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Figure 2. Reflection profile of the 1982 - 1983 data. It is an unmigrated two-way travel time section. Vertical exaggeration is about 0.6 x.

Sedimentary thicknesses up to 8 kilometers are suggested in
the Wilkes Subglacial Basin from the aeromagnetic study by
Behrendt (1983). This would support the observation of Steed
(1983) who suggests that the true edge of the Precambrian
craton of East Antarctica lies along the western boundary of the
Wilkes Subglacial Basin. If Steed is correct, the Victoria Land
basin would be one of several linear basins including the central
and eastern basins of the Ross Embayment paralleling the
Transantarctic Mountains. Results of this study suggest that the
Victoria Land basin, Transantarctic Mountains, and Wilkes Sub-
glacial Basin are parallel linaments extending the length of the
mountains which formed as a result of crustal thinning and
extension. This study was supported by National Science Foun-
dation grant DPP 83-03476.
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We collected inclusions of lower crustal basic granulites from
more than 15 Cenozoic volcanic centers in the McMurdo Sound!
Royal Society Range region (77° to 79°S, 162° to 170°E). Approx-
imately one-half of the sampled volcanic centers are in the
uplifted (up to 4,000 meters) Transantarctic Mountains (TM) and
the other half are in the low-lying Ross embayment (RE) where
all crustal rocks other than the Cenozoic volcanics are below sea
level. Although the inclusion suites from both regions are gab-
broic in composition, they display striking differences in terms
of phase equilibria and isotope geochemistry.

The typical basic granulites from both suites contain
clinopyroxene, orthopyroxene, and plagioclase. Many of the RE
granulites also contain olivine, some contain an orange-red
amphibole, and only a few contain spinel, other than in reaction
coronas between mafic minerals and plagioclase. In the TM
granulites, spinel is relatively common, garnet or garnet
pseudomorphs are less common, and olivine and plagioclase
only coexist in reaction coronas around spinel or garnet. Quartz
is moderately common in the TM granulites but rare in the RE
granulites. When we compared the above assemblages to ex-
perimental work on a lower crustal granulite of similar composi-
tion from Australia (Irving 1974), it was clear that granulites
brought up from under the TM come from depths as great as 30
to 40 kilometers, whereas granulites from under the RE come
from depths no greater than 20 to 30 kilometers.

A reconnaissance strontium-isotope study of the 1E
granulites (Stuckless and Ericksen 1976) indicated an age for tte
granulites (158 million years) which was roughly contemo-
raneous with the Jurassic magmatism evident at or near tie
surface in this region (e.g., Ferrar dolerites, Kirkpatrick Bas4lt,
etc.). Our data do not form an isochron for either the RE or trM
granulites. The strontium-87/strontium-86 ratios for RE
granulites range from 0.700 to 0.710 but cluster around 0.70 to
0.704, whereas the TM granulites range from 0.708 to 0.714 ut
cluster around 0.712 to 0.713. These are not initial strontium 87/
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strontium-86 ratios, but because of the low rubidium-87/stron-
tium-86 ratios, the strontium-87/strontium-86 ratios approxi-
mate initial values. The initial strontium-87/strontium-86 for the
Kirkpatrick Basalt ranges from 0.710 to 0.713 (Hoefs, Faure, and
Elliot 1980).

Further distinction between the RE and TM granulites and
between them and the Jurassic volcanism is evident from oxy-
gen isotope data. The isotopic del-value for oxygen-18 ranges
from 7.7 to 9.5 for the RE granulites, 9.5 to 12.0 for the TM

granulites, and about 6.5 to 8.8 for the Kirkpatrick Basalt (Hoefs
et al. 1980). If both strontium and oxygen isotopes are consid-
ered together, there is no compositional overlap between any of
the three groups.

Our preliminary conclusions are:
• The crust under the TM is much thicker than under the RE.

This is in agreement with numerous geophysical studies and
the principle of isostasy.

• Although the impressive topographic discontinuity along
the boundary between the TM and RE is a recent development
which apparently reflects a simple subvertical faulting rela-

tionship, the lower crustal geochemical differences across this
boundary suggest that the current faulting may coincide with
an older crustal suture.
This research was supported by National Science Foundation

grant DPP 82-13943. Field personnel were Jonathan H. Berg and
Robert A. Hank. Field season was from 26 November 1984 to 14
December 1984.
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During 1973, three holes were drilled on Ross Island in the
late Cenozoic volcanic rocks of the McMurdo Station area as part
of the drilling program of the Dry Valley Drilling Project.
Boreholes 2 and 3 penetrated a 44-meter-thick basanite flow at a
depth of about 110 meters below the surface, which is about 60
meters below sea level. The top and base of the flow are
coriaceous and fragmental, and the rocks range in color from

black to red. Fluid inclusions in the olivine described below are
from this unit.

Olivine crystals occurring in the basanite are xenocrysts de-
rived from disintegration of olivine nodules incorporated in the
lava flow. Abundant carbon dioxide inclusions as well as sili-
cate-melt (glass) inclusions are found in olivine some of which
even contain water solution (figure, section C) or dense mixture
of gases. The large inclusions are sparsely distributed at ran-

dom, their sizes may range up to 100 microns in diameter
(figure, sections A and B). These are primary inclusions trapped
during crystallization. Secondary inclusions are most abundant
and usually very small, occurring along healed fractures and
were probably formed at various stages of magmatic activities.
We have found many cases of pseudosecondary inclusions
which occur in slightly curved linear distribution which termi -
nates abruptly within the central portion of the olivine host.
They represent early fractures which healed while the crystal
was still growing. Some of these inclusions are filled with glass
or fluids, but others have crystallized to form granular masses of
one or more minerals among interstitial residual glass (figure,
sections E and F).

Melt inclusions exposed on polished sections prepared for
electron microprobe analysis have been examined under high
magnifications in a scanning electron microscope (sEM)

equipped with an X-ray energy-dispersive spectrometer. Re-
sults of this study indicate that there is direct correlation be-
tween increasing degree of crystallization in the included melt
globule and depletion of silicon, concomitant with enrichment
of iron in the residual melt. From the globular magma trapped
in the crystal, olivine frequently grows on the walls of the cavity
or as separate grains in the melt until silica is depleted, thus,
producing extremely iron-rich patches of residual melts (see
dark patches on SEM micrographs B, E, and F in figure). Growth
of other minerals such as clinopyroxene and plagioclase identi-
fied in some globules will also enhance this chemical effect.
From the residual metallic melt magnetite, chromite, and spinel
crystallized (figure, sections A, D, and F, respectively). In two of
the primary inclusions examined in detail (figure, sections A
and B), rhythmic concentric structures were observed. They
may be related to thermal fluctuations which took place in the
magma chamber where the fluid was originally trapped in
olivine. Further research will show if this structure is charac-
teristic of primary melt inclusions in volcanic rocks.
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