
plex of South Africa. The intrusion is lopolith-like and has a
diameter-to-thickness ratio of at least 20:1. Only parts of the
stratiform section are exposed. The ice-covered basal
member is inferred by Behrendt et at. (1974) to be 1.8 to 3.5
kilometers thick and to be present below the ice near En-
chanted Valley. Above the basal section, 1.8 kilometers of a
plagioclase- two- pyroxene cumulate is exposed in the Dufek
Massif (Himmelberg and Ford, 1976). Ford (1976) suggests
that a 2- to 3-kilometer-thick section above the Dufek Massif
section lies unexposed beneath the Sallee Snowfield. An ad-
ditional 1.7-kilometer-thick section of plagioclase-two
pyroxene-opaque oxide cumulate is exposed in the Forrestal
Range. The roof has apparently been eroded. Ford (1976)
believes that the 300 meters of granophyre topping the For-
restal Range section is within 1 kilometer of the original
roof. Regional geophysical studies (Thiel et at., 1958;
Behrendt, 1962, 1964; Behrendt et al., 1966, 1974) suggest
that the Pensacola Mountains are in isostatic equilibrium;
that the Dufek intrusion extends over 24,000 to 34,000
square kilometers; that the Dufek in general, is 8.86 to 6.2
kilometers thick; and that the Dufek lies along a transition
between a generally thinner crust (perhaps 24 kilometers) to
the west and a more normal continental crust (perhaps 32
kilometers) to the east.

The four geophysical traverses (figure) were designed,
within time, budget, and logistics constraints, to locate the
ice-covered margins of the intrusion under Jaburg Glacier
and under the ice north and west of the Brown Nunataks,
and to permit a better estimate of the thickness of the intru-
sion in the vicinity of Enchanted Valley. Survey stations were
established at approximately 300-meter intervals (as
measured by a Wilde3 T-2 theodolite) along the four
traverses, and measurements of gravity (using a LaCoste and
Romberg3 G-2 gravimeter) and ice thickness (using a radar
sounder, following methods described by Watts and
England, 1976), were made at approximately 600-meter in-
tervals. At 2-kilometer intervals along traverse 1, gravity was
measured at the corners of precisely surveyed, 100-meter-
per-side equilateral triangles to detect the strong across-
traverse, regional gravity gradient observed by Behrendt et
at., 1974. The expected regional gradient is greater than
+2 mgal/km to the northwest, and the sensitivity of the
measuring technique is about 1 mgal/km. Multiple
altimeter readings taken at all traverse stations and
microbarograph recordings at the base station will permit
an estimation of the expected errors in future gravity studies
of the Dufek intrusion, should elevation calculations be
based upon altimetry alone. Maintaining the survey line
consumed about 60 percent of the traverse time.

Preliminary analysis of the data shows that the margin of
the Dufek intrusion is reflected both in the topography of
the ice-rock interface and in a Bouguer gravity anomaly.
Along traverse 1, the margin is about 10 kilometers from the
base camp across Jaburg Glacier. Along traverses 2 and 4,
the margin is along the northern flanks of the Brown
Nunataks rather than 10 kilometers farther toward the
Ronne Ice Shelf (Behrendt et at., 1974). Observed ice
thicknesses are 300 meters at the base camp, 200 meters on
traverse 2 near Hannah Peak, as much as 600 meters toward

'Trade names are used for descriptive purposes only and do not con-
stitute endorsement by the U.S. Geological Survey.

the northern extreme of traverse 2, and 1.1 kilometers in
Jaburg Glacier. The analyses are underway to estimate
thickness of the Dufek under Enchanted Valley and to utilize
the gravity gradient data.

The project is supported by National Science Foundation
grants DPP 76-21663 and DPP 75-17682 to the U.S.
Geological Survey.
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Metamorphic basement rocks,
central Transantarctic Mountains

EDMUND STUMP

Department of Geology
Arizona State University
Tempe, Arizona 85281

Investigations on metamorphic basement rocks in the cen-
tral Transantarctic Mountains reached a temporary conclu-
sion in 1976 with the completion of my dissertation. This
research began in 1970 as part of a program of geological
reconnaissance mapping by the Institute of Polar Studies at
The Ohio State University, and was continued in 1974 when
a four-man party undertook detailed mapping in the Dun-
can Mountains. For comparative purposes the Antarctic
studies were complemented in 1972 by a tour of late
Precambrian localities in South and Southwest Africa along
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with a reconnaissance investigation in windows of the Cape
fold belt.

The importance of volcanism in the late Precambrian and
Cambrian record of the central Transantarctic Mountains
has been increasingly recognized in recent years. This
volcanic activity occurred over widespread areas and is seen
as the initial, eruptive phases of magmatism that
culminated in the emplacement of the Queen Maud and
Wisconsin Range Batholiths. By contrast, volcanic rocks do
not figure in the equivalent sequences in southern Africa. I
have suggested elsewhere that this variation is due to the dif-
fering tectonics of continental collision in the African sector
and subduction at a continental margin in the Antarctic sec-
tor, during consolidation of Gondwanaland in the late
Precambrian and early Paleozoic.

Research in progress includes a detailed chemical study of
the volcanic rocks from the basement of the Queen Maud
Mountains and coordination of the geological map of the
Shackleton Glacier quadrangle (1:250,000).

Publications to date are listed in the bibliography. The
report of Early Cambrian fossils from Taylor Nunatak was
incorrectly cited in Stump (1974).

This research was performed under National Science
Foundation grants GV-26652, GV-33767, and OPP
74-04897 to The Ohio State University.
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Japanese scientific activities in
the McMurdo region, 1976-1977

TAKES! NAGATA

National Institute of Polar Research
Tokyo, Japan

Six Japanese scientists visited McMurdo Station and Scott
Base during the austral summer field season of 1976-1977.
Names of the members and their specialty and their research
period are as follows: K. Kaminuma (geophysicist, National
Institute of Polar Research), 4 November to 12 December
1976, K. Yanai (petrologist, National Institute of Polar
Research), 4 November 1976 to 20 January 1977, T. Toni
and Y. Tanaka (geochemists, Chiba Institute of
Technology), 1 December 1976 to 5 January 1977, G.
Matsumoto (geochemist, Tokyo Metropolitan University), 1
December 1976 to 20 January 1977, and Y. Suzuki
(glaciologist, Institute of Low Temperature, Hokkaido
University), 1-20 December 1976. Four research programs
were carried out in this season:

Observations of micro-earthquakes (K. Kaminuma).
Microseismological observations with a three-component
seismograph were performed for 3 weeks at Scott Base and 4
days at Vanda Station, Eight micro-earthquakes were
recorded.

Geological survey and sampling of typical rock specimens
(K. Yanai and K. Kaminuma). The main purpose of this
survey was to compare geological structures of East Antarc-
tica with those of the Ross Sea area. This season is the first
year of the program. Gneisses and marbles of upper
Precambrian, granites of Paleozoic, Ferrar dolerites and
Beacon sandstones of Paleozoic to Mesozoic, and wooden
fossils and coals were sampled.

Geochemical studies in Dry Valley Drilling Project areas
(T. Toni, V. Tanaka, and K. Kaminuma). Water samples
were collected for chemical analyses from Don Juan Pond in
Wright Valley and from Lake Bonney in Taylor Valley.
Field geochemical studies also were carried at several points
in the dry valleys area. This is supplementary work to com-
plete DVDP geochemical research.

Search for meteorites (K. Yanai and T. Nagata). A U.S. -
Japan search for meteorites was started based on the past ex-
perience of collecting meteorites in Antarctica by the
Japanese participants. The U.S. participants were W.A.
Cassidy and E. Olsen. The selected searching sites are the
bare-ice areas in the following localities: Wright Upper
Glacier, around Mount Fleming, west of Mount Baldr,
around Horseshoe Mountain, the upper part of Taylor
Glacier, east of Mount Crean, south of Mistake Peak, north
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