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The seismic reflection data collected during the 1982 - 1983
and 1983 - 1984 seasons has been processed. The location of
each seismic line is shown in figure 1. The data from two east-
west lines have good reflectors which show the configuration of
a deep basin. The north-south line was shot across the 1982 -
1983 line to get a three-dimensional image, but this turned out
to be extremely poor data because of instrument malfunction.

The profile from 1982 - 1983 season data is shown in figure 2.
It is characterized by abnormally strong multiples and highly
irregular seafloor bathymetry to a distance of 25 kilometers
from Ross Island. The bathymetric changes on the seafloor
generate side-scattered waves which appear as steeply dipping
linear events having a crossing pattern. The irregularity in the
seafloor is believed to have been caused by glacial modification.
Similar relief features are observed further north on the U.S.
Geological Survey (USGs) side-scan-sonar record (Eittreim and
Cooper 1984). Sideswipe from the McMurdo Sound Ice Shelf
and Ross Island are also observed especially near Ross Island.
Additional noise below 7 seconds is attributed to flexural waves
travelling through sea-ice. Strong multiples are due to un-
usually high velocity seafloor sediments (2.1 to 2.5 kilometers
pr second).

A prominent unconformity can be traced from 0.7 second at
t e west end of the section to 1.8 seconds at the east. The
r flectors above the unconformity are generally noncontinuous
a d relatively weak. This shallow layer also contains hyperbolic
r flectors which are observed typically on seismic data recorded
fr m glacial sediments. The layer has an average velocity of 2.4
ki ometers per second and is believed to be Cenozoic glacial
sei.iments.

145 REVIEW

The western half of the profile shows strong dipping reflec-
tors down to maximum 7 seconds at 28 kilometers from Ross
Island. These reflectors are discontinuous, but each reflector
can be traced from 25 to 47.5 kilometers from Ross Island. Their
sudden disappearance and strong diffraction pattern at 47.5
kilometers suggest high-angle normal faulting which is down-
dropped to the east. A region of chaotic reflection pattern is
observed at about 20 kilometers from Ross Island. This region is
assumed to represent displaced sedimentary strata extending to
the faulted basement which is downdropped to the west from 4
to 6 seconds on the time section.

Several low-angle faults are observed within the basin bound-
ed by high-angle faults on both sides. Each sedimentary layer
within the basin progressively thickens eastward. These
growth faults suggest that the layered strata are syntectonic
sediments which were deposited under an extensional environ-
ment. Because there was a period of widespread extension in
Antarctica accompanied with igneous activity, it is believed that
the layered strata are syntectonic sediments of Jurassic and
younger age. The unconformity which divides the strata from
above Cenozoic glacial deposits supports this idea. Seismic
energy below 7 seconds was not sufficient to see the crust-
mantle boundary in the reflection profile, but Moho
(Mohorovicic discontinuity) depth of 21 kilometers below sea
level was found from a previous 200 kilometers refraction data
(McGinnis et al. in press). The thinned crust and the thick
sedimentary pile (maximum depth of 13 kilometers) suggest
that a graben formed by a rifting process possibly during the
intrusion of the Ferrar dolerites.
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Figure 1. The locations of 1982 - 1983 and 1983 - 1984 season
seismic lines. Dots on the 1982 - 1983 reflection transect give the
locations of recording sites for refraction profiles reported by
McGinnis et al. (in press). ("Km" denotes "kilometer.")
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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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