
arctic tectonics (Craddock, 1972b) and new insight into
the tectonic evolution of Gondwanaland (Craddock, in
press, a).

As U.S. member of the Scientific Committee on Ant-
arctic Research working group on Geology, I supervised
the preparation of the fourth and fifth annual reports to
the Scientific Committee on Antarctic Research on U.S.
Antarctic Research Program earth sciences activities
(Craddock, 1972c, in press, b) and the compilation of a
lexicon of stratigraphic names introduced by meinbers of
U.S. antarctic expeditions (Wegner and Craddock,
1972).

I have been serving as a member of the Antarctic
Advisory Panel of the Deep Sea Drilling Project and
took part in planning the 6 legs we hope to see completed
in antarctic oceans. Two of these legs were successfully
accomplished during the 1972-1973 season. I hope to
Participate in the next leg, scheduled to begin in January
1971.

At the request of the U.S. Geodynamics Committee,
I contributed a section on Antarctica to a draft of the
proposed U.S. Geodynamics Program
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Neotectonics in the antarctic Pacific
sector

WESLEY E. LEMASURIER
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Recent tectonic activity in Antarctica is difficult to
demonstrate. One can not observe direct evidences of dis-
placement, such as fresh fault scarps in alluvial fans or
offset stream courses and roads. Furthermore, the conti-
nent appears to be aseismic, which suggests that tectonic
activity is at a standstill. In Marie Byrd Land, however,
there are intraglacial volcanoes whose ages and elevations
suggest rapid tectonic uplift so recent that the uplift
likely is continuing today. Together with new evi-
dence for Plio-Pleistocene tectonic uplift in the McMurdo
Sound Region (Webb, 1972 among others), this gives
reason to consider the possibility that the Pacific sector
of Antarctica still is tectonically active.

The most compelling evidence for Quaternary tecto-
nism in Marie Byrd Land lies in the geologic relation-
ships of four volcanoes found near the coast of the
Amundsen Sea. All four stand 2000 to 3000 meters
above the ice sheet's present level. Their ages, composi-
tion, internal structure, and external form have been de-
scribed (LeMasurier, 1972a, 1972b, 1972c) and briefly
are reviewed here. Mount Murphy, apparently the oldest
of the four, yielded a K-Ar whole rock date of 0.82
(±0.11) million years. Two thousand meters above ice
level, it is composed entirely of palagonite breccias
(evidenced by excellent exposures in the walls of large
cirques). The palagonite breccias indicate that Mount
Murphy was formed entirely by eruptions beneath the
continental ice sheet. Toney Mountain also stands 2000
meters above the ice. It is composed entirely of subaerial
flow rock and 2 samples each have yielded K-Ar dates
of 0.5 million years. Mount Takahe is composed en-
tirely of palagonite breccia, stands 2100 meters above
ice level, and 3 samples were too young to be dated
(i.e. less than 0.2 to 0.3 million years). Mount Siple
never has been visited, but it is believed to be composed
of palagonite breccias because of its low height and basal
diameter ratio (LeMasurier, 1972b), and to be Quater-
nary in age because the mountain's degree of glacial dis-
section is far less than Mount Murphy and more than
Mount Takahe (Andrews and LeMasurier, 1973).
Mount Siple stands about 3000 meters above ice level.

If one assumes, as a limiting case, that ice level re-
mained stationary throughout the Quaternary, then it
would appear that Toney Mountain has remained nearly
stationary since its formation. Alternatively, it may have
subsided from a still higher elevation, during the last
500,000 years. Mount Murphy and Mount Takahe, 75
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kilometers to the east, must have risen at least 2000 and
2100 meters since their formation, if they were formed
entirely beneath ice level (as evidenced by the palagonite
breccias). Mount Siple, 400 kilometers northwest of
Toney Mountain, may have risen as much as 3000
meters. These displacements appear to have been differ-
ential, and related to movements along late Cenozoic
block faults (LeMasurier, 1972a, 1972b), rather than to
glacio-isostatic rebound.

Hollin (1962, 1968) considered the maximum in-
creases in Quaternary ice level that may be used as a
second limiting case. In his 1962 paper, Hollin pre-
sented a profile suggesting that the ice level may have
been about 1000 meters higher than today at Mount
Murphy (located very near the present grounding line),
and roughly 250 meters higher than today at Mount
Takahe (about 175 kilometers inland), during the Würm
maximum glaciation. In Hollin's 1968 paper, however,
it was noted that these increases in ice level probably
were overestimated because the effects of isostatic load-
ing (which would depress the bed of the glacier) were
underestimated. Thus, if an ice level increase of 250
meters is considered an overestimate at Mount Takahe,
it seems reasonable to estimate that approximately 2000
meters of uplift occurred since the formation of Mount
Takahe. It therefore appears that Mount Takahe has
been rising at an average rate of about 1 centimeter per
year (or 36 feet per 1000 years), if one assumes essen-
tially a maximum age for the volcano (200,000 years).
This rate favorably compares with uplift rates in active
orogenic belts (Schumm, 1963). Similar rates may have
characterized the uplift of Mount Murphy and Mount
Siple, because glacial erosion in Marie Byrd Land appears
to depend on the exposure of rock above ice level, and
the glacial dissection of these two mountains is much
more advanced than that of Mount Takahe (Andrews
and LeMasurier, 1973).

Marie Byrd Land appears to be part of a large tec-
tonic province characterized by late Cenozoic block fault-
ing and basalt—trachyte volcanism that extends from
the Ross Sea region, through Marie Byrd Land to the
Antarctic Peninsula. Webb (1972) reviews evidence for
block faulting in the McMurdo Sound region and pre-
sents evidence for a minimum of 262 meters of uplift
in Wright Valley within the last 3.4 million years.
Evidence from Mount Takahe suggests that tectonic
activity in this province may be more recent than
formerly thought and, in some places, may be continu-
ing today. If this is true, then the relative aseismicity
of Antarctica is more puzzling than ever. The explana-
tion that Antarctica is aseismic and tectonically dormant
because it lies entirely within a lithospheric plate is not
very satisfying from a geologic point of view. This work
is supported by National Science Foundation grant GV-
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Pyroxene compositional trends in the
Dufek Intrusion, Pensacola Mountains

G. R. HIMMELBERG and A. B. FORD

Department of Geology, University of Missouri,
Columbia

U.S. Geological Survey, Menlo Pat-k, California

The Dufek intrusion in the northern Pensacola Moun-
tains is a stratiform mafic complex with many similari-
ties in primary structure and stratigraphy to the Still-
water and Bushveld complexes of Montana and South
Africa, as well as to the much smaller Skaergaard in-
trusion of east Greenland. The layered gabbros are ex-
posed in two partial, non-overlapping stratigraphic sec-
tions, one in the Dufek Massif and the other in the
Forrestal Range. Each section is nearly 2 kilometers
thick. The intrusion, described in Ford and Boyd
(1968) and Ford (1970), consists dominantly of gab-
bro interlayed with minor anorthosite and pyroxenite
and capped concordantly by granophyre.

Ford (1970) demonstrated that the most pronounced
whole-rock chemical trend, stratigraphically ascending
in the layered series of gabbros, is progressive iron-
enrichment. We recently initiated mineralogical and
chemical studies of coexisting Ca-rich and Ca-poor py-
roxenes, the principal mafic minerals in the complex,
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