years ago (Boudette
1969, 1972).

et al.,

1966; Halpern, 1968; Wade,

Evidence for the first two events is restricted to western Marie Byrd Land; for the third, it is restricted to
eastern Marie Byrd Land. On the basis of this and the
distribution of metavolcanics, Lopatin and Orlenko
(1972) concluded that two geologic provinces can be
distinguished in this sector: one includes the Ford
Ranges, and the other includes all of Marie Byrd Land
to the east of the Ford Ranges. I disagree and suggest
that the two areas constitute a single geologic province
in which the orogenies during the Paleozoic era progressed in age from older in the west, to younger in
the east. Western Ellsworth Land should be included
with eastern Marie Byrd Land, and a break between
provinces, if any, should be placed between the Jones
Mountains and the Behrendt Mountains, in the Eights
Coast sector.
Laudon (1972) described the similarities of eastern
Ellsworth Land and the Antarctic Peninsula. Mesozoic
geosynclinal deposits are present in both and are lacking
to the west in western Ellsworth Land and in all of
Marie Byrd Land. A major tectonic event, probably
during early Cretaceous, appears to have united the entire
coastal sector of West Antarctica into a single province.
Cretaceous and Cenozoic histories of all of the segments
are quite similar. Additional field and laboratory studies
of the basement complex, particularly in the Kohler
Mountains-Bear Peninsula area, will be necessary before
the single province hypothesis for Marie Byrd Land and
western Ellsworth Land can be accepted with confidence.
An attempt to date and zone the metasedimentary rock
sequences, on the basis of acritarch and other microfossil
assemblages, was scheduled to begin in this laboratory
in August of this year. If successful to any degree, the
project will be expanded to include the metasedimentary
sequences of the Queen Maud Range, Transantarctic
Mountains. A more meaningful geologic history of
Antarctica during the Precambrian and early Paleozoic
times may be the result of these investigations.
Topographic maps of three quadrangles of Marie Byrd
Land, 1:250,000 reconnaissance series, have been issued
by the U.S. Geological Survey. They are: the Alexandra
Mountains, Guest Peninsula, and Boyd Glacier quadrangles. The geology will be superimposed on them by
Jerry Oldham and Carl Cathey, research assistants in this
office who have been trained in the art at the U.S. Geological Survey, Federal Center, Denver, Colorado. The
maps will be included in the final reports scheduled for
completion on July 1, 1974. This work is supported by
National Science Foundation grant GV-22901A.
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Antarctic geological studies
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Work continued this year on bringing to publication
the results of 8 seasons of geological study in parts of
West Antarctica. Recent effort has been concentrated on
the geology of the Jones Mountains and the Ellsworth
Mountains. Evidence for Tertiary continental glaciation
in the Jones Mountains was summarized in a recent paper
(Rutford ci al., 1972). Because of the importance of
establishing an accurate minimum age for this glaciation, additional work is underway at the University of
Nebraska to check, by fission track dating, the age of
the volcanic rocks immediately overlying the glaciated
surface. With the help of Dr. K. B. Sporli, of the University of Auckland, work on the stratigraphy of the
Ellsworth Mountains is nearing completion. In addition,
there has begun a special study of the environment and
provenance of the Polarstar Formation (Permian), the
youngest bedrock formation in the Ellsworth Mountains.
The 1:5,000,000 Geologic Map of Antarctica (Craddock, 1972a) has been published and it was announced
in a number of journals and displayed at four national or
international geological meetings.* Along with Folio 12
(Bushnell and Craddock, 1970) and my field work, this
map provided the basis for a new interpretation of antANTARCTIC JOURNAL

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 Antarctic 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 displacement, such as fresh fault scarps in alluvial fans or
offset stream courses and roads. Furthermore, the continent 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 evidence 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 tectonism in Marie Byrd Land lies in the geologic relationships 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, composition, internal structure, and external form have been described (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 entirely 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 Quaternary in age because the mountain's degree of glacial dissection 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 remained 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
259

