
across the shelf (see Dunbar, Dehn, and Leventer, Antarctic
Journal, this issue). This distribution was first noted by Trues-
dale and Kellogg (1969), who attributed it to less extensive
summer sea ice cover in the western Ross Sea. This is probably
not the sole factor regulating the distribution of siliceous sedi-
ments on the shelf, because open seas are also prevalent across
the inner shelf near the Ross Ice Shelf and western shelf sedi-
ments contain low biogenic silica. There is also an east-to-west
increase in organic carbon content across the shelf (see Dunbar,
Dehn, and Leventer, Antarctic Journal, this issue). Higher
organic carbon/opal ratios in biogenic sediment of the western
Ross Sea indicate less reworking via suspension within the
water column than occurs in the central Ross Sea.

Diatomaceous oozes from the Ross Sea shelf are mainly in the
16-63-micrometer size range. This size material is maintained in
suspension by currents with velocities above 5 centimeters per
second. Thus, the distribution of diatomaceous ooze will be
strongly influenced by marine currents. Westerly flowing sur-
face currents on the shelf may significantly contribute to the
corresponding westerly increase in biogenic silica. In addition,
diatom frustules may be transported onto the shelf by the im-
pinging warm core water. As this water mass overridçs high
salinity shelf water as an impinging surface layer, bottom cir-

culation may be more sluggish on the western shelf so that these
fine-grained sediments can accumulate there.

This research was supported by National Science Foundation
grant DPP 81-16623. We are indebted to the officers and crew of
the USCGC Polar Sea for their support during the expedition.
Participants assisting in sampling were Doug MacAyeal, Greg
Crocker, Jay Ardai, and Susan Trumbore. We are especially
grateful to Stan Jacobs who kindly provided us with the oppor-
tunity to collect grab samples during the 1983-1984 austral
summer.
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Marine geological and geophysical
investigations in the Ross Sea,
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A. K. COOPER

U.S. Geological Survey
Menlo Park, California 94025

F. J. DAVEY

Department of Scientific and Industrial Research
Geophysics Division

Wellington, New Zealand

During February 1984, the U.S. Geological Survey (usGs)
conducted marine geological and geophysical studies of the
Ross Sea continental margin as the second half of the 1984 USGS
marine antarctic program. Several thousand kilometers of
geophysical trackline data and numerous geologic samples
were collected aboard the i/v S.P. Lee in the Victoria Land basin
and Iselin Bank areas of the Ross Sea (figure 1). A geophysical
trackline, with multichannel seismic-reflection data, was re-
corded along the western side of McMurdo Sound and crossed
existing MSSTS (McMurdo Sound Sediment and Tectonic Stud-
ies) and planned CIROS (Cenozoic Investigation in western Ross
Sea) shallow drilling sites.

Special emphasis was placed on the collection of multichan-
nel seismic-reflection data (2,350 kilometers) although a large
suite of other underway geophysical measurements were
made, including single-channel seismic-reflection (850 kilo-
meters), sonobuoy seismic (39 stations), high-resolution seis-
mic-reflection (1,850 kilometers), 3.5-kilohertz and 12-kilohertz
bathymetry (4,500 kilometer), magnetic gradiometer (3,100

kilometers), and gravity data (3,950 kilometers). Sampling oper-
ations included 3-meter gravity coring (15 cores from 10-258
centimeters in length), chain-bag dredging (two stations with

Figure 1. Index map of the Ross Sea, Antarctica, showing locations
of geophysical tracklines and geologic sampling sites occupied by
the U.S. Geological Survey research ship RI'! S.P Lee during Febru-
ary 1984.
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excellent recovery), and measuring heat flow (3 sites). A de-
tailed high-resolution seismic-reflection survey of an area of
irregular seafloor bathymetry was also conducted (figure 1).
During the cruise, analytical measurements of organic gas con-
centrations and sediment shear strength were routinely made
on the gravity cores immediately after core recovery. Thermal
conductivity determinations were also done on cores from heat-
flow stations.

Unusually good ice conditions were encountered in the west-
ern Ross Sea and multichannel seismic-reflection tracklines
were continued to within a few kilometers of the shore line in
the southern part of the survey area. Operations were ham-
pered by frequent periods of bad weather and by an accidental
loss (and fortunate recovery) of the entire 2,400-meter multi-
channel streamer, which snagged on an automobile-sized
"bergy bit."

The broad Ross Sea continental shelf lies under 400-1,100
meters of water and is floored by three north-south trending
sedimentary basins. The two easternmost basins (figure 2) have
been traversed by multichannel seismic-reflection surveys and
are believed to contain 4-6 kilometers of Cenozoic, mostly post-
Oligocene, glacio-marine sedimentary rock (Davey, Hinz, and
Schroeder 1983; Hinz 1983). However, the westernmost basin,
the Victoria Land basin, had no previous multichannel seismic
surveys, yet is believed to be filled with similar thicknesses of
possibly older sediment (Davey et al. 1983).

Structural highs separate the basins. Iselin Bank, the north-
ward projection of one of these basement highs, is believed to
be a feature of probable continental origin. In Gondwana recon-
structions, the Iselin Bank lies at the junction of Australia,
Antarctica, and New Zealand prior to breakup.

The objective of leg 2 was to study the crustal structure and
geologic processes of the Victoria Land basin and the Iselin
Bank areas. The new multichannel seismic-reflection data re-
corded over the Victoria Land basin suggest that the basin has
had a more complex history of Cenozoic deformation than the
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Figure 2. Map showing approximate locations of structural features
and existing multichannel seismic-reflection surveys in the Ross
Sea [modified from Hinz (1983) and Behrendt (1983).]

other two basins of the Ross Sea. Extensional tectonics, crustal
heating, and vertical displacements appear to dominate the
basin's history and are probably closely related to the Cenozoic
uplift of the Transantarctic Mountains. Figure 3 shows regional
unconformities and faulting that may be related to these pro-

LINE 407	 NEAR FRANKLIN ISLAND	 E
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Figure 3. Line drawing and multichannel seismic-reflection data from line 407 across the Victoria Land basin in the western Ross Sea. Faults
and unconformities are evident in the sedimentary section along the entire line.
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cesses. The enlarged seismic section (figure 3) crosses the major
fault that is the basin's western boundary and illustrates uplifted
and truncated basin sediments as well as a possible unconfor-
mity beneath these sediments.

In the Victoria Land basin, high-velocity (1.9 kilometers per
second) sediment is found at the seafloor where stiff indurated
glacial marine sediment (diamictite) have been sampled in the
3-meter cores. These sediments are marked by large shear
strengths, high thermal conductivities, and low concentrations
of only methane gas. Preliminary temperature gradients in the
upper 3 to 4 meters of these sediments are large and suggest
high heat flow. In the northeast part of the basin, high resolu-
tion seismic reflection profiles indicate that areas of the seafloor
at depths of 265-725 meters are covered by unusual hummocky
features with 5-25 meters of relief. These features are probably
related to glacial processes during the last ice-shelf advance.

Multichannel seismic-reflection data across Iselin Bank show
that basement rocks are incised by two north-south trending
grabens and are covered by a thin sedimentary section. Base-
ment crops out along the bank's crest and eastern flank and
rocks dredged there include volcanic, plutonic, and sedimen-

tary rocks. Although most rocks are rounded and appear to be
erratics, several subangular assemblages are present and in-
clude a quartzite that is similar to Paleozoic rocks of the Transan-
tarctic Mountains (Laird personal communication). If these
rocks are from seafloor outcrop, then Paleozoic basement rocks
extend at least 300 kilometers beneath the western Ross Sea to
Iselin Bank.
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Marine geological and geophysical
investigations of the Wilkes Land

continental margin, 1984
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Because the continent of Antarctica is so remote and the
prevailing weather and ice conditions are so adverse, little is
known about the geologic framework of the antarctic continen-
tal margin. What is known has been pieced together by extrapo-
lating from widely spaced observations and by inferring from
the known geology of the passive continental margins (par-
ticularly those conjugate margins of the Gondwana group)
which have been studied in greater detail. Although the Na-
tional Science Foundation supported reconnaissance-style ma-
rifle geophysical and geological studies on the RIv Eltanin for
many years, the area covered by the Eltanin's study tracks is a
very small percentage of the total area of the southern ocean. In
addition, very few of the Eltanin's tracks have crossed the almost
totally ice-covered continental margin but rather have been
limited to deep-water areas farther offshore. Those marine
geophysical and geological studies that have been focused on
the continental margin have dealt with only small areas
(Anderson et al. 1980; Behrendt 1983).

In January 1984 the U.S. Geological Survey research vessel
iJv S.P. Lee carried out marine geological and geophysical sur-
veys, including multichannel seismic surveys, on the Wilkes
Land continental margin to outline the basic seismic stratigra-
phy and geologic framework of this passive margin. This report
is a summary of our survey (figures 1 and 2) and includes a
description of the types of data collected and a brief discussion

Figure 1. Leg 1 tracklines of the R/V S.P. Lee. Generalized bathymetry
in meters are from Gebco chart no. 5-18. Sea-ice edge indicated Is
from visual observation. ("km" denotes kilometers.)
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Figure 2. Location of gravity-core sites, rock dredge hauls, seismic-
refraction sonobuoy stations and a side-scan sonar profile. ("km"
denotes kilometer.)
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