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Digest
With these thoughts in mind the editors decided that they could do no better than to reproduce the workaday summary of the month's
events much as they had been written down before
the President's tragic death.

As the editors were tidying up this issue of the
Bulletin for the printer, the sad news of President Kennedy's assassination arrived. There
seemed nothing they could do but share their
sorrow with their fellow citizens and the world.

In the last issue of the Bulletin, the Arctic,
standing on the threshold of exploitation, was
contrasted with the Antarctic, still very much
in the exploration phase. Dr. Stewart's article
in this month's issue is a case in point. Those
who have followed his work through the years,
have watched his list of identifiable minerals
grow. At the end, he points out that many known
minerals have economic value and that the geologic structure of Antarctica is such that one
may expect to find resources in exploitable quantities, although none have been so found up to
the present.

Word travelled fast to the ends of the earth.
Flags at our bases in Antarctica were quickly
lowered to half-mast, there to remain for 30
days of continuous sunlight. Far from the world
of diplomats and morning coats, bearded men
in parkas assembled at the little chapel of Our
Lady of the Snows on the shores of McMurdo
Sound to pay their last respects to the fallen
President. To many, he was their Commanderin-Chief, who had met war face to face. To
others, he was the intellectual, the mind that
encompassed many things and understood those
who seek to know for the sake of knowledge itself.

It seems predictable that the list of minerals
will continue to expand. Geologists under foreign as well as United States programs, are even
now setting forth to examine remote areas. Their
findings will contribute to all aspects of geological knowledge, including Dr. Stewart I s petrology.
The geologists will be accompanied by glacioogists, seismologists, biologists, anci others;
each determined to wrest another fact or two
from a reluctant environment.

At Christchurch, New Zealand, things were
perhaps more formal. There, finaltribute was
paid to the President at the Cathedral. DEEP
FREEZE personnel, military and civilian, joined
with over 4,000 New Zealanders, onthe afternoon
of November 2, filling the edifice, packing its
aisles, and overflowing into the lovely square
and streets beyond. Led by the Right Reverend
. R. Warren, Bishop of Christchurch, the multitude mourned the man to whom peace was both
dream to be hoped f or and a reality to be fought
for. In that vision, Antarctica held areal place.
We know from his own words that President Kennedy regarded the wholesome international cooperation born in science and confirmed by the
Antarctic Treaty as a step, a small one perhaps, but a step in the direction the world must
go. From the lecturn Rear Admiral Reedy implored all to 'continue the struggle for a working world peace as the late President would have
wanted."

The chronology of the month tells us much.
A flow of traffic between New Zealand and Antarctica is taking scientists, summer support personnel, new wintering- over teams, and even visitors and correspondents in, and bringing veterans of the "long winter night" out. Within the
continent, scientists are being positioned in areas
of research, and construction personnel distributed to stations to effect needed repairs, rehabilitation, and expansion.
The ability to bring personnel into the field
early in the operating season is one of the bases
for United States pre-eminence in Antarctica.
To extend this season by two months has been
the product of the intelligent and extensive use
of aviation. Up to mid-November, all had gone
well. The weather, except for a storm that damaged two helicopters at Ballett Station, was favorable; the ice was reported to be light. With a
good beginning, a long step toward a successful
conclusion has been achieved.

The memorial service closed with the singing
of the Navy hymn and the haunting bugle notes of
taps. Men turned back to their daily tasks, to
pressing forward towards objectives great and
small. This is what President Kennedy would
have expected of us. Himself a student of history, he knew the past was the prologue of the
present, the present the prelude of the future.
The stream of history does not stop.
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Stations
STORM CAUSES DAMAGE
AT HALLETT STATION

EARLIEST LANDING IN HISTORY
SUCCESSFULLY COMPLETED AT
SOUTH POLE

Winds of 84 knots caused considerable damage at Hallett Station on 1 November. One
Jamesway hut, which was under construction,
collapsed, but reports indicate that it can be
repaired. Three other Jamesway huts suffered
rips in the exterior blanket-covering material
and several buildings had metal stripping ripped
off. There were no personnel injuries.

Rear Admiral James R. Reedy, in a VX-6
LC-130F aircraft, landed at Amundsen-Scott
South Pole Station at 2353 hours on 23 October,
completing the earliest south polar landing in
history. Previously, the earliest landing had
been on 26 October 1957. Piloting the LC-130F
were Commander George R. Kelly, Commanding Officer of Air Development Squadron SIX,
(VX-6), and Lieutenant Commander Richard G.
Dickerson.

The most serious damage occurred to two
U. S. Army UH- lB Iroquois helicopters which
were parked on the ramp. One was blown over
and suffered considerable damage and both sustained rotor damage which was beyond the repair
capabilities of the station. The Iroquois is the
aircraft which set another Antarctic "first "last
season when it became the first helicopter (and
the fourth type aircraft) ever to land at the South
Pole. (For information on this flight, see BullVol. IV, No. 6, March 1963, pp. 6-7.)

This flight marked the end of the 8-month
winter of isolation for the 22 men at the station
(the last flight of DEEP FREEZE 63 departed the
station on 16 February 1963), and marked the
beginning of the summer season. It also completed the opening of all U. S. Antarctic stations
for DEEP FREEZE 64. The landing, made in
21-mile-per-hour winds and minus 55-degree
temperatures, was witnessed by all the men at
the station.

These helicopters are being used this year
to place scientists and equipment in remote
mountainous areas in support of scientific programs. Operating out of Hallett, they are scheduledto support the U. S. Geological Survey's
Victoria Land Survey, which plans a 150-mile
topographic control tie within a 100-mile radius
of the station, and the University of Wisconsin
geology programs in the Ellsworth Mountains.

NAVY ACTS TO PROTECT
PENGUIN POPULATION
A marked drop in the penguin population at
various rookeries in Antarctica has resulted in
the issuance of an order by Commander, U. S.
Naval Support Force, Antarctica, that U. S.
aircraft refrain from flying below 2, 000 feet,
or within a 300-yard radius of penguin rookeries,
when it is avoidable. It has been suggested that
aircraft noises frighten the birds and may affect
their breeding patterns. At the Cape Royds
rookery, the drop in the Adelie Penguin population has been rather severe.

The damaged helicopters were flown out of the
station aboard LC-130F aircraft and taken to
Christchurch, N. Z., for return to the United
States for repair. It is not expected that the temporary loss of these two will adversely affect the
scientific programs this season. Replacement
helicopters will be obtained or these two will be
returned to Hallett after being repaired.
The weather at Hallett was not too bad this
winter, as evidenced by the fact that the average
temperature during the winter (April through
September) was 6°F warmer than for the corresponding period last year. The average air temperature for May 62 was -12° and for May 63,
-7°; for the month of June 62 and 63, it was - 15°
and -10. 8° respectively; July 62 was -20. 5° and
July 63, -13.8°; and forAugust -14. 5° and -8. 5°
in 62 and 63, respectively.

CAPE CROZIER BUT DEMOLISHED
Arecenttripfrom McMurdo to Cape Crozier,
on the opposite side of Ross Island from McMurdo, revealed that the supply hut there had been
completely demolished, The trip was made to
resupply the hut for summer operations. A second trip was made later in the month to repair
the hut.
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aid in circulation studies of the air above the Polar Continent and the ocean currents around it.
Close examination of the model suggests that
Antarctica at one time was linked to other continents.

in Bulletin, Volume TV, Number 2, November
1962, pages 3-10.)
Dr. Spaulding reviewed the history of the program and pointed out some of the knowledge
gained. Because no precedent existed, considerable trial-and-error was involved in the
early program. The Navy, however, could point
with pride to the fact that, although the system
was not perfect, no one evaluated had become
psychotic. Dr. Spaulding pointed out that i n
the beginning it was assumed that individuals of
a retiring nature, with somewhat withdrawn personalities, would not be suited to wintering- over,
Review of the program, however, indicated that
this type person was indeed suitable.

The detail for this model was obtained from
the many traverses across the face of the Polar
Continent, beginning with the International Geophysical Year, by the United States and other
countries. Scientists of the Geological Survey
have been employed in the Antarctic on special
assignment since the International Geophysical
Year.
Dr. Albert P. Crary, chief scientist for the
National Science Foundation's Office of Antarctic
Programs, pointed out that while these traverses
have succeeded in penetrating large areas of the
frozen south polar region, the Antarctic Iccap still represents an intriguing, unsolved
geophysical problem regarding its origin, and
history.

The program, he said, had been useful in set
ting up criteria for the selection of individual
to serve aboard nuclear submarines and in othe
isolated situations. H is formal presentatio
was followed by a discussion period and severe
old Antarctic hands cited interesting points fror
their own experience.

"In terms of geologic time," commented Dr.
Crary, "the Antarctic ice sheet is considered a
comparatively recent and unusual phenomenon
comprising about 90 per cent of the ice on the
earth's land surface and about 1 to 2 per cent of
the earth's water."

DOUGLAS AIRCRAFT SPONSORS ANTARC
MOVIE PREMIERE IN WASHINGTON
The premiere showing of a film entitled "Ant
arctica, The Priceless Laboratory, "produce
by Douglas Aircraft Corporation, was held ox
24 October at the Statler - Hilton Hotel. The
showing was attended by approximately 100 people from the various agencies and organizations
concerned with the U. S. Antarctic program:
National Science Foundation, National Academy
of Sciences, State Department, U.S. Naval Support
Force, Antarctica, United States Information
Agency, U. S. Antarctic Projects Office, U. S.
Weather Bureau, U. S. Geological Survey, and
others. The wives of some of the men who had
already deployed south attended the premiere
showing.

If this ice were to melt and return to the
oceans, it would raise sea levels 200 feet or
more. There is ample evidence, however, which
indicates that this ice sheet may have been 1, 000
feet thicker in the recent geologic past than at
present. The entire Antarctic mass of about 5 1/2
million square miles is approximately 29 per
cent of all land south of the Equator.

ANTARCTICAN SOCIETY
HEARS NAVY PSYCHIATRIST
AT NOVEMBER MEETING

As the name of the film implies, the approximately. 25-minute run emphasized scientific
research with particular reference to environ-.
mental conditions and their relationship to th
program. The photography was felt to be
cellent.

At its second meeting of the current season,
the Antarctican Society heard a presentation on
the U. S. Navy's psychiatric and psychological
program for the evaluation of DEEP FREEZE
personnel. The speaker, Commander Raymond
Spaulding, MC, USN, is Staff Psychiatrist at
Bethesda Naval Hospital, where he has been
responsible for the testing of DEEP FREEZE
personnel and the development of the testing
program. (An article on this program appeared

Cocktails and hors d'oeuvres were served
A second copy of the film was sent to the Task
Force in Christchurch for simultaneous showing
to the U. S. personnel, at that time about to em
bark on the major resupply and relief mission
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MR. RALPH S. O'LEARY SUCCUMBS
AFTER RETURN FROM ANTARCTICA

THE INSTITUTO ANTARTICO ARGENTINO
The official U. S. Foreign Exchange Repreentative to the Argentine Antarctic Expedition
19 - 63, Lieutenant Leonard A. LeSchack,
JSNR, has recently published a report on the
nstituto Antartico Argentino in Arctic, t h e
.jlournal of the Arctic Institute of North America.

Mr. Ralph S. O'Leary, science editor of The
Houston Post, died of a heart attack at Christchurch, New Zealand, on 13 November 1963.
Mr. O'Leary was one of the newsmen invited
to visit Antarctica by the Office of Chief of Information, U. S. Navy. (See article on page 9.)
Be had returned to Christchurch on 10 November
after spending 6 days in Antarctica.

This article, which appeared i n the J u n e
63 issue, is part of the official report subLitted by Lieutenant LeSchack, upon his return,
the United States Antarctic Projects Officer,
ho sponsors the exchange program. It conLinS the author's impressions of the organizaon, purpose, and facilities of the Instituto Anttico Argentino.

Mr. O'Leary was born in New Orleans and
attended Tulane University. Be became a reporter for The New Orleans Item in 1928, and for
The St. Louis Star - Times in 1941. After the
war, in which he served in the Air Force, he
returned to The Star-Times. In 1951, he joined
The Houston Chronicle and, in 1953, The Houston
Post.

BULLETIN FORMAT CHANGED
TO IBM EXECUTIVE METHOD
This issue of the Bulletin is the first showing
the use of the IBM Executive Typewriter. The
even margins and uniform type are possible
through the use of a proportional spacing technique developed a few years ago by IBM engineers. The typewriter is set up on the basis of
a unit of space, giving groups of letters different
widths in terms of units, according to their
design. Normally, two units are used between
words. However, this measurement is variable
to such a degree, that, together with variations
in spacing between letters and punctuations as
needed, perfectly even margins can be obtained
with relatively unnoticeable variations in spacitg— an obvious improvement over the conventional typewriter.

WEDDELL SEALS ARRIVE IN
UNITED STATES FOR STUDY
In connection with one of this season's U. S.
Antarctic Research Program scientific grants,
s I x Weddell seals were flown from McMurdo
Station on 13 November to Christchurch, N.Z.,
by an Air Development Squadron SIX LC-130F.
From Christchurch, they were airlifted in VX-6's
Super Constellation (C- 12 LI) to the United States.
The seals were being delivered to the New
York Zoological Society where they will be studied by Dr. Carleton Ray under a grant from the
National Science Foundation.
Dr. Ray and an associate have spent the last
several weeks studying seals' heartbeats, heat
regulation, eating and nursing habits, and other
phenomena in an effort to learn more about Weddell seals and how they will react to captivity in
an environment greatly different from that to
which they are naturally adapted.

MR. RONALD BURNETT JOINS STAFF OF
ANTARCTIC PROJECTS OFFICER
The United States Antarctic Projects Officer
is pleased to announce the addition to his staff of
Mr. Ronald Burnett. Mr. Burnett, a native of
the Ozark region of southern Missouri, joined
the staff on 28 October 1963, as Librarian and
Assistant Historian. Previously, he was employed as a legislative liaison secretary in the
Department of Defense,

major phase of the research comprised
SCUBA diving with wet suits, in which Dr. Ray
and his associate carried out the basic physiological tests and observed underwater seal
behavior.

Mr. Burnett, who is a University of Missouri
alumnus, is currently enrolled in the George
Washington University where he is studying
music and commercial art, and is a member of
the George Washington Symphony Orchestra.

Three of the seals perished enroute to the
United States because of the heat. At last report,
the remaining three were doing well and had
adapted to one of the aquarium's outdoor pools.
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International
DEPARTMENT OF STATE ANNOUNCES APPOINTMENT OF UNITED STATES
OBSERVERS FOR ANTARCTIC INSPECTION UNDER PROVISIONS OF
THE ANTARCTIC TREATY
member of, and as the representative of, the
Society of Exploration Geophysicists to the National Research Council.

The Secretary of State has appointed 9 United
States Antarctic Observers, including two alternates, to carry out inspections by the United
States in Antarctica during the 1963-64 austral
summer season (November-March). Each of
the twelve signatory powers may undertake inspections under the treaty. The United States
decision to conduct inspections under the provisions of the Antarctic Treaty, which entered
into force on 23 June 1961, was announced on
13 September 1963. It was pointed out at that
time that inspections are not based on any anticipation that there have been treaty violations.

Dr. John L. Buckley, currently a staff assistant to the Director of the Wildlife Research Laboratory of the Bureau of Sport Fisheries an
Wildlife in Laurel, Maryland, joined the U.S.
Fish and Wildlife Service after the war, wher
he has since had extensive experience in th
Arctic and subarctic in such fields as wild]il
research, research on sea mammals in th
northern sea areas, and waterfowl and migra
tory birds. Be was, until recently, the Directo-'
of the Bureau of Sports Fisheries and Wildlife.

In designating e a c h appointee as a United
States Observer under Article VII of the Antarctic Treaty, Secretary Rusk stated:

John C. Guthrie, Director of the Office of
Soviet Union Affairs in the Department of State,
is a specialist in Soviet Affairs. He joined the
Department of State in 1946, and has had two
tours of duty in Moscow. He has also served
in Bangkok.

"The purpose of the inspection is to promote
the objectives and ensure the observance of the
provisions of the Antarctic Treaty. You may
expect to have complete freedom of access at any
time to any or all areas of Antarctica. This
includes all stations, installations and equipment, and all ships and aircraft at points of
discharging or embarking cargoes or personnel
in Antarctica.

Richard H. Hawkins, Jr., presently on an
administrative assignment with the Department
of State, following a year of study with the Senior
Seminar in foreign policy at the Foreign Service
Institute, has served as Chief of the Division of
F or e i g n Service Administration. H i s early
assignments included consular posts in Vancouver, Brisbane, Sydney, Melbourne and Noumea
(New Caledonia). He has also been assigned to
Lima, Singapore, Balboa, Madrid and to Jidda,
where he was Deputy Chief of Mission.

While performing inspections, you should bear
constantly in mind that all states active in Antarctica have been both friendly and cooperative
with the United States in matters relating to the
continent, and it is the policy of the United States
to preserve and enhance this situation. You
should conduct your activities in compliance
with this policy. "
The names of the persons appointed as observers are as follows:

Michel Ivy, who, since 1950, has served continuously in the Department of State and the
Foreign Service, served most recently in Madras
and Bombay.

Dr. Charles C. Bates, currently employed
as a supervisory Geophysicist to the Advanced
Research Projects Agency (ARPA), served from
1958 to 1960 as Navy member of the DoD-NASA
Joint Meteorological Satellite Advisory Committee and in 1959 and 1960 as a member of the
Meteorology Panel, Space Sciences Board of the
National Academy of Sciences. Be serves as a

Dr. George W. Rathjens, currently Deputy
Assistant Director for Science and Technology
of the Arms Control and Disarmament Agency
(ACDA), has broad and current knowledge and
experience in the field of advanced ballistic
missile defense, nuclear test detection, advanced
propellant chemistry, disarmament research
and related projects.
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Dr. T. P. Ruina, a Professor of Electrical
Engineering at the Massachusetts Institute of
Technology since July 1963, has also had exten sive government service. Be has served as
Deputy for Research to the Assistant Secretary
of the Air Force (Research and Development),
was Assistant Director of Defense Research and
Engineering for Air Defense, and in 1961, be came Director of the Advanced Research Projects Agency, and held that position until July
1963.

At the time the seaman became ill, HMNZS
ROT OITI was proceeding to relieve TJSS HISSEM
a s ocean station ship, midway between New
Zealand and Antarctica. ROTOITI and HISSEM
have been alternating on ocean station position
since the current season began. Following the
transfer of Seaman Lory, ROTOITI proceeded
to ocean station and GLACIER, to McMurdo.

Dr. Victor B. S h e f f e r, a specialist o n
marine mammals in the Bureau of Commercial
Fisheries of the Department of the Interior, has
specialized in taxonomy, life history and populations of fur seals and sea mammals in northern pacific waters. Be has also studied the life
history of migratory waterfowl.

Dr. Laurence M. Gould, Chairman of the
Polar Research Committee of the National Academy of Sciences, was elected President of the
Scientific Committee on Antarctic Research by
VU SCAR at Cape Town, South Africa, during
the meeting in September. General G. R. Laclavere, the retiring President, was designated
Honorary Member of SCAR.

NEW SCAR PRESIDENT

Frank G. Siscoe, since February 1960, has
been Director of the Soviet and Eastern European Exchanges Staff in the Department of State,
and has been assigned to Prague, Rome, Warsaw,
and, following Russian language and area training, to Moscow. Be has continued his specialization in Soviet affairs.

Dr. Gould served as second in command and
scientific leader of the First Byrd Antarctic
Expedition, 1928-1930, and was chairman of the
committee which planned the Antarctic portion
of the United States scientific program for the
International Geophysical Year. A graduate of
the University of Michigan, Dr. Gould has a
distinguished record as a scholar and academic
administrator. Until his retirement in 1962, he
was for many years President of Carleton College, Northfield, Minnesota. Highly regarded
by his colleagues, Dr. Gould is currently serving as President of the American Association
for the Advancement of Science.

NEW ZEALAND SAILOR REQUIRES
EMERGENCY APPENDECTOMY AT SEA
A young New Zealand sailor, stricken with
appendicitis aboard BMNZS ROT OITI, was transerred to IJSS GLACIER on 10 November, while
he ships were at sea in the vicinity of Campbell
[sland. The sailor, Junior Seaman Derek J.
Lory of Hamilton, New Zealand, w a s transerred for diagnosis and care by the ship's doctor, LT. J. T. Dinan, Jr. (MC), USN.

THREE JAPANESE PERSONNEL
ABOARD USS BURTON ISLAND
Captain Toshiharli Honda, Commander Kazuo
Akatsuka, and Mr. Mitsuji Matsumoto are aboard
the United States Navy icebreaker USS BURTON
ISLAND for observation and training in icebreaking operations in Antarctic waters.

Dr. Dinan determined that an appendectomy
was needed, and, after obtaining permission to
operate from the patient's mother and the captain of ROTOITI, he proceeded. USS GLACIER remained in the lee of Campbell Island to
take advantage of the calmer waters there while
the operation was being performed.

The Japanese suspended operations in Antarctica in 1962. At the Antarctic Treaty Meeting on Telecommunications in Washington, D. C.
in June 1963, (see Bulletin, Vol. V. No. 1, September, 1963, p. 5) Japan indicated that it hopes
toreopenShowa (69°00'S39°35'E) inthenearfuture. This is the station it occupied during the
International Geophysical Year, and until 1962.
Indications are that Japan may build an icebreaker for use in future operations.

In a message to Lorys mother, the Commanding Officer of GLACIER informed her
that the operation "was completely successful
and Derek is resting comfortably. " Present
plans call for the patient to convalesce aboard
GLACIER until her arrival at McMurdo, when
he will be airlifted back to Christchurch.
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INTERNATIONAL CONFERENCE ON
PERMAFROST

questions and discussions from the floor were
invited. To facilitate floor discussions, preprints of all papers were made available at the
conference; written discussions were encouraged.

Permafrost, covering one-fifth of the world's
land area, presents difficult and unusual problems of construction and is the locale of many
strange and puzzling physical phenomena. During the week of November 11th, the First International Conference on Permafrost was held at
Purdue University, Lafayette, Indiana. The subj e c s covered included perennially-frozen
ground, the theories of development, the way it
behaves and reacts, and the problems it presents to construction.

At the closing session, presided over by Prof essor Woods, a summary of the entire program
was presented by the panel moderators. Each,
in turn, outlined his activities and conclusions.
The entire proceedings of the International Conference on Permafrost will soon be available.
Included in the publication will be all accepte
papers with abstracts, biographical sketches o
author panel discussions and pertinent remark
from the floor. A s Professor Woods stated
"The enthusiastic response of individuals wit
government agencies, universities, industria
concerns, consulting firms, and the military establishment s —from United States, Canada, th
USSR, and the six additional foreign countries
is bound to make this meeting a really outstanding technical success and thus, provide majo
contributions to the store of knowledge on th
subject."

The exploration of this "strangeworld" was
conducted by over 225 scientists representing
more than ten countries. Many of the experts
disagreed as to the actual cause of these peculiar
land formations, but all agreed that the geomorphology of permafrost is still a largely-unexplored phenomenon.
The first 2 days were devoted to theory and
descriptive studies, with the objective of establishing some sort of classification for permafrost's characteristics and methods of adapting
man's activities to them. The remainder of the
conference was directed to studies of how man
could adjust, particularly in construction activities, to the environment of permafrost, thus
enabling him to cease living as an intruder in the
frozen land.

At the present time, the application of
knowledge about permafrost is more importan
to the Arctic than the Antarctic. The latter
however, affords important opportunities forth
study of this phenomenon. Also, in the construe
tion of stations along the periphery of the con
tinent at such sites as McMurdo Sound, Cap
Ballett, Wilkes, and everywhere through th
Palmer Peninsula area, permafrost must b
taken into account. In a more distant, but stii4
for seeable future, the problem of building an all
year, all-weather airfield may arise. In th
planning and construction of such a facility, .
thorough understanding of permafrost will be a
key factor.

The conference, originally conceived by Professor K. B. Woods, Bead of Purdue University's
Civil Engineering Department and chairman of
the conference, and two of his colleagues connected with U. S. Army engineering, was held
under the auspices of the Building Research Advisory Board of the National Academy of Sciences
and National Research Council, and sponsored
by the University's School of Civil Engineering
together with government agencies, industrial
firms, and military establishments. The objectives of the conference were to gain abetter
understanding of and to develop a new approach
toward using permafrost for the benefit of mankind, and further, to provide an encyclopedia of
much of the world's knowledge of this subject.

Attending the conference as the representative of the Department of Defense, U. S. Antarctic Projects Officer, was CWO GeorgeW. Fowler, USA.
BRITISH INVESTIGATE ICEBREAKERS
A team of experts from the Admiralty have
been touring Canada and the United States to obtain information on the design, construction,
and operation of icebreakers. In the United
States, they visited USCGC EA$TWII\ID at Boston and representatives of government agencies
in Washington.

The "modus operandi" of the conference proceedings was unique, interesting, and efficient.
The papers were not presented orally at technical sessions, but were discussed by a panel
which reviewed the subject of the session. After
the comments of panel members were presented,
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Visitors
DISTINGUISHED VISITORS DEPART
FOR ANTARCTICA

Coordinator, Office of NavalResearch; and Dr.
Louis C. Le Roy.

Each year, a number of people are invited by
e United States Antarctic Projects Officer to
isit the Antarctic for a brief period to observe
nited States activities. The purpose of these
visits is to give people interested in the Antarctic
an opportunity to obtain firsthand knowledge.
Representatives from various governmental and
non - governmental organizations a r e selected
on the basis of both their interest and involvement in the program, either direct or indirect.

CHINFO SPONSORS VISITOR PROGRAM
FOR NEWS MEDIA PERSONNEL
Under the sponsorship of the U. S. Navy,
Office of Chief of Information (CH INFO), a
group of personnel in the field of public information has recently been given the opportunity
to visit Antarctica f or a brief period. T he
newsmen w e r e f 1 ow n to Christchurch, New
Zealand, on regularly scheduled MATS C-135
flights which departed Washington on 30 October
and 11 November 1963.

Thus far this year, visitors have accompanied
two flights to Antarctica, departing on 30 October and 11 November. Each of these flights,
using Military Air Transport Service G-135s,
departed Andrews Air Force Base and flew nonstop to Hickam Air F orce Base, Hawaii, a 5,000mile journey. After a stopover for crew-rest
and refueling at Hickam, the flight continued on
the second leg of the journey to Christchurch,
N e w Zealand, landing 10- 1/2 hours later at
arewood International Airport. The visitors
were then flown to McMurdo Sound in Air Development Squadron SIX LC - 130F aircraft.

The following men departed on the 30 October
flight:
Martin Ger shen- Newark-Star Ledger and UPI.
Karl Abraham - Philadelphia Bulletin.
Lester Bell - SanDieoIJnion (Copley Press).
Nicolas Vichney - ' L e Monde (Paris)
H. R. Vohra - Times of India.
Ralph O'Leary - Houston Post (See article on
page S.)
Jack Kestner - Norfolk Ledger-Star, AP.
Lee M. Woodruff - University of Michigan.
John W. Alley - University of Michigan.

The existence of a widespread interest in
Antarctica is implicit in the list of current participants in the program. On the first flight
were Rear Admiral B. M. Strean, Assistant
Chief of Naval Operations, Fleet Operations;
Allen Belden, Office of Geography, Department
of the Interior; Dr. G. Etzel Pearcy, Geographer
of the State Department; Peter Kirill, President
of the Jacksonville, Florida, Council of the
Navy League; and J. G. Landrigan, of the Rhode
Island Council of the Navy League.

(The two University of Michigan representatives are preparing a documentary series of educational television broadcasts on the Antarctic.)
Aboard the 11 November flight were the following men:
Fumio Okura-Asa.hi-Shimbun Press, Tokyo.
Theodore Berland-Chicago freelance writer.
Seth Payne - McGraw Hill.
John Davy - London Observer.
Joseph Foote - Providence Journal.
Stuart Heydinger - London Daily Observer.
Capt. J. S. Dowdell, USN - Deputy Chief of
Information, U. S. Navy.
T. F. Kelly - Voice of America (USIA).

The second group included Congressman
Homer E. Abele of Ohio; Ward Randol, Executive Director of the Explorer's Club; Warren
Reynolds, Historian for the State Department;
Mendel Peterson, Head Curator, Department of
Armed Forces History, Smithsonian Institution;
L. W. Smith, Manager, Defense Product Division, Caterpillar Tractor Company; Dr. Talbert
Abrams, Chairman of the Board, Abrams Instrument Company, Joseph Abey, past President of
Rotary International; Colonel Leroy Prouty,
United States Air Force, Office of Joint Chiefs
of Staff; Dr. Matthew. Schrenk, Research

Foreign press representatives were sponsored by the United States Information Agency.
The visitors who departed on 30 Oct. began arriving back in Washington on 14 November.
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Science
1964 SHIPBOARD OCEANOGRAPHIC PROGRAM OF THE U. S. NAVAL OCEANOGRAPHIC OFFICE
James Q. Tierney
U. S. Naval Oceanographic Office
For the tenth consecutive year, personnel of
the U. S. Naval Oceanographic Office will conduct research in the Antarctic Ocean. Five
oceanographers will embark on USS ATKA, at
McMurdo Sound, in late January 1964, to continue an oceanographic survey of the Ross Sea.

FIG. 1.

The 1964 survey, taking place between 1 February and 5 March, will be concentrated in the
northeastern portion of the Ross Sea (see figure
1). It is expected that no less than 90 oceanographic stations, spaced on a 30- mile g r i d
oriented normal to the ice barrier, will be occu-

SHIPBASED OCEANOGRAPHIC PROGRAM
OPERATION DEEP FREEZE 64
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pied. These stations will complete the survey
of the Ross Sea, and the data therefrom, added
to that collected s i n c e the U. S. Navy Antarctic Expedition 1954-1955, will permit, for the
first time, a thorough oceanographic analysis
of the Ross Sea.

The bottom coring and sampling portions of
the 1964 survey are being looked forward to with
great anticipation, for this will be the first year
that the oceanographic survey will be accomplished in an area other than over the Continental
Shelf. A series of cores and grab samples will
be made in the transition zone between the Continental Shelf and the deep-sea environment.

Four of the 34 ship-operation days for oceanography, assigned by Commander, U. S. Naval
Support Force, Antarctica, will be utilized in a
small-boat survey in Moubray Bay, off Hallett
Station.

A bubbler-type tide gauge, on loan from the
U. S. Coast and Geodetic Survey, is being installed near McMurdo Station by one member of
the oceanographic survey team.

A series of 28 ice-forecast stations will be
occupied after the first of March. These specific
oceanographic stations have been reoccupied
annually since the austral summer of 1961, as
part of a long-range Oceanographic Office ice
potential forecasting program, designed to pre-.
dict the time of freeze-up and rate of growth of
Antarctic s e a i c e. The ice forecast potential stations extend northward from lower
McMurdo Sound toCapeAdare, astride the normal shipping lanes along the VIctoria Land
Coast.

The members of the 1964 survey team will
function as a unit from a single vessel rather
than have a single oceanographer on as many as
three or four different ships. One vessel,
available for a prescribed time, with the primary task of oceanographic research, produces
considerably more data and far better results
than several ships taking oceanographic stations
on an !opportunity basis.
DEEP FREEZE 63 oceanographic operations
aboard USS EDISTO accomplished 122 stations
in 30 assigned operating days. (See Bulletin ,
Vol. IV, No. 9, June 1963, pp. 106-108.)
' These
122 oceanographic stations produced 1,793 serial
temperature /salinity observations; 1,290
dissolved oxygen/nitrogen determinations; 930
inorganic phosphate determinations; and 45
nitrate-nitrite and silicate measurements. In
addition to 130 other bottom sediment and biological samples collected, EDISTO made 998
bathythermograph lowerings while recording
17,780 miles of sonic soundings and taking 2,000
miles of ice observations.

During the DEEP FREEZE 64 shipboard
ceanographic program, the survey team aboard
TKA will collect, at each station, serial oceangraphic data, with Nansen bottles placed at
preselected depths from the surface to the botom. Water temperatures will be measured with
aired, protected, reversing thermometers, and
epths will be determined by the geoçietry of the
ire and/or by thermometric computations
ased on protected and unprotected reversing
^hermometers, frame-mounted on selected Nanen bottles. The seawater samples entrapped
In each Nansen bottle will be analyzed on the
ship for salinity by the inductively-coupled salinometer method, f or di s s o 1 e d oxygen and
nitrogen by the Oceanographic Office modification of the Swinnerton - Linnenbom - Cheek gas
chromatographic method, and for inorganic phosphate content by the Strickland and Parsons spectrophotometric method. Serial seawater samples
will also be frozen for subsequent nitratenitrite and silicate analysis at the Oceanographic
Office Laboratory.

USNS ELTANIN DEPARTS FOR NINTH CRUISE

Marine biological samples will be collected
for the National Museum and Stanford University,
benthic biological samples will b e taken for
paleoecological examination by the California
Institute of Technology, and all bottom sediments
obtained will be sent to Florida State University
fr analysis.

The research ship USNS ELTANII\T left Val pariso, Chile, on 1 August on her ninth cruise,
the sixth in Antarctic waters. On this trip,
stations are being taken between 35°W and 40°W
longitude in the general area of South Georgia in
the ScotiaSea. On 24August, she stopped at the
station at South Georgia for a brief period.

WHISTLER ACTIVITY CEASES
It has been reported from Amundsen - Scott
South Pole Station that with the appearance of
daylight, whistler activity is down to its summer level of zero.
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ANTARCTIC MINERALS
Duncan Stewart
Department of Geology
Carleton College
Northfield, Minnesota
chalcopyrite, chromite, chrysocolla, galena,
gold, malachite, molybdenite, sphalerite, stibnite, and tephroite. Of these, tephroite has been
described by Mason (1959) from Clark Peninsula, Wilkes Land. Be remarks that most other
occurrences of tephroite have been in ore deposits, as at Langban, Sweden, and Franklin,
New Tersey. Cassiterite was listed by Stewart
(1939) in a kalialaskite erratic collected by the
Britist Antarctic Terra Nova Expedition, 19101913, from the Terra Nova Bay area, Victori
Land. Mawson (1940a) records an occurrence o
cassiteritejfl situ as water worn grains in a gri
associated with other heavy detritals, in th
vicinity of Horn Bluff, George V Coast. Th
occurrence of such minerals as topaz and fluor
ite in alaskite, monzogranite, and porphyriti
leucomonzogranite described by Stewart (1934
points to the possibility of cassiterite in the
Rockefeller Mountains, Edward VII Peninsula
Wade (1945) records topaz and fluorite from
these mountains.

Although names of rocks were mentioned
occasionally in narratives and reports of the
earlier expeditions to Antarctic waters, Petersen(l895) was the first to record a petrographic
notation, this being of a basalt from Mount
Christen Christensen (Christensen - Vu 1 c an ),
Robertson Island, West Antarctica. Mawson
(1940a) published a descriptive listing of minerals collected by the Australasian Antarctic
Expedition, 1911-1914, in King George Land,
Adelie Land, and Queen Mary Land. Be (1940b)
also issued a catalogue of rocks and minerals
collected by this expedition. Stewart (1951)
submitted a listing of 167 minerals noted in
Antarctica, and in 1956, he added seven more to
those already recorded. Walker (1961) added
another eight. A review of the recent literature
since the International Geophysical Year, brings
the listing of mineral species, subspecies, and
varieties, as well as those of questionable occurrence to 222 (Table I). Annotated bibliographies
on Antarctic mineralogy and petrography have
been prepared by Stewart (1956) and Cordini
(1959).

In conclusion, within this ancient shield are
of Antarctica there are minerals of potential
commercial value, including those containing
antimony (stibnite), chromium (chromite), cop.
per (atacamite, azurite, chalcocite, chalcopyrite, chrysocolla, and malachite), gold, lea4
(galena), manganese (tephroite), molybdenuri
(molybdenite), tin (cassiterite), and zinc (sphalerite). In a hundred or more years Antarctica
may well be asked to supply some of these
metals.

Many of these minerals are noted in minute
amounts, some having been described only after
microscopic examination. As far as may be
ascertained, no commercial deposits have been
discovered, although the nature of the shield
rocks points to such possibilities.
Minerals of potential commercial value include atacamite, azurite, cassiterite, chalocite,

TABLE I: Minerals Reported from Antarctica.
Acmite (aegirite)
Actinolite
Adularia
Aegirine-augite
Agate
Albite
Allanite (orthite)
Almandite
Analbite?
Analcite
Anatase
Andalusite

Andesine
Andradite
Anomite
Anorthite
Anorthoclase
Anthophyllite
Antigorite
Antlerite?
Apatite
Aphrosiderite
Apophyllite
Aragonite

Arfvedsonite
Arsenopyrite
Atacamite
Augite
Azurite
Barite
Barkevikite
Basaltic hornblende
Bastite
Beryl
Biotite
Bismuthinite
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Bornite
Bowlingite
Bronzite
Brookite
Brucite
Brushite?
Bytownite
Calcite
Cancrinite
Cassiterite
Ceylonite
Chabazite

Chalcedony
Chalcocite
Chalcopyrite
Chert
Chiastolite
Chior-apatite
Chioritoid
Chondrodite
Christensenite
Chrome diopside
Chromite
ChrysocoLla
Chrysolite
Chrysotile
Cleavelandite?
Clinochiore
Clinoenstatite
Clinohumite?
Clinohypersthene
Clinozois:Lte
Cordierite
Corundum
C ossyrite
Cristobalite?
Cummingtonite
Damourite
Deles site
Diallage
Diopside
Diopsidic augite
Dolomite
Dumortierite
Edenite
Enstatite
Enstatite-augite
Epidote
Epsomite
Euxenite
Fassaite
Fayalite
Ferrimolybdite
Ferro-augite
Ferrosalite
Fluorite

F orsterite
Gahnite?
Galena
Gismondite
Glauconite
Glaucophane
Goethite
Gold
Graphite
Grossularite
Gypsum
Hastingsite
Hayne
Hedenbergite
Hematite
Hercynite
Heulandite
Hornblende
Humite
Hydromuscovite
Hypersthene
Iddingsite
Idocrase
Ilmenite
Jasper
Kaersutite?
Kaolinite
Katophorite?
Keilhauite
Kornerupine
Kyanite
Labradorite
Laurnontite
Lawsonite
Lepidolite
Lepidomelane
Leucite
Leucophosphite
Leucoxene
Limonite
Magnetite
Malachite
Malacolite
Marcasite

Meionite
Mesolite
Microcline
Microperthite
Mirabilite
Mizzonite
Molybdenite
Monazite
Mordenite
Muscovite
Natrolite
Nephelite
Newberryite
Nitre
Nosean
Okenite
01 goclase
Olivine
Opal
Orthoclase
Paragonite?
Pargasite
Penninite
Phiogopite
Picotite
Piedmontite
Pigeonite
Pigeonitic augite
Pini.te
Pistacite
Pleonaste
Polycrase
Prehnite
Prochlorite
Pyralspite
Pyrite
Pyrolusite
Pyrrhotite
Quartz
Rhodoni.te
Riebeckite
Rutile
SaUte
Sanidine

References Cited

Sapphire
Sapphirine
Sard
Scapolite
Schorlite
Schreiber site
Scolecite
Sericite
Serpentine
Siderite
Sillimanite
Sodalite
Soda-orthoclase
Specularite
Spessartite
Sphalerite
Sphene (titanite)
Stercorite
Stibnite
Stilbite
Stilpnomeland?
Sulphur
Talc
Tephroite
Tetrahedrite
Thenardite
Thomsoni.te
Titaniferous
aegirine-augite
Titaniferous
augite
Titanomagnetite
Topaz
Tourmaline
Tremolite
Tridymite
Troilite
Vermiculite?
Vesuvianite
Woehlerite
Wollastonite
Xenotime
Zircon
Zoisite

Mawson, Douglas, "Record of minerals of King
George Land, Adelie Land, and Queen Mary
Land. "Austral. Antarctic Exped. 1911-1914,
Sci. Rept., ser. A, Vol. 4, Geol., pt. 12
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Cordini, I. R., "El Conocimiento Geologico de
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Mason, Brian, "Tephroite from C1E rk Peninsula, Wilkes Land, Antarctica. Amer.
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428-430.
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ADDITIONAL SCIENTIFIC GRANTS
FOR USARP 1964
The following National Science Foundation
grant for the 1963-64 season are additions to
those published in Bulletin, Vol. V, No. 2, Oct. 63.

Stewart, Duncan, 'A contribution to Antarctic
petrography. "Tourn. Geol., Vol. 42, No. 5.
1934, pp. 546-550.

BIOLOGY
University of Southern California
Dr. Leslie A. Chambers
Dr. John L. Mohr
Biological oceanology in the Antarctic seas.

"On the petrology of Antarctica."
Antarctica in the International Geophysical
Year, Amer. Geophys. Union, Geophys.
Mono. No. 1, 1956 2 pp. 52-74.

MAPPING

'"On the mineralogy of Antarctica.
Amer. Mineral., Vol. 36, Nos. 3 and 4, 195,
pp. 362-367.

ti

U. S. Department of the Interior Geological
Survey
Thomas B. Nolan
Antarctic mapping operations.

Wade, F. A., "The geology of the Rockefeller
Mountains. "Proc. Amer. Phil. Soc, Vol.
89, No. 1, 1945 2 pp. 67-77.

METEOROLOGY

Walker, P. T., "Study of some rocks and minerals from the Dufek Massif, Antarctica."
Reports of Antarctic Geological Observations
1956- 1960, Amer. Geogr. Soc., IGY Glaciological Rept., No. 4, 1961, pp. 195-213.

California Institute of Technology
Dr. Robert P. Sharp
Oxygen-isotope and deuterium relationships
in Antarctic snow, firn, and ice.

POLAR BLACKOUTS OBSERVED

University of Miami
Dr. Gilbert L. Voss
Systematics and zoogeography of Antarctic
cephalopods.

OCEANOGRAPHY

A United States physicist, conducting investigations in Antarctica, reported that there were
three events in succession of polar cap absorption in September. They were of such intensity
that radio blackouts for extended periods of time
isolated McMurdo and the other stations from
their usual communication channels.

Columbia University
Dr. Paul R. Burkholder
Microbiological investigations aboard TJSNS
ELTANIN.

"That there should be three polar cap absorption phenomena in succession, and each of
increasing magnitude is hard to explain, "the
physicist said.

Texas A & M College
Dr. Ernest E. Angino
Trace elements in Antarctic bottom sediments.

"The sun is now entering the period of its
11-year cycle when sun-spots, solar storms,
and the like should be at a minimum, "he continued.

RELATED SUPPORT
Ohio State University
Dr. Richard L. Cameron
Glaciological maps of Antarctica.

The International Years of the Quiet Sun, an
interval of scientific investigation during the period of minimum solar activity begins on 1 Jan uary 1963. The International Geophysical Year,
1957-58, was an interval of scientific investigation during the period of maximum solar activity.

UPPER ATMOSPHERE PHYSICS
University of Alaska
Dr. Lief Owren
Relation of VLF phenomena in the polar
regions to solar particle streams.
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Crevasses

CREVASSES ARE WHERE YOU FIND THEM
PART II: DEVELOPMENT OF TRAIL TECHNIQUES
CWO George W. Fowler, USA

"The blizzard, Nature' s protest—the crevasse, Nature's pitfall—that grim trap for the unwary—
no hunter could conceal his snare so perfectly—the light rippled snow bridge gives no hint or sign of
hidden danger, its position unguessable till man or beast is floundering, clawing and struggling for
foothold on the brink. " (Scott's Last Expedition.)•

15

I

V.

Ilk

tlk

History is rather vague in its recordings of
early explorations over permanent ice fields, as
operations were confined primarily to sea voyages and limited travel over sea ice. Because
of this, development of sledging and travel techniques remained, more or less, in an embryonk
stage. It was not until 1847, that Lt. Leopold
McClintock, R. N., evolved, through his unusual
readiness to learn from Eskimos, new methods
far in advance of his contemporaries. Prior to
this, hand-sledging had been the sole means of
travel and dogs were considered merely a useful auxiliary.

she gave us light enough to see and avoid the
worst crevasses. . . .Fast and faster Igo
flying on, while the ice gets more and more
difficult. . . The ground [ice] here is seamed
with crevasses. . . crevasse after crevasse,
running parallel with one another and showing
dark blue in the moonlight. . . 1
Thus was the inception of an unrefined method for trail operation and crossing of crevassed
areas. The innovation of two new techniques was
made to man-haul sledging; rapidity of movement
and low ground pressure. Both were used, although slightly modified, by Amundsen and Scott
in their dash for the South Pole. The former
used dogs for traction, but he didn't man-haul.

During the period 1861 to 1888, attempts were
made to unlock the mysteries of Greenland.
One or two desultory Danish expeditions made
no impression on this desert of ice, and Baron
A. E. Nordenskiold, in 1870, tried unsuccessfully to cross the icecap at its narrow, southern
end. Failure of these expeditions, no doubt, can
be contributed to two factors—improper trail
techniques and inability to cross the large crevasse zones that dominate the marginal area of
Greenland.

Dr. Nansen became one of the first to realize
the value of the Eskimo dog in polar exploration.
Be supported and established dog-transport as
a system far superior to man-hauling. In 1902,
Nan s e n 's first follower, Captain Sverdrup,
made this statement in his book, N e w Land:
"There are two indispensable adjunctstothe
carrying out of polar research, and these are
ski and dogs."

Early in 1888, Dr. Fridtj of Nansen, an early
advocate of hand sledging, and his party of five
expert skiers negotiated the Greenland icecap
from east to west. Delayed by storms, and time
growing short for their rendezvous with the last
boat leaving the west coast for Norway, Nansen,
by clear and accurate reasoning, called on nature
to assist him. Taking advantage of the prevailing
wind, he lashed the two sledges together, hoisted
a tarpaulin for a sail, and sped across the ice
to comparative safety. As Nansen wrote:

Amundsen, in Antarctica, proved the truth
of Sverdrup I s dictum, for while Scott and his
men were man - hauling over surfaces which
seemed to them truly "awful, "the Norwegians,
u s in g skis and dog sledges, were traveling
distances up to 60 miles in one day. In regard
to this, Amundsen wrote:
"Every day we have occasion to bless our
ski. We often used to ask each other where
we should now have been without these excellent appliances. The usual was: Most
probably at the bottom of some crevasse. .
Many a time we traversed stretches. .

"Our ship [sled(jej flew over the waves and
drifts of snow with a speed that almost took
one's breath away. . . . It was rapidly getting dark, but the full moon was rising, and
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so daft and disturbed that it would have been
an impossibility to get over them on foot. I
need scarcely insist on the advantages of ski
in deep, loose snow. • •

undulations. . . . Far over the snow expanse
a small black dot represented our sledge party; they must be nearly eight miles away. . .
When Scott descended, Shackleton, armed with
a camera, took his place. These two events
are significant as they are the basis for modern
trail development, aerial reconnaissance, and
photography. Although Scott's was not the first
aerial ascent in polar regions (Andree, 1897),
its contribution to exploration techniques can be
measured.

Amundsen was also insistent on following
safety rules. This he pointed out when he wrote:
By 4 P.m. it cleared, and a small reconnoitering party, composed of three, started
to find a way out of this [crevasse field]. I
was one of the three, so we had a long Alpine
rope between us; I don't like tumbling in, if
I can avoid it by such simple means. . . 0 i

The third link in the chain of development was
the motorcar, used by Shackleton on his first
expedition (1907-1909). These comments may
befoundin his book, The Heart of the Antarctic:

Human experience had derived a means of
onquering the difficulties of polar travel. Some
f the basic fundamentals are retained today;
apid movement, low ground pressure, and
afety precautions. Development of trail techiques is a subject of such great and practical
nportance to the exploration of Antarctica that
e must pursue it further.

If . . off the car went with the throbbing sound
which has become so familiar in the civilized
world, and was now heard for the first time
in the Antarctic. The run was but a short
one, for within a hundred yards the wheels
clogged in the soft snow. . . our hopes as to
the future practical utility of the machine were
considerably damped."

The sledge dog has accomplished more than
noughto justify his use in polar transport, and
is still being used to a limited degree. But with
the approach of the mechanical age, and man's
unquenchable thirst for knowledge, a new era of
development began.

Certain distinctive t r e n d s, developments,
and influences began with the cessation of hostilities of World War I. In the technical field,
one of the important new developments was the
entry of the polar regions into the air age. The
use of aircraft increased, as the span of development demanded. They were utilized for exploration, reconnaissance, transport, supply,
and scientific research.

To Captain Robert F. Scott fell the honor of
being the first "aeronaut" to make an ascent in
the Antarctic regions. During his first expedition (1901-1904), he carried a balloon "for
obtaining a view over the great southern i C e
Wall." Quoted from his journal is the following:

The impact of the air age did not greatly
affect the pattern of surface polar travel until
after World War H. This remained, except for
the German Greenland Expedition (1930) which
experimented with "motor sledges, "as firmly
based as ever on dog sledging and man-hauling.

"Here (altitude 800 feet) the nature of the
barrier surface toward the south could be
seen well. . . . I had expected to see a continuous level plain, but to my surprise found
that the plain continued in a series of long
-
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The fact that Shackleton, Scott, and Mawson had
failed in their attempts to utilize mechanized
transport, did not deter Admiral Byrd f r o m
carrying two tractors on his first U. S. expedition (1928-1930). Their performance was below
expectations, but d i d warrant further study.
While making plans and preparations f or his
second expedition (1933-1935) he was firm in his
belief that with the right amount of power, wide
treads and length enough to span the average crevasses, motors ought to be able to "go places.
Admiral Byrd, the man of vision, in this single
expedition did more to bring into focus the required tools of modern surface transport; a coordinated effort of airplanes, tractors, and communication assured the success of the mission.
Plans were made for further development of a yehide or tractor capable of many miles of sustained travel with a minimum amount of support.
Moderate progress was made during the ensuing
years with each development carefully tested in
an area analogous to the polar regions.

72, 000-pound monsters, capable of performin
under the most trying conditions and of hauling
tremendous loads on 20-ton sleds for unlimited
distances.
The final link in the chain of development
occurred with the testing of pathfinder vehicles
equipped with electronic aids. Although some
proved to be impractical, others were extremely
valuable for extended journeys over unmarked
trails. Now the explorers and scientists could
travel with comparative comfort and safety,
taking their mobile laboratories with them. Inland stations, on the ice plateaus, could be built,
maintained, and resupplied. True, new developments required new techniques, but as experience was gained, knowledge increased.
The final marriage of the two major breakthroughs in polar transport took place in 1955
during the International Geophysical Year. The
combination of air capability, ground mobility,
and communications wrote new chapters for
scientific, logistic, and exploration activities in
ice-covered regions. Man had finally moulded
the key that would eventually unlock the secrets
of the world's most inaccessible areas—the
polar latitudes.

The U. S. Army Transportation Corps' experiments in operating vehicles over snow and ice
began at least as early as 1942 in Alaska and
Western Canada. The concept of using tractors
pulling several sleds in tandem was employed
with some success, although it was recognized
that both would n e e d some modification. As
research energies were needed in other areas
during World War II, there was no follow-up on
these findings. At the close of the war, research
and development were once again directed to
capabilities of movement over snow and ice. By
1955, an entirely new concept emerged: huge

Editor's Note: This article is Part U of three
parts on crevasses prepared by CWO George W.
Fowler, USA, who has participated in exploratory and scientific expeditions in both the Arctic
and Antarctic since 1955. In the remaining article, CWO Fowler will present travel and rescue
operations in crevassed areas.
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UNITED STATES 1964 MAJOR SCIENTIFIC TRAVERSES
This season's traverses are all scientific
ones. In the past, there have been both logistic and scientific traverses. A summary of each
of the major traverses planned for this austral
summer is presented below.

Related glaciological investigations of snow
stratigraphy and surface motion will be pursued.
(For information on last year's program, see
Bulletin, Vol. IV, No. 9, June 1963, pp. 73-74.)
UNIVERSITY OF MINNESOTA
GEOLOGY OF THE
ELLSWORTH MOUNTAINS

UNIVERSITY OF WISCONSIN
OVERSNOW TRAVERSE PROGRAM
This is a continuation of the University's
program of oversnow geophysical exploration.
this year's route extends from Byrd Station to
the area of the Filchner Ice Shelf. The traverse
is designed to complete a picture of the subglacial extension of the Transantarctic Mountain
Range, to study the continuity of t h e nunatak
system between the Ellsworth and Thiel Mountains, to trace the southerly extent of the deep
basin under the eastern edge of the Filchner Ice
Shelf, and to delineate the motion of the suggested
ice stream which may drain a large part of the
polar plateau. AU. S. Coast and Geodetic Survey geophysicist will accompany the five-man
traverse party to determine various components of the earth's magnetic field at sites along
the track. (For information on last year's pro gram, see Bulletin, Vol. IV, No. 9, Tune 1963,
pp. 116-117.)

Begun in 1961, this is one of USARP's major
geological projects. It is expected that enough
information will be available after this season
to prepare a reconnaissance map of the geology
of the Ellsworth Mountains. A six-man party
will work in the southern Sentinel Range from
Camp Gould and throughout the Heritage Range,
travelling by motor toboggan with turbine helicopter support. (For information on last year's
program, see Bulletin, Vol. IV, No. 9, June
1963 ; pp. 77-78.)
OHIO STATE UNIVERSITY
GEOLOGY OF THE CENTRAL
QUEEN MAUD RANGE
The main purpose of this traverse will be to
determine the continuity and relationship of
stratigraphic units in the Faulkner Escarpment
area of the Queen Maud Range with those in the
adjacent Horlick Mountains. (An escarpment
is a line of steep slopes or cliffs.) The work
of the three-man field party will supplement work
done last year in the Mt. Weaver area, directly
south of Faulkner Escarpment. The party will
concentrate on description of rock units and
collection of samples. (For information on last
year 's program, see Bulletin, Vol. IV, No. 9,
Tune 1963, pp. 66-68.)

OHIO STATE UNIVERSITY
BYRD STATION GLACIOLOGY
This detailed two-man glaciological investigation along an ice-flow line in Marie Byrd Land
will represent the first phase of a long-term
study aimed at understanding the dynamics of
ice- accumulation, horizontal strain, changes
in elevation, etc. This information will lead
to knowledge about the age of the ice at various
depths and about the stability of the ice sheet in
this part of the continent, and will be of use in
connection with later deep-drilling operations
planned for Byrd Station,

U. S. GEOLOGICAL SURVEY
PHOTOGEOLOGY OF NORTHEASTERN
VICTORIA LAND
Aerial photographs of northeastern Victoria
Land, one of the least-known parts of Antarctica,
will be examined for geological information.
This will be followed by field investigation of
selected outcroppings and collection of rock
samples from areas shown by the pictures to
be promising. A knowledge of northeastern
Victoria Landis important for understanding the
geologic evolution of the continent because its
mountain ranges differ in composition and
orientation from those in the remainder of the
Transantarctic Mountains, which bisect the
continent.

U. S. GEOLOGICAL SURVEY
GEOLOGY OF THE
PENSAC OLA MOUNTAINS
This is the continuation of a long-range program which began in 1962 with an investigation
of the Patuxent Mountains (a section of the Pen sacola Mountains). This season, the Neptune
Range (another section) will be investigated.
Studies will continue on sandstone, siltstone,
a d shale which have been found to be different
I om any previously known in West Antarctica.
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Library
ADDITIONS TO TEE LIBRARY COLLECTION
Terre Adelie (1957-1959). Reprint from
Bulletin du Museum d'Histoire Naturelle,
2e serie, XXXIII, 4, 1961) pp. 380-383.

ARGENTINA
LeSchack, Leonard A., The Instituto Antartico
Argentino. Rrinted from Arctic, ourna1
of the Arctic Institute of North America, Vol.
16, Number 2, June 1963; 12 pages with
illustrations.

Cailleux, A., Expeditions Polaires Francaises,
Endemicite Actuelle et Passee de 1 TAntarcReprint from C. R. Soc. Biegogr.
334, 1961; 7 pages with bibliography.
Gilbert, T., Expeditions Polaires Francaises,
timationDe l t altitude de la Station Cent1
au Groenland a partir de donees aeroloqigues
1950-1951. Reprint from La Meteoroloqie,
flJ, 63-61; 7 pages with charts.

CANADA
Bourassa, P. A., E. G. Leger, W. r.Dickson,
Performance of the Articulate Ealf -Scale
Model of the Canadair "Rat" Vehicle on Snow
(VML, Carde Winter Testing 1961-62). Canaaian Armament Research and Development
Establishment, Valcartier, Quebec, ran.
1963; figures, charts, 30 pages, Carde
Technical Memorandum 709.

Bureau, T. C., Expeditions Polaires Francaises,
Poissons Antarctigues Recoltes au cours de
la XI'-- Francaise en Terre Adelie
1960-1962. Reprint from Bulletin Museum
Historie Naturelle, 34, 3, 1962, 11 pages,
bibliography, and charts.

DENMARK

Lorius, Claude, and Merlivat, Liiane, Mrs.,
Sur la car acterisation de la glace des inlandsis a partir de la teneur en deuterium. (Unsuccessful attempt to determine age and origin of ice specimens from coastal ice sheet
of Terre Adelie by isotopic analysis); 3 pages
with map.

Goldthwait, Richard P., Dating the Little Ice
Age in Glacier Bay, Alaska. Reprint, The
Report of the International Geological Congress, XXI Session, Norden, 1960, Part
XXVII, Copenhagen 1963; abstract, tables,
figures, pp. 37-46, Cont. No. 31 of the
Institute of Polar Studies.

Monbeig-Andrieu, M., et Cailleux, A,, Expeditions Polaires Francaises, Grains eolises,
danslegres erratigues de Terre Adelie.
Reprint from C. R. Societe geologique de
France, 21 Mai 1962; 1 page.

FRANCE
B. Ardouin, C. Jehanho, T. Labeyrie, G. Lambert, B. Parlier, Expeditions Polaires Francaises, Mesure de la Radioactivite D'Origine
Artificielle Dans L'Hemisphere Sud s Reprint
from BIST, No. 56, 1961; 12 pages with charts
and statistical information.

Prevost, T., Expeditions Polaires Francaises,
How Emperor Penguins Survive the Antarctic
Climate. Reprint from New Scientist, Vol.
16, p. 444-447, 1962; illustrated, in English.

P. Bellair et L. Delbos, Expeditions Polaires
Francaises, Age Absolude laDerniere Gra
itisation. en Terre Adelie. Reprint from C.
R. A. S., 254, 19 February 1962, 2 pages
with chart.

Seilhan, Serge, Expeditions Polaires Francaises, Observations visuelles des aurores,
Terre Adelie 1960, Paris . 1962; 73 pages.
Bureau, J. C., Expeditions Polaires Francaises
Observations Bydrologigues en Terre Adelie,
de Janvier 1961 a,Ianvier 1962. Reprint from
Bulletin Du Museum National DIBistoirb
Naturelle, 1962, pp. 412-426 with charts.

Blanc, M., Expeditions Polaires Francaises,
Poissons Recoltes par le Dr Iseul aucour
de la 8e Expedition Antaretigue Franc aise in
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FRANCE

UNITED STATES

Expeditions Polaires Francaises, Missions
Paul-Emile Victor, Catalogue General;
11 pages, publications au3lDecembre 1957.

National Academy of Sciences, National Research
Council held at Boulder, Colorado, Symposium on Antarctic Logistics. August 13-17,
1962. Sponsored by C omm..on Polar Be search
of the National Academy of Sciences, 1963,
figures, maps, tables; 778 pages.

SWITZERLAND
Le Depeche Polaire; illustrated magazine, September 6, 1963, various authors and editors.

National Academy of Sciences, National Research
Council, Eleventh 6- Monthly Catalogue of
Data in IGY World Data Center A. IGY General Report, No. 19, May 1963; 203 pages.

JAPAN

National Science Foundation, Antarctic Status
Report No. 55 for July 1963; 13 pages, off set.

Inouye, Rikita and Anzai, Masano, SnowGague
of High Catching Rate. Translated from
Seppyo (Journal of Japanese Society of Snow
and Ice), 21(1959), 178-181, by E. R. Hope,
Directorate of Scientific Information S e r vices, DRB Canada, May 1963; 8 pages,
illustrated with charts and photos.

National Science Foundation, Antarctic Statu s
Report No. 56, f or August 1963; 16 pages, offset.
National Science Foundation, Profiles of Manpower inScience and Technolo gy , Tune 1963;
charts, profiles, 36 pages.

UNITED KINGDOM

Swithinbank, Charles; Darby, David G., Faunal
Remains on an Antarctic Ice Shelf. Reprint
from Science, March 17, 1961, Vol. 133, No.
3455, pp. 764-766; 1 figure.

Pearn, Wm. C., Angino, Prof. E. E., and
Stewart, Duncan, New Isotopic Age Measurements from the McMurdo Sound Area. Reprinted from Nature, Vol. 199, No. 4894
August 17, 1963 ) 2 pages with statistical information.

Sherwood, G. E., U. S. Naval Civil Engineering
Laboratory, Technical Report R-267, A 25Man Pioneer Polar Camp; 103 pages illus.,
16 October 1963.

Swithinbank, Charles, Motor Sledges in the
Antarctic. Reprinted from the Polar Record,
Vol. 11, No. 72, Sept. 1962; illustrated.

U. S. Navy Hydrographic Office, Operation
DEEP FREEZE 61, 1960-1961Marine Geophysical Investigations, Tune 1962; 217 p.,
including 81 figures, 2 tables (TR-105).

Marr, T. W. S., Unstalked Crinoids of the Anta r c t 1 c Continental Shelf. Notes on Their
Natural History and Distribution. Reprint
from Philosophical Transactions of the Royal
Society, Series B, Vol. 246, B. 734.

USNS ELTANIN, Resume of Scientific Activities
Cruise 4 - Cruise 7; 19 pages, map, mimeo.
Organization for E c o n o m ic Cooperation and
Development, Country Reports on the Organization of Scientific Research. Appendices,
charts, tables; 95 pages.

UNITED STATES
coldthwait, Richard P., McKellar, Ian C.,
Cronk, Caspar. Fluctuations of Crillon
Glacier System, Southeast Alaska, Reprint,
figures, abstract, resume, pp. 72-74, Contribution No. 35 of the Inst. of Polar Studies.

Listed above are the latest acquisitions for
the library maintained at the office of the United
States Antarctic Projects Officer, at 718 Jackson Place, N. W., Washington, D. C. These
publications are available at anytime for the use
of interested personnel.

Hedblom, Captain E. E., USN, OperatiiE
FREEZE. Reprint, Contact, Vol. 14, 1956
pp. 16-18; illustrated.
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ADDITIONS TO THE MAP COLLECTION
UNITED STATES

UNITED KINGDOM

U. S. Naval Oceanographic Office:

British Admiralty Charts. (Received through
the U. S. Naval Oceanographic Office.)

H. 0. 2562 - U. S. Navy Operation DEEP
FREEZE 64 Stations and distances.

1774 - Plans in the South Shetland Islands.
Eight plans, various scales.

H. 0. 6665 - Moubray Bay, 1:50,000. (With
inset map of Seabee Hook, 1:15, 000.)

1775 - South Orkney Islands. Eight plans,
various scales.

16384-3&4, 8th edition, Antarctic Strip Map,
1:2,183,000, September 1963.

3202 - Deception Island, 1: 50, QQfl with t w 0
inset maps; Whales Bay and approaches,
1:12, 500; and Pendulum Cove, 1:12, 500.

16384-5, 6th edition, Antarctic Strip Map,
1:2 1 183, 000, September 1963.

3213 - Plans in Graham Land. Thirteen
plans, various scales.

16384-6, 5th edition, Antarctic Strip Map,
1:2, 183 2 000, September 1963.

3570 - Brabant Island to Adelaide Island,
1:500, 000.

16384-7, 5th edition, Antarctic Strip Map,
1:1, 000,- 000, September 1963.

3571 - Lavoisier Island to Alexander Island,
1:500, 000.

16384-10, 6th edition, Antarctic Strip Map,
1:2 1 183, 000, September 1963.

3572 - Bismarch Strait with Lemaire Channel
French Passage and Penela Strait, 1:100, 000.

16384-11, 6th edition, Antarctic Strip Map,
1:1,, 000, 000, September 1963.

3573 - Grandidier Channel, 1:200, 000.

V30-SP-5, 9th edition, Aeronautical chart,
September 19630

3585 - Harbours and Anchorages in South
Georgia. Eleven plans, various scales.

V30-SP-6, 9th edition, Aeronautical chart,
September 1963.

3589 - Harbours and Anchorages in South
Georgia. Seven plans, various scales.

730-SP-7, 9th edition, Aeronautical chart,
September 1963.

3593 - South Sandwich Islands, 1: 500, 000,
with inset map of Nelson Channel, 1:50, 000.

V30-SP-8, 9th edition, Aeronautical chart,
September 1963.

Directorate of Overseas Surveys, England: Brit i s h Antarctic Territory, Arthur Harbor,
Anvers Island, 1:10, 000. First Edition 1963
(with inset map of Outcast Islands and Laggard Island).

V30-SP-9, 7th edition, Aeronautical chart,
July 1963.
V30-SP-10, 8th edition, Aeronautical chart,
September 1963.

UNITED STATES

V30-SP-11 1 6th edition, Aeronautical chart,
September 1963.

)epartment of the Interior, U. S. Geological
Survey, Antarctica, 1:2 50, 000 Reconnaissance
series, Havola Escarpment; Long Hills;
Moulton Escarpment; and Ohio Range.

Editor's Note: For information regarding cartographic materials referenced in the Bulletin,
please contact Mr. R. A. Butler at the Ti. S.
Antarctic Projects Office.
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Chronology
10 Oct 63 - 0-135 departed U. S. on sixth turnaround flight to Christchurch, N. Z.

20 Oct 63 - First flight of season to Eights Station. (RADM Reedy aboard.)

Two C-124's departed U. S. for
Christchurch.

21 Oct 63 - USS HISSEM departed Dunedin for
Ocean Station.

12 Oct 63 - 0-135 departed U. S. oeventh turnaround flight to Christchurch.

22 Oct 63 - MATS commercial chartered aircraft departed U.S. on eleventh turnaround flight to Christchurch.

14 Oct 63 - 0-135 departed U. S. on eighth turnaround flight to Christchurch.

LT.HughA. King,Jr. assumed commandof Hallett Station.

15 Oct 63 - Failure of main generator at Beardmore Station reported. Station
switched to emergency generator.

DEEP FREEZE 63 wintering-over
party departed Hallett Station aboard
a C-54Q.

16 Oct 63 - All construction projects completed
at Little Rockford Station.

23 Oct 63 - First flight of the season (and the
earliest landing ever accomplished)
arrived at Amundsen-Scott South
Pole Station at 2353 hours with RADM
Reedy aboard. (See article on page
two.)

17 Oct 63 - Renovation of buildings at Williams
Field completed.
18 Oct 63 - CAPT. T. B. Elliott, USN, relieved
CDR. R. K. McGregor as Commander, Antarctic Support Activities,
at 0130 hours.

24 Oct 63 - RADM Reedy departed McMurdo for
Christchurch.

One C-54Q and two LC-47H's deployed from Christchurch to McMurdo.

USS ATKA reported to command of
Commander, Task Force 43.
Flights commenced to establish New
Zealand trail party in the field. from
Hallett Station.

Eights Station skiway ready to receive aircraft.

25 Oct 63 - USS HISSEM replaced l3MNZS ROTOITI on Ocean Station.

USS HISSEM departed drydock at
Port Chambers and arrived in Dunedin, N. Z.

27 Oct 63 - USS GLACIER reported to command
of Commander, Task Force 43.

C-130E departed U. S. for Christchurch.

USS BURTON ISLAND reported to
command of Commancèr, Task Force
43.

19 Oct 63 - Military Air Transport Service
(MATS) commercial chartered aircraft departed U. S. on ninth turnaround flight to Christchurch.

28 Oct 63 - USS ATKA arrived in Wellington,
New Zealand.

Amundsen-Scott South Pole Station
skiway ready to receive aircraft.

bile Construction Battalion EIGHT
(MCB-8) Representative, McMurdo,
and Representative, Christchurch,
established pending shift of MCB -8
from Davisville, R. I. , to McMurdo.

MATS commercial chartered aircraft departed U. S. on tenth turnaround flight to Christchurch.
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3 Nov 63 - MCB-8 began construction work at
Byrd Station.

30 Oct 63 - C- 13 departed U. S. on twelfth turnaround flight to Christchurch. (First
group of distinguished visitors
aboard.)

4 Nov 63 - Two LC-130F's flew the two damaged
TJH- lB helicopters from Hallett to
McMurdo.

Two TJB-1B helicopters and one LC47H aircraft were flown to Hallett
Station for operations from there.

F. C. Boyer, HMC, relieved R. F.
Stevenson, H MC S, a s Officer i n
Charge at Eights Station.

31 Oct 63 - C-J2lJtrimetrogon mapping program
in northern Victoria Land commenced.

lVbbile Construction Battalion EIGHT
projects commenced at McMurdo.

DEEP FREEZE 64 relief personnel
arrived at Eights Station.

5 Nov 63 - RADM Reedy departed Christchurch
for McMurdo accompanied by the
Governor General of New Zealand,
Sir Bernard Fergusson.

USS GLACIER arrived at Port Lyttelton, New Zealand.

USNS ELTANIN located at 61°51IS
750141W.

USNS CHATTAH000HEE reported
to command of Commander, Task
Force 43.

New USARP Station Scientific Leader
installed at Byrd Station.

1 Nov 63 - Winds upto84 knots caused considerable damage to buildings and two
U. S. Army TJH- lB helicopters at
Hallett. (See article on page two.)

CDR. Price Lewis, Jr., Commander,
Task Group 43.1, shifted from
Christchurch to USS ARNEB.

DEEPFREEZE 64 personnel arrived
at Amundsen-Scott South Pole Station.

C-135 departed U. S. on thirteenth
turnaround flight to Christchurch.

C-121r trimetrogon mapping program in Queen Maud Land commenced.

USS ATKA departed Port Lyttelton
enroute to Scott Island.
USNS PVT. JOHN R. TOWLE reported to operational Command of Commander, Task Force 43.

2 Nov 63 - First USAF C- 130E redeployment
flight to United Stated departed New
Zealand at 0508 hours.

7 Nov 63 - USS BURTON ISLAND departed Port
Lyttleton for McMurdo.

USS BURTON ISLAND arrived in
Port Lyttelton.

Beardmore Station TJSARPfIe1d
party being established near Amundsen Glacier.

Mobile Construction Battalion EIGHT
(MCB-8) personnel arrived at Byrd
Station.
Three Tapanese Naval personnel embarked aboard USS BURTON ISLAND.

C-124 departed U. S. for Christ church ferrying one UH-1B helicop
-ter.

3 Nov 63 - LT. W. E. McLean (MC), USN, relieved LT. C. D. Bessinger (MC),
USNR, as Officer in Charge at Amundsen-Scott South Pole Station.

8 Nov 63 - Advance Mobile Construction Battalion EIGHT party arrived at
Amundsen-Scott South Pole Station
to set up surface camp.
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15 Nov 63 - USS ATKA commenced breaking a
channel to McMurdo. The distance
from the channel entrance to But
Point is currently 28 miles.

8 Nov 63 - C-124 departed U. S. for Christchurch ferrying two UH - lB helicop ters.
USS GLACIER departed Port Lyttelton enroute to McMurdo.

16 Nov 63 - USS GLACIER and USS BURTON ISLAND rendezvous effected at approximately 76°S, 1690E.

10 Nov 63 - HMNZS ROT OITI reported a case ci
acute appendicitis on board. U S S
GLACIER directed to divert and
rendezvous with ROTOITI to take
aboard the patient. (See page 7.)

17 Nov 63 - An LC-47 enroute to Byrd Station
from McMurdo Station, developed
engine trouble and was forced down
120 miles east of McMurdo on the
frozen Ross Sea. There were no
personnel injuries.

USS BURTON ISLAND proceeding to
Ocean Station.

18 Nov 63 - USS BURTON ISLAND, USS GLACIER, and USS ATKA breaking channel in McMurdo Sound.

USS HISSEM departed Ocean Station
for New Zealand.
11 Nov 63 - USS GLACIER departed from vicinity
of Campbell Island enroute to
McMurdo.

USNS PVT JOBN R. TOWLE departed U. S. with Antarctic cargo.
19 Nov 63 - Little Rockford temperature, 18°
Fahrenheit.

C-135 departed U. S. onfourteenth
turnaround flight to Christchurch.
(Second group of distinguished visitors aboard.)

Amundsen-Scott South Pole Station
temperature, minus 42° Fahrenheit.

12 Nov 63 - USS HISSEM arrived at Port Lyttieton, N. Z.

USS HISSEM departed Dunedin enroute to Campbell Island.

13 Nov 63 - RA.DM Reedy visited Hallett Station
and returned to McMurdo.

20 Nov 63 - LC-47H which aborted and landed
enroute to Byrd Station returned to
McMurdo Station.

RADM Reedy and Sir Bernard Fergusson returned to Christchurch.

USNS CHATTAB000HEE located at
29° 43 '5, 146° 44'W enroute to Port
Lyttelton.

USS HISSEM arrived in Dunedin.
C-121J departed Christchurch for
U. S. with six Weddel Seals destined for the New York Zoological
Society. (See article on page 5.)

Eights Station temperature, plus 6°
Fahrenheit.
Beardmore Station temperature, plus
15° Fahrenheit.

14 Nov 63 - USS GLACIER sustained damage to
her hull during a storm. The damage was to her starboard side and
armor plate frames. This is not expected to impair her ability to break
a channel in McMurdo.

Hallett Station temperature, plus
26° Fahrenheit.
McMurdo Station temperature, plus
12° Fahrenheit.

15 Nov 63 - RADM Reedy departed Christchurch
enroute to McMurdo.

Byrd Station temperature, plus 2°
Fahrenheit.

C -12 11 arrived in New York with the
Weddel seals for the N. Y. Zoological Society.

Williams Field temperature, plus
15° Fahrenheit.
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