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Geologic mapping in the
central Transantarctic Mountains:

a progress report
D. A. COATES

Institute of Polar Studies
The Ohio State University

and
Department of Geological Sciences

Cleveland State University

As an outgrowth of the past several seasons of field
work in the central Transantarctic Mountains, the
Institute of Polar Studies at The Ohio State Univer-
sity is preparing a series of reconnaissance geologic
maps covering the area between the Beardmore and
Scott Glaciers (fig.). The current work is being done
under National Science Foundation grant GV-26652
with the cooperation of the U.S. Geological Survey,
which publishes the maps.

In the last year, preparation of the Mount Eliza-
beth-Mount Kathleen and Buckley Island quad-
rangles was completed, with publication scheduled
for 1972 and 1973, respectively. Under David H.
Elliot, Plunket Point and The Cloudmaker quad-
rangles are in advanced stages of preparation. During
the summer of 1972, Donald A. Coates, with Paul A.
Mayewski and Edmund Stump, is preparing the
Mount Goodale and Nilsen Plateau quadrangles.
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Status of geologic quadrangle maps In the central Transantarctic
Mountains as of July 1972. A: Mount Robot, published (Barrett
et al., 1970). B: Mount Elizabeth-Mount Kathleen, in press. C:
Buckley Island, in advanced preparation. D: The Cloudmaker, In
advanced preparation. E: Shackleton Glacier, In preparation.
F: Plunket Point, in press. G: Liv Glacier, in preparation. H:
Mount Goodale, in preparation. I: Nilsen Plateau, in preparation.

Why is Black Island black
and White Island white?

WILLIAM J . BREED
Museum of Northern Arizona

Black Island and White Island are prominent fea-
tures on the southern horizon as viewed from Mc-
Murdo Station. Captain R. F. Scott discovered the
islands in 1902 during the British Naval Antarctic
Expedition. He named Black Island for its black
volcanic rocks; White Island for its mantle of snow.
Both islands are about 30 kilometers from McMurdo,
and each has an average width of approximately 15
kilometers. Black Island is slightly higher, for its
highest point is 1,041 meters; the highest point on
White Island is 761 meters. Both are of volcanic
origin. The puzzling question about these two islands
is: why is one white and the other black when they
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are so similar in all other respects? The geographic
positions of these features reveal the answer.

Minna Bluff (elev. 1,060 meters) juts into the Ross
Ice Shelf like a giant snow fence and either traps or
diverts the snow that prevailing southerly winds
sweep off the ice shelf. Black Island is directly north
of Minna Bluff and so does not get much blown
snow. White Island has nothing to the south of it
but open ice shelf, so snow can be blown over and
deposited on this island. The difference in snow ac-
cumulation on the two islands is perhaps accentuated
by the wedge shape of White Island with its wide
side to the south, which favors the collection of snow.
Black Island is shaped with a point to the south that
diverts the winds around it.

The difference in snow accumulation on Black Is-
land and White Island thus seems to be best explained
by the geographic and meteorologic conditions de-
scribed, although additional factors may be involved.

Density of the
stratiform Dufek intrusion,

Pensacola Mountains, Antarctica
A. B. FORD

U.S. Geological Survey
Menlo Park, California

S. W. NELSON

Department of Geology
University of Nevada

An immense layered gabhroic complex, the Dufek
intrusion, makes up the entire northern one-third of
the Pensacola Mountains near the head of the Wed-
dell Sea. Discovered only in 1957 on an IGY traverse
from Ellsworth Station (Aughenbaugh, 1961; Walker,
1961), the complex was mapped in entirety, geo-
physically surveyed, and extensively sampled by a
team of U.S. Geological Survey geologists, geophysi-
cists, and topographic engineers in the austral sum-
mer of 1965-1966 (Schmidt and Ford, 1966, 1969;
Ford and Boyd, 1968; Behrendt et al., 1966). Com-
pilation and analysis of the field data and laboratory
studies of samples have continued; this report briefly
summarizes some of this work.

Parts of the intrusive body are excellently exposed
in enormous escarpments that provide two complete
sections for study: a lower one, 2 kilometers thick, in
the Dufek Massif, and an upper one, also about 2
kilometers thick, in the Forrestal Range. Although
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Figure 1. Variation of density, in grams per tubic centimeter,
with pyroxene content, in volume percent, and rock type for the

Dufek Massif section.

the basal zone, an intermediate zone estimated to be
on the order of 2 kilometers thick, and the roof are
not exposed, indirect evidence suggests that the total
thickness is at least 7 kilometers (Ford, 1970) and
that the layered mafic rocks extend for great distances
beneath adjoining continental ice sheets, probably
over an area of at least 34,000 square kilometers in
all (Behrendt, 1971). These estimates indicate that
the body is comparable in size to some of the largest
layered mafic complexes in the world. Although such
bodies typically occur in a Precambrian craton set-
ting, the Dufek body lies in a recurrently active
orogenic belt marginal to the antarctic craton. The
latest major deformation in the belt took place in
probable Triassic time (Ford, in press), as indicated
by the presence of Permian fossils in folded beds and
by Middle Jurassic potassium-argon dates (R. W.
Kistler, written communication, 1969) for the post-
orogenic Dufek intrusion. Radiometric dating and
chemical characteristics suggest that the body is re-
lated to Ferrar diabase intrusive activity (Compston
et al., 1968) elsewhere in the Transantarctic Moun-
tains.

The Dufek body, which is considerably more dif-
ferentiated than any known Ferrar diabase sheet, is
composed of a highly varied suite of layered rocks
ranging from anorthosite and granophyre to pyroxe-
nite and magnetite. The great bulk, however, is
gabbro with variable amounts of the principal min -
eral phases, plagioclase, pyroxene—both clinopyrox-
ene and orthopyroxene—and magnetite or other iron-
and titanium-rich oxides. Bulk-rock densities closely
reflect the varying major mineral content (fig. 1), as
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