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During WV Polar Duke cruise 90-7, hull-mounted 3.5-kilohertz
high-resolution seismic-reflection and 12-kilohertz bathymetric
records were collected over 2,874 kilometers and 3,636 kilome-
ters of track line, respectively. Of these records, 1,468 kilome-
ters consisted of simultaneous 3.5- and 12-kilohertz data. The
areas of study were Croker Passage, Brailmont Cove, Hughes
Bay, Gerlache Strait, Charlotte Bay, Dallman Bay, Fournier Bay,
Lapeyrere Bay, Andvord Bay, Flandres Bay, Bismarck Strait and
Laliemand Fjord (figure 1). Position, determined by global po-
sitioning system navigation, was recorded at 15-minute inter-
vals.

With favorable sea state and relatively ice-free conditions the
3.5-kilohertz system performed remarkably well, revealing
good-quality subbottom resolution (see figure 2) to water
depths in excess of 1,400 meters. The best records were ob-
tained in water depths of less than 500 meters where the sed-
iments were conducive to reflecting seismic energy. Following
initial analysis, the data will be submitted to the National Geo-
physical Data Center by way of the Scripps Institution of
Oceanography where standard digitizing will be performed.

Over much of the survey area, the seabed appears to have
no, or minimal, postglacial sediment accumulation. The lack of
seismic layering, combined with an irregular, rough, somewhat
rounded relief of 20 to 100 meters, suggests ice-contact glacial
deposition. In other areas with sharper relief, bedrock expo-
sure is suspected. Seismically layered deposits are most vivid
in basins within the bays, fjords, and straits and on the inner
continental shelf where sediment ponding over 70 meters thick
has been observed. In a few selected areas, there appear to be
gas wipe-outs of the subbottom reflectors, a condition which is
confirmed by the degassing of some piston cores collected from
thick surficial sediments. Outside of the basins, we also noted
layered sediments, draped on some gently sloping segments of
the sea floor.

Internal seismic structures, such as angular unconformities,
reveal a complex history of deposition, erosion, and subsequent
burial. Some near-surface seismic reflectors appear to be trun -
cated at low angles suggesting contemporary erosional events.
Other areas are dominated by nearly flat-lying reflectors right

Figure 1. Index map outlining the areas surveyed along the Antarc-
tic Peninsula during R/V Polar Duke cruise 90-7.

up to the sediment-water interface. Initial categorization of the
reflectors suggests five distinct seismic "packages."
• One is typified by distinct reflectors that are parallel, hori-

zontal to gently dipping, and occasionally truncated. These
are suspected of being ice-proximal turbidite to hemipelagic
deposits.

• The second type has moderately distinct, wavy and parallel
reflectors (possibly generated by acoustic interference pat-
terns from subtly stratified deposits) that are sometimes
truncated and draped over the underlying beds. A hemi-
pelagic mud is the interpreted origin of this seismic pattern.

• The third, more massive-looking reflector appears to drape
the bedrock and is formed by ice-rafted sediments within
diatom muds.

• The fourth, more hummocky and massive bottom reflector
is probably volcanic and/or diamict in nature.

• The fifth unit appears ponded and acoustically transparent
or diffuse. It is a combination of diatomaceous mud to silty
sand in composition where sampled in core and grab sam-
ples.
The distribution of recorded seismic patterns is being

mapped to determine the dominant processes and depositional
history of each bay, fjord, passage, and strait. The obvious
differences in sedimentary deposits within and between these
areas should provide a fundamental understanding of the
changing depositional climate over the late Pleistocene and Hol-
ocene for this region of Antarctica.
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Figure 2. Segment of 3.5-kilohertz record collected in the Gerlache Strait. The time markers indicate 150-meter intervals with the draped
and ponded sediment approximately 20 to 40 meters thick. (m denotes meter.)
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