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A MESSAGE FROM THE
PRESIDENT OF THE UNITED STATES

To the Antarctic Stations of all Nations, at the turning point in your
winter of isolation, I greet you in the name of the people of the United
States.
On the last great physical frontier of our planet you are illuminating
areas still unknown to science. The peaceful cooperation of our several
countries to achieve this common goal is closely observed and warmly
encouraged by all men of good will. I join my fellow citizens in wishing
you each a rewarding winter and a sale return to your home.

John F. Kennedy
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Another year has passed in
the history of scientific and lo-
gistic operations in the difficult
environment of Antarctica. De-
spite the frustrations and disap-
pointments encountered each year,
a review of what was accomplished
shows a continuing and expanding
pattern of success in man's a-
bility to overcome the drawbacks
of his surroundings.

Aviation is demonstrating re-
peatedly that it is the key to
success in Antarctica, During
the past year, a system for en-
route control of aircraft between
New Zealand and Antarctica was
established. On 4 February 1963,

UNITED STATES ANTARCTIC PROJECTS OFFICER
three U. S. Army turbo-driven helicopters landed at the South Pole, the
first time helicopters of any nation have landed there. An advance party
of 81 personnel was airlifted from Christchurch, New Zealand to McMurdo
Station on 16 September 1962, 11 days earlier than any previous operations
have begun on the austral continent. A method of airlifting diesel and
aircraft fuel in bulk has been developed, eliminating consideration of
laborious, costly oversnow hauling, and establishment of coastal fuel de-
pots. A new ice runway was constructed. The science effort is reaching
out to the limits of the equipment which supports it. New aircraft of
different types are available to meet the requirements in distant areas.
We need them and must get them.

Nuclear power is no longer a question in Antarctica, it is fact.
Other plants will follow the one established in March 1961 at McMurdo.

Each year brings new operational crises. Each year sees the solution
of some old and some new problems. This year has been no exception,
but the increasing capacity of all concerned to deal with such crises
and problems, the growing capability for sound management, and the con-
tinuing willingness to meet the challenge portend well for our future in
Antarctica.	 ç;)//1() 
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The U.S. Antarctic Projects Officer and
his staff are pleased to present in this
issue of the Bulletin as complete a summ-
ary as it was possible to gather at this
early date of the accomplishments during
the 1963 season in Antarctica.

The logistic information in this issue
was compiled from the reports issued by
the various support groups who partici-
pated in the operation, the scientific
information was obtained from National
Science Foundation sources, and other
information was abstracted from U. S.
Navy and Department of State news re-
leases, station reports, and The New
York Times of 18 June 1963.

All photographs are official United
States Navy photographs except where
credit is otherwise given. The photo-
graph of President Kennedy is by Fabien
Bachrach and was reproduced by the U.S.
Army.

Greenwich Mean Time is used throughout
this issue.

When notifying this office of
a change of address, you are
requested to make reference to
the four-digit code number ap-
pearing in the lower right
corner of the address label.

All inquiries should be
directed to the United
States Antarctic Projects
Officer, 718 Jackson Place,
N.W., Washington, D.C. 20450.
Call ST 3-0860, EXT. 3795.
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USAPO
REA.R ADI4IBAL JAMES R. REEDY

Rear Admiral James R. Reedy, USN, has suoceeded Rear Admiral
David M. Tyree, USN, as United States Antarctic Projects Officer.
Admiral Reedy had previously relieved Admiral. Tyree as Ccanander,
U. S. Naval Support Force, Antarctica, on 26 November 1963 at
Amundsen-Soott South Pole Station,

Admiral Reedy thus becomes the fourth person to fill, the po-
sition originally created as Officer in Charge, United States Ant-
arctic Programs on 21 October 1955. Rear Admiral Richard E. Byrd,
USN (Ret.), was named as Officer in Charge and retained the position
until his death in March 1957. Rear Admiral George J. Dufek, USN
(Ret.), was named to succeed Admiral Byrd on 20 July 1957, and at
that time the title was changed to United States Antarctic Projects
Officer. Admiral Tyree took over the position on 14 April 1959.

With members of the staff present, as well as a representative
of the Office of the Secretary of Defense, Admiral Reedy assumed
his new post in a short ceremony on 6 June 1963. A Department of
Defense press release of the same date indicated that among Admiral
Reedy's duties as United States Antarctic Projects Officer were to
serve as principal adviser to the Secretary of Defense on Antarctic
affairs and to maintain continuous liaison with the Department of
the Navy, as executive agency for logistics support operations in
Antarctica, and with other departments and agencies of the Govern-
ment which participate in Antarctic programs. As United States Ant-
arctic Projects Officer, Admiral Reedy will be the Senior United
States Representative in Antarctica.

Admiral Reedy is a native of Cleveland, Ohio, and a graduate
of the U.S. Naval. Academy, Class of 1933. He is also a naval avi-
ator and completed flight courses with the old Army Air Corps at
Randolph and Kelly Fields. During World War II, he served in the
European theater with a patrol squadron based in England. He re-
ceived both the United States and British Distinguished Flying
Crosses, the Bronze Star Medal, and the Air Medal. Since World
War II, he has had assignments both at home and abroad, including
duty aboard carriers, in Viashington, and at Supreme Headquarters,
Allied Powers, Europe.

He was selected for Rear Admiral on 14 July 1961 and assumed
command of Carrier Division TWENTY a month later. It was while
serving in this command that he was designated to succeed Admiral
Tyree as Commander, U.S. Naval Support Force, Antarctica.
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STATIONS
MIDWINTER DAY CELEBRATED IN ANTARCTICA

Midwinter arrived in Antarctica on Friday, 21 June 1963, signaling
the start of the second phase of the operation — the downhill run. The
arrival and departure of midwinter day were celebrated at all U.S. Ant-.
arotio stations with contests, games, and banquets.

At McMurdo, the day arrived with a heartwarming message for all the
men from John F. Kennedy, President of the United States. (See inside
front cover for message.) Midwinter departed with a gala semi-formal
costume party for all hands, including the New Zealand men from Scott
Base. Excellent refreshments were served, music was supplied by MoMurdo's
own "Ice House Five," and a beard and moustache contest held, with the
winning moustache measuring 12 inches. Costumes were also judged and
prizes awarded. The winners for the best costume were dressed as Lill
Abner and Daisy Mae, and those for the most novel costume as a U.S. Navy
construction man complete with white hat and black shoes, and his "date"
who made a very impressive-looking girl dressed in very feminine attire.

The party held on Friday at McMurdo was followed up by one on Sat-
urday at the New Zealand Scott Base.

At Amundsen-Scott South Pole Station, the men also celebrated mid-
winter day with festivities. The various impromptu entertainments in-
cluded singing and banjo playing, some soft-shoe interpretations, and
costuming, On Friday afternoon, a sumptuous buffet was featured in the
club, and on Satufrday evening, the fare was Italian style.

Saturday night was alive with festivities as Byrd Station personnel
celebrated midwinter in traditional style. A banquet dinner was the
highlight of the evening followed by presentation of awards to the mid-
winter olympics winners. To close the evening of merriment, talent skits,
including dancing contests, pantomine, singing and music, and a costume
party were held.

The three men at the Byrd Auroral Sub-Station celebrated the mid-
winter season at their base some 40 miles from Byrd on 21 June and re-
ported that they invited some "girls from the factory across the street,"
and they too undoubtedly had a successful party.

Midwinter day was celebrated at Hallett Station on 22 June with a
delicious candlelight dinner consisting of shrimp cocktail, turkey rice
soup, roast turkey, oven roast beef, Virginia baked ham, oyster dressing,
cornbread dressing, giblet and natural gravy, pineapple sauce, buttered
corn, buttered peas, Kentucky shuck beans, cranberry sauce, applesauce,
lobster moat salad, macaroni salad, olives, pickles, cottage cheese, hot
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Parker House rolls, assorted breads, mincemeat pound cake, vanilla pound
cake, fruit cake, apple pie, peach pie, cherry pie, cookies, be cream,
fruit jello, homemade chocolate fudge, and, courtesy of the New Zealanders,
a box of Queen Anne chocolates.

The only word from Eights Station was that "The midwinter season was
celebrated with a big dinner and a modest party afterwards."

ANTARCTIC "500" AT MCMtJRDO STATION

The first of what is hoped to be an annual Antarctic 11 500 11 was con-
ducted at McMurdo Station on Memorial Day. Eighteen vehicles, entered
in seven different classes, roared into the straightway to begin the
first lap of the historic race. Three Weasels, three Sf0-Cats, two
MMI's, three Nodwells, two 966 1 s, two D-7 1 s, and three Dodge Power
Wagons qualified for the great event in preliminary time trials.

'Iith a break-neck pace averaging 17 miles per hour over the rugged
course, one of the Dodge power wagons took the checkered flag from Cap-
tain Marvel as it became the first vehicle in any class to streak across
the finish line. The speed of the winners in the other classes were:
Weasels - 7j miles per hour, Sno-Cats - 8 miles per hour, MMIs - 3 miles
per hour, and Nodwells - 5 miles per hour (disqualified for reckless
driving and placed last).

In view of the fact that Memorial Day was not a holiday at McMurdo,
the number of spectators was as small as the participants. Perhaps a
larger turn-out of spectators will be realized next year for the second
Antarctic 11500".

ADVANCEMENT-IN-RATEADVANCEMEINT-IN-RATE DAY IN ANTARCTICA

For the men isolated in Antarctica, 16 May 1963 was a big day. This
was the advancement-in-rate day and was not a day to let pass without
some sort of celebration. A party was held at all of the stations, and,
at McMurdo, in almost every hut, with the men moving from one hut to
another to congratulate those who had been advanced.

Advancements in rate went to 32 men at McMurdo, 3 at Amundsen-Scott
South Pole, 3 at Hallett, and 6 at Byrd Stations.

ANTARCTIC CHESS TOURNAMENT

The men in Antarctica have an inter-station chess tournament in op-
eration. Moves are made daily via radio.
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LMURDO LOSES ENLISTED MAN AND GAINS
OFFICER DURING WINTERING-OVER PERIOD

The career of a Navy enlisted man ended on 1 July, during the Ant-.
arctic winter at McMurdo Station, when Dean Everett Fadden entered the
Commissioned Officer ranks as an Ensign, Civil Engineer Corps, USN. Mr.
Fadden, who wintered-over at Byrd Station in 1957-58, is a Watch Super-
visor at the PM-3A nuclear reactor.

METEOR TRACKED AT BYRD STATION

On 23 May, a meteor was noted visually and recorded on the all-sky
camera at Byrd Station. The track was reported as intense green, bright
enough to reflect off the snow. The meteor lasted less than 3 seconds.

PERSONNEL
WILLARD VAN der VEER

Mr. Williard Van der Veer, a newsreel cameraman and photographer
with Rear Admiral Richard B. Byrd's Arctic and Antarctic expeditions in
the nineteen twenties, died, at the age of 68, of a heart attack on
16 June 1963 at his home.

Mr. Van der Veer was the first person to photograph both poles.
His pictures and those of his partner in the South Pole expedition, Mr.
Joseph Rucker, were made into a documentary and released by Paramount-
Publix in New York in 1930. The film was described in The New York
Times as a "great picture, one that captures the eye from beginning to
end." For this work he received an Academy Award for the best cinema
photography of the year.

Admiral Byrd, Mayor James J. Walker, the White House, and film-
maket's paid tribute to their work. Admiral Byrd cited Mr. Van der
Veer's courage, devotion, and enterprise In shooting more than 100,000
feet of film under "impossible conditions."

Admiral Byrd told how the two cameramen had gone out in minus
90 degree weather with Antarctic gales to take pictures with frozen
equipment. A representative of President Hoover said the White House
was "proud."

Before the Byrd expedition, Mr. Van der Veer was a Signal Corps
photographer in World War I. In recent years, he had been with a tele-
vision company. He is survived by his widow and one son.
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WASHINGTON
REAR ADMIRAL DAVID M. TYREE
SCHEDULED FOR RETIREMENT

Rear Admiral David M.
Tyree, recent United States
Antarctic Projects Officer
and Commander, U.S. Naval
Support Force, Antarctica,
is preparing for his retire-
ment from the United States
Navy after more than 38
years service on active
duty.

Rear Admiral Tyree, a
native of Washington, D.C.,
was graduated and received a
commission from the U. S.
Naval Academy in June 1925.
His connection with U.S.
Antarctic operations began
in November 1958 with his
assignment to the Office of
Chief of Naval Operations.
On 14 April 1959, he relieved
Rear Admiral George J. Dufek
as Commander, U.S. Naval
Support Force, Antarctica in
ceremonies aboard the ice-
breaker USS GLACIER in New
York City.

Rear Admiral David M. Tyree, 1962

Following a season of planning, Rear Admiral Tyree opened the sum-
mer support phase of Operation DEEP FREEZE 60 on 1 October 1959 when he
landed in a Navy C-54 (R5D) at McMurdo Sound, Antarctica. During the
next 6 months, he directed the resupply of the four American bases. This
included the use of ski-equipped LC-130 Hercules aircraft which landed
at both Amundsen-Scott South Pole and Byrd Stations in January and Feb-
ruary. The advent of ski-equipped cargo planes is considered a major
advancement in Antarctic resupply. Another historic even of DEEP FREEZE
60 was the first penetration of the coastal areas of the Bellingshausen
Sea by two icebreakers of Task Force 43.

in Ant-
such major
communication

Operation DEEP FREEZE 61 ushered in an era of development
arotioa. Under Admiral Tyree's leadership, work was begun on
projects as a nuclear power plant for McMurdo, improvement of
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facilities and aviation aids, rebuilding Byrd Station,and equipping the
Navy's Air Development Squadron with LC130 aircraft,

During Operation DEEP FREEZE 62 the reconstruction of Byrd Station
was completed to the extent that all scientific and support functions
could be accomplished. Extensive improvements were also made at Hallett
and South Pole Stations, The most significant accomplishment was the
completion of the installation of the nuclear reactor at McMurdo.

Admiral Tyree opened the suner phase of Operation DEEP FREEZE 63
on 15 September, landing at McMurdo in an LC-130 11 days earlier than
during any previous season. On 26 November 1962, in ceremonies at the
South Pole, Admiral Tyree turned over his coimnand as Commander, U.S.
Naval Support Force, Antarctica to Rear Admiral Tames R. Reedy.

Admiral Tyree retained his position as U.S. Antarctic Projects Of-
ficer until 6 June 1963, at which time, in ceremonies at the U.S. Antaro-
tio Projects Office, Admiral Reedy assumed those duties.

Admiral and Mrs. Tyree have chosen the Washington, D.C. area as
their permanent home. Admiral Tyree plans to spend a considerable por-
tion of his time in lecturing and writing and on work at his farm at
Whitfield Landing, Port Haywood, Virginia.

MISS VIRGINIA PURR OF THE U.S. ANTARCTIC
PROJECTS OFFICE RETIRES

Miss Virginia Furr, Administrative Assistant to the U.S. Antarctic
Projects Officer since 1962, retired on 28 June 1963 after 321 years
with the U.S. Government, Before joining the staff of the U.S. Antarctic
Projects Officer, Miss ?urr was employed at the U.S. Naval Gun Factory
in Washington, D.C. where she first worked for Rear Admiral Tyree when
he was Superintendent of the Gun Factory.

At a retirement dinner attended by Rear Admiral and Mrs. Reedy,
Rear Admiral and Mrs. Tyree, and the members of the U.S. Antarctic Pro-
jects Office and their wives, Admiral Tyree commented on Miss Furr's years
of devoted service to her job with the U.S. Government and specifically
on the exceptional work she performed while working for him at the Gun
Factory and the Projects Office.

Miss Furr, a native of Arlington, was educated in District of Col-
ttibia public schools. As a life-long resident of the area, she has parti-
cipated in many civic and community activities. In her retirement Miss
Purr expects to remain in the Washington Area, to expand those activities,
and to do many of the things which in the past have seemed inpractioable,

6



STAFF ASSISTANT ADDED TO PROJECTS OFFICE

The United States Antarctic Projects Officer is pleased to announce
the addition to his staff of Mr. Donald G. Reiman. Mr. Reiman, who re-
cently received a Bachelor of Arts degree in Political Science from the
University of Washington, holds the position of Staff Assistant to the
U.S. Antarctic Projects Officer. He and his family moved from Seattle,
Washington to this area in April 1963.

CWO FOWLER HONORED

CWO George W. Fowler, USA, of the United States Antarctic Projects
Officer Staff was recently elected a member of the Explorer's Club.

TREATY
ANTARCTIC TREATY MEETING

The Antarctic Treaty Meeting on Telecommunications was held in Wash-
ington, D.C. from 24 through 29 June 1963. Representatives of the Govern-
ments of Argentina, Australia, Belgium, Chile, France, Japan, New Zealand,
Norway, the Republic of South Africa, the Union of Soviet Socialist Repub-
lics, the United Kingdom and the United States of America, as well as
observers from the Scientific Committee on Antarctic Research (SCAR) of
the International Council of Scientific Unions, the International Tele-
communication Union (ITtJ), and the World Meteorological Organization (WMO)
met in accordance with recommendations of the First and Second Antarctic
Treaty Consultative Meetings to discuss radio communication facilities
in the Treaty area.

Acting on the basis of resolutions submitted by the Government of
Australia, the Meeting agreed to recommend to the Consultative Meeting a
provisional timetable of radio schedules designed to facilitate a more
rapid transmission of meteorological data. It also agreed to recommend
that methods for providing reliable communications to transmit data ob-
tained in the Palmer Peninsula area to McMurdo Station be investigated
as soon as practicable by Argentina, Chile, the United Kingdom and the
United States. In addition, it was agreed that a tentative routing
schedule for the transmission of meteorological data from the observing
areas to the terminal stations of the Antarctic radio network would be
recommended. The Meeting also agreed to recommend that international
radio links in Antarctica be limited as far as possible to those present-
ly agreed on, and agreed to recommend that nations which may accede to
the Antarctic Treaty and are entitled to participate in consultative
meetings be invited to co-ordinate their communications with those al-
ready established in Antarctica. It was further agreed that the Meet-
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ing would recommend that two emergency routes should be maintained.
These routes would be available for use if the route selected for a
main link became inoperative for any reason.

The Meeting considered the question of search and rescue procedures
and agreed to recommend that distress traffic would have an absolute pri..
ority over all other radio offerings at that time. It also specified
the recommended radio operating procedures and reoomeended that stations
providing the assistance shall maintain continuous communication during
the search and rescue operation with the station requesting assistance
until the requesting station is satisfied that the operation is complete.
Radio aids to air navigation were discussed and it was agreed to reoom...
mend that certain types of navigational aids be provided as soon as prac-
ticable at certain stations which provide landing facilities, and that
details concerning navigational aids installed be listed each year in
the information exchanged between the Governments.

In response to a resolution submitted by the French representative
it was agreed that in view of radio interferences to some ionospheric
observations caused by radio transmissions at some stations the Meeting
would recommend that the beginning of some types of radio transmission
schedules be delayed 5 minutes past the hour to permit scientists to
complete ionospheric observations under comparative noise-free conditions.

In response to a resolution offered by the United Kingdom and to
indications given by the SCAR Observer that the Communications Working
Group of SCAR may wish to limit its activities in the field of conznunioa-
tions 00-ordination, the Meeting agreed to recommend that, if it was
deemed necessary at the time of the Third Consultative Meeting, the
question of continued co-ordination in the field of telecommunications
be discussed.

AWARD
CAPTAIN EDWIN A. !VDONAW AWARDED LEGION OF MERIT

In a colorful ceremony held at the Washington office of the Arctic
Institute of North America on 17 May 1963, Rear Admiral David M. Tyree,
USN, United States Antarctic Projects Officer, presented Captain Edwin
A. McDonald, USN (Ret.), with a Gold Star in lieu of a second Legion of
Merit. The award was made by the Secretary of the Navy for exceptionally
meritorious service from 29 June 1956 to 30 June 1962, the period during
which Captain McDonald was assigned to the U.S. Naval Support Force, Ant-
arotioa. During the last 4 years of this tour, Captain McDonald served
as Deputy Commander.
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Among his notable accomplishments in connection with Antarctic op..
erations were his leadership of the Task Group which in 1957 established
Ellsworth Station, and of the group which made the first and second sue-.
oessful penetrations to the shore of the Bellingshausen Sea in 1960 and

1961.

In 1959, Captain McDonald was in command when United States ice-.
breakers went to the assistance of, first, the Belgian expedition ship
Polarhav and second, the Royal Research Ship John Biscoe. The following
year a similar service was performed for the MV Kista Dan under charter
to the Falkland Islands Dependencies Survey.

The award also recognized Captain McDonald' s exceptional skill in
ship operations, his interest in and support of the scientific phases of
the United States Antarctic program, and his contribution to the peace-
time advancement of the national interest.

PHILATELIC
OPERATION DEEP FREEZE 64 PHILATELIC MAIL

As in past DEEP FREEZE operations, the philatelist is being given
the opportunity to obtain postmarks and philatelic covers again this
year from Amundsen-Soott South Pole and Byrd Stations in Antarctica
and from U.S. Navy ships participating in Operation DEEP FREEZE which
operate Navy Post Offices. These postmarks must be requested before
1 September 1963.

Only one cover per person will be accepted for cancellation at
Byrd and Amundsen-Scott South Pole Stations. Ships will accept not more
than three covers per person.

Postmarks from the stations may be obtained by placing two self-
addressed envelopes, with United States postage affixed, in an envelope
and mailing it to:

DEEP FREEZE Philatelic Mail
U.S. Naval Construction Battalion Center
Davisville, East Greenwich, Rhode Island

One cover will be sent to Byrd Station and the other to the South
Pole for postmarking. If a cancellation is desired from only one station,
the word "Byrd"or 'Pole" should be indicated on the lower left hand corner
of the cover.
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Covers must be mailed in time to reach East Greenwich, Rhode Island,
by 1 September 1963. The covers wi].l probably be postmarked during the
Antarctic winter and returned between October 1964 and April 1965.

If postmarks from participating ships are desired, philatelists
should place not more than three self-addressed envelopes with U.S.
postage affixed in an envelope and mail it to:

DEEP FREEZE Philatelic Mail
(Name of the ship from which postmark is desired)
(The fleet post office address)

Ships assigned to Operation DEEP FREEZE 64 which operate Navy Post
Offices are:

Ships Name and Address

USS HISSEM (DER-400)
Fleet Post Office
New York, N.Y.

USS ATKA (AGB.-3)
Fleet Post Office
New York, N.Y.

USS BURTON ISLAND (AGB-l)
Fleet Post Office
San Francisco, California

USS GLACIER (AGB..4)
Fleet Post Office
New York, N.Y.

USCGC asivmt (WAGB-279)
Fleet Post Office
New York, N.Y.

Cutoff Date for Covers

15 August 1963

1 October 1963

1 October 1963

1 October 1963

1 December 1963

Covers on which postmarks of ships' cancellations are desired should
be mailed to reach the ship not earlier than one month before the date
the vessel is scheduled to sail from the United States. Covers requested
from ships will not be returned until after the ship returns to the U.S.
This will be approximately 1 May 1964.

Postal clerks at stations and on the ships will return all covers
uncancelled when more than the authorized limit is submitted; if it
appears that covers are to be used for commercial purposes; if covers
are received after the cutoff date; or when covers are submitted to
ships or units in DEEP FREEZE which do not operate a Navy Post Office.
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DEEP FREEZE 63 was the eighth continuous year of
United States operations in the Antarctic, the ninth,	.
if one includes the reconnaissance made by ATKA in 1954-55.
The United States Naval Support Force received its third command..
ing officer when Rear Admiral James R. Reedy, USN, succeeded Rear
Admiral David M. Tyree, USN, on 26 November 1962.

To all who labor in the Antarctic, it seems regrettable that Admiral
Byrd could not have lived to see the tremendous strides that have occurred
in the years since his death. It must be said, however, that continued
association tends to dull the edge, even if it does not banish romance.
The scientific exploitation of Antarctica, which is the aim of our pro-
grams, has its rewards, but behind those rewards is a lot of hard, un-
remitting work on the part of support personnel and scientists alike. It
is a record of that work which is the intention of this year in review.

To pick out highlights is difficult, and it may be unfair, for in the
long run the immediately spectacular may turn out less important than the
tiresomely routine. Still, it is difficult to overlook the establishment
of Eights Station, the first really new location to be occupied by the
United States since 1957. Even more important is the advance in teohni-
ques which Eights represents, a happy blend of improved aircraft capabili-
ties with complete prefabrication. Of interest also is the fact that all
United States stations, except McMurdo and Hallett, between which the
proper highway is the sea, are now connected by marked trails.

Then, there was the ice in McMurdo Sound, an unprecedented extent of
it. Its existence seemed to underline how little we really know even
about this frequently visited part of Antarctica. It is the area of ig-
norance about the Antarctic, the earth on which we live, and the universe
around us that the scientists are seeking to reduce. Their patient labors
are recorded item by item in the pages that follow, and their interde-
pendence on the military units that support them. The dichotomy of sup-
port personnel and civilian scientists may be useful for administrative
purposes. It hardly has reality in our accomplislinent where both ele-
ments work together towards a common end.
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LOGISTICS

SHIP OPERATIONS
During DEEP FREM 63, four icebreakers, three cargo vessels, and

three tankers were employed in the relief and resupply of United States
Antarctic installations, and three picket ships were used on ocean sta-.
tions to provide weather information and navigation aids to aircraft.
Two of these ships, a picket ship and a tanker, were furnished by the New
Zealand Navy. Three icebreakers, a cargo ship and a tanker were United
States Navy vessels, while one tanker and two cargo ships were obtained
from the Military Sea Transportation Service. The fourth icebreaker came
from the Coast Guard.

In approaching McMurdo Sound early in the season, the ships en-
countered an unprecedented amount of fast bay ice. Its extent caused a
revision of plans, delays in schedules, and some damage to ships. Es-
sential operations, however, were accomplished, and in the latter part of
the season, it was possible to release one icebreaker to carry out a
survey of the Palmeri 	Peninsula and another to make an oceanographic
cruise in the Ross Sea.
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uscac EASIWIND (w&GB-279)
	

Captain R.B. Henry, USCG
USS EDISTO (AGB..2)
	

Ccanander E.A. Davidson, USN
USS GLACIER (AGB-4)

	
Commander E.G. Grant, USN

USS STATEN ISLAND (AGB-5)
	

Commander 3.3. Metsohel, USN

In the last days of October, three of the four icebreakers assigned
to operation DEEP FREEZE 63 gathered at Port Lyttelton, New Zealand.
GLACIER arrived on 20 October followed by STATEN ISLAND on 27 October
and EAST&IND on the 28th. The ships made last minute preparations and
made ready to escort the season's first convoy, consisting of the cargo
vessel MIRFAK and tanker CHATTAHOOCHEE, to McMurdo Sound.

The three icebreakers departed Port Lyttelton in the reverse order
of their arrival. EASTWIND left first, on 29 October, in order to estab-
lish an automatic weather station on Scott Island. She encountered ice
on 4 November at 63°23 1 S, 178°00 1 E, and the following day arrived off
Scott Island where the weather station was successfully installed. In
the meantime, STATEN ISLAND and the two ships to be escort" set out
from Port Lyttelton on 31 October. Because of her greater speed, GLACIER,
with Commander Task Group 43.1 (CTG 43.1) on board, left on 1 November.
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On 5 November the ships, with the exception of EAST1IND, busy at
Scott Island, met and formed a convoy at the edge of the ice pack. Two
days later EASTWINI) joined, and the convoy deployed in column with GLA-
CIER in the lead followed by EASTvVIND, CHATTAHOOCHBIE, STATEN ISLAND and
MIRFAK in that order. Progress was slow through heavy pack ice in which
CHATTAHOOC}E and MIRFAK frequently became stuck and had to be freed by
the icebreakers. On two occasions the entire convoy lay to, awaiting
better conditions. After four days, conditions improved and remained
comparatively good until the convoy reached the vicinity of Beaufort
Island where more heavy pack was encountered. After 24 hours the ice-
breakers succeeded in forcing their way into a broad polynya off the fast
bay ice of McMurdo Sound. Here, the two supply vessels were instructed
to wait while a channel to the station was cleared.

In planning for the operation, it had been assumed that the convoy
would arrive off McMurdo Sound on 12 November, local time, and despite
the heavy pack, the ships had made it by 14 November only 2 days behind
schedule. It had also been assumed that it would be necessary to out a
channel from abeam of Cape Royds to Hut Point, a distance of about 22
miles. Surprisingly, the fast bay ice extended out more than 60 miles
from the station, more than had been encountered on any DEEP FREEZE ex-
pedition. (On DEEP FREEZE I, 38 miles of ice had been encountered in
late December.)

Under those conditions, the plan used successfully on previous ex-
peditions, of cutting a wedge-shape channel with GLACIER in the center
and two Wind Class icebreakers on the flanks, had to be abandoned. In-
stead, GLACIER went ahead to break a narrow channel with the other ice-
breakers assisting to keep the channel from refreezing. At intervals of
about 5 to 7 miles a turning basin was carved out of the ice, and MIRFAK
and CHATTAHOOCFE towed up the channel to occupy the basin. The ice-
breakers then returned to their channel cutting. As they were proceeding
with this slow, laborious task, a fourth icebreaker, EDISTO, which had
left the United States after her sister ships, arrived on 20 November.
The channel was slowly inched forward, a task made more difficult by
the fact that the completed portions had constantly to be reworked. Not
until 4 December did the channel reach a point about 6J miles from Hut
Point where unloading could begin in earnest, although some much-needed
cargo had earlier been flown in by helicopter or trekked across the ice
of McMurdo Sound. (For an account by the Task Group Commander, see the
Bulletin, Vol. IV, No. 4, Jan. 1963, pages 12-14.)

GLACIER, which had led the way, suffered severely. All six pro-
peller blades had received damage so that immediately upon towing the
supply ships into place, she was sent back to Wellington for repairs.
STATEN ISLAND made some effort to extend the channel, but this had to
be given up in order to keep the existing channel open. Unlike the
wedge-shaped channels of former years, from which favorable winds blew
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the ice, brash remained in the long narrow out and refroze so that the
channel had constantly to be reworked. There also existed the possibili-
ty that the ice would shift and close the channel. The situation through-
out the season was such that all cargo vessels and tankers had to be
towed into and away from their mooring places.

The strain put upon the icebreakers by prolonged difficulties en-
countered in McMurdo Sound resulted in several changes in plans and
schedules as set forth in the Bulletin, Vol. IV, No. 1, Oct. 1962, pp.
2-3. When EDISTO developed a leak forward and water appeared in the
gasoline tank, her trip to survey the Palmer Peninsula area was cancelled
and STATEN ISLAND substituted in her place. The latter ship left McMurdo
Sound on 22 December and, after a brief stop in Port Lyttelton to take
on supplies and embark a special survey party, she departed on 4 January.
The first stop was made at Adelaide Island on 18 January and between that
date and 5 March, 26 possible sites for a small scientific station were
visited, some of them more than once. A more detailed account of this
trip may be found in the Bulletin, Vol. IV, No. 8, May 1963, pp. 7-12.

While STATEN ISLAND was on her way from the Antarctic to New Zealand,
GLACIER, having completed repairs, returned to McMurdo Sound arriving on
30 December. If the difficulties of keeping the ship channel open had
not caused the cancellation of the originally projected exploratory trip
to Martin Peninsula, a second round of damage to propellers and the dis-
location of the starboard stern tube bushing would have done so. GLACIER
departed McMurdo by way of Hallett for a second session in drydook at
Wellington. It was to be 15 February before she was ready for sea again.

EDISTO and EASIWIND acted as the workhorses in keeping the ohannel
open, although beginning on Christmas Day, the outboard edge of the
channel began to break up and float off northward, until as EDISTO re-
ported on her last trip to McMurdo Station on 3 March, she sailed right
up to the point where the icebreakers had so laboriously out in early
Deoember. This departure of the ice was not always an unmixed blessing
as the attendant movement frequently caused the channel to narrow and
close. While struggling to keep the way open, EDISTO on 26 January lost
for the reminder of the season the use of her number one main engine
thus impairing her ioebreaking ability. This casualty caused another
change of plans. Originally, EAS1WIND had been scheduled to conduct an
oceanographic cruise of the western Ross Sea. Because of her superior
condition, EASIIWIND was retained at MoMurdo ,and EDISTO sent on the oceano-
graphic survey. EASIWThD, which had been in the original convoy of the
season remained in the Antarctic until early March, setting what is be-
lieved to be a record of 126 days of continuous operations in the area.
With the exception of brief trips to Hallett on 1 January and 1 February
and again on her way out on 4 March, she had battled valiantly first to
out and then to keep open a channel through the unprecedented amount of
ice in McMurdo Sound.
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During her oceanographic cruise, EDISTO took 122. stations (see the
Bulletin, Vol. IV, No. 8, May 1963, P. 19) the results of which will
appear in technical publications of the United States Navy Oceanographic
Office. She interrupted the cruise between 12 and 14 February to assist
ARNEB in the resupply of Hallett Station, and returned there on 21 Feb-
ruary to transfer her medical officer to GLACIER, which was off on a
mission of mercy. The routine of oceanographic work was again broken
on 24 February when a sharp-eyed look.-out spied an iceberg in the side
of which buildings were easily discernible. On examination, the struc-,
tures proved to be parts of Admiral Byrd's Little Americas III and IV.
After a short visit to McMurdo in early March, EDISTO returned to taking
ocean stations until 12 March and was the last United States ship to
clear the area. Although EDISTO arrived later than the other icebreakers,
she stretched her season out to 122 days, nearly equalling the record of
EASTP7IND.

After her second visit to Wellington, GLACIER was ordered to return
to McMurdo with stops at Scott Island to pick up the automatic weather
station laid down at the beginning of the season and at Hallett to dis-
charge cargo and reembark passengers. As the ship approached Scott Is-
land, word was received that the Australians had requested assistance
for two ships, one, Thala Dan, had been beset in the ice and the other,
Nella Dan, had a seriously ill seaman on board who needed hospital treat-
ment. GLACIER proceeded immediately on her mission, swinging by Hallett
to pick up EDISTO's medical officer, GLACIER's own having been put ashore
temporarily inoapaoit,eted. in New Zealand. Fortunately, Thala Dan worked
free of the ice, so that GLACIER could concentrate on Nella D'T patient.
On 25 February, the two ships closed sufficiently for a GLACIER helicop-
ter to transfer the ill seaman. The ship reached McMurdo on 3 March and
the patient was flown to New Zealand the following day. At McMurdo,
GLACIER delivered about 80,000 gallons of arctic diesel. After a short
trip to Hallett on 8 and 9 March, GLACIER returned to McMurdo where she
picked up the last summer personnel and out-going mail, and departed on
12 March, leaving the Antarctic to the hardy souls who had volunteered
to winter-over.

The icebreakers had experienced a tough season, the worst since the
United States established McMurdo Station during DEEP FFEEZE I. The ex-
tent of the ice encountered showed how much is still to be learned about
its formation and annual fluctuations. The 1962..63 season saw the cancel-
lation of one project, the exploratory trip to Martin Peninsula, because
of damage to GLACIER. The carrying out of other projects was only pos-
sible by juggling assignments and schedules. The icebreakers, however,
accomplished their main objective which is to insure the arrival of supply
vessels with food, fuel, and equipment, for even with the remarkable
development in recent years of aviation as a support element, the logistics
system remains dependant on the timely arrival of shipborne cargo at Mo-
Murdo Station.
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USS ARNEB (AKA-56)
USNS CHATT&HOOCIE (T..A0G-.82)
HZS ENDEAVOUR II (Tanker)
USNS J. F. MERRELL (T-AK-275)
USNS MIRFAK (T..AIc..271)
USS TOMBIGBEE (A0G.-11)

Captain E. Rifenburgh, USN
Master P. Gentile
Commander X. Lennos-King, RNZN
Master C. E. Drisoall
Master B. Senia
Lieutenant R. H. McSweeney, USN

One United States Navy cargo ship and one tanker were assigned to
the operation as were two cargo vessels and a tanker of the Military Sea
Transportation Service. Arrangements were also made for H}INZS ENDEAVOUR
to carry bulk fuel from New Zealand to McMurdo Sound on her logistic
support trips to Scott Base. The icebreakers EAS1VIND and GLACIER also
delivered diesel oil to Hallett and McMurdo Stations respectively. Four
commercial ships were used to lift cargo from the United States to New
Zealand.

As indicated in the section on icebreakers, the ice strengthened
ships, CHTL1OOCHEE and MIRFAK, formed part of the first convoy to
McMurdo. The two ships, after off-loading, were brought up the channel
by STATEN ISlAND, then escorted to the vicinity of Scott Island by EAST-
WIND. Both ships arrived at Port Lyttelton on 25 December. For MIRFAK,
it was the end of Antarctic operations, and, after a few days in port,
she left for the United States. CHATTAH000HEE, however, was destined to
make three more trips to McMurdo, arriving at the off-loading point on
7 January, 4 February, and 26 February. During the year she delivered
over 4,850,000 gallons of petroleum products.

When EASTWIN]) released MIRFAK and CHATTAHOOCHEE to proceed inde-
pendently, she turned to escorting ARNEB through the pack to McMurdo.
ARNEB had left Davisville, R. I., on 7 November and proceeded by way of
Wellington and Port Lyttelton. As part of her cargo, ARNEB carried the
11 prefabricated buildings for Eights Station. The two ships arrived
off the channel entrance on 24 December, where they were met by EDISTO.
It took a week for the two icebreakers to work ARNEB down the channel
with GLACIER leading a powerful hand in the final stages. In the process,
ARNEB received damage to her shaft and propeller that required dry-dock-
ing in Wellington before a second voyage to the Antarctic inFebruary
during which she resupplied Hallett and delivered additional supplies to
McMurdo.

The arrival of ARNEB on her first trip heralded the height of the
shipping season. As that ship was being maneuvered into off-loading
position, GLACIER reappeared at McMurdo escorting MERRELL with the New
Zealand tanker ENDEAVOUR and the USNS CHAI'IAHOOCHEE only a few days be-
hind. By 6 January, there existed an unusual concentration of shipping
at McMurdo Sound • ARNEB, CHATTAHOOCHEE, ENDEAVOUR, and MERRELL were
unloading, while the icebreakers EASTWIND, EDISTO, and GLACIER were pa-
trolling the channel. Of the four supply vessels, ENDEAVOUR and ARNEB
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would make one more trip each to McMurdo and CHATTAH000HEE two. }RFEL&I
made only one voyage. As further evidence of the importance of fuel for
Antarctic operation, a third tanker, TOMBIGBEE, arrived at McMurdo on 18
January. Upon her departure, she returned to the United States.

Ship statistics for the year, showing deliveries of cargo in short
tons during DEEP FREEZE 63, are as follows:

Commercial

MSTS

U. S. Navy

Total

From United States
to New Zealand

2,555.6

61.4

220.0

2, 837.0

From U.S. and N.Z.
to Antarctica

	

McMurdo	Hallett

6,672.6

	

4,028.3	11809.5

	

10,700.9	19809.5

From Antarctica
to N.Z. and U.S.

139.9

372.6

512.5

Bulk fuel deliveries were as follows:

To McMurdo
	

To Hallett

AvGas
	

862,015

JP-4
	

2,950,672

MoGas
	

393,791

Diesel
	

1,725,965
	

101,546

Marine	864,244

Total	61796,687	1010546

In addition to the above, 19,247 gallons of drummed fuel were de-
livered to MoMurdo by various ships.

Even a few years ago, the majority of persons arriving in Antarctica
did so by ship. Now, however, in order to take advantage of the full
season, almost everyone is brought in by air. Figures show that on Op-
oration DEEP FREEZE 63, Navy and MSTS ships carried 53 persons to McMurdo
and 6 to Hallett. At the end of the season, however, the situation is
somewhat different because aircraft operations usually terminate before
the last ships clear the area. As a result stainer support personnel and
scientists anxious to complete projects will remain until the last minute
and return to New Zealand by ship, as 200 did this past year.
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OCEAN

STATION

SHIPS

USS DURANT (DER-389)	Lieutenant Commander R. A. Kanak, USN

HMNZS ROTOITI (Frigate)	Lieutenant Commander G. W. Lawrence, RNZN

USS FORSTER (DER-334)	Lieutenant Commander Joell Berry, USN

During the flying season a ship is stationed on the route between
New Zealand and McMurdo Sound to provide weather information, navigation
aids, and a check point for aircraft. The ship is also available for

search and rescue, a service which fortunately has not been required.
(For more detail, see the Bulletin, Vol. IV, No. 5, Feb. 1963, pp. 13.14.)
During DEEP FREEZE 63, three ships performed this duty. In passing back
and forth, they frequently stopped at Campbell Island where New Zealand
maintains a scientific base.

For the initial flight of the season, DURANT was on station at 6005,
160°E, to the west of the direct route but a good position from which to
give advance weather information. DURANT returned briefly to Dunedin in
late September, then returned on 6 October to ocean station at 60 0 S 9 1700E

on the direct flight path. Hire, she was replaced by the New Zealand
frigate ROTOITI on 20 October. DURANT continued to take her turn at this
duty until 16 February when she left for home by way of Australia. ROTOITI,
however, because of other oocinittments, was unavailable after 30 November,
so that FORSTER was sent to assist DURANT in January. She continued ro-
tating on ocean station until 4 March when the flying season ended • Be-
ginning in January, the position of the station was again shifted westward

to approximately 60°S, 165 0E in Order to obtain more pertinent weather

information.
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Air operations during DEEP FREEZE 63 followed the pattern established
in earlier seasons. The IAJ-13OF (C-130BL), Hercules, continued to expand
its sphere of activity. The year's most notable accomplishment was the
establishment by air transport of Eights Station at a distance of over
1,300 miles from McMurdo Sound. Again, U.S. Navy Air Development Squadron
SIX (vx-6) and U.S. Air Force NINTH Troop Carrier Squadron supported
Antarctic operations. An Army detachment of three turbine-powered heli-
copters was assigned to VX-6 by the Army Transportation Board. Each of
the four United States icebreakers carried two helicopters. A total of
30 Navy, 11 Air Force, and 3 Army aircraft of 16 different types were
deployed. (See the Bulletin, Vol. IV, No. 1, Oct. 1962, pp. 57.)



U.S.
Air Development Squadron SIX

NAVY
CDR William H. Everett, USN

LC-130F	Hercules 4
LC-47, LC-117 Dakota 5
C-54Q	Skymaster 1
C1-12]J	Super Constellation 1

IH-34D Navy helicopter 4
LP-2T Neptune	2
U-lB Otter	2
UH-1B Army helicopter 3

Within the Antarctic, VX-6 had the mission of providing aerial lo-
gistio support of inland stations, logistic and scientific traverses,
and scientific field parties, carrying out aerial photography and reoon-

naissanoe, and furnishing search and rescue as required. The squadron
also flew logistic flights between the continental United States and
Christchurch, New Zealand, and between Christchurch and McMurdo Station.

In these last activities, it was assisted by the Military Air Transport
Service. VX-6 maintains a detachment at McMurdo and, during the opera-
ting season, established others at Byrd Station and at Christchurch.
(See the Bulletin, Vol. IV, No. 2, Nov. 1962, pp. 18-19.)

On 1 August 1962, VX-6 reported to the operational control of Com-
mander, U.S. Naval Support Force, Antarctica, (CTF-43) and commenced opera-
tions on 24 August when the C-12LT departed Quonset Point, Rhode Island,
arriving at Christchurch on the 29th with Rear Admiral Tyree and members
of his staff on board. During September, the remainder of the squadron
aircraft from the United States began arriving in New Zealand; those
stationed over the winter at McMurdo Sound were put in flying condition
and commenced utility flights and support of scientific research. On
15 September 19J, the first aircraft from outside, an LC-130F, landed
at McMurdo, the earliest flight into the continent on record.

Before flights to the inland stations could coenoe, it was neces-
sary to reestablish the summer weather and emergency refuelling stations
at Beardmore (83 0 21 1 S, 1740 54 1 E) and Little Rockford (790 14 1 S, 147020'W),

which was done on 6 and 8 October, respectively. On 17 October, the
first aircraft arrived at Byrd Station, but it was not until 4 November
that an L1C-130F reached the South Pole • At Hallett, where landings are
possible on sea ice during the early part of the season, an LC-47 had
flown in on 10 October.

With the stations opened, the LC-13OFs could begin their primary
function of relief and resupply for Byrd and South Pole. For both sta-
tions the number of flights and cargo carried exceeded the planned fig-
ures. As the previous year, Byrd consumed more of the effort than any
other station, a total of 195, as against 183 planned, round-trip flights
on which 2,008 tons of cargo and 530 passengers were carried in and 239
tons and 441 passengers brought out. About 31 tons of cargo were also
delivered to the Byrd Auroral Sub-Station. To the South Pole, actual
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flights, 107, exceeded planned flights, 65, by some 42 and the tonnage
hauled reached 1,187, while the number of passengers equalled 460. On
the return trips to McMurdo, the aircraft carried 98 tons and 470 passen-
gers.

An outstanding achievement of 	season was the establishment of
Eights Station at 75°15 1 S, 170°l3'i, a distance of over 1,300 miles from
McMurdo, The construction of Eights marked an important ].e .nchnark in
Antarctic technique, In place of using standard components for the
buildings, the structures were of trailer type, tailored to fit in the
oargobay of an I0-130F, and each arrived at the site completely equipped
for its intended function. Mounted on skis, the units may be reloaded
upon the aircraft and moved to another location. Except for heavy trac-
tors, which were brought overland from Byrd Station, all buildings, equip-
ment, supplies, and personnel were delivered to Eights by air. Naval
aircraft delivered 22 tons of cargo and 118 passengers, while the NINTH
Troop Carrier Squadron airdropped about 300 tons of petroleum products,
(For more detail about Eights Station, see the Bulletin, Vol. IV, No.
6, Mar. 1963, pp . 7-11; and No. 7, Apr. 1963,

The LtC-130F, along with the other types of aircraft assigned to
VX-6, participated in support of scientific traverses and field parties.
Scientists were transported to the field with their supplies and equip.--
ment, resupplied as required, and finally returned to base on the first
leg of their journey home. Flights for this purpose varied from those
to such points as Cape Evans and Cape Royds, a few miles from McMurdo
Station, to ones as far away as the Sentinel or Pensacola Mountains. In
support of the scientific research program, 672 flights were made carry-
ing 379 tons of cargo and 1,045 passengers, In this type of operation
great reliance was placed on ski-equipped LO-47/LC-117 planes and LH-34D
helicopters. The accomplishments of these aircraft during DEEP FREEZE 63
were all the more remarkable because two of each type were damaged beyond
repair during the operating season, but fortunately without casualties.
More detail on the matter of the support given will be found in the sec-
tion of this Bulletin devoted to scientific activities.

One of the objectives of the scientific program is the preparation
of maps of Antarctica by the United States Geologioal Survey. VX-6
has the responsibility of providing the necessary aerial photography.
For this purpose it uses ski-equipped Neptunes (LP-ZTs) flying out of
McMurdo and Byrd Stations. During DEEP FREEZE 63, it flew some 6,308
flight-line miles photographing 50,000 square miles. (See also Mapping,
under Science section.) The squadron also furnishes special photographic
coverage as requested by the scientists and the Navy. In addition to
the Neptunes, Otters (U-1B), LH-34D helicopters, and a Slcyxnaster (C-54Q)
are used to provide this photography. Some 4,140 flight-line miles were
flown covering 21,000 square miles in this part of the program,
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The largest item of special photography required 1,620 miles to be
flown by the C-54Q in support of a United States Weather Bureau albedo
study. The aircraft received special equipment for this purpose. The
same plane also provided sea and rescue service from MoMurdo Sound early
in the season and was stationed at Christchurch for the same function
after the Air Force completed its mission in mid-.Deoernber. When not en-
gaged in the above activities, it assisted in the air transport phase of
the operation carrying 71 tons of cargo and 305 passengers during the
season.

The carrying of personnel and cargo between New Zealand and the
Antarctic was the principal function of the Super Constellation, C121-J.
On 23 round-trips it carried 746 passengers and 107 tons of cargo and
mail to McMurdo and returned with 797 passengers and 8 tons of cargo and
mail. The LC-.13OFs also played a part in this movement to and from the
continent, bringing to Antarctica 216 passengers and 100 tons of cargo
and carrying out 266 passengers and 34 tons of cargo. These same air-
craft also carried both cargo and people between the United States and
New Zealand,

Two IJJ-.13OFs were fitted with internal fuselage tanks for the bulk
transport of fuel. On the one flight which tested this method of carry-
ing fuel, the system proved workable. The same tank may also be used to
increase the range of the aircraft, and a plane so equipped made an ex-
ploratory flight of 3,470 miles from McMurdo by way of the South Pole to
the . Pole of Inaccessibility and return. Much of the flight was over
territory never before seen.

U.S. Army Helicopter Unit	CAPT. Frank A. Radspinner, USA

For the second consecutive year, the Army Transportation Board
assigned turbine-powered UH-lB helicopters to the Antarctic where they
operated under the operational control of VX- . 6. These helicopters sup-
ported teams of topographic engineers from the U.S. Geological Survey
who were installing the geodetic control indispensible for accurate map-
ping, using electronic measuring devices. During Operation DEEP FREEZE
62, the area from the Beardmore Glacier to Cape Hallett was surveyed. This
season, the unit of three helicopters extended both ends of the survey in
a project named "Topo West and East" so that accurate charting is now
possible from the Wilson Hills west of Cape Adare to the Central Horlick
Mountains. At the end of their operation, the three helicopters flew from
the vicinity of Mount Weaver to the South Pole, the first helicopters ever
to reach this remote spot.

The survey was conducted from a series of base camps which were es-
tablished, supplied, and moved by naval aircraft. (For more detail see
the Bulletin, Vol. IV, No. 5, Feb. 1963, pp. 7-.9; and No. 6, Mar. 1963,
pp. (5-s7.)
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Shipboard Helicopter Operations

Each icebreaker carries two helicopters. These machines are used
for ice reconnaissance and utility transport. During Operation DEEP FEEEZE
63 0 they also assisted VX'. 6 while the parent ships were in the McMurdo
Sound area. The helicopters are assigned either from Helicopter Utility
Squadron ONE (HtJ-l) or Helicopter Utility Squadron FOUR (HtJ ..4), The ice.
breakers had the following helicopters:

USS EDISTO
	

CH-19E	TH-13N
USCOC ESTWDJD
	

CH-19E
	

UH-13P
USS GLACIER
	

CH-19E 2
USS STATEN ISLAND

	
CH-19E
	

UH-13P

The flight hours for the various ship-based units were: EDISTO, 382;
EAS2WIND, 342; GLACIER, 278; STATEN ISLAND, 385,

U. S. AIR FORCE

NINTH Troop Carrier Squadron (Heavy)
1710th Aerial Port Squadron

LCOL Foy B. Frost, USAF
LCOL Michael Zinoovich, USAF

C ..124 Globemaster 9	SC-54D Rescuesnaster 2

For the seventh consecutive year, the Air Force provided airlift be-
tween New Zealand and the Antarctic and from McMurdo to the inland sta-
tions: Byrd, South Pole, and Eights. Beginning on 7 October, the C-124s
ferried 503 tons of cargo and 592 passengers to the continent. On the
return flights they brought back 179 tons of cargo and 273 passengers.
Deliveries by airdrop, principally of fuel, amounted to 1,536 tons. An
unusual mission occurred on 6 November when 9 tons of fuel and supplies
were dropped to an Australian traverse party on its way from Wilkes Sta-
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tion to Vostok. Like the LC-13OFs, the C-124s exceeded the original
planned figures. While the Air Force was operating ia the area, 14
September to 10 December, two SC-54Ds provided search and rescue service
between Christchurch, New Zealand, and &)O South. (For more detail, see
the Bulletin, Vol. IV, No. 6, Mar. 1963, pp. 3-.5.)

Military Air Transport Service	Special Mission Aircraft

U.S. Navy VX.-6 and USAF NINTH Troop Carrier Squadron aircraft
moved limited numbers of personnel and amounts of cargo over the long
supply line between the United States and New Zealand. The bulk of the
passenger traffic and some cargo were handled by special mission air,
craft of the Military Air Transport Service, using C-118's and 0-1351s.

AIRCRAFT STATISTICAL SUMMARY

The statistics listed below show the extent of the logistic support
by aircraft of the Air Force and Navy. Three elements provided this sup-
port: the NINTH Troop Carrier Squadron, United States Air Force; U.S.
Navy Air Development Squadron SIX; and the aircraft of the Military Air
Transport Service. The operations of these aircraft may also be divided
into three phases: movements between the United States and New Zealand;
between New Zealand and Antarctica, and within the Antarctic itself.

Cargo (tons)
USAF Task Unit

(9th wS)

USN (vx-6)

MATS (Special
Mission)

Passengers
USAF Task Unit

(9th TS)

USN (v'x-6)

MATS (Special
Mission)

U.S. to N.Z. to	Intra-	McMurdo

	

N.Z.	McMurdo Antarctic to N.Z.

	

111.7	574.7
	

1536
	

211.3

	

31.5	126
	

3905.7
	

44.0

105.0

	

261	592
	

273

	

138	959
	

2293
	

841

1,154

N. Z. to
U. S.

119.3

15.2

280

121

1,391
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TRAIL

OPERATIONS

This year's trail operations consisted of five traverses -- two
logistic and three scientific. The logistic traverses, under the command
of CWO George W. Fowler, USA, consisted of rehabilitating the station at
Marble Point, 60 miles from McMurdo Station, and marking the trail and
ferrying needed equipment from Byrd Station to Eights Station.

On the pages immediately following are brief descriptions of the
two logistic traverses. For more detail on the Marble Point traverse,
the reader is referred to the article in the Bulletin, Vol. IV, No. 8,
May 1963 9 pp. 1-6. An article on the Eights Coast traverse is planned
for the first issue of Volume V of the Bulletin.

Brief summaries of the scientific traverses appear in the Scientific
Section of this issue on pages Ui through U?.
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BYRD STATION TO EIGHTS STATION

-1z,

" on

ti
I

. 

D.rn5 Ice

S
ED

Ql

ME

Field Personnel

CWO George W. Fowler
Willard A. Cunningham
Jay R. Berryman
Emilio A. DeLeon
Kenneth H. Buttler
Roy D. Puckett
Philip E. Wilkins
Ronald P. Henderson

U S Army
U S Navy
U S Navy
US Navy
U S Navy
U S Navy
U S Navy
U S Navy

CTG 43.5 and Navigator
CMI
PH1P1
EOH2
EON3
EOH3
EOCN
RM2P1
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IS "OMI- OV

Objectives

To deliver heavy equipment to
Eights Station to be used in the
planned oonetruotion and improvement
of the station, mark a safe trail
from Byrd Station to Eights Station,
and furnish daily weather reports.

Activities

At 2020 hours on 20 December
1962 the traverse party departed mile
643.8 at Byrd Station on a true course
of 081 degrees. Good progress was
made although continually hampered by
inclement weather.

The Sentinel Mountain Range was
sighted on 6 January 1963 and the
party arrived at Eights Station on
31 January 1963. They travelled 806.3
statute miles in 40 days, or 257.9
hours, averaging 30.2 miles per day of
actual days travelled. Two major
mechanical breakdowns occurred during
the journey.

Prime mover
Navigation
Cargo
Survival equipment
and trail poles

Poles and rations
Mounted with four

sections of Jame sways
for berthing and
messing

Equipment

LP - D8
	

W/boom and blade
4TlO
	

Trao]anaster
4T2
	

Traclanaster
Sleds
	

Three 1-Ton

Sleds
	

Two 10-Ton Otaco
Sleds
	

One 20-Ton Otaco

All equipment except the 4T2 Trac]anaster and special navigation gear
was turned over to the station leader.

Reference

Bulletin, Vol. IV, No. 6, Mar. 1963, page 7.



MURDO STATION TO MARBLE POINT

Field Personnel

CVVO George W. Fowler
	

Us Army
	

cm 43.5
Emilio A. DeLeon
	

Us Navy
	

EOH2 NCOIC
Jay R. Berryman
	

Us Navy
	

PH1P1
Kenneth H. Buttler
	

Us Navy
	

EON3
Roy D. Puckett
	

Us Navy
	

EOH3
Philip E. Wilkins	Us Navy

	
EOCN

Ronald P. Henderson
	

Us Navy
	

RM2P1
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Objective

To rehabilitate Marble
Point as a survival camp and
to recover all equipment and
material usable elsewhere in
the program.

Activities

The party departed on
13 November 1962 and arrived
at Marble Point without in-
cident 14 hours later. The
recovery program proceeded on
schedule and 18 days later
the camp was secured.

The operation was a ocm-
plate success. Fuel, food,
supplies, spare parts, and
machinery totaling almost
$300,000 were returned to
supply channels for use in
other projects. Marble Point
is now designated as a sur-
vival station, complete in
every respect.

Equimient

4T2 Traclonaster	Cargo
4T10 Traolcnaster	Navigation
Sled, 1-Ton	Survival

gear

References

Bulletin, Vol. IV, No, 4,
3ai. 1963 9 p. 14.

Bulletin, Vol. IV, No. 8,
May 1963 9 p. 10



CONSTRUCTION
' t I
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The DEEP FREEZE 63 construction program was a combined effort of
Mobile Construction Battalion EIGHT (MCB-8) for physical construction,
Construction Battalion Center, Davlsville, R.I. for procurement of ma-
terials, and the U.S. Navy Bureau of Yards and Docks for design and fis-
cal handling.

Due to severe ice conditions, which delayed the delivery of materials,
some of the programmed construction for the year was not completed. The
ships carrying the construction materials encountered over 65 miles of ice
and, as a result, materials arrived too late in the season for all con-
struction to be completed. Much of the work, however, can be ac-
ocoplished early next season since the materials are already on band.

Although some construction and repair took place at all the U.S.
Antarctic stations this year, only one major construction job was under-
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taken. This was the establishment, at 75°15' south latitude,'l7 0121
west longitude, of a completely new U.S. scientific station,	ed after
James Eights, the first United States scientist to visit Antarctica.

EIGHTS STATION

Eights Station is constructed of 11 air-transportable, prefabricated
units 8 of which are connected to form the main building complex. The
remaining three buildings are separated from the main complex for special
scientific projects. The construction was performed by MCB-8 in 206 man--
days from 6 to 27 January 1963. (For more detail, see the Bulletin, Vol.
IV, No. 6, Mar. 1963, pp. 7-11; and No. 7, Apr. 1963, p. 17.7

In addition to the initial construction of Eights Station, minor re--
pairs, modifications, and construction have been accomplished. A 12 x 6
foot storage building has been erected at the end of the VLF building
and a few inside modifications of the main complex building have been
accomplished.

AM(JNDSEN-SCOTT SOUTH POLE STATION

For a time, a new station was contemplated for the South Pole but an
engineering survey in 1961-62 showed that the buildings were in sufficient-
ly good condition to be renovated for use for a number of years, so a
major repair and rehabilitation program was instituted.

A new USARP barracks was constructed this year and the scientific
darkroom enlarged and improved to better accomodate additional scientific
disciplines. Projects completed by MCB-8 personnel included the con-
struction of a fuel cache area containing three 25,000-gallon rubber
bladders, and the building of new barracks, a seismic vault, and a remote
VLF building. Other projects which were substantially completed and are
scheduled for completion next year include the installation of a snow
melter and exhaust system in the new generator building and installation
of an incinerator. The wintering-over personnel have installed a fire
alarm system and an incinerator this winter, and have repainted and re-
decorated the interior of some of the buildings. Some shoring of build-
ings under excessive snow accumulation has also been necessary.

HALLETT STATION

Hallett Station stands on ground in an area that is snow-free during
the suer months and, as a result, presents no problems requiring special
structures or other innovations. The planned construction program for
Hallett was completed this year by MCB-8 except for the erection of two
walk-in reefers and improvements to the electrical distribution system.
The completed construction included the installation of two 1,000-gallon
water tanks and a seismic vault, the extension of the science building

-

-
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and repair of building roofs, and finally, the preparation of a site for
one 100,000-gallon fuel tank.

On 25 December 1962, a fire resulted in the loss of one Jemesway hut
and minor damage to another one. No personnel were injured but losses of
specimens and data for the New Zealand biological program occurred. The
.Tamesway hut was replaced in January.

A storm early in April caused minor damage to several Jamosways and
to the roof of one of the storage huts. These damages were repaired by
the wintering-over party. They have also been remodelling the old science
building to acoomodate a darkroom, library, and general recreation space,
and repainting the interiors of some of the buildings.

BYRD STATION

The new Byrd Station, construction in 1962 and consisting of more
than 6,500 feet of tunnels in which are located 20-foot wide T-5 build-
ings, was the object of a major portion of the MCB-8 construction effort
this year. The SeaBees extended two buildings and joined two others, in-
stalled a tunnel ventilating system, installed fuel bladders, added an
access shaft, extended the VLF building, and performed snow surface
leveling on the exterior of the camp.

Some projects, such as replacement of trusses and additional build-
ings, were deferred to next year. Unless extensive changes in the over-
all plans for Byrd Station occur, no major construction effort will be
expended there in the near future.

MCMtJRDO STATION

Numerous construction projects at McMurdo were started this year.
Several of these were substantially completed by MCB-8 with refinement
and finishing being left for the wintering-over personnel. The major
projects completed include modifications to the PM-3A nuclear power plant
and the addition of a condenser building, construction of a Public Health
Service laboratory, erection of barracks for scientific personnel, in-
stallation of two 250,000-gallon fuel storage tanks, and the construction
of a permanent facility for the meteorological rocket program. The
wintering-over personnel recently installed a new 4,000-gallon capacity
snow melter and painted the interiors of some buildings.

The SeaBees also began the preparation of sites for DEEP FREEZE 64
construction, worked on the ice shelf runway, and investigated the Hut
Point area for a site to locate a wharf.

The sea water distillation plant and fresh water distribution system
were deferred to DEEP FREEZE 64 as were several other projects originally
planned for this year.
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With the passing of time since the International Geophysios]. Year,
scientific investigations in Antarctica have undergone a marked increase
in tempo and design. Sciences like geology and biology have been added
and a ocmprehensive mapping program undertaken. The 1963 season saw a
larger than ever effort to investigate scientific phenomena with programs
in biology, geology, glaciology, seismology, oceanography, upper atmos-
phere physics, and topography.

With the first flight to the continent on 15 September 1962 scien-

tific activity began to accelerate. The difficulty incurred by the ships in
reaching McMurdo caused by heavy ice resulted in some delays later in the
season. Not all supplies, personnel, and equipment arrived on schedule.

By early December, however, things were in full swing. Both at sta-
tions and in the field, scientists were busy at their tasks. Some were
investigating the snow and ice of the continent and the glaciers, mountains,
and nunataks, while others were studying land, air and sea life. Some
were probing deep into lakes to determine how they could contain warm
water in such a cold environment, while others were piercing the atmos-
phere to learn more about it and the ionosphere above.

The United States Antarctic Research Program is financed with public
funds administered by the National Science Foundation. Individuals wish-
ing to carry on research in the Antarctic request support from the Foun-
dation. If the project appears sound and practical, a grant is made to
the institution with which the researcher is affiliated, as all grants are
made to institutions and not to individuals. For each project that is
approved, a principal investigator is named. He may or may not himself
visit the Antarctic to engage in field work. Even if he does, he is
usually associated with a number of others working on the same project.
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On the following pages, a brief summary is presented of the scientific
projects carried out on the continent and surrounding waters this year.
(projects carried out in the U. S. are not covered.) For each projects
the title is given followed by the name of the grantee institution, the
principal investigators, field investigators, and area of operations.
There are also brief statements of the background of the project, and
the objectives and activities for the season. Where appropriate, refer-
enoes as to where additional information may be found are included.

The statement of activities is not intended to give a detailed ac-
count of what happened or of scientific accomplishments but rather to in-.
dioate the general nature and extent of the project. Those persons inter-
ested in more information on a project should contact the principal in-
vestigator or the National Science Foundation.

The preparation of the articles appearing on the following pages
would not have been possible without the assistance of the National Soi.-
ence Foundation, and especially Mr. Philip Smith, Office of Antarctic
Programs, Mr. Robert Mason, USARP Representative at McMurdo Station dur-
ing the suer season, and Mr. Jack Renirie, Public Information Officer.

With the exodus of the sunmer scientists in February, one has the
tendency to feel that the scientific investigation for the season has
been completed. This is not the case, however. This year, there are 311
men at United States bases conducting or supporting scientific programs
throughout the Antarctic winter. These men are investigating auroras and
other upper atmospheric phenomena as well as studying and documenting
meteorological and seismological ocourenoes. Their work comprises an im-
portant part of the 1963 season.
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Research into biological problems in Antarctica is receiving in-
creased attention as scientists continue to contribute valuable information
concerning both past and present life forms there.

This year, biological programs were carried out at the various United
States Antarctic stations and on the research ship USNS ELTANIN, as well
as at temporary camps occupied periodically during the si mmer season.

Scientists delved into such problems as determining the source of the
warm layers of water in two of Antarctica's lakes; studying the orien-
tation mechanisms of the Adelie penguin, and the ecology and physiology
of marine life; determining the primary sources of energy in fresh-water
lakes; investigating insects, lichens, and bacteria; and studying the be-
havior of the wandering Albatross.

In addition to the programs carried out in Antarctica, several were
conducted in the United States. This work consisted, in a large part, of
analysis of data collected in earlier Antarctic programs and preparation
of reports of these programs, and in laboratory investigation of ice cores,
rock samples, and other materials collected on and near the continent.

A survey was conducted this summer by USS STATEN ISLAND along the
Palmer Peninsula to look for a site for a biology-geology camp for the 1964
season. An article on this appeared in the May issue of the Bulletin.

Reports on the biological programs conducted in Antarctica this sea..
son are presented on the following pages. As in past seasons, the Ant-
arctic laboratory yielded much information contributing to our broader
understanding of life on earth. Preliminary results of this year's
work indicate that significant new knowledge has been gained,
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ENTOMOLOGICAL RESEARCH IN ANTARCTIC REGIONS
WITH EMPHASIS ON NATURAL DISPERSAL

Bernice P. Bishop Museum

Dr. 3, Linsley Gressitt, Principal Investigator

Field Investigators

Dr. I. Linsley Gressitt
Mr. Eugene Holzapfel
Mr. Cohn E. Fearon
Mr. Keith Wise
Mr. Harry Clagg
Mr. Howard T. Saiki

Background

Mr. Cohn Fearon
exposes soil samples
to the heat of electric
light bulbs attempting
to drive any insects
through an opening in
the bottom of the fun-
nel-shaped containers
into collecting bottles.

(NSF photograph)

Operations Areas

New Zealand to Antarctica,
McMurdo Area, Auckland
Islands, Victoria Land
Coast, Kermadeo Islands,
and the ocean bordering
western Antarctica.

This was the fourth season for this study in and around Antarctica.
During the past three seasons, 150 insects were trapped in air by nets
on ships at sea and from an airplane, largely over the sea. In addition,
a few were trapped over the continent. The types of insects trapped oorr
hated fairly well with those on small isolated islands, and strongly
suggest air transport as the means of dispersal.



Objectives

To continue entomological research in and around the Antarctic,
studying the nature.], dispersal of insects to learn whether they are the
southernmost-dwelling insects in the world; whether they are actually
distributed to isolated areas at high southern latitudes by means of air
dispersal; and, what the controlling factors and tolerances are in the
insect distribution,

Activities

Airborne inseots were trapped from ships, airplanes, and on land to
further document the air dispersal theory. Further investigations were
made of the occurrence and the locale of insects in Antarctica. A to-
boggan trip along the Victoria Land Coast, 150 miles north of McMurdo
Station, was suooessful in extending the known range of springtails and
mites to this distanoo and to an elevation of 5 0 000 feet. Environmental
studies were made at the same time,

Several 2-and 3-day trips were made to Lake Rivard, Lake Penny,
Marble Point, Granite Harbor, Cape Evans, Cape Crozier, Beaufort Island,
Buddha Lake, Wright Valley, and Lake Bonney to determine if there were
any springtails or mites at any of these looations. They were discovered
in the area between Skelton Glacier and Granite Harbor, again extending
the known southern limits of the two species which had previously only
been recorded farther north.

In addition to collecting free-flying insects, the scientists
searched for some in soil samples and in the nasal passages of skue.s.
Continuous shipboard trapping was undertaken aboard USNS ELTANIN and nets
were streamed from the vessels taking the scientists to the islands.

References

Bulletin, Vol. III, Nos. 9-10, Sumer Issue, 1962, page 21.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 9.
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BEHAVIOR AND ECOLOGY OF THE WANDERING ALBATROSS

Johns Hopkins University

Dr. William J. L. Sladen, Principal Investigator

Field Investigators
	 Operations Area

Mr. H. B. Clagg
	 Bird Island,

Mr. W. L. N. Tiokell
	

South Georgia
Mr. Ronald Pinder

Background

The wandering albatross is the largest of all sea birds, yet little
was known of its life on the breeding grounds and its migrations prior
to this continuing study by Johns Hopkins University investigators.

Through extensive banding and color-dye marking, and subsequent re-
covery of marked birds, investigators now know that:

(1) The wandering albatross (Diomedee exula.ns) and the giant petrel
(Maoroneotes iganteus) have extensive ciroumpolar migrations, with birds
being recovered in Australia, New Zealand, South Africa, and South Amen-
ca. There is also some evidence that there is a special winter feeding
ground for the wandering albatross on the opposite side of Antarotioa
from Bird Island;

(2) The smaller albatrosses, or moflymauks (Diomdea melanophris
and D. chrysostoma), which breed in South Georgia, migrate to the coast
of South Africa. Those breeding in the Falklands migrate to South Ameri-
can coasts. This migration pattern is segmental rather than ciroumpolar;

(3) In their migrations, these birds form a connecting link between
the isolated population of the Antarctic and the fauna of other continents
in the Southern Hemisphere.

Objective

To make a comparative study of the behavior, ecology, and distribu-
tion of the wandering albatross and the giant petrel on Bird Island,

Activities

Birdbanding will be a major activity and will provide data useful to
the USARP Birdbanding Program. Over a period of time, about 30,000 birds
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will be banded. While some of the work has been oceipleted, the scien-
tists will continue a number of projects during the year and a half they
will stay on the island. Blood samples will be taken and examined for
virus antibodies, and stcmaoh samples will be collected and analyzed to
determine feeding preferences.

Additional work includes: measurement of the species for taxonomic
information, study of the interrelationships of chicks and adults, in-
vestigation of starvation in wintering-over fledglings, and the segregating
mechanism and biogeography of intermixed rookeries.

By using bright dyes, and with the cooperation of oeroial ship-
ping and expedition ships, investigators will obtain information on the
movement of speoifio age groups in the region around Bird Island.

Details of the study, including the fact that wandering albatross
chicks remain near the nest for 2 years, dictate that researchers make
continuous observations over a long period. They arrived on Bird Island
in December and will continue their work throughout two summers and one
winter. They will leave the island in April 1964.

As of May, 1963, over 15,000 Mollymauk albatrosses had been banded
and 100 previously-banded wandering albatrosses and giant petrels had
been recovered.

References

Bulletin, Vol. III, Nos. 9-10, Stirzner Issue, 1962, page 24.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 9.
Bulletin, Vol. IV, No. 2, Nov. 1962, page 20.
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USARP BIRDBANDING PROGRAM

Johns Hopkins University

Dr. William J. L. Sladen and the late Dr. Carl R. Eklund
Principal Investigators
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Field Invest	ors
	 Operations Area

Mr. Robert Wood
	

Cape Crozier,
Dr. Vagn Flyger	 Ross Island

Background

This season was the fourth year of the USARP Birdbanding Program in
Antarctica conducted in cooperation with the U.S. Fish and Wildlife Service.
During the previous years, over 25,000 pelagic birds were banded in areas
along the Antarctic coast and on sub-Antarctic islands. From a total of
9,879 birds of four species banded in South Georgia and the Falkland Is-
lands in 1961, 82 long-distance recoveries in South Africa, South America,
Australia, and New Zealand have provided investigators with evidence on
the distribution and migration of the giant petrel and of three species
of albatrosses. Bands bear the address of the U.S. Fish and Wildlife
Service. (For related articles, see the Bulletin, Vol. III, No. 6, Feb.
1962, page 3, and No. 7, Mar. 1962, page 30 -

I	 /
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Skua and Chick

I
Adelie Penguins

Objectives

To build up large popu..
lations of marked Antarctic
and sub-Antarctic sea birds of
known age for study of their
movements, migrations, ion-.
gevity, life histories, eoolo-

, and behavior; to develop
speoial designs of bands which
will last the birds' life-
time; and to participate in
internationally cooperative
studies on the conservation
of Antarctic fauna.

Activities

Southern ocean pelagic
birds on and around Antarctica
were banded, and long-term re-
searoh was begun on penguin and
skua population dynamics and
predator-prey relations.

Field work was centered
at Cape Crozier on Ross Island.
The rookeries there have a
population of some one-quarter
million Adelie penguins and
over 2,000 South Polar skuas.
Investigators banded and web.
marked approximately 4,400
Adelie chicks and banded 1,862
skuas.

In addition, tests of drug techniques for immobilizing marine animals
for the purposes of marking, weighing, measuring, collecting blood samples
and m.king disease studies were carried out. Weddell seals were success-
fully anesthetized for short periods, using nicotine alkaloid.

References
Bulletin, Vol. III, Nos. 9-10, Sumer Issue, 1962, page 25.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962 9 page 9.
Bulletin, Vol. IV, No, 2, Nov. 1962, page 20.
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ECOJA)GICAL SURVEY OF ANTARCTIC BACTERIA

Ohio State University
Institute of Polar Studies

Dr. William L. Boyd, Principal Investigator

Dr. Boyd cultures bacteria
in the McMurdo Station biology
laboratory.

(NSF photograph)

Field Investigator

Dr. William L. Boyd
Mr. James T. Staley

Operations Areas

McMurdo and Hallett Stations

Background

It is suspected that bac-
teria and other mioro-organiams
play an important role in main-
taining the food cycle of higher
plants and animals in the Ant-
arctic, either as a source of
food, or through metabolic pro-
cesses by transforming other
elements of nature.

Studies last season produced evidence that two steps in the vital
nitrogen cycle essential to all plants and animals can occur in the icy
soils of the continent. (The nitrogen cycle is a natural sequence by
which atmospheric nitrogen is converted to the protein needed in the diet
of all animals, and the waste nitrogen compounds excreted by animals is
converted back to atmospheric nitrogen.)

The presence of soil bacterial agents that can convert animal protein
to ammonia, and others that can convert soil nitrates to nitrites was
demonstrated. At least two nitrogen-fixing bacteria, which can convert
inert nitrogen to organic nitrogen, a third stop in the cycle, were iso-
lated. (For a related article see the Bulletin, Vol. III, No. 6, Feb.
1962, pages 25-26.)
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Objectives

To continue the studies of: micro-organisms that thrive at particular
temperature levels; fungi in soils; bacteria that require organic food
from the environment and those which manufacture their own organic food;
seek information concerning soil activity at controlled temperatures; study
the presence and possible significance of micro-organisms in Antarctic
soils; and attempt the isolation of gram-negative coliform and enterio
pathogens from feces of penguins and skuas.

Activities

Viability plots were laid out in lichen-populated areas and, to each
plot, fertilizer was added which included minerals and various sources of
carbon and nitrogen. Thereafter, on a weekly basis, the plots were ex-
amined quantitatively for micro-organisms. A similar series of plots was
also laid out in lichen-free areas. The viability in Antarctic soils was
tested by six organisms introduced from the United States.

It was announced at the end of the summer season that coliforin bacteria
taken to Antarctica died at an extremely rapid rate. Man-carried bacteria
numbering over 250 million per gram of sampled soil died so fast that 9
days after introduction they were practically gone. It was felt that the
temperature in Antarctica and possibly something unique to the soil were
responsible.

Laboratory tests carried out in Antarctica revealed that in some of
the soil samples taken from the test areas, there was absolutely no life
of any kind, while in other samples, bacterial life existed in varying
degrees. Factors inhibiting the growth of bacteria in the sterile soils
seems to be the lack of available water, a high concentration of salt, low
temperatures, and the lack of higher animals to contribute organic matter
to the soils.

Primary source of organic matter in the area is blue-green algae, found
in soils where glacial melt water has leached away toxic ions in salt con-
centrations. The algae may utilize carbon dioxide and nitrogen from the
air and minerals from the soils and, in turn, produce carbohydrates, pro-
teins, fats, and B-vitamins which make it possible for othor organisms to
move into the area and subsist.

Bacteria were always found near blue-green algae. The only other
place in the valley where they existed was in the soil under the muified
bodies of crabeater seals which had wandered into the valleys and died.
Mold, a multicellular plant one step above bacteria in the life chain and
a relative rarity in Antarctica, was also found beneath the bodies of the
seals.
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Some blood samples taken fran sick penguins were found baoteriologi-
oa.11y sterile.

More detailed analysis of the soil samples and bacteria is being car-
ried out at the Ohio State University.

References

Bulletin, Vol. III, Nos. 9-10, Simmer Issue, 1962, page 27.
National Science Foundation press kit, 1962-63.
National Science Foundation press release 63..A19, Feb. 1963.
Bulletin, Vol. IV, No. 5, Feb.1963, pages 2-7.
Bulletin, Vol • IV, No • 7, Apr. 1963, page 8.
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ECOLOGY AND FLORISTIC INVESTIGATIONS OF ANTARCTIC LICHENS

Ohio State University
Institute of Polar Studies

Dr. E. D. Rudolph, Principal Investigator
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Field Investigators	 perations Areas

Dr. E. D. Rudolph
	

Hallett and McMurdo
Mr, Ronald Allowitz
	

Stations

Background

Lichens have been found growing in areas of severe Antarctic wea..
ther, as well as areas of the continent having a relatively milder year-
round climate. The studies of many previous expeditions have provided
general classification and description of Antarctic lichens. (Lichens
are dual organisms - a fungus and an alga - living symbiotically. Sym-
biosis is an association of two dissimilar organisms to their mutual ad-
vantage; a symbiont is any one of the organisms of the symbiotic associ-
ation.)

Objectives

To continue an investigation of lichen ecology and distribution. Al-
so, to provide a better understanding of the ecology and physiology of
lichens in general; the distribution of Antarctic lichens, their evolution,
and their relationship to other lichens and to the glacial history of the
area in which they grow.

Activities

This study got under way on 19 October 1962. The scientists made
growth-rate measurements on lichens at established sites and set up other
sites for long-term growth measurement experiments; continued micro-
climatic measurements at selected lichen stands; studied lichen succession
and relations to habitats; collected algal synbionts for isolation, identi-
fication, and study of growth requirements; studied interrelationships of
lichens in various localities; and obtained distribution data.

Further analysis of data is being carried out at the Institute of
Polar Studies. The data oolleoted will be added to the reference ccl..
leotion on Antarctic lichens and will be useful for comparing Antarctic
lichen flora with those of the sub-Antarctic and adjacent land areas.

References

Bulletin, Vol. III, Nos. 9-10, SunEler Issue, 1962, page 26.
National science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 9.
Bulletin, Vol. IV, No. 5, Feb. 1963, pages 2-7.
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ECOLOGICAL AND PHYSIOLOGICAL STUDIES OF MCMURDO
SOUND MARINE ANIMALS

Stanford University

Dr. Donald E. Wohlsohlag, Principal Investigator

Dr. Wohisohiag, right, and
Mr. Laird prepare a metabolism
chamber for use in a fish house
on McMurdo Sound. The chamber
is placed in a hole in the 9..
foot-thiok ice below the house.

(NSF photograph)

Field Investigators

Dr. Donald E. Wohisohiag
Mr • Kenneth J. Osioki
Mr. Robert J. Laird
Mr, Dwight L. Johnson

Oerations Area

McMurdo Sound

Background

This was the fourth season
of research into the ecology and
physiology of McMurdo Sound marine
life. During the past two sea-

sons, studies have been conducted on the metabolin and growth of Trematornus
bernaoohii and several other fishes.

The results of these studies indicate definite cold adaptation, and,
in spite of nearly constant temperature conditions, that growth and meta-
bolic variations occur intraspecifically and interspecifically. (For re-
lated articles, see the Bulletin, Vol. III, No. 3, Nov. 1961, page 9, and
No. 5, Jan. 1962, pages 6-7.)

Objectives

To continue research into the ecology and physiology of McMurdo Sound
marine life, and continue the project of investigation of interrelation-
ships among variables of temperature, size, and swimming activity in terms
of seasonal changes in growth and possible degree of cold adaptation
(found to vary more than suspected).
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Mr. Robert Laird dips a small octopus from
one of the insulated, temperature-controlled
aquaria in the McMurdo Sound biology labor-
atory. The aquaria are used to hold marine
fauna collected from nearby water..

(NSF photograph)

Kai

A second program under this study consisted of investigating the pro..
duotion rates and nutritional requirements of phytoplankton. This program
was under the direction of Dr. John S. Bunt of the school of Agriculture,
University of Sydney, Australia,

Activities

Research this simmer was carried on
in special experimental aquaria set up
in the biological laboratory at McMurdo
Station. Feeding experiments were in-
itiated in an attempt to relate factors
affecting metabolic rates to changes in
feeding and growth.

In the large-scale fish metabolism
experiments, a plexiglass dome 4 feet
square was sealed over the 100-gallon
aquarium containing 66 Tromatcmus ber-
naochii, preventing any contact b&Eien
the air and the water. The water of the
sample was replaced every 15 minutes for
2+ hours. Following this, the dome was
removed and the fish were run individu-
ally in standard metabolism chamber pro-
oedures. It was found that the fish con-
sumed more oxygen per body weight in a
given time individually in the small
chamber than together under the plastic
dome.

As part of a special project, maximum recording fathometers were
sewed on the backs of two Weddell seals. Several dives of greater than
300 meters were recorded.

Under the second part of this program, Dr. Bunt, in addition to ob-
taining routine samples of phytoplanicton for measurements of pigment con-
centrations, conducted studies of carbon fixation in diatom flora by means
of Carbon-14 uptake measurements to determine variations in photosynthetic
activities with changes in light intensity, temperature, salinity, and
nutrient availability. Data obtained from this program should be of con-
siderable importance in assessing the ecological significance of this pre-
viously unstudied and unique biological complex.
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BASIC ENERGY SOURCES AND PATHWAYS
IN ANTARCTIC PONDS AND LAW

University of California at Davis

Dr. Charles R. Goldman, Principal Investigator
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McMurdo Station

Background

This project is a continuation of one from last year, also headed
by Dr. Goldman.

pjeotives

To continue the study of the primary sources of energy in fresh-
water lakes and the pathways of energy exchange between the different
nutritional levels, as well as attempting to establish the levels of



nutrient deficiencies at Cape Evans and Lake Vanda, and carrying
 out ex-

tended studies of light inhibition in Antarctic environments.

Activities

The technique applied to this program was the Carbon-14 tracer
method for measuring in the field the rate of primary productivity (the

transformation of inorganic matter into organic matter by means of light
energy) in natural waters.

At Cape Evans, regular programs of primary productivity measurement,
plankton sampling, and water chemistry were carried out, several species
of algae were collected and were successfully cultured in the Bio].ab;
extensive short-term experiments were run to delineate the changing re-
lationships between photosynthesis and light and temperature; and exami-

nations of Lakes Skua and Alga were carried out periodically to evaluate

the melt progress. Preliminary results indicate that there appears to be
too much light in Skua Lake for optimum photosynthesis of algae. Some
experimentation was done to determine the effect of light shielding on
incubation temperatures. Results are not presently available.

The chief experiment at Lake Vanda was the study of primary produo-
tivity beneath the ice, but an additional study was made of the uptake
of radio glucose and radio acetate in light and dark bottles, to measure
the extent of heterotrophy in the lake. Net radiation and isolation

measurements were made periodically. Analysis of the preliminary light

penetration data indicates that Lake Vanda is one of the clearest lakes
in the world, with 20 per cent of the light penetrating the ice and 1 per
cent of the surface light level obtained at a depth of 55 meters.

An interesting phenomenon occurring during one of the Carbon-14 up-
take experiments was when a peak uptake occurred at the top of the water
column and another below 50 meters. This may have been caused by the
increased nutrients at that level, or by the increase of photosynthesis
with the increase in temperatures in the lower depths of the lake.

Short trips were made throughout the summer to Marble Point and
Lake Bonney for sampling temperature conductivities and plankton.
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RESEARCH PROGRAM FOR BIOLOGICAL OCEANOLOGY
IN THE ANTARCTIC SEAS

University of Southern California

Dr. John L. Mohr and Dr. Leslie A. Chambers
Principal Investigators
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Field Investigators

Dr, Robert Z. Menzies	Mr. Hugh H. DeWitt
Dr, John L. Mohr	Mr. Clarence D. Burdick
Dr. Richard B. Tibby	Mr. John R. Wilcox
Mr. Donald Z. Robinson	Mr. Ronald 3. Echols
Mr. John R. Paxton	Mr. Hitoski Matsud.o
Mr. Shelly R. Johnson

peration Areas

USNS ELTANIN Drake
Passage and the
Bellingshausen Sea

Background

The University of Southern California has been studying the funda-
mental biological, characteristics of the southern oceans with emphasis on
the bathypelagio (deep surface water) and deep benthic (bottom) biotas.
This year's work in Antarctica involved the study of bathypelagio fauna
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and benthic deep.-sea fishes and the collection and study of mid-water and

bottom fauna • This was only a part of the over-all USC study on bio-

logical characteristics of the southern oceans.

Objectives

To determine the composition and distribution of biota of the Ant-

arctic seas.

Activities

Aboard the research ship IJSNS ELTANIN, samples were collected by dip.-

netting and trawling. Collections of invertebrates included porifera,
coelenterata, otenophora, nemertinea, obaetognatha, mollusca, polychaeta,

pantopoda, orustacea, lavacea, echinodermeta, and bryozoa.

Preliminary shipboard identification of the fish collected on cruise
number 4 from the midwater trawls indicated a greater variety and abundance
of fishes north of Cape Horn, the Antarctic fauna not being as rich as ex-

pected.

From the preliminary results, there appears to be a definite faunal
break at the Antarctic Convergence. Also, a definite vertical zonation
of the species was observed.

On cruise number 5 of ELTANIN, three specimens of a species belonging
to the family of Treiohiuridae, a specimen each of two species of the
family of Scopelarohidae, obtained on both sides of the Antarctic Con-

vergence, and a single specimen of the family of Nemichtyda.e, were among
the marine organisms obtained.

From a biological standpoint, cruise number 6 was extremely inter-
esting as subAntarotic and Antarctic regions were covered in a wide variety

of habitats. Based on cursory examinations of some of the fishes and in-
vertebrates in Bransfield Strait, it appears that a high proportion of the
species represent distinct Antarctic fauna. Sufficient hauls were made
to indicate certain changes in species with depth.

Positive identification as well as studies on the growth, food, and

reproductive cycles are now being conducted.
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p
erations Areas

Dr. John T. ftlen, Jr.
Mr. Richard L. Penney

Cape Crozier, Ross Ice Shelf,
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ORIENTATION MEMANISMS AND RELATED BEhAVIOR IN
THE ADELIE PENGUIN

University of Wisconsin

Dr, John T. Imlen g Jr., Principal Investigator

Observations of past years indicate that the Adelie penguin has a
well-developed navigational ability, but the homing ability of the penguin

had not been observed more than 35
miles from the coast not far enough
inland to exclude the probable
ocanplioating variable of a "water
sky" whiob oou].d serve to guide
birds beck to their oolony, The
Adelie penguin, because it travels
slowly on land, provides speoial
opportunities for direct recording
of orientation perfornanoe, op-
portunities not usually present in
past experiments concerning homing
performance of flying birds.

Adelie penguin and chick

Objectives

To conduct a series of ex-
periments on the orientation meche..
niems of the Adelie penguin; to
make further observations of the
breeding biology and territorial
behavior of penguins to supplement
previously obtained data; and to
oheok for banded penguins at colo-
nies in the Ross Sea area,

Activities

Adelies were transported to a
site 150 miles inland on the Rose



Ice Shelf, to Victoria Land mid-way between Hallett and McMurdo Stations,
and to a point near Byrd Station. The birds were released individually
under a variety of conditions. These sites were away from "water sky"
and land marks.

At the field locations the experimental birds were confined to a
covered snow-pit at the base camp. Several birds were released on each
of a number of successive days and their movements plotted by a simultane-

ous sighting from two theodolites.

In the experiment undertaken on the Victoria Land Plateau, male birds
from both Capes Crozier and Hallett rookeres were used.

At the completion of the experiments, the scientists concluded that
the Adelie penguin is using the sun as a navigational aid in homing, with
an added assist from an "internal clock" to help him correct for the ap-
parent movement of the sun across the sky.

When the penguins were released several hundred miles from their
rookeries, they did not make a beeline for home but headed in a generally
northerly direction, regardless of the position of the release point in

relation to the rookery. This route gave them the shortest distanoe to
the coast. They traveled in straight lines when the sky was clear but
their performance deteriorated when the sun was obscured.

This behavior is an indication that the birds need the sun to get
their direction. Then, with the help of an internal or physiological
clock, they correct for apparent movement of the sun and move off correctly.
Without this correction, they would travel in a curved path. This was il-
lustrated in one experiment by readjusting these internal clocks by sub-
mitting the birds to artificial light and dark periods. When the group was
released, the penguins were confused and individuals headed in different
directions.

As a chock on the influence of magnetic forces on the penguins, some
were released near the South Magnetic Pole. There was no satisfactory
evidence that the course followed by the birds when released was influenced
in any iay by magnetic forces. Final analysis of the data obtained from
this study is being completed at the University of Wisconsin.
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PHYSICAL T.IMNOLOGY OF ANTARCTIC LAKES

University of Wisconsin

Dr. Robert A. Ragotzkie, Principal Investigator

Field Investigators	 O;erations Area

Dr. Robert A. Ragotzkie	 McMurdo Sound Area
Mr. Gene L Likens

Background

Lake Bonney in Taylor Valley and Lake Vanda in Wright Valley are
both permanently ioe-oovered except for email shallow ooastal fringes
which melt in the etianer. lake Bonney is 4 miles long, 1 mile wide, and
118 feet deep. It is located about 60 miles northwest of McMurdo Station.
Lake Vanda is 31 miles long, 1 mile wide, and 207 feet deep. It is in
the Wright Valley, 17 miles north of Lake Bonney.

Ananalous thermal and chemical stratification has been reported for
both these lakes. Surface water in both is relatively fresh while they
become increasingly salty with depth. Lake Bonney contains a layer of
water at 50 feet with a temperature of 45 degrees Fahrenheit; lake Vanda
bottom water temperature has been recorded as high as 80 degrees Fahren-
heit. (For a related article, see the Bulletin, Vol. III, No. 5, Jan.
1962, pages 7.8.)

Objectives

To investigate and explain, if possible, these unusual temperature
and chemical phenomena in the lakes by seeking the source of the warm
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(NSF photograph)

water layers in the lakes, determining how the layers are maintained, and
studying the heat budget, pattern of circulation, and water ha].anoe of
Lake Bonney.

Dr. Ragotzkie, left, and Mr.
jL	 Likens use power drill to bore

through ice in order to lower
instruments into Lake Vanda.

Activities

The field investigators arrived at McMurdo Station on 11 November
and commenced reconnaissance of the lakes on 15 November. They began
taking measurements of net radiation, albedo, water temperatures, elec-
trical conductivity, ice thickness, water level, heat flux, bottom
temperatures, and light transmission under ice.

The data collected at Lake Vanda this year verify that there is an
increase in temperature downward through the bottom water and into the
bottom sediment and that the heat is flowing upward into the lake water.
Preliminary analysis has indicated that these higher bottom temperatures
are the result of some thermal activity under the floor of the lake.

Data collected at Lake Bonney show that there is no similar warm
layer of bottom water.

Both lakes contain an upper layer of fresh water and a bottom layer
of salt water. In both, the water temperature increases for the first
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30..45 feet down, reaching about 47 degrees Fahrenheit at a depth of 45
feet during the simmer, In Lake Bonney, the temperature decreases to
about 28 degrees near the bottom, whereas, in Lake Vanda it stabilizes at
47 degrees through a mixed middle layer and then increases to 80 degrees
near the bottom.

It was determined that water in the upper layers of both lakes is
being heated by solar radiation. Of the radiant energy striking the ice
surface, slightly more than 50 per cent is lost by direct reflection.
Part of the remainder passes through the ice and heats the upper water
layers, part is used to melt the ice, and part serves to evaporate ice
from the surface.

When the lakes are in direct sunlight, the net flow of heat from
absorbed sunlight is downward through the ice. When the lakes are shaded,
the net flow of heat is reversed. The net effect of these opposite heat
flows has not yet been evaluated, but it is believed that the amount of
heat in Lake Varxte cannot be explained by this process alone.

In an attempt to learn more about the currents, small tracer amounts
of Iodine-131 were pumped into Lake Vanda. By checking the direction and
speed of movement of the isotope, it was found that the convection cur-
rents measured were moving at about 2 feet per minute, much higher than
expected and faster than most currents in large frozen lakes in North
America with much thinner toe.

Hydrogen sulphide in the bottom water of Lake Vanda indicated the
presence of bacteria capable of living in the absence of oxygen. The
lack of oxygen also suggests that photosynthesis is very low or absent.

Further analysis of data and water samples collected from the two
lakes is being carried out at the University of Wisconsin.
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GEOLOGY
Intensive study of the geology of Antarctica, begun the year follow-

ing the International Geophysical Year, has continued as a major field of
research under the United States Antarctic Research Program. A great deal
of major exploratory and descriptive work has been done and a number of
detailed investigations are underway.

This year, scientists were busy studying the geology of Antarctica
in Victoria Land, on Ross Island, in the Pensacola Mountains, the Queen
Maud Range, and the Ellsworth Mountains. In addition to the programs on
the continent, there were two others, one in Southern Chile and one aboard
USNS ELTANThJ operating in the South Antilles Basin.

Programs in the United States included the investigation of micro-
scopic extraterrestrial particles in the Antarctic Ice Cap, the study of
pollen and spores in rook, ice, and air samples, classification of rooks
collected on earlier Antarctic programs, analysis of Antarctic marine
bottom sediments, and analysis of other data collected in previous expe-
ditions.

The geological studies carried out in Antarctica during previous
years combined with those of this past season will contribute to the
knowledge of the overall geology of the continent. They will shed light
on the continent's geologic history as well as aid in defining the rela-
tionship of Antarctica to the other continents.
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GlACIAL OLOGY AND GEOMORPHOLOGY OF
THE DARWIN AND CARLYON GIACRS AREA

Bowling Green State University

Dr. Charles C. Rich, Principal Investigator

ROSS /SEA	

---	 1-

	

-I .o$ #CS SHELF	 -	
c u

- --	 - - USA-6 -	-	 -
-tI ,A 5	 •• 4._	.	\.	Pa Pass...

NZ •	 '.p S..	,.
..'/

.-__-----	 '	4

x Ono

Field Investigator	 Operations Areas
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Darwin and Canyon
Glaciers Area,
Victoria Land

Background

Helpful and productive international cooperation has been a dis-
tinguishing feature of concentrated Antarctic research -programs since
the beginning of the International Geophysical Year. For his investiga-
tion, Dr. Rich joined an expedition composed of members of the Department
of Geology, Victoria University, Wellington, New Zealand, and led by the
Chairman of that department, Professor Robin H. Clark.

Objectives

To map the glacial geology and geomorphology of the ice-free areas
including oirques, moraines, lake deposits and patterned ground; to de-
termine the local chronology of glacial events including advances and
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retreats of local alpine glaciers, expansions of the outlet glaciers, ice
occupation of oirques and history of local glacial lakes; and to make
observations on glacier regimen.

Activities

The field work of this project entailed the detailed mapping of
surfioial deposits; mapping stone counts and till fabric studies to de-
termine direction of ice motion; collection of samples of glacial and
lake deposits and soils for later mechanical and mineral analysis; the
study of geomorphic relations of morains to existing ice, to glacial
deposits, and to post-glacial talus deposits; the study of distribution
and altitudes of ice-free cirques; and the study of patterned ground in-
oluding depth of active layer, movement, and relation to lichens.

In addition, Dr. Rich aided the Victoria University expedition mem-
bers in bedrock mapping and geophysical work.

Results from this field investigation are not yet available.
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MARINE GEOLOGICAL FIELD WORK IN ANTARCTICA ABOARD
USNS ELTANIN IN THE SOUTH ANTILLES BASIN

Florida State University

Dr. H. G. Goodel]. and Dr. T. K. Osinond
Principal Investigators

Field Investigators

Mr. Ronald L. Kolpack
Mr. Vernon L. Finney
Mr. Thomas T. Mather

Operations Area

South Antilles Basin
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This is a continuing study
of the geological and structural
connection between Antarctica and
the southern parts of South
America.

Obj ective

To make observations of the
bottom topography and bottom sedi-
ments of the South Antilles Basin.

Activities

Field work included echo
sounding, bottom coring, and grab
sampling. Where rook outcrops
were encountered, dredging was
undertaken to recover samples of
exposed material.

Preliminary inspection of
the samples from the Drake Passage
shows a tri-partite, latitudinal
division of bottom sediment types.



The continental shelf south of Cape Horn is covered with shell fragments
and well-rounded pebbles. The deep sea bottom south of the shelf to
about 58 degrees south latitude predominately consists of coarse to medium-
grain sand. Also, in this area, it was seen that the ocean floor was
covered with well-defined ripples.

In the area from 58 degrees to 60 degrees south, there were found
numerous volcanic peaks almost devoid of sediments. In some of the less
rugged locations in this area, cores were found to be composed primarily
of light to dark gray clay rich in foraminifera. An increase in the
percentage of siliceous material was observed in the cores taken south
of the Convergence.

From a rock ridge on the side of Sars Bank, fossil corals were re-
covered which were entirely different from living fauna collected from
the top of the bank. Manganese concretions, both of nodular form and as
surface coating, were dredged from a well-defined area north of the Ant-
arctic Convergence. From other dredges, various eriatics were recovered
of volcanic or sedimentary rocks, presumably transported by glaciers.

In the vicinity of Burdwood Bank, a coarse sediment of broken shell
and sand was found to predominate. To the south of the bank globigerina
ooze was found to extend to the Antarctic Convergence. South of the con-
vergence, terrigenous and marine sediment prevail with results in Brans-
field Strait showing a distinct change in sedimentary environment.

Preliminary analysis indicates that north of 58 degrees south lati-
tude, brown silt and sand predominate, with globigerina present north of
55 degrees south, but rarely in sufficient numbers to classify the sedi-
ment as a globigerina ooze. South of 58 degrees south, the approximate
position of the Antarctic Convergence, diatomaceous ooze exists though
it is not continuous to the south. South of the Orkney Islands a coarse
sediment of sand and silt is encountered, and at the bottom of the Scotia
See., manganese nodules exist but in a small quantity.
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GEOLOGY OF THE WI'. WEAVER AREA

Ohio State University
Institute of Polar Studies

Dr. George A. Doumani, Principal Investigator

Field Investigators
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This was the third year of Antarctic geologic researoh by the Insti.
tute of Polar Studies. In its research, the Institute is concentrating
on one of the major problems of Antarctic geology by limiting itself to
investigations of the Transantarotio Mountains which form the structural
division between East and West Antarctica.

During the 1960-61 and 1961-62 seasons, Institute field parties
studied the unusually complete and undisturbed section of rocks of the
Beaoon System of the Central Horliok Mountains. Field studies were ori-
ented toward interpreting the sedimentary rooks and the physical processes
responsible for their formation. Studies inoluded stratigraphy, paleon-
tology, petrology, and coal geology. In connection with the coal geology
work, Ohio State last year "mined" coal for samples in the Horliok Moun-
tains. (For a related artiole, see the Bulletin, Vol. III, No. 5, Tan.
1962, pages 4-5.)

Obj eotives

To investigate the extensive rook exposures in the area in an attempt
to close the information gap of stratigraphio correlation between the
Horlick Mountains and the western Queen Maud Mountains.

Activities

The four-man field party was flown to the area by two VX-6 IC-47s
on 1 November 1962. They established their base camp south of Mt.
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Silhouetted by a sun just fallen below the crest of a ridge in the
Queen Maud Mountains, three geologists study the terrain.

(NSF photograph)

Weaver. Trails were established to Mt. Weaver, Mt. Wilbur, and to a
newly.-disoovered extinct volcano. They found that the Mt. Weaver sec-
tion starts with a granitic basement having a pronounced erosional
surface. This is overlaid in the south by a conglomerate and in the
north by a basal diabase sill. The remainder of the section includes
"Discovery Ridge" black shale with alternating sandstones, shales,
coals, and diabase sills. The coal beds attain 20-foot thicknesses
and are apparently of better quality than those encountered in the Hor.-
lick Mountains. They also found fossiliferous wood and Glossopteris
fossils similar to those obtained in the Mt. Glossopteris formation in
the Horlick Mountains.
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Location of camp from
which geologists of
Ohio State University
operated. In the
distance at left is
the extinct volcano
discovered by the
group.

(NSF photograph)
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Mt. Wilbur was found to be chiefly granite with xenoliths of meta-
sedimentary rooks similar to the Mt. Weaver basement. Erratics of sand-
stone, shale, and diabase occur near the summit.

Almost directly south of Mt. Weaver is an extinct volcano, half
of which has been eroded. The rook constituents were found to be
chiefly olivine basalt, yellow tuff, and tuff brecoii, with jumbles of
scoria occurring within the presumed chimney.

In the course of the study of Mt. Weaver, members of the party
discovered, on the mountain's summit, a rook cairn containing a note
signed by Quinn A. Blackburn, geologist with Rear Admiral Richard E.
Byrd's Second Antarctic Expedition. (For a related article, see the
Bulletin, Vol. IV, No. 7, Apr. 1963, page 8.)

Further study of rock specimens brought from rock outcrops and
mountains near the camp are being carried out at Ohio State University.
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PEDOLOGIC PROCESSES IN ANTARCTICA

Rutgers University

Dr. J. C. F. Tedrow, Principal Investigator
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Dr. Fiorenzo C. Ugolini
	

Dry Valleys of

Dr. Bela Csejtey
	 Victoria Land

Background

Since the systematic investigation of soils had its inception about
100 years ago, polar regions in general have been largely neglected. In
a reconnaissance investigation during the 1961-62 season, the Rutgers
University Department of Soils began the first concentrated United States
soil studies in the Antarctic region. The investigators found that:

(1) Genetic soils exist in Antarctica, nearly all of which are
thought to form in an abiotlo (lifeless) system (if bacteria
are excluded from consideration).

(2) Pedological (soil forming) processes of chemical and physical
weathering, and changes and translooations are taking place
within the soil profile.

I	 í
I	,i/J
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(3) Although soils of Antarctioa can be grouped collectively into
the equivalent of a Great Soil Group as "Polar Desert Soils,"
there are several kinds of soils present, and it would be
necessary to establish the naturea,nd properties of these
soils and study the attendant processes.

Rutgers University scientists set-
ting up camp in Wright Valley
after having been landed in a Navy
helicopter.

(NSF photograph)

Obj eotives

To obtain information for a
better understanding of the soil-'	

-	forming processes in the abiotic
environment of the polar desert
and for recognizing the major
genetic soils; to investigate the
formation of crusts, iron-enriched
and indurated (hardened) surface

soils, salt accumulation, and attendant pedogenio processes; and, to study
primitive soil prooesses in the areas of lichen growth and the guano-like
soils of the penguin rookeries.

Activities

Observations were made at Marble Point, lower Wright Valley, and at
the Loop Moraine in Wright Valley. In the lower Wright Valley, soils
were investigated on moraines of different ages to determine the degree
of soil development with time. Temperature profiles were obtained on a
24-hour basis for various soils, with samples for moisture determination
obtained at the maximum and minimum of the diurnal temperature oyole.
Similar studies were also conducted at the Loop Moraine and in Wright Valley.

Camps were occupied in Olympic Range, Taylor Glacier, Beacon Valley,
and Blue Glacier for corroborating findings in Wright Valley. Soil lichens
were oolleoted in the lower Wright Valley at an altitude of 4,600 feet for
determining the influence of living plants on mineral alteration. Labora..
tory work is oontinuing at Rutgers University,
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GEOLOGY OF THE SHACKLION GLACR AREA

Texas Technological College

Dr. F. Alton Wade, Principal Investigator

Field Investigators	 Operations Area

Dr. F. Alton Wade
	

Shaok].eton Glacier
Mr. David W. Greenlee
	

Area of the Queen
Mr. Vestal L. Yeats
	

Mud Range

Background

The Antarctic horst provides the best opportunity for study of the
geologic formations which are present in the Ross Sea-Weddell Sea side
of the major segment of Antarctica. (The horst is a tract or mass of
the earth's crust separated by faults from surrounding tracts which have
been relatively depressed. The Antarctic horst follows a transcontinen-
tal, shallow S-shaped course from Cape Adare in northeastern Victoria
Land along the western edge of the Ross Sea and Ross Ice Shelf, through
the Queen Maud Range, Horliok Mountains, Thiel Mountains, and Pensacola
Mountains.)

In the borst, rooks representing periods from Precambrian time into
the Mesozoic Era are exposed for study and the unraveling of a portion of
the continent's geologic history.



These formations have been studied in some detail in the Robert-
son Bay area near Cape Adare, in the vicinity of McMurdo Sound, in the
Beardmore Glacier region, adjacent to the Axel Heiberg Glacier, and in
the Horliok Mountains,

A detailed section in the vicinity of the Shackleton Glacier will
be of considerable value in interpreting the geologic history of this
sector.

Objectives

To make a detailed stratigraphic section of the formations com-
posing the horst in the Shackleton Glacier Area, which will be used as
a standard for comparison and correlation in sections of the horst to
the southeast and to the northwest.

Activities

The three-man party was taken to the base of the Shackleton Gla-
cier by a VX-6 LC-47 on 23 October 1962. Using two motor toboggans
towing sledges loaded with supplies, they worked their way 35 miles up
the west side of the glacier, studying rook outcrops, collecting samples,
and measuring stratigraphic sections in sedimentary rocks on the way.

The area appears to occupy a transverse graben (a depressed block
of rock --the opposite of a horst). Some types of rook, found during
earlier studies in other sections of the Antarctic horst, were not
found during this expedition. Essentially, however, this section of
the horst matches the rocks in other sections examined. This information
will be of considerable value in interpreting the geologic history of the
area.

The group found that many peaks in the area had once been over-
ridden by ice and it-was estimated that earlier ice cover in the area
had been at least 800 feet thicker than at present. During the expedi-
tion, they also discovered a number of thin, low-grade coal seams and
some fossil twigs and stems.

Further study of information collected and laboratory examination
of the 500 pounds of rook specimens brought out by the expedition mem-
bers are being carried out at Texas Technological College.
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Field Investigators

Dr. Arthur Ford - Leader
Mr. Robert D. Brown
Mr. James H. Dover
Mr. Thomas Taylor
Mr. WalterW. Boyd
Dr. Dwight L. Schmidt

Operations Area

Pensacola Mountains

GEOLOGY OF THE PENSACOLA MOUNTAINS

United States Geological Survey

Mr. Thomas B. Nolan, Principal Investigator

Background

This field investigation is part of an overall geologic study of
the western Antarctic. It was the beginning of the first intensive
exploration of the rugged Pensacola Mountains in Edith Ronne Land south
of the Filohner Ice Shelf. A visit to the Pensacola Mountains was made
in 1957 by a United States IGY traverse team under Dr. E. C. Thiel.

Objectives

To study and map the bedrock geology of the mountain ranges and nuna-
taks, itivestigate the geologic relationships between these ranges and the
Thiel Mountains, study surface materials, and make glaciological studies
and determine the rates of accumulation in various areas as well as move-
ments of the ice sheet and valley glaciers.

Activities

The camp was established in the Patuxent Mountains, on the southern
end of the Pensacola Mountains, on 10 November 1962 by one LC-130 flight
from McMurdo, preceded by one LC-47 (MD) reconnaissance flight from
Byrd Station.

The party mapped the geology of the Patuxent Mountains, studied
surface materials, and investigated the relationships between the Patux-
ent Range and other mountains to the east and to the northwest. They
found the mountains in the area to be mostly made up of highly folded
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and unfossiliferous sedimentary rooks sandstones and shales. Because
the rooks lack fossils of any kind, they could be either very ancient
rooks deposited before the evolution of organisms with hard parts or
younger rooks deposited in an environment not compatible with the growth
of organic matter. The investigators believe them to be older rooks.

The geologists did not find in the Patuxent Range the crystalline
basement rooks which are characteristically found in other ranges of the
Transantaro tic Mountains. On a few nunataks, however, they did find fos-
sil leaves and twigs in beacon sandstone, a sedimentary unit found widely
in eastern Antarctica.

It was concluded that the Patuxent Range was probably glaciated at
least twice in the past, and, during the older glaciation, that the ice
was at least 1,500 feet thicker so that most of the presently exposed
rook peaks were covered by ice. The ice today is decreasing in thick-
ness, indicating that the Patuxents are experiencing a general period
of deglaciation.

At the present, detailed laboratory studies of rook specimens are
being carried out in Washington, D.C. About a half ton of rock samples
were brought out. Radioactive age determinations are being made of the
basic dike rook, using black mica -"locally abundant in the rooks.
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PETROLOGY OF THE VOLCANIC ROCKS OF ROSS ISLAND

University of Alaska

Dr. Robert B. Forbes, Principal Investigator
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Operations Area

Hut Point, Ross Island

Background

-300 289	-Beneath the earth's crust

	

292	 Al1 50_ ,'

	

340 288 	is a layer of rook known as the325	3 35	1100	 ', );•....

	

320	
240/	odl I	

mantle	It is generally be.

	

307
324 GAIS 287 80	 lieved, on the basis of seis-.

92	110	,/-	/	 mological evidence, that the
315 276	5	

mantle is composed of ultra..

	

130 11 731	basic rock	Recently, as in-.
qg7A1crat.r:-.- .:-.	. .-. •••.•..

	

248 
0'*1i	 creasing attention has been

III lull	I	 'i,	 -	.U 31 l 	
Prom Pt	 focused on the nature of the

-	163 6 9.
	Armitage	 .-	 Mohorovioic Discontinuitylilt 1111^

l57 7	.	 (the area of demarcation between
IO7i	'	

the earth's crust and mantle,

	

252	278

	

I	
commonly called the Moho), and
the composition of the rocks

ieço t	 adjacent to the Moho, ultra..
basic inclusions have received

-	renewed attention as possible
-	 samples of rocks which may

exist in or near the mantle.
The basaltic rocks of the Hut Point area (the peninsula between McMurdo
Station and Mt. Erebus) are particularly rich in ultrabasic inclusions.

Objective

To determine whether the ultrabasic inclusions are genetically re-
lated to the host rooks or whether they are actually fragments of mantle
brought to the surface in magma originating in this zone.
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Activities

The field work on this project started on 18 December 1962 and was
completed on 3 January 1963. The remaining work was accomplished at
McMurdo Station. The yields of inclusion specimens were found to be
greater than had been anticipated and included a most unusual occurrence
of peridotite and lime silicate gneiss inclusions in trachyte host
(usually restricted to alkaline - olivine basalts).

In several locations, lime silicate gneiss inclusions occurred with
the same or even greater frequency than the peridotite varieties. Tit-
anaugite-bearing peridotite inclusions occurred only at the volcanic neck
near sulphur cones in alkaline-olivine basalt. It was also noted that
although phenocrystal olivine is not always present in inclusion-bearing
host voloanios, titanaugite phenocrysts showed a tendency to occur with
a frequency related to the inclusion content.

Exotic pebbles, well known on the scoria cones and slopes of Hut
Point, were examined for possible origin. There seemed to be no correla-
tion between the pebbles and the inclusion content of the source volcanics
at these sites. The rook types identified in the pebbles were typical
of Victoria Land, strengthening the theory of glacial origin.

Glacial striae found at several locations near the summit of Obser-
vation Hill, at about a 740-foot height, correlate well with moraines
above Cape Royds, somewhat above the 800-foot level.

References
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GEOLOGY OF THE ELLSWORTH MOUNTAINS

University of Minnesota

Dr. J. Campbell Craddock, Principal Investigator
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Field Investigators

Dr. J. Campbell Craddock
Mr. Peter J. Barrett
Mr. Donald Soholt
Mr. Gerald Webers
Mr. Benjamin Drake
Mr. Glenn Bowie
Mr. Terry D. Dolence
Mr. Harvey J. Meyer
Mr. Rob U. Collier, USGS
Mr. Dean T. Edson, USGS

Operations Area

Heritage Range of the
Ellsworth Mountains

Background

jDuring the past
several years steady
progress has been

made toward completing the geological study of West Antarctica. Field
studies have been made to the north, northwest, south and southwest of
the largely unexplored Ellsworth Mountains. Scientific knowledge of these
mountains is needed to help complete the picture of the geologic history
of this part of the continent. The University of Minnesota is conducting
a continuing program of geological investigations in the Ellsworths.

During the 1960-61 and 1961-62 seasons, Minnesota groups worked in
the Sentinel Range of the Ellsworths, almost certainly the highest and
most rugged mountain range in Antarctica. (For a related article, see
the Bulletin, Vol. III, No. 8, Apr. 1962, pages 17-20.)

Objectives

To continue geological study of the Ellsworth Mountain ranges with
a view to establishing age and relationship to other mountain chains.
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Knowledge of these mountains will help complete the picture of the geo-
logic history of western Antarctica.

Activities

The main camp was established at Camp Gould in the Sentinel Range
on 16 November 1962 by an Air Development Squadron SIX LIJ-1171) (R4D-8).
The party split into three groups. The main group was located at the
base camp, the northern group about 150 miles north of the base camp,
and the southern group operated in the Heritage Range.

During the field exploration, the groups conducted geologic and
structural mapping of the bedrock, made measurements of the stratigra-
piic sections, and made observations on weathering, landform develop-.
ment and on the geologic history of the icecap and the underlying rook
surface, as well as collecting specimens for paleontologic studies and
radioactive age determination. The topographic engineers of the groups
established ground control for accurate mapping of the Heritage Range
and part of the Sentinel Mountains.

The group found indications that rocks now exposed had once been
covered by a layer of ice at least 1,500 feet thicker than at present.
The operations in the northern part of the Sentinel Range and in the
Heritage Range were quite successful. A stratigraphio column of about
20 9 000 feet, mainly elastic rocks, was mapped in the northern Sentinels.
Some fossils found at several locations should provide age information
near the top and base of the column. Some carbonate rocks were located
in the Heritage Range.

An interesting part of the field trip was the discovery of moun-
tains of pure white marble, in some cases polished to a high gloss by
blowing snow and ice. (For a related article, see the Bulletin, Vol.
IV, No. 7, Apr. 1963, page 9.)

This season's work essentially completed the reconnaissance geolo-
gical mapping of the Sentinel Mountains. During the 1963-64 season,
the group will return to the area to continue the study of the Ellsworth
Mountains. In the interim, detailed laboratory examination and analysis
of rook samples brought out by the group will be carried out at the
University of Minnesota.
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PATTERNED GROUND IN ANTARCTICA

University of Wisconsin

Dr. Robert F. Black, Principal Investigator

Peter Vogt, standing, and
Thomas Berg chOck electrical
output of a small windmill
located on a hill above
MoMurdo Station. The wind-
mill generates a current to
recharge the batteries of
semi-automatic ground temp-
erature recording devices
used in this study.

(NSF photograph)

Field Investigators

Dr. Robert F. Black
Mr. Thomas E. Berg
Mr. Peter Vogt

Operations areas

Ross Island, Dry Valleys, and
Hallett Station.

Background

In both the northern and southern polar regions, patterned ground
(divided into the more or less symmetrical forms such as circles, poly-
gons, and stripes that are characteristic of ground subject to intensive
frost action) is commonly found. The pattern formation most commonly
seen in Antarctica is the non-sorted polygon associated with wedges of
ice and sand.

During the past two years, scientists have carried out measure-
ments of the rate of growth of ice and sand wedges, and the geologic
and meteorologic factors that influence their rate of growth.
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In the previous studies, a base control was established and measured
at sites around McMurdo Sound, and field measurements were made at esta-
blished sites to determine the growth which occurred subsequent to the
placing of markers.

On the basis of his research, Dr. Black has tentatively concluded
that patterned ground in the ice-free areas of Antarctica is ubiquitous
and my be one of the best measures of dating advances and retreats of
ice fronts and other geomorphic events during the last several thousand
years.

Objective

The continued accumulation of data on factors affecting the growth
of ice and sand wedges in patterned ground.

Activities

The field personnel this year worked at Hallett Station near the
northeastern tip of Victoria Land, at McMurdo Station, and in the dry
valleys west of McMurdo, including high up in Beacon Heights near the
Victoria Lend Plateau.

They remeasured the patterned ground study sites that were estab-
lished last year, installed new sites, and installed semi-automatic
ground temperature devices.

Results of this summer's work are not yet available.

References
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STH&TIGR&PHIC AND SEDINTOJOGY OF THE
PALMER PENINSULA AND SOUTHERN CHILE

University of Wisconsin

Dr. Robert H. Dott, Jr., Principal Investigator

Field Investigator	 Operations Area

Mr. Kevin U. Scott
	

Southern Chile

Baokground

Along land areas bordering each side of the Pacific Ocean there is
an orogenlo (mountain-forming) belt extending north and south. It is
suspected, but not yet shown, that the southern extremities of the Scotia
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Island Arc, which loops eastward from the Palmer Peninsula into the South
Atlantlo Ocean and doubles back westward to the tip of adjacent South
America, and South America itself, together provide an unusual opportunity
for investigating the relations of a youthful orogenic archipelago to more
mature but closely associated mountain systems at either extremity.

This project was begun in the 1960-61 season and continued during
the 1961-62 season. Its purpose was to determine whether or not the
Palmer Peninsula and West Antarctica together form the link between these
two great orogenic systems. It was also hoped that the role these land
masses play in the theoretical processes of continental drift could be
determined.

During the 1961-62 season, the four-man party made systematic, de-
tailed investigations of the geology, paleontology, and geomorphology of
the Palmer Peninsula. The project was supported by the Institute of Geo-
physics and Seismology, University of Chile, Santiago, Chile, and by the
Chilean Navy. The group spent some time at the Chilean station, Bernardo
O'Higgins, on the Palmer Peninsula, and was transported to other points
on the peninsula by Chilean vessels.

Objective

To study the stratigraphio and sedimentology of the Palmer Peninsula
and Southern Chile.

Activities

This year, one of the investigators completed the report on rocks
obtained near the Chilean station, Yelcho, on Doumer Island • He then
returned to Southern Chile and made a detailed sedimentologioal study
of the Upper Cretaceous outcrop belt between the Straits of Magellan
and Ultima Esperanza region, 300 kilometers to the north, for comparison
with the Cretaceous stratigraphio sequences of South Georgia and the
Palmer Peninsula • The abundance of sedimentary features and extraordinary
exposures encountered will aid in studies of the basic processes of sedi-
mentation in a geosynolinal belt.

Another investigator remained at the University of Wisconsin and
completed the study of the rook sequence mapped near O'Higgins Station
last year.
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GLACIOLOGY

The Antarctic Ice Cap, containing 95 per cent of the earth's ioe,
was a major subject of study this season. Scientists probed deep into
the cap to learn more about its structure and particulate nature, to
check on its deformation in areas such as the Ross Ice Shelf and to re-
cord its temperatures at varying depths.

Generally, the programs were designed to provide an overall de-
scription of the ice cap Including elevations, surface and subsurface
topography, and thickness. More specifically, it is hoped that the cur-
rent data, linked with those from the past, will reveal more about the
history of Antarctic glaciation and whether the volume of the ice is
presently increasing or decreasing.

Information on the status of the programs for this season is pre-
sented on the following pages.
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Field Investigators

Dr. L. D. Taylor
Mr. Henry H. Breoher

perations Area
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Dr. L. D. Taylor, PrinoLpal Investigator
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Background

In this program
the scientists ac-
companied the Univer-
sity of Wisconsin
South Pole traverse
party. (See Polar
Plateau Traverse,
pp. 116-3.17.)

To obtain data for the determination of the overall Antarctic ice
budget.

Activities

The two glaciologists collected data on snow stratigraphy, firn
temperatures, densities and grain sizes every 25 miles along the tra-.
verse. They recovered cores for structure and particulate studies and
recorded temperatures at each hole and made observations on Fannsonde
Profiles and sastrugi along the route. Results are not yet available.
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SNOW AND ICE DEFORMATION AND ANALYSIS OF DEEP ICE CORES

U. S. Army Cold Regions Research and Engineering Laboratory

Mr. James A. Bender, Principal Investigator
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Field Investigators	 operations Areas

Mr. Malcolm Mellor (Leader)
	

Old and new Byrd
Mr. George Hendrickson	 Stations, South
Mr. Robert Rowland	 Pole Station, and
Mr. Thos L. Pavlak	 United States

Background

This program provides for two glaciological research projects in
Antarctica and an analysis project in the United States. The U.S. project
of deep ice cores analysis is in its second year of a three-year program.
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Objective

To provide further data on the physical properties of polar ice
and snow.

Activities

At Byrd and South Pole Stations, the party drilled holes to 6 meters
depth to determine the relationship between compression strength, depth,
and density. Snow accumulation for the past year at Byrd Station was
determined by measurements of 42 snow stakes over an 11-mile line. The
average was 30.9 centimeters with a minimum of 12 and a maximum of 55
centimeters. Temperatures and hole diameters were remeasured in the
300-meter hole drilled at old Byrd Station in 1957-58. From an initial
diameter of 5.8 inches, a reduction has occurred to 3.0 inches at 786
feet, 1.5 inches at 829 feet, and 1.0 inch at 845 feet.

Preliminary studies made on the tensile strength and salinity of
new sea ice, which was 9 feet thick, and of older sea ice, which was
about 40 feet thick, indicated little differences in tensile strength.

In the United States, analysis of deep ice cores was continued.
Specifically, the second-year program consisted of analysis of structural
features of ice cores as a function of depth and time; filtering, measuring
counting, and identifying particulates with special emphasis on ex-
traterrestrial material; chemical and isotopic analysis of soluble matter,
and entrapped gases; and investigations of techniques to determine annual
accumulation for absolute dating of cores.

References

National Science Foundation press kit, 1962-63.
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ROOSEVELT ISLAND STUDY

University of Wisconsin

Dr • G. P • Woollard and Dr • C • R. Bentley
Principal Investigators

Field Investigators

Dr. Charles R. Bentley
Mr. Manfred Hoohstein
Mr. Edgar Doss
Mr. Lee Kreiling
Mr. David L. Tranter
Mr. Raymond Koski

Operations Area

Roosevelt Island, 350
miles east of McMurdo
Station.

Background

Roosevelt Island,
occupying about 3,100
square miles and located
in the northeastern
corner of the Ross be
Shelf, is a glaoiologi-
cal formation resting

on a raised portion of bedrock. This is in contrast to the surrounding
shelf ice which is floating on water. The highest point of the bedrock is
about 700 feet below sea level. The thickest part of the ice dome cover-
ing the bedrock is located above the rook peak and is 2,500 feet thick -
projecting 1,800 feet above sea level.

Investigators believe the dome of ice covering the submerged island
may hold clues to the behavior of larger ice masses, such as the be-
caps covering Antarctica and Greenland, and the massive ice sheets that
long ago blanketed much of North America, Europe, and Asia. Thus it may
be studied as a model ice dome.
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During the 1961-62 austral suer, a team of University of Wisconsin
scientists completed the first phase of a several-year study of the model
ice dome of Roosevelt Island. Work included measurement of the ice thick-
ness and elevation of the bedrock; studies of ice hardness, Ice stratigra-
phy and snow accumulation; and the placement of stake patterns to obtain
a record of ice movement,

j eotive

To obtain data for use in studying large ice masses.

Activities

Camp Wisconsin, established last suer (1962) on Roosevelt Island,
was reopened on 9 November. Seismic reflection surveys and resistivity
measurements were conducted. The base line located last year was re-
measured and the strain network resurvey accomplished.

During December, the group completed a traverse to the north end
of Roosevelt Island and one east-west crossing 20 miles north of the
camp. They obtained seismic reflections every six miles and gravity,
magnetics and elevations every mile. A seismic refraction profile,
to determine the type of rock underlying the icecap, was accomplished
this year as well as a Tellurometer survey.

Emphasis this year was placed on obtaining a detailed pattern of
the bedrock topography. This information is considered necessary to
studies of flow mechanics which can now begin due to the availability
of ice movement and temperature data collected during the two previous
seasons and the topography and ice thickness data that were obtained
this season.
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MAPPING
This season the U.S. Geological Survey continued an extensive map-

ping program in the Antarctic, with projects for establishing ground con-
trol in parts of the Ellsworth Mountains, Pensacola Mountains ,nortbern
Victoria Land, and in the Queen Maud and Horliok Mountains.

Other mapping programs were carried out in the United States. These
programs included the continuation of a project to provide up-to-date,
comprehensive nomenclature for identifiable geographic features in Ant-
arctica, and the revision and publication of a map of Antarctica and maps
of various sections of Antarctica.

Contributions of new geographic data are forthcoming from many
sources; for example: ground traverses and flights over explored areas,
icebreaker explorations, and new map data produced by the various coun-
tries with field parties on the continent. In order to keep abreast of
these changes, it is necessary to continually revise and update maps of
Antarctica.
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Peter Bermel, left and Donald Barnett
measure the distance from one mountain
peak to another.

(NSF photograph)

ANTARCTIC NAPPING OPER&TIONS, 1962-63

United States Department of the Interior
U. S. Geological Survey

Mr. Thomas B. Nolan and Mr. George D. Whitmore
Principal Investigators

Photograptrist

Mr. William R. MaoDona]4

Topographio Engineers

Mr. Peterj'. Bermel
Mr. Ezekiel R. Soza
Mr • Thomas B. Taylor
Mr. Donald C • Barnett
Mr, Rob M. Collier
Mr. Dean T. Edson
Mr. Kenneth S. McLean

Qperations Areas

Ellsworth, Pensacola, and
Queen Maud Mountains,
Northern Victoria Land,
and Christchurch, N.Z.

Background

The initiation of mapping in the Britannia and Queen Alexandra
Mountains, where present mapping is either incomplete or nonexistent, was
made possible through the successful completion last season of the Topo
North and South ground-control project.

This year's program consisted of the establiskment of ground con-
trol for mapping in the Heritage Range of the Ellsworth Mountains, in the
southern Pensacola Mountains, in northern Victoria Land, and in the moun-
tains from the Beardmore Glacier east through the Horliok Mountains.

Obj eotives

To provide field research workers with needed cartographic materials,
and the eventual mapping of geographically-important areas of Antarctica.
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Activities

The United States Geological Survey sent seven topographic engineers
to Antarctica in October, 1962. Two accompanied the University of Minne-
sota geological party to the Heritage Range of the Ellsworth Mountains
(see Geology of the Ellsworth Mountains, page 77), one worked with the
U. S. Geological Survey group in the southern Pensacola Mountains (see
Geology of the Pensacola Mountains, page 73), and four undertook Topo
East and West. (For more detail, see Air Operations, page 22.)

Topo East and West was an extensive program of map control, accomp-
lished through the use of U.S. Army turbine helicopters. This program
was an Eleotrotape traverse carried out by topographic engineers trans-
ported to intervisible stations relatively high in the mountain ranges.
(Eleotrotape is an electronic distance-measuring instrument, accurate to
about 2 inches in 20 miles.)

The procedure included the electronic measurement of distances be-
tween a series of mountain-top points and measurements, by means of the-
odolites, of horizontal and vertical angles, to points along the traverse
and supplementary peaks to the side. Finally, stellar observations were
made at strategic points along the traverse to position it correctly on
the earth's surface.

Topo West Activities

Personnel and aircraft arrived at Hallett Station from McMurdo the
latter part of October to begin the survey on the northwestern corner
of Victoria Land. The traverse started at the terminal point to Topo
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North, last season, and continued along the Oates Coast in north Vic-
toria Land to Mt. Dalton near the Pennell Glacier.

Thirty-four stations were occupied during the 692-mile course and
45 photo-identified peaks were intersected. The base camp was set up
first near Renniok Bay on 13 November and then moved to the Mt. Dalton
area near the Oates Coast on 17 November. The operations were carried
out using three U. S. Army Transportation Board turbine helicopters.

Topo East Activities

This program was set up to obtain surface control in the mountain
area southeast of the Beardmore Glacier, covering a distance of about
950 miles • The work was completed through the Ohio Range of the Horliok
Mountains, but further operations to the east and southeast, which would
have required closure over large distances of snow surface to the Thiel
or Whitmore Mountains, were cancelled because of adverse conditions of
refraction and weather. This operation also used the Army helicopters.

The planned aerial photography was only 28 per cent completed this
season compared to about 44 per cent for the previous season.

References

Bulletin, Vol. III, Nos. 9-10, Summer Issue, 1962, page 55.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 15.
Bulletin, Vol. IV, No. 4, Feb. 1963, page 7.
Bulletin, Vol. IV, No. 6, Mar. 1963, page 6.
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Because the weather of the Antarctic has an influence on the weather
of a large part of the world, extensive scientific efforts in Antarctica
have been made in the field of meteorology. United States weather obser-
vations are now carried out at inland stations on the continent, on its
coasts, and on research vessels operating in the Antarctic oceans.

The main effort continues to be the synoptic upper-air observations
of temperature, pressure, humidity, and wind speed and direction, as
measured with daily rawinsonde balloon flights, along with surface obser-
vations.

During the 1962 austral winter, a series of meteorological rocket
firings into the upper atmosphere to heights of 150,000 feet were made to
obtain information on temperature and wind profiles in this region. The
program, operating from McMurdo Station is continuing this season.
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ANTARCTIC METEOROLOGICAL RESEARCH PROGRAM ABOARD USNS ELTANIN

Department of Coerce
United States Weather Bureau

Dr. F. W. Reichelderfer, Principal Investigator

Field Investigators	 Operations Area

Mr. William Muldoon Mr. Jack Dielkey	Drake Passage,

Mr. John Maloney	Mr. Thomas Nastos	Bellingshausen Sea

Background

The ocean masses are significant factors in the heat and water budget
of the planetary atmosphere. This is particularly true of the Southern
Hemisphere where, in the zone from 400 to 65° south, 98 per cent of the
earth's surface is water, but, the geographical features of this area
(principally the lack of land masses for weather observation stations)
operate against a satisfactory meteorological net-work over the oceans.

This lack of data has handicapped studies of the large-scale circu-
lation, the transport of heat and other forms of energy in the atmosphere,
the coupling between the atmosphere and the ocean, and the meteorological
relationships between Antarctica and the rest of the Southern Hemisphere.
The Antarctic research vessel USNS ELTANIN, operating in high southern
latitudes during last winter, carried out a meteorological program to help
fill this informational gap.

Objective

To obtain information which will help provide a more complete picture
of the meteorology of Antarctica and related areas and of the meteorologi-
cal relationships between this area and the rest of the Southern Hemisphere.

Activities

Operating aboard USNS ELTANIN, U.S. Weather Bureau personnel are con-
ducting synoptic surface and upper-air observations, collecting precipita-
tion to determine quantitative amounts in the areas of investigation;
making ozone observations to supplement similar observations carried out
on the continent; and collecting atmospheric carbon dioxide in cooperation
with a Scripps Institution of Oceanography world-wide program to study at-
mospheric carbon dioxide and its exchange with the ocean.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 15.
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ATMOSPHERIC . 00EANIC-GLAcThL INTERACTION fl
ANTARCTICA

Department of Commerce
United States Weather Bureau

Dr. F. W. Reichelderfer, Prinoipa]. Investigator

Field Investigators
	

Operations Areas

Mr. Martin C. Predoeh].	 Ross Sea between
Mr. Angelo F. Spano New Zealand and

McMurdo, and in
the U.S.

Background

Each year around Antarctica a considerable portion of the sea goes
through a cycle of freezing and melting. As the albedo (reflectivity of
solar radiation) of the pack ice is greater than the reflectivity of the
open ocean, the presence or absence of pack ice determines to a large
extent the amount of solar energy that is absorbed near the sea surface
and the amount that is reflected upward into the atmosphere.

In early winter, the atmosphere over Antarctica cools more rapidly
than that over the partially ice-oovered seas, since the darker seas
absorb more solar energy. Cyclones along the border of the two tempera-
ture zones move masses of the relatively warm maritime air over the conti-
nent, retarding and sometimes reversing the normal seasonal decline of
surface temperature in late summer and early winter.

As winter proceeds and the ice-edge and the relatively warm surface
air move progressively farther north, the continent becomes continually
cooler and becomes coldest in late winter or early spring with the maxi-
mum northern extension of the ice belt. During this period pack ice
frozen from sea water reaches northward to the 60th parallel and doubles
the size of the ice continent.

Objective

The general objective of this continuing work is the description,
synthesis, and explanation of the physical processes occurring in and
around Antarctica in the atmosphere, ocean, and ice.
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Activities

Weather Bureau personnel had a combined program of analysis of ice
cover and collection and analysis of solar radiation and albedo data in
the area of the Ross Sea. The research was carried out by air and in-
cluded photographic investigations of the types of ice and the seasonal
variations of ice cover in the Ross Sea.

Approximately 9,000 miles were flown in a U.S. Navy C-54 in 10
flights during the first phase of the study which was completed in Nov-
ember. Vertical photographs were made of the different types of ice in
the area, including old and new winter ice, young ice, and some pancake,
brash, and slush ice.

Incoming solar radiation was measured by means of a pyranometer
mounted in the C-54. The instrument could see from horizon to horizon
and measurements of radiation were recorded by a recording digital
voltmeter. A similar instrument in the bottom of the aircraft fuselage
sensed solar radiation being reflected from the ice surface.

Photographs of the ice cover and measurements of the albedo
(reflectivity of solar radiation) of the ice will be compared in order
to determine the amount of radiation reflected by particular types of
ice. The study will also provide information on the changing albedo
of the Antarctic sea ice belt.

Results of the work are expected to contribute to the knowledge of
the heat budget of this region and the role of the sea ice in the delay
of the lowest surface temperatures in Antarctica until the latter part of
winter or early spring.

In addition to the work in Antarctica, this program provided for
investigation in the United States in the following general areas of
study:

(1) Atmospheric Circulation and Transport: Study of mass, sensible
heat, and water vapor transfer across the boundary of Antarctica; and
evaluation of the relative importance of eddy transport with respect to
other atmospheric transports.

(2) Solar Radiation: Collection of data to permit computation of long-
wave radiation emission from the earth's surface and from clouds for
comparison with Nimbus satellite observations; preparation of a prelimi-
nary radiation climatology for Antarctica, and limited climatological
charts; study of the character of the atmosphere as an absorber and trans-
mitter of radiation; continuation of the study of radiation-sensing
instruments.
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(3) Oceanography: Re-examination of the mapping of the Antarctic Convergence
gence and relocation of the convergent zone using recent salinity measure-
ments; revision and extension studies of atmosphere- ocean interaction;
continuation of the investigation of the meridional heat flow across
selected South Atlantic parallels and analysis of transverse motion in
the Antarctic Cirouinpolar Current.

(4) Mass Budget of Antarctic Ice: Computation of the mass budget to be
adjusted to reflect new data.

(5) Stratosphere: Studies of the Antarctic stratosphere to include:
its change with time and relation to lower level phenomena; its spring
warming phase; its interaction with the troposphere; the stratospheric
wind field and its relations to other geophysical phenomena.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 15.
National Science Foundation press release 63-A6, Nov. 1962.
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TEOROLOGICAL RESEARCH PROGRAM IN ANTARCTICA, 1962-63

United States Weather Bureau

Dr. F. W. Reichelderfer, Principal Investigator

Field Investigators (usWB personnel unless otherwise indicated)

Byrd Station -

Eights Station -

Hallett Station -

South Pole Station

Wilkes Station -

Andrew M. Bailey
Thomas I. Brown
Neil Coulter
Edward J. Lsnth

Clarence MoKenny

Gene S. Levi
Rayburn Price
Francis X. Willey
Kent Wyckoff

Craig Brown
Jack Falicenhof
Ken Jensen
Charles Roberts
Harry Spohn

Roger Mallory
Russell Thompson
Charles Webster

Sumer Personnel - (Or 1962 Wintering Personnel who remained for the
Suer Season)

Paul L. Adams
Luis Aldaz
Dan M. Belecz
William H. Bunker
Richard J. Coleman
Jesse D. Dean
W. Robert Dingle, Jr.
William C • Lavris

Background

(Byrd, Pole, and Hallett)
(Pole)
(Pole)
(Hallett)
(Byrd)
(Pole)
(Byrd) University of Melbourne
(Pole)

Meteorological programs in Antarctica have continued since their
commencement during the International Geophysical Year. Both surface
and upper air observations have been regularly made. Studies also have
continued on energy balance, radiation, ozone, water vapor, and snow
density and drift.
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Data obtained are made available to the International Antarctic
Analysis Center in Melbourne, Australia, to the Antarctic Weather Central
Office of Meteorological Research of the USWB, to the U.S. Navy,and to
other nations carrying out research in Antarctica.

Objectives

To provide adequate and specific data for 1) research investigations
of the heat and water budget of Antarctica, 2) for the development of a
comprehensive understanding of the still unsolved problems of oceanic-
g].aciologioatmospherjo interrelationships, and 3) for the formation of
a body of valid statistics which will serve these purposes.

Activities

Synoptic surface and upper-air observations are made regularly to
provide data for establishment of climatological normals and to permit
description and analysis of year-to-year changes in the circulation and
thermal regime of the Antarctic atmosphere. These synoptic data are al-so used operationally by analysts and forecasters working in the Antarctic
and at the International Antarctic Analysis Center in Melbourne, Australia.

Some other types of meteorological observations made include: 1)
measurement of surface and total ozone and of the vertical distribution
of ozone concentrations to determine the morphology of atmospheric ozone
and to explain the observed changes in terms of atmospheric motions; 2)
measurement of the vertical profile of the long-wave radiative flux in
the atmosphere to determine the radiative cooling rates at various at-
mospheric levels; 3) measurement of the albedo of different representa-
tive ice and water surfaces over the Ross Sea and contiguous ocean areas
from U.S. Navy aircraft to determine more accurately the value of this
important factor in the heat budget of the Antarctic; 4) measurement of
concentrations of carbon dioxide and levels of atmospheric radioactivity
in the surface atmospheric layer to provide data for research studies
into world-wide distributions of these parameters (research performed by
U.S. institutions other than the Weather Bureau).

Australian technicians cooperate in making observations at Wilkes
Station.

References

Bulletin, Vol. III, Nos. 9-10, Suer Issue, 1962, page 57.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 15.
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OCEANOGRAPHY
The Antarctic Ocean with its unique icebound southern coastline and

free-floating ice masses, is the only ocean that extends around the whole
circumference of the earth with contact among the three major water bodies
of the world: the Atlantic, Pacifia, and Indian Oceans.

Owing to its remoteness, great difficulties of access, and ex-
tremely unfavorable climactic conditions, this ocean has posed unique
problems to explorer and scientist alike. Further difficulty has been
encountered because of the necessity of devoting first attention to the
heavy logistics commitments of the ships going to Antarctica.

Some excellent long-term oceanographic work, however, has been done
by the British Discovery Expeditions and by whaling ships. Until 1961 a
large part of the U.S. oceanographic research projects conducted in the
Antarctic was carried out as ships proceeded on logistic missions.

During the 1961-62 sea-
son a major effort was made
to gain more knowledge of the
waters surrounding the conti-
ent. Investigations were car-
ried out aboard ships of
grantee institutions (such
as the Lemont Geological Ob-
servatory's Veins), ships of
foreign nations, U.S. Navy
icebreakers, and USNS ELTANIN,
an ice-strengthened ocean-
going laboratory operated for
the National Science Foundation
by the Military Sea Transpor-
tation Service.

Emphasis on oceanographic
research was continued this
season. Work included studies
of chemical oceanography, cur-
rent measurements, and pri..
mary productivity. ELTAI4IN
is continuing her oceano-
graphic cruises in the Ant-
arctic seas.
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CHEMICAL OCEANOGRAPHY OF THE ANTARCTIC OCEAN

Texas A & M Research Foundation

Dr. Donald W. Hood, Principal Investigator

Field Investigators

Mr. Richard M. Adams
Mr. David C. Berkshire
Mr • Irwin H. Supernaw
Mr. Ronald Miller

Background

Operations Areas

Drake Passage
and Bellingshausen
Sea

This is a continuing program of the study of the calcium carbonate
saturation at various levels in the Antarctic oceans.

Objective

To determine the calcium carbonate saturation levels and carbon
dioxide pressure difference between the sea and air.

Activities

During the Antarctic cruises of ELTANIN, the Texas A & M party checked
the partial pressure of carbon dioxide in the air and surface water,
studied the variation of calcium carbonate saturation with respect to
latitude and depth, recorded the acidity, alkalinity, temperature, and
salinity of surface water, studied the carbonate saturation of the water
to note the changes, and investigated the concentration of carbonates in
clam shells.

They found that the carbonate saturation level decreased steadily
from moderately super-saturated at the surface to slightly under-satura-
ted at the bottom with no pronounced maxima or minima in the open ocean
waters. Erratic saturation levels at depth were noted in Bransfield
Strait.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 16.
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CONTINUATION OF SURFACE AND DEEP WATER CURflEW
)ASUREMENTS IN THE DRAKE PASSAGE

Texas A & M Research Foundation

Dr. Dale F. Leipper and Mr. Luis Capurro
Principal Investigators

Field Investigator	 Operations Area

Capt. Luis Capurro, Argentine Navy	 Drake Passage

Background

This is the second year of this project of current measurements in
the Drake Passage between the southern tip of South America and the
Palmer Peninsula. Prior to last year, very few Swallow-float observa-
tions had been made in the Antarctic Ocean because of the costs involvedin ship operations and the time involved in conducting the research.

The program was carried out this year, as well as last year, with
the cooperation of the Argentine Navy which provided the vessel and some
of the instrumentation. Researchers from both Argentina and the United
States cooperated in this program.

Objective

To measure currents in the Drake Passage to provide factual mt or-
mation on oceanic motions in the region.

Activities

The investigators obtained surface profiles with a current meter
and deep current determinations with Swallow floats. Results are not
yet available.

References

Bulletin, Vol. III, Nos. 9-10, Si or Issue, 1962, page 60.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 16.
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STUDY OF PRIMARY PRODUCTIVITY IN THE DRAKE PASSAGE

Texas A & M Research Foundation

Dr. Sayed Z. E].-Sayed, Principal Investigator

Field Investigators

Mr. Sayed Z. El-Sayed
Mr. Enrique Mandelli
Mr. Shigeru Fakase
Mr. Yukio Sugimura
Mr. Byung D. Lee

Background

Operations Area

Drake Passage

Little is known about plankton variations in Antarctic waters in
relation to currents and other ecological factors. Only a few continu-
ous observations of plankton have been made at fixed stations for any ap-
preciable period of time.

Objective

To investigate the primary biological productivity in the Drake
Passage.

Activities

This program was conducted in conjunction with another Texas A & M
study of surface and deep-sea current measurements. (See page 104.)
It was also carried out aboard a vessel provided by the Argentine Navy
with the cooperation of Argentine research personnel.

Investigations were designed to provide information concerning
primary productivity and the standing crop of phytoplankton, and the
general biomass of zooplankton.

The researchers sampled a number of variables for assessment of
basic productivity. No results have been released as data analysis is
not yet complete.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 16.

105



SHIP-BASED OCEANOGRAPHY IN THE ANTARCTIC
AND SUB-ANTARCTIC

U.S. Navy Oceanographic Office

Mr. James Q. Tierney, Principal Investigator

Field Investigators

Mr. Frank A • Anderson
Mr. William A. Babis
Mr • Louis J. Francavil].ese
Mr. Robert A. Schaeffer

Background

Operations Area

Ross Sea

This was the eighth consecutive year that the Oceanographic Office
carried out ship-based geophysical observations aboard Navy and Coast
Guard icebreakers.

Obj ective

To conduct oceanographic studies In the Ross Sea.

Activities

The group studied oceanic circulation and water transport of the
Ross Sea along with physiography of the ocean-floor • It made Ice,
meteorological, and sea and swell observations, and studied the earth's
magnetic field in the area. Magnetic field data will be interpreted in
terms of the underlying geologic structure of the area.

The studies started on 5 February when USS EDISTO left McMurdo Sta-
tion for the area in the western Ross Sea and concluded on 13 March after
the completion of 122 stations. The stations included readings of tempera-
tures, salinity, and dissolved oxygen at various depths, and collection of
bottom samples.

The program was divided into two phases: 1) occupation of a series
of standard oceanographic stations with a station interval of approxi-
mately 30 miles, and 2) occupation of specific stations after 1 March
1963 for ice forecasting potential. During both phases, personnel made
standard oceanographic station observations, and collected bottom sedi-
ment and biological samples.

Serial oceanographic data were collected with Nansen bottles placed
at preselected depths extending from the sea surface to the bottom.
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Temperatures were measured with paired protected reversing thermometers,
and depth was determined by geometry of the wire rope and/or by thermo-
metric computations based on protected and unprotected reversing thermo-
meters. Serial salinity, dissolved oxygen and nitrogen, and inorganic
phosphate water samples were obtained, and analyses were performed on
board ship. Salinity values were determined by the inductively-coupled
salinometer method, dissolved oxygen and nitrogen by the modification of
the Swinnerton-.1jnnenbom..Cheek gas chromatographic method, and inorganic
phosphate by Strickland and Parsons speotrophotometric method.

Serial sea water samples also were frozen and shipped to the U.S.
Naval Oceanographic Office Laboratory for nitrate-nitrite and silicate
analyses. Data from these observations are being processed and evaluated,
and the results will be published in, a Naval Oceanographic Office Teoh-
nioal Report.

Surface biological samples (plankton) were collected with a stramin
net, and bottom biological samples were taken with a triangular dredge
and a crab trap. Plankton samples were preserved in formalin, and bottom
biological samples were either frozen or preserved in formalin or alcohol.

Bottom sediments were collected with several devices: a PVC corer
using a Phieger corer as a trigger weight, a PVC corer used separately,
a Phieger corer, an orange peel bucket sampler, and a triangular dredge.

In addition to the foregoing, organi 'c and inorganic debris were
collected at Cape Adare, Cape Hallett, and Ross Island for thermophilic
mycoflora examination; special oceanographic casts were made to obtain
water samples for geochemistry trace element studies, and bottom bio-
logical samples were taken for paleoecologica]. investigation.

References
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Recording seismic shocks in Antarctica is impor-
tant not only to provide information on earthquakes
there but in all areas of the Southern Hemisphere.

Since 1957 the U.S. Coast and Geodetic Survey
has maintained and operated seismological observa-
tories at Byrd and South Pole Stations. The data
collected are furnished daily as message reports to
Washington for use in the world-wide epicenter pro-
gram of the USCGS (designed to locate the point on
the earth's surface directly above the focus of an
earthquake). The data are also made available for
further study of the continental and sub-oceanic
crustal structure in the Antarctic, and for the study
of mioroseisms (low intensity earth tremors) that
occur in this region. In addition, information
gathered is used for the study of propagation of
waves through the mantle and core of the earth.

The location of these stations in the Southern
Hemisphere has greatly increased the reliability of
the USCGS world-wide service and has made it possible
to locate earthquakes previously unidentifiable.

It has been found that the wave amplitudes of
mioroseismic activity in the Antarctic vary accord-
ing to the season, being at a minimum during the
winter months. This variation, probably due to the
complete ice coverage of the surrounding seas, is
just the opposite of the condition that has been
noted in northern latitudes, where there is no ice
coverage during these months. Scientists hope to
study further these effects and correlate results
between Arctic and Antarctic regions, taking into
account the meteorological data available for
both regions.

The two observatories at Byrd and South Pole
Stations are part of a four-observatory Antarctic
network supported by National Science Foundation
grants. The two other observatories are located
at Wilkes Station and Hallett Station and are op-
erated by Australian and New Zealand personnel.
Original equipment and annual expendables for the
seismological stations at Wilkes and Hallett are
provided through NSF grants to the California
Institute of Technology and Columbia University,
respectively.
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ANTARCTIC SEISMOLOGICAL OBSERVA)Rm3

U.S. Coast and Geodetic Survey

Rear Admiral H. Arnold Karo, Principal Investigator

Herbert Pearson checks a seismo-
graph in a tunnel beneath the
snow at Byrd Station.

(NSF photograph)

Field Investigators

Mr. Herbert E. Pearson Byrd
Mr. Ronald N. Davis -L Pole

Operations Areas

Byrd Station and Amundsen-Scott
South Pole Station

Background

Since 1957 the U.S. Coast arid Geodetic Survey has maintained and
operated seismological observatories at Byrd and South Pole Stations.

Objective

To maintain and operate seismological observatories at Byrd and
Amundsen-Soott South Pole Stations.

Activities

At Amundsen-Soott South Pole Station, instrumentation consisted of
a three-component, film-recording Bonioff seismograph, two horizontal
Wilson-Lamison seismographs, and one helicorder. At Byrd Station, a
vertical component Benioff, two horizontal component seismographs, and
one helicorder were available,

Daily seismic reports were furnished to Washington, D.C.

References

Bulletin, Vol. III, Nos. 9-10, Sumer Issue, 1962, page 63.
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TRAVERSE

Some scientific programs can be carried out successfully in a labora-
tory but others must be accomplished in the field. Such is the case in
Antarctica, and every year men hit the trail to investigate the snow and
ice of the continent. Oversnow scientific traverse programs have been
a part of the research in Antarctica since the International Geophysical
Year. This year there were three scientific traverse programs designed
to gather information on Antarctica's glaciology and geology.

The Ohio State University Institute of Polar Studies program, con-
duoted on the Rockefeller Plateau, was an attempt to learn whether the
ice volume of Antarctica is increasing or decreasing. The University of
Michigan investigated the Ross Ice Shelf for information on ice nourish-
ment, wastage, movement, and deformation. The University of Wisconsin
Geophysical and Polar Research Center conducted a seismic traverse on the
Continental Plateau, in the vicinity of the South Pole, to measure thick-
ness and composition of rook layers beneath the ice.

In addition to the scientific traverse programs, there were two lo-
gistic traverses this year. For information on these, the reader is re-
ferred to the section on Trail Operations beginning on page 28.
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ICE SURFACE MOVEMENTS ON THE ROCKEFELLER PLATEAU

Ohio State University
Institute of Polar Studies

Dr. A. T. Brandenberger and Dr. R. B. Forrest
Principal Investigators

Field Investigators
	

Operations Area

Mr. Cohn Bull
	

Rockefeller Plateau,
Mr. Graeme Johnstone
	

between Byrd Sta-
Mr. Donald Dickson
	

tion and the Whit-
Mr. Roy M. Koerner
	 more Mountains

Background

An important question in the glaciology of Antarctica is whether the
ice volume of the continent is increasing or decreasing. Necessary to
this determination are accurate data on ice surface motion. Since ter-
restrial triangulation is inadequate as a method of measurement in large
areas of ice surface unmarked by land features, a surface motion study
involving a photograzmnetrio technique was employed.

Objectives

To obtain, through a surface motion study, data necessary to help
define the changes in the ice volume of Antarctica.

Activities

The field party proceeded to Byrd Station in mid-November and laid
out a pattern of ice-movement markers near the station. They then pro-
ceeded on an over-snow traverse to the Whitmore Mountains, about 225
miles away, placing a network of markers along the way. The positioned
stakes were photographed at the end of the season by AIRDEVRON SIX. They
will be rephotographed in future years to detect movement relative to the
Whitmore Mountains.

In addition to the placing of stakes, the scientists collected sev-
eral rook specimens and made extensive studies of glaciological pits.
Aerial triangulation is now being performed at Ohio State University.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 14.
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ROSS ICE SHELF STUDIES

University of Michigan

Dr. James H. Zumberge, Principal Investigator

Field Investigators

Mr. Walther Hofnan, Leader
Mr. William 3. Campbell
Mr. Egon Dorrer
Mr. John A. Heap
Mr. Klemons 3. Nottarp
Mr. Arthur S. Rundle

Background

Operations Area

Ross Ice Shelf

The Ross Ice Shelf, with a total area roughly that of New York,
Pennsylvania, Ohio, and Michigan combined, is the largest mass of floating
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ice in the world. It is well-suited to glaciological studies of ice
nourishment, wastage, movement, and deformation.

The University of Michigan has studied certain aspects of the Ross
Ice Shelf for the past five Antarctic seasons. The first 2-years' work
dealt with the deformation of the ice shelf as studied from the point of
view of the structural geologist. In 1959-60, a series of stakes was
placed along the northern boundary of the shelf for later measurement,
to determine rate and direction of movement of the shelf's seaward edge.
During the 1960-61 and 1961-62 seasons, the investigators concentrated
on measuring the volume of ice contributed by the principal glaciers
that transect large mountain ranges on the west and south side of the
shelf.

Obj ective

Continued studies of the Ross be Shelf, including surface strain
rate, snow accumulation, and absolute movement.

Activities

An advance party of two men departed McMurdo on 1 November 1962
and the main party, 2 days later. They proceeded eastward approximately
400 miles to Camp Michigan, measuring distances between ice movement
stakes with aTellurometer, determining angles between points with a
theodolite, and setting 81 new aluminum poles for future measurements.
Strain stake patterns set out in 1959-60 were remeasured, as well as
2,000 snow-accumulation stakes planted the same year. Snow-density
pits were also dug along the route. Turning south from Camp Michigan,
the party travelled approximately 200 miles to 82 0 S, 167071, setting up
a new ice movement pattern. Upon the return to Camp Michigan, the party
was flown to McMurdo in January.

Equipment

Motor toboggans and sleds.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. III, Nos. 9-10, Sumner Issue, 1962, page 44.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 14.
National Science Foundation news release 63-A15, Jan. 1963.
Bulletin, Vol. IV, No. 4, Jan. 1963, page 7.
Bulletin, Vol. IV, No. 5, Feb. 1963, page 10.



POLAR PLATEAU TRAVERSE

University of Wisconsin
Geophysical and Polar Research Center

Dr. George P. Wolland and Dr. C. R. Bentley
Principal Investigators

South Pc ar Plateau
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Field Investigators
Mr. Edwin S. Robinson
Mr. Perry E. Parks
Mr. Jack B. LonC
Mr. Raymond J. Koski
Mr. Lawrence D. Taylor
Mr. Henry Bracher
Mr. David M. Perkins
Mr. Don Pfarrer

University of Wisconsin
University of Wisconsin
University of Wisconsin
University of Wisconsin
Ohio State University
Ohio State University
USCGS
Milwaukee Journal

Seismology, Leader
Seismology
Traverse Engineer
Traverse Engineer
Glaciology
Glaciology
Geomagneticist
Journalist

Objective

To perform seismic, gravity, magnetism, glaciology and surface
elevation studies of the Polar Plateau.
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Activities

On 2 December, the party departed Amundsen-Scott South Pole Station
for the first of two pie-shaped sectors conducted by the traverseofle
toward the Queen Maude Range and the other in the direction of the Hor-
lick Mountains. Between sectors, they returned to the South Pole for
fuel and supplies. The party travelled over 950 miles in 48 days and
occupied 25 major scientific stations, with 7 to 10 minor stations between
each one. The party returned to their base of operations on 28 January

1963.

uipment

Tucker Sno-Cats and Sleds.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, p. 18.
Bulletin, Vol. IV, No. 5, Feb. 1963, p. 11.
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UPPER

ATMOSPHERE

PHYSICS

Concentrated observations in upper atmosphere physics have been made
in Antarctica since the beginning of the International Geophysical Year.
This work, in the areas of aurora and airgiow, cosmic radiation, geo-
magnetism, and the ionosphere, was continued and expanded this season.

Research in upper atmosphere physics is important in the Antarctic
for a number of reasons. The lines of force of the earth's magnetic field
curve downward toward the earth in the polar region. Since incoming
charged particles from space are diverted along lines of force toward the
polar area, study of these phenomena and their effects upon the upper at-
mosphere is enhanced and made more productive from stations in this area.
This is also true of the northern polar region.

The simultaneous observations of upper atmospheric phenomena at con-
jugate points (areas of the earth in the Northern and Southern Hemispheres
intersected by the same line of geomagnetic force) adds much to the know-
ledge of causes and characteristics of these phenomena. In this respect
Antarctic upper atmosphere research is especially favored. For nearly
every U.S. station, conjugate point investigations are possible at land-
based stations in Canada. Canadian scientists are cooperating with the
U.S. in this research.
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The facilities aboard the research vessel, USNS ELTANIN, also make
possible conjugate point studies at fixed or mobile stations in the Nor-
thern Hemisphere. Upper atmosphere investigations between ELTANIN and a
mobile electronics van operating in the northern U. S. and southern Canada
were carried out this season.

Upper atmosphere research in the Antarctic includes both direct ob-
servations of particular phenomena, such as the aurora, and the use of
such phenomena as scientific tools to probe for information regarding
other conditions and events. An example of this is the investigation of
various characteristics of whistlers (an audio-frequency electromagnetic
signal of varying pitch or frequency generated by some lightning dis-
charges, and propagated along a geomagnetic line of force). Whistlers,
in turn, are used to measure electron density up to 7 earth radii above
the earth.

From past investigations of the upper atmosphere above Antarctica,
we have learned that:

-- The polar ionosphere retains considerable ionization throughout
the dark period of winter and also shows diurnal variation even at the
pole where it remains at a fixed elevation angle.

-- Whistler and VLF (very low frequency) signals have been recorded
at Byrd Station more frequently than at other Antarctic stations or at
northern magnetic latitudes.

-- Auroras probably occur in the same hour in both hemispheres at
conjugate points though the forms of occurrence may be different.

-- Recent comparisons of VLF hiss (an emission in the 2 to 10 kilo-
cycle range, independent of thunderstorm activity) and aurora indicate
that hiss is associated mainly with auroras of a specific form.

-- There are definite correlations between disturbances in the geo-
magnetic, aurora, VLF and ionosphere phenomena, but in all of these ob-
servations, many types of disturbances occur, and the correlation varies
with the type and form of the anomaly.

Continuation of routine observational programs for several years in
the Antarctic is desirable in order to acquire regular tabulations of
data through a complete sunspot cycle, begun with a sunspot maximum period
during the IGY. (Sunspot maxima occur every 11 years.)

The upper atmosphere physics program in Antarctica this season in-
oluded studies of aurora, ionospheric absorption, cosmic ra ys , geomag-
netism, ionosphere sounding, radio noise, and very low frequency pheno-
mena.
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AURA AND AIRGLCM AT BIGHTS STATION, 1962..63

Arctic Institute of North America

Mr. Norman J. Oliver, Principal Investigator
Field Investigator	 P I	 Operations Area
Mr, Alan Goodman	 Eights Station

-----'- -_I__

Backgz'oti

Although the aurora and airglov program in Antarctica has con-
tinued amos its inception during the International Geophysical Tsar,
this is the first-ysarTOf tts operation in the vicinity of the Eights
Coast.	 -

Eights, the newest ti. S. Antarctic station, was constructed dnr.-
ing Dci' FRZE 63 p11 1meri fez' 'upper ataoaphere physics research.
The station construction was completed in January. (For a related
article, ass the Bulletin, Vol. IV, No. 6, Mar. 1963, page 7.)

Objectives

To make visual and all-sky camera observations of auroral activ.
ity and investigation of airglow.

4Activities

The field investigator arrived at Eights Station the latter part
of January and began installation of the auroral equipment. Testing
and Installation continued for the next several weeks and the program
was activated on 28 March 1963.

The program consists of visual observations of aurora and the
operation of an all-sky camera and patrol spectrograph. The addit-
ion of Eights to the network of aurora], stations will provide infor-
mation about the northern extension of the auroral zone.
References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 17.
Bulletin, Vol. IV, No. 6, Mar. 1963, page 7.
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AURORA AND AIRGI3OW RESEARCH PROGRAM, 1962-63

Arctic Institute of North America

Mr. Norman J. Oliver, Principal Investigator

James Kinsey prepares the all-sky camera
equipment for a winter of photographing
the brilliant auroral displays.

(NSF photograph)

Field Investigators

Mr. James Kinsey - Byrd Station
Mr. Robert Fries South Pole Station
Mr. Harry Freimanis - Hallett Station
Mr. Allan Gill - Byrd Sub-Station
Mr. Arthur Rundle - Byrd Sub-Station
Mr. William Boman - Byrd Sub-Station

Operations Area

Byrd, South Pole, Hallett, and Wilkes
Stations, and Byrd Sub-Station.

Background

This program was begun during the International Geophysical Year
and is a continuing one.

Objectives

To continue visual and all-sky camera observations of auroral activi-
ty and investigation of airgiow.

Activities

This program was carried out at four United States stations: Byrd,
Hallett, Amundsen-Scott South Pole, and Byrd Sub-Stations by U. S. per-
sonnel, and at Wilkes Station by Australian personnel.

Generally, the program provides for continuation of the investiga-
tion of aurora and airgiow through visual observations and continuous
photographic observations with all-sky cameras. The information obtained
on the morphology, movement, direction of movement, and color of auroral
displays will be used to determine the Southern Hemisphere zone of maximum
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auroral frequency; to make comparisons of the development, forms of acti-
vity and times of occurrence of the aurora australis and aurora borealis;
and to correlate occurrence of the southern aurora with ionospheric, solar,
geomagnetic and other geophysical events.

The activities at each of the stations are presented separately below:

Byrd Station and Sub-Station

A decrease in activity in this program began in September as back-
ground of light increased. The all-sky and narrow-beam photometers were
closed down early in the month and the all-sky camera program terminated
on 25 September.

During the suer months, when aurora data could not be collected
due to continuous daylight, considerable work was done on the auroral
tower and on remounting the auroral interferometer so exposures could
be made close to the horizon. Reduction of the aurora-hiss mangetios
data was also begun. Preparation and resupply of the Sub-Station were
accomplished and it was opened on 5 December. A flash fire, during work
on the diesel generator, caused temporary evacuation of the Sub-Station
personnel on 9 January to Byrd Station. They reoccupied the station
in early March. The Sub-Station is 43 miles from Byrd Station in a di-
rection N 200 E.

The first good aurora of the season was seen at Byrd Station on
23 March and was visible on a number of succeeding nights thereafter
during a long period of very clear weather. Twilight operation of the
spectrograph started on 17 March and the all-sky camera program on 19
March. A spectacular meteor was sighted on 23 May and was recorded by
the all-sky camera. It was bright enough to reflect off the snow and
lasted less than 3 seconds.

As this issue went to press, all equipment at Byrd Station and
at the Sub-Station was functioning satisfactorily and the men were busy
recording data and photographing auroras.

Amundsen-Soott South Pole Station

The auroral program for last season was terminated on 10 September
and the spectrograph on 16 September. The all-sky camera program had
been terminated on 31 August. The men then spent the summer months
inventorying and repairing the equipment and microfilming all data.
Comparison between the auroral data and geomagnetic activity was begun.

The program for this year was begun on 12 April with the appearance
of the season's first aurora at the South Pole at 0040 hours.
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Hallett Station

Last year's program was discontinued with the securing of the photo-
meter on 21 September and the all-sky camera and infrared spectrograph
on 10 October. On 9 October, the visual spectrograph was programed to
record only twilight spectra and this was terminated on 28 October.

The all-sky camera showed that less auroral activity was present
in August than in July, although good displays did occur in August. In
September, auroral activity dropped off considerably.

With the securing of the equipment in October, general repairs and
modifications of the equipment and facilities were begun in the auroral
tower.

The program for this year was begun on 15 February when the patrol
spectrograph was put into operation. The all-sky camera with black and
white film was started on 4 March, and with colored film on 7 March.

The first aurora at Hallett this season appeared at 0900 hours on
25 April. It was a light red homogeneous arch.

Wilkes Station

The program at Wilkes Station is performed by an Australian ob-
server.

During August, 1962, two major auroral displays were recorded, both
occurring simultaneously. There were only a few auroras of significant
magnitude during September. On 21 October, the program was concluded
for the summer season and repairs and modifications of the equipment
were begun.

The program for the 1963 austral winter was begun on 14 March.

References

Bulletin, Vol. III, Nos. 9-10, Sumner Issue, 1962, page 64.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 17.
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PRIMARY COSMIC RADIATION NEAR THE SOUTh
GEOMAGNETIC POLE

Bartol Research Foundation

Dr. Martin A. Pomerantz, Principal Investigator
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Field Investigator

Mr. Douglas C. Thompson

Background

Basic information pertaining to geomagnetism, the upper atmosphere,
interplanetary space, and solar physics is being sought by using cosmic
radiation as a probe for observing relevant phenomena.

Simultaneous observations of both low energy and high energy cosmic
rays are being conducted at various points on the earth's surface. Sta-
tions located near the geomagnetic poles are particularly important be.-
cause these regions provide windows through the earth's magnetic field
for viewing changes of intensity of even the lower energy primary particles,

The Bartol Research Foundation, in addition to this program in Ant.
arctioa, operates cosmic ray recording instruments at a laboratory near
the North Geomagnetic Pole.
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Objective

To continue investigations of cosmic radiation phenomena at McMurdo
Station with emphasis on the unique aspects of phenomena of the polar

regions.

Activities

This program consists of observing the time variations in the flow
of the lower-energy primary cosmic rays by means of a multiseotion neutron
monitor and detecting the intensity fluctuations of the higher-energy
primaries with a plastiosoifltillatOr, meson-telescope array.

The cosmic ray observations at McMurdo were maintained continually
while the Project MAGNET aircraft of the U. S. Navy Oceanographic Office
was flying in the general area. Similar cosmic ray equipment was being
operated in the plane. (For a related article, see the Bulletin, Vol.
IV, No. 8, May 1963, page 13.) In addition, instruments aboard USNS
ELJTANIN were collecting data.

Bartol will analyze and compare the data from the North and South
Geomagnetic Pole Stations and will have available the data from Project
MAGNET and from USNS EL1TANIN. Investigators hope to examine correlations
between diurnal variations, sudden changes in intensity, and long-term
variations near the North and South Geomagnetic Poles.

References

Bulletin, Vol. III, Nos. 9-10, Summer Issue, 1962, page 65.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 17.
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Field Investigator Operations Area

Maintained by
Stanford University
personnel

Drake Passage,
Bellingshausen
Sea

USNS ELTANIN COSMIC RAY STATION

Bartol Research Foundation

Dr. Martin A. Pomerantz, Prinoipa]. Investigator

Background

This program provides for continual operation of the high counting
rate, plastjc..scjntj].].ator, Inesonustelesoope aboard USNS ELTANIN.

Objectives

To operate the meson telescope aboard USNS ELTANfl and publish the
data derived from the program.

Activities

This program was carried out on all the ELTANIN Antarctic cruises.
The equipment operated normally and data were recorded daily with oali..
bration runs performed weekly.

Data analysis was not done aboard ship, therefore, results are not
yet available.

For information on the cruises, see the section on USNS ELTANIN on
pages 141-143.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 17.
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ANTARCTIC - IONOSPHERIC SOUNDINGS PROGRAM, 1962-63

National Bureau of Standards

Dr. Fred W. Brown, Principal Investigator

Field Investigators
	 Operations Area

Mr. Kenneth W. Hartkoph - Byrd Station
	Byrd, Hallett,

Mr. David L. Lewis - Byrd Station
	 Wilkes and

Mr. Dale Vance - Byrd Station	 .Amund sen-Sc ott
Mr. Robert W. Burgess - Pole Station
	

South Pole
Mr. James D. Petlook - Pole Station
	 Stations

Background

Vertical incidence, sweep-frequency sounder operations are being
continued at each of these four stations. A radio noise recording pro-
gram is being conducted for the fifth season at Byrd Station and VLF re-
cording equipment operated at Pole Station for a second year.

Data from Antarctic stations are correlated with data from the world-
wide network of stations, from which radio communications propagation
conditions are predicted. The presence of the Antarctic stations has in-
creased the accuracy of the world-wide prediction service by supplying
data for trans-polar paths that have previously been missing.

Vertical incidence data are taken with C-3 and C-4 sounders, record-
ing echoes from the ionosphere layers of pulse-frequency sweep from 1 to
25 megacycles per second on a predetermined time schedule of about 8
sweeps per hour. Reflections are recorded photographically on 16 and 35
nm. film. The data are reduced daily at each station and forwarded by
radiogram to Boulder, Colorado.

Objective

To maintain vertical incidence, sweep-frequency sounder operations
in the Antarctic to supply information for the world-wide prediction ser-
vice for predicting radio communications propagation conditions.

Activities

The program in Antarctica this winter is operated by U.S. personnel
at Byrd and Amundsen-Scott South Pole Stations, New Zealand personnel at
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Hallett Station, and Australian personnel at Wilkes Station.

Reports from all four stations indicated that the ionospheric oon-
ditions began showing many changes with the return of the sun in Septem..
ber and continued during Ootober. No unusual 000urenoes have been re-
ported except from Amundsen-Soott South Pole Station whioh observed
unusual ionospherio activity during the period of the Quarantids meteor
shower of 3 and 4 January. Operations are reported as being normal at
all four stations as this issue goes to press.

References

Bulletin, Vol. III, Nos. 9-10, Summer Issue, 1962, page 70.
National Science Foundation press kit, 1962-63.
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THE HIGH LATITUDE IONOSPHERE AT MAGNETICALLY
CONflJGATE POINTS

National Bureau of Standards

Dr. C. Gordon Little, Principal Investigator

Field Investigator	Operations Areas

Mr. Lorne Matheson	Eights Station, Antarctica and a conjugate sta-
tion at Laurentide Park near Quebec City, Canada

Background

The National Bureau of Standards last season conducted a trial pro-
gram of related ionospheric observations to study the manner in which
ionosphere variations occur at the two ends of a magnetic line of force.
The work was carried out at Sky-Hi Station and from a mobile electronics

van at-a conjugate point near Quebec City, Canada.

This program is being carried out at Eights, the newest U. S. Antarc-
tic station, in conjunction with the conjugate station in Canada.

.Obj ective

To study the ionosphere at magnetically conjugate points.

Activities

This program entails riometer (cosmic-noise absorption) studies of
ionospheric absorption at high latitude locations that are magnetically
conjugate, and the effects of the solar-zenith angle on various aspects
of absorption.

The investigator at Eights Station is recording VLF radio noise to
study the association of energy-particle radiation and VLF emissions, ob-
serving total magnetic field intensity and mioropulsations, making ob-
servations of selected colors of night airgiow for correlation with other
observations, and taking vertical soundings of the ionosphere to determine
ionospheric electron content and the F-region characteristic thickness
and their oonjugate point variations.

References

Bulletin, Vol. III, Nos. 9-10, Sumer Issue, 1962, page 73.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 17.
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RADIO SCIENCE AT EIGHTS STATION

Stanford University

Dr. Robert A. Helliwell, Principal Investigator

Field Investigator

Mr. Michael Trixnpi

Background

Ward Helms, left, and
Michael Trimpi record
upper-atmosphere radio
noise in a building
oonstructed under the
ice at Byrd Station.

(NSF photograph)

Operations Area

Eights Station

This program is being conducted at Eights Station, the new year-
round United States Antarctic research facility located near the foot
of the Palmer Peninsula.

Objectives

To broaden knowledge of various radio phenomena, the earth's meg-
netio field, and the ionosphere.

Activities

Synoptic Observations: The geographical distribution and geog-
netio control of VLF phenomena in the vicinity of Ellsworth Land will be
studied to help explain anomalies in the distribution of VLF activity
about the Northern Hemisphere conjugate area.
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Conjugate Point Studies: Through radio noise investigations at
Eights Station and at its conjugate station, located near Quebec City,
Canada, scientists are investigating the size of the conjugate area and
will make synoptic studies at the conjugate points. Data will be com-
pared to that from other conjugate stations.

Magneto-ionic Duct Studies: Whistler-mode signals, guided through
the outer ionosphere along magneto-ionic ducts, will be studied to help
deduce the character of the path and various parameters of the outer
ionosphere.

Aurora and Associated Noise: Measurements of both VLF and HF (high
frequency) noise associated with aurora will be made in conjunction with
visible observations of aurora and measurement of night airglow. simul.-
taneous observations of VLF noise, auroral and ionospheric characteris-
tics at other Antarctic stations will be used to help interpret the noise
measurements from Eights Station.

Pole to Pole High Frequency Propagation: Amateur radio communication
between the two polar regions when communication was not possible to the
United States from one of the polar regions has been occasionally report-
ed. Verification of this propagation and a short study of its diurnal
and seasonal characteristics and possible correlation with magnetic dis-
turbances will be attempted. The source of signals will be at Thule,
Greenland, near the North Geomagnetic Pole, where the IGY three-frequency
backsoatter sounder is operated by the U.S. Army Signal Radio Propagation
Agency.

Reports from the station have indicated that VLF activity has
changed considerably since the beginning of April. Whistler counts
have increased and daytime whistlers are often received, usually of
higher latitudes than the night time whistlers. Hiss has been received
a number of times, once during the first visible aurora.

References

National Science Foundation press kit, 1962-63.
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Field Investigators Operations Area

Mr. Alan A. Burns
Mr. Thomas R. Jewell

Drake Passage,
Bellingshausen Sea

Bac1cground

RADIO SCIENCE RESEARCH ABOARD USNS ELTANIN

Stanford University

Dr. Robert A. Helliwell, Principal Investigator

Much of the radio science equipment used aboard USNS ELTANThT was
obtained and installed last year under a grant from the National Science
Foundation to Stanford University. The remainder was acquired this year
under an additional grant.

The instruments and equipment have been used with success in earlier
cruises of ELTANfl this year. The equipment includes two broadband VLF
receivers, a six-channel narrow band VLF receiver, a step frequency re-
ceiver, recording equipment and associated instruments for performing
this program.

Obj ectives

To investigate the spatial variations, VLF whistler mode propagation,
VLF emissions and certain HF phenomena and to relate these observations
to the results of other upper atmosphere programs aboard USNS ELTANIN.

Activities

The specific outline of work, for this season included:

Further studies of whistlers themselves, such as the effect of mag-
netic storms on whistler dispersion, variation of whistler properties with
longitude, the properties of whistlers below 1000 cycles per second, and
the study of whistler-mode signals from Navy VLF transmitters.

The study of electron density using whistlers to the regions from
4 to 6 earth radii geocentric distance.

Study of conjugate point relationships for whistlers and VLF ion-
ospherio noise.
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Investigations of HF propagation along exospheric ducts using radio

signals generated by lightning.

Continuation of regular synoptic observations of whistlers, VhF
ionospheric noise and fixed frequency whistler-mode transmissions, and
continuous VLF noise recording.

During cruise number 4 of ELTANIN, the scientists recorded a whistler
type sounding of unknown origin for about 34 hours on 9 and 10 August.
It had a repetition rate of approximately 2 seconds. They also noted
considerable effects of the upper atmosphere nuclear explosion at 0900
GMT, 9 July 1962. Immediately following the test, WWV, which was being
received quite well on 5 me, faded out on all frequencies. Signals came
back first on 10 me at 0940 GMT, then on 5 me at 1000 GMT. Whistler ac-
tivity for 2 minutes following the test dropped to zero. The recovery
of the sferic level also decreased to zero, then began picking up again
about 15 minutes after the blast.

Effects of the nuclear tests being conducted in the Pacific were
also noted during cruise number 5. Absorption of high frequency radio
noise was noted on only two of the tests. On 1 and 4 November, marked
increases in absorption at 18 me were noted shortly after the detona-
tions, with the noise level slowly returning to original values afterwards.

During September, approximately 2.53 whistlers per minute were re-
corded, with 3.52 per minute being recorded in October, and 2.07 in No-

vember.

Whistler activity was low during cruise number 6 in comparison with
earlier cruises, although several days of high activity were observed
below 60 degrees south latitude.

Broad band VLF recordings were obtained throughout cruise number 7
to coincide with the orbital passes of the Alouette satellite. Whistler
and other activities were reported as being low — the average whistler
rate being 0.9 per minute.

For information on the route of USNS ELTANIN during the various
cruises, see pages 141-143.

References

National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 18.

133



VLF PHENOL]NA IN ANTARCTICA, 1962-63

Stanford University

Dr. Robert A. Hel].iwel]., Principal Investigator

Field Investigator	
Qperations Area

Mr. Henry Morozumj	
Byrd, Hallett,
and Amundson-Scott
South Pole Stations

Background

This is a continuing investigation of very low frequency (VLF) pheno..
mena in Antarctica.

Objectives

To observe and record VLF phenomena in Antarctica in order to learn
more about these phenomena and to provide data for use In other investi-
gations such as the aurora - VLF hiss correlation study at South Pole
Station.

Activities

The VLF program at Byrd Station for this season is being conducted
jointly by Stanford University and the Pacific Naval Laboratory. At
Andsen.. Soott South Pole Station a National Bureau of Standards ob-
server is operating the equipment and at Hallett Station New Zealand
observers are in charge of the program.

.Byrd Station

The season began with the construction last November, during periods
of low whistler and hiss activity, of additional VLF facilities at Byrd
Station. By the first of February, although there was still very little
whistler activity, continuous recordings were started for conjugate stu-
dies and recordings for the Pole-to-Pole experiments with the Alouette
satellite were conducted.

Observations and recordings at Byrd Station include whistlers and
VLF emissions, auroral hiss, and whistler-mode signals transmitted by
Navy radio signals.
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Reports received from the station indicate that there was a 15 per
cent increase in whistler counts in April as compared to March. There
have also been good correlations between the hiss, ELF, and micropulsa-
tion activity. There were two occasions on 6 April and one on 17 April
with definite 1 to 1 correlation between the hiss and ELF bursts, and at
various times very close correlation was observed between the hiss and
micropulsation.

Amundsen-Scott South Pole Station

This year's activities of VLF recordings called for an expanded pro..
gram at this station. A Panoramic Electronics Spectrum Analyzer, which
provides amplitude versus frequency information in addition to the stan-
dard frequency versus time of emissions, was installed and a new VLF
building was provided. Other improvements of equipment at this station
have made it comparable to those at Byrd Station.

Hallett Station

The program at this station has been reported as operating normally
with very little difficulties being experienced. Hallett Station has par-
ticipated in the Alouette satellite program in addition to recording the
whistler activity and auroral hiss data.
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STATION AND TRAVERSE MAGNETIC OBSERVATIONS

U. S. Coast and Geodetic Survey

Rear Admiral H. Arnold Karo, Principal Investigator

Field Investigators

Mr. Ronald N. Davis - Pole Station
Mr. Herbert E. Pearson - Byrd Station
Mr. Jerry Huffman - Eights Station
Mr. Dave Perkins - Pole Traverse

Background

Operations Areas

Byrd, Eights, Hallett, Wilkes
and Amundsen-Soott South Pole
Stations and South Pole
Traverse.

In past seasons, the continuously recording msgnetographs at the two
magnetic observatories at Byrd and Amundsen-Scott South Pole Stations have
produced daily photographic records of variations in magnetic declination,
and horizontal and vertical intensity. In addition, absolute values of
the various components of the earth's ngnetio field were determined.

Geomagnetic data collected provides important information for:

1. Correlation with studies of the ionosphere and auroral activity,
2. Study of cosmic-ray distribution and variation,
3. Use in connection with radio propagation studies,
4. Correlation with similar changes in Arctic regions, and
5. A more complete picture of the entire terrestrial magnetic

field and its variations during magnetic storms.

Obj ective

To maintain magnetic observatories in Antarctica to record magnetic
declination, horizontal intensity, and vertical intensity of the earth's
magnetic field.

Activities

In addition to the observatories at Byrd and Amundsen-Scott South
Pole Stations, which are operated by U.S. personnel, and the ones at Hal-
lett and Wilkes Stations, which are operated by New Zealand and Austra-
lian personnel respectively, an observatory was established at Eights
Station last suer. It was equipped with two quartz horizontal magneto-
meters and one proton precession magnetometer. Also, one geomagnetioian
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was assigned to the over-snow traverse in the vicinity of the South Pole
to make observations to determine magnetic component values and to make
inclination and total intensity measurements along the traverse route.
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Bulletin, Vol. III, Nos. 9-10, Summer Issue, 1962, page 67.
National Science Foundation press kit, 1962-63.
Bulletin, Vol. IV, No. 1, Oct. 1962, page 18.

137



SHIPBOARD INSTALLATION AND OPERATION OF A
RIOTER IN THE ANTARCTIC OCEANS

University of Alaska

Dr. C. T. Kelvey, Principal Investigator

Field Investigator	 Operations Area

Mr. Samuel W. Henderson	 Drake Passage,
Bellingshausen Sea

Objectives

To operate a riometer aboard USNS ELTANIN for studying the relation-
ship between auroral and polar cap absorption events.

Activities

The riometer was operated during all the cruises of ELTANIN which
are reported in this issue.

No significant absorption events were noted during cruise number 4.
The high altitude nuclear test of 9 July 1962 was noted for about 45
minutes. The equipment was also in operation on cruise number 5 during
the Pacific nuclear tests. No specific events were reported during
cruises number 6 and 7.

For specific information on the routes of the cruises, see pages
141-143.
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CONTINUATION OF COSMIC RAY MONITORING AT
HALLETI' STATION, ANTARCTICA

University of Maryland

Dr. S. F. Singer, Principal Investigator

Field Investigator
	 Operations Areas

Mr. Elwood E. Barnes
	 Hallett Station

and the United
States

Baokground

A cosmic ray monitoring station erected at Hallett Station provides
a second observatory near the South Magnetic Pole.

Obj ective

To continue cosmic ray monitoring at Hallett Station and analyze
and distribute data in the United States.

Activities

This program provides for the continued operation of the cosmic ray
equipment at Hallett Station and for the reduction, correlation, and
distribution of data in the United States.

Results are not yet available as this issue goes to press.
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RELATED

SUPPORT

PROJECTS

Administration of so large a program as the United States Antarctic
Research Program necessarily requires the granting of some funds not
directly in support of specific research projects, but which further the
success of Antarctic research in some other manner.

This season, as in the past, Stanford University maintained, with
National Science Foundation grants, biological laboratories at McMurdo
and Hallett Stations for the use of all biologists within the Founda-
tion's Antarctic program. Stanford has the responsibility of supplying,
operating, and maintaining the laboratories, including the construction
of any specialized equipment and the provision of a year-round labora-
tory technician to assist those using the facility.

The U.S. Weather Bureau is responsible for providing administrative
services in New Zealand and Antarctica. These services include procure-
ment of office supplies, photographic equipment, technical publications,
tools, and hardward, and staffing the USARP office in New Zealand and at
McMurdo Station to assist the USARP Representative.

The USARP Representative in New Zealand maintains liason with the
Naval Support Force Staff, manages transportation of USARP personnel
through New Zealand, monitors the transportation of tJSARP cargo air-
lifted to the Antarctic, and procures emergency supplies required at
United States Antarctic stations,
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USNS ELTANIN
One of the extensive scientific operations in the Antarctic area

is conducted by the floating laboratory ship, USNS B]LTANIN. Originally
built as a cargo Ship for use in ice conditions, ELTANIN has been
specially refitted, under funds from the National Science Foundation,
as a research facility, fully equipped to. carry out scientific investi-
gations in biology, geophysics, oceanography, upper atmosphere physics,
marine geology, and meteorology in polar waters.

ELTANIN is operated by the Military Sea Transportation Service for
the United States Antarctic Research Program. After each cruise she re-
turns to a South American port where crew members and scientific personnel
are exchanged and the ship is resupplied and repaired, if need be. In
this fashion the long voyage back to the United States is avoided and
time saved.

After three shakedown cruises in 1962, ELTANIN commenced operations
on 5 July 1963. Since that time she has completed four cruises in Antarc-
tic waters in the area between the tip of South America and the Palmer
Peninsula and South Shetland Islands. For routes of the cruises, see the
map on page 143.

During these cruises, ELTANIN's scientists collected thousands of
varied specimens and samples of almost everything over, around or under
the ship. In the biological field, fish, plankton, bacteria, insects,
about 50 species of invertebrate marine organisms, and several hundred
water, ice, seaweed, and sediment samples were taken by various means.
Geologists collected over 150 bottom cores. About 100 hydrographic sta-
tions, over 360 bathermographic observations, and over 18 complete ocean-
ographic stations were taken. Meteorologists released almost 300 weather
balloons, made over 600 surface weather observations and prepared 104
synoptic surface weather maps. Continuous monitoring of the riometer,
nuclear resonance magnetometer, radio noise equipment and various other
instrumentation for studies of upper atmosphere physics and radio science
produced a large amount of data, much of which is still to be analyzed.

ELTANIN will continue her cruise in the next few months, gradually
collecting the information needed by scientists to discover the "whats
and the "whys of the southern polar oceans.

References

Bulletin, Vol. III, No. 6, pp. 18-20.
Bulletin, Vol. III, Nos. 910, p . 75.

141



NSF Photograph



w

l.

cruise )I
-.--., cruise 5

M.lcMt cruiee6
cruise 7

Cps



WINTERING-OVER PERSONNEL
DEEP FREEZE 63

The following list of 320 names includes all United States personnel
wintering-over in the Antarctic and sub-Antarctic at the five United States
stations, including Byrd Auroral Sub-Station, at Wilkes Station and at
Bird Island. Also included are the names of three New Zealanders at Hallett
Station and a Soviet exchange scientist at McMurdo Station.

AM(JNDSEN-500TT SOUTH POLE

AARON, W.T., EM1
BALLARD, G.E., EON2
BESSINGER, C.D., Jr., Lt., MC, Officer

in Charge
BROWN, Craig W., Meteorology
BURGESS, Robert W., Ionospheric Physics
CUNNINGHAM, W . E., CM1
DAVIS, Ronald N., Geomagnetism/seis_

mology
FALKENHOF, Jack J., Meteorology
FRIES, Robert H., Aurora
JENKINS, W. H., HM1
JENSEN, Kenard, Meteorology

LARSON, G.W., RM3
MATTHEWS, 3. D., EN2
MC CAW, D., (N), CEP3
MC KIBBEN, L.D., SF1
OSBORNE, T.M., BU1
PETERSON, D.G., ETN2
FETLOCK, James D., Ionospheric

Physics

ROBERTS, Charles L., Meteorology,
Scientific Leader

SPOHN, Harry R., Meteorology
THOMAS, K.E., RM1

BYRD STATION, DELTA SUB-ONE

BOWMAN, William M., Traverse Engineering
GILL, Allan, Aurora
RUNDLIE, Arthur S., Aurora

BYRD

ANDERSON, B.J., RM].
BAILEY, Andrew M., Meteorology
BAILEY, G. W., EOM2
BAKER, M.L., EM3
BROOKS, C.W.,, HM1
BROWN, J.H., ETN2
BROWN, Thomas I, Meteorology
COTE, P.T., CMA3
COULTER, Neil M., Meteorology
CROW, J.L., Lt., MC, Officer in

Charge
CUNNINGHAM, R., (N), BUR3

DELIEON, E.A., EOH2
FASCHING, W.A., EN1
FRAZIER, W.F., LTJG, CEC, X.O.
GRIFFIN, J.H., CN
GRIFFITH, R.E., CS1
HARRISON, G.D., UTB2
HARTKOPF, Kenneth W., Iono-

spheric Physics
HEPMAN, A.L, RM3
JARON, Helmut P., Aurora
JESSEN, H.J., UTP3
KINSEY, James H., Aurora
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KIPPENHAN, E.G., CES3
KOSKO, Arno, Radioscience
LACAVA, L.R., Jr., SF1
LANDRY, Edward 3., Meteorology
LEWIS, David L., Ionospheric

Physics
MANZONE, G.P., BUL3

MC CABE, T.D., BU1
MOROZUMI, Henry M., Radio-

Science, Scientific Leader
PEARSON, Herbert E., Geomagnetism/

Seismology
SMITH, R.W., ON
VANCE, Dale L., Radióscience

EIGHTS

DAVIS, H.E., RM2
GOODMAN, Alan L., Aurora
HENRY, K.C., EN2
HUFAN, Jerry W., Geomagnetism,

Scientific Leader
MATHESON, Lorne D., Ionospheric

Physics

MC KENNY, Clarence D., Meteorology
OIANDER, R.E., ET1
SMITH, R.E., 052
STEVENSON, R.F., lIMOS, Officer

in Charge
TOLLEFSON, T.W., CEP2
TRIMPI, Michael L., Radioscienoe

HALLETT 6 _3

ALLISON, LC., RM1
BARNES, Elwood E., Cosmic Rays
COX, E..C., RM2
DAMSCHRODER, G.11., CM].
FITCH, E.E., Lt., MC, Officer in

Charge
FREIIvIANIS, Harry, Aurora, Scientific

Leader
JULIAN, C.F., Sr., UTP2
LEVI, Gene S., Meteorology
MAIN, B. 3. L., (New Zealand),

Technician

MALLORY, G.E., ETR2
MILLER, T.J., CS1
PRICE, Rayburn, Meteorology
REINE, R.3. 9 EM].
SLY, L.A., HM1
SUTER, D.M., (New Zealand),

Technician
WILLEY, Francis J. III,

Meteorology
WYCKOFF, Kent A., Meteorology
WYLDE, L.B., (New Zealand),

Technician

MC MURDO

ADKINS, Charles W., ADR3
ANDERSON, G.T., 8K3
ANDREVI, R.E., SP/6 (USA)
ARMAGOST, H.M., EOl
BAKER, B.A., RM1
BARKER, J.M., UTA2
BARKER, M.E., CN
BARKER, Thomas, NMN, AMH2
BARTL2AAN, T.S., 5K1
BASTIAN, O.F., 1W

BECK, Henry M., AMS3
BECKETT, W.T., UTC
BELL, JA., CSl
BENNETT, Clarence E., AT1
BEN NETT , Robert M., ADJ3
BOBO, Robert, Meteorology
BOCKENSTELIT, T .0., UTB3
BOURQUE, A. 3., CMCA
BOWEN, 3.3., SFP2
BOYER, R.A., ON
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• BRENNAN, R • T., EON3
BRIGGS, Raymond, Meteorology
BROWN, N. 7., LTJG, Cctnin.
BUDDENHAGEN, D.17., RM3
BURNAP, J.C., ENCA
BURNS, 7.P., RM2
CAIKIN, D .A., LTJG, Trans.
CAPPS, H.J., EOl
CARRXGAN, C .E., SKi
CARSON, G.A., CE].
CASSIDY, T.M., ETN2
CAVAZOS, J.R., SF].
CHRISTINANSEN, 3. L., SK3
CLARK, 3., PM3A - Contractor
CONAWAY, W • R., EN].
CONRAD, O.D., EVA].
COPE, R.P., Lt., OIC, PM3A
CORNELY, 3.R.,RMCA
CROUSE, 7.0., CM].
CROWDER, N. S., BU1

LS., SP/5 (USA)
CUNNINGHAM, 3. P., PNC
CURRAN, J.G., C32
DAMM, N.G., OP
DANZL, D.B., RM2
DE CHAflIE, Vincent, Jr., ADJ1
DE JONG, A.3., ON
DEIALD, B.R., AG].
DIXON, 0.1-I., DK].
DURBIN, W.V., CMH
EAKIN, A.M., ACC

T1T1TSON 9 A.G., Jr., RM].
B&ORY, T.I. BUI2
EPPERSON, W .N., EON3
EVANS, Carl D., AT2
FADDEN, D .E., Ens., CEO, USN
FARLIflY, J.R., ABH2
FAVEIA, R., (N), Jr., EON3
FEATHER, 3.H., Jr., CP
EGEL, L.R., CEP3

F1TZGERALD 9 E • P., ACC
FL1ING 0 J.R., EOl
1ORVIILE, 3. L., EM].
ANKHAUSER, 3., (N), AG].

GALLOWAY, Ernest L., AE3
GILLIS, A.J., SH2
GILMA.N, C.F., SWE2
GIPSON, L.D., AC].
GLOVER, R.G., RM2

GOFF, T.V1., CES2
GOZA, J.W., HU].
GREIG, E.F., R133
HALEY, W.W., E0143
HAMMOND, B.S., RMCA
HANKINS, R.S., AG2
HARDING, Julius R., AE].
HARTGRAVE, L.H., UTW3
HAR(AN, R.L., BUH2
HENDERSON, R. P., RM2
HICKS, Robert 7., AMS3
HIGGINS, M • K., SFP2
HIGH, H.W., 033
HILISABECK, W.G., CMOS
HODGES, William H., Jr., AMH2
HOOG, R.T., Jr., CEC
HOLBROOK, 7.0., EM3
HOLLIDAY, J--F-, PM3A Contractor
HOJ.LIES, H.R., RM2
HOPKINS, 7.3., ON
HOWARD, Vi., PM3& Contractor
HUGHES, T.G., BUR3
HUNTLEY, Mark, PH3
HUTCHINSON, J.VID., EOC
HYATT, R.W., AG2
ISENHO?F, G.P., s	(USA)
JENKINS, 3., (N), EN].
JENSEN, Franklin D., ADR3
JOHNSON, D.L., FIN].
JOHNSON, Dwight L., Biology
JDHNSTONE, Graeme N., Logistics
JOLLY, E.G., P1-I1
JONES, W.R., EO].
JONES, VI.T., RM2
JUMP, R.M., EADCN
ILLY, 3.3., UTP3
KINNEAVY, R • B., SF1
KISER, R.F., RM2
KLIMINSKI, George C., AT2
KNIGHT, D.W., CEO
KREPS, G.F., Jr., CEP2
IWBITZA, 3.T
KVARNSTROM, Vi • R., 01(1-12
LAIRD, Robert 7., Biology
LALUZ, A., (ti), FIN].
LAMBERT, W.E • , flM3
LANDRUM, S.W., Jr., CMH3
IASHWAY, J•K., SVIE3
LAW, G.L., CE].
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LAYMAN, Frank C., Transport Engineering
LEHMAN, P.C., Lt., DD

coLEWIS, Henry R., Jr., AK].
LINN, P.E., UT].
LCHFIELD, G.S., MR2
LUCAS, R.L., CM].
MACK, R.H., ETR2
MACNARY, C . S., BUL3
MANNING, Stanley J., LCDR
MARREO, T., PM3A - Contractor
MARVEL, R., CDR, OIC, Det. "alfa"
MART IMAK, J. J., BUL3
MATTHEWSON, M.F., Lt., Mainto., PM3A
MASON, K. A., CMH3
MC CLARY, A.H., Sr., AT].
MC CLOUD, W.P., Jr. ,s CS2
MC DONOUGH, J., (N), SK3
MC GUFFIE, D.R., HM2
MC KAY, W.J., RM2
MC LEAN, W. L., It., MD
MC NAMARA, D . T., SFP2
MEANS, J.A., HM2
MEARS, J.F., BUR2
MEIER, James 3., AK2
MESS, Leonard W., AKCA
MIKKELSEN, R. L., LTJG, USPHS
MILLER, G.J., EOC
MILLS, W.F., CN
MOODY, P.R., CE].
MOORE, E.R., CN
MOWERS, Lester R., AN
MUSE, L.G., IM
NADEAU, F.A., Jr., RMCM
NADEAU, F.J., ETN2
NEAL, 5.3., E'ItA
NEARPASS, C.B., PN3
NEEIEY, D.G., CMA3
NESBIT, A.M., Lt., Met.
NEWBY, L.3., RM3
NIXON, G.W., RM2
NORTON, T.W., EM3
OHL, T.F., Jr., RM3
ORNDORPF, Howard J., LCDR
OSHER, V.F., Lt., XO
OSICKI, Kenneth 3., Biology
OWENS, E.P., CM].
PALSGRAF, C.A., EM3
PARKER, Dr • D., PM3A - Contractor

PARKER, 3.5., Jr., ETC
PERCHARD, J.F., Jr., CN
PETERS, A.R., EOl
PETHIE, T., PM3A Contractor
RANDALL, C.W., SICSN
RAY, LA., RMOA
REES, 3.F., Jr., 1C2
REGINA, Thomas 3., PH2
REICH, R.E., SHCA
REY, Dr. P., PM3A Contractor
REYNOLDS, D.S., EON3
RICE, C.R., CEP3
ROSENTHAL, H., PM3A Contractor
SAVAGE, Jimmy R., Lt., Asst • 010
SAYLOR, E.G., CN
SCHAFER, R.L., AG2
SCHUBERT, W.J., SF].
SEARS, R.L., EOl
SHANK, 3., (N), BU1
SHAW, Robert F., AE3
SHULTZ, LB., Lt., S.0.
SICKER, L.O., CN
SIEG, ;.S., PM3A - Contractor
SMITH, Benjamin F., Meteorology
SMITH, G.B., DT2
SMITH, H.B., EOCA
SMITH, J.A., CEO
SNYDER, Fred W., Jr., AN
SOMMERS, 3.E., RM3
SOURDIFF, L. 3., SPG (USA)
STATLER, W.R., EAS3
STAUFIR, J.L., LTJG, DISBURS.
STEINMETZ, 3. L., CMH3
STEWART, W.W., CSCA
SWINFORD, H.D., UTC
SVATON, Ernest M., lonoap. Phys.
TATE, T.N., Lt., Public Works

Officer
TARAICANOV, Gennady, Meteorology
THEOBOLD, IC.P., ABJ'CA
THOMAS, R.W., HM2
THOMPSON, Douglas C., Coaiiic Rays
TRUMBLE, 0.0., SWECN
TOPPER, D., PM3A - Contractor
TWEliD, R.D., FJIW2
VALLEE, R.J., CEP3
WAGES, 3.0., CECA
WARNER, C.R., AG].
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WARREN, D.H., Efl
WARREN, H.E., EOH2
WELCH, D.H., CN
WENTLING, Edward A., PR2
WESTMOREIAND, a. I., CN
WHEELER, Capt. D., USA
WICK, N.J., Jr., RM2

WILKES

MALLORY, Roger P., Meteorology
THOMPSON, Russell L, Meteorology
WEBSIER, Charles W.L, Meteorology

BIRD ISlAND

CIAGG, Harry B., Biology
Pfl'IDER, Ronald, Biology
TICKELL, Wm. laanoelot N., Biology

WILKINS, P.E., CN
WILLIAMS, C.D., 8K3
WILLIAMS, K .E., E73
WINDLE, D.L., Lt., Chaplain
WITT, 3.5., YNC
WOOD, Vernon P., YN2
WRIGHT, C.D., EM2
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