
sumably on a gently sloping depositional plane,
initiated either by tectonic disturbance or simple
overloading. It is envisaged that the sediments were
at the time only lightly consolidated and capable of
plastic deformation under mild gravitational stress.

A secondary factor in the development of the de-
formation, we believe, is relatively recent subaerial
movement en masse of the already folded alloch-
thone down one of the sides of the hemispherical
basin. In all other cases, the primary depositional
mechanism of slumping alone explains the observed
characteristics of the unique structural features of
the basin.

Acknowledgments. Throughout January and early
February 1967, we were privileged to work under
the auspices of the U.S. Antarctic Research Pro-
gram. The cheerful support given by USARP repre-
sentatives Edward Goodale, Jerry Huffman, and
Graeme Johnston was a constant source of encour-
agement to us. VX-6 personnel, notably Lt. Art
Nash, did everything possible to assist us by per-
forming helicopter landings and takeoffs with heavy
loads under difficult wind conditions. In addition,
the squadron made precision flights aligned on
ground markers to provide us with some 200 ex-
cellent photographs of the terrain.

With the British
to Antarctica

THEODORE R. MERRELL, JR.

U.S. Bureau of Commercial Fisheries
(Auke Bay, Alaska)
(All photos by author)

The United Kingdom flas long been active in
Antarctica, beginning with Cook's first crossing of
the Antarctic Circle in 1773 and continuing through
two centuries of exploration by such men as Wed-
dell, Biscoe, Ross, Scott, Shackleton, and the pre-
sent Director of the British Antarctic Survey, Sir
Vivian Fuchs. Feats of exploration of the "White
Continent" by this succession of British heroes have
fired the enthusiasm and admiration of their
countrymen and have resulted in sustained public
support of British expeditions. Since 1943, the
British have been continuously active in the region.
From 1946 to 1961, scientific and exploratory activ-
ities were conducted by the Falkland Islands De-
pendencies Survey and since then by its successor,
the British Antarctic Survey (BAS).

In the 1966-1967 season, exchange representa-
tives from France and the United States accom-
panied the British resupply expedition. They were
M. Pierre Rolland, Governor of French Southern
and Antarctic Territories, and I, a fishery research
biologist. Sir Vivian Fuchs, famed for his trans-
antarctic traverse in 1957-1958 (during the IGY),
accompanied the resupply expedition for the first
time in several years. His thorough inspection of all
British activities and facilities presented a unique
opportunity to the foreign representatives to become
acquainted with all aspects of the British operation.

Our route and the locations of the bases visited are
shown in Fig. 1.

Early in 1967, the support of scientific agencies
by the British government underwent a reorganiza-
tion which affected BAS. Formerly, BAS was under
the Colonial Office, with the Governor of the Falk-
land Islands serving as its political head. The Gov-
ernor is also High Commissioner of British Antarctic
Territory. Now, BAS is under the National Environ-
mental Research Council (NERC). The actual
leadership of BAS remains centered in its Director,
Sir Vivian Fuchs.

The British method of operation in Antarctica
differs from that of the United States in two funda-
mental ways: It depends little on military services
for logistic support, and its leadership is strongly
centralized at each base through a director-com-
mander who has absolute authority in all matters.
The system has worked well over many years.

The British have no long-range aircraft in Ant-
arctica and, therefore, depend entirely on ships for
the transport of supplies and personnel to and from
the Continent. Two Royal Research Ships, John

Figure 1. Author's travel route and location of British
Antarctic Survey bases.
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Figure 2. Royal Research 5/lip Shackleton in pack ice off
Adelaide Island Base. RRS John Biscoe in foreground and,
in the distance, Fuchs Ice Piedmont, which British light

planes use as a landing field.

Biscoe and Shackleton (Fig. 2), constitute the
backbone of BAS logistics. Each summer from
October to March, the 200+-foot, ice-strengthened
cargo and personnel carriers service and resupply the
six active British bases. Since the 1959-1960 season,
the British have annually chartered a Danish ice-
strengthened ship to assist in supply operations. This
year, MV Perla Dan was chartered, with the prin-
cipal mission of carrying materials for the complete
reconstruction of Halley Bay Base. The Royal Navy
ship Protector also assists in the resupply, partic-
ularly in special projects which require helicopters.
The British have no icebreakers, but in the relatively
ice-free waters of the Antarctic Peninsula region, the
two ice-strengthened ships are usually adequate.

The main features of the current BAS program
are detailed hydrographic charting of the waters
adjacent to the Antarctic Peninsula and nearby
islands, comprehensive meteorological and iono-
spheric observations, and geological, glaciological,
and biological research. The results are disseminated
primarily through BAS's own serial publications
(Scientific Reports and Bulletins).

I boarded Perla Dan at Montevideo, Uruguay, on
December 28, 1966, joining Sir Vivian Fuchs,
M. Rolland, and about 25 British personnel, most
of whom were bound for Halley Bay Base on the
Weddell Sea. Relief personnel for the other five
bases had preceded us on Shackleton and John
Biscoe.

Our first stop was made 810 miles south of
Montevideo at Port Stanley, capital of the Falkland
Islands. Governor and Lady Haskard were our hos-
pitable hosts. There, BAS maintains a permanent
field headquarters, with an administrative staff,
meteorologists, and a radio-communication center.

The Falklands were once important for provision-
ing and repairing ships damaged in the stormy
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Figure 3. Deception Island Bare on the site of an abandoned
whaling station in drowned volcanic crater. New British

fiber glass hut is in lower center.

waters off Cape Horn, but since the construction of
the Panama Canal, most world ship traffic has by-
passed the islands. Hulks of many sailing ships are
still evident in the Port Stanley harbor. The islands
are treeless, grassy, and windswept, providing ideal
conditions for rearing sheep, the principal industry.

From the Falklands, we traveled 600 miles across
Drake Passage in sunny, calm weather to Deception
Island, where Great Britain, Argentina, and Chile
maintain year-round bases on the shores of the
drowned portion of the crater of the dormant vol-
cano forming the island (Fig. 3). Deception Island
is the main base for the small fleet of aircraft main-
tained by the British. We unloaded a new Swiss-
built Pilatus Porter aircraft and brought aboard 21
young dogs which had been bred on the island for
use at Halley Bay.

From Deception Island, we steamed 600 miles
eastward to the center of British antarctic biological
research, Signy Island Base, in the South Orkneys.
I left the ship there and stayed for a month, observ-
ing the British research programs.

Perla Dan went on to South Georgia, formerly a
major whaling station, and then southward across
the Weddell Sea to Halley Bay, where a completely
new base was under construction. The unloading at
Halley Bay was completed just in time: on the day
following discharge of the last cargo, the ice shelf
began to break up, destroying a natural ice ramp
which had provided access to the glacier from the
sea each year since the British established the base
during the IGY. This year, the Weddell Sea was
freer of ice than had been reported in any other
year since its discovery in 1823. Owing to this con-
dition, the trip from South Georgia to Halley Bay,
which usually takes at least 10 days, was made in 4
days.
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There were 22 men at Signy, about half of whom
were scientists (the wintering-over complement num-
bers about 11). The island offers excellent oppor-
tunities for ornithological research because of its
large nesting populations of Adélie and chinstrap
penguins, skuas, sheathbills, dove prions, and petrels
(Wilson's, snow, and giant). Shag are also present
(Fig. 4).

The scientists at Signy were an enthusiastic group
of well-trained young men who were doing research
on a diversity of subjects: cold diuresis in humans;
age and growth of lichens; nitrogen fixation by fresh-
water blue-green algae; breeding habits, ages, and
growth rates of the three species of petrels; ecology
and life history of the giant isopod Glyptonotus;
physiology and respiration of the curious "bloodless"
fish Cha?nichthys; ecology and blood chemistry of
the common antarctic fishes Notothenia neglecta and
N. rossi; chemical adaptation of tissues of Noto-
thenia to low temperatures; the effects of soil and
air microclimates on the growth of mosses; causes
of formation of moss peat; and bacterial character-
istics of soil types. Birdbanding was extensive.

The facilities for research at Signy are outstanding
(Fig. 5). The main hut is a yellow, double-deck, 30-
by 85-foot structure made of bolted-together sections
of fiberglass over a layer of insulating foam. This
novel building—the first of its kind to be used by
the British—proved to be so well adapted to the
Antarctic that it has served as the model for most
of the new buildings erected at British bases. Such
structures cannot be built on ice or snow, however,
because uneven settling breaks the joints between
sections. The upper story of the Signy hut contains
living and eating quarters, and the lower story has
about 2,500 square feet of laboratory space. The
scientific instruments and supplies are modern and
of excellent quality.

My fascinating month at Signy ended when RRS
John Biscoe returned from Halley Bay in February
to finish unloading the year's supplies. From Signy
we sailed to King George Island, near the tip of the
Antarctic Peninsula, to check the condition of the
vacant Admiralty Bay Base. The buildings and
equipment were in such good order that little re-
furbishing will be required to put them in operating
condition.

After leaving Admiralty Bay, we rendezvoused
with a Royal Navy survey party which was bivou-
acking on English Strait. Then we returned to De-
ception Island Base to pick up personnel who had
completed one- or two-year tours of duty and were
bound for England.

Next, we stopped briefly at tiny Wienke Island to
inspect Port Lockroy, another inactive British base,
then called at the U.S. Palmer Station on Anvers
Island, the site of still another inactive British base.

The old British hut is one of two buildings being
used by U.S. scientists until the construction of new
facilities is completed late in the 1967-1968 austral
summer.

From Palmer we headed southward, threading the
narrow and beautiful Gerlache Strait, with towering
mountains and hanging glaciers on either side of
the ship. Near the south end of this strait are the low,
rocky, scattered Argentine Islands, on one of which,
Galindez Island, is the main antarctic base for
British meteorological and ionospheric observations
(Fig. 6). This station, at which 12 men work, is a
model of efficiency.

The only encounter with pack ice on the entire
trip occurred just after crossing the Antarctic Circle,
while the ship was en route to the next base, Ade-
laide Island. A circuitous route took us to the
anchorage opposite the base (Fig. 7) in "Iceberg
Alley," so-called because of the profusion of bergs
which continuously drift back and forth in strong
tidal currents. In summer, Adelaide is the center
of BAS's air operations. It has two planes, a
Pilatus Porter and a de Havilland Otter, which land
on an ice piedmont near the base. This year, Dr.
Charles Swithinbank of the Scott Polar Research
Institute made a survey of the ice thickness of George
VI Sound, Alexander Island, Anvers Island, and the
Filchner Ice Shelf by means of airborne radio-
sounding equipment. This technique, which may
revolutionize ice-thickness survey methods, enables
three men in a small plane to make a continuous
record of ice thickness over hundreds of miles within
a few hours.

After leaving Adelaide, we made a brief stop at
Stonington Island, the southernmost British base in
the peninsula area, and then spent a week hunting
seals from John Briscoe in "Labeuf Fjord." A large
supply of seal meat is needed at Stonington to feed
the 80 sledge dogs that transport the mapping and
geological-survey parties to and from the field. The
British have found that seal meat is the best food
available for keeping the dogs in good condition.

During the seal hunt, brief stops were made at
two other British bases, Blaiklock Island and Horse-
shoe Island, which were then inactive but which
are used occasionally in winter by sledging parties
from Stonington. Both were in excellent condition.

Back at Stonington, we unloaded bags of coal
for heating and cooking (Fig. 8), general cargo,
and 150 seals, mostly crabeaters. We remained there
several days, which enabled me to inspect thoroughly
this most picturesque of British bases and to be-
come acquainted with the dozen men stationed there.
The base is regarded as one of the most desirable
antarctic assignments because of the island's gen-
erally clear weather and beautiful scenery and the
opportunity provided to participate in long, overland
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Figure 4. (Left) Blue-eyed
shag.

2L
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Figure 5. (Right) Signy
Island Base with Corona-
tion island in background.
Lower story of fiber glass$4! building has scientific lab-
oratories; living quarters
are in upper story. The

• large black building con-
,	•	tains storage rooms and

electric generators.
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Figure 6. Argentine Islands Base, where extensive meteoro-
logical and ionospheric data are collected.

Figure 7. (Above) Ade-
laide Island Base, the cen-
ter for British use of light

planes.
/

I,	
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Figure 8. (Left) Moving
sacks of coal by dog sled
over the fast ice at Ston-
ington island. Coal is used
at most bases for cooking
and heating. The glacier
in the background serves
as a landing field for light

planes.
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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.

k6w
I
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Figure 9. ,h iiii:,'tnl bland Base. ,lt left rear is abandoned
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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