(e) To recommend standardized methods, techniques, and
data research for biological investigations in the southern ocean.
(2) That IOC undertake the international coordination of
BIOMASS.
(3) That IOC request countries carrying out research in the
southern ocean to provide details of proposed cruise tracks and
scheduled researches, which would be made available to the group
of specialists.
(4) That SCAR request the national agencies operating supply
ships to institute a circumantarctic program of underway observations of surface temperature, salinity, chlorophyll, and underway
collection of records of expendable bathythermograph and
biological echo traces.
(5) That SCAR collaborate with FAO in drawing the attention of
all parties engaged in the exploration and exploitation of living
resources of the southern ocean to the need of detailed catch and effort statistics to be submitted to FAO.
(6) That SCAR inform FAO of its approval of the proposed
northward movement of the boundary lines between statistical areas
in the Atlantic and Indian oceans, and that in the interim period
before the new regions are formally approved by all interested parties, countries should be requested to distinguish separately, when
reporting to FAO, the catches taken (a) in the South Atlantic in the
area bounded by 500 to 60 0S. in 20° to 50°W. and 55° to 60 0S. in
50° to 60°W. and, (b) in the Indian Ocean between 40° and 50°S.
in 30 1 to 80°E.

(7) That SCAR and SCOR should agree as soon as possible on the
publication of selected documents submitted as working material for
the Woods Hole meeting.

These recommendations were approved by SCOR at
the XIII General Meeting of SCOR in Edinburgh,
Scotland, in September 1976, and by SCAR at the XIV
General Meeting of SCAR in Mendoza, Argentina, in
October 1976. These recommendations, as well as the
BIOMASS program, will be presented at the next IOC
meeting in 1977. Background papers and a selected
number of review papers and reports are being edited
and will be published as a separate volume in mid1977.
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With the Soviets in Antarctica
FRANK SECHRIST

Department of Meteorology
University of Wisconsin
Madison, Wisconsin 53706
On 19 July 1974 I learned of the possibility of spending a year with the Soviets in Antarctica from Professor Werner Schwerdtfeger, an expert in polar
meteorology and a colleague at the University of
Wisconsin, Madison.
We had learned from the National Science Foundation that there was an opening in the antarctic scientist
exchange program. As in 17 previous years, one U.S.
scientist was to spend a year at the large Soviet station
Molodezhnaya (figure 1). In exchange, a Soviet scientist would winter at McMurdo. Until that time, a U.S.
meteorologist had not been at Molodezhnaya.
I submitted a proposal within a month to do
research on cyclone energetics in an area of the most
spectacular weather in the world. Also, I hoped to
document my stay, as well as the scientific programs,
photographically.
Soon after I learned that the Science Foundation
and the Soviets had accepted my proposal, I was con4

tacted by Ed Kerut of the National Oceanic and Atmospheric Administration. Ed wanted me to take to
Molodezhnaya an automatic weather station in the
form of a buoy. Signals from the buoy were to be
transmitted to a soon-to-be-launched Nimbus F
satellite and thence to Washington, D.C., in realtime. Successful deployment of such a buoy would
have far-reaching implications for expanding weather
observations of the southern ocean. I was delighted to
be involved.

Preparing for the trip
I received physical and psychological examinations
at the Great Lakes Naval Training Station, near
Chicago, on 9 October 1974. I recall being impressed
by the efficiency of the examination procedures. The
ANTARCTIC JOURNAL
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only complications were repair of some teeth and tests
to insure that kidney stones would not recur. The
psychologist suggested that I keep a diary because little
was known about exchange scientists in remote locations among foreigners.
At the outset we realized the need for a language
refresher in Russian. Although I had studied Russian
for 3 years in graduate school, I was hardly fluent.
After considering several possible - and some
impossible - alternatives, I enrolled in the Berlitz
"Total Immersion" course in Milwaukee. This is a
course of individualized, intensive instruction that
meets for 9 hours a day, 5 days a week, for 3 weeks.
The course began 14 October 1974.
When I left the course I was grateful to the staff for
their competent and friendly assistance, but I knew
that I was still unprepared for what lay ahead.
Holmes and Narver, Inc., the Foundation's antarctic support contractor, sent me a set of cold-weather
clothing, which arrived on 20 October 1974, about 20
days before departure.
It is difficult to think about the trip preparation
without giving credit to Edward S. Grew. Ed was at
Molodezhnaya during a previous Soviet expedition as
an exchange geologist (Grew, 1975). Thus I obtained
considerable insight into life at Molodezhnaya. To
make such a trip blindly would be difficult. Ed gave
me the hints I needed on everything from the food to
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how many presents and Playboy magazines I should
take.
Enroute to Antarctica
With farewells attended to, I departed for
Washington, D.C., on 10 November 1974 for a final
5
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Figure 3. Author and friend.

briefing at the National Science Foundation. On 12
November I flew from Washington to New York and
left the States. I was to meet the Soviet oceanographic
ship Professor Viese (figure 2) at Las Palmas in the
Canary Islands around 15 November. If the ship was
on schedule, I had little time to make sure that all my
gear and the buoy would be at the dock ready for
loading. As it turned out, the ship was delayed a week
and my anxieties abated.
Professor Viese arrived on 20 November, and I
made purchases of liquor and other novelties for use as
gifts.
It was distressing for me, and evidently for the
Soviets, to realize that my gear and the buoy had not
yet arrived. Two days later a truck brought the gear to
the Viese. This delay did not interfere with our
scheduled departure, because Viese was loading supplies for the expedition.
On the Viese I had the good fortune of rooming
with the ship's surgeon. He was amiable and spoke
English reasonably well - a mixed blessing for me, as
during the next month he learned more English than I
6

learned Russian. I was warned of this, but I didn't
know how to avoid it.
The Viese is one of several Soviet research ships that
cruise annually to Antarctica between November and
March. It carries food and some equipment for the
antarctic stations and can handle up to 250 people—
crew and expedition members. The ship is equipped
with a rocket launcher (not now in use) and launched
radiosondes routinely, twice a day. Also aboard are
the usual meteorological and oceanographic facilities:
facsimile machines and an automatic picture
transmission (APT) unit for reception of satellite
photographs. Synoptic weather observations are made
by crew members as are bathythermography soundings, records of iceberg demensions by sonar, depth
soundings, water samples, and related studies. A small
computer is on board for data processing.
On 24 November, just 2 days out, we met a large
Soviet fishing fleet. A tanker was refuelling the ships
when we arrived. Our turn for refueling came the
same day and, due to rough seas, took over 12 hours.
By this time, I had met several of the meteorologists
who were to be at Molodezhnaya. V. Bilov was to head
the aerological group. V. Efimov was the top scientist
among the meteorological technicians. His project involved work on a 500-millibar numerical forecast
model for the entire Southern Hemisphere.
Bilov and Efimov seemed very interested in the buoy
and my computer requirements. I agreed to work in
the synoptic office half-time (weekends included).
Bilov assured me this work would guarantee his
cooperation regarding deployment of the buoy.
Life on the Viese was relaxed and enjoyable. Sunbathing, volleyball, working out on the deck, and parties constituted the life-style of the expedition
members. The ship's crew was, in my view, busy, hardworking, and efficient.
The highlight of the 1-month voyage was the Neptune party that marked our equatorial crossing on 29
November. A huge swimming tank was erected on the
afterdeck, and everyone improvised costumes from
untwisted line and signal flags. Burnt cork and all
shades of grease paint were available. All the
uninitiated, including the women, of whom there were
about a dozen in the crew, were rounded up, summarily stamped on the butt with the ship's seal, and
tossed into the swim tank. Then there was abundant
food, drink, singing, and dancing.
On 7 December 1974 the clouds thickened, boots
and parkas appeared, and the temperature dropped
markedly. I saw my first iceberg on the 9th. Four days
later we hit the ice pack.
At this point, we rendezvoused with the icebreaker
Ob. The Ob (named after the Ob river) is a 20-yearold transport that has been hauling heavy expedition
equipment to the Antarctic from the beginning of
20th-century Soviet involvement there. It was slow goANTARCTIC JOURNAL

ing in the pack ice. Once both ships were stuck in the
ice for 4 days. Time began to drag; we were eager to
unload and test our survival skills on the great white
continent.
Finally, on 19 December one of the small planes
from the Ob was assembled on the ice and was put into
use to reconnoiter the ice pack for signs of cracks. On
the 20th, we stopped the ships at the edge of a large
floe (about 2 meters thick) and began to unload men
and equipment to clear a runway. I helped, of course,
and made my first acquaintance with penguins. By
this time, the day was 24 hours long, and the afternoon heat made working even in T-shirts sweaty
(figure 3).
Then unloading got under way. Planes and
helicopters took men, equipment, and supplies to the
station at Molodezhnaya, some 80 kilometers away.
The planes departed nearly every half-hour, a process
that was to go on for nearly 2 weeks.
On 22 December 1974, I slept in, exercised on deck,
ate a hearty meal, loaded my gear, and waited standing in the windy, cold snow for my last leg to the "big
city" - Molodezhnaya.

Molodezhnaya
Grew (1975) gives an adequate description of the
station layout at Molodezhnaya. I add the map (figure
4) to pinpoint relevant locations.
Traditionally, people live and work in the same
building or in one nearby. For example, there is a
geophysics building, a radiosonde building, air
chemistry, etc. On arriving at the station I was assigned a single room in the geophysics building (point
A, figure 4). The meteorology dormitory was crowded
during the summer layover of the old expedition. I was
assured that I would move into the meteorology
building when the old expedition left, but I was glad
to have a variety of people with whom to associate.
The room I had was bleak and austere, as they all
were. But it was warm and comfortable.
I began working in the synoptic offices on the day
before Christmas 1974. These offices were in the radio
building (point B, figure 4) at the extreme southern
end of the station. We had two rooms for our work. In
one we plotted and analyzed maps or prepared
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forecasts, and in the other facsimile maps were
transmitted to the other Soviet stations or ships.
My job consisted of plotting and analyzing the entire
Southern-Hemisphere 500-millibar chart twice a day.
Portions of the charts were traced and sent via facsimile to other Soviet stations or to ships at sea. Usually
two of us were on duty at any one time. The duty
forecaster plotted and analyzed hemispheric surface
charts and prepared his forecasts for local field programs, summer flights, or nearby ships. During the
winter there was virtually no requirement for a
forecast except the routine briefing (usually by phone)
of the station chief and expedition leader.
In addition to the two synopticians there was a
satellite meteorologist who operated the APT system on
the hill west of the radio bureau (point C, figure 4).
Depending on his tracking skills and the quality of the
reception, he would construct a mosaic each day of the
clouds over eastern Antarctica and adjacent water.
People on ships were interested in limits of and shifts
in the ice pack.
The other meteorological programs at
Molodezhnaya were snynoptic and actinometric observations, air chemistry measurements, and radiosonde
and rocket launches. Each of these groups was housed
separately, and it was unusual and difficult to visit the
various buildings. Occasionally, there were multiple
rocket launchings, and sometimes there were many
launches on consecutive days. The rocket launcher was
located west of the station (point D, figure 4); and the
radiosonde building, east (point E, figure 4).

Figure 5. The National Oceanic and Atmospheric Administration data buoy.

Among the 100 people at the station in 1975 were
four East Germans who participated in a medical program involving frequent monitoring of blood pressure,
blood specimens, respiration rate, etc. These studies
were aimed at learning the effects of the polar night on
biorhythms.
The geophysics group monitOred ionospheric activity and magnetic field variations. Occasionally, auroral
displays created quite a stir, as all observers were to
note fluctuations in their recordings. Auroral displays
were among the most beautiful and spectacular I have
seen.
Another active group was comprised of
glaciologists, who frequently took core samples on the
pack ice. Korneilov, the expedition chief, was among
them. There was an instrument for monitoring ocean
tides, and a good deal of surveying was done around
the station.
The buoy (figure 5) was deployed on 3 July 1975,
soon after I learned that the satellite was launched. It
took about a half day for eight to ten of us to drag the
buoy by tractor onto the ice about 2 kilometers north
of the station, drill the holes by hand, and activate it.
Unfortunately, the signal from the buoy was never
received by the satellite. This was a source of great
disappointment.
Life at Molodezhnaya had many comforts. If one
could accept the absence of family and close friends to
talk with, it would be possible even to enjoy the routine
of work, rest, partying, and exercise. Of course, one
can't forget the family and all the enjoyable things one
can do at home. I often daydreamed of or had flashbacks to favorite walks, films, plays, and even window
shopping. I did have some good music with me on tape
that was a blessing.
My daily routine began with an early rising, a cold
water shave, and an hour spent studying Russian. I
then walked to the radio bureau (6 minutes if no wind,
a half-hour if the katabatic wind was up), where I
would sort the teletype data that had come in during
the night and plot charts. I also plotted radiosonde
soundings for my own research. After breakfast, I
returned to the office to finish the 500-millibar
analyses and transmitted them by facsimile.
After lunch, I usually took an hour's walk on the ice
or around the station. Then, after some chores in the
room and a nap, I studied a little more Russian and
then headed back to the radio bureau to work on the
afternoon charts and do my research. After dinner I
usually read or prepared notes. It was popular to go to
the movies after dinner, but I became discouraged
with the age and quality of the films and was annoyed
by frequent film breakages. I could entertain myself
quite nicely in my room with books and music.
About halfway through the year, I decided it would
be useful to work in the kitchen. I was invited to do so,
ANTARCTIC JOURNAL

and this experience buoyed my spirits. In addition to
keeping busy helping with the bread baking and soup
preparation, I learned some good Russian recipes and
considerably improved my command of the language.
It was the most sociable of my activities and generally
pleasant, although my work schedule was leaving me
exhausted by the end of the day. But this was good,
too, because it insured a good night's sleep.
Parties and banquets were held on birthdays and
holidays. For the birthdays, a small group would
gather for a special dinner, usually steaks or chicken
and fried potatoes plus vodka and "spirit" -mostly the
latter. On holidays, at least once a month, the custom
was to have a large banquet in the dining hail for all.
Suit and tie were always worn at birthdays and
holidays. They began with much talking and toasting
and were invariably followed by singing and dancing.
I am reminded of the tragedy of the year in
Molodezhnaya. One of the largest and most lookedforward-to banquets was the one on May Day. It was
the first large banquet since New Year's Day, and all
the expedition members seemed to party without
reservation. Early the next morning, at work, I
detected a somber atmosphere. Funeral music was
played on the radio, and, finally, someone told me
that one of the men in the rocket group had become ill
during the night and died.
And so it was that Molodezhnaya had its second
funeral in 20 years. I will never forget the bleakness of
the 2 weeks when everyone's spirits were at their
lowest. We all attended the funeral. The viewing was
followed by a procession of men following a tractordrawn sled with casket draped in red. The cemetery is
about 6 kilometers east of the station on the stark and
rocky coast. There the casket was covered by a large
steel vault, and we each carried large rocks and piled
them over and around the vault to secure it from those
frightful, stormy Molodezhnayan winds (figure 7).

Figure 6. Molodezhnaya cemetery.
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Research
Originally, my proposed research consisted of two
parts: first, I wanted to study the energetics of antarctic cyclones, and, second, I wanted to document on
film the activities at Molodezhnaya in order to show
the daily routine of both life and work at the station.
The first of these goals was quickly scrubbed when I
realized that the data scarcity and computer facilities
were limited. Antarctic data are scarce enough under
the best of conditions, but when radio reception failed
completely for 2 or 3 days, it was clear that my original
program became infeasible. With regard to the use of
the computer, it was unrealistic to make such a large
demand on machine time and programmers in order
to do cyclone energetics in isentropic coordinates.
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I concluded that it would be useful to prepare a continuous time section of the radiosonde data available
at the station. This program had the virtue of allowing
me to study the coupling or interaction between
tropospheric jet cores and instances of strong katabatic
flow. One becomes impressed with the katabatic winds
in Molodezhnaya. I consider myself fortunate to have
observed these often shallow but spectacularly strong
downslope winds. In fact, while I was there on 25 May
1975, Molodezhnaya recorded its record high wind of
54 meters per second (122 miles per hour). I should
remark, however, that this was not strictly katabatic.
A strong storm was in the area.
In addition to allowing study of the interrelation
between upper air jet cores and surface katabatic
winds, the time section would allow study of moisture
redistribution in the troposphere over Molodezhnaya.
The twice daily (0000 GMT and 1200 GMT) plots of
temperatures aloft were hand plotted and analyzed for
potential temperature and mixing ratio.
The seven elements calculated twice each day from
the Molodezhnaya radiosonde data were static stability, wind speed, wind direction, mean relative humidity, mixing ratio, vertical velocity, and temperature
advection. Surface synoptic observations were recorded for comparison with the various parameters
described above. It would be necessary to compare the
vertical motions and moisture changes with the cloud
cover and precipitation.
Figure 7 gives an example of the time section for the
month of February 1975. Preliminary results suggest
that katabatic winds are indeed enhanced by the
presence of jet core vertical circulations, but they can
and do exist independently of the cores aloft. Further
studies are under way in an effort to correlate the
various weather parameters. For example, it is important to learn if a model storm can be constructed to
show how changes in wind direction affect the
redistribution of moisture and the onset of cloudiness
and precipitation.
In addition to the time section, I calculated weekly
averages of meridional transport across the eastern
coast of the continent. There are about eight stations
distributed along the coast to ease such calculations
(figure 1). This work is not yet completed.
Finally, I did achieve what I had hoped in terms of
photo-documentation of life and work at
Molodezhnaya. I have several time-lapse cloud films to
study instances of strong vertical wind shear and to
show the onset of cloudiness and clearing conditions.
Moreover, I photographed virtually all of the major
activities performed in both the radio and synoptic
buildings. Rocket and radiosonde launches were
filmed. Included in the more than 1,500 meters of film
I took are scenes showing the holiday routine. These
films show football games on the ice, weight lifting
contests, people enjoying the ever-popular sauna, and
10

dining in the mess hall (figure 8). One section of the
mess hail was set aside as game rooms where pool,
chess, and ping-pong were popular. None escaped my
lens. The slides and films are being used in the
preparation of what we hope will be two half-hour
television tapes. These will be available at the National Science Foundation for preview by others making similar trips as exchange scientist.
Return
We learned, as early as October, when the ships
would arrive with the 21st expedition. October and
November were busy for me as I had to do all the
necessary filming during that time. I also worked a
good deal on my research, plotting and analyzing the
time section. I embarked on an ambitious program of
running and other exercise. I learned that getting in
shape was good not only for body but for mind as well.
The ships arrived in early December, and I joyfully
began packing and distributing the remaining gifts.
The first helicopter made its appearance on 15
December, and the entire station turned out on the
small airstrip to greet the new leaders. The station
chef provided bread and salt to keep the ceremony
traditional and official.
Then the endless unloading began. Helicopters flew
back and forth to the ships every half-hour for nearly 2
weeks. New people were arriving, and everyone got
mail and packages from home. Little serious work was
done by the old expedition members during this time.
After bidding farewell, I left Molodezhnaya on 21
December 1975, the same date as my arrival a year
earlier. That evening, I settled down once more on the
Viese and shared a cabin, this time with a young
oceanographer.
The days on board the Viese during the trip to

Figure 8. MoIodezhnaya mess hail.
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Montevideo went slowly but pleasantly as I kept busy
during the mornings by writing reports and in the
afternoons by running on the decks and exercising.
The weather was stormy, but improved about 2 or 3
days out of Montevideo. Although away from home
for the second consecutive Christmas, the sadness was
somewhat dispersed by my East German friends who
invited me to a small Christmas Eve party in their
cabin. I missed the New Year's Eve party due to a
stomach upset—the first and only illness experienced
during the entire year.
We arrived in Montevideo on 6 January, and I was
met by an agent contracted by the National Science
Foundation and received mail from the Ambassador's
representative. Both of these people were helpful and

kind in getting my gear unloaded and shipped to the
States. They took care of all the arrangements for my
flight home and even sent flowers and liquor to the
Viese as a gesture of gratitude to my Soviet friends who
had taken such good care of me all through my antarctic adventure. I left Montevideo on 8 January 1976 and
was at home with my family on the evening of the 9th.
At that moment I was the happiest of the 20th expedition's polarniks.
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Glaciological studies with the
U.S. Antarctic Research Program,
1974-1 975 and 1975-1976
N. I. BARKOV

Arctic and Antarctic Research Institute
Leningrad 192104, Soviet Union
The Antarctic Treaty provides for the exchange of
scientists between the antarctic expeditions of treaty
nations. This gave me the opportunity to participate
in the U.S. Antarctic Research Program (USARP) during 1974-1975 and 1975-1976 as an exchange scientist
from the 20th Soviet Antarctic Expedition (SAE).
I was stationed at McMurdo, where I spent almost
14 months from 2 December 1974 to 22 January 1976.
This was my fourth trip to the Antarctic: I wintered at
the Soviet Union's Mirny-y Station (66 '33'S. 93°01' E.)
in 1960 and at Vostok Station (78 028'S. 106 048'E.) in
1970, and I participated in the Chilean antarctic program on the Antarctic Peninsula in January and
February 1973.
Glaciology is a major portion of the SAE program.
Glaciological observations are being carried out at
Vostok Station, during the Mirnyy-Vostok traverses,
and in the vicinity of Novolazarevskaya Station
(70 046'S. 11 050'E.) (Barkov, 1975a, 1975b; Barkov
et al., 1975).
My research in 1974-1975 and 1975-1976 included
studies of the antarctic ice sheet structure. Knowledge
of the vertical structure of the ice sheet based on field
March/June 1977

measurements would enhance understanding of the
causes and mechanisms of past environment (mainly
climatic) changes that primarily resulted in variations
of the ice sheet dimensions. My work with the U.S.
antarctic program enabled me to make observations in
those antarctic areas that were less known to other
Soviet scientists. I was able to travel to nearly any place
of interest during these 14 months, and all necessary
equipment was made available to me for both field
and laboratory studies, including perfect laboratory
facilities at McMurdo; for all of this help, I am
sincerely grateful.
Structure of the snow layer. Together with Frencn
glaciologists C. Lorius, J . Sanak, and F. Gillet, I
worked at Amundsen-Scott South Pole Station from 6
to 21 December 1974. We made a pit 5.2 meters deep
at a distance of 5 kilometers from the station. Snow
stratigraphy was studied with depth, snow density was
determined at 5-centimeter intervals in the pit, and
snow samples for oxygen-isotope analysis were taken.
The French glaciologists also took snow samples for
later chemical, oxygen-isotope, and hydrogen analyses
(Sanak and Lorius, 1975).
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