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ANTARCTIC RESEARCH - AN EMISSARY
FOR INTERNATIONAL COOPERATION

f Henry S. Francis, Jr.

In May 1960, at a time of strained relations between the United States
and the Soviet Union, Mr. Gilbert twart, an exchange scientist from the
National Science Foundation's U. S. Antarctic Research Program (USAPP) was
carrying out field studies in Antarctica as a guest of the Vth Soviet Ant-
arctic Expedition. Despite the adverse publicity of the period, the Soviet
expedition members remained Mr. Dewart's friends and collaborators, and
Mr. Dewart subsequently became the first American to join a Soviet scienti-
fic traverse party. This is but one example of the spirit of international
cooperation that has existed for nearly a decade in Antarctica.

The Antarctic Continent's history of discovery and exploration followed
the conventional pattern of national claims, exercise of sovereignty, and
competitive exploitation of resources. The International Geophysical Year
(IGY), however, served to bring governments interested in Antarctica into
accord through the good auspices of their scientists. Scientific explora-
tion of the Continent provided a neutral and common ground from which to
bridge other differences which existed over Antarctica. In meetings of the
Special Committee for the International Geophysical Year (CSAGI) of the In-
ternational Council of Scientific Unions (ICSU), sensitive questions such
as the distribution of station sites were harmoniously settled on the basis
of scientific requirements rather than national sovereignty or territorial
claims.

International cooperation in Antarctica during the IGY manifested it-
self in a variety of ways. Scientists were formally exchanged between ex-
peditions. Countries cooperated in maintaining station scientific programs.
Research projects of common interest were undertaken. Scientists joined the
expeditions of other countries to work in areas otherwise unavailable to them.
Expeditions assisted each other with logistic support on a routine basis and
in emergencies. Scientific data and administrative messages were radioed
freely around Antarctica and at home, scientists exchanged data through the
World Data Centers and met in consort periodically under the auspices of
ICSU to review progress and lay plans for further scientific exploration.

As the IGY drew to a close, the countries active in Antarctica agreed
to continue their programs. Satisfying themselves that there existed much
common ground for agreement on the future of Antarctica, the governments ac-
cepted an invitation from the United States to meet in Washington on Octo-
ber 2, 1959, to negotiate a treaty. Signed on December 1 1 1959, and entered
into force June 23, 1961, this Antarctic Treaty formalized the spirit of in-
ternational cooperation manifest in Antarctica, and established certain limi-
tations upon activities that could be carried out there. Hereafter, the

* Program Director, International Cooperation and Information Program, Office
of Antarctic Programs, National Science Foundation.



Continent could be used for peaceful purposes only; it could not serve
as an atomic test area or nuclear-waste disposal dump; free access was
guaranteed; and the right of unannounced inspection was afforded. The
participating nations recognized that scientific research was Antarc-
tica's contribution to the world in the immediate future, and the
Treaty designated as the primary avenues of cooperation the exchange
of information about scientific personnel and observations.

**************

Out of the transition from the IGY to a continuing, long-term ef-
fort, came the concept of joint stations. Such arrangements represented
a concentration of effort to conserve resources while maintaining the
best possible spread of stations. In 195 8, the United States announced
the transfer of custody of Wilkes Station to Australia and of Ellsworth
Station to Argentina. Scientists from the United States cooperated with
Argentine personnel at Ellsworth Station until it was closed in 1961.
Nineteen U. S. research personnel, conducting programs in meteorology
and biology have wintered over with the Australians at Wilkes Station
between 1959 and 1963.

Perhaps the largest single and most successful cooperative program
between national expeditions in Antarctica has been that carried out by
New Zealand and the United States. In 1959, New Zealanders at Scott
Base were hosts to U. S. scientists who were awaiting completion of new
scientific facilities at McMurdo Station. New Zealand has extended to
the United States the use of dock and air field facilities on its South
Island. In return for these services, the United States has transported
New Zealand personnel and supplies to Scott Base, and assisted field
parties in gaining access to areas of interest to New Zealand scientists.
As part of this cooperative program, personnel from both countries have
conducted research at the U. S.-built and maintained Hallett Station, and
exchanged each year the responsibility for providing the Station Scienti-
fic Leader. Organized principally toward study of atmospheric phenomena,
the Hallett Station research program has been in operation for nearly a
sun spot cycle, and the National Science Foundation has now proposed to
New Zealand scientific authorities that this year-round program be con-
cluded at the end of the 1964-65 austral season for a time to release
capabilities which are needed for new research endeavors. Hallett Sta-
tion will still serve as a base for summer research activities as may be
required by the programs of both countries.

Multilateral cooperation also serves to further scientific explora-
tion in Antarctica. In a study of electron precijLtion in the southern
auroral zone, the Australian National Antarctic Research Expedition
(ANAPE) has extended the use of its facilities on Macquarie Island to
U. S. scientists and their equipment, and provided transportation to and
from the Island. New Zealand personnel on Campbell Island also partici-
pate in the project by tracking the balloon-borne instrumentation and by
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making associated ground observations. In another multilateral project
the National Science Foundation supports the U. S. representative to the
International Antarctic Analysis Centre (IAAC) in Melbourne, Australia.
Australia has served as host also to French and Argentine meteorologists
in this cooperative program and provides the facilities and services
which make the Centre possible.

The exchange of scientists between national expeditions is the
primary form of cooperation in Antarctica today. Through this exchange,
the opportunity is provided to U. S. and foreign scientists to carry out
approved research programs in geographical areas which would be unavail-
able to them without the support and accommodations of another expedition.

The United States and the Soviet Union continue a yearly exchange of
scientists, begun for the IGY to illustrate the importance placed upon
international cooperation as the spirit appropriate for Antarctica. The
formal U. S.-U. S. S. R. agreement, implemented through the National Acad-
emy of Sciences of both countries, originally provided that one scientist
of each country would winter over at the main station of the other. To-
day, this program has developed so that exchange scientists are wintering
over at the small interior stations. At the present, a Soviet atmospheric
physicist, VenThmin Stepanovich Ignatov, is making ionospheric absorption
studies at the U. S. Byrd Station, and John D. Jacobs is the USARP ex-
change scientist carrying out observations of VLF phenomena at the Soviet
Vostok Station. He is also operating a forward scatter receiver as part
of a network of transmitter-receiver stations at McMurdo-Vostok, McMurdo-
Byrd and Pole-Halley Bay (United Kingdom Station) designed to study dis-
crete solar cosmic rays during the International Years of the Quiet Sun
(IQsY).

**************

After the close of the IGY, several nations found it impossible for
a time to continue their antarctic programs. Belgium withdrew from the
Roi Baudouin Base until the austral summer of 1963-64 when it returned
with the collaboration of scientists from the Netherlands. To assist the
Belgians in reestablishing their research program, the United States
loaned the expedition the needed upper-air meteorological sounding equip-
merit. The National Science Foundation also provided support to the Uni-
versity of Brussels for two Belgian physicists to visit McMurdo and South
Pole Stations during the 1962-63 field season, to make glaciological ob-
servations and collect ice samples for geochemical and isotope analyses.

The Japanese were likewise forced to terminate their efforts in 1959
because of the poor condition of their resupply vessel, and an opportunity
has been provided for several Japanese senior scientists and researchers
to visit and work with the U. S. scientists in the Ross Sea area. After
the Norwegian Government turned its antarctic station over to the Republic
of South Africa in 1959, several Norwegian scientists joined USAPP
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geological and glaciological field parties in West Antarctica as an ex-
pression of continuing Norwegian interest in Antarçtica.

**************

A region of increasing scientific interest to the United States has
been the Antarctic Peninsula. Although outside the normal range of U. S.
logistic capabilities, USARP scientists have had the opportunity to work
in this area through assistance provided by Argentina., Chile and the
United Kingdom. Close collaboration between USARP personnel and those
of the Argentine Naval Hydrographic Service has resulted in investigations
in the Drake Passage in physical oceanography, plankton productivity, and
bacteriology. With the Chilean Antarctic Expedition, USARP researchers
have conducted geological and entomological studies at Gabriel Gonzalez
Videla Base. The geological investigations have been extended to southern
Chile and this year to Navarino Island. USARP has assisted the Chileans
in establishing a geomagnetic observatory at Videla Base, and through the
auspices of the Bureau of Educational and Cultural Affairs of the Depart-
ment of State, support is provided to several selected Chilean graduate
students to continue their studies at U. S. institutions in fields that
will further their future antarctic research. The British Antarctic Sur-
vey has made it possible for two USARP ornithologists to carry out studies
on the habits and physiology of the wandering albatross, and for a USARP
entomologist to study insect life on Bird Island.

For sheer numbers, the most familiar example of foreign participa.-
tion in USARP is the foreign investigator studying or teaching at a
U. S. institution with research projects in Antarctica,. The National
Science Foundation directs inquiries from foreign scientists regarding
opportunities for work in the USARP to appropriate U. S. research organ-
izations which may be able to utilize their particular talents. Eighty
foreign nationals from sixteen countries, in their capacities as students,
research assistants, and teachers, have joined U. S. research teams in
Antarctica, and four have served in important coordinating capacities in
the U. S. program. In 1959, Mr. F. W. van der Hoeven, a Dutch glaciolo-
gist a44 leader of the USARP Victoria Land Traverse, was Senior USARP
Representative at the New Zealand Scott Base, and Mr. John Pirrit, from
the United Kingdom was Station Scientific Leader at Byrd Station. In
1963, Mr. Henry M. Morozumi, a Japanese citizen, was the Station Scien-
tific Leader at Byrd Station. During the current winter, Mr. Graeme N.
Johnstone, a New Zealander, is the USARP Coordinator at McMurdo Station.

For the past nine years, it has been the custom of the United States
to invite contracting governments to the Antarctic Treaty to exchange of-
ficia.l representatives on expeditions. The Department of State is re-
sponsible for the diplomatic arrangements and the Department of Defense
arranges for the physical accommodations of members of this exchange pro-
gram. In many cases, foreign governments avail themselves of the oppor-
tunity to send scientific personnel. In such cases, the National Science
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Foundation affords them the same assistance it would provide to other
foreign visiting or exchange scientists. In this capacity from France
have come Mr. Claude Lorius, a glaciologist who joined the USARP Vic-
toria Land Traverse ( 1959-60), and Dr. Andr4 Cailleux, who conducted
geological and glaciological investigations in the McMurdo Sound area
in 1960-61. In the summer of 1962-63, Japan sent Dr. Hiroshi Fukushima
to carry out biological studies in the McMurdo Sound area and in 1963-64,
Dr. Yosio Kobayasi studied antarctic fungi on Ross Island and in the dry
valleys of Victoria Land. In 1963-64, the Belgian representative was
Mr. Tony Van Autenboer, geologist from Louvain University, who took the
opportunity to familiarize himself with the USAflP geological field pro-
grams.

* * * * * ** * * * * * * *

In June of 1962, the National Science Foundation sent into antarc-
tic waters a research vessel dedicated to the scientific exploration of
the oceans surrounding the Continent. This vessel, the USNS Eltanin,
equipped not only for oceanographic and biological research but also for
studies in the atmospheric sciences, has provided the opportunity for
further international cooperation. The Eltanin has been berthed and sup-
plied at the Chilean ports of Valparaiso and Punta Arenas, and on occa-
sion has been afforded similar services by Argentina at Ushuaia and by
Uruguay at Montevideo. Fourteen Chilean scientists and technicians have
worked with the U. S. research team aboard the Eltanin. Argentinean,
Brazilian, Canadian, British, Iranian and Israeli researchers have also
assisted in the programs conducted by the U. S. institutions. Soon, the
Eltanin will traverse waters of the South Pacific Ocean, and will use
both Chilean and New Zealand ports.

During the austral summer of 1962-63, an exchange of oceanographers
between the Eltanin and the Soviet research vessel, 0b was arranged.
Dr. Guy A. Franceschini conducted a heat exchange study aboard the Q'
while a Soviet physical oceanographer, Dr. Niko1a KudrThvCev, pursued
his research interests aboard the Eltanin.

**************

There are other less glamorous but equally important elements of
antarctic cooperation. Data continue to be exchanged through the World
Data Centers. In fields where no centers exist, such as biology and
geology, the exchange of information depends upon such established chan-
nels of communication as professional periodicals, symposia, and direct
contacts between scientists. As part of its authority for the direction
of US.ARP, the National Science Foundation supports a variety of projects
designed to improve the dissemination of scientific information nationally
and internationally, including the preparation of an antarctic map folio
series, the development of a comprehensive antarctic bibliography, the
establishment of a central record of antarctic biological and geological



specimen collections in the United States, and a monograph series of the
results of past and current research.

Under agreements reached within the Scientific Committee on Antarc-
tic Research (SCAR),a de3cendent if the CSAGI, all countries in Antarc-
tica exchange their maps of Antarctica. In the United States, responsi-
bility for this exchange is delegated to the U. S. Geological Survey of
the Department of the Interior.

One major consideration in mapping an unknown continent is the nomen-
clature to be assigned to geographical features. Experience is showing
that through informal arrangements, it is quite possible to achieve inter-
national agreement and understandings in this matter.

**************

The Antarctic Treaty itself has enlarged the scope of international
scientific cooperation in Antarctica,. The Treaty charges the contrac-
ting governments to meet in order to exchange information, consult to-
gether, and formulate measures in furtherance of the principles and objec-
tives of the Treaty. Two Consultative Meetings have been held, and action
undertaken to farther the exchange of scientific data and results, the
conservation of living resources and historic sites, and the exchange of
information about expeditionary plans and capabilities. As a result of a
Treaty recommendation, a group of experts met in Washington, D. C. in
June 1963 to discuss technical aspects of Antarctica's telecommunication
problems, and ways by which the exchange of scientific as well as admini-
strative traffic might be improved.

The governments have also defined the relationship between the Treaty
arrangement and SCAR. Because of its independence as a non-governmental
advisory committee with long familiarity and success in achieving scienti-
fic cooperation in Antarctica, SCAR has been encouraged by the Treaty
powers to provide a forum for the discussion and coordination of matters
associated with the further scientific exploration of Antarctica. As part
of this activity, several symposia have been organized under the auspices
of SCAR. Two of these have covered the subjects of antarctic biological
and geological investigations and have greatly contributed to a better
comprehension of the progress which has been made in these fields and to
the exchange of scientific information. The United States is represented
on SCAR by Dr. L. M. Gould, who is currently serving a three-year term as
President.

C:rie interesting aspect of antarctic research is the involvement of
countries not active in Antarctica or signatory to the Antarctic Treaty.
The scientific exploration of Antarctica involves not only research on the
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Continent itself, but also the study of phenomena which are polar in
nature, such as magnetically controlled atmospheric occurrences. West
Antarctica is magnetically opposite, or conjugate, to areas of eastern
Canada. Canadian stations at Great Whale and Quebec City, therefore,
serve as the northern complement of certain research programs at the
U. S. Byrd and Eights Stations. The National Science Foundation supports
also the U. S. contribution to the arctic portions of this research, as
well as other types of research which involve bi-polar relationships.

There are today many opportunities for further scientific coopera-
tion in Antarctica. Exploration of the more remote areas of the interior
of the Continent may require coordinated efforts between expeditions both
in the conduct of the research and in logistic planning. The investiga-
tion of the ocean around the Continent provides an opportunity for re-
search vessels of different countries to work in consort. Further in-
vestigation of Southern Hemisphere meteorology will require cooperation
in obtaining data from the oceanic region around Antarctica, be it by
ships, constant-level balloons or an increased network of sub-antarctic
island stations. The exchange of geodetic data and aerial photographs
as well as maps will be an important element of further efforts to map
Antarctica. Measures within the Treaty arrangements which will preserve
Antarctica as an unpolluted, useful, natural scientific laboratory will
require cooperative international management of a high order.

In the course of nine short years, man has successfully established
himself upon the last and most hostile continent of the planet. He has
done so with a high degree of international harmony and cooperation.
Hopefully, he will continue to refuse to let differences which may exist
elsewhere in the world corrupt this demonstration of peaceful, positive
international cooperation. Perhaps, also, it will be possible to apply
what has been achieved in Antarctica to other global regions of common
interest.

CORRECTION

The Field Personnel Roster published in the February issue of the
Antarctic Report lists William M. Boman and Thomas E. Berg as affiliated
with the University of Minnesota. It should have read University of
Wisconsin.
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ANTARCTIC INFORMATION PROJECTS

In the January and February issues of the Antarctic
Report information was provided on two NSF-sponsored
projects designed to improve the dissemination of
antarctic research results, namely the Antarctic Map
Folio Series and the Antarctic Research Series. An-
other three projects of immediate interest to the
antarctic community are described below; two of these
are based at the Smithsonian Institution and one at
the Library of Congress.

RECORDS OF U. S • ANTARCTIC SPECIMEN COLLECTIONS

Biological and geological specimens from Antarctica in the United
States are located in a multitude of museums and universities all over
the country, and some are, temporarily or permanently, in private hands.
In the interest of science and history, a concentrated effort is now
being attempted to establish a central record of the physical location
of these collections and their stage of processing. With funds provided
by the National Science Foundation, work on this project is being car-
ried out at the Smithsonian Institution's Oceanographic Sorting Center
(SOSC) under an agreement with NSF T s Office of Antarctic Programs.
Dr. I. E. Wallen, Assistant Director for Oceanography, U. S. National
Museum, is the Principal Investigator.

Information to be stored in the records system will include the
identity of the specimens, location where collected, and the place of
permanent and/or temporary deposition. One immediate benefit from the
project will be that it will facilitate the exchange of information be-
tween agencies and among individual scientists.

At present an inventory is being prepared of the antarctic collec-
tions in the U. S. National Museum. Completed for marine invertebrates
and mammals, it is underway on fishes, plants, and geological specimens.
Concurrently, an intensive survey has been undertaken of the published
literature concerning antarctic organisms, in order to develop a complete
list of the specimens and to gain preliminary information about their
location. A library is being accumulated of maps, reprints, and reports
to form the basis for accelerated production of information under a com-
mon system.

Studies have been initiated to develop appropriate methods of auto-
mated data processing that will be compatible with that used at the
National Oceanographic Data Center. Experimental data processing programs
are being devised, based on the work of the Bureau of Commercial Fish-
eries, the Food and Agriculture Organization of the United Nations and



other groups which record similar data.

Visits have been made to the New York Botanical Garden, the Woods
Hole laboratory of the Bureau of Commercial Fisheries, the Woods Hole
Oceanographic Institution, the University of Rhode Island, the Lamont
Geological Observatory and several data laboratories in the Washington.,
D. C. area. At these laboratories data processing plans have been dis-
cussed with many scientists and an experimental card punch system has
been devised.

Biological and geological station lists were recently completed
for the Waldo Schmitt collection from the Antarctic Peninsula and South
Shetland Islands, based on the sorted material. A preliminary report
prepared for the National Science Foundation in December reveals that
405 stations were occupied by "Deep Freeze" vessels through the austral
summer of 1960-61, and that specimens were collected at many. of these
stations. Although only a minimal quantity of data is available, as
yet, records are, and will be, available as a service to scientists
throughout the world.

Inventories of materials shipped from the U. S. Antarctic Research
Program vessel, the USNS Eltanin, including a copy of the field data.,
are to be provided to the Smithsonian Oceanographic Sorting Center to
assure inclusion of all collections in the records. A representative
of the Smithsonian Institution will contact, as necessary, participants
in antarctic projects for data. on current and future samples and their
ultimate disposition. In the near future a visit to universities on
the West Coast will be made for this purpose.

Although the U. S. National Museum will keep records of the samples
taken, it will claim no priority, either to the specimens or to the data
recorded as a result of this project. All rights to publish the records
obtained by SOSC will rest with the collector of the specimens unless
written permission is given for an alternative procedure.

**************

SORTING OF USARP SPECIMEN COLLECTIONS

Although not strictly an "information" function, this sorting pro-
ject at the Smithsonian Oceanographic Sorting Center is funded as such
because of its close relation to the Antarctic Records Program. Under
terms of the NSF-Smithsonian Institution agreement, the SOSC will re-
ceive, sort, store, and ship collections as directed by antarctic in-
vestigators or by the National Science Foundation. If desired by the
investigator or the Foundation, specimens may be distributed to spe-
cialists under the general program of SOSC. However, the decisions to
forward collections to SOSC, to distribute them to specialists, or to
deposit them with the Smithsonian Institution, or to have them shipped
elsewhere lies primarily with the investigator.
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Although the investigator will be expected to observe all require-
ments for the disposition of type materials and/or representative sets
with the U. S. National Museum as stated in the Foundation's letter of
understanding, specimens will not become the property of SOSC unless
presented formally to the Smithsonian Institution by the investigator
or collector.

Sorters have been employed temporarily on contract funds and
trained to recognize the groups of plankton, invertebrates and fishes
that may be received by SOSC. The first three barrels of specimens
from the USNS Eltanin have been received and sorting is underway. A
special collection by Dr. Waldo Schmitt from the Antarctic has been
sorted completely and specimens have gone to specialists in various
groups. Included were 29,675 specimens of 119 taxonomic categories
from protozoa to a bird and including lichens and bryophytes.

This project exists on a cooperative basis with the SOSC records-
keeping contract and some of the time available to the sorters, while
awaiting shipment of specimens, has been used by assisting with more
rapid assembly of records data for antarctic specimens already de-
posited in the U. S. National Museum or available from published data.
Dr. I. E. Wallen is the Principal Investigator on this project also.

ANTARCTIC BIBLIOGRAPHY

The Antarctic Bibliography was devised primarily to meet a do-
mestic requirement for a comprehensive, annotated source of antarctic
information for the use of agencies and individual participants in the
U. S. Antarctic Research Program. Funded by the National Science
Foundation and executed at the Library of Congress, the project is
designed to meet the requirements both for a current source of data
and an historical record. For the benefit of USARP grantees and
others who need to keep abreast of current developments in their spe-
cific field of antarctic research (or, as in the case of NSF's Office
of Antarctic Programs, in all fields), the bibliography is being is-
sued on standard-size library cards containing abstracts and index
terms, preliminary to their assembly in cumulative volumes, probably
featuring 2,000 abstracts to a volume. In addition to the hierarchial
code used in the index, Universal Decimal Classification terms are
entered on the cards for the benefit of those using the UDC filing sys-
tem. The original articles are being microfilmed in toto and stored
for future reference.

Although efforts are presently concentrated on current literature,
a retrospective search for older materials is contemplated. To date
800 cards in 110 copies describing papers, reports, books, and maps
published during 1962-63 have been produced and mailed to recipients in
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the Uhited States and abroad. Another several hundred cards have
been edited and will be mailed as they come off the press. There is
no charge to the recipient for this service but in many cases the
recipient responds by providing materials to the Library of Congress
for inclusion in the Antarctic Bibliography (Such materials should
be addressed directly to Mr. George A. Doumani, Science and Technology
Division, Library of Congress, Washington, D.C., 20540.).

Principal Investigator for the Antarctic Bibliography is Mr. George
A. Doumani, Head of LC's Cold Regions Bibliography Section. As this is
the Section where the CRREL Bibliography is prepared also, considerable
savings are afforded by coordinating the production of items applicable
to both bibliographies.

**************

PUBLICATIONS

The following publications received at the Office of Antarctic Programs
during March pertain to work supported in whole or in part by the
National Science Foundation under the U.S. Antarctic Research Program:

*EL .. SAYED, SAYEtD Z., Texas A & M Univ. Primary production and
standing crop of phrtoplankton along the Argentine Coast,
Drake Passage and Bransfield Strait; Annual report, 1962-63.
College Station, Texas, March 1964, 76 p.

*ROTOLANTE, RALPH A., et al, Texas Western College. Establishment of
a meteorological rocket station at McMurdo, Antarctica, as an
activity of U.S. Antarctic Research Program. El Paso, Texas,
October 1963 . 50 P. Other authors: R. S. Briggs and T. F. Bettle.

*ROTOLAN1E, RALPH A., and A. M. PARRA, Texas Western College. Meteoro-
logical data profile of the stratosphere, McMurdo, Antarctica.
El Paso, Texas, March 1964. 1+9 p.

**U.S. WEATHER BUREAU. Climatological data for antarctic stations: Jan-
Dec. 1960; No. 3. Washington, D.C., 1963 . 131 P.

YOSHIMOTO, C. M., and J. L. GRESSITT, Bernice P. Bishop Museum.
Trapping of air-borne insects in the Pacific-Antarctic area, 2.
(Pacific insects ) Dec. 30, 1963 . v. 5, no. 1+, p. 873-83.)

* Copies may be ordered from the Office of Technical Services, U.S. Dept
of Commerce, Washington, D.C., 20230.

For sale by the Superintendent of Documents, U.S. Govt. Printing Office,
Washington, D.C., 201+02.
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FIELD REPORT NO. 63 FOR MARCH 1964

NOTE: In general, material included herein is summarized
from regular reports by personnel of Federal agencies,
universities and institutions carrying out scientific
research in Antarctica under National Science Foundation
grants and with logistic support by the U. S. Navy. In
order to ensure that the work of the individual scientists
and their institutions is clearly understood, it is re-
quested that prior to using any of this material for public
dissemination, such use be discussed with the Office of
Antarctic Programs in the National Science Foundation or
with the originators of the research as named.

GENERAL

Byrd Station: Considerable outdoor work was accomplished during an
unusually warm month. Station electric power has reached a high degree
of stability, and a newly completed 250 kw. emergency power system pro-
vides an additional safeguard against program interruptions. The radio
noise building received station power during the month. USARP and Navy
personnel spent one afternoon in fire-fighting practice, extinguishing
wood and oil fires.

Eights Station: Frequent storms and heavy snowfall throughout the
month interrupted outside activities and caused drifts up to two feet
over parts of the station. The drifts were removed and the area plowed
and dragged to level the surface. On the 16th a fire around the gener-
ator exhaust between the ceiling and the roof of unit No. 8 was extin-
guished, and new flues were installed around the exhausts of both gen-
erators to prevent a recurrence. A satellite was sighted moving from
northwest to southeast on the 21st and 22nd.

USNS Eltanin: The vessel departed Valparaiso, Chile, on March 2
to begin Cruise 12 in the Scotia Sea. The first stations were taken
along 800 W. to 560110 S. on March 9 and 10. The ship then proceeded
to the South Shetland Islands, as far south as 660 S., hence to an area
east of the South Orkney Islands that had not been sampled on previous
cruises. The Eltanin's position on March 31 was 61037' S. 30010? W.

Hallett Station: On March 6, between 0700 and 0725, fire broke out
in the Science Building (Building 10). Efforts to limit the fire to the
Science Building were hampered by winds gusting to 35 knots, and the use
Of CO2, Ansul, and seawater could not prevent the destruction of the
Building and the aurora tower immediately adjacent to it. The cause of
the fire is undetermined,but it is theorized that the heating furnace
may have been at fault.

The total loss of the aurora, riometer, and ioñosonde equipment
caused the immediate and complete abandonment of these programs. De-
struction of the timing equipment for the cosmic ray studies and the loss
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of the magnetometer control box temporarily suspended work in these
disciplines. The seismology, whistler, and earth current programs
were unaffected by the fire and continue in operation.

Following consultation among scientists and logistic leaders
of the Station and aboard the icebreaker Glacier, which had arrived
after the fire, it was determined that only two scientists were
needed to operate the reduced program. With the concurrence of the
New Zealand Department of Scientific and Industrial Research and the
National Science Foundation, the New Zealand Station Scientific
Leader and a second New Zealander remained at the Station, while the
sole U. S. wintering scientist and a third New Zealand scientist
were evacuated with the summer personnel by the Glacier on the day
after the fire.

McMurdo Station:
sonnel were aboard the
the 5th. Return cargo
ment used in the U. S.
during the summer.

Backload cargo and the remaining summer per-
Glacier when she departed for New Zealand on
included a. van-load of VLF recording equip-
Army Signal Propagation Agency experiment

The USARP office was cleaned out and closed for the winter and
temporary quarters set up in Building 108. During the remainder of
the month the outside area from the USARP office to the warehouses
was cleaned and equipment and supplies moved into the warehouse
storage. An inventory of the warehouses is presently underway.

The patterned ground study site in Taylor Valley was inspected
and the battery power source for the recording instruments recharged.

South Pole Station: An astronomical observatory shelter has
been nearly completed and work has begun on a telescope for amateur
observations. The flag-lowering ceremony was held as the sun set on
the 22nd and by the 30th the first stars were visible. A V-beam
antenna completed for the amateur radio transmitter performed well.

BIOLOGY

Balleny Islands

Johns Hopkins University: On March 9 the USS Glacier, re-
turning to New Zealand, stopped off Sabrina, Islet while members of
the scientific party were flown ashore. From 1500 to 2000 Adlie
penguins were observed in the molting state. Eleven Chinstrap pen-
guins were also noted. Two of the Chinstra.ps were seen in the midst
of an ecstatic mating display, one of them wearing a band applied in
this area in January 1959. A third species of penguin, tentatively
identified as either a Royal or a Macaroni, was collected. Six
skua.s were seen, one appearing to be a Brown skua..
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Bird Island, South Georgia

Johns Hopkins University and Bernice P. Bishop Museum: The
party completed field work in March and returned to England, the ento-
mologist traveling aboard the H. F. S. Shackleton and the ornitholo-
gists by air. Laboratory work and analysis of ornithological data
collected during nearly fifteen months of investigations on the island
will be undertaken at Johns Hopkins.

McMurdo Station

Biolab, Stanford University: Laboratory lighting and other
interior improvements were carri. out during the month.

Stanford University: Fishing through new ice off Hut Point
at about 10 rn. depth produced four species common to McMurdo Sound:
Trematomus bernacchii, T. borchgrevinki, T. cntronotus, and T. hansoni.
An experiment is underway to investigate the comparative growth rates
and metabolic maintenance requir.ments for T. bernachii at temperatures
of -1.70C. and 0°C. Metabolic reintenance rates are also being studied
as T. borchgrevinki and T. hansoni are acclimated to +2.20C. and then
cooled to the environmental temperature, -1.80c.

METEOROLOGY

Byrd Station

U. S. Wether Bureau: JIe.rch was unseasonably warm; the high
of -8.91C. was th :iarmest ever recorded in March. The average of
_25,30C. was also record breaker. The Mast and Hegener surface ozone
recorders were opreting normally. Due to the low sun angle the Dobson
sun Observations were phased out. Radiometersondes were added to the
radiation program or, the 22nd; th: average height of nine radiometer-
sondes was about T1 1 000 m. while four ozonesondes reached an average of
32,221 m.Twenty-tro radiosondes were flown to an average height of
27, 071 m.

Eights Station

U. S. W:ther Bureau: The weather in March featured persistent
storms during rni-rionth with strong, gusty winds and blowing snow. Snow
accumulation incrsed consider ly over amounts for February. Turbulent
air up to 10,000 feet was evidenced by mixed formations of lenticular and
altocumulus clous.

The accumulation stake array was measured twice during the
month and on the 31st the number of stakes was increased to a total of
49. Four-mile profiles of stakes one-fifth of a mile apart were esta-
blished on lines east and north from the station. These stakes will be
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measured twice yearly.

The greatest snowfall in a twenty-four-hour period, 10.2 cm.,
occurred on the l9th-20th. The accumulation measured on 25 stakes was:

February 29-March 17	+12.9 cm.
February 29-March 31	+13.1 cm.

The atmospheric electricity recorder was set up in the mete-
orological office with the sensor located 17 m. west of the station and
1.5 m. above the surface. The Mast surface ozone equipment was delivered
in damaged condition but has been repaired.

McMurdo Station

U. S. Navy: (For standard surface and upper air observa.tions)
see SUMMARY OF METEOROLOGICAL OBSERVATIONS.)

South Pole Station

U. S. Weather Bureau: The radiometersonde program began on the
22nd. With falling temperatures aloft, the average maximum balloon height
decreased. Early in the month the average for 22 radiosondes was 28,050 m.;
late in the month nine balloons averaged 26,400 m. The conversion of a
motor into a power source for the CO 2 program was started. Problems in the

surface ozone and radiation programs were corrected.

STATION SEISMOLOGY

Byrd Station

Coast & Geodetic Survey: Seismic phases recorded during the month
totalled 116. Long-period seismometer cables were installed along the seis-
mic tunnel.

South Pole Station

Coast & Geodetic Survey: The Helicorder was returned to opera-
tion, but was subject to interference from the ionosonde. The long-period
seismograph traces wandered considerably, often producing illegible records.

UPPER ATMOSPHERIC PHYSICS

Byrd Station

Aurora & Airglow, Arctic Institute of North America: The patrol
spectrograph program, started March 12,operated without difficulty. The
all-sky program was initiated on the 19th with the camera adjusted to give
proper exposure times and sequence for the 70-5-20 sec. program. Installa-
tion of the 35 mm. all-sky camera was completed.

16



Forward Scatter, National Bureau of Standards: The Byrd-to-
McMurdo transmitter operated well. Brief inter'uptions were caused by
dirt in an air filter, plate tuning instability and failure of a power
amplifier tube.

Geomagnetism, Coast & Geodetic Survey. Fourteen sets of ab-
solute observations were taken. The replacement of time lamps in the
standard and rapid run inagnetographs cured an intensity-variation pro-
blem. Sudden commencement (Sc) storms were observed on the 4th and
21st. Monthly means of absolute values are as follows:

declination	68029 .91

horizontal field	15,827 g.
vertical field	57, 415 g.

Ionospheric Absorption, National Bureau of Standards: The
riometér equipment is temporarily operated at both sites to determine
the effects of the move to the radio noise building on instrument
calibration.

Ionospheric Soundings, National Bureau of Standards: The
Fl and E layers were observed only infrequently. With the advent of
day-night sequence the diurnal variation of foF2 became more pronounced
and regular. The maximum median value of foF2 increased over February.
foF2 values were obtained 57% of the time; missing values were attri-
buted to sporadic E blanketing (13%), absorption (12%), spread E (10%),
equipment and maintenance problems ( )-i-%), and miscellaneous (J.-%).

Micropulsations, National Bureau of Standards: The equip-
ment was moved to the radio noise building, which is now supplied with
station power.

VLF and ELF, Stanford University and Pacific Naval Laboratory:
Frequency and time identification of VLF events has been facilitated by
the addition of a very short frequency calibration to the spectrum anal-
ysis system. There is little short-term correlation of magnetometer
data with other activity; however, some gross correlation has been ob-
served. NBA signal strength varies rapidly during magnetic events and
at night, with phase changes often following the amplitude changes.
March 1 through 5 was a very active period. Whistler counts were many
times normal, and much periodic riser was observed, usually associated
with subsiding chorus. Diurnal phase shifts of VLF transmitters vary
from about 1.5 to 3.2 cycles, but severe mode interference caused a
one-cycle ambiguity for NSS and GBR.

Eights Station

Aurora & Airgiow, Arctic Institute of North America: The all-
sky camera program was initiated on March 5, using a. 70-5-20 sec. se-
quence. The camera has unobstructed view of the entire sky except for
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the dome low in the north. Part 1 of the auroral patrol spectrograph
program was initiated on March 13, and regular runs were started with
the NBS photometer on March 20. The first aurora (rays changing to
rayed band to homogeneous arc) occurred on 22-23 March.

Geomagnetism, Coast & Geodetic Survey: All equipment was
operating normally. March was the most disturbed month of the year
with SC beginning on the 3rd and the 29th. The greatest 24-hour
change in declination (73.9') occurred on March 4• Eighteen sets of
absolute monthly means were taken, viz.:

declination	32043.1
horizontal field 21,062 g.
vertical field	48,395 g.

Ionospheric Absorption, National Bureau of Standards: All
equipment was operational during the month. A large event on the 4th
produced a 3.6 db. absorption peak on the riometer; a small one on the
23rd had a peak absorption of 1.1 db. Another event on the 30th peaked
at 2.7 db.

VLF and Micropulsations, National Bureau of Standards: The
absorption event on the 4th produced large micropulsations. There were
also pulsations with 15-mm. and 7-hr. periods. Slow micropulsations
accompanied events on the 23rd and 30th.

McMurdo Station

Cosmic Radiation, Bartol Research Foundation: Preparations
were made for bringing a second channel of the super neutron monitor
into operation. Power failure on the 14th caused an eight-hour loss
of data.

Forward Scatter, National Bureau of Standards (Bartol Re-
search Foundation Observe r, : Both the transmitter and the receiver op-
erated normally; eight hours of data were lost due to a power failure.

Ionospheric Absorption, Douglas Aircraft Company: Both
riometers continued in excellent operation during a quiet month. An-
tenna changes required start of a new 50 Mc./s. quiet-day curve on
March 17.

South Pole Station

urora and Airglow, Arctic Institute of North America:
Tests and J-epairs were completed on aurora equipment and provisions
were made for the installation of two 35-mm. cameras in the observation
dome. No aurora was observed.

Cosmic Radiation, Bartol Research Foundatiofl: Noise pulses on the
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meson telescope have been eliminated. Correction may be temporary
since the C-3 sounder has been operating on low power; conclusive
test awaits return of the C-3 to full-power operation. Calibration
and plateau curves were run on one meson chamber. A scale-of-ten
circuit was added to the neutron monitor.

Forward Scatter, National Bureau of Standards: The receiv-
ing antenna will require retuning. Power failed for four hours on the
27th.

Geomagnetism, Coast & Geodetic Survey: The averages of ab-
solute magnetic observations were as follows:

declination	2741.91
horizontal field 15,914 g.
vertical field	16,592 g.

Eighteen sets of baseline observations were also taken. Some change in
these baseline values was observed, probably due to the new tunnel and
the relocation of the magnetic absolutes building.

Ionospheric Absorption, National Bureau of Standards: Diode
module difficulties resulted in almost complete loss of the riometer
data this month. The instrument was returned to service on the 28th
but could not be calibrated.

Ionospheric Soundings, National Bureau of Standards: The
ionosonde was inoperative during eleven days in March. The alarm sys-
tem was redesigned and installed in the ionosphere room of the USARP
barracks. Numerical values for foF2 were recorded for 14% of the month
but most values are uncertain because of spread F. Missing values are
accountable by type A 6%, type B 4%, type C 37%, type F 31%, type H 2%
and type H 4%. Critical frequencies were generally lower than last
month with little diurnal variation.

VLF, Stanford University (National Bureau of Standards ob-
server): No data were collected this month. A new line to the pre-
amplifier formed a tuned circuit with the preamplifier output and strong
oscillations developed. The oscillations have been suppressed but at
the expense of frequency response in the mixed monitor; low frequencies
are depressed about 10 db. while some high frequencies are enhanced from
5 to 10 db.

EXCHANGE SCIENTISTS

Vostok (u. S. S. H.): The University of Alaska physicist, John
Jacobs, reports that temperature and power fluctuations caused loss of
40 hours of forward scatter data and a minor loss of VLF data. A ther-
mostatically controlled ventilating system should obviate this problem.
An additional 2000 liters of fuel will be required for the forward
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scatter and VLF lab. The ionosonde was rebuilt and put into opera-
tion. Maximum temperature in March was -45.90C., minimum -72.90C.
and mean -61.10C. Mean wind velocity was 3.6 m./sec. (8.0 mi./hr.).

**************

SUMMARY OF METEOROLOGICAL OBSERVATIONS - MARCH 1964

Byrd	Eights
	

McMurdo
	

South Pole
Station	Station

	
Station
	

Station

Temperature, °C
Average	-25.3
Highest	- 8.9
Lowest	-42.2

Station Pressure (inches)
Average	23.8114
Highest	24.32
Lowest	23.34

Precipitation (inches)
Snowfall (inches)	1.0
Wind

Prevailing direction	N
Average speed (knots)	14.5
Fastest mile (MPH)	35
Peak gust

Merage Sky Cover	7.3
No. clear days	3
No. partially cloudy	11
No. cloudy	17

No. days with visibility
less than mile	10

No. Radiosondes	22
Avg. height of Radiosondes	27,071
No. Ozonesondes	4
Avg. height of Ozonesondes	32,221
No. Radiometersondes	9
Avg. height of Radiometersondes30,000

All figures above have been taken from radio messages
and are unconfirmed.

* Sea-level pressure
** North defined along 00 Greenwich
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