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Activities During February and March

SUPPORT OPERATIONS
United States antarctic activities during Febru-

ary and March were marked by the completion of
the summer scientific program, the end of construc-
tion and resupply, and the final departure of sum-
mer operational personnel. On February 14, Wyan-
dot brought awaited cargo for delivery inland by the
LC-1 30Fs of Air Development Squadron Six (VX-6).
Other air activities involved carrying the final in-
crements of fuel to inland stations, photomapping
flights, and bringing back the last scientific parties
from the field.' By February 19, Plateau had re-
ceived its last flight and Brockton was deserted for
the winter. The final flights from Pole and Byrd
Stations departed on the 21st. Alatna, having com-
pleted her fourth supply trip of the season, de-
parted McMurdo on February 23. On the 25th,
USCGC Glacier evacuated coastal Hallett Station
and the last VX-6 planes departed McMurdo Sta-
tion, one of them bearing Admiral Fred E. Bakutis,
the past task force commander, and Admiral J. Lloyd
Abbot, Jr., his successor. On March 1, the last U.S.
ship left the Ross Sea for New Zealand.

Only at Palmer Station, which is located on the
Antarctic Peninsula at a more northerly latitude, did
summer activities continue into March. There,
Platoon Alpha of Construction Battalion Unit 201
(CBU-201) was busy with the construction of the
permanent Palmer Station facilities at "Site Bravo," 2

while USCGC Westwind shuttled between Palmer
and Chile to bring supplies and move personnel.
This season's construction was completed by the
third week of March, and Westwind sailed for
Punta Arenas on the 21st, thereby bringing Deep
Freeze 67 to a successful conclusion.

Eastivind Carries U.S. Observers
When Eastwind departed Port Lyttelton on Janu-

ary 24, she had on board a five-man observer team
that was to inspect stations along the coast of East
Antarctica in conformance with the Antarctic
Treaty.' While en route to her first stop, France's

The activities of Air Development Squadron Six during
Deep Freeze 67 will be the subject of a forthcoming article.

2 Two sites had been considered for the location of the
new station buildings; "Site Alpha," on Bonaparte Point, was
deemed less promising.

The inspection and its results will be the subject of
a forthcoming article.

Dumont d'Urville Station, Eastwind received word
that the charter vessels Nella Dan and Thala Dan
were in heavy ice and that the Commander, U.S.
Naval Support Force, Antarctica, had approved a re-
quest for Easiwind to provide such assistance as she
could. Because neither of the resupply ships was in
immediate danger, Eastwind proceeded on course to
Dumont d'Urville, where an inspection was carried
out on February 1.

Two days later, Eastwind sighted the two vessels
and learned that both carried cargo for Wilkes Sta-
tion. Eastwind first went to the aid of Nella Dan
with the intent of escorting her toward the heavily
beset Thala Dan. The latter ship, however, radioed
that she was in increasing danger. Eastwind then
parked Nella Dan in a polynya, where she would be
safe, and hurried to the rescue of Thala Dan, which
she broke out of the ice and escorted through close
pack toward Wilkes Station. On February 6, the
open water existing between the coast and the ice
belt was reached, and Thala Dan was released to
proceed independently to the station. Easiwind then
returned to Nella Dan, which carried only a small
amount of Wilkes cargo but which also had on board
the relief personnel and supplies for another Aus-
tralian station, Mawson. It was decided that Nella
Dan, already behind schedule, should go directly to
Mawson after transferring to Eastwind the little cargo
and sole passenger bound for Wilkes. This was
easily accomplished when the ships reached open
water. Both then went on their separate ways,
Easlwind reaching Wilkes Station on February 7.
While there, her boats and crew assisted in unload-
ing Thala Dan, and the observer team carried out
inspections of the station and of Thala Dan which,
as a ship at an antarctic unloading point, was subject
to the provisions of the Antarctic Treaty.

The two ships left Wilkes in company on Febru-
ary 10. After clearing the ice, Eastwind continued
on her reconnaissance and inspection cruise. The
following stations were visited on the dates indi -
cated: Mawson, February 14; Molodezhnaya, Feb-
ruary 17; Showa, February 19; SANAE, February
25; and Signy Island and Orcadas, March 2. The
last two stations are located in the South Orkney Is-
lands, from which Eastwind set a course for Punta
Arenas, Chile. Before her arrival at the Chilean port
she returned to the operational control of the Coast
Guard.

Ross Sea Activities

While Eastwind was circuiting East Antarctica, the
ships of the Ross Sea Group were completing the sea-
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son's operations. On February 1, Glacier was con-
ducting an oceanographic survey in the vicinity of
Cape Hallett, Staten Island was in the yard at Wel-
lington, and the tanker Alatna arrived unescorted at
McMurdo Station on her third trip of the year. She
required a day to discharge her cargo of fuel and
then departed again for Port Lyttelton and another
load of fuel. On February 21, Alatna arrived on
her fourth and last call of the season at McMurdo.
In all, she delivered in excess of 4.8 million gallons
of aviation and heating fuels. In this work, she had
the assistance of HMNZS Endeavour, which in two
trips (one in December and the other in February)
had brought an additional 1.2 million gallons of
fuels, including badly needed automotive gasoline.
On her second trip, Endeavour arrived at McMurdo
on February 17 and departed the following day.
Curiously, the cargo ship Wyandot, which had com-
pleted unloading supplies for Palmer Station on
February 4, found Winter Quarters Bay filled with
ice when she arrived off McMurdo Station between
Alatna's third and Endeavour's second visits. She
tied up to Elliott Quay on February 14. The delay
caused by the encounter with the ice did not affect
her schedule, and Wyandot left on February 21.

At the time of Wyandot's arrival, neither ice-
breaker still assigned to the Ross Sea area was any-
where near McMurdo. Staten Island, having com-
pleted her time in the yard, was on her way down
from Wellington. Glacier had finished scientific
support missions around Hallett and had re-
sumed an oceanographic survey in the Ross Sea.
She was diverted from this activity on February 17
to go to Cape Crozier, where a member of a Johns
Hopkins University scientific party required medical
attention. A VX-6 helicopter from McMurdo man-
aged to slip through poor weather and pick up the
patient, but Glacier's helicopters removed the remain-
der of the scientific party and returned it and its
equipment to McMurdo Station. After having trans-
ferred the personnel of the Naval Oceanographic
Office to Staten Island, which reached McMurdo on
February 18, Glacier set forth again on the 19th. On
her way to Hallett Station, she picked up two buoys
that she had set out earlier to measure ocean cur-
rents. Staten Island, continuing the survey of the
Ross Sea, caught up with Glacier at Hallett. On
February 25, Glacier picked up the 14 persons re-
maining at Hallett and closed the station for the sea-
son. On her way to Port Lyttelton, where she ar-
rived on March 2, she sighted a Soviet whaling ves-
sel. Before leaving Hallett, Staten Island, which had
experienced trouble with her evaporators all season,
received over 6,000 gallons of water from Glacier.
This added supply allowed her to continue her
oceanographic-survey and ice-prediction missions

until March 1, when she set course for Port Lyttelton
as the last ship to clear the Ross Sea.

Ocean-Station Vessels
The wearisome work of the picket ships contin-

ued through February. At the beginning of the
month, USS Mills was on ocean station and USS
Thomas J. Gary was in Dunedin. Gary left port on
February 4, stopping next day at Campbell Island to
resupply the New Zealand station there. In relieving
Mills on the 7th, Gary encountered a storm of such
severity that she had to take evasive action for sev-
eral days.

Mills, bound for Dunedin after her last tour on
ocean station, paid a final call at the Snares Islands
on the 9th, the day before she made port. Five
days after her arrival in Dunedin, Mills officially
concluded her Deep Freeze service. Gary, at this
time, was still on station, where she remained until
the 23rd. Eight days after her February 26 arrival
in Dunedin, she departed port and the control of the
Commander, Task Force 43 (CTF-43).

Plateau Prepares for Winter
By early February, 98 percent of the minor con-

struction at Plateau had been completed, and the
station was preparing for winter. On February 7, the
flight scheduled to have been the last of the season
brought supplies and fuel and took out the summer
personnel. It proved possible, however, to make one
more flight. On February 17, Plateau received its
thirty-sixth and final flight of the season. The three
dozen flights had brought the station approximately
190 tons of cargo, which included more than 40,000
gallons of fuels, a logistics effort that had required
the LC- l3OFs to fly some 250 hours.

Plateau's final visitors this year came not by air,
but over the snow. On March 3, a Soviet traverse
party arrived in two vehicles. (The Soviets had left
their third vehicle at the Pole of Inaccessibility due
to a shortage of fuel.) Although there was no one
in either group who could speak both Russian and
English, the traverse party and the station comple-
ment exchanged gifts and national ensigns and
viewed a movie together. On the next day, their
fuel supply supplemented from Plateau's stocks, the
Soviets set off for Novolazarevskaya where they were
to board the Soviet vessel Oh', which was scheduled
to sail on March 20 for Leningrad.

The eight men at Plateau were then truly isolated
for the winter, but they reported that they faced the
prospect with high morale. During the week ending
March 24, the station experienced numerous minor
snowquakes. The temperature descended to —75°C.
(-103°F.) on the 23rd, but it rose again to —44°C.
(-47°F.) on March 27.
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Season's Final Flights to Byrd and Pole Stations

On February 17, the day that Plateau was closed,
Byrd and Pole Stations were visited by three flag
officers: Rear Admiral Bakutis, the task force com-
mander; Rear Admiral Abbot, the commander-des-
ignate; and Rear Admiral L. V. Swanson, head of
the Fleet Operations Division in the Office of the
Chief of Naval Operations. The admirals' visit,
which marked the impending close of operations,
preceded the last flights from those stations by only
four days.

February 21 was an important day at Pole Sta-
tion: in addition to receiving its last flight of the
season, the wintering-over party added to its number
a Soviet exchange scientist, Mr. Petr G. Astakhov,
an upper atmosphere physicist of the Arctic and
Antarctic Scientific-Research Institute, Leningrad.
The flight which brought Mr. Astakhov was the last
of 128 during the summer. Those flights had helped
to prepare the station for winter by delivering about
800 tons of cargo and by bringing the Seabees who
completed the summer construction projects. The
wintering-over party commemorated the sunset on
March 22 with an outdoor ceremony in —62°C.
(--80°F.) temperature. Although total darkness was
slowly enveloping the station during the closing week
of March, aurorae were not yet visible.

Less than an hour after Pole Station personnel
had seen off the last summer flight, another LC-130F
departed Byrd Station, thereby initiating its winter
season. As at Pole, preparations for winter were well
advanced at Byrd Station. At the beginning of Feb-
ruary, Byrd had reported that all summer construc-
tion and maintenance had been completed. The
deep-core drill, a major new installation at Byrd, was
operating without serious problems. On February
10, the cache of diesel fuel had been excavated and
inventoried, and similar work on the outdoor supply
line had begun. By the end of March, 90 percent of
this major effort had been accomplished.

McMurdo Station

On February 1, McMurdo was still isolated by a
communications blackout which had begun on Jan-
uary 27. All air operations, except for local helicop-
ter flights, had been stopped. It was not until Febru-
ary 4 that air activity returned to normal. Because
of favorable weather earlier in the season, VX-6
was ahead of schedule, and the blackout caused
no lasting difficulties. Although most radio com-
munications were out, the amateur circuits re-
mained operable, and the APT (Automatic Picture
Transmission) installation at McMurdo continued to
receive weather information from passing satellites.

The APT information was, of course, the only data
available to McMurdo's weather forecasters during
the blackout, other than that from their own ob-
servations, and it was used as the basis of forecasts
for the McMurdo vicinity, in which Glacier was op-
erating. These forecasts turned out to be quite ac-
curate, and only minor modifications would have
been made had more complete information been
available.

This season a major construction project was
started at McMurdo Station—the Seabees erected
the first portion of a new personnel building. This
year's work on the new building was completed on
February 5. Other important projects included in-
creasing the fuel storage capacity, constructing a
public works facility, and providing new warehouse
space. On February 20, CBU-201 reported that all
construction planned for Deep Freeze 67 had been
accomplished.

In mid-February, Rear Admiral J. L. Abbot, Jr.,
made a familiarization visit to Antarctica as pros-
pective commander of the U.S. Naval Support
Force, Antarctica, arriving at McMurdo Station on
February 13. On February 24 (February 25 local
time), Admiral Abbot relieved Admiral Bakutis at a
ceremony held in the new public works building.
Less than an hour later, the last aircraft took off
from Williams Field with Admirals Abbot and Baku-
tis aboard. Left behind at McMurdo were 263
persons who, unlike the members of previous winter-
ing-over parties, could expect to have physical con-
tact with the outside world twice during the winter
months. (Flights to McMurdo are scheduled for
June and August.) Although winter flights to the
Continent have been made in past years, they were
occasioned by medical emergencies, rather than
being planned and announced in advance.

It is a characteristic of antarctic operations that,
while summer support units report at the season's
end that they have completed all of their work, win-
tering groups soon afterward find out how much
remains to be done in preparation for or during the
winter. On March 25, the McMurdo public works
department estimated that it still had three weeks of
work to perform in moving to its new building. Ad-
ditional work was created because March was a
windy month with two bad storms that caused con-
siderable damage. On March 6, extensive calving
of the shelf ice occurred and the seawater intake
line for the distillation plant was washed away; three
days later, 40 feet of the sewer outlet disappeared
during a period of 50-knot winds. Fortunately,
the sewage system continued to operate while re-
pairs were made to both it and the saltwater intake.
Less fortunate was the damage incurred by a mobile
crane which was blown over in the second storm;
it is not expected to be operable next season. While
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In early winter, before
the sea ice forms,
the waters near Mc-
Murdo Station are
often stormy.

(U.S. Navy Photo)

the distillation plant continued to produce fresh
water, heat tape on a portion of the main distribu-
tion system failed, and the pipe froze and split.
Water was then hauled by truck from the distillation
plant to the station buildings. By the end of March,
Williams Field had been secured for the winter, and
all personnel were in the main station.

Antarctic Peninsula Operations
As February opened, Westwind and Wyandot were

at Palmer Station. Both ships departed on Febru-
ary 4, Wyandot to deliver her remaining cargo to
McMurdo Station, and Westwind to evacuate an in-
jured seaman to Punta Arenas. From the Strait of
Magellan, Westwind sent the evacuee and the ship's
medical officer ashore by helicopter and returned to
Palmer Station, arriving there on February 9. Two
days later she again left Palmer Station for Punta

Arenas, stopping briefly at Deception Island to col-
lect biological specimens. At Punta Arenas, where
she remained from February 15 to 18, Westwind
picked up supplies and mail for Palmer Station and
spent two hours loading explosives. She also ac-
cepted a package for delivery to Chile's Arturo Prat
Station.

Westwind returned to Arthur Harbor on the 21st
to deliver diesel fuel and other cargo to Palmer and
"Site Bravo." After unloading and providing heli-
copter and small-boat support to the scientists, she
set out on March 2 for Adelaide Island. On March
5, she returned to Palmer, where she spent three
days before sailing for Deception Island to put a
three-man scientific party ashore and to deliver the
package to Arturo Prat Station. Westwind had
planned to return to Palmer by the 11th, but she was
directed to go on to Chile to pick up a Navy-USARP

USCGC Westwind in
Arthur Harbor dur-
ing visit of Navy-

06 USARP inspection
party at Palmer Sta-

for the station's new
building is in left
foreground. The crates
contain construction
materials.
(Photo: W. Austin, NSF)

/f
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inspection party and special construction cargo. She
stopped at Deception Island on the 9th and arrived
at Punta Arenas on the 13th.

A one-day stay in Punta Arenas was necessitated
by a delay in the cargo's arrival by air. By March
14, Wesiwind had received the cargo and taken
aboard the five-man team which was to examine
the new construction at Palmer Station, and she
sailed that day for Deception Island. During her
five-hour stay at the island on the 17th, Westwind's
helicopters were used to pay informal visits to the
Argentine, British, and Chilean stations, and the
USARP party, which had been left there a week be-
fore, rejoined the ship. On March 18, Westwind re-
turned to Arthur Harbor, arriving shortly before
RRS Jo/in Biscoe, with which visits were exchanged.

With Lt. Walter Garrot, the officer-in-charge of
Platoon Alpha, the inspection party reviewed the
season's construction accomplishments at Palmer.
They found that the construction platoon had ex-
ceeded the goals set for this season. The wharf had

been completed, as had two 126,000-gallon fuel
tanks and the fuel distribution line; about 70 per-
cent of the seawater intake had been constructed,
leaving some 30 feet of the intake trench to be exca-
vated next season; and the foundation pad and foot-
ings for the station building were in place. The
hardworking Seabees had even completed the sub-
floor of the station building, a task not scheduled for
accomplishment until next season. The visiting
group also examined the problems involved in
completing the station by the end of Deep Freeze 68.

Meanwhile, Wesiwind had been loading cargo and
scientific material for return to the United States. On
March 21, she departed Palmer Station for the last
time this season, carrying the inspectors, 26 Seabees,
and the summer personnel, and trailing a magnetom-
eter to obtain data for geologic studies of the Ant-
arctic Peninsula and the Scotia Ridge. While en
route to Punta Arenas, where she arrived on the
24th, she officially left the operational control of
CTF-43, the last Deep Freeze 67 unit to do so.

RESEARCH
With the exception of some scientists conducting

studies at Palmer Station, all summer research per-
sonnel had left the Continent by the end of Feb-
ruary. At Palmer, several research projects continued
well into March, when the scientific personnel
boarded the icebreaker USCGC Westwind for Punta
Arenas, from where they would return to the United
States by Navy aircraft. Hallett Station was closed
for the season on February 25, when USCGC
Glacier picked up 14 scientists and support per-
sonnel and departed for New Zealand. As the sum-
mer scientific personnel were leaving Antarctica,
preparations for resuming the winter studies were
already under way at the permanent stations.

McMurdo Station
A persistent cloud cover and generous snowfall in

February gave way to clear days early in March,
affording ample opportunity to complete all outside
work before winter set in.

In the biological laboratory, new equipment—in-
cluding an 18-foot-long laboratory counter with two
sinks—was installed, equipment on hand was reor-
ganized, and all equipment and supplies were inven-
toried. In addition, assistance was provided to bi-
ologists at Scott Base in culturing bacteria from in-
fected seal wounds.

A micropulsation system with a 7-foot-diameter
loop antenna was installed at the cosmic ray labora-
tory. The antenna was completely buried to prevent

the buildup of static caused by blowing snow. Re-
cording is done on magnetic tape and pen chart. The
30- and 50-mc/s riometers of the Douglas Aircraft
Company were relocated in a new Jamesway erected
for this program. The equipment, which is operat-
ing satisfactorily at the new location, recorded ab-
sorption almost daily in March.

(Photo: J. W. Huff man, NSF)
Interior of new riometer laboratory at McMurdo.

Byrd Station
The year-round scientific programs at Byrd Sta-

tion and its substation moved into high gear as the
summer personnel departed and the new wintering-
over personnel got settled. Except for meteorology
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and seismology, these programs are all in upper at-
mosphere physics.

With the cessation of aircraft operations, the me-
teorological program, conducted by the U.S. Weather
Bureau of the Environmental Science Services Ad-
ministration (ESSA), went on a reduced schedule of
observations. A new meter for recording surface
ozone was installed, and radiometersonde launch-
ings recommenced on March 22. March was un-
usually windy, with a record average wind speed of
20.2 mph and a peak gust of 67 mph.

Some modifications were made in the equipment
of the conjugate-point program conducted by the
Institute for Telecommunication Sciences and Aeron-
omy (ITSA) of ESSA. The vertical riometer an-
tenna was raised and all riometers were impedance-
matched and set on crystal stability. The equipment
went into operation on March 25. Progress was nor-
mal in the ionospheric program, also conducted by
ITSA. The operator of this equipment also con-
ducts auroral investigations for ITSA and the Na-
tional Research Council of Canada and maintains
the forward-scatter program of the Bartol Research
Foundation.

Another auroral program, conducted by the Uni-
versity of Colorado, is expected to resume operations
about mid-April.

Two men work
at top of forward-
scatter antenna

4	towers at Byrd

(U.Navv Photo)

Stanford University, in addition to conducting its
own study of very-low-frequency phenomena, is ob-
serving ultra-low- and extremely-low-frequency
phenomena for the Canadian Pacific Naval Labora-
tories. Besides making routine recordings, Stanford
personnel participated in a high-power Schumann-
mode resonance-excitation experiment conducted
by the University of Washington at Byrd substation.
Most scheduled passes of the satellites OGO-Ill,
Alouette I, and Alouette II were tracked and re-
corded. The signals from OGO-Ill were of marginal
quality, but those from the Alouettes were good.
Phase recordings of stations NBA, NPG, NPM, and
NSS for ITSA continued uninterrupted. Prepara-
tions were made for recording the British satellite
UK-E after its May 5 launching.

The seismology and geomagnetism programs of
ESSA's U.S. Coast and Geodetic Survey continued
on schedule. Storm Sudden Commencements were
recorded on January 13 and February 7 and 15;
there was none in Match.

University of Washington personnel rebuilt the
substation's VLF transmitter, which now provides
30 kilowatts of continuous output. By late Febru-
ary, when the Schumann-mode experiment was con-
cluded, final preparations were made for the
D-region experiment. Strong D-region echoes began
occurring in mid-March during the local daylight
hours, while E-region echoes predominated during
the night hours. On February 14, signals were fed
to the long-wire antenna from the spark-gap gen-
erator; the input pulse power was in excess of 1
megawatt, with peaks as high as 20 Mw.

Among other experiments being conducted at the
substation is one by Stanford University of the over-
head quasi-electrostatic field. Data collected on
seven days in February indicated that the field
gradient was predominantly north-south during quiet
periods, with east-west components in evidence as
the activity increased. More extensive recordings
made in March showed a nearly constant quasi-elec-
trostatic field on the north-south leg, with the
gradient positive to the south. The east-west com-
ponents had little or no detectable quasi-electro-
static field.
Palmer Station

The sky was generally cloudy during February
and March, with only seven clear or partly cloudy
days being recorded during each of the two months.
The sea ice in the vicinity of Arthur Harbor con-
sisted mainly of small floes and bergs and light brash
that impeded only the movement of small boats. For
10 days during February, high winds kept the harbor
clear of ice.

During February, the Ohio State University gla-
ciologists established three pairs of stations by photo-
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theodolite and seven networks for measuring strain
on the Anvers Island ice cap. Almost all of the sur-
vey points established on the ice cap during the sum-
mer were revisited, and in March several additional
strain networks were established on the crevasse
field behind Arthur Harbor. A glaciologist also par-
ticipated in the airborne echo-sounding of the ice
cap by a British Antarctic Survey aircraft.

The Ohio State Universit y gravimetrists com-
pleted their surveys of the Anvers Island ice cap
and about 10 other local areas. They also began
making a detailed profile at the edge of the ice cap
and made point-by-point magnetic observations in
the Arthur Harbor area. The group terminated its
season's work at the end of February.

Scientists from Florida State University (FSU),
the University of Miami, and Virginia Institute of
Marine Science (VIMS) continued biological studies
they had begun earlier in the season. The two-man
team from VIMS will spend the coming winter at
Palmer.

Using Westwind's Greenland cruiser, the FSU
and Miami University groups occupied 19 ocean-
ographic stations in the Arthur Harbor area, near
the Outcast Islands, in Bismarck Strait, off Biscoe
Point, and in Peltier Channel. Visits were made by
helicopter to the west coast of Anvers Island to col-
lect rock and soil samples. The VIMS biologists
collected 1 85 fish, representing at least six species,
for analysis of parasites.

Near the station, instruments for measuring in-
coming radiation and albedo were installed by the
Ohio State University team, and further prepara-
tions were made for the scientific programs to be
conducted during the coming winter.

South Pole Station
The final flight of the season to Pole Station was

made on February 21 to bring in the twenty-first
member of the wintering-over party—Soviet ex-
change scientist Petr Astakhov of the Arctic and
Antarctic Scientific-Research Institute, Leningrad.
Mr. Astakhov began building his equipment for
scaling electron-density profiles for the World Days '
of February and March. Attempts will be made to
correlate these profiles with data on cosmic rays and
ionospheric absorption obtained at the station.

Prior to the final flight, a University of California
(Los Angeles) scientist had completed the installa-
tion of equipment for the University's study of earth
tides, i.e., fortnightly tides in the crust produced
by the combined gravity pull of the sun and the
moon. Winter programs that were well under way
concerned ionospheric phenomena, seismology, geo-

'Selected dates for worldwide synoptic observations

magnetism, meteorology, and sleep habits of the
station complement. Equipment for the auroral
studies was readied for operation, but at the end of
March auroral activity was still not sufficiently in-
tense to begin gathering data.

Plateau Station
By February, most of the winter research

programs were being conducted on schedule. The
micropulsation recording equipment of ESSA's In-
stitute for Telecommunication Sciences and Aeron-
omy functioned normally until February 16, when
a fire in the preamplifier rendered the system in-
operable. Considerable activity was recorded on
the two days preceding the accident. The Insti-
tute's very-low-frequency phase recording equip-
ment performed well.

Stanford University's low-frequency system was
calibrated and signal reception enhanced by the in-
stallation of a 600-meter-long antenna. The signal
cable was laid for an auroral microphone to be in-
stalled 300 meters from the main station.

In preparation for the micrometeorological pro-
gram, the U.S. Army Natick Laboratories made 64
calibrations at low sun angles of eight instruments
mounted on the micro meteorological tower. The
maximum temperature inversion subsequently re-
corded on the tower was 16.2°C. for a 32-meter
range. The maximum lapse rate measured during
periods of high winds was 0.1°C. for the same range.

The meteorological investigations of the U.S.
Weather Bureau and the University of Melbourne
and the geomagnetic studies of the U.S. Coast and
Geodetic Survey proceeded on schedule.

Minnesota Multiphasic Personality Inventories,
pulmonary function tests, and the second in a series
of electrocardiograms were completed for all station
personnel as part of the medical program.

Hallett Station
A biologist from the Bernice P. Bishop Museum

continued the study of mite life cycles begun three
months earlier. One complete life cycle of Stereo-
tydeus belli was achieved in vitro. It began with
the tritonymphal stage and progressed through adult-
hood and egg-laying stage, from which a new in-
dividual emerged that successfully passed through
the larval and tritonymphal stages; this individual
was in the act of shedding its tritonymphal skin
when it was preserved. Three other species were
reared from field-acquired adults to tritonymphs in
vitro.

The station was closed for the season on Febru-
ary 25, when USCGC Glacier picked up the remain-
ing personnel and departed for New Zealand.
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(Photo: W. H. Dodd, NSF)
Vostok Station. 

A Year at Vostok

JOHN H. TAYLOR 

Institute for Telecommunication
Sciences and Aeronomy

Environmental Science Services Administration

Under the antarctic exchange scientist program, I
spent part of the 1965-1966 austral summer, all of
the 1966 winter, and part of the following summer
as the U.S. exchange scientist at the Soviet antarctic
station Vostok. During this 13-month period, I con-
ducted five geophysical experiments for four U.S.
institutions. The work included riometer observations
for the Institute for Telecommunication Sciences and
Aeronomy, ESSA, forward-scatter measurements for
the Bartol Research Foundation, very-low-fre-
quency observations for Dartmouth College, and ex-
tremely-low-frequency (micropulsation) and earth-
current observations for the University of Alaska.
Two of these investigations had been in progress at
Vostok since 1964, and the others were initiated
in 1965. The instruments have been tended by Rus-
sian scientists when a U.S. scientist has not been
present.

United States exchange scientist at Vostok during the
austral winter of 1966.

Station Setting and Routine

Vostok is located at 78 0 28 1 S. 106 0 48'E. at an al-
titude of 3,420 meters. It is near the South Geomag-
netic Pole, making it an especially interesting loca-
tion for research in upper atmosphere physics.
When the station was established on December 16,
1957, it consisted of one large building that con-
tained both the laboratories and the living quarters.
A number of additional structures have been erected
since then, and now the station is about twice its
original size, with facilities for conducting a wide va-
riety of programs in the atmospheric sciences as well
as in other disciplines.

The weather at Vostok is rather monotonous, with
generally clear skies, light winds, and low tempera-
tures. (The world's record low surface temperature,
—88.3°C. (- 126.9°F.), was recorded there on Au-
gust 24, 1960.) Snowfall is negligible (see table),
but drifting is a problem, and extensive clearing is
required at the end of each winter to avoid burial of
the buildings.

Outdoor operations are possible throughout the
winter if the wind is calm and if one wears adequate
clothing and keeps active; in fact, one can stay out-
side for several hours under these conditions, even
at temperatures as low as —82°C. (-115°F.). The
chief reasons for occasionally leaving the warmth of
the buildings are to adjust or repair antennas and
transformers and to cut snow blocks to melt for
water. During the 1966 winter, each person had to
cut fifteen 35-pound snow blocks per week.

The normal station routine started with breakfast
at 0800,2 followed by a period of one or more hours

'All times given are local for Vostok.
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of general station work in which everyone was ex-
pected to participate. This consisted of such tasks as
loading snow blocks for the snow melter, moving
supplies, and participating in minor construction
projects. The heavy meal of the day was at 1400,
with soup, meat, potatoes, and fruit compote being
typical. A light evening meal was served at 1930,
followed by a period of recreation. As at all antarc-
tic stations, scientific observations were made as ap-
propriate around the clock.

Each person at the station, except for the cook
and the station leader, had to be "on duty" for one
day every two weeks. This meant washing dishes
and sweeping the floor after each meal. While "on
duty," he was expected to wash his clothes in a
washing machine and take his biweekly shower.

Preparations for Winter

I arrived at Vostok on December 28, 1965,

aboard an LC-130 aircraft from McMurdo Station.
By that time, about two-thirds of the changeover of
personnel for the 1966 wintering-over period had
been completed. The wintering-over party consisted
of 15 Soviets and the exchange scientist. There were
two meteorologists (one of whom was the station
leader, Aleksandr Artem'ev), two aerologists, four
physicists (including me), three mechanics, one radio
operator, one cook, and three doctors, two of whom
were there primarily to conduct research.3

The tractor train that brought the bulk of the 1966
resupply from Mirnyy arrived on February 16. It
consisted of eight modified heavy artillery tractors,
each of 600 horsepower. The tractors, each of
which hauled about 30 tons, brought all nonperish-
able food supplies, such as flour, salt, and sugar,

Following an incident at Novolazarevskaya in 1961,
when the lone doctor had to remove his own appendix,
all Soviet wintering-over parties have included at least
two doctors.

(Photo: J. Taylor)
A member of the wintering-over party talks by radio with
relatives in the U.S.S.R. Left to right, front, are B.
Sergeer, G. Davidov, and J. Taylor and, rear, I. Kozin

and 0. Zhukov.

required for the winter, 120 tons of diesel fuel, four
diesel generators, a new prefabricated housing unit,
and a medium-size bulldozer to install the unit.
The tractor party remained at Vostok for only six
days, as it had to be back at Mirnyy in time to
meet Oh' for the return voyage to Leningrad.
Among the many tasks completed after the tractor
party had left was the erection of two prefabricated
buildings, one of which had been brought in during
a previous year. These provided space for the new
generator and for the radio and meteorological
equipment for which the space allotted had been
insufficient.

U.S. Programs
All of the U.S. equipment was in very good op-

erating condition when I arrived at Vostok. Unfor-
tunately, N.F. Popov, the man who had operated the

Monthly temperatures, barometric pressures, wind velocities, and snow accumulation
at Vostok Station, 1966.

Temperature (- C C.)	 Pressure (mb)	Wind Velocity (m/s) Average Snow
Accumulation

Month	Max. I Mi J Avg.	Max. I Min.	 Avg.	Max.	Avg.	(mm)

January	25.8
	

48.3
	35.4
	630.6
	621.5	627.1	10	4.1

	0.2
February	24.3

	
54.9
	

42.7
	641.9
	621.9
	

633.2
	16
	

5.2
	

0.3
March
	40.2

	68.1	54.2
	641.3
	624.9	633.2

	12
	5.0
	

1.2
April
	47.4	76.4

	66.8
	635.4
	611.0
	620.7
	 4.0

	
2.6

May	 47.9	76.5	67.2
	637.2
	

613.3
	624.0	10	5.2

	3.4
June	52.3	77.5

	68.9
	635.5
	595.7
	

620.6
	

11
	

4.9
	

3.3
July	 49.0	76.5	67.3

	637.5
	619.0
	628.6	13

	
5.1
	

2.5
August	59.4	82.6	71.4

	621.8
	598.7
	610.2	14

	
5.4
	

0.2
September	46.6

	
82.8
	

67.9
	638.2
	594.7
	616.0	17

	5.9	1.0
October	45.9	70.2

	56.8	633.5
	607.1
	615.2	13

	5.5
	

0.8
November	31.7

	58.2	43.0	636.5
	614.7
	626.2	14

	
6.0
	

0.2
December	24.1	43.4

	
31.7
	641.9
	

627.5
	634.2	13	5.6
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equipment in 1965, departed prior to my arrival
in order to meet a ship schedule. However, the 1965
station leader, A. V. Chirochkov, a radio engineer
and geophysicist, had continued to operate the
equipment until my arrival, so no data had been lost.

The equipment for the five U.S. programs at Vos-
tok is located about 90 meters from the main part
of the station in a Jamesway shelter and wanigan
connected by an enclosed passageway. These two
structures are heated by a kerosene stove that daily
burns about 2 gallons of fuel in the summer and
about 5½ gallons in the winter. The only problem
experienced with the heating system arose when the
fuel tank ran low, giving the water in the fuel a
chance to freeze and clog the line.

The wanigan houses the instruments for three of
the five U.S. programs: the riometers, the VLF re-
ceiver, and the forward-scatter receiver. It also con-
tains a workbench and storage space for tools and
spare parts. The Jamesway shelter, which is some-
what larger, houses the remaining U.S. equipment:
the micropulsation receiver and the earth-current
recorder. It also contains bunks for two persons and
two desks, one of which can be converted into a
bunk. In the Jamesway entrance corridor, built in
1966, a drum of fuel was stored to keep it warm
enough for immediate use during the colder periods.

Operation of all of the U.S. experiments was es-
sentially continuous throughout 1966, with most
shutdowns being caused by failure of the main sta-
tion generators. The power problem (i.e., insuffi-
cient generator output) had diminished greatly since
1964, when a U.S. scientist first wintered at Vos-
tok. At the beginning of 1966, four 25-horsepower
generators were operational. Each was rated at 12
kilowatts, but produced about 9 kw at the altitude
of Vostok. They were used in pairs, in daily rota-
tion, so that only two units were in operation at a
time—one for the scientific programs and the other
for illumination, cooking, radio operation, etc. With
the arrival of the tractor party in February, four
more diesel generators were installed, three in the
main building and one (as an emergency unit) on a
sledge about 90 meters from the main building,
making a total of eight units available. The largest
of the new generators, rated at 100 horsepower, was
equipped with a supercharger to provide full rated
output even at the altitude of Vostok. It handled
the whole station load of about 20 kw easily.

Several periods of very interesting ionospheric ac-
tivity occurred during 1966. By far the largest mag-
netic storm took place in the first week of September.
During this storm, radio absorption was so strong
that the 20 me/s riometer recorded no signal for
several hours. At the beginning of the event, the
gain of the ELF system was reduced, but even then

the micropulsation activity was so intense that it
drove the recorders far off the scale. Strong hiss,
recorded on the VLF system, appeared to correlate
well with both auroral and micropulsation activity.
The behavior of signals received on the forward-
scatter equipment was typical of that caused by
polar cap absorption (PCA), with alternating pe-
riods of signal absorption and enhancement during
daylight and darkness, respectively. During the
September event, radio communication with all
other stations was impossible for five days. Other,
weaker but still noteworthy magnetic storms, includ-
ing PCA events, took place on March 24, May 27,
July 9, and on several other dates. When the sun
was visible at the time of a magnetic storm, it was
usually possible to correlate ionospheric activity
with a particular sunspot observed through a small
telescope.

Soviet Programs
The Soviet programs at Vostok consisted of

meteorology, magnetic observations, recording of
aurorae with an all-sky camera, ionosonde experi-
ments, and investigations of cosmic rays. In addi-
tion, two of the doctors conducted physiological
studies.

The meteorological program included a daily
radiosonde balloon flight to measure the tempera-
ture, pressure, and humidity of the atmosphere up
to a height of about 30-35 kilometers. Tracking of
the radiosonde with a very precise directional an-
tenna provided information on wind speed and di-
rection. Several types of radiometers were op-
erated at the surface to obtain data for heat-balance
determinations. Other meteorological measurements
were made of temperatures and wind gradients on a
micrometeorological tower and of snow tempera-
tures to a depth as great as 40 meters.

The Soviet magnetometers are located about 50
meters from the main building in snow tunnels that
provide a nonmagnetic and constant-temperature
environment. Generally, three 3-component mag-
netometers were in operation continuously (with
two of them making records), so that the flow of
data was virtually uninterrupted all year.

Because of problems experienced in the opera-
tion of the all-sky camera, less than half of the
scheduled photography was achieved, and this was
not of the best quality, due mainly to condensation
on the mirror. (The Soviet scientist who will op-
erate the all-sky camera during 1967 hopes to cor-
rect these problems.)

The Soviet ionosonde is similar to equipment
used at U.S. stations, except that it is somewhat
smaller. The ionosonde is located in a separate
building about 100 meters from the main part of
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the station. During 1966, the Soviet operator of the
ionosonde and the author exchanged considerable
information, since the U.S. instruments were af-
fected by the same types of events that produce un-
usual ionosonde records. In 1967, the Soviet
ionosonde operator, V. I. Sidorov, will take care of
the U.S. riometers.

The Soviet cosmic ray equipment at Vostok con-
sists of a neutron monitor and a meson telescope.
Since the activity recorded by both of these instru-
ments has some correlation with ionospheric activ-
ity, I frequently checked the cosmic-ray record dur-
ing periods of unusual ionospheric disturbance. At
all times, access to all Soviet and U.S. scientific data
was unrestricted for everyone at the station.

Winter Ends
The first flight to Vostok of the 1966-1967 season

was made by an LC-130 aircra from McMurdo on
December 12, 1966, to bring supplies for the U.S.
programs.' Soviet flights to Vostok did not begin
until January 7, 1967, because of the delayed ar-
rival at Mirnyy of Ob', which carried the supplies
and personnel to be flown to Vostok. After the
flights had commenced, bad weather delayed the
IL-14s that were to take the author and other sta-
tion personnel to Mirnyy. This was fortunate in a
way, because it allowed the 1967 operator of the
U.S. equipment (A. N. Kovalkov) and me more
than the two days originally planned to discuss the
U.S. experiments. The delayed flights from Vostok
forced Oh', which was to transport the 1966 Vostok
group from Antarctica, to remain at Mirnyy several
days longer than planned; she left on January 17.

In summary, my year at Vostok was fruitful and
enjoyable, despite the harsh climate and the lan-
guage barrier. The friendly cooperation that ex-
isted at Vostok made possible very interesting ex-
changes of ideas and provided a favorable at-
mosphere in which to work. Everyone at the sta-
tion agreed that the U.S.-U.S.S.R. exchange scientist
program in Antarctica is valuable and expressed
the hope that it would be expanded.

New AIRS Volume

Volume 9 in the Antarctic Research Series has
just been published. Edited by Morton J. Rubin, the
231-page volume is entitled Studies in Antarctic
Meteorology. It is for sale by the American Geo-
physical Union, Suite 506, 1145 19th Street, N.W.,
Washington, D. C. 20036, at $14.00 a copy.

"Antarctic Journal, Vol. II, No. 2, p. 46-47.

Elf anin Cruise 26

Cruise 26 was brief compared with the normal
length of Eltanin cruises. The ship left Wellington,
New Zealand, on November 29 and returned to the
same location on December 20, having completed
six full stations in the Tasman Sea. The scientific
program was, as usual, multifarious, with projects in
biology, oceanography, geology, and geophysics.
Several of the participants attempted to locate the
Subtropical Convergence by different techniques, but
the preliminary results of their efforts were incon-
clusive.

Most of the collections (19 out of 23) for the
University of Southern California's marine biologi-
cal program were obtained with the 10-foot mid-
water trawl. In addition to euphausids and cope-
pods, the collections included 9,026 fish and a few
large invertebrates. Surface collecting was generally
unsuccessful, and very little bottom trawling was
done. Preliminary analysis of the USC collections
indicated that none of the stations occupied on this
cruise was clearly north of the Subtropical Con-
vergence.

The party from Texas A&M University contin-
ued to pursue studies of primary productivity, dis-

Eltanin track, Cruise 26.
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(NSF Photo)
A dredge is readied for lowering from Eltanin deck.

solved and particulate organic carbon, and plank-
ton. Surface and subsurface samples were obtained
at eight stations, and another 14 sets of surface
samples were acquired between stations while the
ship was under way. Sampling and analysis proce-
dures were similar to those on Cruises 24 and 25.

One of three bottom trawls yielded 14 specimens
of Neothyris lenticularis from a depth of 200
fathoms for the University of Pittsburgh's brachiopod
program. Additional specimens were obtained in
shallow waters off New Zealand upon completion of
the cruise.

A representative of the Smithsonian Institution
obtained a variety of asteroids and other benthic or-
ganisms by Blake trawls at eight stations. Sorting
and preliminary identification were done aboard
ship and related to bottom photographs of the areas
sampled. As expected, the asteroid families Porcel -
lanasteridae and Astropectinidae were well repre-
sented in the collections.

The Institute of Marine Science of the University
of Miami carried out two projects: one on the dis-
tribution of fungi and the other on phytoplankton.
Sampling for both programs was carried out partly
in conjunction with the Lamont Geological Observa-
tory's hydrocasts. Samples for the fungal studies
were collected aseptically with Niskin bottles. At
seven stations, phytoplankton was collected from 11
depths between the surface and 200 meters; at two
stations, additional samples were obtained at 500,
1,000, 2,000 1 3,000 and 4,000 meters.

Twelve hydrographic stations were occupied for
Lamont Geological Observatory's program, which

on this cruise was carried out largely in support of
the biological studies. Standard hydrographic data
were obtained at seven stations. At stations 614
and 615, located within 46°-47°S. 159°-160 0E., a
slight thermocline plus turbulence were observed
which may have been associated with the Sub-
tropical Convergence. The temperature changed
from 12° to 10°C. over a distance of about 130
miles, after which no thermocline was evident in
the surface layers. On the northeastward return leg
of the cruise, sharp surface and deep-water tempera-
ture changes were measured over a distance of 20
miles near 47°15'S. 162°45'E., north of which the
thermocline reappeared intermittently.

Lamont Geological Observatory measured mag-
netic intensity and profiled the bottom continuously
by seismic methods. Magnetic intensity varied from
57,300 to 62,800 gammas.

Foreign scientists Dr. Lane V. Hawkins from the
University of New South Wales, Australia, and Mr.
E. Barnes from the Department of Scientific and In-
dustrial Research (DSIR), New Zealand, were es-
pecially interested in the seismic program. Mr. P.
Hughes, also from DSIR, recorded whistlers and
signals from the beacon satellites BE-132 and BE-C.

Another New Zealand scientist, Mr. Peter C.
Harper from the Dominion Museum, Wellington,
recorded 25 species of birds, of which 22 were
tubinares and 3 were Laridae. Of special interest
were observations of Phoebetria fusca, Pterodroma
leucoptera, and Oceanites oceanicus, which are
rare in this area.

The marine geology program of Florida State
University was similar to that of previous cruises.
Four piston cores, five Phleger cores, and six
"camera" cores (obtained with a modified Phleger
corer attached to the camera frame) were taken. In
addition, rock samples were collected from the bot-
tom trawls. Near 41°57'S. 160°07'E., a piston core
measuring 27.37 meters in length was obtained—a
record for Eltanin cores.

Eltanin to Return to United States
After more than five years of operations in the

Southern Hemisphere, USNS Eltanin will return to
the United States for dry-docking during October-
November of this year. The docking and yard work
will take place on the west coast at the end of Cruise
30, which is to begin at Brisbane, Australia, in early
August.

Meanwhile, Cruise 29 is being carried out between
Valparaiso, Chile, and Brisbane, with emphasis on
hydrographic studies. Cruise 30 will stress geophysi-
cal observations, including magnetic, seismic, and
gravity measurements.
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Cargo Movement in Support of

Deep Freeze 67

JOSEPH J McNALLY1

Commander, USN
U.S. Naval Support Force, Antarctica

As in each of the preceding Deep Freeze opera-
tions, the U.S. Navy provided the logistic services
necessary to support the National Science Founda-
tion's scientific program in Antarctica during Deep
Freeze 67. While the term "logistics" is broadly en-
compassing—including many facets of aircraft and
ship operations, communications, construction and
rehabilitation of facilities, personnel transportation,
and the movement of cargo—this article will be
limited to the last aspect.

Deep Freeze supplies moved from the United
States to antarctic stations may, for the purposes of
this discussion, be placed in one of two categories,
either bulk liquid fuels or general cargo, each of
which is distinct in its transportation characteristics
and requires its own special handling techniques.
General cargo includes spare parts, food, clothing,
construction materials, scientific equipment, and
fuels shipped in drums. (It excludes expedition
members' baggage and personal effects.) General
cargo is further classified by mode of transporta-
tion as surface freight (transported by ocean vessel)
or air freight.

Many Fuels Transported to Antarctica

A variety of liquid fuels is consumed in Ant-
arctica. Diesel fuels—most commonly, Diesel Fuel
Arctic (DFA)—are used for electric-power genera-

1 Assistant Chief of Staff for Logistics since July 1966.
Served in Antarctic Support Activities as Wintering-over
Supply Officer during Deep Freeze IV (1958-1959).

tion, heating, and the operation of many vehicles.
Aviation gasoline (AVGAS) is needed for piston-
powered airplanes and helicopters, while different
petroleum products (JP-4 and JP-5) are used in the
turbine-powered aircraft. Stocks of automotive
gasoline (MOGAS) are required for many ve-
hicles and small generators.

Limited amounts of two other fuels are con-
sumed in Antarctica. The diesel fuel now used at
Palmer Station for heat and power production—
Diesel Fuel One—will be replaced next year by
Diesel Fuel Marine. This substitution will permit
Palmer to support the research trawler now under
construction for future operation in the Antarctic
Peninsula area.

The principal jet fuel used in Antarctica, JP-4,
has a flash point that is so low as to be very hazard-
ous aboard ships. This year, new helicopters, which
are turbine-powered rather than piston-powered,
were placed aboard some of the icebreakers. Con-
sequently, JP-5, which has a higher flash point than
JP-4, was provided to these icebreakers.

Fuels are resupplied annually to the fuel storage
farm at McMurdo Station by various tankers, this
past season by USNS Alatna of the Military Sea
Transportation Service (MSTS) and HMNZS En-
deavour of the Royal New Zealand Navy. Over 6
million gallons of various fuels were delivered to
McMurdo (Fig. I) for storage or further shipment
to inland stations.

Transportation of fuels from Christchurch to Mc-
Murdo by tanker is a relatively easy task when
compared with their movement from McMurdo to
other antarctic stations. The latter is performed by
LC-1 30F aircraft of Air Development Squadron Six
(VX-6). During Deep Freeze 67 these aircraft,
which are fitted with 3,500-gallon internal fuel
tanks, transported a total of 668,800 gallons of JP-4
and DFA (Fig. 2) to the inland stations. In addi-
tion, over 20,000 gallons of drummed fuels were de-
livered to these stations and to coastal Hallett Sta-
tion. Palmer was supplied with fuel by USCGC
Westwind.

4

3,352
(55%)

WAS
468(8')	 DFA

1,993
(3%)3

MOGAS
260 (4%)
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Figure 1. Fuels delivered to McMurdo during Deep
Freeze 67 and storage capacities there (excluding rubber
bladders). Total delivered: 6,073,000 gallons. Total

storage capacity: 4,600,000 gallons.
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Figure 2. Fuels delivered to antarctic sta-

Freeze 67. Total delivered: 219,000 gallons.
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Most General Cargo Transported by Ship

Three sources of ships are available to the Naval
Support Force for the transportation of surface
freight: the U.S. Navy's Military Sea Transporta-
tion Service (MSTS), which provides ships on a
per diem charge basis; commercial shipping lines,
whose services are hired under either published or
negotiated rates; and the Coast Guard's icebreakers,
which move cargo as part of their total Deep Freeze
mission.

More than 14,000 measurement tons 2 of general
cargo were transported to New Zealand and Ant-
arctica by ship (Fig. 3). Over 85 percent of this
cargo, consisting mostly of antarctic supplies, was
transported in the MSTS ships Wyandot and Towle.
USNS Wyandot, which was designated to transport
supplies to Palmer while en route to McMurdo, was
delayed in arriving for loading at Davisville, Rhode
Island, due to damage sustained on an earlier
voyage. In consequence of that setback and of a
further delay imposed by a revised loading sched-

2 All references here to ship-transported cargo are in
measurement tons, a unit of volume equal to 40 cubic feet.

USARP 841 (6%)
CONST. MATL.

5,523(39%)
VX-6 650 (4.5%)

DIET. ONE CHCH 650 (4.5%)

RESUPPLY
5,875 (41%)	

"JMISC. 673 (5%)

SURFACE
SHIPMENTS

(Measurement tons)

Figure 3. General cargo delivered to Antarctica and New
Zealand by ship during Deep Freeze 67. Total: 14,212

measurement tons.

ule, she was two weeks late in departing that port.
This was not altogether unfortunate, however, be-
cause the late delivery to Davisville of 2,000 tons
of cargo, mostly construction materials and lumber
for supply stocks, was made in time for Wyandot's
departure. The lateness of Wyandot caused no sig-
nificant dela in construction projects at Palmer
since the Seabees there were able to perform other
work in the interim. Wvandot's arrival at her second
antarctic port, Winter Quarters Bay, was further de-
layed by ice which had filled the bay, but again no
significant problems resulted and her departure for
New Zealand was made on schedule.

Based on the shipping requirements of earlier
years, a third MSTS ship had been considered and
budgeted for, but the findings of a study of Deep
Freeze 67 requirements showed that not all of the
additional capacity would be necessary. To compen-
sate for the loss of refrigerator space that this third
ship would have provided, 12 portable refrigerated
("reefer") vans, each of 17-measurement-ton ca-
pacity, were substituted. Shipped to McMurdo
aboard Towle, the reefer vans proved their use-
fulness in saving valuable man-hours in ship dis-
charge and warehouse operations at McMurdo.

Two commercial vessels, SS Australian Gem and
SS African Grove, were employed to transport 1,870
tons of freight to the advance base at Christchurch.
Of this total, 1,350 tons were to be used in New
Zealand and 520 tons were to be positioned there
for airlift to Antarctica. The freight set aside for
airlift, labelled "Kilo Air," would be flown to Ant-
arctica prior to the arrival of the first Navy ships.
The first commercial ship departed Davisville on
August 12 and the second on September 15. (The
dates were staggered to provide a time cushion to
accommodate any late delivery of Kilo Air cargo to
Davisville and to ensure that the first ship would
deliver the most essential air cargo to Christchurch
prior to the opening of the season.) The ships com-
pleted their discharge at Port Lyttelton on Septem-
ber 20 and October 16, respectively. Compared
with Deep Freeze 66, only minor problems, caused
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INLAND AIR
CARGO

(Short tons)

by substitution of ships and changing of schedules,
were encountered in the use of commercial freighters.

Coast Guard icebreakers, the third category of
ships, transported the balance of the surface freight.
Glacier delivered the majority of the cargo originat-
ing on the West Coast and in Hawaii. Its shipments
included materiel from the Naval Civil Engineering
Laboratory at Port Hueneme, California, and the
Naval Supply Center and the Naval Shore Elec-
tronic Engineering Activity, Pacific, both of which
are located at Pearl Harbor. Staten Island, which
was diverted to Hawaii for voyage repairs, was
able to carry cargo which did not arrive in time for
shipment aboard Glacier. Westwind carried the con-
struction materials and equipment initially required
for Palmer Station.

Air Freight Plans Adjusted

The forecasted air-cargo requirement for Deep
Freeze 67 was very similar to that of the preceding
season, and a similar movement program was de-
veloped. But, for many reasons, air cargo did not
become available for shipment as expected, causing
gloomy predictions of excess airlift capacity.

Unexpected developments, however, provided op-
portunities to make use of the airlift capacity origi-
nally programmed. The discovery of a pool of oil
that had accumulated beneath the old garage at Mc-
Murdo Station prompted a decision to expedite com-
pletion of a new garage already under construction.
Diverting some of the construction materials from
surface shipment to airlift increased the air-cargo
shipments by about 55 tons. In another instance, it
became readily apparent, shortly after the opening
of the season, that the McMurdo gasoline supply
would be exhausted long before the first tanker
could arrive. As an interim measure, over 35 tons
of drummed gasoline were flown to McMurdo. The
excess airlift capability was reduced in other ways
also: increased quantities of fresh provisions were
flown to Antarctica, and it was possible to ship
"nice-but-not-essential" materials and equipment.
Parcel post mail, formerly transported to Antarctica
by tankers and icebreakers, was flown in this sea-
son, much to the pleasure of the men there.

As in former years, most of the air cargo flown
from New Zealand to Antarctica was carried by the
C-121Js of VX-6 and C-130Es provided by the
Military Airlift Command (MAC). Smaller quan-
tities were transported by VX-6 in its LC-130Fs
and, during the peak of the airlift operations, by
MAC in C-l24s and a C-141. In addition to the U.S.

Air shipments are cited in short (i.e., 2,000-pound) tons.
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Figure 4. General cargo, excluding passengers and personal
baggage, airlifted to New Zealand and Antarctica during

Deep Freeze 67. Total: 450 short tons.

LETT
(3%)

Figure 5. General cargo airlifted from McMurdo to
other stations during Deep Freeze 67. Total: 740 short tons.

airlift, the Royal New Zealand Air Force provided
three C-130H flights. Over 351 tons of cargo had
been flown to Antarctica by December 15, when
the peak airlift season ended. This compares favor-
ably with a similar Deep Freeze 66 lift of 300 tons
and—when viewed against the Deep Freeze 67
projection of 225 tons for this period—clearly re-
flects an improved utilization of scheduled flights to
McMurdo. The total Deep Freeze 67 airlift of
450 tons (Fig. 4) exceeded last season's by 98 tons.

In addition to the passengers carried and the fuels
delivered to the inland stations from McMurdo,
VX-6 distributed about 740 tons of general cargo
(Fig. 5). The lion's share was carried by LC-130F
Hercules aircraft, assisted in the deliveries to Hallett
and Brockton Stations by LC-117s.

The resupply of antarctic stations is never a static
affair. Each season provides new experiences that
lead to improved methods and greater economy.
Only in this light was Deep Freeze 67 a normal
support year.

Antarctic Journal Index
An index for Volume I of the Antarctic Journal

is in preparation and will be published in the July-
August 1967 issue.
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Deep Freeze Aviation Losses
in Antarctica
	 L

J. VERLAUTZ
Major, USA

U.S. Naval Support Force, Antarctica

Air operations in Antarctica have constantly
taken their toll of men and machines. Air Develop-
ment Squadron Six (VX-6) has borne most of the
aviation misfortune, but the Air Force, the Army,
and the icebreaker-based helicopter detachments
have all suffered losses.

Deep Freeze 67 was the first accident-free year
in the antarctic annals of VX-6, a tribute to the con-
scientiousness and skill of the squadron's aircrews
and maintenance personnel, but the just-finished
season was not uneventful for the squadron nor for
the other U.S. aviators in Antarctica. The Army
aviation detachment lost a UH-ID helicopter while
supporting the Byrd Land survey team, and a Coast
Guard UH-13 helicopter crashed near Coulman
Island. VX-6 itself was faced with six potential ac-
cidents.

The last and most serious of those incidents oc-
curred less than a month before the last VX-6 plane
left New Zealand for the United States. On Febru-
ary 7, 1967,  the ski-retraction system of an LC-
130 bound from McMurdo to Christchurch failed
in flight, and the plane approached Harewood Air-
port with its port ski drooping at an angle of
30-40° (Fig. 1). Shortly after touchdown, the ski
twisted sideways, causing substantial damage to it
and the landing gear, but no injuries resulted.

An emergency that occurred three months earlier
illustrates how treacherously the Antarctic can treat

(U.S. Navy Photo)

Figure 1. Hercules approaches Christchurch International
Airport with damaged port ski assembly.

(U.S. Navy Photo)

Figure 2. LC-117 (foreground) is assisted by LC-47 after
emergency landing during Deep Freeze 64. The shape of
the vertical stabilizer is the most visible difference between

the LC-117 (squared tail) and the LC-47.

the aviator. In this case, the plane's occupants
were threatened even before they were airborne. An
LC-130F, attempting to depart Byrd Station on No-
vember 5, 1966, encountered very severe blowing
snow that reduced visibility to the point that the
plane could neither take off nor safely taxi back to
its starting point. The winds persisted, and the plane
and its beleaguered occupants were located only
after a seven-hour search by station personnel.

Thirty-three Aircraft Lost in 12 Years

Not one year of Deep Freeze operations has
been left unscarred by antarctic flying conditions.
Disregarding those accidents which occurred out-
side Antarctica or which did not destroy an aircraft
or necessitate its abandonment, 12 years of Deep
Freeze aviation have brought an average loss of
three aircraft per season (Table 1) and have
claimed 25 lives (Table 2).

Military versions of the DC-3---the LC-47 and
LC-117 (Fig. 2)—head the list of losses with 10
planes destroyed and six lives taken. Only two Navy
P2V airplanes were lost in Antarctica, but these
mishaps killed nine men. Two Air Force C-124s
were lost, one in 1956 and one in 1958. A thor-
ough effort salvaged most of the first C-124, which
crashed on landing at McMurdo, but the Air Force
lost the entire plane and six personnel in the tragic
1958 crash near Hallett Station.

Until 1965, when the need for a light, fixed-wing
aircraft in Antarctica ended, the de Havilland U-lB
Otter (Fig. 3) was in frequent use to transport
small parties over short distances. Two men perished
in one of the Deep Freeze IV accidents involving
an Otter. The loss of two Otters during Deep
Freeze I took no lives, but the second of those acci-
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Table I. Deep Freeze aircraft destroyed or abandoned in Antarctica.'

Aircraft
Operation	 Date	 Vicinity	 Type	 Remarks

DF I	 22 Dec 55	 Cape Bird	 U-lB
3 Feb 56	 Edward VII Peninsula	 U-lB

OF II	 17 Oct 56	 McMurdo Station	 P2V	 4 fatalities.
29 Nov 56	McMurdo Station	 C- 124	 Air Force; salvaged.
12 July 57	McMurdo Station	 UH-19	 I fatality.

DF Ill	 I Dec 57	 Little America	 U14-1313	 From USS Atka.3 Dec 57	 Little America	 Ul-I-19	 From USS Atka.
DF IV	 16 Oct 58	 Hallett Station	 C-124	 Air Force; 6 fatalities.

22 Oct 58	 McMurdo Station	 U-ID
4 Jan 59	 Marble Point	 U-lB	 2 fatalities.1 Feb 59	 Weddell Sea	 CFI-19	 From USS Glacier.

DF 60	 IS Sept 59	Hallett Station	 LC-47
6 Jan 60	 Byrd Land	 LC-117

DF 61	 31 Nov 60	McMurdo Station	 EC-121K	 Naval Oceanographic Office
Project Magnet aircraft.

OF 62	 9 Nov 61	 Wilkes Station	 P2V	 5 fatalities.12 NOV 6,	 Sentinel Range	 LC-47
DF 63	 22 Nov 62	Sentinel Range	 LC-1 17

22 Nov 62	 Wright Valley	 UH-34
25 Nov 62	 Davis Glacier	 LC-47
23 Dec 62	 McMurdo Station	 LH.34

DF 64	 I Nov 63	 Hallett Station	 UH-1B	 I Both Army, bothI Nov 63	 Hallett Station	 UH-113	 1 salvaged; see text.28 Nov 63	 McMurdo Station	 CH-19E	 From USS Atka.
DF 65	 22 Oct 64	 Lillie Glacier	 LC-478 Nov 64	 Victoria Land	 LJH-IB	 Army helicopter unit.4 Dec 64	 McMurdo Station	 UH-13	 From USS Staten Island.7 Dec 64	 Erebus Bay	 LH-34	 Salvaged.II Dec 64	 Horlick Mountains	 LC-47
DF 66	 6 Oct 65	 Williams Field	 LC-475 Dec 65	 Horlick Mountains	 LC-472 Feb 66	 Ross Ice Shelf	 LC-47	 6 fatalities.
OF 67	 5 Nov 66	 Byrd Land	 UH-ID	 Army helicopter Unit.22 Nov 66	 Coulman Island	 UH-13	 From USCGC Glacier.2

Compiled from official sources. Dates in Greenwich Mean Time whenever available; geographic names and aircraft designations conform to
current official nomenclature. e.g., the LC-47 was formerly designated as R413-5, the LC-117 as R413-8, the EC-121K as WV-2; all losses are shore-based Navy aircraft unless noted otherwise.

2 Glacier transferred from Navy to Coast Guard in 1966.

Table 2. Deep Freeze atiatioii fatalities in Antarctica.

Name	 Year	 Aircraft	 Remarks

It. David M. Carey	 1956	 P2V
AD] Marion 0. Marze	 P2V
ATI Charles S. Miller	 P2V
Capt. Rayburn A. Hsidnian	 P2V	Marine Corps officer
AD2 Nelson R. Cole	 1957	 U14-19

S.Sgt. Leonard M. Pitkevitch	 1958	 C-124	Air Force member
S.Sgt. Nathaniel Wallis	 C-124	Air Force member
T.Sgr. Iman A. Fendley	 C-124	Air Force member
AIC Richard J. DeAngelo	 C-124	Air Force member
A2C Kelly Slone	 C-124	Air Force member
A2C Robert L. Burnette	 C-124	Air Force member

Lt. Harvey E. Gardner	 1959
	

U- tB
Lt. (jg.) Lawrence J. Farrell	 U-I B
Dr. Edward C. Thiel	 1961	 P2V	University of Wisconsin
It. Comdr. William D. Counts	 P2V
Lt. (jg.) Romuald P. Compton	 P2V
ADR2 James L. Gray	 P2V
AMHI William W. Chastain	 P2V

Lt. Harold M. Morris	 1966	 LC-47
Lt. William D. Fordell	 LC-47
Lt. Comdr. Ronald Rosenthal	 LC-47
ADJ3 Charles C. Kelley	 LC-47
ATI Richard S. Simmons	 LC-47
ADR3 Wayne M. Shattuck	 LC-47
SK2 Burl Moulder, Jr.	 In a cargo operation
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(U.S. Navy Photo)

Figure 3. The de Havilland U-1B Otter, often used to
transport field parties, was involved in only one fatal crash.

dents, on February 3, 1956, all but stopped antarc-
tic operations for a full week while the plane was
being hunted. The accident also wrought a major
change in search and rescue techniques. Because it
was feared that the plane would be found in an
inaccessible area, a Marine Corps parachutist was
sent for. (Captain Rayburn Hudman was dispatched
from Patuxent, Maryland, but the P2V bearing him
crashed in the jungles of Venezuela. He was later
killed in another P2V crash in Antarctica.) When

the survivors of the Otter crash were found (40 miles
from the crash site because they had started the
100-mile trek to Little America), they were indeed
in an area where the landing of a fixed-wing aircraft
would have been difficult, so a helicopter retrieved
them. The lessons learned in this rescue effort
prompted the formation later that year of an
antarctic pararescue team (cf. following article).

Considering the great number of flying hours
amassed by helicopters and the fact that icebreaker-
based helicopter operations are at best hazardous,
the loss record of these aircraft is low. Over the
past 12 years, six ship-based helicopters have been
lost, fortunately without fatalities. During the same
period, VX-6 lost three of its shore-based heli-
copters. One aircrewman was killed instantly in a
winter helicopter accident at McMurdo on July 12,
1957, while two other crew members, though seri-
ously injured, recovered. No serious personnel in-
juries accompanied the loss of four Army helicopters,
and two of these, the UH-lBs which were seriously
damaged in a 1963 storm at Hallett Station, were
recovered and returned to the United States.

One fatality resulted from aviation ground opera-
tions rather than an aircraft crash. At South Pole
Station in 1966, a sailor was crushed between the
loading ramp of an LC- l 30 and a 20-ton sled which
was being positioned to receive cargo from the plane.

Pararescue Team Trains for

Next Season

F. A. PREHN
Lieutenant Commander, USN

Air Development Squadron Six

In October 1956, the Chief of Naval Operations
authorized Air Development Squadron Six (VX-6)
to organize a pararescue team for Operation Deep
Freeze. This summer the squadron will train an-
other group of men for possible air-dropping in ant-
arctic regions where aircraft cannot land. The in-
tensive training prepares the team to parachute to a
stricken party, provide limited medical care, and
traverse with the survivors to an area where the
team can survey and set up a landing site for rescue
aircraft.

The 12-man team is composed entirely of vol-
unteers froii the rolls of VX-6, and assignment to
the team is in addition to the men's normal duties.
Both of the team's two officers are qualified naval
parachutists. The officer-in-charge reports to the
commanding officer of VX-6, who is responsible to
the Commander, Task Force 43, for all aerial search
and rescue operations in and adjacent to Antarctica.
By chance, many of the past VX-6 pararescue offi-
cers have been members of the Navy's Supply
Corps, and it is gradually becoming a tradition in
the squadron that the team be headed by an officer
of that corps.

The team is organized into three 4-man sub-
teams, and the men are assigned to their primary
duties at locations that permit each subteam to mo-
bilize quickly for independent operation. Two of
the subteams are assigned at McMurdo Station,
while the third is normally located in Christchurch,
New Zealand, the advance headquarters of the U.S.
Naval Support Force, Antarctica. Each subteam in-
cludes a jumprnaster, a hospital corpsman, and
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a parachute rigger; the fourth member is drawn
from one of the many other specialties in the
squadron. All of the members are trained in ant-
arctic survival and rescue techniques, and, to further
assure the success of rescue efforts, the men are
crosstrained in their teammates' special skills, with
particular emphasis being placed on first aid.

Because of the annual turnover in squadron per-
sonnel, about 50 percent of the team members must
be replaced each year. Volunteers are medically
and psychologically screened and then put through
a rigorous ground-training course during the sum-
mer at the squadron's Quonset Point, Rhode Island,
home base. After completion of the ground train-
ing, the officer-in-charge selects replacement mem-
bers for the team on the basis of the volunteers'
training achievements, motivation, and adaptability
to the requirements of antarctic pararescue opera-
tions. Jump training is not begun until the final se-
lection of the team members is made.

All ground training is given by experienced team
members. The four-week preliminary course in-
cludes eight hours of lectures on such subjects as
safety procedures, wind-drift indication, parachute
canopy control, and emergency parachute landings.
An additional 16 hours of field training familiarizes
the prospective team members with parachute no-
menclature, wind drag, parachute packing, and the
use of the reserve parachute; also during this pe-
riod they learn how to exit from different types of
aircraft and how to cushion the landing impact by
tumbling upon touchdown. The volunteers also at-
tend a course at the Quonset Point dispensary on
first aid and self-help, and corpsmen on the team
periodically conduct further training in the treatment
of all types of injuries.

(U.S. Navy Photo)

Pararescue members make a final check of their equip-
ment before a practice jump.

After completion of the ground training phase,
those men who are selected to join the team begin
their practice jumping at the Lakehurst, New Jersey,
facilities of the U.S. Naval Air Technical Training
Unit. The training is conducted by VX-6 jump-
masters with the assistance of instructors from the
training unit. All jumps during this phase of the
training program are made from VX-6 airplanes
flown by squadron pilots. To qualify as a basic
parachutist, each trainee must make at least five
static-line jumps. An additional five jumps entitle
the member to wear the gold wings of a naval para-
chutist.

By the time of the annual September deployment,
all members of the team are qualified as naval para-
chutists. Shortly after the squadron begins opera-
tions in Antarctica, additional practice jumps are
made over the Ross Ice Shelf from squadron LH-
34D helicopters and LC-130F and LC-117 air-
planes. During the five-month deployment, each
team member averages 10-15 training jumps.

As soon as possible after arrival at Williams
Field, the squadron's main base on the Continent,
the entire team isis assembled there for an intensive
course in antarctic survival and cross-country travel.
The course consists of one day in the classroom and

pa

(U.S. Navy I'/iofo)

Pararescue team member descends on target in practice
jump at Williams Field.
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Results and Observational Data. Edited by A. F.
Treshnikov. 1963. Soviet Antarctic Expedition.
Transactions, Vol. 39. 288 p.tt(r f(U.S. Navy Photo)

Members of the Federated Mountain Clubs of New Zea-
land train pararescue team members in climbing techni -

ques during Deep Freeze 67.

three in the field. The men are taught traverse
techniques, climbing and crevasse procedures (such
as fall arrestment and the use and care of safety
lines and related equipment), and igloo construction.
This field training is generally held in the crevasse
fields on the slopes of Mount Erebus. Since 1962,
this instruction has been given by experienced moun-
tain climbers of the Federated Mountain Clubs of
New Zealand, who devote their annual vacations to
training the pararescue team and those scientists who
are in Antarctica for the first time. The moun-
taineers are transported to and from the Continent
for this purpose on scheduled VX-6 flights.

In a rescue situation, the four members of a sub-
team would not jump with extra equipment on their
persons, but would be accompanied by a drop kit
containing sufficient equipment to support them dur-
ing a traverse of several days. An additional, larger
drop kit is kept ready for parachuting to the site of
a crash or rescue. This kit contains supplies and
equipment to support several men in a survival situ-
ation for a long period of time.

In the 10 years since the pararescue team's in-
ception, no emergency has arisen that has required
the parachutists to fulfill their rescue function, but
the airmen of VX-6—and the scientists whom they
support across the Continent—are encouraged by the
knowledge that the team stands ready for an emer-
gency from the time of its arrival in Antarctica
until the departure of the squadron's last aircraft.

Translations in Preparation

The following Russian publications have been
submitted by the National Science Foundation for
translation under the Israel Program for Scientific
Translations:

Arctic and Antarctic Scientific-Research Institute.
Sixth Cruise of the d/e Oh', 1960-1961: Scientific

Arctic and Antarctic Scientific-Research Institute.
Seventh Cruise of the d/e Oh', 1961-1962: Scien-
tific Results and Observational Data. Edited by V.
KH. Buinitskii and M. E. Ostrekin. 1965. Soviet
Antarctic Expedition. Transactions, Vol. 44. 219 p.

Arctic and Antarctic Scientific-Research Institute.
Geophysical Studies in the Soviet Arctic and
Antarctica, No. 4. Edited by A. P. Nikol'skii and
A. 1. 01'. 1962. Its Transactions, Vol. 241. 113 p.

Kruchinin, IU. A. Ice Shelves of Queen Maud
Land. Edited by IA. IA. Gakkel'. 1965. Arctic and
Antarctic Scientific-Research Institute. Soviet Ant-
arctic Expedition. 179 p.

Ravich. M. G. and D. S. Solov'ev. Geology and
Petrology of the Central Sector of the Mountains of
Queen Maud Land, East Antarctica. 1966. Scien-
tific-Research Institute for Arctic Geology. Trans-
actions, Vol. 141. 357 p.

Netherlands Accedes
to Antarctic Treaty

On March 30, 1967, the Netherlands acceded to
the Antarctic Treaty, the fourth nation to do so.
(Poland acceded in 1961, Czechoslovakia in 1962,
and Denmark in 1965.)

The Treaty was signed in Washington, D.C., on
December 1, 1959, by the following 12 countries:
Argentina, Australia, Belgium, Chile, France, Japan,
New Zealand, Norway, the Republic of South Af-
rica, the U.S.S.R., the United Kingdom, and the
United States.

Errata in Vol. II, No. 2:
On p. 37, both caption and text should read that

three trips were made by RNZAF aircraft; on p. 56,
the entry for January 10 should read "Third" vice
"Second."

On p. 49 and 55, the correct dates for the
ascents of Vinson Massif are December 18-20. On
p. 50, the correct dates for other ascents are De-
ceniber 21-24 for Mount Shinn, January 6 for Mount
Tyree, and January 12 for Long Gables.
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(U.S. Navy Photo)
Aerial i'icii' southwestward from tip of Hut Point Peninsula. Mount Discovery is on
horizon at right.

The Antarctic Scene:

Aerial vicii' of part of the A (l/lliraItv Moiiiitaiii,r near Hallett Station.
(U.S. Novi- Photo)
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The 8th Japanese Antarctic
Research Expedition

WAKEFIELD DORT, JR.'

Department of Geology
University of Kansas

After an interruption of three years caused by the
retirement from antarctic service of the relief ship
Soya and the time taken to construct a replacement
vessel. Japan resumed an active program of antarctic
research and exploration with the reopening of Showa
Station on December 31, 1965 . 2 This began the
seventh in a series of Japanese expeditions that have
conducted studies in the Prince Olav Coast area of
East Antarctica since 1957. The eighth expedition
in that series was made during the 1966-1967
austral summer.

command of Captain Mitsutoshi Matsuura. Follow-
ing a south-southwesterly course through the straits
and seas of the East Indies, Fuji reached Fremantle,
Australia, on December 16. Final supplies and ma-
terials were taken on board, a reception was held
for Australian officials, and the U.S. exchange sci-
entist was welcomed before the scheduled departure
on December 22.

The first iceberg was sighted in the evening of
December 29 at 56°S., and the edge of the pack ice
off the coast of Enderby Land was reached six days
later at 65°S. 50°E. From that point on, the route
traversed areas varying from completely open water
to very close pack ice. As the pack became
heavier, the 7,760-ton, 12,000-horsepower Fuji
pushed steadily ahead under the skillful guidance of
Captain Matsuura. The ship's Bell 47GA helicopter
and one of its two Sikorsky S-61A helicopters were
used to scout a route through areas of particularly
heavy concentrations of thick floes and the great
tabular icebergs that are characteristic of antarctic
waters.

lima

Al

(Photo: Wakefie ld Dort, Jr.)

Showa Station on East Ongul Island. Fuji is berthed at the southern edge of the island.

Voyage South
The 8th Japanese Antarctic Research Expedition

(JARE-8) departed Tokyo on December 1, 1966,
aboard JMSDF Icebreaker 5001 Fuji under the

1 U.S. Antarctic Research Program Representative with the
8th Japanese Antarctic Research Expedition.

Antarctic Journal, Vol. 1, No. 5, p. 235-238.
I Japanese Maritime Self-Defense Force.

Throughout the voyage south, frequent meetings
of the scientific and technical personnel were held
under the direction of Dr. Tetsuya Toni, leader of
JARE-8. Close liaison was maintained with Cap-
tain Matsuura and key officers of Fuji, and small
committees of expedition members worked at
length to develop carefully detailed logistic plans
that covered all phases of unloading about 450 tons
of cargo from the ship by means of the two Sikor-
sky twin-turbine helicopters.
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Research En Route

Laboratory space is ample on Fuji, enabling ex-
pedition scientists to carry on research projects while
at sea. En route southward from Fremantle,
JARE-8 members maintained continuous records of
upper atmosphere phenomena, including cosmic
rays, aurora and airgiow, VLF radio-wave propa-
gation, whistlers, electrostatic potential, and ionos-
pheric absorption. Whenever possible, a portable
gravimeter was placed on the sea ice to gather data
to augment the gravity record obtained continuously
aboard ship. Difficulties experienced with the op-
eration of a proton magnetometer partially frus-
trated attempts to obtain a continuous record of
magnetic intensity.

Surface-water samples were obtained and ob-
servations of both physical and biological features
were made at various depths three times each day
until the ship entered heavy pack ice. Chemical
analyses of seawater were run routinely, and both
zooplanktonic and phytoplanktonic determinations
were carried out. On one occasion, the fauna and
sediments on the continental shelf were sampled by a
dredge. Seismic profiles of bottom-sediment thick-
ness were obtained at three stations, and the ship's
echo sounder plotted a continuous profile of water
depth, which at one point resulted in the discovery
of a large, hitherto unknown seaniount. The gla-
ciologists made detailed observations of the structure
and variations in the annual sea ice. The USARP
representative recorded data on structures of the
cliffed sides of tabular icebergs as well as on the
occurrence, appearance, and behavior of three
species of seals observed on the pack ice and two
species of penguins on the fast ice.

"r	; *r•	.. -	--"	..	.
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(P/iota: Wakefield Dort, Jr.)

Helicopter brings sling load to S/iowa

(Photo: Wakefield Dort, Jr.)

Cargo piled on ice beside Fuji awaits transfer b y he/icoper
to S/iowa.

Resupply of Showa Station
Fuji entered the fast ice at 68°S. 40°30'E. on

January 7. On the same day, the first air contact
was made with the wintering party of JARE-7 at
Showa and the airlift of mail and fresh food began.
For five of the next seven days, air transport of
first-priority supplies continued, except during pe-
riods of heavy fog. Meanwhile, Fuji continued
through the fast ice, demonstrating her power by
cutting through an average of about 150 meters of
ice 1 .5-2 meters thick with each charge forward at
70 percent of her engine capacity. After encounter-
ing weaker ice close to shore, she was able to pro-
gress almost continuously and to make a triumphant
arrival at Showa on January 14.

Fuji tied up only 200 meters from the northeast-
ern shore of East Ongul Island, a straight-line dis-
tance of about 1,300 meters from the landing pad at
Showa. Full-scale off-loading operations began
within an hour. A cargo-sorting "yard" and a heli-
copter pad were set up on the ice alongside the
ship. About one quarter of the expedition person-
nel, together with a large contingent from the
ship's crew, formed a working party to remove cargo
from the holds, sort it on the ice, and load the two
Sikorsky helicopters. At the other end of the air
shuttle, another party drawn mainly from the ship's
crew unloaded the helicopters, while expedition
members simultaneously commenced several phases
of the construction program under the leadership of
Dr. Kou Kusunoki, who was in charge of the sum-
mer party.

After six days, fog interrupted flight operations,
but by that time most of the cargo had been deliv-

May-June, 1967	 79



ered to the base. A few additional flights were
made, and final airlift of frozen foods was com-
pleted on January 26. In only 12 days, the heli-
copters had made 316 flights and moved almost 450
tons of cargo, more than 40 percent of which was
carried in slings beneath the aircraft. This feat was
accomplished by only 9 pilots and 4 aircrewmen,
backed up by a maintenance group of 3 officers and
17 enlisted men.

During the same period, five concrete-base, steel-
frame buildings were erected. The most impres-
sive of these are a 6- by 23-meter aeronomy lab-
oratory, with living quarters for four men, and a
6- by 16-meter mess hall with kitchen and lounge.
The latter building, which is equipped with modern
Japanese lighting fixtures, wall decorations, uphol-
stered furniture, and extensive bookshelves, is surely
the most beautiful building in Antarctica today.
This and other construction, including an air-traffic
control center, a radiosonde balloon-inflation shed, a
garage, and broad storage corridors around the new
mess hail, virtually doubled the floor space at
Showa Station. In addition, the former mess hall
was completely refurbished and converted into a
modern biological laboratory, with quarters for two
men, and the base leader's quarters were renovated.

Research Ashore
Reports of unusually heavy concentrations of

pack ice along the coast of East Antarctica and the
entrapment of the resupply ships Nella Dan and
Thala Dan (cf. p. 57) caused considerable concern
for the ability of Fuji to escape from Showa as late
in the season as was originally planned. The sched-
uled departure date was therefore advanced seven
days. As a consequence, very little time was avail-
able for shore-based research by scientists of the
summer party.

Activity was further restricted by a five-day pe-
riod of clouds, fog, and light snow. However, on
February 1 an eight-man party was airlifted to a
campsite at the southwestern corner of the Skarvsnes
Foreland. The group consisted of a bedrock geolo-
gist, two geomorphologists (the author being one),
a geochemist, a microbiologist, and three repre-
sentatives of Japanese news media. As this party
of scientists was the first to be placed at a field lo-
cation by helicopter during a Japanese expedition,
much interest was shown in it by news media.

The undertaking was notably successful. Only
three and one half days were available, but in that
time the group, operating as a unit, made a general
reconnaissance of about half of the Skarvsnes ice-
free area. A number of scientifically important dis-
coveries were made, and it is certain that more de-

tailed studies will be planned for the near future.
Furthermore, the expedition gained valuable ex-
perience in the techniques of providing helicopter
support to scientists in the field.

Outward Bound

In the meantime, the relieved members of the
previous year's expedition had moved onto the ship,
and on February 6, after a stay of 22 days, Fuji
departed East Ongul Island. A brief stop at the
Langhovde Hills provided an opportunity for sci-
entists and sailors alike to explore a small part of
the northwestern shore of this ice-free area and to
set foot on the continent of Antarctica.

The track that had been cut through the fast ice
on the inbound journey was easily retraced, such
rapid progress being made that Fuji stopped near
the edge of the fast ice for two days to allow final
air contact to be made with Showa Station. On Febru-
ary 10, the ship continued eastward in the hope that
a visit to Molodezhnaya would be possible. How-
ever, extremely heavy pack ice was encountered—
some buckled floes reaching to the level of the flight
deck—and the plan was abandoned. Turning west-
ward. Fuji skirted the edge of the pack, which was
from one to two degrees of latitude farther north
than it had been the previous year. Intergovern-
mental arrangements had been made for an official
visit to SANAE, but this plan also was frustrated.
After standing by near the station through three
days of snow showers, low clouds, and fog, the ship
headed northward in the evening of February 22 in
order to keep its schedule of mid-ocean research
and arrival at Cape Town.

As the ship proceeded toward South Africa, its
course alternately traversed broad expanses of clear
ocean and areas in which there were local concen-
trations of icebergs. Groups of bergs were encoun-
tered just south of the Antarctic Circle and again
between 580 and 63°S. Most of them were of the
small tabular type or angular remnants of this type.
A very large, lone tabular berg was unexpectedly
encountered near 55°S., and surprise was again evi-
denced when a group of 200 or more bergs was en-
countered in the general area of 46°-48°S. 3°-4°E.

During the remainder of the voyage, Fuji paused
only for oceanographic sampling. The ship dropped
anchor in Table Bay on March 7 and all hands
looked eagerly toward Cape Town. After a week's
stay, Fuji turned eastward for Colombo and Tokyo.
The USARP Representative continued northward
by airliner for meetings with antarctic scientists in
several European countries before returning to the
United States.
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First Scheduled Winter
Flights to Antarctica

In the light of the full moon on June 19, or
on a date as soon thereafter as weather permits,
an Air Development Squadron Six LC-130F will
fly from Christchurch, New Zealand, to McMurdo
Station, Antarctica, on the first scheduled winter
flight to the Continent in the history of antarctic
operations. The main purpose of the flight will be
to transport to the station a five-man scientific
group and an automotive engineer. The scientific
group will start new research projects and will
remain at McMurdo at least until mid-August, when
the second of two planned winter flights will take
place. The engineer will replace one who was in-
jured last February and evacuated just before the
end of the summer season.

Rear Admiral J. Lloyd Abbott, Jr., commander of
the U.S. Naval Support Force, Antarctica, will direct
the flight. Two LC-130Fs will leave the United
States on June 10 and 12 and arrive at Christ-
church on June 14 and 16. respectively. While one
of these aircraft makes the round trip to McMurdo
Station, the other will stand by in a search-and-
rescue capacity at Christchurch. It is expected that
the flight to Antarctica will also take a few critical
items of supply, mail, and some fresh provisions.

During most previous years of antarctic opera-
tions, scientific and support personnel who have
wintered-over at McMurdo have been isolated there
from late February or early March until late Sep-
tember or early October. This isolation was imposed
largely by the difficulties of operating aircraft in
the intense cold and darkness and in obtaining
adequate information on the weather along the
flight path. Clearing and lighting the airfield for
landings also pose problems. The few winter flights
that have been made to Antarctica have been oc-
casioned by medical emergencies at Byrd Station,
in 1961 and 1966, and at McMurdo, in 1964 and
1966. Now, for the first time, new personnel will
join the scientific complement at McMurdo Station
during the winter months. Thus, senior scientists
will be able to carry out field research in Antarctica
during a period of the year that is often more con-
venient to them—the Northern Hemisphere summer.

The scientific group that will be flown in consists
of Dr. Jacques S. Zaneveld, Director of the Institute
of Oceanography, Old Dominion College, Norfolk,
Virginia; four scuba divers from Old Dominion
College and the University of Miami; and an auto-
motive engineer from the University of Wisconsin.

Two of the divers will assist Dr. Zaneveld, and the
other divers will begin a study for Dr. John S.
Bunt of the Institute of Marine Science, University
of Miami.

By means of scuba diving, Dr. Zaneveld plans
to investigate the occurrence of benthic algae and
the adaptation of these plants to the extreme winter
conditions under the ice shelf off either Cape Royds
or Cape Evans, or both. Similar investigations con-
ducted by Dr. Zaneveld in the summers of 1963-
1964 and 1964-1965 revealed not only that algal
beds occur under the fast ice near the two capes,
but also that a number of species bear fruiting
structures as early in the season as October.

Dr. Bunt's group will resume studies which he
began during the 1966-1967 austral summer of
microalgae and protozoans in the antarctic pack-ice
belt. The objective is to determine the extent of
algal development and, thereby, to provide a basis
for estimating primary productivity throughout the
belt. Measurements of light penetration, salinity,
and temperature will be taken by the two divers.
Also determined will be the concentrations of dis-
solved oxygen, phosphate, nitrate, and silicate, and
the pH of water and ice samples, as well as carbon-
14 uptake by organic and inorganic substances.

New Member

on Advisory Panel

A new member has been appointed to the Na-
tional Science Foundation's Advisory Panel for
Antarctic Programs. He is Dr. Ernst Stuhlinger,
Director of the Research Projects Division at NASA's
George C. Marshall Space Flight Center, Hunts-
ville, Alabama, who visited Antarctica in January
as a guest of the National Science Foundation. Dr.
Stuhlinger replaces Dr. Robert Cushman Murphy,
American Museum of Natural History.

The other members of the Advisory Panel are
Dr. Laurence M. Gould, University of Arizona
(Chairman); Ambassador Paul C. Daniels, Lake-
yule, Connecticut; Dr. Richard M. Goody, Harvard
University; and Dr. Laurence Irving, University of
Alaska.

The Panel was established in 1963, under the
name Advisory Committee for the Office of Antarc-
tic Programs, to consider broad aspects of the U. S.
Antarctic Research Program. Since then, it has held
five meetings, the latest on April 24, 1967.
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Tourism
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EDWIN A. McDONALD*
Captain, USN (Ret.)

Alpine Geophysical Associates, Inc.

(Photo: E. A. McDonald)

Cruise ship Lapataia anchored in Arthur Harbor.

It is probable that the old-time antarctic ex-
plorers seldom gave much thought to the prospect
of tourist trips to Antarctica. After all, their ex-
ploratory voyages were usually far from luxurious,
so it was fairly difficult for them to envision anyone
being willing to pay good money to be removed
from the blessings of civilization just to see antarctic
scenery. Yet, within the past two years, three well-
advertised travel expeditions have taken tourists to
the Antarctic Peninsula area, and three other tours
were made in 1958 and 1959—the Argentine-
organized cruises of Les Eclaireurs and Yapeyu,
respectively, which touched at the stations on Mel-
chior and Deception Islands and at installations in
other localities.

A great deal of curiosity and comment has been
generated by reports of antarctic tourism. Re-
actions have been reported in the press to range
from favorable interest to apprehensive hostility,
based on equally varied predictions that sightseers
would pose no particular problem or that they might
irreparably damage the scientific usefulness of the
sites they visited. A description of this year's
January and February tours, which the writer was
in an excellent position to observe, may serve to
place the subject in better perspective.

As with the 1966 tour, the two 1967 tours began
at New York's Kennedy International Airport.
There, on January 10, most of the first group of

* Captain McDonald was employed as lecturer and con-
sultant for the 1967 antarctic tours organized by Lindblad,
Inc., a New York City travel agency.

48 tourists boarded a jet for Buenos Aires. On
January 26, most of the 46 members of the
second group started their trip in a similar fashion.
(In both cases, some tour members proceeded to
Buenos Aires by different means.) Included in the
two groups were a dozen South Americans, three
Japanese, three Germans, two Swiss, two Mexicans,
two Britons, and a Scot. Surprisingly, there was a
preponderance of single women. Most of the men
and women were influential in their professions:
some had made their mark as inventors or as
executives of large enterprises, and many were
members of the medical professions. (When, on one
of the trips, a passenger fell out of a top bunk and
broke a bone, the services of seven doctors, in-
cluding a world-famous bone specialist, were
available.) Some boasted of relatives who had been
or were serving at antarctic stations. Some were
amateur radio operators who had talked to men
stationed in Antarctica. What the tourists had in com-
mon—and where they differed from other people—
was in having an interest in Antarctica and the
wherewithal to finance a trip there.

After a brief stay in Buenos Aires, the tourists
flew in smaller planes to one of the world's southern-
most points of civilization, Ushuaia, Argentina, at
the midpoint of the Beagle Channel, which cuts
across Tierra del Fuego archipelago. After a night's
rest at a newly constructed and government-fi-
nanced hotel and an automobile tour of the main
island, they boarded the 300-foot Lapataia, an
Argentine Navy twin-screw transport, for the two-
week voyage to the Antarctic Peninsula and off-
lying islands.
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When Lapataia poked her bow into the fearsome
Drake Passage, the tourists got their first surprise. In
spite of expectations, all four trips across the 500-
mile-wide passage were as quiet as a millpond
cruise, thus making the many bottles of seasickness
pills seem somewhat superfluous. Later in the itiner-
ary, however, rough weather did prevent visiting
some places. On the second trip, for instance, the
winds were so strong at Deception Island that
Lapataia had to emulate a merry-go-round within
the flooded crater that forms the harbor, making
374 full circles before the winds at last abated
enough for the anchor to hold. Near the end of the
second voyage, fierce 60-knot winds forced an un-
scheduled layover at an unoccupied Argentine sta-
tion, Teniente Cámara, on Half Moon Island, a rocky
islet between Livingston and Greenwich Islands in
the South Shetlands.

For the 12 women and 9 men (the writer in-
cluded) who suddenly found themselves stranded on
Half Moon Island on the I 4th and 15th of Febru-
ary, there was little warning that such a happening
was in the cards. One minute the boat was attempt-
ing to push its bow up on the beach, and the next
the boat was being pushed sideways by charging
waves that carried it high up on the beach, a position
which it occupies today. Waves continually broke
over the boat. Passengers who were on board
scrambled ashore as best they could to join others
already there.

Stores within the huts proved a blessing for the
wet and hungry tourists—sufficient blankets, coal,
spirits, and food being discovered to change the
experience from one of serious consequence to one
of only slight inconvenience. While the wind raged
outside, the tourists were able to huddle in chairs
and in the bunks of one of the huts. There were
no lasting ill effects, only wet feet, a few colds,
and one case of slightly frozen toes. "Now I have
something to tell my grandchildren," boasted an
elderly woman, and others declared the experience
to be the high point of the whole cruise. Shortly
afterwards, the group took up a collection to present
a bronze plaque (bearing the names of those
stranded) to the Argentine Navy for installation at
Teniente Cámara.

The tourists reacted with enthusiasm to the visits
to the U.S., Argentine, and British scientific stations,
and especially to the observation of the animal and
plant life in some of the most beautiful surroundings
in the world. With as many as half a dozen cameras
apiece, they put their memories on film. Clearly,
the visitors deemed the experience one that they
will cherish always.

Most of the tourists were exceptionally good
hikers and ardent conservationists who were so

fond of bird life that they habitually carried high-
powered telescopes and binoculars to aid their
identification of birds. This is a significant point
in view of the suggestions made in some newspaper
articles that the antarctic tourist casually tosses beer
cans and wastepaper from one rookery to another.
Actually, the tourists I observed did nothing of
the sort. When told that they were suspected to
be tramplers of lichen beds and befoulers of pen-
guin rookeries, they immediately took notice. They
appeared to understand thoroughly the value of
maintaining Antarctica as a great natural laboratory,
which is, today, very similar to much of the rest
of the world ages ago. Certainly, all of the rules and
regulations on this matter which the tour staff
prescribed were scrupulously obeyed.

In my opinion, the antarctic tourist will pose no
significant problems to the future of antarctic
science, particularly if he is given competent and
common-sense guidance as to what he can see and
do. Indeed, through his influence, he can lend a
great deal of support and assistance to antarctic
science and conservation. It seems reasonably safe to
predict that hotels, airports, and other services usu-
ally associated with tourism are not just around the
corner for Antarctica. At our present stage of tech-
nical advance, nature and weather make expan-
sion of antarctic tour enterprises an extreme financial
risk. Antarctic insurance rates are very high. But
shipborne tours, in which the ship herself provides
the necessary antarctic accommodations, have now
been proved feasible for those who are willing to
pay quite a bit of money for the privilege of seeing
today what only explorers were able to see
yesterday.

William Briesemeister Dies

William A. Briesemeister, an internationally re-
nowned cartographer who had been associated with
the American Geographical Society since 1913, died
on May 9 at the age of 72.

At the Society's New York offices, Mr. Briese-
meister supervised the preparation of many impor-
tant maps, among which are the recent 1:3,000.000-
scale and 1:5,000,000-scale maps of Antarctica.
These maps are generally recognized as the most
complete and current ones of the Continent.

Mr. Briesemeister served at the American Geo-
graphical Society from 1913 until his retirement
in 1963, when he was named Senior Cartographer
Emeritus of the Society.
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Winter 1966 at Byrd Station

ROBERT B. HUNT 

Lieutenant, MC, USNR
U.S. Naval Support Force, Antarctica

Diary Entry, Februar y 25, 1966, Byrd Station:
Today Rear Admiral Bakutis made the final visit to
the station of the 1965-1966 austral summer,
thereb y officially marking the beginning of winter.
The receding outline of his LC-130 Hercules
symbolized our newly isolated status. In a few days,
when it and the other aircraft leave the Continent,
our isolation will he complete; unless a severe
emergency occurs, we shall not see another airplane
for some seven months.

The event created a sense of continuity. The 30
of us (18 sailors and 12 scientists) constitute the
fifth part y to winter beneath the snow at this station,
and five earlier parties wintered at the old Byrd
Station six miles away. At 31 other stations operated
on the Continent by 11 nations, more men have
alread y started this winter's isolation, or soon will.

1 Dr. Hunt was assigned to Antarctic Support Activities
and served as station physician and Assistant Officer-in-
Charge of Byrd Station from October 1965 to October 1966.
He is currently assigned to the staff of the Commander, U.S.
Naval Support Force. Antarctica, in Washington, D.C.

Despite the differences in time, locale, language,
and circumstances, groups wintering on the ice must
share many similar experiences. Indeed, Admiral
Bakutis' final advice to us—to use every bit 01
spare time in reading and study so that the winter
will pass quickly and profitably—has probably been
given in substance by many leaders to man y groups
in antarctic history.

Keeping busy will pose no immediate problem:
there are man y tasks to be accomplished before we
retire to the buildings in the station's tunnels for the
long, dark winter ahead. This evening saw the first
sunset here in over four months.

Without delay, the men turned to the first winter-
preparation project, rearranging the supplies stored
on the snow surface outside the station. Located a
half mile from the station's entrance, the supply line
is 4-8 feet wide and approximately a quarter mile
long. Each year it becomes drifted over by blowing
snow that is whipped up by winds of occasional hur-
ricane force and with an average annual velocity of
18 miles per hour, and each year the supplies, rang-
ing from crates of flour to bulldozer blades, must be
uncovered and moved forward about 75 feet, there
to be placed in a neat line on beams supported by
empty 55-gallon oil drums. For two weeks, every-
one who could be spared from other tasks worked
on the project. When the new supply line had been
established, the two Navy officers carefully inven-
toried its contents and recorded, to the foot, each
item's location in the line. This was no fetish for
neatness and precision, but a matter of stark neces-

(U.S. Navv Photo)

Main tunnel of Byrd Station.
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sity: the "supply map" would greatly simplify the
task of finding a needed item in the winds, cold,
and darkness of the approaching winter.

Next, attention turned to other above-surface
projects that had to be completed prior to the onset
of winter. Bulldozers and other heavy equipment not
needed during the winter were parked in a line about
a quarter mile from the station, serviced, and their
engines protected with canvas shields from blowing
snow. Adjacent to this equipment line was a third
line, the sled line. Here were parked the 5-, 10-. and
20-ton-capacity sleds used in summer to transport
cargo. Runway equipment also had to be stowed.
The two skiways are marked in summer by flags,
fuel drums, and large, square signs. Had these mark-
ers been left in place through the winter, blowing
snow would have formed large drifts on the skiways,
making them virtually unusable. Only enough flags
were left to guide the spring restoration of the ski-
ways. The radar equipment and other aircraft navi-
gational aids were disassembled and stored.

An extremely important job was marking the
trails between the main station and each location
that might have to be visited during the winter.
Even in summer, blowing snow can reduce visibility
to no more than a few feet, and flags are essential
to finding one's way in such a situation. In the
darkness and dangerously colder temperatures of
winter, flags assume greater importance. Most trails,
such as that leading to the supply line, were marked
simply by placing flag-topped 5-foot bamboo poles
at intervals of 25-50 feet, but certain trails received
special treatment. Those leading to two nearby sub-
stations, located 1/2 and 1 1/2 miles from the main
station, were equipped with continuous lifelines
strung between the flagpoles. As travel to and from
the third substation—a two-man facility located 11
miles from the main station--would be by tracked
vehicles, the trail to it was marked with 8-foot
timbers driven vertically into the snow. These
reflector-equipped markers were placed at about
350-foot intervals and were supplemented by flags.

Through hard work and close cooperation, all
major outdoor work was completed before the final
summer sunset on April 17. Now the men would
work below the surface of the ice cap in a station
consisting of eight interconnected tunnels, their walls
of compacted snow and their ceilings of steel arches
bearing a blanket of 10-30 feet of snow.

The maintenance of an undersnow station presents
many problems. Compacted snow behaves as a
plastic material, and as such it tends to fill any
cavity within it, much as flowing lava might fill
a hole. Although the movement is extremely slow,

its results are appreciable, especially where the
weight of the overlying snow presses directly down
on the tunnels. Measurements taken during the
year showed that, while the tunnel walls had moved
relatively little, the ceilings had descended as much
as 12 inches. This movement cannot be stopped,
but it can be slowed. The most effective way is
to keep the tunnel temperature as low as possible,
and many measures were taken to that end: the
station's buildings were heavily insulated (so much
so that a rule had to be passed prohibiting the
slamming of doors because the resultant vibration
would knock clocks off the walls); equally well-
insulated pipes conducted fumes from the heaters
within the buildings to the surface; and large exhaust
fans in the ceiling of each tunnel continually ex-
pelled "warm" air from the tunnels to the surface,
through vertical pipes. The negative pressure created
by these fans drew cold air from within the com-
pacted-snow walls of the tunnels.

Despite all of these defenses, the slowly advancing
walls and ceilings were in four locations either in
contact with the buildings or too close to them,
and the wintering-over party had to counter the
threat. Over the garage, where the steel ceiling
arch had buckled downward, it was sufficient to cut
away the bent metal that protruded into the tunnel.
Elsewhere, the men spent many tedious hours chip-
ping at the walls with ice axes, often working in
cramped postures and always in chilling tempera-
tures. As they shaved the walls back about a foot
and a half, mounds of chippings accumulated on the
floor. These were shovelled into a portable snow
melter. Allowed to run onto the ice floor, the hot
water carved its own 3-inch-diameter "disposal pipe."

So slow, difficult, and tiresome is the chipping
process that in one case it was considered easier
to lower a building than to raise the ceiling. First,
the building was jacked up from its foundation,
which was then reconstructed in a lower form, and
then the building was repositioned. This half-day
effort took the place of at least a week's work to
cut away the steel arch and chip back the ice thus
exposed, but such treatment remained, of course, an
ultimate necessity.

The encroaching walls and ceilings created many
other problems. Utilitiesnien were called out nu-
merous times to repair leaks in the movement-strained
plumbing system. Even the exhaust systems of
the diesel-electric generators had to be fitted with
flexible joints to prevent the differential snow move-
ment from cracking the engine manifolds.

If the problems of the winter crew included such
an exotic as moving walls, they also included the
mundane—made difficult by a severe environment.
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(U.S. Navy Photo)

Passageway leading to the seismology section of the sci-
ence tunnel. The wall at right, which is exposed to very
low temperatures, is an example of one that posed problems

to the painters.

The station entrance (below) and the tunnels had to be
trimmed with ice axes.

(U.S. Navy Photo)
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Consider the matter of trash disposal. The sta-
tion's garbage was placed on a 20-ton sled kept
parked in the garage tunnel. The frigid air in
the tunnel, which was kept open to the surface
at one end throughout the winter, almost instantly
froze the garbage into a sanitary, odorless mass.
In about 10 days, the sled was filled. If good weather
was reported by the meteorologists—who daily as-
cended ladders to the surface to tend their instru-
ments and determine the surface visibility by sight-
ing on outlying structures—a crawler tractor would
be hooked to the sled and 4-7 men would begin
the mile-long trip to the garbage dump, the tractor's
headlights picking out the trail markers in the deep
twilight or midwinter darkness. In temperatures
as low as —48°C. (-55°F.), the men pushed the
frozen chunks off the sled and left them to be
covered shortly afterwards by blowing snow and
forever embedded in the ice cap.

In addition to the regular station maintenance,
the winter crew set out to paint most of the buildings
inside and out, a task with its own problems. To
enliven the dimly lighted tunnels, bright reds, yellows,
purples, greens, and blues were chosen for ex-
terior colors. Because the low tunnel temperatures
would transform water-base paints into a powdery
film that rubbed off easily, oil-base paints had to be
used on the exterior surfaces. Though thinned with
one part of solvent in three parts of paint and
kept indoors until used, the oil paint became so
viscous at tunnel temperatures that it could not
he applied with a roller. And, while the paint
became dry to the touch, it had not truly set: a
sample removed two months after application liqui-
fied when brought indoors!

To prevent routine jobs from becoming boring,
attempts were made to vary the men's work as much
as possible. For example, the cook was relieved
five days a month by the officers and scientists, and
the twice-monthly support trips to the most distant
substation served as an outing for one or two per-
sons who accompanied the driver to make his
journey safer. (These trips shuttled a third scientist
back and forth and brought spare parts and extra
supplies to the substation.)

Undersnow Recreation
Relaxation from the tasks of science and support

was obtained in many forms. and the use of free
time was no real problem. The amateur radio
station was quite popular, for here an individual
could establish radiotelephone contact with his
loved ones—a tremendous morale booster. The
recreation building, which had been erected in an
earlier season, became a warmer and more com-
fortable site of weekend activity after the installation
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of an insulated double ceiling and fluorescent light-
ing. Chess, pool, and other games were often
played competitively for prizes provided by the sta-
tion's recreation officer. Movies, a weekly bingo
night, a monthly party, and special dinners on holi-
days rounded out the social calendar.

An active educational program thatthat included a
weekly safety lecture was kept up. Navy personnel
studied for professional-advancement examinations,
and 13 of them took their tests while at Byrd. Other
educational activities were designed by the men
themselves: a three-man study group exercised its
conversational German weekly for four months, the
station mechanic gave lessons on welding, and a Navy
builder held several woodworking classes. With 19
tape recorders among the 18 Navy personnel, it was
no surprise that several persons turned out to be
students of music. Many individuals assembled an
impressive musical collection by copying selections
from the station's rather large tape library.

On Sundays, the two Naval officers alternately
acted as chaplain in the small "Chapel under the
Snow," which had been constructed in one of the
buildings by members of the wintering-over crew. A
scientist served as organist.

The men's physical welfare was also fostered. Be-
yond the regular medical care, the station physician
provided, dental service, which included cleaning,
scaling, and inserting temporary fillings. He also gave
each Navyman a complete examination each month
as part of an environmental-effects study.

This busy routine was interrupted in early June by
the receipt of a message that a man had been injured
at McMurdo Station and would have to be flown
out. Should weather prevent the aircraft froni landing
at McMurdo, it would probably be diverted to Byrd.
In the darkness of June. the men readied the main
skiway, then stood by the radio following the air-
craft's progress and so learned that the weather had
remained favorable at McMurdo and that the
patient was successfully evacuated on June 6.2

Two weeks later, on June 20, the station personnel
observed the midpoint of the winter with a banquet,
complete with champagne (donated by Sir Charles
Wright, a summer visitor), special decorations (from
Harold's Club in Reno, Nevada), and a cake with
106 flowers (one for each day remaining before the
first scheduled flight into Byrd). Now that the sun
was coming closer to the horizon each day, many of
the men felt that the winter season had been con-
quered, but they were to experience two setbacks.

The first setback occurred on August 3. The
heavily insulated and electrically heated main that

2 Antarctic Journal, Vol. 1, No. 4, p. 163.

conducted water from the snow melter to all parts of
the station froze, probably due to the extreme cold
in the tunnel during this, the coldest month of our
winter. Fortunately, the galley was located between
the frozen section and the snow melter, but it was
the only portion of the station with water. It was
important to thaw the frozen section as quickly as
possible before the ice could extend to uninvolved
areas. Where possible, the insulation was stripped
away and acetylene torches were played on the
exposed portions of the main. But in some places the
main passed through the snow walls separating one
tunnel from another. A solution was quickly im-
provised: the flanges at these points were discon-
nected and the hose from a Herman-Nelson heater,
which is normally used to blow hot air onto cold
aircraft engines so they may be started, was adapted
to fit inside the end of the pipe. The hot air chan-
nelled into the opened main slowly turned the ice
into water. About 42 hours after the emergency
struck, full water service was restored to the station.
The task had required the efforts of every man,
some of whom had worked 36 of the 42 hours in
tunnel temperatures as low as —51 °C. (-60°F.).

Spring Evacuation
The second setback occurred on September 2, a

week after the first sunrise. On that date, a member
of the scientific party was admitted to the sick
bay with acute appendicitis. The author elected to
treat the patient nonoperatively (i.e., with anti-
biotics), as had been recommended by the surgical
staff of the National Naval Medical Center, Bethesda,
Maryland, for cases of acute appendicitis at antarctic
stations. The patient did well for four days, but then
some of the complications that may accompany a
perforated appendix appeared. It was decided that he
would have to be evacuated. As a precaution for
just this situation, station personnel had begun to
ready the skiway during the few hours of daylight
each day since the onset of the illness. Efforts were
now stepped up. Equipment was kept operating
and the men worked every possible hour in tem-
peratures as low as —45°C. (-50°F.). The refueling
system was set up, and oil drums, cut in half and
filled with diesel fuel, were placed along both sides
of the skiway. The fuel would be ignited when word
was given, over a special station-to-skiway communi-
cations link installed by the scientists, that the
evacuation plane was approaching. The light from
the burning fuel would outline the skiway for the
pilot.

On September 12, after 10 days of arduous work,
the skiway was declared ready. Early on the I 3th,
the evacuation plane departed McMurdo and flew
through the darkness toward Byrd. Because a storm
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(U.S. Naii Photo)

Admiral Bakutis (left), who arrived on first October flight,
is greeted by officer-in-charge, Lt. Callender, and Dr. Hunt.

was thought to be moving toward the station, the
plane—already delayed several hours by deteriorat-
ing weather at Byrd—was brought in at night instead
of waiting a few hours for daylight. (A long storm,
like one that had gripped the station for two weeks
in June, could not have been waited out in view of
the patient's grave condition) The aircraft com-
mander decided that the advantages of an earlier
evacuation outweighed the added risk of landing in
darkness.

After the plane had landed, the author, with the
help of several of the patient's fellow scientists, car-
ried the patient from the sick bay to the preheated
vehicle that was to transport him from the exit tunnel
to the plane. During the three-minute trip through the
tunnels, the intravenous fluid in the tubing connect-
ing the bottle to the patient turned to ice, but the
treatment was merely auxiliar y and could be safely
discontinued until the patient was ensconced in the
warm aircraft.

After seeing their comrade safely off to the "out-
side world," the men returned to the station and
hastened to the galley, where the welcome mail and
fresh produce brought by the evacuation plane were
distributed. Ironically, the emergency had brought
one of the most pleasurable moments of the entire
year.

Three weeks later the scene was similar—on Octo-
ber 4, the first scheduled flight of the summer
brought Rear Admiral Bakutis to reopen the station.
Soon Byrd Station would be in the hands of an
entirely new crew, and soon after that a new winter
would start.

February 21, 1967, Byrd Station: The last flight
left today and the station became isolated for the
winter. The months ahead will be ones of activity,
not hibernation, and there is much to be done now to
prepare for the winter. Our first task is to relocate
the supply line which is drifted over each year
by.

Antarctic Chronology

February 1 - March 31, 1967

Time in Greenwich Mean Time

February

1—USNS Alatna arrived McMurdo at 0200.
France's Dumont d'Urville Station inspected by
U. S. observer team from USCGC Eastwind.

2—USNS Alatna departed McMurdo at 0600 for
Port Lyttelton.
USCGC Glacier arrived in the Cape Hallett
area.
PM-3A experienced unscheduled shutdown at
0427.

3—USCGC Eastwind started escort of Nella Dan
toward Thala Dan at 2337.

4—USCGC Eastwind ceased escort of Nella Dan
at 1025 and reached beset Thala Dan at 2007.
USS Thomas J. Gary departed Dunedin at 1959
for ocean station.
USCGC Westwind departed Palmer Station at
0034 for Punta Arenas on medical evacuation.
USNS Wyandot departed Palmer at 0500 for
McMurdo.
Improvement of communication conditions
permitted resumption of normal flight opera-
tions, suspended since January 29.

5—After operating three days in the Cape Hallett
area, USCGC Glacier departed Hallett Station
at 0835 on Ross Sea oceanographic survey.
Last Army helicopter airlifted to New Zealand.

6—USCGC Eastwind released Thala Dan in open
approaches to Wilkes Station, escorted Nella
Dan north to open water, and then reversed
course for Wilkes.
USCGC Westwind arrived in the Strait of Ma-
gellan at 1921, launched helicopter to carry
medical evacuee (Coast Guard Seaman Ap-
prentice Richard E. Hastings) to Punta Arenas,
and departed for Palmer upon return of heli-
copter.

7—USCGC Eastwind arrived at Wilkes Station
at 0800 with cargo transferred from Nella Dan.
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HMNZS Endeavour departed Port Lyttelton at
2040 for McMurdo.
USS Thomas J. Gary, in relieving USS Mills
on ocean station, encountered severe weather.

8—Approximately 50 tourists from the Argentine
cruise ship Lapataia visited Palmer.
Australia's Wilkes Station inspected by U. S.
observer team from USCGC Eastwind.

9—USCGC Staten Island departed Wellington at
2210 for McMurdo.
USCGC Westwind arrived Arthur Harbor at
1816.

10—Resupply and relief of Wilkes completed and
USCGC Eastwind escorted Thala Dan to open
water; Thala Dan proceeded to Dumont
d'Urville and Eastwind to Mawson Station.
USNS Alatna arrived Port Lyttelton at 2130.
USS Mills arrived Dunedin at 0821.
U. S. Army Aviation Detachment departed
Christchurch and operational control of CTF-43
at 0433.

11—USCGC Westwind departed Palmer at 2003
on scheduled voyage to Punta Arenas via
Deception Island.

12—RRS John Biscue, with Sir Vivian Fuchs
aboard, called at Palmer.
PM-3A resumed power service.

13—Rear Admiral Abbot arrived McMurdo at 0952
for familiarization tour.
Lev V. Klimov. Soviet exchange scientist, de-
parted McMurdo en route to U.S.S.R.; Petr
G. Astakhov, the new Soviet exchange scien-
tist, departed the U.S.S.R. for Pole Station.

14—USNS Alatna departed Port Lyttelton at 0142
on her fourth voyage of the season to McMurdo.
USNS Wyandot arrived McMurdo at 2000.
Australia's Mawson Station inspected by U. S.
observer team from USCGC Eastwind.

15—USS Mills departed Dunedin and operational
control of CTF-43.
USCGC Westwind arrived Punta Arenas at
1258.
Chilean naval patrol vessel Lientur called at
Palmer.

16—USCGC Glacier diverted to Cape Crozier to
pick up field party.
Virginia Polytechnic Institute and Johns Hop-
kins University biological parties returned to
McMurdo from Cape Crozier.

17—U.S.S.R.'s Molodezhnaya Station inspected by
U. S. observer team from USCGC Eastwind.
HMNZS Endeavour arrived McMurdo at 2000.

USCGC Glacier arrived McMurdo at 2306
from Ross Sea oceanographic survey.
Last flight of season from Plateau departed
at 1216.

18—USCGC Staten Island arrived McMurdo at
1450.
USCGC Westwind departed Punta Arenas at
1205 for Palmer.

19—Japan's Showa Station inspected by U. S. ob-
server team from USCGC Eastwind.
HMNZS Endeavour departed McMurdo at 0010
for Wellington.
USCGC Glacier departed McMurdo at 0623
for Hallett.
USCGC Staten Island departed McMurdo on
Ross Sea oceanographic survey.
Brockton Station closed; last flight departed
at 0135.

21—USNS Alatna arrived McMurdo at 2130 on her
last voyage of the season.
USCGC Westwind arrived Palmer at 2109.
USNS Wyandot departed McMurdo at 2348
for Port Lyttelton.
Last flight of the season from Pole Station
departed at 0900.
Last flight of the season from Byrd Station
departed at 0950.

22—Last C- 121 J (BUNO 131644) turnaround
flight departed Christchurch at 2200 for Mc-
Murdo.

23—USNS Alatna departed McMurdo at 0018 for
Port Lyttelton.
USS Thomas J. GarY departed ocean station
at 2200.

24—USCGC Glacier arrived Hallett at 0458.
USCGC Staten Island arrived Hallett Station
at 1000, departed at 1414.
Rear Admiral Abbot relieved Rear Admiral
Bakutis as Commander, U. S. Naval Support
Force, Antarctica, and CTF-43 at 2100 (0900,
February 25th, McMurdo time). Both officers
departed for Christchurch at 2147 aboard the
last flight of the summer season (LC-130F
BUNO 148318).
USARP Representative, McMurdo, disestab-
lished; Graeme N. Johnstone assumed respon-
sibilities as USARP Coordinator, McMurdo.
PM-3A operational for 66.6 percent of the
period October 1—February 24, the highest
austral summer availability to date.

25—USCGC Glacier embarked 14 personnel to close
Hallett Station and departed at 0207 for Port
Lyttelton.
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South Africa's SANAE Station inspected by
U. S. observer team from USCGC Eastwind.
Operational control of CBU-201 returned to
CBLANT.
Operational control of CHB-1 detachment re-
turned to parent battalion.

26—USS Thomas J. Gary arrived Dunedin at 0700.

27—USNS Wyandot arrived Port Lyttelton at 1730.
Four VX-6 LC-1 3OFs departed Christchurch
for United States.

28—USNS Eltanin arrived Melbourne, Australia,
terminus of Cruise 27, at 2130.

March

1—RRS Shackleton departed Palmer Station.
Command of ASA shifted from Christchurch
to Davisville.
Operational control of VX-6 returned to
COMFAIR, Quonset Point, at 1724.
USCGC Staten Island completed Ross Sea
oceanographic survey and departed for Port
Lyttelton.

2—USNS Alatna arrived Port Lyttelton at 0130.
United Kingdom's Base H (Signy Island) and
Argentina's Orcadas Station inspected by U. S.
observer team from USCGC Eastwind.
USCGC Glacier arrived Port Lyttelton at 2119.
USCGC Westwind departed Arthur Harbor at
1219 for Adelaide Island.
USNS Wyandot departed Port Lyttelton and the
operational control of CTF-43 at 2200.

3—USCGC Eastwind returned to operational con-
trol of COMWESTAREA, U.S. Coast Guard,
and TU 43.5.5 deactivated at 0300.
USCGC Westwind arrived Adelaide Island at
1820 and departed at 1230 on March 4.
Soviet traverse party visited Plateau Station,
departed at 01 30 on March 4.

5—USCGC Westwind arrived Arthur Harbor at
1200.

6—USNS Alatna departed Port Lyttelton and op-
erational control of CTF-43 at 0506.
USS Thomas J. Gary departed Dunedin and
operational control of CTF-43 at 2330.
Representative, Commander, U.S. Naval Sup-
port Force, Antarctica, at Washington, D. C.,
disestablished. Administration shifted from
Christchurch to Washington, D. C.
Rear Admiral Abbot departed Christchurch at
1345 for Washington, D. C.

7—USCGC Glacier departed Port Lyttelton at
2200 for the United States.
USCGC Staten Island arrived Port Lyttelton.

8—Operational control of USCGC Glacier re-
turned to COMWESTAREA. U. S. Coast
Guard, and TG 43.2 deactivated at 0600.
USCGC Westwind departed Arthur Harbor to
place USARP party on Deception Island.
Rear Admiral Abbot arrived Washington, D. C.,
at 0010.

9—RRS Jo/in Biscoe in Arthur Harbor; 17 of
ship's company visited Palmer prior to March
10 departure.
USCGC Westwind called at Deception Island,
and departed at 2027 for Punta Arenas.
Last Deep Freeze 67 redeployment flight de-
parted Christchurch at 2317.

10—USNS Eltanin departed Melbourne, Australia,
at 1400 on Cruise 28, with Dr. Bruce A.
Warren as USARP Representative.
USCGC Staten Island departed Port Lyttelton
at 0406, and operational control returned to
COMWESTAREA, U. S. Coast Guard.

It—Last VX-6 support flight of the season (C-121J
BUNO 131644) arrived Quonset Point at
2327.

13—USCGC Westwind arrived Punta Arenas at
1431 and departed for Palmer via Deception
Island at 1943 on March 14.

16—Six personnel from RRS John Biscoe put ashore
at Palmer for survey.

17—USCGC Westwind called at Deception Island to
pick up USARP party; Westwind personnel
made informal visits via helicopter to Argentine,
Chilean, and United Kingdom stations on De-
ception Island.

18—USCGC Westwind arrived Arthur Harbor at
1210.
RRS John Biscoe arrived Palmer at 1600; in-
formal visits exchanged.

21—USCGC Westwind departed Palmer at 0042.

22—USCGC Westwind returned to operational con-
trol of COMEASTAREA, U. S. Coast Guard,
at 0800.

24—USCGC Westwind arrived Punta Arenas.

27—CBU-201 Platoon Alpha returned to Davis-
ville from Palmer.

28—USNS Eltanin arrived Wellington at 1930 and
departed at 0806 on March 29.
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