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U.S.-Soviet Exchange Program
at Vostok

F. MICHAEL MAIsH*

Environmental Research Laboratories
National Oceanic and Atmospheric Administration

Vostok Station, Antarctica, is the coldest place
on earth inhabited by man, at one time having
recorded a temperature of —88.3°C. The smallest
and most remote of the three inland stations in Ant-
arctica (the others are Byrd and Pole), Vostok is
located near the earth's geomagnetic pole at
78 0 27'48"S. 106 048'24"E., at an altitude of 3,488
m on approximately 3,700 m of ice. The air is per-
petually drier than in the world's worst deserts. Dur-
ing the polar night, temperatures drop so low that
they would normally freeze carbon dioxide out of the
atmosphere (CO 2 condenses at —78.5°C.). The
altitude starves lungs of oxygen, and the normal rate
of heartbeats nearly doubles. Here, 15 to 25 men
winter over each year, isolated from contact with
the world for more than nine months, half of this
time in utter darkness.

Vostok's climate is beautiful, monotonous, hostile,
and calm. The sky overhead fades to space blue,
while the horizon stretches to incredible distances
owing to the purity of the air and to surface-tern-

*u.S. Exchange Scientist with the 14th Soviet Antarctic
Expedition.

perature inversions. The purity of the snow is re-
flected in shimmering whiteness in all dimensions.
The generally calm wind and low humidity and at-
mospheric pressure diminish the chilling effects of
the bitter cold, and well-designed clothing enables
the personnel to work in even the coldest tempera-
tures. Precipitation rarely occurs; rather, water vapor
condenses to fine crystals which the wind can blow
into sizeable drifts.

Traditionally, Vostok has been the Soviet station
with the highest international complement. It has
thrice been the home of U.S. Exchange Scientists.
In 1969, the station was manned by 16 Soviets, one
East German (Dr. Manfred Schneider), and one
American (the author). In addition, a five-man
group of French glaciologists was present during the
1969 austral summer. At that time, four flags flew
over Vostok, testifying to the peaceful use of Ant-
arctica under the Antarctic Treaty—the world's most
harmonious international relations at the site of the
world's most discordant climate!

Soviet Antarctic Exploration and Research

Russian antarctic exploration dates back to the
expedition of Admirals Bellingauzen and Lazarev
in their notable circumnavigation of the Continent in
1820-1821, which greatly supplemented the delinea-
tion of the probable coast drawn by Captain Cook
on the basis of his voyages of 1772-1785. Undoubted -
ly, Bellingauzen was among the first to sight the ice-
shrouded Antarctic Continent.

During the Second International Polar Year,
1932-1933, a modest Soviet antarctic expedition was
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Tractor train at Vostok on March 5, 1969.

planned, but it never materialized. However, since
February 13, 1956, the date that the Soviet flag was
First hoisted over Mirnyy Station, the U.S.S.R. has
carried out an elaborate scientific program in Antarc-
tica. At present, it maintains five wintering stations:
Bellingauzen, at 62°12'S. 58°56'W. (opened February
22, 1968) ; Mirnyy, at 66 0 33'05"S. 93°00'58"E. (Feb-
ruary 13, 1956); Molodezhnaya, at 67°40'03"S. 450
50'41"E. (January 14, 1963); Novolazarevskaya, at
70 0 46'S. 11 0 50'E. (February 18, 1961); and Vostok
(opened December 16, 1957, and closed temporarily
January 21, 1962—January 23, 1963). In the 1970-
1971 austral summer, the 16th Soviet Antarctic Ex-
pedition (SAE) intends to open a sixth station—Len-
ingradskaya—at 69°30'S. 154023'E.

In addition to the research on the Continent, the
Soviets engage in oceanographic and meteorological
work on board their resupply vessels Professor Vize
and her sister ship Professor Zubov, both specially
designed and constructed in 1967 for polar opera-
tions. Professor Vize is a substantial ship of 6,934
tons and 124 m length, with reinforced hull for ice
work. She is a fully equipped scientific vessel with
many specialized laboratories and luxurious accom-
modations for perhaps 200 scientists and crew, re-
flecting her use as the main transport for expedition
members to and from Antarctica. Oceanographic
projects are carried out primarily while in antarctic
and near-antarctic waters. Meteorological work, in-
cluding radiosonde launchings, is carried out
throughout the voyage. There is a modern Minsk-22
computer aboard for reduction of the data. The ship
is also equipped to launch rockets of modest scientific
payload.

U.S.-Soviet Exchange and Research at Vostok

The U.S.-U.S.S.R. exchange of scientists is part of
the implementation of Article 3 of the Antarctic
Treaty. Scores of Americans have been involved with

the antarctic expeditions of other nations in Ant-
arctica; since the IGY, 12 Americans have wintered
over at Soviet stations. In addition to accommodating
the U.S. scientists and equipment at Vostok, the
Arctic and Antarctic Institute in Leningrad has co-
operated with the ESSA Research Laboratories
(ERL), Boulder, Colorado, in maintaining contin-
uously several programs of geophysical research at
the station. Since the inauguration of these programs
in the austral summer of 1964, American and Soviet
investigators have basically alternated as operators of
the equipment during the winter seasons.

These cooperative programs include a complex
micropulsation system sponsored by ERL with the
Geophysical Institute of the University of Alaska
and the Arctic and Antarctic Institute in Leningrad
(for the Institute of Physics of the Earth, Moscow).
A standard riometer station is operated at 30 MHz
and 50 MHz, and VLF hiss is being recorded. At
present, Vostok is also a receiving station for the Dop-
pler-shift network—involving Byrd, Pole, and Mc-
Murdo—for observing traveling ionospheric disturb-
ances. These programs interrelate with the Soviet
programs at Vostok.

The Soviets maintain an active meteorological
program, occupying the work of four men in 1969.
The ionospherist operates a standard ionosonde, gen-
erating records of very good quality by international
standards. Vostok also has a three-component mag-
netometer system making absolute measurements
(the U.S. program at Vostok observes only magnetic
fluctuations). A neutron monitor is operated stand-
ardly in a cosmic-ray study. Even though the station
is well inside the auroral belt, a full auroral pro-
gram is in operation during the polar night, which
runs from April 23 to August 18.

Although the bulk of the primary data collected
under the Soviet-American cooperative programs are
recorded on magnetic tape for reduction at the spon-
soring laboratory, some values are readily available.
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During the 1969 operating season, a number of in-
teresting absorption events were observed on the riom-
eter. The first event, already scaled, began at 0900
on February 25 and continued till 1000 on March 1.
Maximum absorption on 30 MHz was 1.2 db, first
occurring at 1700 on the 27th. Another large event
began at 0000 on April 12 and continued through
April 16. Maximum absorption of 8.5 db occurred
on 30 MHz at local noon on the 13th. A smaller
event began at 0300 on June 5 and continued until
1000 on June 10. Maximum absorption on 30 MHz
—0.8 db—first occurred on June 9 at 0000. A very
unusually structured event occurred at 2300 on Sep-
tember 27 and continued till 1100 on September 29.
Maximum absorption on 30 MHz-2.4 db—occurred
at 0600 on the 29th. The last large event began at
1200 on November 2 and lasted until 1800 on No-
vember 6. Maximum absorption on 30 MHz-6.4
db—occurred at 2100 on November 2.

The medical research program at Vostok is ex-
tensive. During the 1969 winter, three doctors con-
ducted studies of the physiological adaptation to
isolation and climate. Data were obtained also for
the sleep-study program of Dr. Jay Shurley, Univer-
sity of Oklahoma.

Glaciological samples were taken during the winter
to supplement the work of the French glaciological
team that was present at Vostok in the late austral
summer. Dr. Manfred Schneider of East Germany
conducted a research project of extremely fine ac-
curacy concerned with earth tides.

Winter Life

The annual resupply tractor train from Mirnyy
to Vostok—a distance of 1,410 km—arrived on Feb-
ruary 23, 1969. With it was the French glaciological
team, which was flown out again on the last aircraft
on March 1, 1969, in order to meet Ob' for return
to France. The tractor train left Vostok for Mirnyy
on March 5, 1969, and its members had to winter
over at Mirnyy since they arrived there long after
the start of the austral winter and the departure of
Ob'. This tractor train is the primary means of re-
supply for Vostok; in 1969 it was comprised of five
large artillery wagons and sledges converted to ant-
arctic use, and a large, self-propelled laboratory.
Most personnel and a number of delicate supply
items arrived by air from Mirnyy.

The daily routine at Vostok is generally similar to
that at American stations. A seven-day work week
begins at 8:00 A.M. with a hearty breakfast of por-
ridge and cheese. Lunch at 1:00 P.M. is actually
dinner and the largest meal of the day. Soup is al-
ways a major course, followed by a staple supply
of meat and potatoes or rice. A stewed-fruit compote
is served throughout the day in preference to melted-

snow water. Supper at 8:00 P.M. is substantial. Fol
lowing supper is a general conversation hour an(
then the nightly movie. Between 11 and 12 P.M
there is quite often a broadcast from Radio Moscow
especially programmed for the antarctic expeditior
of the U.S.S.R. Occasionally, an individual Sovie
antarctic station will be featured with special new
from home including messages from loved ones. Or
festive occasions, such as birthdays or state holiday
(Soviet and American), most of the station personne
would dress in suit and tie (and heavy antarcti(
boots) for a special dinner at 3:00 P.M. in place o
the normal dinner and supper.

The work of the cook at Vostok should not be un
derestimated, if only for the fact that water boils al
86°C. instead of 100°C. Almost all preparations
of food at Vostok involve boiling (the use of preS-
sure cookers is not advocated). It takes 5-7 hours
to cook beef, 3 hours to boil potatoes, and 10-14
hours to cook beans and peas. Foods sensitive tc
boiling-point changes, such as coffee and tea, do not
retain their normal flavors.

Housekeeping chores, shared generally by all, in-
clude dishwashing and sweeping up after meals
This biweekly assignment is usually followed by
shower and personal laundering. Water is obtainec
by melting snow blocks, cut and stock-piled during
the summer. Once a month, the entire station com-
plement forms a human chain to replenish the sup-
ply maintained close to the snow melter.

During the winter, the game of dominoes generates
a great deal of enthusiasm. It is basically a game ol
chance (or so it seems—the author placed dead last)
Chess, billiards, ping-pong, and table hockey are
played also.

Authority at the station is supremely vested in a
leader who has absolute control in every situation
and who has no other responsibilities. For the So-
viets, this system has worked well.

Summer Arrives

The first plane was joyously welcomed to Vostok
on December 20, 1969. An 11-14 from Mirnyy
brought the leader of the 14th SAE, D.D. Maksutov,
and fresh provisions as well as new equipment for the
glaciological drilling project at Vostok. Two days
later, an American C-130 brought supplies for the
U.S. programs and picked up the preceding winter's
records. A typical Vostok welcome was given to the
visiting Americans. After 2'/2 hours (while the air-
craft engines idled the whole time), the plane was
obliged to depart for McMurdo because of its range
limitations, leaving the U.S. exchange scientist to or-
ganize the resupply and train the new Soviet op-
erator, V. A. U1'ev, who was not to arrive until the
following week.
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Departure from Vostok was on New Year's Day
1970. Flying in an 11-14, the route of the annual re-
supply tractor train, easily visible on the ground,
was followed as a road to Mirnyy. Near the old site
of Vostok–I (open from April 12 to November 30,
1957), supplies were dropped to the lonely men on
the approaching tractor train below. The arrival at
Mirnyy was fortuitous—just before a severe storm
which might have prevented leaving on Professor
Vize had not the flight preceded it. The ship was
docked at the edge of the annual sea ice, several
kilometers from Mirnyy; the storm and accompany-
ing whiteout delayed resupply efforts considerably,
and she was unable to leave until January 8. Staying
close to the thinner ice packs, the ship skirted the
Antarctic Circle heading westward. Sailing in an
unusually clear sea, she was able to proceed south
to 690 241S. (at 20 0 06'E.) on January 14.

The ship's northward course included stops at Cape
Town in South Africa and Las Palmas in the Canary
Islands. Testifying to the recuperative effects of a sea
voyage after a long antarctic season, the 14th SAE
soundly defeated the ship's crew in a stoutly contested
tug-of-war near the Equator. Materiel of the French
glaciological party was debarked at Le Havre,
France. The three East German scientists with the
Soviet expedition returned home via Wismar, the
old Hansa port. Two Polish participants returned
home via the historic port of Gdansk. Arrival at
Leningrad at the height of a winter storm was delayed
until midnight on February 18, 1970.

The arrival at Leningrad was the official end of
the 14th SAE for most of its members, but not for
the author. As a guest of the Arctic and Antarctic
Research Institute, Leningrad, he met with Soviet
collaborators and debriefed them on many facets of
the Vostok programs. The year's accumulated records
were unpacked and distributed.

In Moscow, as guest of the Soviet Academy of
Sciences, the author met with Madame V. A. Troits-
kaya, principal Soviet collaborator with Dr. Victor
P. Hessler of the ESSA Research Laboratories in
the micropulsation studies. Further work involving
the reduction of calibration curves included a trip to
the research laboratory of Barok, near Rybinsk,
northeast of Moscow. This work was completed on
March 19, after which the author visited Warsaw,
Poland, to discuss antarctic research with Polish
scientists, before returning to the U.S.A.

Conclusion

The exchange-scientist program has been warmly
received by the participating nations. The scientist-
diplomats involved have furthered scientific exchange
and harmony in Antarctica amongst the nations

Monthly temperatures at Vostok in 1969
(in - °C.)

Month
	

Max.	Mm.	Avg.

January	 24.4
	

44.5
	

32.6
February	 29.1

	
60.4
	

45.6
March .....	 47.3

	
71.5
	

59.8
April ........	 53.2

	
74.4
	

62.9
May ..........	 50.3

	
77.5
	

66.8
June ........	 45.5

	
73.5
	

62.4
July ..........	 52.0

	
82.0
	

69.3
August ......	 53.1

	
82.8
	

69.5
September	 56.8

	
81.7
	

69.8
October	 38.4

	
69.5
	

55.6
November	 31.3

	
55.9
	

43.8
December	 23.1

	
44.4
	

32.6

Pressure (mb) and wind (m/sec.)
at Vostok in 1969

	

Pressure	 Wind

Avg.	Max.	Mm.	Avg. Max.

Jan.	638,7
	

653,4
	

629,1
	

5,6
	

13
Feb.	633,0

	
64 1,9
	

626,0
	

6,2
	

13
Mar.	622,6

	
639,9
	

612,8
	

7,4
	

18
Apr.	625,5

	
644,8
	

608,6
	

7,7
	

14
May	620,6

	
632,1
	

606,2
	

7,6
	

13
June	631,4

	
646,6
	

614,6
	

8,1
	

13
July	611,8

	
624,8
	

599,6
	

7,8
	

18
Aug.	613,8

	
628,4
	

602,0
	

6,8
	

12
Sept.	614,1

	
630,8
	

596,9
	

6,4
	

14
Oct.	623,6

	
638,1
	

606,6
	

6,9
	

16
Nov.	624,6

	
630,9
	

613,5
	

7,2
	

14
Dec.	632,3

	
638,6
	

624,1
	

6,8
	

14

engaged. It seems clearly an axiom that man finds
his warmest international relations in the coldest re-
gions of the earth.

It is fortunate that the site of the earth's south
geomagnetic pole can be shared and utilized by in-
ternational scientific programs. The challenges are
many, but the rewards are perhaps unequalled at
any other place on the earth today.
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