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Figure 3. Crystallization of the Basement sill was simulated using
SILMIN (Ghiorso 1985). Results show that observed silicic
segregations with 58-61 percent Si02 are similar to calculated
residual liquids when the cooling magma is 70-85 percent solid.
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Paleomagnetic and geochronologic studies of igneous rocks
from southern Victoria Land

ANNE GRUNOW, Byrd Polar Research Center, Ohio State University, Columbus, Ohio 43210
JOHN ENCARNACION, Department of Earth Sciences, University of Michigan, Ann Arbor, Michigan 48109

D
uring the 1992 field season, we undertook a paleomag-
netic and geochronologic sampling program in the base-

ment intrusions of southern Victoria Land (figure 1). The aim
of this research is to obtain new late Proterozoic(?) and early
Paleozoic paleomagnetic reference poles that will establish an
apparent polar wander path for East Antarctica and Gond-
wana. Paleomagnetic data, along with precise radiometric age
constraints, will help determine Antarctica's early Paleozoic
paleogeographic position. The radiometric dating program
will better establish the age of the early Paleozoic igneous
activity and provide further constraints on the tectonic setting
of this area during and after the Ross deformational event.

The field party consisted of Grunow collecting rock cores
for paleomagnetic study, Encarnacion collecting for uranium-
lead (U-Pb) and argon-40/argon-39 (40Ar/ 39Ar) geochronolo-
gy, and Charles Kroger, working as a mountaineering guide.
The field program was designed to sample Cambrian, Ordovi-
cian, and possibly Proterozoic intrusions rocks over a large
area. We visited 13 major locations in southern Victoria Land
(figures 1 and 2) over the 2-month field season. The locations

visited were the Brown Hills (figure 1), Briggs Hill along the
Ferrar Glacier, the head of the Byrd Glacier (figure 1), the
Catspaw Glacier, Mount Falconer, Granite Harbor, Killer
Ridge, Koettlitz Glacier (Miers Ridge and southern Walcott
Glacier), Lake Vanda, Lake Vida, Mount Loke, the Skelton
Glacier (Cocks Block and Bareface Bluff), and Sperm Bluff
(figure 2).

Helicopters from McMurdo were used in mid-November
to establish a Ski-doo-based camp at Cape Geology for 1 week
of fieldwork around Granite Harbor. Ski-doo travel across the
sea ice was still feasible at this time of the season, and we
were able to sample many locations between Cape Archer,
Cape Roberts, and the Flatiron (figure 2). In late November,
we established a Ski-doo-based camp in the Brown Hills
(along the south side of Cooper Nunatak) (figure 3) using a
Twin Otter for the camp put-in. Extensive blue ice cover in
the Brown Hills made Ski-doo travel difficult (consuming sig-
nificantly more mogas than anticipated), and so we were lim-
ited to sampling along the northern side of the Brown Hills.
We returned to localities in the dry valleys and the Royal Soci-
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Figure 1. Location of southern Victoria Land, Brown Hills, and Byrd
Glacier.

ety Range in mid-December using helicopters to establish
several different camps. We attempted to collect samples
from Dismal Ridge in the Royal Society Range but were
unable on several attempts to reach the location because of
high winds and clouds.

The fieldwork was very successful: we were able to collect
over 1,000 paleomagnetic drill cores (using a portable, gaso-
line-powered rock coring drill), approximately 40 samples for
U-Pb dating and approximately 20 samples for 40Ar/ 39Ar dat-
ing. Preliminary demagnetization of samples indicates that
rocks from the Catspaw Glacier and Lake Vida areas have
been completely magnetically overprinted by the middle
Jurassic Ferrar intrusions. At the other locations, the Ferrar
overprint could be removed, and magnetic directions were
obtained that are consistent with the rocks having been
emplaced at very low latitudes in the early Paleozoic.

Geologic mapping of the plutonic rocks in the Brown
Hills indicates that there is only one pluton from the Foggy
Dog Glacier northward (figure 3), which we call the Brown
Hills pluton. The rocks in this area had previously been divid-
ed into several different igneous units: the Carleton granodi-
orite, the Mount Rich granite, and the Hope Granite (Haskell,
Kennett, and Prebble 1965; Felder and Faure 1990). All these
units appear to be the same pluton with varying degrees of
fabric development and porphyritic character.

The Brown Hills intrusion is a medium-grained, domi-
nantly equigranular, sphene-bearing, biotite hornblende
granitoid with a slight magmatic flow fabric at Cooper

Figure 2. Location map of sample locations north of the Skelton
Glacier.

Nunatak. The pluton becomes increasingly more porphyritic
and develops a tectonic fabric toward what we believe are the
pluton's margins. Along the Foggy Dog Glacier, the granitic
rocks display a strong tectonic fabric with locally well-devel-
oped S-C planes, porphyroblasts, and secondary cleavages.
Xenoliths, which are roof pendants of country rock (deformed
metaigneous and metasedimentary rocks), were found along
the eastern Foggy Dog Glacier and southeast of Mount Rich.
Mafic dikes (folded and foliated) were also found only along
the Foggy Dog Glacier.
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Figure 3. Location map for the Brown Hills.

Satellite-image analysis of the Transantarctic Mountains,
southern Victoria Land

TERRY I. WILSON and SUSAN C. BRADFORD, Byrd Polar Research Center and Department of Geological Sciences,
Ohio State University, Columbus, Ohio 43210

U
plift of the Transantarctic Mountains occurred during
Mesozoic and Cenozoic breakup of the Gondwana

supercontinent. The geometry and displacement history of
structures associated with this rifting and uplift constitute
one key to unraveling the relative motions of west antarctic
crustal blocks with respect to cratonic East Antarctica as the
breakup progressed. Ice cover in Antarctica hampers tradi-
tional structural mapping, however, because the brittle fault
and fracture zones that control the upper crustal structure of
the mountains are more susceptible to erosion and, hence,
form depressions occupied by glaciers. Major faults are, thus,
not available for direct measurement in the field. An accurate
estimate of the regional extent of faults and other geologic
boundaries is difficult to establish because correlations
between outcrops separated by extensive ice cover are com-
monly ambiguous. The difficulty of access to the limited
amount of bedrock exposure that does exist in Antarctica gen-
erally precludes the detailed geologic mapping that could
eliminate such ambiguities.

Two complementary approaches are currently being
applied to overcome the problems inherent in structural
mapping in Antarctica. Recently completed field studies were
designed to map systematically the orientations and displace-
ment patterns of small, outcrop-scale faults in exposures in
proximity to the inferred position of major fault zones, where
mesoscopic faults are likely to be well developed (Wilson et
al., Antarctic Journal, in this issue). Structures of this scale are
extremely useful for obtaining kinematic information about

relative motions in the brittle crust and provide a means to
reconstruct the regional displacement patterns associated
with west antarctic rifting and uplift of the Transantarctic
Mountains (Wilson 1992, 1993). Structural mapping over a
much larger area is required, however, to determine the
geometry of faults that control the regional architecture of the
Transantarctic Mountains. Here, we report on the use of
Landsat Thematic Mapper (TM) satellite imagery as a tool for
regional structural mapping in Antarctica.

The utility of satellite imagery in regional structural stud-
ies has long been recognized (see, for example, Isachsen
1974). The large extent of terrain covered by individual
images (for example, a TM full scene is approximately
170x185 kilometers) facilitates identification of regionally
continuous geologic boundaries. The uniform Sun angle in
each image accentuates the topographic grain through shad-
owing and, because differential erosion along brittle fault and
fracture zones strongly controls the topographic depressions,
produces apparent relief maps with morphotectonic signifi-
cance. This effect is particularly important in the antarctic
case, because relief in the ice surface commonly follows any
structurally controlled bedrock relief. Structures mapped in
bedrock exposures may be linked across intervening ice-cov-
ered areas in this way. In addition, the continuation of major
boundaries beneath the polar plateau ice sheet may be
marked by ice-surface topography, and hence, a better esti-
mate of the total extent of individual structures may be
obtained.
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