
from the ice shelf indicate that these sands have been
deposited by bottom currents.

Core G-12 is very homogeneous, with sample means
ranging between 2.420 4) and 2.825 4) (fine-grained)
and sandard deviations between 0.449 4) and 0.763 4)
(\vell to moderately sorted). It is comprised almost
entirely of rounded, frosted quartz grains with only a
small amount of rock flour. Sand grains analyzed
from this core possess surface features diagnostic of
Volian conditions (Krinsley and Donahue, 1968).

The microfauna of core G-12 is composed of shal-
low-water (less than 500 m) benthic Foraminifera,
planktonic Foraminifera, radiolarians, and sponge spi-
¶ules. Although the quantity of fossils varies through-
ut the length of the core, the assemblage is generally

small. The Recent species Trochammina antarctica
And Adercotryma glomeratum dominate the foramini-
feral fauna. The presence of marine fossils in this core
indicates a marine environment of deposition for these
sands. Concentration of these sands near Berkner Is-
land suggests that the material was derived from that
area, as suggested for adjacent samples by Rex et al.
(1970).

Seabrooke et cii. (1971) indicate that the southern
Weddell Sea is characterized by strong bottom current
activity—up to 3 cm per sec—as water from beneath
the Filchner Ice Shelf sinks and flows out across the
shelf. They further suggest that this area is one of
vertical and horizontal eddy diffusion. Such bottom
currents are competent enough to erode material of
sand grade, possibly from beneath the ice shelf, and to
transport it selectively out onto the shallow shelf. Esti-
mations of sea level changes based on the problematic
Eolian origin of these sands are, therefore, probably
not meaningful.

Piston coring during the IWSOE-70 expedition re-
sulted in the discovery of other significant sand bodies
along the east coast of the Weddell Sea. Cores 3-11-3,
3-6-1, and 3-12-1 were collected from 260, 320, and
4,058 ni depth; they contain sand bodies 25, 75, and
166 cm in thickness.

These units comprise graded sequences of moder-
ately to well sorted, fine- to medium-grained quartz
sand, most of which displays glacial surface textures.
Core 3-12-1 contains a shallow-water (less than 500
m) calcareous foraminiferal fauna. These data suggest
derivation, possibly by reworking, from glacial marine
materials in relatively shallow water.

The presence of clean, well sorted sand bodies in
the Weddell Sea illustrates the capability of bottom
currents to transport and sort marine or even glacial
marine sediments. This type of sedimentation may
prove to be the most significant depositional process
currently active in the Weddell Sea.

This research was financed by National Science
Foundation grant GV-27549. The author thanks Dr.

Lawrence A. Frakes for his encouragement and criti-
cisms in the preparation of this paper.
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Variation among Eltanin piston cores:
an intensive coring station
in the Wilkes Abyssal Plain

R. R. PAYNE, J . R. CONOLLY, and W. H. ABBOTT

Department of Geology
University of South Carolina

One of the greatest problems facing geologists who
work with piston cores from the ocean floor are the
uncertainties that samples obtained are representative
of the cored sediment. To test this problem and to
gain further insight into the feasibility of correlating
one turbidite bed to another, five piston cores were
taken from one station on Eltanin Cruise 44 in one of
the deepest and flattest regions of the Wilkes Abyssal
Plain (fig. 1) under the supervision of Dr. Arnold
Gordon (Gordon, 1971).

It has been shown that distal margins of abyssal
plains are generally characterized by mud beds (Need-
ham and Conolly, in press). The five cores taken are
all long (10 to 23 m) and are characterized by in-
terbedded siliceous ooze zones and terrigenous turbi-
dite mud beds (fig. 2). These terrigenous muds, often
with basal sands and silts, contain quartz, feldspars,
amphiboles, and rock fragments along with quartz-
rich illites derived from the Antarctic Continent
(Payne and Conolly, 1970). Detailed examination of
each core using smear slides at 10-cm intervals down
the core and examination of the diatom assemblages
show that several major zones in the cores can be cor-
related and that the piston coring technique is com-
monly not perfect.

In one instance, core 44-20, the core failed to trig-
ger properly, as the piston remained stuck in the core
barrel until the core end had penetrated some 6 to 7
m of the bottom sediment. At this point the core filled
normally, starting some 7 m below the sediment-water
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interface and finally penetrating sediment older than
that cored at any of the other four sites (fig. 2).

Correlations were achieved from one site to another
by using the relative position of the thickest pelagic
and turbid ite zones and also by using three major dia-
tom assemblage zones delineated as follows within the
pelagic intervals.

116'	120'	124'	128'	1320	136 0	1400	1440E

Figure 1. Location of piston cores taken in distal region
of the Wilkes Abyssal Plain. Contour interval variable.

An upper zone is marked by an abundance of Nitz-
schia kerguelensis and a lack of Rouxia sp., which
became extinct at the bottom of this zone and which
forms the basis of the central zone. A third zone is
characterized by Actinocyclus ingens, which became
extinct in antarctic waters about 0.66 million years
before present (Donahue, 1970).

Not only could major pelagic ooze and •turbidite
zones in the five cores be correlated over the short dis-
tance at the intensive coring site; a sixth core (39-33)'
taken 55 km to the north within the Wilkes Abyssal
Plain can also be correlated with zones found in the
Cruise 44 cores (fig. 2).

This finding indicates that if good cores are ob-
tained, it is possible to correlate relatively small sedi1
mentation events (0.5 to 1 m thick) over distances of
60 km across an abyssal plain. This is in keeping with
correlations made by Conolly and Ewing (1967) with-
in the confined Puerto Rico Trench abyssal plain.

The intensive coring also shows quite clearly how
easily a nonrepresentative core can be taken and in
particular how faulty coring procedure can fail to trip
a corer correctly, resulting in a loss of sediment from
the upper parts of the sediment column. One wonders
how many areas given the description of "low sedi-
mentation" or "eroded pavement" have actually been
due to this phenomenon.

These investigations are supported by National
Science Foundation grant GV-28803 to Dr. John
Conolly, University of South Carolina.
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Deep-sea sediment accumulation rates
near Antarctica

J . K. OSMOND, M. R. SCOTT, and J . B. ANDERSON

Department of Geology
Florida State University

The accumulation rates of glacio-marine and pe-
lagic sediments on the continental slope and offshore
basins near Antarctica are of special interest because
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