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H
igh-resolution seismic stratigraphic units have been
identified and traced in seismic profiles over extensive

portions of the Ross Sea continental margin (Bartek et al.
1991; Alonso et al. 1992, pp. 93-103; Anderson and Bartek
1992, pp. 231-263). These units appear to be bound by glacial-
ly carved unconformities and contain a variety of seismic
facies. Correlation of the seismic stratigraphic units to the
sparse Ross Sea drill-core database suggests that the strata of
the Ross Sea continental margin contain a record of Cenozoic
ice-sheet waxing and waning events that correspond to major
climatic and eustatic events (Bartek et al. 1991; Anderson and
Bartek 1992, pp. 231-263). The Ross Sea has been and cur-
rently is a recipient of a significant proportion of antarctic ice-
sheet drainage, so the stratigraphic record from the Ross Sea
continental margin can serve as a proximal "barometer" of
antarctic ice-volume fluctuation. What is lacking at this point
are data that facilitate a more accurate determination (higher
resolution) of the intervals when the units were deposited and
when the unconformities were produced. During R/V
Nathaniel B. Palmer cruise 93-8 (NBP93-8), cores and high-
and intermediate-resolution seismic data were collected in
the Ross Sea to facilitate correlation of the Ross Sea record of
ice-volume fluctuation to global records of climate and eusta-
tic change.

NBP93-8 departed Punta Arenas, Chile, on 5 December
1993 and arrived in the Ross Sea and began seismic data
acquisition on 21 December 1993, after navigating through
nearly 300 nautical miles of pack ice to locate open water in
the Ross Sea. The seismic and subbottom profiler survey cov-
ered an extensive area in central and eastern Ross Sea (figure
1). During this survey, 1,376 kilometers (km) of 210-cubic-
inch (in3) generator injector (GI) gun/ multichannel data were
collected, along with 3,018 km of 210-in3 GI/single channel
data, 1,229 km of 50-in3 GI/single channel data, 1,304 km of
15-in3 water gun/single channel data, 2,378 km of 3.5-kilo-
hertz profiler data, and 18 gravity and piston cores.

Preliminary examination of NBP93-8 seismic data reveals
that tectonic activity and glacial erosion of the shelf have
made much of the Cenozoic section in the region accessible
with shallow coring (figure 2). This situation is providing a
means of correlating ages and lithologies to seismic
sequences and facies. Early analysis also indicates that the
increased survey grid density reveals previously unidentified
geographic control in glacial seismic facies variability in the
Ross Sea. For example, in the central Ross Sea, sequences

located more proximally to the modern ice-sheet grounding
line are primarily composed of numerous cross-cutting,
trough-shaped sequences constituting a massive seismic
facies. Near the modern continental shelf edge, laterally
equivalent seismic facies in these sequences have lobe-
shaped external morphologies that range from purely massive
seismic facies to massive seismic facies containing clino-
forms. Another interesting discovery is that clinoform inclina-
tion directions and trough orientations indicate that direc-
tions of glacial paleoflow may have varied widely through
time. Ongoing analyses will also attempt to identify the nature
of the relationships between various Cenozoic seismic facies
and lithofacies. Additionally, we will make an assessment of
the minimum survey profile spacing required to provide a
high probability of properly identifying various types of
glaciogenic and nonglacial seismic stratigraphic units.

Cruise scientific participants include Janel Andersen,
Louis Bartek (Chief Scientist), Matt Curren, Stuart Henrys,
Marilyn Kressel, Martine LaPointe, Brent O'Brien, Tony
Springer, and Diane Winters. Principal Investigators associat-
ed with the project are Louis Bartek of University of Alabama,
David Harwood of University of Nebraska, and Peter Noel-
Webb of Ohio State University.

We want to thank the dedicated individuals of the sci-
ence support teams from Antarctic Support Associates
aboard R/V Nathaniel B. Palmer and at Palmer and McMur-
do Stations and the captain and crew of the Nathaniel B.
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Figure 1. Map of the Ross Sea showing locations of NBP93-8 seismic
profiles.
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Figure 2. Seismic profile NBP93-8-1 5 illustrating how glacial scour into older Cenozoic units provides an opportunity to sample these older strata
with piston cores. Locations of cores into subcropping Neogene and late Paleogene strata (David Harwood personal communication) at core sta-
tions7, 8,9,10,11, and 13.

Palmer for helping us to have a successful cruise. This
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