
Mountains, Guest Peninsula, Boyd Glacier, and Gutenko
Nunataks. The first three have been published, and the
fourth will be published later this year.

A final report on the Swanson Formation, Ford Ranges,
of probable late Precambrian-early Paleozoic age was sum-
marized in a paper presented at the Scientific Committee on
Antarctic Research meetings in Madison, Wisconsin. A
probable relationship of the Swanson Formation to the
Robertson Bay Formation of northern Victoria Land is
presented and discussed. Similarly is presented an even more
speculative relationship between the assemblage of rocks ex-
posed in the Fosdick Mountains, Ford Ranges, and those
comprising the Wilson Group of northern Victoria Land.

Plans for detailed surveys of two geologically critical areas
in central and eastern coastal Marie Byrd Land have been
finalized. During the field season 1977-1978 two camps will
be established. The first, to be occupied during November
and early December, will be located approximately at
75°45 'S. 135°W., north of the Flood Range. The second, to
be occupied during the latter half of the season will be at
75 130'S. 114"W., south of the Kohler Mountains. Field
teams from the University of Colorado, University of Maine,
University of Kansas, New Zealand, and Texas Tech Univer-
sity will comprise the party of scientific investigators.
Transportation in the field will be by helicopters of the
Navy's antarctic flying squadron.

The Antarctic Research Center is engaged in the compila-
tion of a series of maps of Antarctica and the extreme
southern portion of the floor of the Pacific Ocean as a part
of the Circum-Pacific Map Project of the Circum-Pacific

Council for Energy and Mineral Resources. The series in-
cludes the following maps: geologic, tectonic, mineral
resources, and energy resources. A panel composed of 13
antarctic geologists from six countries is providing informa-
tion for inclusion in the maps. The geologic map, exclusive
of the sea floor, has been compiled, and work is progressing
on the other three maps.

The Marie Byrd Land program is supported by National
Science Foundation grant DPP 75-19130.

With the Soviets in Antarctica,
austral summer 19761977

EDWARDS. GREW

Department of Earth and Space Sciences
University of California, Los Angeles

Los Angeles, California 90024

In the spirit of Article 3 of the Antarctic Treaty, the
Soviet Union and the United States have a tradition of cx-
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changing scientists to winter at a permanent station sup-
ported by the other country. I was the 16th U.S. citizen to
participate in this exchange (Grew, 1975, 1976). In austral
summer 1976-1977, the tradition was expanded to include
exchange of scientists for the summer period only. As a
result, I was able to join the 22nd Soviet Antarctic Expedi-
tion (SAE) to work in the Shackleton Range (figure 1).

My program with the 22nd SAE was a petrologic and
geochronologic study of the Shackleton Range metamorphic
complex. The complex is a Precambrian metamorphic ter-
rain consisting largely of amphibolite- and granulite- faci(IS
rocks that underlie unmetamorphosed sedimentary and
slate-grade metamorphic rocks no older than the late
Precambrian (Stephenson, 1966; Clarkson, 1972). In the
part of the Shackleton Range where I worked (Mount
Provender- Pratts Peak), the metamorphic complex consists
largely of migmatite, marble and caic-silicate rocks, am-
phibolite, garnet-hornblende gneisses, quartzose rocks, and
subordinate kyanite -garnet -biotite schist and ultramafic
rocks. The metamorphic rocks are cut by pre- and post-
metamorphic mafic dikes. Samples of migmatite and gneiss
were collected for rubidium-strontium (whole rock) and
uranium-thorium-lead (zircon) isotope analyses.

An important component of the 22nd SAE was a geologic,
geophysical, and cartographic investigation of the Weddell
Sea area, which was based at Druzhnaya (figure 1). Three
ships were involved in the transport of personnel and sup-
plies to Druzhnaya: Kapitan Gotsky and Penzhina (figure
2), both diesel-electric cargo ships of the icebreaker class,
and the passenger ship Bashkiria.

I joined the 22nd SAE on 25 November in Montevideo,
where I boarded the Gotsky. After the transfer of
Druzhnaya-bound personnel from the Bashkiria, the Pen-
zhina and Gotsky followed a lead that was open along the
east shore of the Weddell Sea from Cape Norvegia to the
northeast corner of the Filchner Ice Shelf, reaching the ice
barrier of the shelf near Druzhnaya 15 December (figure 3).
Druzhnaya (figure 4) is approximately 1.5 kilometers from
the barrier at 77'32'S. 40'13'W. (southeast of the U.S.
IGY station Ellsworth). First occupied in 1975, it is sched-
uled to serve as a summer-only base for the 5-year Soviet in-
vestigation of the Weddell Sea area. Accounts of Soviet ac-
tivities in the Weddell Sea area have been given in Pravda
(Bardin, 1977).

This investigation is similar to the 3-year study
(1971-1974) of the Amery Ice Shelf-Lambert Glacier area
(Grew, 1975, p. 3-5). The investigation of the Weddell Sea
area in 1976-1977 included geologic studies of the
Shackleton Range; aerial photography and topographic
mapping of the Shackleton Range, Theron Mountains,
Touchdown Hills, and Weddell Sea coast; aeromagnetic
survey of the southeast part of the Weddell Sea and nearby
coastal areas; airborne radar sounding of ice thickness; and
a seismic and gravity survey largely of the Filchner Ice Shelf
and the Weddell Sea. Objectives of the last program are to
measure thickness of the ice shelf, depth of the Weddell Sea
and depth of water under the ice shelf, and thickness of sea
floor sediments.

The Weddell Sea work involved 133 people under the
charge of V.N. Masolov, with 66 in aviation, 9 in geology
(including a specialist from the German Democratic
Republic), about 25 in geophysics, about 20 in cartography,

Figure 2. Penzhina from Kapitan Gotsky, Weddell Sea,
December 1976.

Figure 3. Unloading 11 .14 airplane from Penzhina at Ice bar-
rier near Druzhnaya Base, December 1976.

:

Figure 4. Flags of U.S.S.R., U.S.A., and German
Democratic Republic over Druzhnaya, December 1976.
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and the remainder in support. Logistics was provided by two
each of 11-14 and AN-2 airplanes and of the Ml-8 helicopter.

Geologic work in the Shackleton Range involved mapping
and detailed stratigraphic-structural studies of the
metamorphic complex and overlying sedimentary rocks, col-
lection of a Cambrian trilobite fauna discovered by Soviet
geologists near Mount Provender in 1975-1976, and map-
ping and studies of glacial deposits and geomorphologic
features. Field camps, which were established near Mounts
Provender (901 meters) (figure 5), Skidmore (864 meters),
and Wegener (1416 meters), served as bases for detailed
work; reconnaissance examination of other parts of the
Shackleton Range was carried out using the Ml-8 and the
AN-2. The skimobile "Buran" was deployed with great suc-
cess in geologic traverses originating from the field camps.

The geologists worked in the Shackleton Range from 30
December to the middle of February. I spent the season (30
December 1976 to 5 February 1977) at the Provender camp
situated at about 250 meters elevation. Field work was possi-
ble here on about two-thirds of the days. During this time,
temperatures ranged from a few degrees centigrade above
freezing in January to -13°C in early February; there were a
few days with fog, light snow, or high wind (averaging up to
18 to 20 meters per second, gusts to 25 meters per second).

On 5 February I returned to Druzhnaya and on the 7th I
accompanied Arthur B. Ford, U.S. Geological Survey, on
an LC-130 flight from Druzhnaya to McMurdo, arriving
there on 8 February.

I thank all the expedition members, particularly the
geologists, for their support and cooperation that resulted in
the successful completion of my field program. I consider
myself very fortunate to have had a second opportunity to
participate in the SAE. My summer in the Weddell Sea area
was a memorable and profitable experience.

The research was supported by National Science Founda-
tion grant DPP 75-17390.
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Geological comparison of the
Shackleton Range and the

Pensacola Mountains during the
22nd Soviet Antarctic Expedition

ARTHUR B. FORD

Alaskan Geology Branch
U.S. Geological Survey

Menlo Park, California 94025

An objective of the 22nd Soviet Antarctic Expedition
(SAE) at Druzhnaya Base in the summer 1976-1977 was a
geological study of the Shackleton Range (80140'S.
26'00'W.), a study started the previous year with the
establishment of this new summer-only Soviet base on the
edge of the Filchner Ice Shelf. The geological studies were
part of a larger program that included geophysical and
geodetic surveys, and that is expected in future years to be
expanded to other areas around the head of the Weddell
Sea. The surveys of the 22nd SAE used AN-2 and IL-14
skiplanes and MI-8 helicopters for aerial support.

The first reconnaissance, in 1957 (Stephenson, 1966), and
later more detailed surveys, in 1968-1971 (Clarkson, 1972),
of the Shackleton Range by British parties demonstrated
that similarities exist in the late Precambrian and early
Paleozoic records of this area and the Pensacola Mountains
300 kilometers to the southwest, a region in which I have
worked six summers (960-1976). Between 17 January and 7
February 1977 I visited the Shackleton Range, as a partici-
pant with the 22nd SAE, to compare the geology of the two
mountain regions. An understanding of the regional
geologic relations is required for interpreting the ancient
(late Precambrian and early Paleozoic) configuration and
tectonic history of this part of the continental margin of
Antarctica. The Pensacola Mountains- Shackleton Range
region is critically located in models of pre-Mesozoic Gond-
wanaland, for which many have been proposed. Paleogeo-
graphic and paleotectonic relations, such as here studied,
must be a principal consideration in interpreting possible
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