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Monthly Digest	
I

When men are talking about voyages to the
moon and beyond, it is well to be reminded that
we are not yet perfectly acquainted with the
planet on which we live. It might have been
thought that the earth's principal geographic fea-
tures had long since been seen and that only the
refinement of detail remained. Mountains of the
size depicted on page 2 are, however, hardly
matters of detail, and when it was deemed ad-
visable to turn back, the navigator had on the
radar indications of still other ranges in the
distance.

A history of Antarctic discovery is also a
history of technology. The first men who ap-
proached the continent were limited to what they
could see from the masthead of a ship. When
men first ventured ashore, they moved slowly
forward, their range of activity determined first
by the locomotive power of their feet and then by
that of dogs or ponies, the latter not entirely
satisfactory. Shackleton brought the first motor
driven vehicle in 1908, but could not get it to op-
erate except on the bay ice of McMurdo Sound.
Scott, on his second expedition, had a limited
success, but it was really oniy after World War I.
with the coming of Sir Hubert Wilkins and Ad-
miral Byrd, that those contemporary tools of ex-
ploration, the tractor and the aircraft, came into
their own. Since then, the discovery of major
geographic features has really been a function
of the range of aircraft. With the phasing out of
the dog teams, the examination in detail of ter-
rain has depended upon the ability to operate
tracked vehicles and, more recently, helicop-
ters.

After initial geographical discovery, science
may be said to enter a descriptive phase, wherein
resources, plants, animals, and phenomena are
described and catalogued. Their relations to
what is found in other areas and under other
conditions, as, for example, the lichens of Cape
Hallett, are noted. When the descriptive phase is
well advanced, analytical studies to explain the
how and why begin. Here again, we may refer to
the lichen study on page 14, which points out that,
whereas previous projects had been devoted to
collection and description, this one emphasizes
ecology.

Obviously, these various phases of scientific
investigation go on simultaneously, The Bulletin,
hoeer, since it deals with contemporary events,

records mostly descriptive matters, those
things that the scientists can report on their re-
turn from the field before they really have had
an opportunity to analyze their data in detail.
man finds a salt moraine, which he believes o
be a unique geological phenomenon. He can
be sure, however, until he returns to his uni
versity library and examines the literature n
the subject. Nor, can he be certain of what kird
of salt until he gets to a laboratory.

It may be argued that making dreams corre
true requires no greater effort than finding te
wonders of Antarctica, and the latter activi4y
maybe considerably more dangerous. Tractor,
if anything, fall more easily into crevasses thn
men afoot or with dog teams. Circumventi4g
this danger or knowing what to do should te
worst befall is still important for those who yen-
ture afield. The Bulletin has devoted consider-
able attention, in this and past issues, to the
conduct of traverse operations. Safety on the
trail, like the preservation of freedom, appears
to depend upon eternal vigilance. Even with the
most modern equipment, danger still exists.

Sometimes, difficulty is unavoidable: shi
become beset in the ice, an aircraft cracks up
on the polar plateau, a tractor breaks through a
snow bridge, a man contracts an ailment that
local medical facilities can not handle. It often
appears that it is the nature of man to get him-
self in trouble; fortunately it is at just such
times that his best qualities of courage and co-
operativeness usually come forward. For ex-
ample, an Australian, stricken with a cerebral
hemorrhage, was carried to safety by United
States and Soviet aircraft, a Belgian expedition
ship in the grip of the ice for seven weeks was
broken out by TJSS GLACIER, and an Argentine
icebreaker escorted a South African vessel
through the pack.

These incidents underline a significant aspect
of Antarctic activity. Cooperation has not been
limited to the elaboration of scientific programs
or the exchange of scientific data and personnel.
It exists among logistic support forces as well.,
based not on any formal agreement, but upon
the ancient law of the sea that calls for the mar-
iner to aid those in distress and upon the long
standing tradition of the polar regions that,
where nature is the enemy, men had be
unite.	 4



Antarctica
NEW MOUNTAINS SIGHTED

On 10 February 1964, Rear Admiral James
R. Reedy, USN, Commander, U. S. Naval Sup-
port Force, Antarctica, sighted mountains in
Queen Maud Land believed never to have been
seen before. The pilots of the LC-130F, Lieu-
tenant Commander R. J. Dickerson and Com-
mander G. R. Kelly, and the navigator, Ser-
geant A. L. Kring, USMC, were in the same
crew that accompanied Admiral Reedy on a long
exploratory flight in Febraary 1963. * At that
.ime radar returns indicated mountains in the
same area where they were sighted this year.

me mountains lie 80 to 100 miles west of the
Shackleton Range of which they appear to be an
extension. They are estimated to be between
41 000 and 6, 000 feet high. The flight also dis-
closed that Recovery Glacier probably extends
further inland than presently charted. When the
aircraft was obliged to turn back, Sergeant Kring
had plotted at least two additional small moun-
tain ranges on radar, but time would not permit
further investigation. In addition to the radar
and flight tracks, a pictorial record of the flight
was made. When all the evidence has been
studied, the location and extent of the mountains
sighted on the flight will be established.

While over the area, Admiral Reedy dropped
to specially designed steel poles towhich were
attached the United States flag and his personal
f ag. When last seen, the flags were waving
smartly in the breeze.

j
ee "Exploratory Flight Sets New Record,
ti,n September 1963, page 7.
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New mountain ane do e"ed	lat.ituie 8025b., 0 j"ide

i—rn

I dow: LC-loOF ski-equ i pped Hercules—the type aircraft that flew the
moun' in - dLcovering mis iou. A i r Development Squadron SIX currently
uses four of these ri crslt L Ant antic ope at tot s. ure v members aboard
the fl ight were:

I CDV .	C. Dickerson, pilot
lip CT	5. IR.. :e1l, pilot

A 1 I C. E. <c'c1	fl i ght engir ocr
Al1 L.	rpbell, ffigi I radomac

A. L. Kri r,g,na ga or
ATV , . i . Nelson, flight aech trio
AE2 7. F. Wood, flight ietr it ian

VEHICLE DROPS THROUGH DETERIORATING
ICE OF ROSS ICE SHELF

Most people are familiar with wintry weather
when the temperature drops and ice mounts up,
stopping pedestrians, strangling ehicular traffic,
and generally bringing movement to a standstill.
But sometimes it is lack of ice that causes adi-
lemma. Such was the case during the first week
of January when the i c e road from McMurdo
Station to Williams Field started to melt.

Many spots on the treacherous, ice-locked
Ross Sea appear to be solid, but are concealed
cracks and crevasses covered by blown snow.
These fissures maybe from a few inches to many
feet wide, and over 100 feet deep. With the tem-
perature running in the 30s, very little weight is
needed to break through the crevasses.

D-8 Caterpillar tratter, of the typo that went through the Ice near Ca*e
Armitage, hauling cit"go sleds.

On 18 January, a 74, 000-pound, D-8 Cater-
pillar tractor broke through the deteriorating
ice approximately 300 yards south of Cape Ar-
mitage and sank in 24 feet of water. The tractor
was hauling empty cargo sleds to USNS MERREIL
which was moored to the edge of the ice. After
waiting for the tractor's cab to fill with water,
equalizing the pressure, the two passengers
escaped through a hatch in the roof, averting
injury.

A warm tidal current sweeping around Cape
Armitage is believed to have caused erosion of
the ice, from 8-1/2 to 5 feet, overnight.

Rescue operations were initiated by USS GLA
CIER, which slashed apaththrough the icetoth
spot where the tractor sank. USNS PVT. JOSEP
F. MERRE LL then lowered hoisting gear to wait
ing divers, who attached a sling to the tracto

I
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ter diving into the near-freezing water. MER-
'LL then hoisted the vehicle on board.

Ice specialists have recommended detouring
vehicles and personnel through the pass south of
Observation Hill and Cape Armitage. This would
necessitate a trip of 8 miles rather than the S
normally traveled; the 3 added miles provide the
extra margin necessary for safety.

HEAVY ICE, BAD WEATHER CAUSE
DIFFICULTIES IN ANTARCTIC PENINSULA

The Chileans and the British have recently
advised that the ice is abnormally heavy and the
weather unusually bad on the west coast of the
Antarctic Peninsula this season. (Formerly
the Palmer Peninsula. See article on page 9.)

Pecor ding to the commanding officer of USCGC
EASTWIND, the ship transporting the official
treaty observers in this area, the weather is 'not
fit for the birds "—with snow, sleet, rain, fog,
gale winds and flat calms alternating at 5-minute
intervals.

HMS PROTECTOR tried twice, around mid-
January, to reach the United Kingdom Base F,
but was unsuccessful. On the second venture,

STWIND attempted to lead her through the pack
but was unable to doso due to the heavy pack.

Shethen escorted her out to Gerlache Strait.

At about the same time, EASTWIND received a
message from RRS JOHN BISCOE advising that
she had been beset 3 days in the heavy pack ice
in the vicinity of Adelaide Island. She was en
route to Base T, but abandoned the attempt.

NAVY ASSUMES RESPONSIBILITY FOR
MONITORING NUCLEAR REACTOR AND

SNAP WEATHER STATION

The Navy's Environmental Radiation Surveil-
lance Laboratory at McMurdo Station, which,
until this season, functioned as the Public Health
Service's laboratory, is the center of operations
for radioactive monitoring of the nuclear power
plant located on Observation Hill. Until t h is
season, the Public Health Service performed this
function, * but last October the Navy assumed the
responsibility.

*See "Public Health Service Radiation Sur-
veillance Activities at McMurdo and Byrd Sta-

ns "Bulletin, September 1963, pages 8-11.

Three air filters located around the station
operate 24 hours a day, sucking in air and trap-
ping any radioactive debris which might be
emitted by the reactor. The filters are changed
everyday and are then counted 8 times during the
following 7 days, for indications of alpha or beta
particles, or gamma rays. The data are re-
corded daily at McMurdo and, at the end of each
month, are forwarded to Washington.

In addition to sampling air around the station,
checks are made on the snow and the station's
drinking water, and, when possible, water and
algae samples are collected from surrounding
ponds for analysis. Checks are also made on
water and snow samples at outlying stations and
in the vicinity of SNAP (System for Nuclear Aux-
iliary Power) equipment. SNAP-7, an automatic
nuclear-fueled weather station near Minna Bluff,
about 60 miles from McMurdo, i s monitored
only for possible fuel leakage.

SALT WATER FOR DRINKING

T h e m e n at McMurdo Station this austral
summer perhaps will witness the end of a system
which has, of necessity, been used since the
station was built for the International Geophysical
Year—that is, the system by which the station
gets its water supply.

For the past 8 years, the station's water
supply has been maintained by melting snow, a
laborious and costly process, but a necessary
one since there is no potable water in Antarctica.

Twenty-five times everyday, a 15-ton Cater-
pillar Traxcavator makes around trip from Mc-
Murdo Station to the base of Transmitter Hill
on the outskirts of McMurdo. There, a large
scoop of snow (which will equal about 232 gallons
of water when melted) is loaded for the trip to
one of the station's eight snow melters for pro-
cessing. The snow melters are located at the
galley, laundry, nuclear power plant, flag
quarters, bachelor officers' quarters, weather
balloon inflation building, biology laboratory, and
an MCB-8 building.

In the near future, there will be no need for a
snow melter system at McMurdo, since a sea-
water distillation plant is scheduled for comple-
tion this DEEP FREEZE season.* It will work

*See "Construction," Bulletin, October 1963,
page 30.
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difficult because of the large quantities of minire
marine life and w1canic ash that make McMurdc'
waters murky.	 I

They have had numerous adventures such as
face-to-face encounters with Weddell seals, whi4h
may weigh as much as 800 pounds, also, thy
have listened to seal "talk," which they describd
as quite un-animal like. The sounds usually
start at a high pitch much like the chirping of
birds, descend steadily lower to a deep "pong,
pong, pong, "and terminate in a sonar-like echo.

potable water.

in conjunction with the nuclear power plant and
supply McMurdo with an abundant supply of wa-
ter.

The seawater distillation plant will be located
on Observation Hill, near the nuclear power plant
by which it will be powered. The structure shel-
tering the desalting plant was built last season
by Seabees of Mobile Construction Battalion
EIGHT (MCB-8).

This season, MCB-8 personnel are installing
two 55,000-gallon saltwater and freshwater
tanks for the 14,000-gallon-per-day distillation
unit, and 3/4 miles of pipeline through which the
seawater will be drawn. The pipeline is to be
laid down the slope of Observation Hill to the
Ross Sea. A pump will force the water up the
hill for processing.

To keep the seawater from freezing on its vv-ay
up the hill, the pipe will be encircled by electric
coils, powered by electricity generated by the
nuclear power plant. From the distillation plant
the freshwater will be piped to McMurdo.

NAVY DIVERS AT McMURDO STATION

Two Navy divers, Louis Roane and Bill Dou-
thit, both from the Atlantic Fleet Mobile Photo
Unit, have been operating in McMurdo Sound.
They were sent to Antarctica to obtain 16 milli-
meter color movies for a new DEEP FREEZE
film. They also have assisted the scientists by
photographing and collecting specimens under-
water. As a result their equipment much of the
time has included geologists' hammers as well
as cameras. Photography has frequently proved

When a 37-ton D-8 tractor broke through the
ice off Hut Point, (see article on page 3) the two
divers located it in 24 feet of water. Later on,
when GLACIER had broken a path through the
ice to the spot and the cargo ship MERRELL
moved in, the divers attached a sling t o t h e
tractor so that it could be salvaged.

SW Douthit (left) &W LzUsReane making a reconnatasaxxte dive in search
of the D-8 tractor that broke through the ice.

In addition to their primary assignment and
their assistance to others, the two young men
have some plans of their own. They hope to
recover a wooden gangway from the foot of Hut
PQint that they believe to have been dropped there
by Captain Scott's Discovery during the 1901-04
expedition. Perhaps as a reasonable reaction
to submersion in so much cold water, they would
also like to investigate some of the lakes that
contain layers of warmer water,

TJSNS ELTANIN DEPARTS ON CRUISE 10

The research ship, USNS ELTANIN, departed
Valparaiso, Chile, on 6 October 1963, on cruise
number 10, which is to be in the area between
74° and 84° West Longitude.	 0



TIROS AND THE ANTARCTIC

0 The weather satellite is particularly useful
in the Southern Hemisphere where, because of
vast ocean areas and smaller populations, weath-
er stations are more widely scattered than in
the north. Information from the Tiros series
has proved helpful on past DEEP FREEZE op-
erations, even thoughit was obtained byfacsim-
ile from the United States, a process that took
about 12 hours.

Recently a readout station has been installed
at , advance headquarters of U. S. Naval Support
Force, Antarctica, in Christchurch, New Zea-
land. This type of station is comparatively
simple and inexpensive, but does have certain
liipitations. It receives pictures on a line of
sight and, therefore, is useable only when the
satellite is in the vicinity. Furthermore, it re-
ceives only during daylight hours and only when
the satellite's cameras are faced toward the
earth.

Even with these limitations, the new station
has proved its worth. Photographs have con-
firmed frontal areas already identified and re-
cently revealed a low pressure system between
Christchurch and McMurdo that no land or ship

tion had reported. Its greatest value, how-
er, is for immediate weather reports to air-

craft in flight between New Zealand and the con-
tinent.

On a favorable pass, Tiros is in "sight" for
about 14 minutes. During that time, it can trans-
mit a maximum of five pictures. The range of
transmission is 2,000 miles. A similar station
is being installed at McMurdo Station to be ready
for planned satellites that will be placed more
nearly in polar orbit.

BYRD STATION EXPERIENCES
ABOVE-NORMAL TEMPERATURES

DURING 1963

The average temperature at Byrd Station for
1963 was minus 18.68 0F, which was the second
warmest winter in the 7 years of records at the
station. The December maximum temperature,
17°F, however, was the second coldest Decem-
ber maximum.

SMALL WINTERING-OVER PARTY
EVACUATED TO BYRD STATION

The Byrd Auroral Substation, located about
40 miles northeast of Byrd Station, was officially
closed on 9 October 1963, when the three-man
civilian wintering-over party was evacuated to
Byrd Station by a surface trail party.

This was the smallest United States wintering-
over program since Admiral Richard E. Byrd
occupied the Bolling Advance Base on the Ross
Ice Shelf in the winter of 1934.

DAKOTA EARNS HER PLACE
IN ANTARCTIC HISTORY

One of the U.S. Navy's Operation DEEP
FREEZE aircraft has earned an honored place
in Antarctic history, The C-47 Dakota, mili-
tary version of the DC-3, has beenknownfor its
continued excellence in providing support for
trail parties, search and rescue missions,
cargo hauling, aerial reconnaissance, and a
myriad of other operations.

When  the summer relief party arrived at
McMurdo Sound's Williams Field airstrip this
season, they found the Air Development Squad-
ron SIX (VX-6) ski-equipped LC-47 being dug
out of its wintry envelope and being prepared
for another season of round-the-clock operation.

The  LC-47 aircraft on this cold continent
have been proving their worth since 1947 when
Admiral Byrd used them in Operation HI-JUMP,
when Admiral Dufek landed at the South Pole in
1956, and right up to the present.

The aircraft carrier USS PHILIPPINE SEA
brought the first LC-47s to the Antarctic. They
used an ingenious wheel-and- ski combination to
permit take-off from a carrier deck and landing
on the snow surface of Little America. Once
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ashore, the wheels were removed because they
protruded through the skis and produced excess
drag. No special preparation of the landing area
was required, although it was found that take-off
was facilitated by dragging a strip with  D-6
Caterpillar tractors. With Jet Assisted Take
Off (ATO) bottles, gross weights of over 33,000
pounds were lifted off unprepared snow. During
the few weeks the LC-47s operated from Little
America, the air unit met no unsolvable opera-
tional or maintenance problems. It made 39
flights and logged 260 hours in the air.

On 31 October 1956, the world thrilled to the
news that, for the first time in almost 45 years,
the South Pole had again been conquered. Rear
Admiral George J. Dufek, Commander, U. S.
Naval Support Force, Antarctica, who had come
out of retirement to lead the United States' ex-
pedition to the Antarctic, had arrived at the very
bottom of the world in the VX-6 LC-47 dubbed
"Que Sera Sera" (what will be, will be). Alter
landing in -59° temperature the crew deposited
a radar reflector to mark their position and tried
to shoot movies of the historic occasion, but the
camera froze solid after several frames. They
climbed back aboard the Que Sera Sera, "blasted
their way airborne with the help of TATO, and
returned to plan the building of the scientific
station which now stands on the spot.

Probably the most famous of all the Antarctic
LC-47s, the "Que Sera Sera" lived a long life
as Antarctic aircraft go. She served 4 years
and flew 10,131 hours through some of the most
rugged conditions knoviito man. To commenDrate
the historic South Pole flight, she was dismantled
and placed aboard the cargo ship USS ARNEB for
delivery to the National Air Museum, Washing-
ton, D. C., where a place of honor had been
reserved. Special precautions were taken to
preserve instruments, airborne and associated

equipment, and the over-all finish and markings,
so that she would be representative of the orig!
nal equipment used in Antarctic operations.

But for slight damage to her wings, "Korora
II" could be' the LC-47 now enshrined in the
museum. She was originally slated for the South
Polar flight but suffered damage when unpredic-
table Antarctic weather dictated a forced landing
just before the scheduled launch for the pole.
T he skis of this aircraft have not been seen
for over 4 years. She rests alone, except for
an occasional visitor, near the New Zealand
Scott Base, almost buried in the fast ice of
McMurdo Sound. All her  instruments, radio
equipment, and salvageable parts have been
stripped, and what was once a giant of support
now rests a lonely shell.

Not all Antarctic aircraft suffer such a fate.
Some just refuse to give up. "Little Horrible"
acted like the little boy who wouldn't go to bed
for his baby sitter. Even after being stricken
from the books as an operable aircraft, s he
continued to provide support as a land taxi
over the ice from the Williams Field strip to
McMurdo Station, 5 miles away. She cut 35 min-
utes off the 45 required by tractor-hauled sleds.
Aviators will probably b e s  remember her
though, as the aircraft which ran one of her e
gines wide open for 4 hours in order to reach tL.
continent after the other engine quit just past the
point of safe return.

The accomplishments of these aircraft can
best be understood when a little of their "ancient"
history is explained. The C-47 was designed in
1934 and started rolling off the production line
in 1936. Those used by Air Development Squad-
ron SIX in the Antarctic are relative youngsters.
"Charlene, "only 20 years old, "gave up" after
flying 4,643 hours f or VX-6. She w as built
in 1954 and converted in 1955 for the polar op-
eration. A polar  navigation system was in-
stalled, along with a fuel system which increased
her capacity from 800 to 1,900 gallons. Nineteen
NATO racks were added.

Today, the modern helicopter has taken over
many of the tasks previously reserved for the
LC-47. One of her remaining duties, though, is
that of a pathfinder for the long-range LC-130F
Hercules. Many times in the past the Dakota has
flown out to a desolate expanse of flat, white ter-
rain, landed, surveyed the texture of the surf aces
and returned to camp to report the feasibility
landing the larger Hercules.	 A
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Stateside
UNITED STATES ANTARCTIC PROJECTS

OFFICE MOVED TO NEW LOCATION

The United States Antarctic Projects Office
recently moved from 718 Jackson Place, N. W.
where it had been located since 1957. It now
occupies a suite of rooms, numbered 225 through
240, at 801 19th Street, N. W., Washington,
D. C., 20305 (on the northeast corner of the
junction of 19th and H streets, at Pennsylvania
Avenue). Some changes in telephone numbers
resulted from the move. Any member of the
staff, however, may be reached on 382-1795
(Government Code 128, extension 21795). Names
of staff members w it h individual phones a r e
listed below:

Anthony, Alexander E. T r., Captain, USAF,
Science and Publications, 382-1794.

Brown, Oscar, Yeoman, USN, Admiral's Writ-
er, 382-1796.

Burnett, Ronald, Librarian, 382-1780.

Butler, Raymond A., Cartographer and Map10 Curator, 382-1604.

Dater, Dr. Henry M., Historian, 382-1795.

Di.ffley, Mary, Secretary, 382-1060.

Fowler, George W,, CWO, USA, Logistics and
Operations, 382-1329.

Mooney, Dr. James E., Deputy United States
Antarctic Projects Officer, 382-1060.

Reedy, James R., Rear Admiral, USN, United
States Antarctic Projects Officer, 382-1060.

Reiman, Donald G., Staff Assistant, 382-2465.

Taylor, Debris, Secretary, 382-1796.

ANTARCTICAN SOCIETY NEWS

On 30 January 1964, the Antarctican Society
held its third meeting of the year at the Cosmos
Club in Washington, D. C. The New Zealand
Embassy presented an intrmative and interesting

JiVe
gram on New Zealand Antarctic activities.
 Counsellor of Embassy, Mr. J. H. Weir,

explained New Zealand's past and present policy
toward the Antarctic and gave an historical out-
line of his country's activities in the area. His
talk was followed by a film which featured Sir
Edmund Hillary's remarkable overland journey
to the South Pole.

After the film, the 150 members of the So-
ciety, guests, and friends who attended had an
opportunity to chat informally about matters of
common interest and to enjoy a splendid set of
photographs that had been sent from New Zealand
for the occasion. Rear Admiral David M. Tyree,
USN(Ret.), expressed the appreciation of the
Society for the interesting program and expressed
the hope that other embassies might wish to ex-
plain their country's Antarctic programs at
future meetings.

NUCLEAR REACTOR CREW
COMPLETED COURSE BEFORE
DEPLOYMENT TO ANTARCTICA

The members of Crew III for the PM-3A Nu-
clear Thwer Plant at McMurdo completed a 7-week
course of intensive predeployment training on 12
July 1963. This is the culmination of 2 to 3
years of training for most of the personnel, pre-
paring them as operators and maintenance spec-
ialists.

Their training has encompassed a 1-year
Nuclear Power Plant Operators' Course, 1 year's
practical experience in the operation and main-
tenance of nuclear power plants, extensive ven-
dor training on specific PM-3A equipment and
the 7-week predeployment training.

The Nuclear Power Plant Operators' Course
encompasses three distinct and approximately
equal phases of instruction: Academic (mathe-
matics, physics, nuclear reactor engineering,
health physics and process control); Specialty
(one of four specialties—Health Physics and
Process Control, Mechanical, Electrical and
Instrumentation); and Operations (practical
training on a nuclear power plant simulator and
the SM-i Nuclear Power Plant).

The practical experience in plant operations
and maintenance is attained by assignment to
responsible positions and operations training
billets in one  of the following nuclear power

8



plants: SM-i, Fort Belvoir, Virginia; SM- 1A,
Fort Greely, Alaska; or the PM- 1, Sundance,
Wyoming.

ii s h nuclear power plant characteristics and
evaluate the inter-relationship between the p1
characteristics and the effects on logistics an
economics.

The fact that the entire crew of the PM-3A
must be relieved at one time and within a short
period makes it extremely important that all
relieving crew members be as thoroughly indoc-
trinated on the plant as possible prior t o d e -
parting the United States. The 7-week course of
crew training is established to provide this in-
doctrination and consists basically of the follow-
ing subjects:

Plant In-formation	 91 hours

Specialty Training:

Mechanical	 59 hours
Electrical	 44 hours
Instrumentation	 80 hours
Process Control	 79 hours

Health Physics-Process
Control Familiarization	9 hours

Academic Review	 21 hours

Core Physics and
Simulator Operation	16 hours

Plant Procedures	 47 hours

DEEP FREEZE Indoctrination	8 hours

The  training was conducted primarily by
members of the PM-3A Crew I, who returned to
Fort Belvoir on completion of their tour at Mc-
Murdo, under the direction of the Crew III officer
in charge and CEC Herbert W. Pollock. All
training is the respbhsibility of the Naval Nuclear
Power Unit, Fort Belvoir, Virginia, and is con-
ducted in coordination with the Nuclear Power
Field Office of the Army Nuclear Power PlDgram,
Fort Belvoir, Virginia.

NUCLEAR POWER STUDY

The Bureau of Yards and Docks has awarded
a $112, 000 contract to Kaiser Engineers, Oak-
land, California, to perform two studies on the
application of nuclear energy.

The first study deals with the logistic efforts
involved in using nuclear power at stations of
various sizes and types in the environment of the
Antarctic interior. Kaiser Engineers will estab-

The second study will involve the development
of nuclear power plant concepts, as they apply to
the Naval Shore Establishment, for providing
such multiple utilities as electric power, heat,
air conditioning, refrigeration, desalination of
salt and brackish water s and other process re-
quirements.

In both studies, the company will develop ref-
erence conceptual designs and cost estimates for
fossil fuel plants and economic and logistic com-
parison.

PLAMER PENINSULA CHANGED
TO ANTARCTIC PENINSULA

On 21 February 1964, the Secretary of the
Interior, the Honorable Stuart Udall, approved
a list of Antarctic place names submitted by the
Board on Geographic Names. Included was the
change in the designation of Palmer Peninsula
to Antarctic Peninsula. This decision, in which
the British concur, brings closer to , an end lon
years of discussion on the proper name for th
great peninsula that carries Antarctica to with-

in 600 miles of Cape Horn.

The name Palmer will not disappear from
maps of the area. The Antarctic Peninsula will
take in all the territory from Prime Head, its
northernmost extension, to a line drawn pro-
visionally between Cape Adams on the Bowman
Peninsula, and a point on the mainland coast
south of the Eklund Islands at about 750251S,
72 0W. The southern portion of the Antarctic
Peninsula, from the provisional southern boun-
dary to a line from Cape Jeremy to Cape Agassiz
will be known as Palmer Land. The northern
part of the Antarctic Peninsula will be designated
as Graham Land.

The Bulletin expects to provide its readers
with the complete list of names approved by
Secretary Udall in its next issue.

The complete list of place names approved by
the United States appears in the Gazetteer No. 14
and the Supplement to the Gazetteer No. 14 dated
January 1963. Interested persons may obtain a
copy of each by requesting them through the
United States Antarctic Projects Officer.



international
INTERNATIONAL COOPERATION IN LOGISTICS

Since the beginning of the International Geo-
physical Year (IGY), collaboration of the
scientists of many nations in the Antarctic has
been outstanding. It has become an established
phenomenon and has been formalized at the gov-
ernmental level in the Antarctic Treaty of 1959.
As Dr. Martin Pomerantz pointed out in the last
issue of the Bulletin, * the International Years of
the Quiet Sun include cooperative projects in
which the scientists of two or more countries
are working together, and that go beyond the
free exchanges of information and program co-
ordination so common in the past.

Not so well known has been the assistance
rendered one another by logistic support forces.
Possibly this relative obscurity results from the
fact that, except for a rather general exchange
of notes between New Zealand and the United
States, virtually no agreements exist, and no
formalization has occurred. The Scientific Com-
mittee on Antarctic Research (SCAR) has a
working group on logistics, but an examination
of the interesting and informative papers pre-

nted at the group's symposium, held at Boulder,
olorado, in August 1962, reveals only one paper

touching upon the subject and that in connection
with search and rescue operations.

Much of the assistance iendered by expeditions
to one another is founded on the ancient custom of
the sea, by which ships go to the aid of other
ships in distress; or the feeling among many per-
sons that where nature is the principal foe, men
should cooperate. Precedents for more recent
acts of assistance go as far back as the sealers
who, in the early 19th century, were among the
first to visit the area. The example of the res-
cuQ of the Nordenskold Expedition by the Argen-
tine naval vessel URUGUAY, and the aid given
Shackleton by Chile, readily come to mind. The
Ronne Antarctic Research Expedition and the
personnel of the Falkland Islands Dependencies
Survey on Stoning-ton Island, cooperated in many
ways, including a joint exploring operation along
the east side of the Antarctic Peninsula (for -
merly t h e Palmer Peninsula; s e e article on
page 9),

In the past, however, expeditions were spo-

16 	"IQSY and Antarctica, TT pages 2-7,

radic in time, and, as Antarctica is a big place,
they rarely operated close enough to one another
to make assistance possible, even if they had
been able to communicate. The first expedition
to make use of radio was that of Mawson, 1911-
1914. One may speculate on what might have
beenthe fate of Captain Scott had he and Amund-
sen been in radio contact. Admiral Byrd believed
that with radio and aircraft, such a disaster as
overwhelmed Scott would have been impossible,It
may be said, at any rate, that in December 1958,
when a Belgian aircraft was disabled in the Crys-
tal Mountains, an appeal for aid quickly brought a
Soviet airplane to the scene. A year later, when
• New Zealand Sno-Cat plunged into a crevasse,
• United States airplane and doctor rushed to the
spot.

Perhaps the most involved example of this
type of assistance, the aid to individuals strand-
ed by loss of equipment or stricken by accident
or disease, occurred duringthe 1962-63 season.
A motor mechanic at Australia's Mawson Station,
Mr. Alan Newman, suffered a cerebral hemor-
rhage. Although the station physician, Dr. Par-
doe, operated successfully, the patient suffered
a relapse, and it was deemed desirable to evac-
uate him, if at all possible. A Soviet DC-3 type
of aircraft, equipped with skis, carried the pa-
tient and his physician to Mirnyy, a distance of
about 800 miles, After a brief period at Mirnyy,
where medical assistance was obtained from the
Russians, Newman and Dr. Pardoe were flown
the 1, 400 miles to McMurdo Sound in a turbo-
prop IL-18, and here, as at Mirnyy, local med-
ical personnel helped Dr. Pardoe, Rear Admiral
David M. Tyree, Commander, U. S. Naval Sup-
port Force, Antarctica, made an LC-130F avail-
able and the two men continued their journey,
flying from McMurdo Sound to Christchurch, New
Zealand. The final leg of the rescue mission was
by commercial aircraft from New Zealand to
Australia. Mr. Newman, critically ill at the
time of evacuation, ultimately recovered.

Other instances of medical assistance could
be cited. Even though all but a few Antarctic
stations have resident physicians, radio consul-
tation among doctors has occurred as have oc-
casional visits back and forth. Ships also have
had occasion to bring this sort of help to one
another. Twice during the current season, a
New Zealand sailor has been transferred to a
United States vessel for an appendectomy, and,
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during the previous year, a Danish seaman from
a ship chartered by Australia received emer-
gency medical treatment aboard TJSS GLACIER.

More characteristic of assistance rendered
between ships has been the freeing and escorting
of vessels beset in the ice. The need for this
type of help comes about because of the 20 to
25 ships that annually approach the Antarctic
Continent, only five are full icebreakers; and
of those others designed for work in the ice,
only a handful have significant icebreaking cap-
ability. A ship that in an ordinary year can, by
careful seamanship, work her way to the coast and
back, may, with a relatively-slight change in
ice conditions, find herself in a serious predica-
ment and, unlike the Arctic, there exists n o
extensive attempt at ice prediction, nor is the
information systematically gathered upon which
such predictions could be based. As far as is
known, only the Argentines and the British have
made even preliminary studies of this sort, and
they have limited their investigations to the area
of the Antarctic Peninsula.

Almost every year since 1957, one or more
instances of this type of assistance has occurred,
In February of that year, the MV Soy reached
the site of the Japanese station in Lutzow- Helm
Bay, but experienced difficulty in clearing the
pack on the way out. A call for help was an-
swered by the Soviet Union and the United States
with the former's Ob reaching the scene first
and escorting Soya from the ice. The following
year, on the inward voyage, encountered
pack so heavy that it proved inpenetrable even
by USS BURTON ISLAND, an icebreaker. Ul-
timately, the station had to be evacuated by air.

Ice conditions in areas as widely separated as
the west side of the Antarctic Peninsula and the
Princess Astrid Coast were bad during the 1958-
59 season. The Norwegian MV Polarhev was
beset for 7 weeks in the vicinity of 69°22 1 S, 18°
22 1E. Both the United States and Japan offered
assistance, and the former sent two icebreakers.
GLACIER and EDISTO, to the area. GLACIER
broke out Polarhev and, when escorting proved
slow and tedious, took  on board the Belgian
party and its cargo and made the run to Roi
Baudoin Base alone. EDISTO, inthe meantime,
escorted Polarhev to the edge of the pack, where
the latter waited for GLACIER to return with the
party that had wintered-over and were on their
way back to Belgium.

At about the date GLACIER and Polarhev were

making their final rendezvous, the RRS John
Biscoe of the Falkland Islands Dependencies
Survey reported herself unable to reach f iv 4small stations along the west side of the Antarc-
tic Peninsula. When the United Kingdom asked
for help, Commander, U. S. Naval Support
Force, Antarctica, sent USCGC NORTHWIND to
the scene, thus assigning three of his four ice-
breakers Of the five bases, one
was immediately evacuated, while NORTHWIND
attempted to resupply two others by helicopter.
To help with this task, EDISTO, after refueling
at Buenos Aires, returned to the Antarctic.
NORTHWIND, before EDISTO's arrival, supplied
one of the bases, but the other was evacuated by
dog team across the sea ice. NORTHWIND and
EDISTO then escorted John Biscoe to the two
remaining stations. The ships did not leave the
area until 10 April.

The experience of the Argentine Navy's ice-
breaker, GENERAL SAN MARTIN, during the
1959-60 season, illustrates the vicissitudes of
Antarctic operations. On the way to relieve Ells-
worth and Belgrano Stations, SAN MARTIN en-
countered the Norwegian sealer, Polarbj orn,
beset in the pack and escorted her to the vicinity
of Cape Norvegia from which point Polarbjorn
was able to complete her mission. Ironically,
SAN MARTIN was unable to reach the Wedde
Sea stations, for which she was bound, becaus
of heavy ice. She then left the area to carry out
a second part of her mission, penetration of
Marguerite Bay, on the west side of the Antarc-
tic Peninsula. When approaching her objective,
she was caught, during a severe storm, between
fast ice and moving pack. While she stood still,
38 frames were cracked and a blade torn off one
of the propellers. To lighten ship and raise it
out of the water, 5, 000 tons of cargo were jet-
tisoned. That so rugged and powerful a ship
could be in real danger, is testimony to the
forces of Antarctic weather. Only the largest
of icebreakers could render effective assistance,
and GLACIER was consequently dispatched to
Marguerite Bay. Fortunately, the storm abated
so that SAN MARTIN was able to work her own
way free.

The MS Kista Dan under charter to the Bri-
tish, was caught in the same storm. Luckily, she
was not like SAN MARTIN, being ground between
fast and moving ice. Her position, however, was
precarious, and GLACIER, after receiving as-
surances that SAN MARTIN could care for herself
set off after Kista Dan. To get the latter ship out
of the heavy ice, she had to be towed.	a
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Other examples of assistance between ships
could be cited, but these illustrations should

P suffice. The help rendered by a Soviet aircraft
to  the Belgians has already been noted. Less
spectacular, but certainly useful, have been other
forms of support given to one another's air op-
rations by various Antarctic expeditions. The
hilean Navy, during the 1956-57 season, placed
cache of aviation fuel and marked out a landing

trip on Robert Island in the South Shetlands for
se by two U. S. Air Force 0-47's on their way

t o Ellsworth Station. When the flight was delayed
f or a year, the Chileans repeated the operation
Ule following season, as the fuel cache had corn-

letely disappeared. Early in January 1962, two
0-3 's of the Argentine Navy landed at the South
ole after a flight from Patagonia by way of
obertson Island and Ellsworth Station. They
ere given fuel and JATO bottles to help them

start the return trip. Soviet aircraft on the
way to Mirnyy have been furnished fuel at the
United States McMurdo Station while the Soviets
have done the same for United States planes at
Soviet stations. When, in the autumn of 1963,
Rear Admiral James Reedy, USN, led a flight
of two LO- 130F's from Cape Town, South Africa,
to McMurdo Sound, the Soviet Base at Mirnyy
offered its facilities and 'furnished the latest
weather information. In fact, without the ox-

9 hange of weather information between the sta-
ions of all countries in Antarctica, flying would

be more limited and more hazardous.

Because the United States stages through New
Zealand and because the two countries operate
partly in the same area, cooperation between
thm has been very close. Geographically, it
e*ends from New Zealand itself into the Ant-
artic, along the coast of Victoria Land to the
Qi4een Maud Mountains. It goes from jointly
op rating Hallett Station to swapping of per-
so al items between individuals. For 2 years,
while New Zealand lacked a suitable ship, the U.
S. Naval Support Force, Antarctica, furnished
trnsportation for New Zealand personnel and
supplies. A New Zealand frigate, beginning in
191, has regularly taken its turn as ocean sta-
tion picket ship on the long, over-water route
from Christchurch to McMurdo. In the field,
relations are intimate, and many New Zealand
scientific parties have been furnished transpor-
tation to remote spots by, and received supplies
from United States naval aircraft. When the New
Zealanders obtained a ship suitable for Antarctic
operation, they began and have continued using
her to haul United States cargo along with their

IV 
n.

The United States-New Zealand cooperation
is exceptional only because of its continuity and
extent. Proximity both in the staging and op-
erations areas has provided unusual oppor-
tunities for mutual assistance. Its character,
however, is similar to the more infrequent ex-
amples that occur between other expeditions, not
so favorably situated to work with one another.
To go into detail about other instances of interna-
tional cooperation would not add significantly to
the general conclusion of this article. It suffices
to point out that logistic support forces have
been animated by the same spirit as the scien-
tists—a spirit that is not the result, but rather
the cause of the Antarctic Treaty.

EDITOR's NOTE: For more detail on in-
stances of International Cooperation, the follow-
ing Bulletin articles are cited:

"The Evacuation of Leonid Kuperov from
Byrd Station, "April 1961.

"South African Ship Beset, " March 1962.

"Survival ftaining for Antarctica," Dec. 1962.

"Picket Ship, " February 1963.

"International Cooperation, "March 1963.

"New Zealand Sailor Requires Emergency
Appendectomy at Sea, "December 1963.

"Three Japanese Personnel Aboard USS BUR-
TON ISLAND, "December 1963.

"Emergency Appendectomy Performed Aboard
Ship, "January 1964.

JAPANESE STUDY UNITED STATES
ANTARCTIC OPERATIONS

The Japanese government has recently an-
nounced that it plans to reactivate its program
in Antarctica during the 1965-66 season and plans
to build an icebreaker to support the operation.
To assist in this, the United States government
invited personnel of the Japanese government
to observe United States operations this season.
Three Japanese officers have been aboard USS
BURTON ISLAND studying ship operation and
handling procedures in Antarctic waters; four
Japanese scientists have been at McMurdo Sta-
tion doing research; and one Japanese scientist
has been nominated as an official foreign rep-
resentative to the United States expedition.

12



Science
SCIENTISTS MAKE RECORD

AEROMAGNETIC SURVEY INVESTIGATING
ANTARCTICA'S SUB-ICE GEOLOGY

Two scientists from the University of Wis-
consin Geophysical and Polar Research Center
recently completed 27,500 miles of flight over
Antarctica's icecap to map variations in the
strength of the continent's magnetic field.

T he magnetic variations (anomolies) being
studied are caused by sub-ice geological features
such as mountains. An electronic device records
these features by sensing the increase they gen-
erate in the earth's magnetic field.

The University of Wisconsin has been con-
ducting a long-term aeromagnetic project in
Antarctica for several years, as part of the
United States Antarctic  Research Program
(USARP).* The principal investigators are
Dr. Charles R. Bentley and Dr. John C. Beh-
rendt, and the field investigators are Mr. Per
Gjelsvik and Mr. Richard E. Wanous.

Flights were provided by Air Development
Squadron SIX (VX-6) in LC-47's and LC-117's.
The long flights in the rigorous climate were
free of serious trouble.

The aircraft crews and scientists frequently
found great discrepancies between sketchy maps
of relatively little- explored Antarctica and their
own observations. Careful comparison of their
records with previous records will be made when
maps of the area are revised.

The data that were collected must first be
translated, by computer, into useable form for
a map of Antarctica's magnetic terrain, then
interpreted by geophysicists into a description
of the subglacial land. The process will take
several months. Strong anomolies which were
found in a line parallel with the Prince Albert
Mountains of Victoria Land, however, may in-
dicate a mountain ridge buried under the ice.

Aeromagnetic measurements are primarily

*See "Airlift Traverses," BuUetin January
1961, pages 25-26; "Scientists on the Wing,
Bulletin, March 1962, page 13; and "The
Geophysical and Polar Research Center,
Bulletin, January 1963, pages 2-6.

useful for discovering contours of basement rock,
the geological layer underlying the sedimentarr
layer on the surface. They operate on the prin4
ciple that basement rock has a fairly uniform
distribution of magnetic material (called mag
netite) within it, so that large magnetic anom
olies can be attributed to large masses.

The dispersal of magnetite is not perfecti
uniform, however, and large concentrations
magnetite ore complicate the raw data. Gross,
temporary fluctuations in the earth's magnet'
field also complicate the data, so analystsmust
correlate these data with records of permanent
ground stations.

In order to construct a complete and accurate
picture of ice thickness and the shape and nature
of the land beneath the snow, magnetic data must
be combined with seismic and gravity data. No
one method is sufficient.

The instrument used is known as a nuclear
precession magnetometer. It utilizes the prin-
ciple that the rate at which the axis of the spin-
ning nucleus of an atom precesses (swings in
an arc) is a measure of the strength of thi
earth's magnetic field in the immediate vicinity.
This precession can be measured electronically.

The sensor is encased in a2-foot-long, bomb-
shaped case which is trailed on a 100-foot-lor9
line to avoid interference by the metal of t 
aircraft. Cables lead into the plane from the
case and connect to the recording instrumen,
about the shape and size of a floor-model tel-
vision set. It is designed to code the time a4d
incoming signals directly on computer tape.

SALT MORAINE IN MIERS VALLEY

In the course of a study of patterned ground
in Miers Valley* on the west side of McMurdo
Sound, Mr. Thomas E. Berg, a University of
Wisconsin geologist, discovered a 5 square
mile bed of salt and ice. Berg, who is project
assistant to Dr. Robert A. Black, believes this
to be the only terminal salt moraine ever found,
but remarked that he would have to check this
statement at the University on his return.

*See "Patterned Ground in Antarctica," Bulle-
tin, June 1963, pages 79-80. id
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The bed was probably formed over 10, 000
years ago by the repeated filling and drying of
a lake. Such arepetitive process would account
for layers of sand that alternate with the salt.
At the time, however, there must have been
heat, flowing water, and bacterial action, none
of which are characteristic of the Antarctic
today. Ice presently in the ground and moranic
features above the salt show that, when the cli-
mate became colder, a glacier flowed over the
bed and later retreated.

An extremely salty pond is located in the
vicinity of Miers Valley. Other salt deposits
have been found, but they measure only a few
inches or feet across. The salts in the bed are
probably sulfates. Final determination, however
awaits analysis at the University.

THE REMARKABLE WE]JDELL SEAL

Two Weddell seals, to which were attached
gauges accurate to within 2 per cent, have re-
corded dives of 1, 480 feet, At this depth the
seals would be subjected to a pressure of almost
700 pounds per square inch, roughly 46 times
that of the atmosphere. Another seal remained
submerged for 28 minutes.

V These and other interesting facts have been
found by Gerald Kooyman, a zoologist from the
University of Arizona, who is studying the seals
in McMurdoMcMurdo Sound, * Scientists do not know in
detail how seals are able to swim and hunt act-
ively at great depths for long periods. One of
Kooyman 's objectives is to find the answers,
and to this end he is studying diving behavior
and the related physiology of seals, including
oxygen capacity, blood and muscle chemistry;
correlative studies on general behavior and
physiology are also in progress.

One of the aspects of this endeavor is the
study of body fluids, including the milk of nurs-
ing females. This he accomplishes by lying
quietly beside pups as they nurse on the ice and
gently sucking the milk into a plastic tube. The
milk of seals and whales is far richer infat than
that of most mammals and explains the rapid
growth of seal pups who quintuple their weight
during the first 6 weeks of life. From  the
study of body fluids, it is hoped to explain how

*See "University of Arizona Scientist's Study
Weddell Seals, " Bulletin, F e b r u a r y 19 64,

sage 18.

marine mammals get by with very little fresh
water in their salty environment.

In addition to the use of gauges, Kooyman
has attached small metal tags to the hind flip-
pers of some 200 seals. From these he expects
to shed light on whether Weddells migrate south
in the summer as the ice breaks up, how far
they roam in search of fish, whether they return
to the same breeding grounds each year, and
where they are concentrated and why.

*

For animals that have so long been known
and hunted, one can only conclude that there
remains a great deal to learn about seals. For
this purpose, the Weddell seems to be ideal.
In the first place, Kooyman points out, the Wed-
dell seal, having no enemies on land, is not timid
like most varieties and maybe easily approached.
Second, the seals are readily accessible near
McMurdo Station, and Kooyman has only to walk
or ride a short distance to set up his equipment
and carry out his experiments. Last, there are
the characteristics of the Weddell, himself, es-
pecially his ability to remain submerged longer
than any seal so far examined.

LICHEN STUDY NEARS END

A 3-year study of Antarctic lichens by
Ohio State University scientists is nearing com-
pletion. * Previous lichen investigations have
concentrated on collection, description, and
distribution of these plants, The Ohio State in-
vestigators did these things, but were primarily
concerned with ecology.

*See "Ecology and Floristic Investigations of
Antarctic Lichens, Bulletin, June 1963, pages
48-49.
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The principal investigator, Dr. Emanuel D.
Rudolph, was accompanied this year by Mr.
Clifford Wetmore, a graduate student. Impor-
tant to their studies was determination of the
microclimate in which lichens live. This they
accomplished by installing automatic electronic
recorders, which gave results markedly dif-
ferent from  standard weather reports. Dr.
Rudolph cited an instance when the temperature
reading for the station was 40°F, while the mi-
croclimate at rock surface was 90°F.

It was found that Antarctic lichens are closely
related to other Southern Hemisphere types and
probably migrated to the continent over long
ocean distances. Such an origin would be similar
to that of many plants found in the Antarctic Pen-
insula. Attempts to determine whether the pro-
cess is continuing proved fruitless because the
only spores captured on coated slides were of
varieties already present in the area. Although
the principal scene of the investigations was at
Cape Hallett, Cape Crozier, 370 miles to the
south, was also visited. At both places, lichens
w e r e photographed on t h e first 2 ye a r s to
determine growth. On examination, no growth
could be detected, nor were any new plants grow-
ing in the photographed areas. Dr. Rudolph hopes
that phoiDgraphs taken this season when compaid
with those for the first year will yield detectable
results.

Glaciologists have also cooperated by taking
spores from various levels of the continental
icecap where the wind deposited them long ago.
This evidence from the past will reveal much
about the development of lichens and the climate
of past ages. This material, together with the
other data collected by the biologists, including
the photographs, will be analyzed by the inves-
tigators when they return to Ohio State.

GRASS GROWS AT HALLETT STATION

Two Ohio State University scientists, Dr. Em-
anuel D. Rudolph and Mr. Clifford Wetmore,
succeeded in growing outdoors, a f e w hardy
blades of Kentucky blue grass at Hallett Station.
Planted on 11 November 1963, the first sprouts
appeared on 1 January, and the grass commenced
to die on 11 January. Before they left Hallett,
the botanists destroyed the remaining plants to
prevent the possible uncontrolled introduction of
a new species to the area.

The sprouts grew only to about an inch and a

half, while similar seeds placed in Antarctic soil
in a laboratory reached a foot in height. Dr.
Rudolph attributed the success of the outdoor ex-
periment to an unusually warm austral summer.
During the growth period ground temperature
never dropped below freezing for an extended
period and was sufficient to melt a little water.
The experiment, he also pointed out, showed
that seed plants and weeds could take root in
Antarctica and offered a possibility that seed
borne by wind, currents, birds, or men might
gain a foothold and adapt to the harsh condition
as lower forms of plant life have done.

Dr. Rudolph, perhaps with tongue in cheek,
stated that, despite his good fortune with the blue
grass, large-scale farming was out of the ques-
tion. The two scientists were at Hallett Station
winding lip a 3-year investigation of lichens
as part of the United States Antarctic Research
Program's biological studies.*

*See "Ecology and Floristic Investigations of
Antarctic Lichens, " Bulletin 	1963, pages
48-49.

BYRD IS FASTEST MOVING
GLACIER IN ANTARCTICA

Measurements made from 1960 through 1962,
of horizontal displacement of seven glaciers from
9 to 26 kilometers wide, flowing into the Ross Ice
Shelf, show that the rates of movement range from
0.3 to 2.3 meters per day. The most significant
is the overwhelming contribution of the little-
known Byrd Glacier (19- sq,-km. -per-yr., equiv-
alent to the combined contithution of the other six.)
This is the fastest-moving valley glacier in Ant-
arctica; several large Greenland glaciers move
faster, but only one of those discharges more ice
down a single valley.

THE KILLER

To men of Operation DEEP FREEZE, one of
the most fascinating sights in the Antarctic is
the annual arrival of "Orcinus orca "—the Killer
whale—the fastest, strongest, most intelligent
animal in the Antarctic seas. A sleek black and
white demon, it is known to kill for the sheer
sport of it.

Next month, the Bulletin will f e at u r e an
article on the Killer whale by Mr. William M,
Stephens.	

is
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Crevasses

I

CREVASSES ARE WHERE YOU FIND THEM

PART IV: RESCUE OPERATIONS IN CREVASSED AREAS

CWO George W. Fowler, USA

The toil of it none may share;
By yourself must the way be won
Through fervid or frozen area
Till the overland journey's done.

—The Home of the Blizzard
Sir Douglas Mawson.
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D-9 Tractor being rein-driven on a traverse from Marble Point to McMurdo Sound across the pack ice.

"Mush I You mangy h u n k of misfit bolts.
With this outburst and a sharp tug of the reins by
the driver, the 90,000-pound standard D-9 Cater-
pillar began to move slowly across the ice pack.

This is known as "Rein-driving a 'Cat. 1

Movement of heavy equipment overpack ice has
its inherent problems, however, the methods
employed are analogous to trail development on
the icecap. It would be advantageous to review
the techniques used and file them  for future
reference.

Trail operations for DEEP FREEZE 61
required the recovery of two 45-ton standard
D-9 earth-moving tractors with blades and
scrapers from Marble Point to McMurdo Station,
a distance of 64 statute miles, over the pack ice
of McMurdo Sound. Procedures and organization
for the trail party were made by their experienced
leader. Helicopter reconnaissance provided
initial information, and a surface trail party with
lightvehicles selected thebest route. Extracted
from the final report is the following:

"En route [surface trail reconnaissance] the
one year ice was checked [cored for thickness]
every third mile. This hard winter ice ranged
from 68 inches to 82 inches, well over the 60
inch minimum set forth by the Snow, Ice and
Permafrost Research Establishment's 'Ice
Strength Tables' for the safe transit of 45-ton
tractors."

The report continues:

'Alternating each hour, one operator walked
his tractor by reins while the other rode in the

Sno-t [maintenance vehicle] with the mechan-
ic.

Thus a safe passage was made and the mission
accomplished; a credit to experienced men and
their full utilization of aerial-ground reconnais-
sance and available information.

On 24 November 1957, twelve men set out
from Shackleton Base equipped with eight ve-
hicles, sledges, and two dog teams to cross more Isthan 2, 000 miles of unexplored snow and ice.
The accomplishments of the Commonwealth
Trans-Antarctic Expedition is a saga of cour-
age and endurance that will become a legend
for future generations. A study of the techniques
and methods employed during this historic ex-
pedition is important, because previous articles
have emphasized only trail development and op-
eration for heavy equipment. Contributing to
the success of the venture was meticulous plan-
ning; almost 5 y e a r s of detailed preparation
preceeded the journey. This included 2 years
of reconnaissance in the Antarctic for the final
preparation. The selection of the men, most of
whom had previous polar experience, proved
later to be a great advantage.

The plan called for a party to travel from a
base at the head of the Weddell Sea to McMurdo
Sound in the Ross Sea. Tracked vehicles were
to be used, augmented by dogs and aircraft for
trail support. At various stages vehicles would
be abandoned, having served their purpose as
mobile supply depots. On the Ross Sea side, a
second party was to reconnoitre a route from the
polar plateau, down the mountains, to abase es -
tablished in McMurdo Sound. This party would is
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Commonwealth fransAnt_
arctic Expedition arriving
at Amundsen-Scott South
Pole Station during t h e
IGY.

(Photographer unknown.)

otherwise have to be carried across the continent,.

As is well known, Antarctic terrain can pro-
vide severe problems for mechanical transport.
There are two principal factors: soft snow, which
requires a vehicle with low ground pressure, and
hard snow and ice, especially sastrugi, which
requires a vehicle with a good rugged suspension
system and a different type of traction. A ver-
satile vehicle that combines all the necessary
features for polar travel is non-existent.

There were many modifications to the vehicios
chosen by the trans-polar party. Our concern,

'
however, is only with those involving travel and
safety techniques in crevassed areas. On the
Sno-Cats the towing arrangement was modified
to give a better towing angle, and escape hatches
were built into the roof of the driving compart-
ment on the Weasels (M29C) 0 In addition to the
emergency exits, steel wire ropes were fitted
around the vehicles to enable them to be more
easily recovered from a lengthwise crevasse,
Front nose attachments w e r e constructed t o
make it possible to rope the weasels together
on the same principle as employed by moun-
taineers. From the rear of each weasel a double
steel wire rope passed under the sled and was
attached to65 feet of 3-inch terylene rope linked
with the front of the vehicle (a variation of this
method was used by Mawson with the dog sledges)
so that if one fell down a crevasse, at least the
driver's life could be saved. In the event that the
rear of the second weasel broke through a snow
bridge just as its front was safely over the cre-
vasse, the extra pull from the lead vehicle would
haul it out before it completely dropped in. From
experience gained in Greenland, metal brackets
were fixed onto the sides of the weasels; their
value will be noted below.

.
The techniques of movement were simple but

ffective: first, aerial - reconnaissance, when

possible; then a dog-sledging group who did the
navigation and ground survey, followed by the
motorized party. Crevasses were encountered
daily, and the ingenious procedures developed
for dealing with them became almost routine.
The recoveries of vehicles reemphasize the les-
sons of detailed preparation and use of all avail-
able knowledge. The following is quoted from
Crossing of Antarctica:

fl... David t s Weasel slewed sideways and fell
with one track into a crevasse that I had not
even seen. . . We passed a rope from the Sno-
cat over the top of the Weasel and shackled it
to these brackets [mentioned above] and then
hauled the Weasel into an upright position,
with the fallen track still hanging over the
abyss. Finally, using my vehicle... the front
was towed slightly to one side until David
could drive clear on the one track still resting
on firm snow."

This method was used many times during the
journey. Utilization of the "roped up" techniques
of crossing treacherous zones eliminated many
time-consuming recovery operations. As soon
as the first crevasse appeared they roped up the
vehicles and continued cautiously at about 3
mph. Whenever the man in the lead  weasel
felt a snow bridge sag while crossing, he would
wave to the one behind, and he in turn to the
following one, then each of them would move
slightly to one side to cross at a fresh point.
Hand-probing for the establishment of a safe trail
was used extensively and successfully as con-
firmed by this extract from the narrative:

"Reluctant to commit ourselves to what
might prove to be an impossible route with-
out air support, I [Sir Vivian Fuchs] spent
21st October probing the snow every yard of
the way for 1-1/2 miles ahead, marking a
possible track around the worst places for
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D-8 Caterpillar tractor
in a crevasse.

a move next day if the plane did not arrive.
This was our first attempt to prove a route
by probing, the method which was later high-
ly developed, and which ultimately brought us
safely to South Ice [advanced base]."

Of the many recovery or rescue operations
completed successfully there was one that should
be described in detail because of the unusual
methods employed. F r o m the narrative t h e
following is extracted:

"Arriving at the scene, we found Able
[Sno-Cat Model 743] resting in the crevasse
with only the very tips of the front pontoons
on the surface, the main weight of the vehicle
being supported by the back of the body, and
the rear pontoons hanging free.

"Here again was another and different re-
covery problem. It would be necessary to
support the rear pontoons from below when
the vehicle was drawn forwards, for there
was certainly no possibility of hauling it out
backwards. Happily there was a local closure
[false bottom] about 25 feet down, and after
some discussion we all set to with shovels to
fill in the entire crevasse below the 'cat' until
it was  possible for men  to stand on the
snow filling we had made, and to set o u r

crevasse bridging units in place beneath the
pontoons. To secure them, ledges were cut
into the walls of the crevasse, upon which the
aluminum spans could rest at a sloping angle
beneath the tracks. They had been specially
constructed in 14-ft. lengths, each weighing
125pounds, and stressedto carry 4tons,. **to
make the structure more secure, steel rope
slings were placed round the ends of the bridg-
ing pieces and fastened to dead-men set in
the snow above. When all was ready, two
Sno- cats began slowly to pull ahead, while two
Weasels, acting as anchors, gradually gave
way at the back. As 'Able' started to move we
held our breath; there was a loud crunch as
the ledges under the bridging gave way and
the vehicle lurched sideways to sink momen-
tarily deeper, but the 'dead-men' held; then,
like some monster rising from the deep, it
appeared to heave and wallow its way to the
surface, finally to come safely clear."

It may be noted that prior to this time, light
portable crevasse bridges made from aluminum
or steel had occasionally been used by parties.
employing man-hauled or dog sledges, but the
practice does not appear to have been usefully
extended to vehicle movement. In 1954 the U. S.
Army prepared a light tactical bridge with alum-
mum treadways for spanning crevasses up to
24 feet wide. No information on the bridge's
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performance in the field is available.

Unfortunately, space does not permit a review
of the fabulous journey in its entirety, but the
lesson learned in preparation, organization, ex-
perience, and full utilization of all available
techniques will long be remembered.

Today, modern scientific traverses are ac-
complished with efficiency and comparative ease.
Logistic details are reviewed and implemented
by a group of experienced personnel. The party

•and supplies are transported to the area of int-
erest, determined previously by aerial recon-
naissance and trimetrogon photographs. Here
a base camp of operation is established and the
traverse party then moves to specific areas ei-
ther by motor toboggan or helicopter. As modern
as this maybe, the surface traveler is still con-
fronted with the serious and spectacular hazard
of crevasses. Presented here are a few sug-
gested procedures.

If it can be possibly avoided, never travel in
groups of less than three. All personnel must
be iped together, using standard mountaineering
7/16 "nylon rope, dark in color, and made up in
1? 0-f oot lengths. This type is much stronger and
easier to handle than a similar weight of manila
or cotton line. At the end of the line tie a bow-
line on a bight about 4 feet in diameter and in
the bight tie a single overhand knot; the leader
of the party then places the bight about his waist,
adjusting the overhand knot for a snug but not
tight fit. Similar loops are made at intervals of
12 to 15 yards for other members of the party.
A word of caution, either loop up any left-over
line or let it drag. Do not cut it off; you may
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need it. Also always carry one additional 120 feet
of nylon rope. Each member should carry an
ice axe, with lanyard looped over the wrist to
prevent loss. This useful tool serves the dual
purpose of probing and belaying. In working
among crevasses, belaying is a most important
technique and requires practice to attain pro-
ficiency. As the name implies, it is simply a
matter of taking a turn around the ice axe and
properly tending the line. The axe is thrust
firmly into the snow and held firmly in one hand
while the other hand tends the line.

Remember, when  negotiating a dangerous
area only one man should move at a time, strong-
ly supported by others.

Skis will add a measure of security to travel
over thin ice or snow bridges because of the re-
sulting distribution of weight. However, unskill-
ful skiers should only trust themselves on level
ground, if in crevassed areas. A word of cau-
tion, only the best skiers should attempt to belay
while on skis; the sudden strain of the break
through of the man belayed would cause t hem
to lose their footing.

In spite of all precautions, a man may fall
through. When he feels himself going he should
extend his arms and throw himself face down.
He will often end up with only his legs hanging
in the void. If the proper roping technique ha s
been used, he will have a taut line to pull himself
to safety. 11 the party is caught off guard and a
man breaks completely through, remember to
allow the line to be checked, rather than belayed
suddenly as the latter may cause a broken line
or an injured man. The most important thing is
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Ice crevasse in the pressure
ridge near Scott Base.

II I The Prussik Knot,

(USAPO staff drawing.)

U....'I
for those in support to maintain a firm belay on
sure footing, and not be tempted themselves to
the edge of the hole, if there are enough men
available, and conditions seem to require it, one
man securely belayed may be permitted to creep
up to the hole to reconnoitre 0 if the man is com-
paratively uninjured, he can often direct his own
rescue. It may be possible just to haul him up,
or if he has retained his ice axe or knife he may
be able to cut steps and climb out.

The man in the crevasse may be helpless
either because he is swinging freely in space
and unable to reach the crevasse walls, or he
may be unconscious or seriously injured. Res-
cue must then be carried out from the surface.
Let us suppose that, though swinging helplessly,
he is in possession of his faculties and can help

himself if means are provided. There are two
methods of rescue available: the prussik knot
and alternate loop.

In executing the Prussik knot method, two
slings (closed loops of 3/8 11 or 7/16 U nylon line,
spliced or bent into loops of 6-foot circumfer-
ence) are lowered to him. He then bends a loop
tying the prussik knot (as illustrated) onto the
line by which he is hanging, and steps into it.
He then does the same higher up on the line,
with the weight in the second sling, loosens the
first and moves it up to the second, and so by
alternating the slings reaches the surface. Be-
fore starting to ascend, a second line should be
fastened around the waist. This becomes a re-
taining line and is tended at the surface with
the usual belay.
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D-8 tractor pulling sleds loaded with cargo.

Rescue by the alternate loop method is a
simple procedure as it merely requires that the
extra line be lowered with a bowline in the end,
into which the man steps and, with the strain off
the line he has been hanging from, he removes
it from his waist and uses the two lines with
bowlines in them as alternate steps. The line
which is slack is raised a f o ot or two at a
time by the personnel at the surface. This meth-
od has a distinct disadvantage as the man is no
longer protected by a safety line, and it is ad-

Wised that it not be used unless a third line is
vailable and enough men at the surface to attend

to all three. To decrease friction or to prevent a
line from fraying or cutting into the ice, almost
anything such as a ski pole, ski, or ice axe can
be placed under the line where it crosses the
lip of the crevasse.

In case the man is unconscious or too badly
hurt to do anything for himself, a rescuer must
be lowered from the surface to advise and direct
operations.

The methods that have been described presup-
pose enough men are present to carry out suc-
cessful rescue operations. If additional help is
needed and available, it should be sent for im-
mediately as the time factor must be considered;
even uninjured men have died in crevasses be-
cause of unduly delayed rescues. Before going
for help, always clearly and unmistakeably mark
the place where the man is down and should there
be an unavoidable delay, try to provide the victim
with extra food and clothing.

Too much emphasis cannot be made on the
precautionary techniques to be observed while

I

in crevasse country. Although crevasse res-
cues are successfully accomplished every year
throughout the world, these operations are al-
ways hazardous.
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,Chronology
15 Dec 63 - C onstruction of new ar c he s ove r the

magnetic variation and geomagnetic
calibration buildings completed at
Byrd Station. (See Bulletin, October
1963, page 31.)

26 Dec 63 - Oh i o State University glaciology
traverse party departed Byrd Sta -
tion. (See Bulletin, October 1963,
page 36.)

28 Dec 63 - First igloo at South Pole constructed.

13 Jan 64 - USCGC EASTWLND arrived and an-
chored at Arthur Harbor, Anvers
Island, Palmer Archipelago. Of-
fioial United States Observers, under
terms of the Antarctic T r e at y,
aboard.

LTJG. D. R. Goodmon (SC), USN,
relieved LT. H. 0, Larsen (SC),
USN, as Officer in Charge, Naval
Support Force, Antarctica, D e -
tachment Two, CBC, Davisville,
Rhode Island.

14 Jan 64 - USC GO EASTWIND departed Aners
Island en route to Penola Straits,,
Argentine Island.

15 Jan 64 - USC GO EASTWLND assisted HMS
PROTECTOR through ice pack
from Butler Channel to Gerlache
Straits.

16 Jan 64 - Official Treaty Observers aboard
USCGC EASTWIND inspected United
Kingdom Base F under terms of the
Antarctic Treaty.

One MATS 0-135 departed United
States en route to Christchurch.
Official foreign representatives
aboard. (See Bulletin, January
1964, pages 6-7.)

17 Jan 64 - USCGC EASTWIND anchored in Ar-
thur Harbor, Anvers Island. Erect-
ed Jame sway units at Bonaparte
Point for survey team.

Jan 64 - USS BURTON ISLAND refueled at
Wellington, New Zealand.

18 Jan 64 - An LGPD-8 tractor went through
ice off Cape Armitage. No person-
nel casualties. (See article on page
3.)

WESTAF C- 130E departed Christ-
church for McMurdo. Official for-
eignrepresentatives aboard. (See
Bulletin, February 1964, page 14.)

MATS special mission C -135 flight
departed Christchurch en route to
United States.

One LC- 130F sustained damage on
landing at Amundsen-Scott South
Pole Station. No personnel injuries.

19 Jan 64 - USNS CHATTAH000HEE departed
Port Lyttelton en route to McMurdo
Sound.

HMZS PUKAKI reported to con-
trol of Commander, Task Force
43, for Antarctic duty. Now en
route to relieve USS HISSEM on
Ocean Station.

One LC-130F flight from McMurdo
Station to Vostok Station and return
Returned brward scatter construc-
tion crews to McMurdo, (See Bul-
letin, October 1963, page 35.)

20 Jan 64 LC-130F which was damaged on
landing at Amundsen-Scott South
Ible Station arrived at Christchurch
en route to the United States for
repairs,

USS BURTON ISLAND departed
Wellington and arrived at Port Lyt-
telton.

USC GO EASTWIND departed Anrs
Island for Gonzalez Videla Station.

21 Jan 64 - Commander, Task Group 43,1,
shifted from USS GLACIER to USS
ATKA. CDR. J. S. Judith, USN,
Commanding Officer, USS ATKA,
assumed duties as Commander,
Task Group 43.1, Operating in
McMurdo Sound.
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21 Jan 64 - USNSCEATTAHOOCHEE reported
to operational control  of Com-
mander, Task Group 43. 1.

24 Jan 64 - Official Treaty Observers aboard
USCGC EASTWLND inspected Ar-
gentine Base Esperanza in Hope is
Bay and departed for Arners Island.

USS IIISSEM departed Ocean Sta-
tion en route to Dunedin via Campbell
Island.

LC-130F which was damaged on
landing at Amundsen - Scott South
Pole Station departed Christzhumh.

USS BURTON ISLAND loaded fuel
for delivery to Hallett Station and
departed Port Lyttelton en route to
McMurdo Station via Scott Island,

Official Treaty Observers aboard
USCGC EAST WIND inspected Gon-
zalez Videla Station and departed
for Deception Island.

22 Jan 64 - USNS PVT. JOSEPH F. MERRELL
completed offloading cargo at Mc-
Murdo,

USS BURTON ISLAND reported to
operational control of Commander,
Task Group 43, 1.

USCGC EASTWIND anchored atDe-
ception Island, Official Treaty Ob-
servers inspected ChileanAguirre
Cerda and Argentine Deception Sta-
tions.

HMNZS PUKAKI arrived on Ocean
Station.

23 Jan 64 - LC-130F which was damaged on
landing at Amundsen - Scott South
Thle Station arrived in United States,

Rear Admiral James R. Reedyde-
parted Christchurch at 2204 hours
for McMurdo.

Official Treaty Observers aboard
USCGC EAST WIND inspected British
Base B at Deception Island.

USS HISSEM arrived in Dunedin
from Ocean Station.

USS GLACIER cleared ice for sal-
vage of LGPD-8 tractor.

USNS PVT. JOSEPH F. MERRELL
departed McMurdo for Port Lyttel-
ton after completing LCD-8 tracr
salvage operation.

Five Oceanographers from U. S.
Naval Oceanographic Office aboard
USS ATKA for oceanographic re-
search. (see Bulletin, December
1963, pages 10-11.)

25 Jan 64 - USCGC EASTWIND anchored in
Arthur Harbor, Anvers Island.

26 Jan 64 - USS BURTON ISLAND recovered
automatic weather station at Scott
Island and departed f or Hallett,

USS GLACIER departed McMurdo
Sound for Hobart, Tasmania.

USNS CRATTAHOOCHEE arrived
at Hut Point, McMurdo Sound.

27 Jan 64 - USS BUON ISLAND arrived at Ha1
lett and comnnced offJoading Arctic
fuel.

USC GC EAST WIND darted Arthur
Harbor, Anvers Island, en route to
Punta Arenas.

HMNZS ENDEAVOUR arrived at
Port Lyttelton.

28 Jan 64 - USNS PVT. JOSEPH F. MERRELL
reported to operational control of
Commander, U. S. Naval Support
Force, Antarctica.

USS BURTON ISLAND departed
Hallett en route to McMurdo.

USNS CHATTAHOOCHEE departed
McMurdo for Port Lyttleton.

29 Jan 64 - Last group of MCB-8 Det. Delta
departed Amundsen-Scott South Thle
Station.

USNS WYANDOT arrived in Port
Lyttleton.	 0
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Jan 64 - USNS PVT. JOSEPH F. MERRELL
' arrived i n Port Lyttleton. Ant-

arctic duty completed and opera-
tional control transferred toCOM-

•	STSPAC.

o Jan 64 - RADM Reedy returned to Christ-
church from McMurdo.

US C G C EASTWIND anchored at
Punta Arenas. Antarctic duty
completed and operational control
transferred to USCG C OM1EDEAST-
AREA. (Final Report.)

USNS PVT. JOSEPH F. MERRELL
departed Port Lyttleton. (Final
report.)

USS BURTON ISLAND arrived at
McMurdo.

31 Jan 64 - Ohio State University traverse
party returned to Byrd Station.

USS BURTON ISLAND and USS
ATKA removed iceberg from ship-
ping channel at McMurdo.

I i Feb 64 - USS ATKA departed McMurdo to
conduct oceanographic survey op-
erations in Eastern Ross Sea.

USS GLACIER operational control
transferred to Commander, U. S.
Naval Support Force, Antarctica,

2 Feb 64 - USNS WYANDOT departed Port
Lyttleton en route to Hallett and
McMurdo.

3 Feb 64 - USS BURTON ISLAND at McMurdo
damaged unused forward propeller
installation; unable to continue op-
erations until repaired.

USS HISSEM departed Dunedin en
route to Campbell Island and Ocean
Station.

USNS CHATTAHOOCHEE operational
control transferred to Command-
e r, U. S. Naval Support Force,
Antarctica.

4 Feb 64 - USNS CHATTAHOOCHEE arrived0	at Port Lyttleton.

4 Feb 64 - Repairs made  o n USS BURTON
ISLAND sufficient to allow con-
tinuance of mission.

USS GLACIER arrived at Hobart,
Tasmania.

USNS WYANDOT operational con-
trol transferred to Commander,
Task Group 43. 1.

5 Feb 64 - US S BURTON ISLAND departed
McMurdo Sound for Hallett Station.

HMNZS PUKAKI departed Ocean
Station for Dunedin.

USS HISSEM arrived at Campbell
Island en route to Ocean Station.

HMNZS ENDEAVOUR departed rt
Lyttleton for McMurdo

6 Feb 64 - DEEPFREEZE 64C-135redepby-
ment flight number 1 departed
Christchurch,

7 Feb 64 - USS BURTON ISLAND arrived at
Hallett.

USS ATKA rendezvoused with USNS
WYANDOTto escort her to Hallett
Station.

USS HISSEM on Ocean Station.

HMNZS PUKAKI athed at D.inedin.

USNS ELTANIN arrived at Punta
Arenas.

8 Feb 64 - USNSWYANDOT arrived at Hallett
Station under escort 0fUSSATKA.

IRADM James R. Reedy shifted his
flag f r o m Christchurch to Mc -
Murdo.

10 Feb 64 - USS BURTON ISLAND and USNS
WYANDOT departed Hallett f or
McMurdo.

USS ATKA departed Hallett to con-
tinue Ross Sea oceanographic sur-
vey.
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10 Feb 64 - Air Development Squadron SIX
LC- 130F with RADM Reedy aboard
discovered mountain range on ex-
ploratory flight over uncharted
regions of Queen Maud Land. (See
article on page 2.)

11 Feb 64 - USNS WYANDOT arrived at Mc-
Murdo under IJSS BURTON ISLAND
escort.

RADM James R. Reedy shifted his
flag from MdVluidoto Chxistchurch.

12 Feb 64 - USS G LA C I E R departed Hobart,
Tasmania for McMurdo.

LC - 130F damagec. a Amundsen-
Scott South Pole Station departed
Uni.ted States for Christchurch after
repairs.

13 Feb 64 - Second C-135 redeployment flight
departed Christchurch.

USS GLACIER reported to opera-
tional control of Commander, Task
Group 43. 1,

14 Feb 64 - Amundsen Scott South Pole Station
officially on winter basis beginning
at 1600 hours. Winter population:
13 support and 9 tivilian persDnn..

USS BURTON ISLAND and USNS
WYANDOT departed McMurdo
for Hallett.

USNS CIIATTAHOOC BEE departed
Port Lyttelton for McMurdo.

16 Feb 64 - USNSCHATTAHOOCHEE operational
control transferred to Commander,
Task Group 43. 1.

17 Feb 64 - USNSWANDOT completed resupply
and backloading at Hallett and de-
parted for McMurdo under escort
of USS BURTON ISLAND.

Third redeployment C-135 departed
Christchurch.

ffMNZS PUKAKI operational con-
trol transferred t o Commander,
Task Group 43. 1. Now en route to
Ocean Station.

18 Feb 64 - HMNZS PUKAKI arrived and de-
parted Campbell Island en route
to Ocean Station.

USNSWYANDOT and USS BURTON
ISLAND arrived at McMurdo.

19 Feb 64 - USS IIISSEM departed Ocean Statior
for Campbell Island.

USS GLACIER arrived at McMurdl
and commenced cutting channel for
USNS WYANDOT offloading berth.

20 Feb 64 - RADM Reedy shift e d flag from
Christchurch to McMurdo.

University of Wisconsin traverse
party arrived at Byrd Station. (See
Bulletin, January 1964, page 8.)

21 Feb 64 - Little Rockford WeatherStation
deactivated for season.

USS GL?CIER completed channeltr
USNS WYANDOT.

15 Feb 64 - USS BURTON ISLAND and USNS
WYANDOT arrived at Hallett.

16 Feb 64 - Disassembly of Little R o c k  or d
Weather Station started.

USS HISSEM arrived and departed
Campbell Island en mute to Dunedin
via Timaru.

ffMNZS PUKAKI arrived on Ocean
Station.	
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