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Byrd Station was one of three stations in the origi-
nal U.S. antarctic program for the International
Geophysical Year (IGY), 1957-1958. The other two
were Little America V, on the Ross Ice Shelf, and
South Pole Station (in 1961 named Amundsen-
Scott South Pole Station).

A proposal to construct a scientific observatory

This is the first segment of an uncompleted history of Byrd
Station, Antarctica, which operated year-round from 1956
through 1971. Dr. Dater was historian of the U.S. Naval Sup-
port Force, Antarctica, from 1956 until his death in June 1974.

at 80°S. 120°W. appeared in January 1954;s part
of the mimeographed document, Internationl Geo-
physical Year Program and Budget (generally reerred
to as the "blue book," a name derived frai the
color of its cover). The blue book was prepaed by
the U.S. National Committee for the IGY (usN-IGY),
which was established in March 1953 by tie Na-
tional Academy of Sciences, National Reearch
Council. The blue book's purpose was to p-esent
the contemplated program to the National S:ience
Board. Upon approval it would be submited to
the National Science Foundation, which ir turn
would ask Congress for the needed funds ai part
of the Foundation's appropriations for the support
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Byrd Station viewed from the southeast in the spring of 1957. Left to right: ionospheric sounding antenna with drifted-
over buildings behind, aurora tower, and rawin dome. Radio antennas, flagpoles, and stovepipes are visible elsewhere.
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of science. The request, however, did not include
money for antarctic logistics support because it was
assumed that these costs would be borne by the
Department of Defense. Otherwise the antarctic
portion of the total program for the IGY would
have to be dropped.

There followed a period of bureaucratic maneu-
vering that ended on July 17, 1954, when President
Eisenhower directed the Secretary of Defense to
provide logistics support for the U.S. antarctic pro-
gram during the IGY. The Secretary of Defense
delegated this responsibility to the Navy as the ser-
vice best qualified by its equipment and experience
to dc the job. The Navy moved ahead quickly,
organizing a planning group headed by Captain
(later Rear Admiral) George J . Dufek.

Early plans

When Admiral Dufek reported for duty in late
August 1954, he found that the science community
had developed detailed plans based on the blue
book Ready for his consideration was a document,
The USNC-IGY Antarctic Program, which called
for a main base on the Ross Ice Shelf and two
satellite stations: one at the geographic South
Pole and the other in Marie Byrd Land at 80°S.
120°W. The latter site was chosen primarily be-
cause research by Sir George S. Simpson during
the British Antarctic Expedition (1910 to 1913) had
indicated that pressure waves or "surges" spreading
out from this area greatly affected antarctic
weather. Secondly, part of the global IGY program
provided for observatories along meridional lines
from Pole to Pole. One of these lines started in
the Northern Hemisphere along longitude 80°W.
In the Southern Hemisphere it was to be displaced
eastward to 70°W. in order to have stations in
South America. The USNC-IGY agreed that an obser-
vatory placed at 120°W. would introduce a "slight
dog-leg" in this meridional line. Part of their justi-
fication was that 50 degrees of longitude (which
equals about 5,000 kilometers at the equator)
amounts to only a little over 800 kilometers at lati-
tude 80°S.

U.S. and foreign scientists from the start recog-
nized the magnitude of the logistics effort and the
cost required to establish antarctic stations. It
was also felt that once shelter and support person-
nel were provided, additional geophysical studies
could be undertaken with relativel y minor cost
increases. Antarctic installations should therefore
beetabIished as multiple observatories. In the U.S.
program this meant that the stations should he
equipped to carry out studies in all or most of the
foil wing: meteorology, glaciology, ionospheric
phy$ics, aurora, geomagnetism, and cosmic rays.

Scientific equipment and supplies actually
amounted to about one-sixth of the tonnage that
the committee estimated would have to be trans-
ported inland from the coast.

In his book, Operation Deepfreeze, Admiral Dufek
states that one thing worried him: how to move
about 450 metric tons of cargo to each site on
the polar plateau. In presenting their program,
the scientists had remained silent on this point. In
the minutes of their meeting, however, they seem
to have assumed that the station in Marie Byrd
Land would be established and resupplied by trac-

". . . part of the global IGY program pro-
vided for observatories along meridional

lines from Pole to Pole."

tor train from Little America and that the station
at the South Pole would be supported by airplanes.
Admiral Dufek accepted these approaches and laid
his plans accordingly.

As a first step, the Navy sent the icebreaker uss
Atka to reconnoiter possible base sites. The ship
sailed from Boston on December 1, 1954, and re-
turned on April 12, 1955. One finding of this re-
connaissance was that the Bay of Whales, site of
four previous Little Americas, had gone to sea after
a gigantic calving of the ice shelf. The break ran
right through the middle of Little America IV, and
six Dakotas (C-47s) left there in 1947 at the end of
Operation Highjump had been carried out to sea.
But Kainan Bay, 50 kilometers to the east, did seem
usable for the main coastal station, although it ap-
peared doubtful that a snow-compacted airstrip
capable of handling the heavy cargo planes re-
quired to support the South Pole station could be
built on the Ross Ice Shelf.

With Atka still in antarctic waters, on February
1, 1955, the Naval Support Force, Antarctica, was
created with Admiral Dufek in command and the
members of his planning group as the nucleus of a
staff. On the basis of information arriving from
Atka, it was decided to separate the support base
for the South Pole from that for the Marie Byrd
Land station. The former would be moved to
McMurdo Sound where, after a site survey, it was
decided that an air operating facility could be
established. The latter would he retained, as
planned, on the Ross ice Shelf at Kaman Bay,
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where a fifth Little America would be erected. It
would be necessary to have a logistics base near
the eastern edge of the ice shelf for surface vehicle
support of the station on the Marie Byrd Land
plateau. Meteorologists also were interested in this
location because it was one of the few in the Ant-
arctic for which past weather data were available,
in this case going back to the Norwegian, Roald

"One finding of this reconnaissance was
that the Bay of Whales, site offour pre-
vious Little Americas, had gone to sea. . ."

Amundsen, in 1911-1912, and continuing through
four later U.S. expeditions.

With the basic decisions made, detailed planning
could go forward. The plan for Operation Deep
Freeze I was dated July 1, 1955. A revised version
of the USNC-IGY program appeared in August.
These documents provided the basis for the first
year's operations. In December an icebreaker
would land site survey and trail reconnaissance
parties at Kainan Bay. While the first selected a
site for Little America V, the other would com-
mence the search for a route inland. The next
month cargo ships and icebreakers would bring in
a Naval Construction Battalion (Seabee) detach-
ment and supplies for the building and main-
tenance of Little America, and also the vehicles,
materials, and supplies for the Marie Byrd Land
station, referred to in the plan simply as Byrd.
Seabees would remain over the winter and, early
the following season, would set out for Marie Byrd
Land with their equipment and supplies. To pre-
pare for this traverse, and if the trail reconnais-
sance party was successful, it was hoped that the
heavy vehicles of the tractor train could lay out
food and fuel caches in February and March 1956.

If all went according to schedule, construction
would be finished by January 1, 1957. A caretaker
party of military personnel would remain at the
site until relieved by an all-civilian team of scien-
tists and support specialists. A relief and resupply
expedition would be carried out during 1957-1958
and, after the end of the IGY in early 1959, scien-
tific instruments and other valuable equipment
would be removed and the station abandoned.

In the complementary scientific plan, the usNc-
IGY provided for projects in aurora and airgiow,
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geomagnetism, glaciology, ionospheric physics,
meteorology, and seismology. To carry out this
program would require 12 scientists and 8 support
personnel. During 1957-1958 a scientific traverse
from Byrd Station would take gravity measure-
ments and collect data in glaciology, meteorology,
and seismology. The traverse route would be de-
termined later by aerial reconnaissance. The Navy
did not expect to use the station again, except
possibly as a base for emergency aerial search
and rescue.

Search for a route

Delays encountered early in the season pre-
vented an icebreaker from putting the site survey
and trail reconnaissance parties ashore at Kainan
Bay in advance of the cargo vessels and construc-
tion crews. Everybody arrived at once on Decem-
ber 30, 1955. Site survey and unloading occurred
simultaneously, and building Little America V be-
gan as soon as possible.

Amid the confusion, the trail reconnaissance
party sought to get organized. In charge was Lieu-
tenant CommanderJack Bursey, U.S. Coast Guard,
whose antarctic experience went back to Richard
E. Byrd's first expedition (1928 to 1931). On the
Antarctic Service Expedition (1939 to 1941) he led
a dogsled traverse from Little America III to the
Flood Range in Marie Byrd Land, a roundtrip dis-
tance of over 1,900 kilometers. In so doing, he had
crossed the heavily crevassed area that separates
the polar plateau from the Ross Ice Shelf, which

"Admiral Dufek... was determined that
the station would be established exactly

where the scientists wanted it. . ."

would have to be transited again if Byrd Station
was to be built. Commander Bursey thus was a
natural choice to lay out the trail for the tractor
trains.

On January 14, 1956, several weeks beiind
schedule, Commander Bursey and six other set
out in a weasel and two Sno-Cats. Air support was
provided by a single-engine Otter based at Little
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America. After traveling 126 kilometers they en-
countered apparently impassable crevasses. Com-
mander Bursey decided to backtrack and swing
north toward Prestrud Inlet, with which he was
familiar from a previous journey. They reached
the plateau and set a course southeastward to
Byrd Station's proposed site. Trail flags were
placed to mark the route, and every 80 kilometers
a cache was laid. On February 1 the trail party
had reached 79°31'S. 134°W., 613 kilometers by
air and 676 kilometers by surface from Little
America and about 240 kilometers short of their
goal. Another crevasse field was faced at this point,
and the vehicles had begun to break down. Owing
to the lateness of the season, U.S. Navy Com-
mander Herbert Whitney, commanding officer of
the Mobile Construction Battalion (Special) and
officer-in-charge for antarctic stations, decided that
the location reached by Commander Bursey's party
would be satisfactory for Byrd Station. He ordered
the remaining supplies cached and the vehicles left
in the field. The men would return to Little Ameri-
ca by air.

On February 3 an Otter evacuated four members
of the trail party with their gear, leaving Com-
mander Bursey and two others to be picked up on
a second flight. When the airplane failed to arrive
at Little America, Commander Bursey was ordered
to search for the plane and survivors back along
the rail with his ailing vehicles. About halfway
he net another search party, led by U.S. Navy
Chi4 Warrant Officer Victor Young, that had
started out from Little America. Although the two
parties had failed to find the downed airplane, it
finally was sighted and the survivors were picked
up y helicopter. Commander Bursey and Mr.
Young then led the vehicles back to Little America
for s -orage over the winter.

On February 27 Mr. Young again set out from
Litti America with D-8 tractors hauling heavy
sleds. His objective was to position fuel caches so
that the next season's tractor trains could carry
a maximum of building equipment and supplies.
At kilometer 177 he discovered crevasses that both
he and Commander Bursey had unsuspectingly
crossed and recrossed with lighter vehicles a month
befo re. He decided to blast them open and fill them
with snow. During this operation a D-8 tractor
driv n by Max Kiel slipped backward into another
und jected crevasse. The cab was crushed, and the
drivr was killed instantly. This accident brought
an e'-id to trail operations for the year. Mr. Young
cachd the fuel at kilometer 160 and returned to
Littl@ America.

When Admiral Dufek learned of Mr. Young's
exprience, he knew the whole thing would have
to be done over. He was determined that the sta-
tion would be established exactly where scientists

wanted it and detailed one of his best officers,
Commander Paul W. Frazier, to devote himself to
nothing else during Operation Deep Freeze II. In the
directive making the Navy responsible for antarctic
operations, the Secretary of Defense authorized the
Navy to call upon the other military services for
assistance. Admiral Dufek and Commander Frazier
thus sought help from the U.S. Army's Transpor-
tation Corps, which had experience with sled train
operations in Greenland. At their request, the
Army's chief of transportation asked for volun-
teers; three officers and three enlisted men were
selected from the many who applied. At Little
America they would be joined by five Navy men.
Major Merle Dawson, U.S. Army, was named of-
ficer-in-charge. They were given two D-8 tractors,
two weasels, and a Sno-Cat from among those
brought to Little America the previous year. These
vehicles would haul four 20-ton Otaco and four
one-ton trail sleds. Air reconnaissance and re-
supply would be furnished by ski-equipped Otters
and Dakotas of Naval Air Development Squadron
Six (vx-6).

Commander Frazier and the Army members of
the trail party were among the early arrivals of
Deep Freeze II. Before leaving Little America they
did an extensive aerial reconnaissance of the route
to be followed, especially the heavily -crevassed
area where the ice shelf meets the plateau. They
discarded the northern route pioneered by Com-
mander Bursey and chose to travel from Little
America on a great circle course for 80°S. 120°W.

Designated the Army-Navy Trail Reconnais-
sance Party, Major Dawson and his colleagues set
out on November 5, 1956. They followed the
planned course to about 260 kilometers southeast
of Little America, where they encountered cre-
vasses that they were able to skirt until they
reached kilometer 295.5. There a heavily disturbed
area, which could not be avoided, lay across their
path. From November 19 to December 3 the party
crept along, running parallel to the crevasse
systems and, where necessary, blasting open and
filling those that had to be crossed. After reaching
the Rockefeller Plateau at kilometer 307.2, the
worst was over. Once on the plateau, they could
detour around any crevassed areas encountered.
On December 18 they arrived at 80°S. 120°W.;
their mission was accomplished. This marked route,
1,041 kilometers long, was named the Army-Navy
Trail. The tortuous portion where the trail as-
cended from the ice shelf to the plateau was called
Fashion Lane from the numerous multicolored
flags, beacons, and other markers that outlined
its winding course.

No time could be lost if Byrd Station was to be
built that season. As soon as word was received at
Little America that the plateau had been attained,
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a waiting heavy tractor swing prepared to leave.
With Mr. Young in charge, on December 5 it set
out in six D-8 tractors and one weasel. The 19 Navy
men assigned to the swing were not only to deliver
materials and supplies over the Army-Navy Trail
but also were to remain at the site and build the
station. When they reached Fashion Lane, Com-
mander Frazier and Army Lieutenant Philip M.
Smith were there to guide them through the cre-
vasses. Once across, they pushed on as rapidly as
possible and arrived at the site on December 23, a
mere 5 days behind Major Dawson and his Army-
Navy Trail Party. With Mr. Young at the scene,
construction began.

Construction at Byrd Station

Work commenced at once. Before his departure,
Major Dawson had selected a site for the station
(79059'S. 120°01'W.) and indicated where the
buildings should be built. Within a few hours, 10
more construction workers arrived by airplane to
join Mr. Young and his party. At midnight on

Christmas was celebrated by laying
the floor of the combined garage and

powerhouse."

the first day, the first building's shell was completed
and immediately was used for berthing spaces. Con-
struction of the mess hall began on December 24
and Christmas was celebrated by laying the floor
of the combined garage and powerhouse. Almost
simultaneously equipment was moved into the
buildings; the generators were in place on Decem-
ber 26, and the following day the galley began
serving hot meals. With that auspicious event, Mr.
Young and his tractor train began the long treck
back to Little America, leaving a skeleton crew to
finish the construction. On New Year's Day, 1957,
the station was in full operation, and the last of
the four buildings that had arrived with the trac-
tors was completed 3 days later. Byrd Station now
consisted of four structures: mess hall, garage-
powerhouse, meteorology-glaciology building, and
latrine.

The remaining personnel worked on erecting
antennas, caching food and supplies, laying out a
runway, and unloading arriving airplanes. The
airplanes also brought personnel assigned to winter
at the new station; these new arrivals gradually re-
placed the original construction crew. On January
29 the station was turned over to those who would
live and work there during the coming austral
winter. Between Deep Freeze I and Deep Freeze II a
change occurred in operations. The Navy, rather
than completely turning over the stations to the
scientists, agreed to furnish the necessary main-
tenance and support personnel, including physi-
cians, cooks, utilities and radio operators, vehicle
drivers, and electricians. The scientists would thus
have more time to work on their projects.

For the first couple of months at Byrd Station,
this division of labor meant little in actual practice.
Before scientific projects could be started, there re-
mained much to be done in the way of finishing
and arranging the building interiors and prepar-
ing the station to withstand the rigors of winter.
For a time it appeared that plans to winterover
might have to be abandoned. Laurence M. Gould,
director of the USNC-IGY antarctic program, Harry
Wexler, chief scientist, Albert P. Crary, deputy
chief scientist and science leader at Little America,
and Admiral Dufek, Support Force commarder,
decided to gamble on getting another tractor train
through with additional buildings and supplies.
They also arranged for an airdrop of fuel and food
by U.S. Air Force C-124 Globemasters flying from
McMurdo Sound. With the February 12 arrival of
the tractors and sleds, all hands worked to crect
additional buildings, some of which required con-
siderable modification because not all the parts had
been delivered. With "inexperience but ingen ity,"
as the Navy officer-in-charge reported, station per-
sonnel put up a science building, an inflationshel-
ter, two huts for geomagnetism, a rawin dome, and
an aurora tower before winter set in. Tunnelscon-
necting the structures had to be improvised f rom
available materials such as scrap lumber, fuel
drums, pieces of pipe, and parachutes. The n 
standard item of tunnel construction to reach Byrd
Station was chicken wire. A barracks building with
accommodations for 12 remained behind at 1jittle
America, as did many other supplies. Between
February 18 and 25, the Air Force helped with
fuel and food. Not all parachutes opened and fuel
drums broke on impact or landed so far froni4 the
station that they were impractical to recover. The
parachute release on a crate of needed clothing
failed to work, and in a 15-meter-per-second wind
both parachute and box disappeared over the IfLori-
zon.

What the station probably did not need atthis
point was additional inhabitants. On February 27,
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howeer, three Sno-Cats arrived with five people
and their gear. They were members of a glaciolo-
gical traverse party that was scheduled to operate
from Byrd Station during the 1957-1958 austral
summer. To get an early start they had made the
journey from Little America along the Army-Navy
Trail during February, taking glaciological obser-
vations as they went. Their presence raised the
station population to 23; 13 civilians and 10 mili-
tary. The station science leader was George R.
Tone", U.S. Weather Bureau, and U.S. Navy Lieu-
tenant Brian C. Dalton, MC, was the officer-in-
charge and also the medical officer.

The last airplane, a Dakota (C-471R4D) from
Little America, called briefly on March 8. From
then Ofl, the station party was entirely on its own.
Outside work continued through March and April,
as long as there was sufficient light. The scientists
concentrated on their own spaces and the installa-
tion of their equipment, with help from Navy
builders and utilities personnel. Two domes, one
for radiosonde tracking and the other for aurora
and airgiow observations, caused some difficulties.
The scientists adapted the legs designed for the
rawin dome to support the aurora tower and placed
the former on top of one of the buildings. Such
improVisiOnS were typical in the construction of
Byrd Station.

The IGY was scheduled to begin on July 1, 1957.
By that date the scientists and technicians were
ready to start their observations in aurora and air-
glow, geomagnetism, seismology, meteorology,
ionospheric physics, gravity, geomagnetism, and
glaciology. The entire station complement had five
buildings in which to live and do their work. The
first, a meteorology-radio communications build-
ing, also contained the geomagnetism-seismology
office, the station seismographs, and 12 bunks.
Next came the mess hall, which in addition to
dining space included a kitchen, an amateur radio
room, a store, a dispensary, and a doctor's office
where he also slept and conducted his business as
officr-in-charge. The powerhouse-garage had
little Ispace left except for a workbench and some
powqr tools, while showers and a photographic
darkoom were crowded into the latrine. What
was called the science building on the plot plan
had paces for glaciology and the traverse party,
the onospheric physics laboratory, the science
libra y, the station science leader's office, and nine
bun s. The auroral observer slept in the aurora
towe, which adjoined the science building. Sepa-
rate from the main station complex were an
infla ion shelter for weather balloons (highly flam-
mable because of the hydrogen with which the
ballo ns were filled) and two geomagnetic huts that
had to be relatively free from outside magnetic
influence. Radio communications antennas were

located north of the station, while those for ionos-
pheric soundings were to the south to reduce inter-
ference between the two.

The first winter

On Easter Sunday, April 21, the sun set for the
last time that year. Shortly thereafter, all but the
most necessary outside work ceased. It could not be
avoided altogether, however. Buildings were
heated by oil-fired furnaces and the same diesel
fuel was used to generate electricity and to run the
cook stove. With a station fuel consumption of 270
to 340 liters a day, the small quantity that could
be stored in the tunnel had to be renewed fre-
quently. This required a work detail to visit the

"The parachute release on a crate of
needed clothing failed to work, and
both parachute and box disappeared over

the horizon."

cache where the fuel had originally been placed.
Unfortunately, the spot chosen for the cache was
one of heavy snow drifting. Frequently, the detail
had to remove up to 4 meters of drift to get at the
drums. When it was operational, the D-8 tractor
could be used to remove the snow and drag the fuel
to the tunnel entrance. Too often, though, only
human power was available for the task.

As snow drifted higher on the sides of the build-
ings and finally covered the roofs, it provided in-
sulation that reduced fuel consumption. It also
helped to reduce the marked difference in tem-
perature between floor and ceiling. But the snow's
weight put a considerable strain on the makeshift
tunnel, which in places had to be shored.

Another periodic outside chore was the removal
of garbage and trash, which were collected in the
tunnel. When enough had accumulated, it was
hauled away on a hand-drawn "banana" sled. Once
in the disposal area, it was burned using old oil
from vehicle and generator engines. This technique
had the dual advantage of reducing the volume and
causing the remainder to sink into the snow. An
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The first weather balloon at Byrd Station Is launched In
January 1957.

original trash pile, which accumulated before burn-
ing was adopted, drifted over and created a small
white hill on an otherwise featureless plain.

A deep pit below the latrine provided for the
disposal of human waste. A temperature of-30°C.
in the pit and a forced downdraft past the toilet
seats kept offensive odors from seeping into the
building that also housed bathing showers, washing
machine, and photographic darkroom. The pit,
however, filled faster than expected and by mid-
winter corrective action became necessary. After
much discussion as to the relative merits of ex-
plosives, steam, and hot water for reducing the
level, the last was chosen and proved successful.

Water for the latrine came from the adjacent
garage-powerhouse where snow was melted by
running the exhausts from the generators through
a tank. After taking a shower or using the washing
machine, an individual was expected to refill the
tank with snow. This system worked satisfactorily
except that overenthusiastic shoveling resulted in
water seeping onto the floor where, combined with
the weight and vibration of the generators, it caused
the building to settle. Water for the galley and for
drinking was obtained from a tank above the stove
through which hot water was circulated. At first,
snow had to be hauled for some distance to the
snow melters. As outside activity diminished and
winter storms drifted the buildings over, a con-
stantly renewed supply of fresh snow was available
beside the tanks. Although filling them was a cold,
difficult job, only once—during a prolonged storm
—was the use of water curtailed.

Scarcity of water, even when there is enough for
personal needs, has always been an antarctic prob-
lem. If fire breaks out, this problem may lead to
disaster. Byrd Station had drypowder fire extin-

guishers, and all hands were briefed in their use.
Because early detection is vital to successful fire-
fighting, a regular watch was maintained. Snow
walls between buildings would help to check the
spread of a possible conflagration. The effective-
ness of these measures fortunately was never put to
the test.

The plan for U.S. stations called for an emer-
gency shelter stocked for survival and sufficiently
remote from other buildings so that fire would not
spread to it. At Byrd, of course, neither materials
nor time existed to erect such a structure. Fuel
caches, however, were far enough from the station
to prevent ignition. Food and spare clothing were
stored in the three Sno-Cats of the traverse party.
When these vehicles were brought inside for main-
tenance, the emergency supplies were piled on a
sled that was allowed to drift over.

Although enough food was delivered in the rush
to get Byrd Station built and supplied, many im-
portant items either failed to arrive or were in
short supply. Among these were canned tomatoes,
catsup, spices, garlic, vinegar, olive oil, corn starch,
shrimp, and cheese. The cook, however, displayed
considerable ingenuity in using what he had;
the proof of his success was a noticeable gain in
weight by most of the personnel, even though,
with the end of outside work, the number of daily
meals was reduced from three to two. Breakfast

"Scarcity of water, even when there is
enough for personal needs, has always

been an antarctic problem."

was served between 9:30 and 10:00a.m., and dijiner
at 4:30 p.m. Coffee, tea, and hot chocolate vere
available at all hours, and an informal but us ally
well-attended coffee break occurred each day at
1:00 p.m. At these breaks the cook set out coo des,
coffeecake, or doughnuts that were long rerr em-
bered by all hands. Not even the cook's kill,
however, could keep the diet from becoming
monotonous. As the choicer items ran out, the
station subsisted principally on meat and potatoes
served up in as many different forms as the qook
could think of.

During the construction period, the task ol as-
sisting the cook was rotated among all hands, but
during the winter three Navy workers volunteered
in succession for the job. When outside work re-
sumed, the rotation system was restored. The sta-
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Cleating snowdrifts around
the rawin dome at Byrd Sta-
tion Curing the 1957 austral
winter. The streaks are

wind-driven snow.

ion science leader found it required his "utmost
)ersuasion and diplomacy" to convince some mdi-
riduals of the need for their help in the mess hail.

Dr. Dalton described the winter as a period of
'quiet routine." Although there was work to be
lone, there also was time for recreation, reading,
tnd study. The station had a movie projector and
[78 films for nightly showing in the mess hall.
-lobby materials and games also were available
including fishing gear, which Dr. Dalton pointed
)ut could not be used because of the climate). Ex-
:ept for a few weeks when there was space in the
arage, it was impossible to set up a ping-pong
r pool table or to play basketball.
Jigsaw puzzles, model kits, leathercraft, and

minting sets were among the popular recreational
quipment at Byrd Station. Some enjoyed card
;ames, especially cribbage and rummy, and poker
iad a period of popularity, perhaps encouraged

a lack of money, which made it difficult to lose.
[here was a record player with 400 recordings
generally classical). For general reading, the sta-
ion library had 40 adventure books and a handful
)f paperback novels donated by individuals. Most
)f the books purchased for the station did not
trrive until October 1957. A certain number of
cientific and technical works also were available,
LS were textbooks for Naval and U.S. Armed Forces
Institute courses. The latter were frequently con-
ulted for general reading or for reference pur-
)oses. A number of people also worked on courses
r prepared for rating examinations. The selec-

tion of Navy courses was inadequate in some rates,
however, and one person, who three times became
eligible to take the test for second class petty of-
ficer, was unable to do so.

Such experiences were frustrating and lowered
morale. Difficulties with the official amateur radio
set up at Byrd did not help matters. Voice contact

the entire winter ration of beer was
10 cans per person. The remainder.
consisted of bourbon and medicinal

alcohol."

was so poor that despite efforts to improve the an-
tenna system only 65 phone patches were com-
pleted during the year. Because of propagation
conditions, these tended to concentrate only in
certain areas of the States; some personnel thus
were able to talk to their families more than once
while others were unable to do so at all. This led
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to recriminations and accusations of favoritism.
Morse code, however, proved easier to transmit and
an almost unlimited number of "hamgrams" were
sent (these messages were transmitted in code and
translated by an operator in the States before
being mailed to the addressee). This situation was
greatly aided by a meteorologist who had brought
his own equipment and actually sent over 700
of the 1,050 hamgrams that were transmitted.
Gratifying as this service was, however, it did not
exactly compensate for the sound of a voice.

Parties were held occasionally, but their number
was limited by a shortage of alcohol. Not nearly the
quantity or variety programmed for the station had
arrived. For example, the entire winter ration of
beer was 10 cans per person. The remainder of
the liquor supply consisted of bourbon and medi-
cinal alcohol. The physician/officer-in-charge con-
trolled the dispensing of spirits, which he did
sparingly. An exception was Midwinter's Day (June
21) when, following a well-established antarctic
custom, a holiday was declared and a morale-boost-
ing party was held with dress competition, bingo
game, and special menu.

Both Dr. Dalton's and Mr. Toney's diaries allude
to psychological tensions during the winter and to
a small group of malcontents, but neither is specific.
In a dispatch from Byrd Station dated December
14, 1957, a New York Times reporter discussed the
matter briefly and quoted Dr. Dalton as saying that,
although there were some tense moments, no vio-
lence occurred. Such frictions are common at small
stations and indeed wherever a group of people are
confined for long periods to close quarters. At
Byrd, they may have been exacerbated by over-
crowding, lack of full recreational opportunities,
and monotonous diet, but there is no solid evidence
of this. Considering the conditions at Byrd Sta-
tion that first winter, Admiral Dufek commented,
"They did a remarkable job just living through the
winter."

The second year at Byrd Station

Admiral Dufek was determined that there should
not be a second winter like the first. As far as pos-
sible living conditions would be ameliorated and
mistakes indicated by experience rectified. For
example, new fuel supplies would be cached in a
spot less susceptible to drifting. In emptying the
old cache, the station crew was providentially aided
by the chance discovery of a portable fuel pump
buried in the snow behind one of the buildings.
Much of the fuel in the old cache was pumped
into barrels lined along the sides of the tunnels.
The remainder was used to refuel the first tractor

train, which arrived on October 22 and departed
4 days later.

Among the items received were the long-scught
barracks building, a hut for radio noise investiga-
tions, and the proper materials for making tunnels.
All hands helped to erect the barracks building as
quickly as possible to relieve overcrowding in the
science areas. Although the finishing touches were
not applied for several months, it was soon iabi-
table. The occasion called for a party that was en-
livened by a fresh supply of beer thoughtfully
brought along on the tractor train.

Plans for Deep Freeze III called for an increased
air role for Byrd Station. No aviation fuel had been

"They did a remarkable job just living
through the winter."

stored there the previous season, however, and all
airplanes arriving from Little America had to carry
enough fuel for the return flight. The Marie Byrd
Land science traverse would be based at the station
and would be supported by reconnaissance and
logistics flights. An earlier mistake that needed
rectification was the airstrip's orientation. In the
haste and ignorance of the first year, it had been
laid at right angles to the prevailing wind. Starting
in mid-September, a new 1,700-meter strip was
flagged. Whenever a flight was expected, the D-8
tractor smoothed the airstrip's sastrugi. Although
primitive, this technique proved adequate.

Even before the arrival of the tractor train, Air
Force Globemasters began dropping both aviation
and diesel fuel, along with mail and other items.
Between October 18 and December 4, 32 drops
were made and 388.8 metric tons of cargo were
delivered. Both those in the air and on the ground
had learned from the experience of the previous
year. Cargo was more carefully packaged, para-
chutes worked better, and the drops were more
accurate. A recovery team on the ground, using
a D-8 tractor with an attached boom, could pick up
and move to the camp 64 drums of fuel in 4 hours.
In all, 99.8 percent of the cargo was recovered.

The first airplane from Little America, an R41)
(Lc-47), landed on the improved skiway on Novrn-
ber 7. Aboard was the new science team led by Mr.
Stephen S. Barnes, U.S. Weather Bureau. Navy
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personnel also began arriving during November,
with Lieutenant Peter P. Ruseski, MC, as the new
offIcr-in-charge, reaching Byrd on December 7.
Those who had wintered gradually departed after
indoctrinating their successors. On December 9,
Dr. Ruseski relieved Dr. Dalton. Neither Messrs.
Toney nor Barnes recorded the date on which the
science leadership changed; presumably it was at
about this time.

Summer science projects included the traverse
into Marie Byrd Land and ice core drilling at Byrd.
The traverse personnel had arrived in March 1957,
driving their vehicles overland from Little America.
They were fully assimulated into station activities
and had contributed greatly to the success of that
first trying winter. With the approach of spring,
they overhauled their three Sno-Cats and prepared
their equipment and supplies. As the days passed
they became impatient to get started. They had to
wait, however, for the stocking of aviation fuel
and the resumption of air support operations.
Finally they got under way on November 19; five
people in three vehicles headed north and slightly
east toward a mountain, which they named Takahe.
This was the first leg of their journey aimed at a
study of the great ice sheet. Along the way,
geological and biological observations also were
made and specimens were collected. Before it re-
turned to Byrd Station, on February 20, 1958, the
party would cover 1,902 kilometers along a roughly
rectangular route. From Mount Takahe, the tra-
verse turned east to the Sentinel Mountains and
then south to the Mount Woollard vicinity. The
last leg ran almost directly west to Byrd Station.

The core drilling projects used about 36 metric
tons of material and required the services of four
civilians and five army enlisted specialists. The
first 24 metric tons had been shipped to Little
America during Deep Freeze II and arrived at Byrd
Station with the first tractor train. The remaining
14 metric tons were delivered generally by airdrop
between December 1 and 4, with about 2,000 kilo-
grams being brought in on Navy ski-equipped
Dakotas. The drill team reached Byrd by air on
November 7, and began to assemble the drill rig.
The engineer temporarily remained at McMurdo
Station to expedite airshipments. Drilling began on
December 16 and was well under way on Christmas
Day when the two glaciologists attached to the
project finally arrived. On January 26 work was
terminated when the borehole had been drilled to
309 meters below the surface. Preliminary exami-
nation indicated the success of the project. For
further analysis, cores were shipped to the United
States aboard uss Glacier.

For those expecting to make Byrd their home
for the winter, summer was a busy time. The sta-
tion science leader accurately described the period

as "hectic." Many of the projects undertaken were
basically ones that could have been accomplished
the previous season or over the winter if the ma-
terials had been available. Tile and linoleum for the
mess hall, sick bay, and latrine floors was one
example. The new barracks and the radio noise
hut were others; these were erected with help from
the tractor train party, but they still had to be
finished and wired; the last was a particularly ar-
duous task, especially in the case of the radio noise
hut, which was over 300 meters from the nearest
power source. A remote heater was installed at a
safe distance from the inflation shelter and its
dangerous hydrogen-generating equipment; this
also gave the meteorologists a convenient heat
source for snow melting, rather than having to lug
water over a considerable distance. Storage areas
were reorganized and, where possible, brought
under shelter.

On January 31 the second tractor train of the
season arrived. It brought 178 metric tons of cargo
(including food and other supplies), a third electric
generator, three 3,000-liter fuel tanks for place-
ment in the tunnel and another of about 40,000
liters in capacity to be placed outside, and a James-
way hut for a recreation hail. The 19 people on
the tractor train not only unloaded the vehicles
but also constituted a welcome addition to the labor
force. During the 21 days that they were at the
station, they helped place the fuel tanks, position
the generator, and put up the Jamesway.

Because the season's last airplane departed from
Byrd Station on February 5, the tractor train
awaited the return of the science traverse party.
The latter completed its successful journey on
February 20, and the following day all but one of
its members, Charles R. Bentley, left for Little
America with the tractor party. To face the rigors
of a second winter, 12 Navy personnel and 12
scientists, including Dr. Bentley, remained.

Conditions were much better the second winter
than the first. Although the station population had
increased by one person, the new barracks greatly
relieved overcrowding. The Jamesway provided a
new recreation area. Sheltered storage space was
enlarged greatly and all kinds of supplies thus
were more readily accessible. Sufficient varieties
of food had been shipped to avoid the monotonous
diet that was a common complaint during Deep
Freeze II, and there was enough alcohol to permit
occasional parties and celebrations. The new fuel
system, from which the 3,000-liter tanks in the
tunnels were gravity-fed from the 40,000-liter out-
side tank, allowed support personnel to wrestle fuel
from the cache when the weather was favorable
rather than battle the elements on a weekly sched-
ule. To assist the officer-in-charge (again a physi-
cian rather than an engineer), the Navy assigned a
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senior chief petty officer to act as executive officer
and to supervise the work of other support per-
sonnel. Further, a new antenna and more power-
ful transmitting equipment, some of it the personal
property of a station member, greatly improved
amateur radio communications and permitted fre-
quent voice contact with home.

Scarcely had the tractor train disappeared over
the horizon than Lieutenant Ruseski and Mr.
Barnes called everyone at the station together.
Mindful of the difficulties encountered the first
year, they set forth the lines of authority for
military and civilian groups, indicated the objec-
tives for the year, and explained that, although the
Navy was supporting the science program, this

"Each individual had an important role
in the station's success."

should not be construed that the support personnel
were subordinate to or servants of the scientists.
Each individual had an important role in the sta-
tion's success. Finally, they recognized that, with
so many people cooped up in a small place, oc-
casional personality differences and frictions were
bound to develop. They urged mutual tolerance
and understanding. Mr. Barnes believed that this
meeting started things off in the proper direction
and provided a momentum that lasted all year.
"Unquestionably," he wrote, "IGY and Navy men
respected one another."

At about the same time, Dr. Ruseski called his
crew together and discussed the work that had to
be done. As so often happens, summer support
personnel pushed projects as far as time allowed,
and then departed, leaving the winter crew to
finish the job. Typical was the installation of a third
electric generator, which had not been wired or
tested. Laying tile and linoleum were good indoor
jobs during bad weather and darkness, as was in-
terior painting. Although the recreation Jamesway
had been erected, snowfall and high winds ren-
dered a predictably short lifespan for such a flimsy
structure. Station personnel decided to give it a
protective roofing, which was improvised from
available materials. Columns were made by welding
fuel drums together across which were laid pieces
of soil pipe to support a roofing of scrap lumber.

Over the entire structure they spread parachutes
to keep snow from drifting through. For a time,
they rather unnecessarily kept topping-oft the
40,000-liter fuel tank to obtain drums not ony for
the roof but also to strengthen the sides of the
tunnel leading to the inflation shelter. Between
April 15 and 20, a new hut was erected to 4ouse
geomagnetic instruments. During this perio1 the
sun set and left their world in darkness.

Outside work had to be curtailed, but this hird1y
meant that the men were less busy. The sciertists,
of course, had observations to make and equipent
to maintain. A number of improvisations had to
be made, but no project failed to reach its cbjec-
tives. One problem was interference betweeii the
upper-atmosphere research instruments and the
station's radio communications gear, to the 4etri-
ment of both. In one instance the station science
leader noted that it had been minimized but not
eliminated. Even those who wintered at Byitd so
that they could get an early start on next season's
traverse kept busy. Not satisfied with putting kheir
vehicles in top condition, preparing equipment,
and assembling supplies, they set up local projects
in seismology and glaciology. One of the latter re-
quired a half-kilometer, twice-daily walk to check
thermometers; another, a weekly ski trek of 15 kilo-
meters to reach snow accummulation stakes. Work-
ing at outside temperatures as low as —60°C., as
once occurred, helped to keep the participants in
good condition for the hard summer's journey
ahead.

Drifting snow caused difficulties for all. Principal
reliance for clearing was upon a D-8 tractor that
broke down frequently, and on April 5 suffered
damage that defied all repair efforts. The D-4, even
if it had not also suffered numerous casualties,
was incapable of keeping ahead of the snow accu-
mulation. Dr. Ruseski often wrote of digging out by
hand. At times the scientists also pitched in to help,
and they built a hatch over the main entrance. The
most affected group were the meteorologists, who
had to keep a hole open above the inflation shelter
through which to launch their weather balloons. As
the science leader plaintively remarked, the hole,
which eventually reached a depth of nearly 5
meters, "didn't exactly grow there."

Neither, for that matter, did a 90-meter-long
tunnel that Seabees dug to the proposed site of a
radio transmitter building. Originally scheduled
for the following summer, when the building would
also go up, they decided to complete this much
of the project in advance. Beginning on May 12,
they burrowed away steadily until the goal was
reached on August 22, just 3 days before the first
sunrise and the resumption of more extensive out-
door activity. A helpful byproduct of this prOject
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wa a convenient source of snow for' the stat'ion's
frehwater supply.

1ot all was work, however. The officer-in-charge
cusomarily placed Navy personnel on holiday rou-
tin from 1:00 p.m., Saturday, until Monday morn-
ing The recreation hail had facilities for pool and
pin-pong or listening to high-fidelity recordings.
Birhdays and holidays were observed by special
dinners, frequently featuring turkey with all the
fixings. On July 4, a group led by the station science
leader surreptitiously organized a kangaroo court
tha: produced hilarious results. Tournaments were
held and prizes awarded. The nightly movie,
aiftough usually a repeat, was appreciated as a dis-
traction and a reminder of more familiar environ-
ments. Scientists held a well-attended seminar
series, and the medical officer delivered several
first-aid lectures directed especially to members
of remote traverse parties. Despite the absence of
a chaplain, well-attended religious services were
regularly held using recorded tapes and accom-
panying explanatory texts.

With sunrise and the resumption of outdoor
work, the station's pace of life increased. Knowing
that the year of isolation was ending, attitudes
rapidly became more optimistic. There was much
preparation necessary for the resupply that would
arrive by tractor train and airplane. Caches had
to be dug out and cleaned up so that arriving
cargo could be stored quickly, the air strip had to
be prepared and marked, and a zone had to be
established for airdrops. Because plans called for
closing Little America in January 1959, after IGY
was over, only one traverse was to be made to Byrd
Station rather than the two of previous years. Most
of the resupply would be delivered by Air Force
Globemasters from McMurdo Station.

The tractor train departed Little America on
September 25, 1958, but its progress was slowed by
bad weather, an ill crew member, and equipment
breakdowns. While it was crawling slowly over
Army-Navy Drive, the Globemasters started the
airdrops on October 7. Weather permitting, they
continued almost daily until November 12. By this
time 33 drops had been made to deliver 434 metric
tons of cargo (not including drop gear). As in Deep
Freeze II, however, many chutes failed to collapse
upon landing and the prevalent high winds dragged
the cargo considerable distances before retrieval
(one electric generator was found 151 kilometers
from the station). At one time, in fact, 51 pallets
were known to be missing. In the end, however,
over 90 percent of the cargo was recovered.

The task of retrieving, inventorying, and storing
materials from airdrops placed another heavy bur-
den on the few persons at Byrd Station. Some re-
lief, however, was obtained on October 12: the
tractors, with a 23-person crew, arrived from Little

America. The tractor crews helped station per-
sonnel unload the 225 metric tons of general cargo
that had arrived by surface transport, and they
also helped stow materials from airdrops. The
tractor crews moved the rawin tower and elevated
it over 6 meters to lift it above the drifting snow.
At first, the commander, Naval Support Force,
Antarctica, directed that the tractor train remain
at Byrd until airdrops were completed; but when
he was assured by the officer-in-charge that sta-
tion personnel were capable of retrieving all cargo,
he permitted the train's departure on October 23.

On October 28 the first Dakota landed on the
skiway with seven passengers. During this mission
it also flew a reconnaissance over the route to be

"Birthdays and holidays were observed by
special dinners, frequently featuring

turkey with all the fixings."

taken by the six-person science traverse in the
Horlick Mountains. During these first months of
the season, members of the party had been busy
preparing their vehicles and putting their equip-
ment and supplies in order. They departed on
November 1 and did not return until January 21,
1959, after covering over 1,500 kilometers.

A second Dakota arrived on November 7 with
the first increment of the relief party: seven Navy
personnel and two scientists. The following day it
departed with nine Navy winterers on the first leg
of their homeward journey. The winter 1958 scien-
tists and three other Navy personnel, including the
officer-in-charge, remained. Their time was not
long. On November 16 two more airplanes arrived
with the rest of the relief personnel. On November
17, U.S. Navy Lieutenant Edward J. Galla, Mc, re-
lieved Dr. Ruseski as officer-in-charge and station
physician. The latter, however, did not depart
until November 21, when all remaining Deep Freeze
III personnel left Byrd Station and the new crew
took over. Mr. Barnes' replacement as station
science leader, John Pirrit, a glaciologist, was en
route overland from Ellsworth Station; until his
arrival in January 1959, Bernard Weiss, U.S.
Weather Bureau, was acting science leader.

As originally planned, IGY would have ended
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with the departure of science and support per-
sonnel at the end of 1958 or, at the latest, with the
evacuation of the traverse party in January 1959.
Byrd Station would have been abandoned to dis-
appear beneath the drifting snow and fade from
the memory of all but a few. The IGY had, however,
proved enormously successful and greatly incon-
clusive. The data collected raised more new ques-
tions than answered old ones, and convinced the
science community that further investigations were
needed over a longer period both in Antarctica
and elsewhere.

The 12 nations that had supported antarctic pro-
grams agreed to continue into the indefinite future.

"Byrd Station would have been aban-
doned to disappear beneath the drifting
snow and fade from the memory of all

but afew."

The United States, among other participants,
wanted to reduce the scope of its activities and
decided to close or transfer to other nations three
of its seven stations. The remaining four—
McMurdo, Hallett, Byrd, and South Pole—could
all be supplied and maintained through a single
supply line running from New Zealand through the
Ross Sea. In addition to the savings gained by
having three fewer stations to support, there
would be savings in ships and personnel no longer
necessary to resupply Wilkes Station, on the Knox
Coast (some 3,200 kilometers west of Cape Adare),
or Ellsworth Station, on the opposite side of the
continent.

Support factors were not the only shaping forces
behind the U.S. antarctic program's future pattern.
Because of their dependence upon aerial resupply,
the inland stations—South Pole and Byrd—were
both difficult and expensive to maintain and pre-
sented a threat if for any reason heavy cargo air-
planes were unable to operate from the McMurdo
Sound sea ice. Politically and scientifically, how-
ever, good reasons existed for retaining them.
Before the Antarctic Treaty in late 1959, there
was a possibility that the United States might have
to make a territorial claim to protect its interests.
Byrd was in the center of the only large unclaimed

territory in Antarctica, while the South Pole was
on the spot where the pie-shaped sectors clained
by other nations came together. Scientifically no
stations had been established on the plateau prior
to IGY, and even then their number was small. In-
formation derived from these stations and from
traverses staged from them was novel and impor-
tant. Significant observations had been recorded
in meteorology, geomagnetism, upper atmosphere
physics, and glaciology. At Byrd, while the pres-
sure waves or "surges" postulated by Sir Gecrge
Simpson had proved nonexistent, the meteorobgi-
cal evidence was important in understanding the
weather regimen of the interior; in glaciology,
Byrd's position was unique. Situated far inland at
over 1,500 meters above sea level, it was estimated
to stand on some 2,400 meters of ice. Traverses
during IGY confirmed the same general situation
over much of the surrounding area and raised basic
questions about West Antarctica's bedrock topog-
raphy: was it continental in nature, or did it con-
sist of archipelagos through which interconnecting
channels ran between the Ross Sea, on the one
hand, and the Bellingshausen and Weddell seas
on the other? Byrd's location also made it especially
suitable as a center from which parties could fan
out in search of the answers to these basic ques-
tions. And with the addition of geology in post-rw
programs, other questions could be addressed re-
garding the obvious differences in origin between
the mountains of Marie Byrd Land and those of
East Antarctica. Thus, during the autumn of 1958
a new team arrived at Byrd Station to continue
and expand the work of their predecessors.
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Prior to the International Geophysical Year (IGY)
(1957-1958), not much was known about meteoro-
logical conditions and processes of the polar atmos-
phere. In fact, major misconceptions about the
nature of the general circulation were still wide-
spread, such as Hobbs' theory of the polar anti-
cyclone. With the establishment of research stations
on the antarctic coast and, more importantly, in
the interior, significant features of the thermal
structure and circulation of the atmosphere over
Antarctica and the surrounding ocean were re-
vealed.

While on leave from the University of Alaska from May 1972
to June 1974, Dr. Weller was program associate for polar
meteorology at the Office of Polar Programs. Dr. Kelley is
currently on leave from the University of Alaska's Institute of
Marine Science to be program associate for polar meteorology
and oceanography at the Office of Polar Programs.

Many discoveries were surprising. For example,
although it was known from earlier measurements
that surface temperatures on the coast ceased their
rapid fall after the sun had set for the winter, it
was not suspected that this was also true for sta-
tions deep in the interior. Also unexpected was the
great contrast during winter between tropospheric
and stratospheric circulations: numerous moving
cyclonic vortices ventilate most of the antarctic
troposphere with marine air while at the same time
the lower stratosphere is dominated by a single
large cyclonic vortex generally centered somewhere
over the polar plateau. During the dark season, the
ozone concentration of the surface air at Little
America increased, presumably as a result of in-
creased winter transport of air from lower latitudes,
inasmuch as natural ozone does not form locally
in the absence of the sun. Also, very large year-to-
year changes in temperature were observed; for
example, Little America V was 11°C. warmer in
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