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Submarine sedimentary facies
at Deception Island,

South Shetland Islands

KENNETH L. FINGER
Department of Geology

University of California, Davis
Davis, California 95616

Substrate samples collected in January 1974
(Lipps and DeLaca, 1974) for a detailed study of
Deception Island (62°57'S. 60 038'W.) foramini -

fera (Finger, 1975) have been analyzed for their
grain-size distribution. This information has been
related to foraminiferal distributions (Finger,
1976) and may be useful to those investigating
other aspects of the Deception Island benthos.

The sediment samples were washed through a 4
phi (230 mesh) screen to remove the mud (silt and
clay) fraction. This runoff was collected and then
centrifuged at 2,000 revolutions per minute until a
clear supernatant was obtained. The muddy con-
centrate was filtered, oven-dried, and weighed.
After separating the foraminifera from the coarser
fraction by the carbon tetrachloride flotation
method, the dried sand-gravel fraction of each
sample was sieved through whole phi intervals from
—3 phi to +4 phi for 15 minutes with a mechanical
sieve shaker, and the weight of each portion was

recorded. Gravel: sand: mud weight ratios were
plotted on the triangular graph of Folk (1954),
from which appropriate sediment nomenclature
was assigned.

Substrate at Deception Island are divided into
five geographically separate facies (figure 1).
Tongues of gravel and sand extend from the south-
ern slope of Telefon Ridge and the western slope
of Mount Pond into Port Foster and are associated
with the recent volcanic eruptions at these locations.
Closer observation of these patterns (figure 2) re-
veals a more precise distribution reflecting dif-
ferential settling of airborne volcanic debris. Con-
centrations of coarser material decrease away from
the eruption sites.

The encircling caldera evidently serves as a suf-
ficient barrier against excessive postdepositional
transport to allow finer particles to remain within
Port Foster in such high concentrations. The wide-
spread distribution of silt and clay in the bay was
probably accomplished while the sediments were
still in suspension by aeolian, current, and tidal
transport. Most of this area was not showered with
coarser pyroclastics, and displacement of such ma-
terial from its provenance has apparently been
minimal. As a result, the interior substrate consists
primarily of mud. Thus, the sedimentary facies
within Port Foster have been delineated on the basis
of volcanic sand and gravel distributions.

Another coarse-grained sedimentary facies is
situated in the vicinity of the brackish inlet con-
nected to Fumarole Bay. Fluvial processes have
probably transported this material since no erup-

Figure 1. Areal distribution of major sediment types at De-
ception Island.

Figure 2. Mud :sand and gravel (percentage mud) distribution
at Deception island sampling localities.
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tions have occurred recently in the southwestern
section of the island. Drainage through the inlet
and into Port Foster must have removed most of the
ash before it could settle and accumulate.

A single sedimentary facies has been designated
in the region of Bransfield Strait surrounding De-
ception Island. Winds and currents are probably
most responsible for the removal of the finer sedi-
ment from the exterior slopes of the land. The dis-
tribution of pyroclastics (particularly ash) originat-
ing from Deception Island is extensive, ranging as
far as King George Island approximately 120 kilo-
meters to the northeast (Baker and McReath,
1971).

This research was supported by National Science
Foundation grant GV-3 1162.
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Geochemical and isotopic study
of sediment from unit I, DSDP site

270, Ross Sea

GUNTER FAURE and JANE L. BOGER
Institute of Polar Studies
The Ohio State University
Columbus, Ohio 43210

As part of a study of the chemical composition
and strontium isotopic composition of sediment
deposited in the Ross Sea (Faure and Bannigan,
1975; Shaffer and Faure, in press), we analyzed
samples from unit 1 of Deep Sea Drilling Project
(DSDP) site 270 (Hayes et al., 1975). The site is
located at 77°26.48'S. 178°30.19'W. This unit ex-

tends to about 20 meters below the bottom and con-
sists of unconsolidated silty clay of late Pliocene to
Recent age. The upper 20 centimeters of unit 1 is a
soupy, diatomaceous, silty clay (labeled subunit 1A)
that makes a sharp contact with somewhat more
compacted sand-silt-clay sediment (subunit 1B).
Hayes et al. (1975) report finding rare specimens
of the foraminifer Miliammina arenacea at the top of
core 1 (suggesting a Brunhes age) and Globocassi-
dulina biora in the core catcher of core 3 (suggesting
a Gauss age). The samples we analyzed are from
unit lB. The table gives the analytical results.

Figure 1 demonstrates that the strontium-87/
strontium-86 ratios of the noncarbonate fractions
of the sediment increase linearly with the recipro-
cals of the strontium concentration. This relation-
ship indicates that the sediment is a mixture of two
components having differing strontium-87/stron-
tium-86 ratios and strontium concentrations. Faure
and Bannigan (1975) identified these components
as volcanogenic detritus (low strontium-87/stron-
tium-86, high strontium content) and weathering
products of older sialic rocks (high strontium-87/
strontium-86, low strontium content). Although
the linear correlation of the data points is substan-
tial (correlation coefficient r = +0.85), no further
quantitative interpretation will be attempted at this
time.

Figure 2 contains depth profiles of the parameters
listed in the table on the basis of which unit lB is
subdivided as shown. Unit lB 1 (extending to 1.35
meters below the bottom) has low concentrations
of coarse particles (15.8 percent) and low concen-
trations of strontium (110.4 parts per million),
rubidium (114.3 parts per million), and calcium
oxide (1.18 percent). It has a high Si0 2 content
(77.3 percent) and a strontium-87/strontium-86
ratio of 0.7241. Unit 111 2 is of unknown thickness
(due to loss of core) and has higher concentrations
of coarse fraction (22.4 percent), strontium (130.6
parts per million), rubidium (124.5 parts per mil-
lion), and calcium oxide (1.25 percent). Its Si02
content is low (73.3 percent), and its strontium-87/
strontium-86 ratio is 0.7219. The third subunit
(1113), occurring at the base of unit 1B, has inter-
mediate concentrations of coarse sediment (18.1
percent), strontium (115.4 parts per million), and
Si02 (75.3 percent). It has a somewhat elevated
concentration of rubidium (127.4 parts per million)
and calcium oxide (1.26 percent), and its strontium-
87/strontium-86 ratio is 0.7249.

The proposed subdivision of the unconsolidated
sediments at DSDP site 270 may be useful in corre-
lating sediment layers among piston cores collected
elsewhere in the Ross Sea from USNS Eltanin.
Moreover, such studies provide baseline data for
interpretation of sediment cores to be recovered
from beneath the Ross Ice Shelf.
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