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Seismic reflection depth soundings were completed during
the 1982-1983 field season along a profile extending from Hut
Point Peninsula on Ross Island to the Strand Moraine on the
southern Victoria Land coast. The reflection profile lies along
the line of nine reversed refraction profiles completed in the
1980-1981 field season (see Wilson et al. 1981), and it crosses a
reversed refraction profile completed in the 1981-1982 field sea-
son (figure 1). The 1980-1981 refractions were shot out to a
maximum distance of 42 kilometers whereas the 1981-1982 pro-
file, from which a refraction was obtained from the Mohorovih
discontinuity, was shot out to 196 kilometers.

Reflection profiling was accomplished using common-depth-
point (CDP) procedures with recording on 24 channels to pro-
duce 12-fold stacking. Shots of 4.54 kilograms were placed 50
meters apart at depths 5 meters below the surface of the sea ice.
Geophone groups, consisting of six geophones per group, were
placed on the sea ice 50 meters apart and recording time was 12
seconds at a 2-millisecond sampling rate. Assuming a mean
vertical velocity of 6.67 kilometers per second, reflectors would
be observed to depths of about 40 kilometers. An unmigrated,
12.5-kilometer section of the profile, from preliminary data shot
in the 1981-1982 season, is shown in figure 2.

The southern part of McMurdo Sound, from Cape Royds
south, is underlain by sea floor sediments having abnormally
high velocities in the range of 2.5 to 3.0 kilometers per second.
A single-channel seismic profile, reported by Wong and
Christoffel (1981), shows good energy transmission below the
ocean floor north of Cape Royds and acoustic basement at the
sea floor south of Cape Royds. The profile shown in figure 2 is
located in the southern part of the sound adjacent to Ross Island
where subsea floor reflections have not previously been ob-
tained. With the various stacking, migrating, and filtering rou-
tines possible with CDP techniques, reflections below the sea
floor in southern McMurdo Sound can be observed, and the
more prominent, unmigrated section from the 1981-1982 experi-
mental CDP reflection profile is shown in figure 3. Strata below
the sea floor extend as a single unit (unit A) to a wavy reflector
between 3- and 4- kilometers depth. Unit A generally dips away
from Ross Island. Beneath the wavy reflector a second unit (unit
B) dips toward Ross Island and appears to be draped over flat-
lying, downdropped, and en echelon slabs of unit C. Unit D,
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Figure 1. The 1982-1983 reflection profile was shot between the
Strand Moraine and Cone Hill on Hut Point Peninsula along the line
of triangles near 77045'S. Data were acquired up to both coasts with
all work being accomplished from a sea-ice platform.

lying at a depth of 7 kilometers appears to be relatively un-
disturbed but dipping gently under Ross Island.

We provide a geologic interpretation of the reflectors as fol-
lows: (1) Unit A-.--.glacial marine and intercalated beds of vol-
caniclastic sediments ranging in age from recent at the surface to
late Oligocene immediately above the wavy reflector; (2) Unit
B—preglacial sediments, perhaps a marine equivalent of the
Beacon Supergroup, but with older sediments dating to the time
of the Ross Orogeny; (3) Unit C—crystalline basement com-
posed of early Phanerozoic granitic intrusives or a metamorphic
facies; (4) Unit D—intra crustal refractor and reflector suggested
by McGinnis et al. (in press) to be a granulitic facies similar to
inclusions found in McMurdo volcanics.

The surface between units A and B is interpreted to be an
unconformity produced by massive glacial scour prior to late
Oligocene glaciation. The upper unit would be primarily glacial
marine near the base grading upward into greater fractions of
volcaniclastics as Ross Island evolved in Miocene time. Contin-
uous reflectors in unit B, draped over the discontinuous reflec-
tors that separate units B and C, suggest that gently folded,
ductile, marine strata were in place prior to basement faulting. It

-,
Figure 2. Unmigrated section of a reflection profile shot during the 1980-1981 field season. Ross Island is the rise on the sea floor on the right of
the illustration. Prominent events dipping west of Ross Island are produced by seismic waves propagating from the shot-through water and
reflecting off ice cliffs on Ross Island. The wave returns to the recording array as a refraction from the sea floor. The event at 8 seconds on the
west side of the profile is probably due to side-swipe from a submarine rise north of the profile.
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Figure 3. Prominent reflectors converted to depths taken from the seismic section in figure 2. Depth conversion was accomplished using
velocities determined from previous refraction profiling. ('Km" denotes kilometers.)
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is assumed that faulting began with extrusion of the McMurdo
Volcanics on Ross Island. Because of the continuous, rather
strong, nearly horizontal, intracrustal reflector lying at a depth
of 7 kilometers, we assume that basement is involved with listric
faulting caused by crustal rifting and thinning beneath Ross
Island. The reflector at 7-kilometer depth corresponds with a
6.4-kilometers-per-second refractor discovered from the earlier,
deep crustal refraction study.
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