
dog-sledging journeys in the style of British heroes of
earlier antarctic exploration. Stonington is also of
great historic interest since it was the site of the
U.S. Antarctic Service's East Base (1939-1941)
and Finn Ronne's private U.S. expedition (1947)
and because the British have operated their base
there intermittently since 1946 (Fig. 9). Some of
the U.S. facilities constructed in 1940 are still in
remarkably good condition. The original U.S. flag-
pole is used today by the British, and even the U.S.
Weather Bureau instrument shelter, though battered
and eroded by blowing snow, still stands atop a
boulder.
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Figure 9. .I /Il/1f)/1 15111!1 Base. /11 left rear L's (l/'aIlds)ilCd
British base, in center foreground is present British base,
and in center distance is old East Base. Sir Vivian Fuchs

is crossing snowfield.

After completing the resupply of Stonington, we
made our return to civilization rapidly and unevent-
fully, except for an encounter with a screaming
Cape Horn gale with mountainous waves 50 feet
high and over 200 feet between crests. Sir Vivian
Fuchs, M. Rolland, and I debarked at Punta Arenas,
Chile, on March 10.

During this resupply operation, the British amply
demonstrated that long experience in antarctic ex-
ploration and research pays off. All objectives of the
complex undertaking were completed as scheduled
and without incident, and the programs and facili-
ties were improved at all six bases. Although no
scientists from other Antarctic Treaty nations are
currently at British bases, the opportunity and in-
centive for them to work there are sure to increase.
The British plan to continue to expand their research
programs, especially in biology. Coordinated studies
by them and scientists from other countries working
on the peninsula would undoubtedly produce great
advances in antarctic biology.

During my three months as their guest, the British
were unfailingly hospitable, making my visit very
productive and pleasant.

Bacteria, Fungi, and Other
Biota in the Vicinity of

Mirnyy Observatory
GEORGE H. MEYER , * MARIE B. MORROW,

and ORVILLE WYSS

Department of Microbiology
University of Texas

(All photos by George H. Meyer)

This report is another in a series describing bio-
logical studies carried out in the vicinity of Mc-
Murdo, Byrd, Hallett, and South Pole Stations, in
the ice-free valleys in Victoria Land, and in other
areas of West and East Antarctica. The investigation
distribution of air populations and their viability dur-
vicinity of Mirnyy Observatory in East Antarctica,
included studies of (1) the origin, occurrence, and
distribution of air populations and their viability dur-
ing transport; (2) the effects of local climate, soil
composition, and surface vegetation on the microbial
populations of soils; (3) the microorganisms living
in snow and ice; (4) the microflora and microfauna
occurring in pools of meltwater; (5) the organisms
associated ecologically with algae, lichens, and
mosses and those involved in the decomposition of
plant and animal residues; and (6) the ability of
these organisms to survive under conditions of ex-
treme temperatures and desiccation. Also studied
were organisms found in foodstuffs taken to the Ant-
arctic by early expeditions and in frozen feces of
those periods.

Mirnyy Observatory is located at 66°33'S.
93°01'E. on a granitic and gneissic promontory
surrounded by stagnant ice, moraines, and active
glaciers. Although exposed rocks and soils in the
immediate area of the station are contaminated by
fuel oil and other debris resulting from human habi-
tation, some rocks and soils not far beyond the
station are relatively uncontaminated. Small patches
of algae, lichens, and mosses occur on the moraines.

Most of the flora and fauna in the area are re-
stricted to the Haswell Islands (66°32'S. 92159'E.),
an archipelago of 12 islets located 4 km north of
Mirnyy. The islands are extremely dry, and several
of the smallest ones appear to be sterile. Moisture
from the melting of snow and ice is present in small
areas in the spring and early summer. A permanent
ice-and-snow field on the west side of Haswell
Island also provides some moisture during the sum-

* Mr. Meyer spent 14 months as U.S. Exchange Scientist
at the U.S.S.R.'s Mirnyy Observatory during 1964-1965.
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Average monthly wind speed, temperature, vapor pressure, and relative humidity at Mirnyy, Novolazarevskaya, and
Molodezhnaya Stations during 1965.

Jan	Feb	Max	Apr 
J 

May	June	July	Aug	Sept	Oct	Nov	Dec

Mirnyy
Wind speed (m/s)	 7.2	9.2	8.9	11.5	14.0	11.2	12.4	14.5	10.8	11.0	9.5	9.8remperature (- S C.)	 1.0	3.6	10.6	14.8	15.1	19.9	18.3	17.5	20.6	13.6	9.6	9.2Vapor pressure (mb)	 4.3	3.4	1.9	1.8	1.4	1.0	1.2	1.3	1.0	1.4	2.2	3.6Relative humidity (%)	 76	70	69	74	70	64	68	72	74	66	70	66

4ovolazarevskaya
Wind speed (m/s)	 6.9	8.8	9.7	12.4	12.9	14.8	10.0	11.7	6.8	10.3	7.4	7.0Temperature (- S C.)	 1.2	3.2	8.0	11.1	10.8	13.6	20.8	18.9	21.6	13.9	8.3	1.7Vapor pressure (mh)	 3.0	2.2	1.7	1.3	1.3	1.4	0.6	0.8	0.5	1.0	1.8	3.5Relative humidity (%)	 54	45	47	46	47	60	46	46	39	49	53	64

Molodezhnaya
Wind speed (m/s)	 6.1	8.2	12.2	12.7	12.6	12.4	10.1	9.8	9.8	9.8	8.3	5.2Temperature (- S C.)	 0.7	3.5	8.7	9.8	11.2	15.4	22.8	19.0	20.8	14.4	9.6	1.1Vapor pressure (nib)	 3.5	2.7	2.0	2.3	1.9	1.4	0.6	1.1	0.8	1.3	1.9	3.6Relative humidity (%)	 61	55	58	72	63	72	61	66	59	58	58	63

mer. The islands have been disturbed only slightly
by man, and thus are suitable for ecological studies.

The atmospheric load of microorganisms was
monitored at intervals during the year at several sites
near Mirnyy. Resultant qualitative and quantitative

The Tenth Soviet Antarctic Expedition

The senior author was flown from McMurdo Station to
Mirnyy Observatory on November 5, 1964, in a U.S. Navy
LC-130F aircraft. In mid-December, scientific and logistic
personnel assigned to replace the men of the Ninth Soviet
Antarctic Expedition (S.A.E.) arrived from Leningrad
aboard the diesel-electric Oh', which also brought fresh food,
building materials, heavy equipment, and technical appa-
ratus. For many years, Mirnyy has been the main Soviet
research station and logistic base for the supply of inland
stations, but Molodezhnaya is now gradually assuming that
role, and intensive construction has taken place there in
recent years.

Housing facilities at Mirnyy consist of a number of build-
ings of various sizes, most of which contain both living
quarters and laboratories. These buildings are well furnished
and comfortable, with thermostatically controlled tempera-
tures. Each year several of the buildings must be cleared of
drifting snow, while others, already buried, must be sup-
ported by heavy timbers to prevent deformation. The build-
ings at Molodezhnaya are designed to avoid these problems.

The new station complement adapted quickly to the
living conditions and routines. Meals were always well pre-
pared and adequate. Duties for each person included house-
keeping and supplying snow for the snow melter once each
week and assignment to the kitchen once each month
(kitchen duties consisted of washing dishes, cleaning dining
areas, and working in food-storage warehouses). The station
bathhouse includes a steam room in addition to the usual
bathing facilities. Washing machines are provided.

Entertainment, which followed the evening meal, gener-
ally consisted of playing such games as dominoes, billiards,
chess, and checkers or watching motion pictures. Classes in
English, which were held for two hours twice each week,
were well attended. In the summer, when weather permitted,
the men played volleyball and soccer.

The Tenth S.A.E. departed Mirnyy for Fremantle,
Australia, in late December 1965 aboard Oh'. From Fre-
mantle, the Russians continued their trip home aboard a
Soviet aircraft.

data were obtained at ground level with an Anderson
Cascade Impactor. The organisms isolated were of
the same types as those found in the soil in that vi-
cinity. No evidence was found that cyclonic winds
(which follow the coastline) and offshore winds
(which originate over the central plateau) bring
organisms to this area from distant continents or
subantarctic islands.

Qualitative and quantitative studies were made in
an attempt to determine the succession of microor-
ganisms in the ephemeral ponds formed in soil de-
pressions following spring and summer thaws. The
results showed that the dominant organisms in the
ponds are the same as those in the dry pond beds.
All of the organisms recovered appeared at approxi-
mately the same time and remained in equilibrium
until either the ponds froze over or the water evap-
orated.

About 60 different air, soil, water, snow, and plant
samples were analyzed for microbial content. Pen-
guin eggs, guano, and regurgitated food from marine
birds were studied to determine the relative im-
portance of animal transport of organisms in the
microbial colonization of isolated areas. Hundreds
of pure-culture isolates, representing the thousands
of cryophilic organisms examined, are now being
held for further study. They include bacteria, actino-
mycetes, yeasts, molds, algae, and rotifers. In ad-
dition, some of the algae as well as lichens, mosses,
mites, and springtails have been deposited in na-
tional herbariums and museums and with various
collectors.

For the soil studies, standard culturing methods
were employed, but for organisms that are usually
fastidious in their requirements, special culturing
techniques and enrichment media were used. Many
organisms occurring in the soil have specific func-
tions and thus can be detected only by selective
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Above, austral
summer at Mirnyy.

Pool of meltwater
on Haswell Island.
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media. Examples are the photosynthetic bacteria
and the nitrogen-fixing Azotobacter. Neither of these
was found in soils of the Mirnyy area, whereas under
the same conditions of culture, they are usually
found in cultivated soils in temperate climates.

Certain other bacteria that were isolated from
antarctic soils are of particular interest because of
their ability to fix atmospheric nitrogen and thereby
satisfy their growth requirements in soil whose nitro-
gen content is too low to favor the growth of com-
petitors. These unique bacteria are now under study.
A Corynebacterium capable of growth in mineral
salts and utilizing pure alkanes as the sole source of
carbon has also been isolated.

The number of viable bacteria, as determined by
aerobic plate count, fluctuates from soil to soil in
Antarctica, depending upon the soil composition and
seasonal conditions. As few as 100,0001g were found
in dry soil, as compared with 15,000,000/g in moist
soil associated with algae. None of these bacterial iso-
lates formed spores. The number of bacteria found
in fresh guano was less than 20,000/g; after the
guano had been exposed to the sun for 24 hours, it
was less than 10,0001g; and with continued ex-
posure, the number decreased even more. Soil from
the vicinity of an old seal carcass contained as many
as 300,000,000 organisms per gram.

The fur on old seal carcasses usually persists for
hundreds of years without deterioration, whereas
certain portions of the seal body that are in contact
with the soil decompose, though at a very slow rate.
Several media, using as bait different types of animal
hair, did not reveal the presence of keratinophilic
fungi in soil adjacent to the animal remains.

Dead fragments of algae, lichens, and mosses
usually persist in the antarctic soils for long periods
of time without showing any evidence of decomposi-
tion. While certain constituents of these plants cer-
tainly undergo degradation by microbial action,
clumps of algae and thalli of mosses and lichens re-
main as entire fragments in the soil. Laboratory
studies of soils containing lichens and mosses did
not reveal cellulose-decomposing bacteria.

The dominant organisms observed in soils near
Mirnyy are Pseudomonas and chromogenic micro-
cocci, which are considered to be cosmopolitan in
distribution. Corynebacterium, Mycobacterium, and
Flavobacterium were more restricted in distribution
in these soils. Although Streptomyces and the yeasts
Rhodotorula and Cry ptococcus were found in many
locations, their numbers were low. Molds, includ-
ing Phoma and Cladosporium, were observed to
occur only in association with mosses and lichens.
The conditions of recovery of all isolates were a
temperature of 15°C. and a humidity of 60 percent.
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l)ormitory-laboratory at Noi'olazarevskaya.

XWX

Right, large pool of meltwater near Novolazarevskaya

Replicate samplings of soil populations were made
at two other Soviet coastal stations, Molodezhnaya
(67 0 40'S. 45°51 'E.) and Novolazarevskaya
(70 0 46'S. 11 0 50'E.). The opportunity to extend the
biological investigations to those locations was pro-
vided when Ob' carried out her annual resupply
mission. Near those stations, particularly Mob-
dezhnaya, are extensive snow-free areas and topog-
raphies and climates that favor the growth of
established biota. New species of mites, mosses,
and bacteria have been identified from these two
localities.

The results of the investigations at Mirnyy demon-
strate that a complex of ecological factors determines
the pattern of distribution of organisms. The occur-
rence of the organisms is apparently related chiefly to
soil composition and climate. Birds are considered an

important biotic factor in the distribution of antarctic
organisms. In the process of surviving in particular
environments, the organisms probably develop
adaptive mechanisms.
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Glacial-Geological
Investigations in

Southern Victoria Land
R. A. SOUCHEZ

Department of Physical Geography
Université Libre de Bruxelles

During the austral summers of 1965-1966 and
1966-1967, 1 joined the U.S. Antarctic Research
Program (USARP) as an exchange scientist to con-
duct glacial-geological investigations near the border
of the ice sheet in southern Victoria Land. Pre-
viously, I had made similar studies as a member of

a Belgian expedition in the SØr Rondane Mountains
of Queen Maud Land. In both regions, my main ob-
jective was to study the mechanisms of glacial ero-
sion and deposition by the ice sheet's outlet glaciers.
After I had analyzed these mechanisms in Queen
Maud Land, the desirability of comparing them
with those of another region of East Antarctica be-
came evident. Southern Victoria Land was selected
for this purpose because of its proximity to Mc-
Murdo Station, where excellent facilities for carrying
out field work are provided by USARP and the U.S.
Naval Support Force, Antarctica. Therefore, an
official request for me to visit this region was sent by
the Belgo-Dutch Antarctic Committee to the Office
of Antarctic Programs, through whose cooperation
field trips were arranged for the two summers.

Southern Victoria Land is characterized by the
presence of outlet glaciers derived from the ice sheet
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