-
ies made in Antarctica since 1957.

"Geochronology of Eltanin cores from the South
Pacific Ocean" is the title of a project carried out
at Florida State University. The Th230/Th232 and
Pa231 /Th23 ° ratios are used to determine the age of
the deep-sea cores.

A thermoluminescence technique is being used at
the University of Kansas for the final examination
of carbonate rock samples from Antarctica, to ob-
tain independent paleoclimatic data on the history
of glaciation.

At the University of Minnesota, analysis and re-
porting are being concluded of geological studies
conducted since 1959 in the Ellsworth Mountains,
Peter Island, Thurston Island and the Jones Moun-
tains.
Glaciology:

Snow samples collected in Queen Maud Land
during the 1964-1965 South Pole-Queen Maud Land
Traverse I are being analyzed at the University of

Brussels, Belgium, for data on accumulation rates.
Additional studies will establish a geographical
pattern of trace element contents and determine
seasonal variation in the chemical composition and
the approximate accumulation rate of extraterrestrial
dust.

In a continuous study of snow accumulation car-
ried out at the University of Wisconsin, data ob-
tained from the annual layering in snow pits dug
on oversnow traverses and at the inland stations
are being analyzed for information on temporal and
geographical anomalies.

Drilling by the Cold Regions Research and En-
gineering Laboratory continues at Camp Century in
Greenland preparatory to shipping the drilling
equipment to Antarctica late in 1966. At Camp
Century cores have been obtained from 1,800
feet; towards the bottom of the 5,400-foot thick ice
cap, an electrodrill will be introduced to complete
the hole through the moraine material into the rock.

The age of ice-cored glacial drift will be deter-
mined by C 14 dating of the carbon dioxide in air
bubbles entrapped in the ice, in a study carried out
in Scandinavia by Yale University.

At the University of Washington, a transportable
sonic device will be developed for measuring the
change in thickness of floating ice. For conven-
ience of access, the device will be tested from an
ice island in the Arctic Basin.

Data obtained during three years of field studies
in the Ross Ice Shelf area under the auspices of the
University of Michigan, will be analyzed and re-
ported by a leading participant in these studies who
is now on the staff of the Scott Polar Research In-
stitute, Cambridge, England.
Meteorology:

Interdisciplinary investigations of interactions be-
tween the atmosphere, the antarctic snow and ice
fields, and the surrounding ocean continue at the
United States Weather Bureau. Evaluation of the
heat, mass, and ozone budgets of the system will
be emphasized this year and an assessment will be
made of the region's general atmospheric circula-
tion.

A meteorologist from the University of Wisconsin
represents the United States at the International
Antarctic Analysis Centre at Melbourne, Australia.
Oceanography:

Surface and deep current measurements will be
made in the Drake Passage and Scotia Sea by
Texas A&M Research Foundation scientists aboard
Argentine naval vessels.

A model experiment on circulation in the Ant-
arctic Ocean is being conducted at Columbia Uni-
versity using a Plexiglas, circular basin on a ro-
tating table. The experiment includes a study of
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the Antarctic Convergence and examination of the
effect of land mass distribution on zonal flow.

At Yale University, variations in alkaline-earth
metal concentrations in the highly productive ant-
arctic waters are studied for clues to related biologi -
cal activity and rate of mixing processes in the
oceans.

A study is being conducted at Columbia Univer-
sity of radiolaria and diatoms in the long sediment
cores obtained during cruises of R/V Vema and
USNS Eltanin south of 40°S. Emphasis is on the
stratigraphic significance of the microfossils and
their use in interpreting past climatic conditions
and depositional environments.
Upper Atmosphere Physics:

In addition to the conjugate point studies which
are conducted in part at Northern Hemisphere sta-
tions corresponding in geomagnetic conjugacy to
antarctic stations, a special data analysis project is
being carried out by the AVCO Corporation. It
covers both the analysis and interpretation of
ionospheric, geomagnetic, and auroral data col-
lected in Antarctica since the IGY period.
Information Coordination and Dissemination:

An abstracting and indexing service for current
antarctic literature is being performed at the Library
of Congress. It includes the preparation and issuance
of abstract cards with indexes, as well as cumulative
volumes.

The Smithsonian Institution maintains the central
records of antarctic biological and geological speci-
mens in the United States. Information contained

in these records is available to scientists upon re-
quest.

Also at the Smithsonian Institution, biological
collections received from USARP scientists are
sorted, preserved, and distributed.

To facilitate reporting of the results of the ant-
arctic scientific effort, a series of volumes entitled
the Antarctic Research Series is published irregu-
larly by the American Geophysical Union. The
series, in which six volumes on different subjects
have appeared to date, caters to research papers
that are too extensive for inclusion in standard
scientific journals.

The American Geophysical Union also produces
the English edition of the Information Bulletin of
the Soviet Antarctic Expedition.

Conclusion
At the time of writing, the end of November,

Eltanin was at sea. Far to the south of her planned
course, the U.S. Naval Support Force, Antarctica,
had relieved most of those who had wintered over
last season and started them on their way home.
The summer resupply and construction programs
were underway, and the icebreakers were busy
cutting a channel into McMurdo Sound for
the cargo ships and tankers to follow. Most sci-
entific parties had reached the scenes of their en-
deavours, and some had even been shifted from one
place to another. The scientists themselves were
busily at work on the projects that would each add its
sum to the store of human knowledge.

Navy and Air Force Aircraft Damaged
On October 6, 1965, a C-47 of Air Development

Squadron SIX, while taking off from Williams
Field, swerved to avoid a projection in its path. In
so doing, it struck an obscure, snow-covered ice
hummock protruding 12 to 16 inches above the
surface. The impact threw the aircraft into the air
before it was fully airborne and caused a failure of
the port ski assembly. When the C-47 returned to
the surface about 750 feet beyond the point of im-
pact, the port ski dug into the snow to a depth of
seven feet. The aircraft swung sidewise in a nose
down attitude, tearing loose the port propeller and
engine. Fortunately, no injuries occurred to crew or
passengers, although the aircraft was considered to
be a total loss. Salvageable parts will be removed
and used to maintain other aircraft.

Over a month later, on November 14, an Air
Force C-130E also received damage on take-off at
Williams Field. It veered into a snowdrift, causing
slight damage to the area about the nose wheel

where the skin buckled and the well-door was
damaged. Although the nose wheel was inoperative,
it proved possible to tow the aircraft to the ice
parking ramp on its own landing gear. There were
no personnel injuries in this accident, and the air-
craft was repairable.

LC-47H Aircraft
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Organizational Developments
in the United States Antarctic

Program, 1954-1965

HENRY M. DATER
Staff Historian, U.S. Naval Support Force, Antarctica

Early in 1954, President Eisenhower endorsed
United States participation in the International Geo-
physical Year (IGY), a cooperative effort by the
world's scientists to explore the geophysical phe-
nomena of the Earth and its environment. As part
of the program, the participants agreed that the
Antarctic provided unique opportunities for investi-
gations both in geophysics and geography. It was
equally evident that the Antarctic presented a
special case, for it was one thing to set up an ob-
servatory in Utah or even on a Pacific island, but
quite another to establish and maintain a similar in-
stallation in Antarctica. In the United States the
military departments alone had the equipment,
men, and experience, and for that reason the Presi-
dent named the Secretary of Defense as the execu-
tive agent for the logistic support of the United
States antarctic program. The Secretary delegated
the responsibility to the Navy as the service tradi-
tionally associated with the area.

The Navy's first concrete action was to send USS
Atka, an icebreaker, to conduct a reconnaissance of
possible base sites. She sailed from Boston on De-
cember 1, 1954, with an augmented crew plus sev-
eral experts drawn from the military services and
civilian life. Before she returned, Atka had steamed
halfway around the Antarctic Continent poking her
bow into various likely spots to establish stations.
To the public at least, the most important result of
the cruise was the discovery that in the Ross Sea
the ice shelf had calved, obliterating the Bay of
Whales from which Roald Amundsen had launched
his successful assault upon the South Pole and where
Rear Admiral Richard E. Byrd had set up four
Little Americas. It was reported, however, that
Kainan Bay, about 40 miles to the east, seemed
suitable for a base. It would not be necessary to
abandon this historically and scientifically signifi -
cant part of Antarctica.

As Atka slowly worked her way homeward, the
Navy Department moved forward to create an or-
ganization to fulfill its antarctic responsibility. It
brought in Captain George J. Dufek, USN, a veteran
of two antarctic expeditions as well as journeys to
the Arctic and therefore one of the few senior of-

ficers with extensive polar experience. Dufek
quickly assembled a staff that included many who
had seen service in the polar regions and some who
were recalled to active duty from the naval reserve.
He also "borrowed" civilian experts, such as Paul
Siple, from various government agencies. On
February 1, 1955, the Navy Department established
the U.S. Naval Support Force, Antarctica, with
Dufek in command, as part of the Atlantic Fleet.
In the Atlantic Fleet organization it was given the
designation of Task Force FORTY THREE.

Except in the most general way, Dufek and his
staff could not plan their operations until they knew
what the scientists wanted, but the scientists had
their own organizational problems. On the global
scale, the International Council of Scientific Unions
set up a Special Committee for the International
Geophysical Year which had various subcommittees
including one on the Antarctic. In the United States
the adhering body to the International Council was
the National Academy of Sciences. It created a
U.S. National Committee for the IGY with sub-
ordinate committees, one of which was concerned
with the Antarctic. It named Dr. Laurence M.
Gould, President of Carleton College and formerly
chief scientist and second in command of the first
Byrd expedition, as chairman of the Antarctic Com-
mittee. Admiral Byrd was named honorary chair-
man and gave to the committee his great prestige
while serving as a link to the Department of
Defense.

The choice of Gould was a most fortunate one. A
highly respected scientist, he also possessed a first-
hand knowledge of the Antarctic and, as an ex-
perienced administrator, well knew the art of the
possible. From the start, Dufek, relying upon the
President's directive to the Secretary of Defense to
provide logistic support to the scientific program,
took the position that he would do whatever Gould
indicated the scientists wanted. Even with Gould's
moderation, the program, as it developed, strained
Dufek's resources to the limit.

The international organization worked out pro-
grams in the terms of objectives, of what it was
desirable to do, and in the Antarctic carried this
approach to the level of pointing out locations where
scientific observatories were needed. It left the na-
tional committees to decide, in consultation with
their governments, how much of the ideal program
each could undertake. United States scientists ulti-
mately came up with a request for six stations.
Four were to be built at coastal sites and therefore
presented no insurmountable problems to Dufek,
except that in a couple of instances the location had
been chosen primarily for its scientific value rather
than its logistic accessibility. Three of the stations
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were off the South Pacific or Indian Oceans and
could be supported by staging through New Zealand.
The fourth was in the Weddell Sea and could be
approached either by way of South America or
Africa. In practice this meant that Dufek had to
split the ship force available to him and create a
task group of an icebreaker and a cargo ship for
this one station.

The real problem, however, came from the de-
sire to establish two inland stations. One was to be
in Marie Byrd Land at approximately 80°S. 120°W.
and the other at the Geographic South Pole. Na-
tional prestige as well as research interests sup-
ported the establishment of these bases. Such con-
siderations did not lessen Dufek's dilemma. Except
for a few early explorers, of whom Amundsen,
Shackleton, and Scott are the prime examples, few
persons had visited the polar plateau, and no one
had tried to pass a winter there. Very little was
known about the clothing, structures, or other re-
quirements for living in the environment. The only
recent, relevant experience was that of the Army
and Air Force on the Greenland ice cap. Valuable
as this experience was, many old antarctic hands
doubted its applicability to their area.

Having given his commitment to the scientists,
Dufek had no choice but to go ahead with what
was available. For the base in Marie Byrd Land,
subsequently named Byrd Station, the available in-
formation came from the flights of the earlier Byrd
expeditions out of Little America and Ellsworth's
trans-Antarctic flight of 1935. These indicated a
straight run across the Ross Ice Shelf to a point
where the ice dropped off the plateau. At that
point there would be a heavily crevassed area until
the plateau was reached and then the going would
be good. On the other hand, toward the South
Pole, the surface journeys of Shackleton, Amund-
sen, and Scott and the aerial penetrations of Byrd
and Operation Highjump showed that no existing
form of surface transport could hope to climb the
glaciers at the head of the Ross Sea with the kind
of loads required to establish a year-around scientific
station. The only possible means of accomplishing
this objective was by the use of heavy cargo air-
craft. It was considered that the fast bay ice of
McMurdo Sound would be both smooth enough
and solid enough to support C-124s, and this spot
was historically known to be reachable by sea so
that fuel, equipment, and supplies could be sent in
by ship. The Air Force had no doubt that its
time-tested methods of airdrop would work in the
Antarctic as they had worked in other parts of the
world. To deliver personnel, whom no one wished
to parachute onto the polar plateau, and certain in-
struments that the scientists felt were too delicate to
entrust to airdrop, the Navy had its own ski-

equipped planes, the C-47, known to all the world
in its commercial version as the DC-3, and the
Neptune patrol bomber, P2V. The latter, because
of its range, would also be useful for reconnaissance
and aerial photography.

The planners in Washington had been both re-
sourceful and imaginative, but they had handed
Dufek a couple of additional problems. The first
was the choice of McMurdo Sound as the center of
air operations. This meant that he had to squeeze
from his resources a seventh station, one which the
scientists had not requested and, by the nature of
its function, would turn out to be the largest of all.
The second arose from the antarctic environment.
During the long antarctic winter, field work is vir-
tually impossible because of darkness, low tem-
peratures, and frequent storms. Only from October
to early March can men build stations or go forth
to make journeys and conduct scientific investiga-
tions in the field. To set up installations at the
South Pole and in Marie Byrd Land would require
as much of the working season as possible. While
tractor trains and aircraft could operate in October
and November (and in many respects this was the
most favorable time of year), ships could not reach
the shore of the continent before December. The
materials to be distributed by tractor train or
cargo aircraft would therefore have to be delivered
in December and January of one season to be taken
inland in October and November of the next. And,
not only would the materials have to be there, but
so would the crews to set up runways and operate
them and, in those early days, to build the stations.
As the IGY was scheduled to begin on July 1,
1957, Dufek had to make a major effort during the
1955-1956 season. He must set up two logistic
support stations, one at Kainan Bay from which the
tractor trains would start for Byrd Station and the
other at McMurdo Sound from which the aircraft
would take off for the South Pole. From the vantage
point of a decade, it can be seen how brilliant and
sound the planning was. At the time it seemed to
have a distinctly "iffy" quality.

Also, the program had some rather interesting
political implications. While the United States had
not claimed any part of Antarctica and had re-
fused to recognize the claims of others, seven
nations had formally announced claims, three of
them—those of Argentina, Chile, and the United
Kingdom—overlapping. One reasonably large area
was claimed by no one, and into it no one except
members of United States expeditions had ever set
foot. There, we planned to set up Byrd Station. The
other six stations, however, were located in terri-
tory claimed by someone else, and on the sector
principle, the South Pole Station would lie in a spot
claimed by six of the seven claimants, the excep-
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tion being Norway, which had demarcated the
coastline and an undefined hinterland. Further-
more, Dufek's two logistic stations, Kainan Bay and
McMurdo Sound, lay within the New Zealand
claim, and he hoped to establish in that same coun-
try the staging base essential to carry out the
program.

For the IGY, however, overt political considera-
tions were largely set aside as the participating na-
tions cooperated in the furthering of the science
program. Politics could not be completely disre-
garded and in the United States, the Operations
Coordinating Board was instructed to oversee the
program and to provide policy guidance. To as-
sist it, the Board created an Antarctic Working Group
composed of representatives from government agen-
cies involved in antarctic matters, but on the
whole, the Government accepted the non-politi-
cal nature of the IGY and supported the scientists
while not interfering with their plans and activities.
The Antarctic Working Group seems to have served
primarily as a sort of watchdog, developing, as long
as it existed, general policies for consideration and
approval by the Operations Coordinating Board.

In 1954, there existed a distinct lack of exper-
tise about Antarctica, and it is doubtful that most
members of the Antarctic Working Group knew
much more about the area than the average school-
boy. For a generation the Government, like the
public generally, had looked to Admiral Byrd for
knowledge and advice about the area, and he was
consulted in setting up the antarctic program of the
IGY by both scientists and military men. As noted
above, he was named Honorary Chairman of the
United States Antarctic Committee. This position
hardly gave him the organizational standing from
which regular advice and counsel could be directed
to those places where it would be most useful. This
need was recognized as early as March 1955 when
a White House press release announced that Byrd
would be named Officer in Charge, United States
Antarctic Programs. His responsibilities were set
forth in a Secretary of Defense letter of October 21
of the same year.

Dufek was preparing to leave for the Antarctic
as the letter was written, and the assignment of
duties to Byrd reflected all the doubts and "iffiness"
in the program. Designated "by direction of the
President," Byrd was to monitor all the "political,
scientific, legislative, and operational activities that
comprise the total U.S. Antarctic Program." Most
of his specific functions derived logically from this
general statement of responsibility. Byrd was given
extensive authority to review plans and programs
and to recommend modifications and adjustments.
He was to have access to all documents necessary
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to carry out his functions and was to assist the De-
partment of Defense in the development of relevant
legislative programs, including the establishment,
in concert with other government agencies, of a
permanent unit for antarctic activity. He reported
to the Secretary of Defense and, on matters of gen-
eral policy, through that official to the Operations
Coordinating Board. Although without operational
control of any sort, Byrd, with a small staff to as-
sist him, would be able to review all plans, proposals,
and operations and carry his recommendations to
the highest levels. The appointment remains a rare
example of the "elder statesman" technique in
American administration.

The unusual is no novelty in things antarctican,
even in the field of command. Dufek had been re-
tired on June 30, 1955, but he was promptly re-
called to active duty in the rank of rear admiral,
and by special legislation, given the authority to
command naval forces. To skip ahead for a mo-
ment, he and Gould also developed and persuaded
the authorities to approve what must be one of the
most unusual command structures in all history. The
antarctic stations were to be established, operated,
and maintained by the Navy for the use of the
scientists and their assistants. At each station, there
was to be a military officer—in—charge and a sci-
entific leader. Except in cases of extreme emer-
gency, i.e. acute danger to the station, when the of-
ficer—in—charge had paramount authority, the two
were co-equal, and each could refer matters upward
through his chain of command. Theoretically, this
meant that a dispute between a sailor and a sci-
entific technician, the latter of whom often had jobs
quite similar to those of a Navy mechanic or elec-
tronics mate, could be appealed from level to level
until the President of the United States alone could
resolve the question. Both old timers and naval of-
ficers, including Byrd, who was both, looked askance
at this one, which violated the rules of military ad-
ministration and civilian management. To dismiss
this aspect of the program, it may be said that, al-
though friction has occasionally existed, the system
has worked.

The Deep Freeze Operations

Operation Deep Freeze I, 1955-1956, had for
a basic mission the setting up of two logistic sta-
tions, one, Little America V, at Kainan Bay and the
other in the McMurdo Sound area. It also intended
to test the ability of aircraft to fly into Antarctica
and to carry out reconnaissance by both ship and
airplane. The success of the operation is now a
matter of history. On December 20, 1955, two
Neptunes and two C-54s made the flight from
Christchurch, New Zealand, to McMurdo Sound,
landing on fast bay ice. Once there, they carried
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out a series of flights surveying some 1,800,000
square miles of Antarctica, over 1,000,000 square
miles of which had never been seen before. One
flight crossed from the Ross to the Weddell Sea and
returned, discovering new mountain ranges on
the way. Others carefully surveyed the area
around the South Pole and determined that a landing
would be possible. The two stations were
established and at the end of the season, the ice-
breaker, USS Glacier, proceeding westward, made
a survey of possible station sites along the coast. The
objectives of Operation Deep Freeze I had been
achieved and, if a certain amount of improvisation
had occurred, it chiefly does credit to the com-
mander's flexibility in meeting unforeseeable situa-
tions.

While the first season removed much of the
"iffiness" from the plans, it remained for the second
to complete the process. Having set up his two
logistic bases, Dufek faced the task of establishing
five additional stations. Three of them, along the
sea coast, presented no unusual problems, except
that the proposed location for Ellsworth Station in
the Weddell Sea proved to be logistically impossible.
Ellsworth was finally set up several hundred miles
east of the planned site in a much more accessible
spot, but the time consumed in trying to reach the
original location gave the Navy construction per-
sonnel a very short time in which to build the sta-
tion. At Hallett Station severe ice conditions held
up construction. As the same ships were expected
to support Wilkes Station on the Knox Coast, the
SeaBees, when they reached the latter site, again
had to accomplish in days what had been expected
to take weeks.

The real test of the planners' work, however,
came at Byrd and South Pole, the latter receiving
the somewhat grandiloquent name of Amundsen-
Scott IGY South Pole Station. The materials for
Byrd were to be carried by tractor train. On a
reconnaissance of the route during Deep Freeze I,
a tractor had fallen into a crevasse and its driver
had been killed. To guard against a repetition,
Dufek borrowed experts with experience in Green-
land from the Army Transportation Corps to recon-
noitre the route. As earlier predictions had indi-
cated, the most serious difficulties were encoun-
tered where the ice tumbled off the plateau onto
the Ross Ice Shelf. Here, for seven miles the Army
experts, led by Major Merle Dawson, edged their way
across a tangle of crevasses, named Fashion Lane.
The basic technique was to locate a crevasse, blow
up the snow bridge that hid it from sight, and then
use a bulldozer to fill the crevasse with snow. After
a trail of over 600 miles had been laid out and
marked, the heavy tractors with their loads of build-
ing materials, supplies, and scientific equipment

could safely make the journey. The establishment
of Byrd was one of the great accomplishments of
the IGY program, but in a way it was the culmina-
tion of generations of polar travel on the surface;
it looked toward the past.

The equal success at the South Pole, achieved by
the use of aircraft, was a harbinger of the future.
As in establishing Byrd Station Dufek had called
upon the Army, at the South Pole he obtained the
assistance of the Air Force, which alone had the
cargo planes and experience in the techniques of
large-scale airdrop. To remove the last doubts of
the feasibility of the operation, he himself flew to
the South Pole on October 31, 1956, thus becoming
the first man to stand on that remote spot since
the unfortunate Captain Scott, 44 years before. The
cold was so intense that he delayed the start of the
construction for about three weeks, but otherwise
assured himself that it could be done and ordered
the work to go forward.

Dufek's decision to put off the beginning of con-
struction until the latter part of November came back
to haunt him in January, when the air strip at Mc-
Murdo began to deteriorate under the benign in-
fluence of the summer sun. Cracks and potholes
appeared everywhere, and the Air Force's C-124s
withdrew to New Zealand. Again Dufek turned to
the Army which rushed in a civilian ice expert,
Dr. Anton Assur, who with the cooling weather of
February managed to patch up the runway so that
the final supplies and personnel could be delivered
to the Pole. In the meantime, Gould and his assist-
ants tried to plan what sort of reduced program
could be carried on with the people and equipment
already on the spot. Dufek, however, would have
nothing to do with this proposition and insisted that
the full station must be established, which, of
course, it was.

With the completion of Deep Freeze II, the
original design had been carried out. The scientists
were in place and, on July 1, 1957, began the IGY
program on schedule. The commander could look
forward to a routine supply operation for the fol-
lowing season, and the next year he would go down,
remove the personnel, close the stations, and leave
Antarctica to the penguins and seals. It is unlikely,
however, that Dufek really believed that the pro-
gram would end with the conclusion of the IGY.

IGY Ends—Antarctic Program Continues
Byrd died on March 11, 1957, and in a last pub-

lished expression of his views, which appeared after
his death, urged continuance of the United States
antarctic program. Concurrently, the world's sci-
entists began to realize that the fruits of their effort
would be many times enhanced if their cooperative
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endeavors could be extended over an indefinite fu-
ture. Any doubt that may have existed disappeared
in January 1958, when Dufek received a dispatch
saying that the President had approved the con-
tinuation of the antarctic program.

During the months following the announcement,
Dufek faced some serious problems. He had
based his planning on the IGY period and was in
no position to commit his successor to long-term
projects. The best he could do was to undertake
another relief and resupply expedition and remedy
those deficiencies in the existing installations that
had become altogether too obvious. Besides, there
was the two-year logistics cycle that made anything
except a holding operation impossible. Also, the
continuation had forced upon the scientific side of
the enterprise organizational changes which a!-
lowed only day-to-day planning. As it turned out,
more was accomplished during Deep Freeze IV,
1958-1959, than might appear possible from this
analysis, but it was still largely a matter of relief
and resupply. At the end of it, in April 1959,
Dufek was relieved by Rear Admiral David M.
Tyree.

The accomplishments of the IGY period were
significant because they set a pattern which con-
tinues to exist. Facing unique problems and with
very little experience on which to build, some errors
were inevitable. The criticisms that have been
raised, even though some of them may be valid,
have an air of Monday morning quarterbacking.

First, and above all, Dufek and Gould did what
they were supposed to do—carry the IGY programs
to a triumphant conclusion. Second, they established
a tradition of direct dealing between those in
•charge of operations and those managing scientific
programs. The give and take between Dufek and
Gould has continued among their successors. This
does not mean that differences have not existed,
but that, in an atmosphere of mutual respect, it
has been possible to settle them without appeal to
higher authority. Third, perhaps a reflection of the
second, was the dual command system for the sta-
tions, which had nothing to recommend it except
that it worked. The contribution of Dufek and
Gould can best be summarized by saying that in
exceptional circumstances, they resorted to excep-
tional measures, which is a little like pointing out
that a great artist is one who not only knows the
rules but also knows when to depart from them.

These successes would probably have eliminated
the elder statesman approach even if the death of
Admiral Byrd had not already done so. The De-
partment of Defense, on July 15, 1957, rather than
abolish the office and function, changed the title
from Officer in Charge, United States Antarctic

Programs, to United States Antarctic Projects Of-
ficer and appointed Dufek to the post while he was
still Commander, United States Naval Support Force,
Antarctica. This dual designation was contin-
ued with Admiral Tyree in 1959 and, in itself, de-
stroyed one of the primary purposes of Byrd's ap-
pointment. It was impossible to expect the Projects
Officer to review objectively his own plans and ac-
tivities as commander of the support force, much
less to offer advice to higher authority as to how
these things might be done better.

On the second important matter of Byrd's charter,
the recommendation of a permanent unit for ant-
arctic activity, a proposal was developed for an
Antarctic Commission and, with some modifications,
has been introduced to Congress. The Subcommittee
on Territorial and Insular Affairs of the House of
Representatives' Committee on Interior and Insular
Affairs has held hearings on the proposed legisla-
tion, and members of the committee have visited
Antarctica. For the most part, the early hearings
tended to drift away from the substance of the bills
to a general review of antarctic operations.

Otherwise, the United States Antarctic Projects
Officer performed a number of useful functions
which he more or less picked up by default, be-
cause no one else was doing them. His office built
up one of the best antarctic libraries in Washington
including a collection of maps and charts, issued a
number of publications of an informational nature,
managed a representative exchange program with
other nations active in the Antarctic and, perhaps
most important, published a bulletin several times
a year. This bulletin covered all phases of the
antarctic program and served to keep those both in
and out of the Government informed of develop-
ments. The staff also monitored the program for
the Secretary of Defense.

The reorganization of the management of the sci-
entific side of the program in 1959 revolved about
the change from the IGY, which was fixed in time
and scope, to a program of indefinite duration in
which the research objectives were to be open to
change. Management was shifted from a committee
of the National Academy of Sciences to a program
and later an Office of the National Science Founda-
tion, the Office of Antarctic Programs. The sci-
entific program that it worked out under Dr.
Thomas 0. Jones, the U.S. Antarctic Research Pro-
gram, was based upon grants and contracts to uni-
versities and research institutions and transfer of
funds to government agencies. To advise the Na-
tional Science Foundation, two committees were
established. One, the Committee on Polar Research
of the National Academy of Sciences, of which
Gould is chairman, has served a most useful func-
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tion in organizing and expressing the views of the
scientific community as to which studies should be
carried out in the polar regions. The second, an
interdepartmental committee on antarctic research,
has rarely met and has become moribund. There
remained the Antarctic Working Group of the op

-erations Coordinating Board, which was principally
concerned with political implications, but did give
some coordinated guidance to the program.

The Antarctic Treaty

Politically, of course, Antarctica was a kind of
no-man's land. Seven nations had put forward
territorial claims, but the two largest operatives in
the area, who also happened to be the world's two
leading powers, had made no claims of their own
and had not recognized the claims of others. Both
had set up bases in territory claimed by other na-
tions, and neither would acquiesce in a settlement
about which it had not been consulted. All this
would not have mattered very much had the ant-
arctic program terminated as scheduled at the end
of the IGY. Instead it became a program of in-
definite duration, and some sort of political ar-
rangements appeared highly desirable. The United
States took the initiative in a note of May 2, 1958,
to the 11 other governments whose nationals had
participated in the antarctic phase of the IGY. For
a year, a State Department team headed by Paul
C. Daniels, a veteran Foreign Service Officer who
had been called from retirement to work out a solu-
tion to the antarctic problem, discussed the possi-
bilities with representatives of the embassies in
Washington. When it appeared that a sufficient
area of agreement existed to make a successful ne-
gotiation possible, a conference was convened in
Washington for October 1959. In about six weeks,
the Antarctic Treaty was hammered out and
signed, on December 1, by all 12 governments.

At the time, and later when it came up for ratifi-
cation in the Senate, the Antarctic Treaty received
wide and, on the whole, favorable notice in the
Press. A number of political scientists have ana-
lyzed its provisions, mostly in a world context, em-
phasizing the Treaty as a precedent for treaties re-
garding outer space, for example, and noting such
features as the right of unlimited inspection. Very
little has been written about the document from the
viewpoint of the Antarctic, and this aspect is im -
portant, because the Treaty itself is the clearest pub-
lished statement of United States antarctic policy.

In seeking a solution to the territorial question,
the United States wanted to soft-pedal claims to
sovereignty. To have raised the issue would easily
have put the Government in an embarrassing posi-
tion between rival claimants with whom it was on
friendly terms and might have encouraged other

nations, which had not previously done so, to put
forward claims of their own. During the IGY, by
tacit agreement the participants had set aside po-
litical activity, while their scientists collaborated
whole-heartedly, engaging in agreed-upon programs
and exchanging information freely. This sense of
cooperation also existed among the logistic support
forces which lent one another assistance. The latter
were undoubtedly influenced by the example of the
scientists, but they also had the ancient tradition of
the sea of giving help to ships in distress and the
feeling of polar explorers that, where nature is im-
placable, man had better unite for his own survival.
It was this spirit of inquiry and cooperation devoid of
political considerations that the United States hoped
to perpetuate.

Seen from this angle, the important articles of
the Treaty are not those dealing with inspection or
the renunciation that any activity undertaken while
the Treaty is in force will change the status of a
claim. The kernel is in those provisions which call
for the free exchange both of scientific information
and of plans and programs, and of the right of all
to go where they want and do what they wish as
long as it is for peaceful purposes. Unlimited in-
spection, prohibition of military maneuvers, atomic
explosions and the disposal of nuclear waste, and
other items in the Treaty safeguard the antarctic
area from political activity and rivalry. They are
designed to make possible the continuance of the
concepts underlying the IGY.

Tyree Relieves Dufek
When, on April 15, 1959, Rear Admiral David M.

Tyree relieved Dufek at a ceremony held aboard
USS Glacier at New York, the Treaty had not been
negotiated, but the possibility was becoming in-
creasingly clear. Like the Treaty, the various or-
ganizational changes were in the process of being
established. It was a period of uncertainty, one of
transition. The Navy in the selection of a successor
to Dufek made an admirable choice. Although
without prior polar experience, Tyree had consid-
erable scientific training and a record of having
successfully worked with scientists and technicians.

The permission given Dufek, as a retired officer,
to command naval forces had been symbolic of
Navy thinking about the Antarctic in 1955 when it
was to be an operation of limited duration. Four
years later, the Navy came to realize that it was
committed to the Antarctic indefinitely. It therefore
had to bring the U.S. Naval Support Force, Ant-
arctica, within the command structure and organiza-
tion so that personnel could be rotated in and out,
and the continuity with the past preserved. It was
essential that problems particular to Antarctica be
provided for and the innovations and improvisations
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of Dufek be continued and institutionalized. All
this had to be done without losing sight of the fact
that the Navy was in the Antarctic to support a
scientific, and therefore essentially, a civilian
program.

In addition to, and perhaps arising from, the
general situation, Tyree had a number of practical
problems on his hands. When the IGY was being
planned, experience was limited, time was short,
and those in charge of logistics did what looked
feasible. They accepted equipment, not always be-
cause it was the most effective, but because it was
available. They set up stations quickly, as best they
could. In later years, several of Dufek's logistics
officers agreed that, if they had known that the
program was going to be prolonged, they might
have looked for better equipment, but more impor-
tant, if they had been aware at the beginning of
what they learned from experience, they would
have done things differently. If mistakes had been
made, however, they arose not from malevolence
but from honest error, principally from lack of ex-
perience, and Tyree had inherited a going organiza-
tion, one that had carried through what it had
been asked to do during the IGY, and which, in so
doing, had acquired the knowledge to plan a better
future.

Even before Tyree took over, it had been de-
cided to simplify the logistic pattern by concentrat-
ing activities through a single supply line leading
from New Zealand into the Ross Sea. The United
States therefore abandoned Ellsworth Station in the
Weddell Sea and Wilkes Station on the Knox Coast,
and offered to make them available with all their
equipment, except some of the scientific instru-
ments, to nations that would agree to maintain the
existing scientific programs. Argentina and Aus-
tralia accepted the offer, and early in February /-
1959, Argentina took over operation of Ellsworth
and Australia did the same at Wilkes. Paren-
thetically, the most serious problem that arose was
how legally to effect the transfer. It turned out that
the Department of Defense was full of lawyers who
knew all about the transfer of real estate in foreign
countries except in terra nullius, i.e. a land where
territorial sovereignty does not exist, and where
there is no recognized jurisdiction. The difficulty
was overcome by suggesting that the Argentines
and Australians sign custody receipts saying that
they had received such and such property and
would, subject to loss through normal usage, return
it upon demand. Perhaps nowhere except in Ant-
arctica would so simple a solution have proved
acceptable.

Another decision called for closing down Little
America. Here the problem was a dual one. The

Air Force had been successful in the establishment
and support of the South Pole Station and had shown
that the same could be done at Byrd. The C-124s,
however, could not operate off the ice shelf and
had to be based on the fast ice of McMurdo
Sound. With the cessation of tractor train opera-
tions, Little America lost its logistics function. Sec-
ond, the station would in any case soon have to be
rebuilt, and was it worth it? In the Antarctic two
general situations prevail in the construction of
buildings. At many points along the coast they
may be built on rock or permanently frozen ground.
The latter presents some engineering difficulties,
but their solutions are well known from experience
in Alaska and Canada. Other stations are built
on the ice shelves or the polar plateau, where the
relentlessly blowing winds pile snow around them
until they gradually sink from sight. Once the snow,
under its own pressure, turns to ice, structures are
crushed as in a giant vise. Earlier expeditions,
which had remained only a year or two, withdrew
before they had had to face this problem. By 1959,
the process of snow accumulation was well advanced
at Little America, evident at Byrd, which had been
built a year later, and a possibility at the South Pole
where precipitation is not as heavy as at the other
two. In closing Little America, much of the equip-
ment and supplies were removed and distributed
elsewhere.

Tyree, then, had four stations to support rather
than the seven of the IGY, even though two of them
were going to require considerable maintenance
and perhaps rebuilding. He also had reequipment
problems, particularly in the field of communica-
tions, which were made more urgent by the ex-
panding use of aircraft. Not only was Byrd to be
supplied from the air, but the scientists had added
geology and biology to their programs and agreed
upon the desirability of mapping the continent. All
three required field work and hence would increase
the demand for air support. The logistic impact of
these developments was concentrated at McMurdo
Station, the only satisfactory base for aircraft op-
erations. At this spot ships landed mountains of
supplies, aircraft winged in and out on their many
missions, and both scientific and support personnel
streamed through. During the summer months, the
snow melted off and tractors in a blur of activity
churned the soil into reservoirs of mud.

With snow scarce, water became difficult to ob-
tain so that sanitary arrangements, at best primi-
tive, became almost impossible. Sir Raymond
Priestly, the distinguished British scientist and vet-
eran of the Shackleton and Scott expeditions, visited
McMurdo in 1959 with Tyree and put his finger on
the basic problem. Permanent occupation by large
numbers of men created a need for measures of
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sanitation and public health unknown in the past.
Antarctica had come of age; camps, at least in the
case of McMurdo, had grown into communities with
full-scale community problems.

Tyree and Jones faced up to their difficulties. In
the end they arrived at solutions equally as effec-
tive as those devised by Dufek and Gould in a dif-
ferent context. They did not always agree, of
course, but like their predecessors worked out ac-
ceptable compromises by direct negotiation. For
the most part they were left to their own resources.
A Bureau of the Budget circular dated August 3,
1960, defined the general functions of the National
Science Foundation and the Department of De-
fense. The Foundation was to manage and co-
ordinate an integrated science program for Ant-
arctica. The Department of Defense would con-
tinue to plan and carry out operations in support
of the scientific and other programs, and the com-
mander of the military support force was to act as
senior United States representative in Antarctica, re-
sponsible for determining the feasibility and insur-
ing the success and safety of operations. Finally,
the Operations Coordinating Board was reaffirmed in
its role of coordinating "the totality of antarctic ac-
tivities" and charged with reviewing each year's
operations plan. These responsibilities it discharged
through its Antarctic Working Group.

Early in 1961, however, an administrative reform
of the incoming Kennedy administration abolished
the Operations Coordinating Board and, with it,
disappeared the Antarctic Working Group. The
various areas of coordination for which the Board
had been responsible were distributed among the
government agencies believed to be most closely
concerned. Coordination of the antarctic program
was assigned to the State Department, which set up
an informal interagency coordinating committee.
This committee has continued to meet, and even
though it has contributed to the conduct of antarctic
activity, it has been constituted on too low an or-
ganizational level to become an effective policy
maker. Fortunately, the Antarctic Treaty expressed
United States aims in the area, and on the level of
actual operations, the well-entrenched habit of di-
rect contact between the heads of the support and
scientific groups sufficed to insure continuity and
development.

New Methods and Techniques
For his first season in command, 1959-1960,

Tyree was pretty well caught up in the two-year
logistics cycle that made any radical innovation vir-
tually impossible. At best small steps could be
taken to improve existing housing and arrangements
for the support of scientists in the field. Particu-
larly important was the matter of transportation,

and most concretely, steps were taken to improve
radio communications and other navigational aids
upon which safety depended. Dufek had investi-
gated the possibility of installing an airfield on land
and had had engineering surveys made of a suitable
location at Marble Point across the sound from the
existing McMurdo Station. Even though no such
elaborate installation was contemplated as that
which had been built at Thule, Greenland, the his-
tory of the latter base clearly indicated the expense
of constructing air facilities in the polar regions.
More promising was the development by the Air
Force of a large cargo plane, the C-130 Hercules,
capable of operating on skis. It had been used with
success in Greenland, and the Navy decided to buy
four to support its antarctic operations. Fortunately,
it was possible to participate in an Air Force con-
tract and obtain an improved model with greater
range and carrying capacity. This was the aircraft
that was to become illustrious as the LC-130F,
but it could not possibly be ready for the 1959-1960
season. The Air Force, however, consented to send
a squadron of LC-130Es to Antarctica. They ar-
rived in January 1960, and without delay dem-
onstrated their ability to deliver cargo and pas-
sengers on the surface. It was a far more effective
and economical means of supporting inland stations
than by airdrop. The C-124s had done extremely
well, but in any parachuting of supplies, some loss
occurs, and in the Antarctic it had been impossible
to recover and reuse the parachutes and other ex-
pensive drop gear. Finally, the small station com-
plements would no longer have to pick up cargo
widely scattered and haul it to base in the bitter
weather of the polar plateau.

The reconstruction of Byrd presented a second
problem that could not be postponed. The station
was literally falling down about the ears of its in-
habitants, and shoring would not much longer suf-
fice. Once again, the Navy turned to the polar ex-
perience of the Army for guidance. High on the
Greenland ice cap, Army engineers had built a
scientific station, Camp Century, using a radically
new approach. To get away from the drifting snow,
they had sunk their buildings below the surface.
First, long ditches were dug and then arched over
and the snow blown back across them. Inside the
tunnels thus created, standard buildings were
erected with only the very minimum of towers,
stacks, and other protuberances above the surface.
It was hoped that with little to pile up around, the
drifting snow would simply blow across the level
surface and keep on going. This type of construc-
tion presented many complex engineering problems,
but Camp Century had proved it feasible, and the
Navy decided to adopt it for reconstruction of Byrd
Station. Work was to begin during the 1960-1961
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season with occupancy the second year, about
February 1962. Many persons wondered whether
the old installation could hold out that long.

Another innovation interested the Navy. This
was the small size, portable nuclear reactors which
the Army had under development for generation of
power at isolated locations. Some success had been
achieved, and one such plant had been introduced
into Camp Century. It appeared even more ap-
propriate for McMurdo Sound, not only for experi-
mental purposes, but also for economic reasons. A
very large percentage of the supplies annually
hauled over the long supply line to Antarctica con-
sisted of fuel oil to provide heat and power. If
fuel requirements could be lowered, logistic costs
might be reduced and overall savings attained. Mc-
Murdo Sound was one of the few places in the
world where, in the existing state of technology,
generation of power by nuclear reactor promised to
be cheaper than by conventional methods. This
fact interested the Atomic Energy Commission as
much as it did the Navy, and arrangements were
made for the development of a suitable plant with
preparation of the site to begin during the 1960-
1961 season. In the early stages, reactors for the
South Pole and Byrd Stations were also discussed,
but nothing has come of these proposals.

For a time, the construction of a new South Pole
Station was also seriously considered. Various
plans were studied, including setting the buildings
on stilts so that the snow would blow under them,
the opposite of the technique tried at Byrd. An en-
gineering survey, however, showed that years of
useful service could be obtained from the exist-
ing installation by following a careful program of
rehabilitation. At all stations, a program of station
improvement was launched which resulted in
more comfortable and efficient facilities than had
previously existed in Antarctica. It went so far as
a bowling alley at McMurdo Station that was con-
vertible into a barracks when the influx of summer
support personnel and visitors arrived in October.
Voices have been raised in opposition to the
amelioration of living conditions, pointing out that
heroism is hard to claim for a man who lives in a
super-heated building and dines on steak twice a
week, and that Antarctica thereby loses part of its
allure. There appears, however, to be little evidence
that comfortable living conditions decrease the ef-
ficiency of either scientist or maintenance man.
The Antarctic is still rigorous enough to satisfy most
persons in search of adventure.

While the Navy's SeaBees were laboring at Byrd,
McMurdo and other places, naval aviators, with the
assistance of Air Force and Army fliers, were pro-
ducing a revolution of their own. For the 1960-1961

season, the Navy employed three of its new LC-
130s to supply the inland stations with dry cargo,
while the Air Force's C-124s continued to air-drop
drummed fuel. Parenthetically, the fourth LC-
1 30F participated in tests to determine the capabil-
ities of a new ski assembly. It was soon demon-
strated that the restrictions placed by the Air Force
on the earlier model were no longer necessary, and
that landings and take-offs from unprepared snow
surfaces were possible. On December 10, 1960, 2
LC-1 3OFs placed in the field a geological party
consisting of 9 men and 10 tons of equipment at
a distance of over 1,300 miles from McMurdo
Sound.

The placement of scientists in the field was not
new; Admiral Byrd had done it on his first expedi-
tion in 1929. The range and carrying capacity of
the aircraft, however, introduced a new dimension
into antarctic exploration. When these were com-
bined with aerial transportation from the United
States to Antarctica, the practicability of research in
Antarctica was greatly increased. Formerly, a person
wishing to carry on investigations came to the Antarc-
tic during one season, passed the winter in idleness at
a station, and set out the following spring to the area
in which he was interested. Even then his range was
limited because, except in rare instances, he must
travel over the surface. Briefly, a scientist would re-
main away from home for a period of 18 months to
have a few weeks in the field. Under the new system,
a person could leave the United States in the early
autumn, go to the precise area that he wished to
study, have three months in the field, and return to
his university in time to meet his second semester
classes. If he needed to move about, his vehicles
would be flown out, and from time to time an air-
craft would bring him fuel, food, spare parts, and
mail from home.

The full development did not come about the
first season, even though it was implicit in placing
the geological party along the Eights Coast. Because
rust is not a problem where temperatures remain
below freezing, a field party could cache its ve-
hicles and equipment at the end of one year's run,
pick them up at the beginning of the next, and con-
tinue from where it had previously left off. In
many areas surface vehicles have their limitations,
especially in the mountains with their numerous
glaciers, crevasses, and other hidden dangers. For
long, the devotees of dogs pointed out that they
could go where no aircraft or tractor could. They
reckoned without the turbo-propelled helicopter
which can land at heights up to 13,000 feet. An
Army unit brought the first of this type of machine
to Antarctica during the 1961-1962 season. When
the area of investigation exceeded their range from
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base, they could be tucked in the cargo bay of an
LC-130F, moved out with fuel and supplies, and
set up in a field camp. At first used to support
topographic surveys, the turbo-powered helicopter
rapidly became so obviously useful to scientific in-
vestigation that the demand easily exceeded the
supply. Geologists, for example, could now accom-
plish in three months what would have taken them
as many years with only surface transport.

Not all projects require an LC-130F or a turbo-
propelled helicopter. Many smaller and less esoteric
aircraft were used, notably the ski-equipped ver-
sion of the familiar DC-3 of commercial aviation.
Basically, the contribution of aviation was in the
realm of flexibility, the capacity for delivering
people to the place where they wished to go, and
the ability to keep them there as long as they de-
sired to remain.

The same season that first saw Army helicopters
hop from peak to peak also witnessed a new de-
velopment in station construction. Navy and Air
Force combined to establish a summer scientific
station, Sky-Hi, at the base of the Antarctic Penin -
sula, over 1,500 miles from McMurdo Sound. An
LC-47 flew out from Byrd Station and found a
suitable landing ground. Its crew with hand tools
leveled off the snow, then used their aircraft to
serve as weather station and radio beacon. Navy
LC-130Fs in five flights delivered building material,
supplies, scientific instruments, and personnel. At
the same time six sorties by Air Force C-124s air-
dropped the necessary fuel. Sky-Hi concentrated
on the study of the upper atmosphere, its location
having been tailored to correspond in magnetic
conjugacy to a Northern Hemisphere station about
100 miles north of Quebec City, Canada. Scientists
worked out a schedule of simultaneous observa-
tions at the two stations.

Deep Freeze 62 was Admiral Tyree's last full
season in the field. He could look back with satis-
faction on the transition he had thus far guided.
The new Byrd Station was dedicated on Febru-
ary 13, 1962, and the nuclear reactor at McMurdo
first went critical on March 4, although the power
was not turned on until July. The LC-130F had
demonstrated its usefulness and economy in the
supply of inland stations, as well as its ability to
support field activities hundreds of miles from
McMurdo Sound. Two Navy icebreakers, Glacier
and Burton Island, penetrated the Bellingshausen
Sea and became the first ships to explore the
Eights Coast in February 1960. Glacier and Staten
Island repeated the feat the following season. Per-
haps most striking of all developments was the
new mobility given the scientists that increased the
scope of summer field investigations.

Tyree planned the operations for Deep Freeze 63.
Inspired by the success of Sky-Hi, a small winter-
ing-over station capable of being transported by air
was developed. Vans, mounted on skids, were de-
signed to fit into the cargo bay of an LC-130F.
Each was equipped beforehand for the function it
would fulfill, down to such items as pots, pans, and
silverware. Once delivered to the desired spot, the
vans could be hauled from the aircraft, hooked to
one another, and the utilities turned on. It was be-
lieved that since the units were on skids, they could
be hauled to the surface after a year or two, and
thus avoid the fate of Byrd, Little America, and
other stations built on snow. Finally, it was pos-
sible to reload the vans into the aircraft and move
them to a new location.

Tyree went south for the last time in September
1962, followed shortly by his successor, Rear Ad-
miral James R. Reedy. With the season well
launched, Tyree handed over command in a cere-
mony held at the South Pole itself on November 26,
1962, and departed for home. He continued as
United States Antarctic Projects Officer until early
June and was then relieved in that post also by
Reedy.

Reedy Takes Charge

Admiral Reedy, a naval aviator, had much ex-
perience in international commands and was well
qualified to deal with the multi-national relation-
ships that characterized the Antarctic. He was also
distinctly air minded. In his first year, he obtained
from the Air Force an internal fuselage tank and
demonstrated that it could be used to carry fuel oil
to an inland station. With suitable equipment at
the station, it would be possible to pump the fuel
directly into tanks or bladders. On another oc-
casion, he loaded the tank with aviation fuel, cut it
into the aircraft's fuel system, and took off on
what at the time was the longest exploratory flight
in antarctic history, 3,470 miles, a feat he was to
surpass in subsequent years. The new type winter-
ing-over station, named Eights after the first
United States scientist ever to participate in an ant-
arctic expedition, was established as scheduled.
Early in November 1962, Air Force and Navy
planes delivered more than a million pounds of
fuel and supplies to the site, which was the same
as that of the Sky-Hi summer station. The vans
themselves were shipped down by sea, arriving at
McMurdo in December. They were flown out be-
ginning on January 1, and by the twentieth of the
month, the station was ready for occupancy, a most
remarkable accomplishment for a handful of men
several hundred miles from anywhere on a frozen
plateau.
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The National Science Foundation, however, made
a proposal that, if adopted, would partially reverse
a policy introduced in 1959. The abandonment of
Ellsworth and Wilkes Stations had simplified the
problem of support by concentrating all supply
lines through New Zealand and McMurdo Sound.
The biologists, and to a slightly lesser degree the
geologists and glaciologists, desired a station off the
Antarctic Peninsula, which lies directly south of
Cape Horn. On January 4, 1963, Staten Island de-
parted Port Lyttelton. Between that date and early
March, 26 possible sites were examined both for
logistic feasibility and scientific interest.

The proposal was for a small station somewhat
along the lines of Eights, except that transporta-
tion would be by water, as air facilities were not
available in the area, and none was possible at the
site finally selected, Arthur Harbor on Anvers Is-
land. All chance of making the installation during
the 1963-1964 season vanished when the Office of
the Secretary of Defense imposed a ceiling of $20
million on the Navy's antarctic operations, a sum
later reduced another half million by Congress. At
the date the imposition was made, something had
to give. It seemed better to delay the new station
than to try to adjust or curtail already existing
programs. The ceiling later proved to be open to
some adjustment so that expenditures for fiscal year
1965 actually amounted to about $19.9 million.
Operations were not significantly reduced, and the
station at Arthur Harbor was built in early 1965.
The ceiling encouraged those involved to conduct
their operations more efficiently and to plan more
carefully than in the past.

Planning for Antarctica has always been subject
to difficulties that seem to be built into the situa-
tion. In the first place there is the logistics lead
time that governs the Navy's planning cycle. Sec-
ond, the National Science Foundation, which funds
and manages the United States Antarctic Research
Program, is basically a granting, not an operating
agency. Under its modus operandi, the Foundation
receives proposals for projects from the individual
scientists in universities, private institutions, and
government agencies. These projects are assessed
by experts in various scientific fields and those
among them which are most worthy and which can
be supported financially by the Foundation and
logistically by the Navy, are approved. The Founda-
tion is thus unable to present a complete program
for a given year until the scientists' proposals have
been received and acted upon.

With the years, however, the National Science
Foundation's ability to forecast future programs
has improved, especially as there has been built up
among the scientists in many institutions a continu-
ing interest in longer-range research projects. Im-

provements have also resulted from a growing real-
ism on the part of both the Navy and the Science
Foundation. With experience, each has come to
know better what is possible and what it may ex-
pect of the other.

Policy Group Established

The organizational policy directive for antarctic
operations remained the Bureau of the Budget
Circular of August 3, 1960, issued while the Op

-erations Coordinating Board still functioned "as the
coordinating agency for the totality of antarctic ac-
tivities." Until recently no other agency was cre-
ated to take its place. In October 1964, however,
the Assistant Secretary of State for International Or-
ganization Affairs, in whose department the nom-
inal coordinating authority rested, met with the As-
sistant Secretary of Defense for International Se-
curity Affairs, and the Director of the National
Science Foundation. They agreed that some bet-
ter means of coordinating antarctic affairs should
be set up and suggested an Antarctic Policy Group
consisting of themselves. This suggestion was ap-
proved during April 1965, and the establishment of
the Group announced in a White House press release
of May 1.

At the same time, the Secretary of Defense re-
organized the arrangements of his office for han-
dling antarctic matters. On April 22 he disestab-
lished the United States Antarctic Projects Office.
The function of monitoring the antarctic program
for developments having a possible impact on the
Defense Department he vested in a newly cre-
ated Special Assistant for Antarctic Matters to the
Assistant Secretary of Defense for International Se-
curity Affairs. The other functions being performed
by the office he transferred to the Commander,
U.S. Naval Support Force, Antarctica.

At the time of writing, the antarctic program
seems to be fairly well stabilized both organiza-
tionally and operationally. Currently annual cost
amounts to about $28 million of which some $8
million is contributed by the Science Foundation
and the remainder by the Navy. Since the begin-
ning of the current antarctic activities in 1954, the
United States has expended, according to the best
available estimates, between $285 and $300 mil-
lion. The return has been almost entirely in the
form of intangibles, principally scientific informa-
tion. Speaking before the Antarctican Society in
March 1965, Tyree pointed out, however, that the
progress in logistic techniques which enable man to
live and work effectively in a rigorous climate, is of
enduring significance.

Presently, even though many have speculated on
the subject, there seems to be no immediate pos-
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sibility of economic gain to be extracted from the
area. Science will therefore continue to be the
principal reason for men going to Antarctica. This
does not mean that the program will not change.
During February 1963, Reedy made a long ex-
ploratory flight into Queen Maud Land, where
indications of previously unseen mountains ap-
peared on the radar screen. A year later on a clear
day, the feat was repeated and the mountains ac-
tually discovered. A similar flight in 1965 to other
parts of Queen Maud Land, however, failed to re-
veal any unknown geographical features. It is
doubtful that any major geographical discoveries re-
main to be made.

From the beginning of the IGY, glaciologists of
many nations have carried on a tremendous effort
to determine the thickness of the ice and the
contours of the underlying rock. A current United

States traverse from the South Pole across Queen
Maud Land toward Princess Ragnhild Coast is ex-
pected to be the last great journey of this sort. It is
scheduled to end in 1969. Aerial photography and
topographic mapping are well advanced toward
completion. It appears that, in the future, explora-
tory activities will be increasingly replaced by more
detailed studies of areas of special interest. There
is still much to be learned, but the era of the spec-
tacular is past.

Perhaps it is too much to predict that antarctic
operations will ever become routine, but the doubts
that surrounded Dufek and his little band of plan-
ners a decade ago have vanished forever. Thanks
to the United States Navy, with the assistance of
the other military services, men can now live and
work and go to any part of the vast continent to
which the search for knowledge calls them.

Reorganization
at National Science Foundation

On November 26 the National Science Founda-
tion established a Division of Environmental
Sciences under the direction of Dr. T. 0. Jones, who
has headed the Foundation's Office of Antarctic
Programs since 1961. Dr. Jones will continue to di-
rect the Office of Antarctic Programs, which is
being transferred intact into the new division. Be-
cause of the Foundation's Government-wide and
international responsibilities in connection with
United States scientific activities in Antarctica, Dr.
Jones will also serve as Special Assistant for Ant-
arctic Affairs to the Director of the Foundation.

The Division of Environmental Sciences will be
responsible for programs in support of research in
the atmospheric sciences, including aeronomy,
meteorology, solar-terrestrial interactions, and
weather modification; the solid earth sciences, in-
cluding geology, geophysics, and geochemistry;
physical oceanography; and the U.S. Antarctic Re-
search Program. The division will also have re-
sponsibility for overseeing the scientific program of
the National Center for Atmospheric Research
(NCAR) at Boulder, Colorado.

Support of individual scientists at colleges, uni-
versities, and other research institutions will con-
tinue unchanged, although the experience gained in
the Office of Antarctic Programs in dealing with its
scientific programs will be more readily available
than has been possible heretofore. The antarctic
program will, in turn, benefit from closer associa-
tion with scientists and the general earth and at-
mospheric sciences programs.

Foreign Exchange Representatives
Observe United States Operations
Every season since Operation Deep Freeze I,

1955-1956, the United States has extended invita-
tions to foreign countries operating in Antarctica
for a representative to observe its operations.
These invitations are extended by the Department
of State and necessary arrangements are handled by
the Department of Defense. In the past, the
United States Antarctic Projects Officer made the
arrangements but with the abolishment of that posi-
tion last year, the function was transferred to the
U.S. Naval Support Force, Antarctica.

This year, seven countries accepted the invitation.
The designated representatives were Captain En-
rique Ferrari, Argentine Air Force; Mr. John Bécher-
vaise, Australian Ministry of Foreign Relations;
the Honorable Alfred van der Essen, Director,
Ministry of Foreign Affairs, Belgium; Mr. Victor
Dezerega, Chilean Antarctic Institute; Mr. Shunichi
Nomiyama, First Secretary of the Japanese Em,
bassy in New Zealand; the Honorable J. S. F.
Botha, South African Minister to the United States;
and Mr. L. M. Forbes, Scott Polar Research Insti-
tute, United Kingdom.

Mr. Béchervaise arrived in Christchurch, New
Zealand, directly from Australia on October 10 and
proceeded to McMurdo Station, arriving the follow-
ing day. He witnessed the operations at McMurdo,
Byrd, and South Pole Stations, and departed Mc-
Murdo on November 1 for Christchurch and the
United States. Mr. Nomiyama expects to visit Ant-
arctica in the latter part of January and will pro-
ceed directly from New Zealand.
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The other representatives reported to Washington
before proceeding to New Zealand. On November
8, at the office of the Commander, U.S. Naval Sup-
port Force, Antarctica, they were welcomed and
briefed by Dr. Henry M. Dater, Staff Historian. On
the following day, briefings were presented by Mr.
James Simsarian, Department of State, and Dr. T. 0.
Jones, National Science Foundation. The repre-
sentatives departed Washington on November 11,
arriving in Christchurch, New Zealand, on the
14th. They departed for Antarctica on November 17
in the company of Rear Admiral Fred E. Bakutis,
aboard an Air Force C-130E, arrived at McMurdo
Station the following morning, and proceeded to
South Pole Station later the same day.

Captain Ferrari, being an aviator, was especially
interested in air operations both on the continent
and between New Zealand and Antarctica. He
availed himself of the opportunity to visit with the
United States Navy and Air Force crews operating
the air logistics program.

Mr. van der Essen has for many years handled
antarctic affairs for the Belgian Foreign Ministry. He
was a member of the Belgian delegation to the Ant-
arctic Treaty Conference of 1959 and has repre-
sented his country at three consultative meetings
held under the Treaty.

Mr. Dezerega, an engineer and geophysicist with
the newly established Chilean Antarctic Institute,
was interested in the scientific programs of the
United States and in aspects of civil engineering.
He was able to visit with the scientific personnel
and the construction men as well as see the stations
firsthand.

Mr. Botha, a career officer in his country's for-
eign service, formerly handled antarctic affairs for
the South African Foreign Ministry. He expressed
interest in the overall United States program and
was given the opportunity to visit the stations and
meet key people involved in the operation.

Mr. Forbes, Editor of the Polar Record, was
greatly interested in all aspects of the United States
antarctic program and was provided the oppor-
tunity to witness the scientific programs and the
logistics operations.

The visitors departed McMurdo Station for
Christchurch on November 24 and arrived back in
Washington on December 2. After several days in
Washington, each departed for his own destination.

It is felt that a program of this nature is greatly
beneficial to all governments involved. As Mr.
Simsarian of the State Department said during the
initial briefing in Washington, the United States
Government is pleased to have the opportunity to
host representatives from countries active in Ant-
arctica and to share its knowledge with them in the
hope that they will, in some way, take back to

their own expeditions information which may be
beneficial. At the same time, the United States
antarctic program benefits from information sup-
plied by the guest—information which is freely ex-
changed officially within governments, but which is
always more informative when received from the
people actually involved.

The United States nominated only one person to
join a foreign expedition under this exchange pro-
gram. Ltjg. F. R. Myers of the U.S. Naval Ocean-
ographic Office was selected to join the Belgian ant-
arctic expedition. He departed Washington on De-
cember 19.

USARP Representative
Joins Japanese Expedition

Having remained inactive for nearly four years
following its closing in February, 1962, the Japanese
station Showa (6000028S. 39°35'24"E.) is being
reopened during the current austral summer season.
The Seventh Japanese Antarctic Research Expedition
left Tokyo on November 20 aboard the newly con-
structed Fuji, a 12,000 s.hp. icebreaker which re-
places Soya, used on previous expeditions.

On her way to Antarctica, Fuji called at Free-
mantle where Mr. Henry S. Francis, Jr. of the Na-
tional Science Foundation's Office of Antarctic
Programs boarded the vessel as a representative of
the U.S. Antarctic Research Program. Mr. Francis
will remain with the expedition until Fuji calls at
Cape Town on her return voyage to Japan.

Argentine Air Force Flies to South Pole
On November 3, 1965, a C-47 and two Beavers

of the Argentine Air Force landed at the South Pole.
It was the second time in a few years that Argen-
tine aircraft made the trip from South America.
The previous visit occurred on January 7, 1962,
when two C-47s of the Argentine Navy arrived at
the Pole.

The leader of this year's expedition was Major
Mario Olezza, Argentine Air Force, who piloted
the C-47. His co - pilot was Lieutenant Carlos
Bloomer Reeve. One of the Beavers was piloted by
Major Jorge Muñoz and Lieutenant Luis Cano, the
other by Lieutenant Oscar Fontaine. There were
nine additional persons aboard.

The route followed by the aircraft was parallel
to that used in 1962. Starting from Rio Gallegos in
Patagonia, it extended by way of Robinson Island on
the east side of the Antarctic Peninsula, where the
Argentine Army and Air Force maintain a joint
station, Teniente Matienzo, to General Beigrano
Station on the Filchner Ice Shelf. From General
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Beigrano, the aircraft made the flight to the South
Pole.

The arrival of the planes with 14 men on board
raised the population of the South Pole Station to 52,
about two and one-half times its winter comple-
ment. On November 10, however, the C-47, with
all but four of the Argentines aboard, took off for
McMurdo Station where United States Navy main-
tenance personnel assisted in the repair of an en-
gine and the replacement of a wheel strut. On No-
vember 24, the C-47 departed McMurdo for Sobral,
an Argentine station located at 81'04'S. 41'36'W.
As it passed over the South Pole, the C-47 was
joined by the Beavers for the return flight.

Memorial to Byrd Dedicated
A memorial to the late Rear Admiral Richard E.

Byrd was dedicated at McMurdo Station on October
25 1 1965, the anniversary of his birthday. The
bronze bust of the famed explorer rests atop a pol-
ished Norwegian black marble pedestal which has
inscribed on its sides the more significant achieve-
ments and the dates of his five antarctic expeditions.

Inscribed on the base of the monument are
Admiral Byrd's own words:

I am hopeful that Antarctica in its symbolic
robe of white will shine forth as a continent
of peace as nations working together there in
the cause of science set an example of inter-
national cooperation.
Sculptor of the monument was Mr. Felix de

Weldon, who is noted for his famous Iwo Jima
war memorial in Arlington, Virginia. The Mc-
Murdo statue is a replica of the memorial to Ad-
miral Byrd which stands on the "Avenue of
Heroes" in Washington, D.C. This memorial was
dedicated by the then Vice President Lyndon B.
Johnson. Both Byrd memorials were donated by the
National Geographic Society.

Around the World Flight
During November 15-17 a private plane carrying

30 passengers and crew flew from Honolulu, Ha-
waii, across the North Pole to London and Lisbon,
hence to Buenos Aires and across the South Pole
to Christchurch, New Zealand, and returned to
Honolulu. On its way, the Boeing 707, leased from
the Flying Tigers, broke the Honolulu to London,
Buenos Aires to Christchurch, and Christchurch to
Honolulu speed records, but it fell six hours short of
its target of flying around the world in 56 hr. 48
mm. The total time expended on the trip was
62 hr. 27 mm. 35 sec., of which 51 hr. 20 mm.
were spent in the air. According to the sponsors,
Rockwell-Standard Corporation of Pittsburgh, the
purpose of the flight was scientific exploration with
particular emphasis on high altitude meteorology
and cosmic radiation.

Future International Meetings
Two international meetings on antarctic scientific

matters are planned for the latter part of Septem
ber 1966. Both will take place in Santiago, Chile:
a Symposium on Physical and Biological Ocean-
ography of Antarctic Waters is scheduled for Sep-
tember 13-16 and the IX Meeting of SCAR, for
September 19-23. Plans are being made to have
USNS Eltanin present in Valparaiso at the time of
these meetings.

The Fourth Consultative Meeting of Antarctic
Treaty Representatives will be held in November
1966, also in Santiago.

The Eleventh Pacific Science Congress will be held
at the University of Tokyo, Japan, during August
22-September 10, 1966, under the auspices of the
Science Council of Japan. As usual, the Congress
will include several symposia, divisional meetings,
and scientific excursions.
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ANTARCTIC CHRONOLOGY
JULY 1-NOVEMBER 30, 1965

Time in Greenwich Mean Time

July
6—USNS Eltanin departed Talcahuano, Chile, on

Cruise 19, following engine repairs that had
interrupted Cruise 18.

21—New record low temperature for South Pole
Station, -80.7°C. (-113.2°F.), recorded.

23—Cargo Handling Battalion ONE (CHB-l), de-
tachment K, departed the United States for
Christchurch, New Zealand, aboard VX-6
C- 12 1J.

27—CHB- 1 arrived in Christchurch, New Zealand.
August

13—Capt. W. M. Benkert, USCG, relieved Capt.
B. R. Henry, USCG, as Commanding Officer,
USCGC Easiwind.

22—SS Dorset, commercial ship, departed Davis-
yule, Rhode Island, with 695 measurement tons
of Deep Freeze cargo for Port Lyttelton, New
Zealand.

23—First local aircraft operations (helicopters) for
Deep Freeze 66 occurred at McMurdo Station.

September
3—USNS Eltanin arrived at Auckland, New Zea-

land, terminus of Cruise 19.
6—The first LC-47 flight of the season from Mc-

Murdo Station to Hallett Station arrived at
0001 and returned to McMurdo at 0446.

7—Operational control of Air Development Squad-
ron SIX (VX-6), Detachment A (McMurdo
Station), transferred from Antarctic Support
Activities (ASA), Detachment A (McMurdo),
to Commander, U. S. Naval Support Force,
Antarctica.
The Subcommittee on Territorial and Insular
Affairs of the House Committee on Interior
and Insular Affairs passed out to the full Com-
mittee, four bills to establish the Richard E.
Byrd Antarctic Commission.

9—Rear Admiral Fred E. Bakutis, Commander,
U. S. Naval Support Force, Antarctica, and
s'aff members departed Washington, D. C. for
Christchurch, New Zealand, aboard VX-6
C-121J.
Commander, U. S. Naval Support Force, Ant-
arctica, Washington Representative (Capt. P.
Lewis, Jr.) established at 1400.

10—Dr. A. P. Crary relieved Mr. M. R. Dawson
as USARP Representative, USNS Eltanin, at
1400.

12—United States Antarctic Research Program
(USARP) Christchurch Representative (Mr.
E. E. Goodale) reestablished.

13—USNS Eltanin departed Auckland, New Zea-
land, on Cruise 20.

USARP personnel assembled at Skyland, Vir-
ginia, for a week of briefing preparatory to the
1965-1966 season.

17—Rear Admiral Bakutis and staff arrived in
Christchurch, New Zealand, aboard VX-6
C-121J, from Washington, D. C.

18—Four VX-6 LC-13017s, two LC-47Js and one
LC-117D departed Quonset Point for Christ-
church, New Zealand.

19—USS Calcaterra arrived in Dunedin, New Zea-
land, from the United States.
VX-6 C-121J with 68 passengers aboard de-
parted Quonset Point for Christchurch, New
Zealand.
First Military Air Transport Service (MATS)
C-135 of the season departed Washington,
D. C., for Christchurch, New Zealand.

21—Operational control of Air Development Squad-
ron SIX (VX-6) transferred to Commander,
U. S. Naval Support Force, Antarctica.

23—Commanding Officer of Air Development
Squadron SIX and four LC-13017s arrived in
Christchurch, New Zealand, from the United
States.
A VX-6 C-121J arrived in Christchurch from
the United States.

24—USS Calcaterra departed Dunedin, New Zea-
land, to take up Ocean Station position.
Rear Admiral Bakutis completed official calls
on the United States Ambassador and New
Zealand officials at Wellington, New Zealand.

26—Operation Deep Freeze annual Open House
held at Harewood Airport, Christchurch, New
Zealand.

27—Civic Evening of Antarctic Week held in
Christchurch, New Zealand, with Rear Admiral
Bakutis, the Mayor of Christchurch, and the
Superintendent of the Antarctic Division of the
New Zealand Department of Scientific and In-
dustrial Research as speakers.

28--USS Calcaterra arrived on Ocean Station from
Dunedin, New Zealand.

30—Four LC-13017s departed Christchurch, New
Zealand, for McMurdo Station, Antarctica, two
of which arrived on this date.
Commander, U. S. Naval Support Force, Ant-
arctica; Commander, Antarctic Support Activi-
ties; Commanding Officer, Air Development
Squadron SIX; United States Antarctic Research
Program Director of Field Requiremnts and
Coordination; United States Antarctic Research
Program McMurdo Representative; New Zea-
land Deparment of Scientific and Industrial
Research, Antarctic Division, Representative:
and Prospective Leader of Scott Base arrived at
Williams Field aboard VX-6 LC-130F to of-
ficially open the 1965-1966 season.

October
1—Little Jeana Summer Weather Station reacti-

vated.
Two VX-6 LC- l3OFs arrived at McMurdo Sta-
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tion from Christchurch, New Zealand.
USARP Representative, McMurdo Station (Mr.
K. N. Moulton), established at 0001.

2—Byrd Station skiway ready to receive aircraft.
3—C-121J departed Christchurch, New Zealand,

for McMurdo Station with 68 passengers.
Brockton Summer Weather Station established.

4—First C-121J flight of the season arrived at
McMurdo Station.
Rear Admiral Bakutis and Capt. H. M. Kosci-
usko, Commander, Antarctic Support Activities,
officially opened Byrd Station for the season.
Wheeled aircraft operations commenced on the
annual ice runway at Williams Field.
The patrol spectrograph auroral program at
Byrd Station discontinued for the summer.

5—Commander Jehu L. Blades, USN, relieved as
Officer-in-Charge of wintering-over detachment
when detachment deactivated.

6—An LC-47 was extensively damaged on take-
off at Williams Field when one of its skis ap-
parently dug into a snow ridge causing one
propeller to separate from an engine.
Rear Admiral Bakutis and Capt. Kosciusko
departed Byrd Station for McMurdo Station.

7—Rear Admiral Bakutis and Capt. Kosciusko ar-
rived at McMurdo from Byrd Station.
SS African Glen, commercial ship, departed
Davisville, Rhode Island, with 607 measure-
ment tons of Deep Freeze cargo for Port Lyttel-
ton, New Zealand.
Skiway at South Pole Station ready to receive
aircraft.
First MATS C-124, with U. S. Army Aviation
Detachment (Antarctica Support), departed Ft.
Eustis, Virginia, for Christchurch, New Zea-
land.

8—Brockton Summer Weather Station fully opera-
tional.
Commander, U. S. Naval Support Force, Ant-
arctica, and Commander, Antarctic Support Ac-
tivities, arrived at Hallett Station, officially
opening it for the summer season.
Second MATS C-124, with U. S. Army Avi-
ation Detachment (Antarctica Support), de-
parted Ft. Eustis, Virginia, for Christchurch,
New Zealand.

10—Rear Admiral Bakutis returned to McMurdo
from Hallett Station and inspected Little Jeana
Summer Weather Station.
Geomagnetic program at Eights Station termi-
nated.

11—Mr. John Béchervaise, Official Foreign Ex-
change Representative from Australia, arrived
at McMurdo Station to observe United States
operations in Antarctica.

12—Two MATS C-124s arrived in Christchurch,
New Zealand, with the Commanding Officer,
U. S. Army Aviation Detachment (Antarctica
Support), and three UH-1B helicopters from
the United States.

VX-6 LC-117 arrived in Christchurch, New
Zealand, from the United States.

13—First Adélie penguin of the season sighted at
Hallett.
USS Calcaterra en route to new Ocean Station
position (60°S. 169°30'E.) in support of
initial LC-117 flight to McMurdo from New
Zealand.
Johns Hopkins University party of three placed
at Cape Crozier camp by LH-34D to com-
mence field research.

14—POGO satellite orbited and routine recording
begun at Byrd Station.

15—USS Gary arrived in Dunedin, New Zealand,
and reported for operational control to Com-
mander, Task Force 43.
Auroral program at Eights Station terminated.
Adélie penguins started returning to rookeries
in the vicinity of Palmer Station.

16—USS Calcaterra arrived at new Ocean Station
position.
PM-3A nuclear power plant at McMurdo closed
down for approximately 30 days for training
and annual maintenance.
Soviet Exchange Scientist and party of three
set up camp at Dailey Island for glaciologi-
cal studies.
Deep Freeze 66 personnel arrived at Byrd Sta-
tion.
USARP Representative, McMurdo Station,
visited Byrd Station.

17—USS Gary departed Dunedin, New Zealand, for
Ocean Station via Campbell Island.
University of Oregon scuba divers conducted
preliminary dives in McMurdo Sound area.
VLF-ULF programs of Stanford University and
National Bureau of Standards at Eights Sta-
tion discontinued.

18—Lt. Gordon W. Callender relieved Lt. David H.
Gerdel as Officer-in-Charge at Byrd Station.

19—Atmospheric electricity program discontinued
at Eights Station.

22—USS Gary assumed Ocean Station duty.
USS Calcaterra departed Ocean Station for
Campbell Island and Dunedin, New Zealand.
U. S. Army Cold Regions Research and Engi-
neering Laboratory glaciological party placed
at Dailey Islands.

23—Commander, U. S. Naval Support Force, Ant-
arctica, and Commander, Antarctic Support
Activities, arrived at South Pole Station at 0209,
officially opening the station. They were ac-
companied by Lt. W. R. Griffin, MC, the new
Officer-in-Charge, and the Deep Freeze 66 sta-
tion personnel.

24—The South Pole Station Deep Freeze 65 winter-
ing-over personnel departed for McMurdo Sta -
tion for subsequent deployment to the United
States.
Lt. C. V. Ripa, CEC, Officer-in-Charge, Mobile
Construction Battalion SIX, Detachment W,
arrived at McMurdo Station.
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25—USS Calcaterra arrived in Dunedin, New Zea-
land, from Ocean Station.
MATS C-124, with remainder of Army task
unit and one UH-113 helicopter aboard, de-
parted Christchurch, New Zealand, and arrived
at McMurdo Station.
J. K. Dowis, ABF-3, evacuated by LC-130F
from Byrd Station to McMurdo Station and by
C-124 from McMurdo Station to Christchurch,
New Zealand, for medical attention.
First C-141 Starlifter used in support of Opera-
tion Deep Freeze landed at Christchurch, New
Zealand. The MATS aircraft ferried in equip-
ment to support the Air Force task unit and
returned some Deep Freeze 65 wintering-over,
personnel to the United States.

26—Lc-1 30F supply flights to Pensacola Mountains
commenced, camp Neptune established by
three-man party at 83 0 57 1S. 570151W.
LC- 117 arrived at Byrd Station and established
Detachment B, Air Development Squadron
SIX.
Sub-ice observation chamber placed on fast ice
near McMurdo Station.
Director, USARP Field Requirements and co-
ordination Program, returned to Christchurch,
New Zealand, from McMurdo Station.

27—New Zealand Air Force c-130H initial flight
arrived at Williams Field.

28—Second New Zealand Air Force c-130H flight
delivered 29,990-pound payload to McMurdo
Station.
USARP Representative, McMurdo Station,
visited South Pole Station and returned to Mc-
Murdo on the 29th.
The first skua of the season sighted at Palmer
Station.

29—Third New Zealand Air Force c-130H flight
to McMurdo Station completed.
U. S. Army cold Regions Research and Engi-
neering Laboratory party returned to McMurdo
Station from Dailey Islands.
Site preparation begun for Ohio State Univer-
sity glaciological investigations in Wright Valley.
Bernice P. Bishop Museum entomological re-
search project commenced at Hallett Station.
Air operations at South Pole Station halted due
to –65°F. temperature.
MATS C-1 30E advance support flight from
Christchurch, New Zealand, to McMurdo Sta-
tion completed.

30—First USARP 66 wintering-over personnel ar-
rived at Byrd Station.
Two Army UH-113 helicopters flown aboard
Navy LC- 13 OF  aircraft from McMurdo Station
to Pensacola Mountains in support of scien-
tific field party (Camp Neptune).

November
1—First Air Force scheduled c-130E Christ-

church-McMurdo turnaround flight completed.

Mr. John Béchervaise, Official Foreign Ex-
change Representative from Australia, departed
McMurdo Station for Christchurch, New Zea-
land.

2—One UH-113 Army helicopter flown aboard
Navy Lc-130F from McMurdo Station to Pen-
sacola Mountain field party (camp Neptune).

3—One c-47 and two Beavers of the Argentine
Air Force arrived at South Pole Station from
General Belgrano Base.
Bernice P. Bishop Museum scientists flown to
Terra Nova Bay camp site by Navy LH-34D.

4—Ohio State University glaciological party fielded
in Wright Valley by Navy LH-34D helicopter.

5—Mr. Richard F. Przywitowski, National Bureau
of Standards, relieved Mr. Luis Aldaz as Station
Scientific Leader at South Pole Station at 0001.

6—camp established in Wright Valley for Ohio
State University glaciological party.

7—Trimetrogon-configured c-i 21 J Super con-
stellation arrived at McMurdo Station for an-
nual photo mission.

8—USS Burton Island arrived at Port Lyttelton
from the United States and reported to opera-
tional control of commander, Task Force 43.
USS Calcaterra departed Dunedin, New Zea-
land, for Ocean Station.
University of California biochemistry studies
commenced at cape crozier.
University of Wisconsin geological party placed
in Ellsworth Nunataks.

9—USS Glacier arrived in Wellington, New Zea-
land, from the United States and reported to
the operational control of Commander, Task
Force 43.
First aircraft of season arrived at Eights Station
from Byrd Station and began backloading
equipment in preparation for the closing of
Eights Station this season.
Lt. Thomas L. Boenninghausen relieved Lt.
Cdr. Willard G. Shafer as Officer-in-charge of
the nuclear power plant at McMurdo Station.
Crew Five (DF 66 winter-over unit) relieved
Crew Four (DF 65 winter-over unit).

10—Capt. D. R. Pope, USA, evacuated from Byrd
Station to McMurdo Station for medical at-
tention.
Air search for Carl Robert Disch, National
Bureau of Standards scientist who disappeared
from Byrd Station during the winter, com-
menced.

11—Cross-wind skiway at Byrd Station complet:d
and received first aircraft landing.
Argentine Air Force c-47 arrived at McMurdo
Station from South Pole Station for mainte-
nance.
USS Calcaterra relieved USS Gary on Ocean
Station and the latter departed for New Zea-
land.

12—USNS Eltanin arrived in Valparaiso, chile,
terminal point of Cruise 20.
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South Pole-Queen Maud Land Traverse II
personnel arrived at South Pole Station for ac-
climation.

13—USS Atka arrived in Wellington, New Zealand,
from the United States and reported to opera-
tional control of Commander, Task Force 43.
USS Glacier holding Open House for two days
commencing this date in Wellington, New
Zealand.
USS Gary arrived in New Zealand from Ocean
Station.
Ohio State University ecological party fielded
at Lake Bonney.

14—USS Burton Island departed Port Lyttelton for
McMurdo Sound.
MATS C-130E veered into snowdrift on take-
off from Williams Field. Slight damage occur-
red to nose and main wheel well doors and to
the aircraft skin near nose wheel well.
Equipment and supplies from Eights Station
removed and station closed down for approxi-
mately two years.
University of Massachusetts geological party
fielded at Mt. Bastion, Wright Valley.
Ohio State University ice movement party es-
tablished in Whitmore Mountains.
LC-130F supply flights to University of Wis-
consin party in Ellsworth Nunataks completed.

15—USS Glacier departed Wellington, New Zealand,
for McMurdo Sound.
Futile search for Carl Robert Disch completed
by low-flying C-117 over a radius of 25 miles
from Byrd Station.

16—USNS Pvt. J. R. Towle departed Davisville,
Rhode Island, for Christchurch, New Zealand.
Nuclear reactor resumed production of power
for McMurdo Station after having been shut
down for 30 days for training and annual main-
tenance.

17—Rear Admiral Bakutis, accompanied by Deep
Freeze 66 special visitors group, official for-
eign exchange representatives, and members of
the press, departed Christchurch, New Zealand,
for McMurdo Station aboard USAF C-130E.
Ohio State University ecological party returned
to McMurdo Station from Lake Bonney.
U. S. Army Cold Regions Research and Engi-
neering Laboratory personnel returned to
Dailey Islands from McMurdo Station.
Cargo backloaded from Eights Station arrived
at South Pole Station.
Mr. G. R. Toney relieved Dr. A. P. Crary as
USARP Representative, USNS Eltanin, at 0500.

18—Rear Admiral Bakutis and party arrived at Mc-
Murdo Station from Christchurch, New Zea-
land, and departed for South Pole Station.
Bernice P. Bishop Museum entomological party
returned from Terra Nova Bay to McMurdo
Station.

19—Rear Admiral Bakutis and party returned to
McMurdo Station from South Pole Station.
USS Glacier and USS Burton Island, en route to

McMurdo Sound, entered pack ice at 65°20'S.
176°20'E.
Dr. T. 0. Jones, formerly Head, Office of
Antarctic Programs, appointed Director of new-
ly established Division of Environmental
Sciences, and Special Assistant for Antarctic
Affairs to the Director, National Science Foun-
dation.

20—U. S. Army Cold Regions Research and Engi-
neering Laboratory party returned to McMurdo
Station from Dailey Islands.

21—Special visitors, official foreign exchange rep-
resentatives, and members of the press de-
parted McMurdo Station for Byrd Station.

22—Participants in South Pole-Queen Maud Land
Traverse II departed South Pole Station for
the Pole of Inaccessibility. Rear Admiral Bak-
utis aboard the LC-130F flight.
Johns Hopkins University party completed
studies of Emperor penguins at Cape Crozier
and moved to the Adélie rookery at Cape
Crozier.
Special visitors, foreign exchange representa-
tives, and members of the press returned to
McMurdo Station from Byrd Station.

23—USNS Eltanin departed Valparaiso, Chile, on
Cruise 21.
Rear Admiral Bakutis visited USS Glacier.
USS Atka arrived at Port Lyttelton from Well-
ington, New Zealand, and departed for Mc-
Murdo Sound.
USS Glacier commenced breaking channel
through fast ice into McMurdo Sound.
University of Kansas geological party placed in
the field at Dromedary Glacier.
University of Massachusetts geological party
refielded at Mt. Bastion, Wright Valley.

24—Rear Admiral Bakutis, accompanied by special
visitor group, foreign exchange representatives,
and members of the press, departed McMurdo
Station for Christchurch, New Zealand.
USS Burton Island joined USS Glacier in fast
ice.
Argentine C-47 departed McMurdo Station for
Sobral Base at 2250 to overfly Pole and ren-
dezvous with two Beavers.

25—Ohio State University algological party placed
in the field at Lake Vanda.

26—USNS Eltanin disembarked twelve scientists
and one support party at Ma's Afuera Island
of the Juan Fernández Islands.

27—Mr. R. L. Sefton relieved Mr. M. L. Trimpi as
Station Scientific Leader, Byrd Station, at 0001.
University of Kansas party backloaded to Mc-
Murdo Station from Dromedary Glacier.

28—USS Gary departed Dunedin, New Zealand,
for Ocean Station.
USS Atka entered pack ice en route to Mc-
Murdo Sound.

30—USS Burton Island and USS Glacier breaking
channel in McMurdo Sound, 14 miles from
Hut Point.
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