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RlV Nathaniel B. Palmer NBP93-1 cruise to the Larsen Ice
Shelf region of the Antarctic Peninsula
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D
uring the NBP93-1 cruise of R/V Nathaniel B. Palmer,
exceptional ice conditions allowed us to explore the

Larsen Ice Shelf region to south of the Antarctic Circle. The
Larsen Ice Shelf region had not been previously surveyed to
our knowledge. We were able to collect data to 66045'S (figure
1), well over 100 kilometers (km) farther south that the
National Oceanic and Atmospheric Administration ship Sur-
veyor, which in 1990 ran one line down the east side of the
peninsula but was unable to get south of 65 025'S. We collect-
ed 2,000 km of underway geophysical data on the Larsen Ice
Shelf including bathymetry, magnetics, gravity, and single-
channel seismic-reflection data. Twelve east-west profiles
were run between 66 035'S and 65 0S. The line spacing ranged
from less than 10 km in the south to about 30 km between the
northern two profiles. Three tie lines, roughly north-south,
were run. The east-west profiles varied in length from 70 km
in the south to 240 km at 65°15'S. The length of the east-west
lines was dependent upon ice conditions. The ship was gener-
ally able to run from the edge of the Larsen Ice Shelf to the
edge of the Weddell Sea pack ice. Although there were ice
flows in the study region, most of the lines are complete
between the ice shelf and the pack ice. The weather was quite
good, and the seas were remarkably flat for the period 17 Feb-
ruary to 1 March 1993.

The bathymetry of the shelf was determined from 3.5-
kilohertz echo-sounding and seismic-reflection data correct -
ed for the streamer offset. The water depth varied from 300 to
just over 500 meters (m), with most of the shelf depths
between 350 and 450 m. Two broad ridges, less than 300
meters deep in some places divide the study area into three
valleys, 30 to 80 km wide (figure 2). Pack ice prevented deter-
mination of the eastern edge of the Continental Shelf except
in the northern area of the survey. Although the shelf is rela-
tively deep by global standards, probably because of ice-
induced downwarping, it is in fact shallower than most
antarctic shelf areas.

Between two and four gas-injector SSI airguns of 2,520
cubic centimeters each were sources for single-channel seis-
mic-reflection data that were recorded using a streamer
designed and built for use in the ice by Innovative Transduc-
ers, Inc. The data indicate a zone of steeply dipping, truncat-
ed, prograding clinoforms to the west (figure 3), which pass
eastward into subhorizontal units with common cut-and-fill
reflector geometries evocative of subglacial erosion. Gross fea-
tures and the major seismic units, including an apparent
southwest-trending fault zone represented as disrupted sec-
tion, can be correlated to the area studied by Anderson, Shipp,
and Siringan (1992) near Seymour Island, 60 km to the north.

Recovery of the nine gravity cores and two piston cores
was modest. Most of the cores were taken along two profiles
that extend from the ice shelf to the upper slope. Preliminary
shipboard examination of the cores indicated a veneer of
medium-soft olive-brown diamic t several centimeters thick,
which is underlain by a dark gray, firm diamict unit that
proved difficult to penetrate. Both units include variable frac-
tions of sand, pebbles, and cobbles interpreted as allochtho-
nous ice-rafted debris. The difference in age of the units, if it
can be ascertained, may be an indicator of the time of the last
ice retreat. Determining the age of the younger unit should
allow us to estimate the sedimentation rate on the modern
shelf.

Well-preserved benthic and planktic foraminifera have
been identified in the core catcher samples and will be the
basis for further study of the cores in tandem with sedimento-
logic work. Micropaleontologic analysis is expected to provide
constraints on the age of the sediments and on the paleoenvi-
ronmental and oceanographic setting. Factors such as the
unique water masses near an active ice sheet, ice cover shad-
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Figure 1. Map showing cruise track of RN Nathaniel B. Palmer on
Larsen Ice Shelf during NBP93-1 cruise. Circles indicate gravity or
piston core stations. The heavy track line indicates the location of
the profile shown in figure 3.
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owing the photic zone, and currents, such as any associated
Weddell Gyre, will be considered in the analyses.
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Figure 2. Bathymetry of the Larsen Ice Shelf measured from 3.5-
kilohertz echo sounding and corrected seismic reflection data. The
contour interval is 50 m with the deepest soundings found to the
northeast at 1,200 m. Note the three broad east-west submarine
valleys discussed in the text.

Figure 3. Sample record of single-channel seismic-reflection data along a dip profile on the southwestern Larsen Ice Shelf. Location indicated
on figure 1. The dipping reflector geometry compares closely to figure 3 of Anderson, Shipp, and Siringan 1992.
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