
have a cluster level of +0.91. The association of the minor
elements scandium, vanadium, and cobalt with the major ele-
ment iron in rock-forming minerals is well known.

There were regular latitudinal differences in element con-
centrations in the sample sets analyzed that could be related to
the general lithologies of the bordering land masses. This was
somewhat unexpected, because such differences had been re-
ported for the mineralogy of suspended sediments (more than
0.45 micrometers) for chlorite, illite, and talc, and in the less-
than-2-micrometer fraction of the bottom sediments for chlo-
rite, illite, and feldspar in the archipelago (Siegel, Pierce, and
Kostick 1981). Chlorite and talc had greater input to the archi-
pelago sediments south of about 50°35'S latitude which sug-
gested the influence of metamorphic rocks and altered
ophiolites whereas illite had its stronger contributions to the
sediments north of 50°35'S latitude where granodioritic-granitic
rocks are more dominant than metamorphic rocks and where
mafic complexes have not been identified. In addition, a group-
ing of four suspended sediments contained high concentrations
of chromium, nickel, and cobalt between about 54° and 54°30'S
latitude near mafic complexes and Paleozoic basement rocks

(Siegel and Pierce 1982). In the bottom sediments, only chro-
mium on the heavy-mineral fraction of sediment collected at
about 54S latitude showed a high (anomalous) value. If thought
is given to using archipelago sediments for regional geo-
chemical exploration in this potentially mineral-rich but rather
inaccessible area, the suspended sediments and the heavy-
mineral fractions offer the best prospects.

This research was supported by National Science Foundation
grant DPP 73-09317.
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Age and lithologic composition of
pebbles from the bottom of the
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On 11 January 1957, the U.S.S. Staten Island (AGB-4) occupied
oceanographic station SI 19 in the Weddell Sea at 77°37's latitude
and 43°15'W longitude as part of Deep Freeze II (figure 1). That
day a sample of sediment was recovered from a depth of 430
meters, and the gravel fraction was separated by sieving
through a window screen. An aliquot of gravel fraction of this
sample (OP-4s) was made available to us in February 1984 by
William H. Littlewood who had been the senior oceanographer
on board.

The gravel sample weighed 346.2 grams and consisted of
pebbles and granules in four size ranges: (1) greater than 12.7
millimeters, 29.8 percent; (2) less than 12.7 but greater than 4
milimeters,40.7 percent; (3) less than 4 but greater than 2 milli-
meters, 23.4 percent; and (4) less than 2 millimeters, 6.1 per-
cent. The coarsest fraction contained pebbles of a red, fine-
grained granitic rocks, diorite/granodiorite, sandstone, sil-
tstone, conglomerate with foraminifers, and basalt.

The sandstone is a quartz arenite containing subangular to
rounded quartz grains (90 percent), illite possibly replacing

potassium-feldspar (5 percent), and opaque hematite cement (5
percent). The diorite/granodiorite is composed of augite altered
to amphibole (35 percent), placioclase (labradorite) slightly al-
tered to sericite (40 percent), amphibole (10 percent), quartz (5
percent), granophyre (4 percent), opaques (4 percent), biotite (2
percent), and potassium-feldspar (2 percent). One siltstone
pebble contains quartz (60 percent); clay minerals (30 percent);
and minor muscovite, opaques, and calcite. A second siltstone
pebble is composed of angular quartz grains (75 percent) in a
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Figure 1. Location of oceanographic station SI 19 by u.s.s. Staten
Island in the Weddell Sea on 11 January 1957.
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clay-mineral cement (20 percent), with accessory plagioclase,
potassium-feldspar, zircon, and muscovite. The 2 to 4 milli-
meter soze fraction contains casts of the foraminifer cyclamina
composed of a mixture of angular grains of brown quartz in a
matrix of feldspar and clay.

Two pebbles of granitic rock (IGA and 1GB), two samples of
hand-picked granitic granules from the 4-to-12.7-millimeter
fraction (sample 2G) and from the 2-to-4-millimeter fraction
(sample 3G), as well as basaltic pebble (413) were analyzed for
dating by the rubidium-stronium method. The granitic samples
in figure 2 loosely define a straight line whose slope yields a
date of 1,409 ± 100 million years (X 1.42 X 10 11 per year). The
basalt has a 750±28 million year date and is significantly youn-
ger than the granitic clasts. Nevertheless, both rock types are
Precambrian in age.

The granitic pebbles resemble the felsic volcanic rocks of the
Littlewood Nunataks that were described by Aughenbaugh,
Lounsbury, and Behrendt (1965) and later dated by Eastin and
Faure (1971) at 980±38 million years (recalculated) to X = 1.42 X
10 "per year). In addition, felsic volcanic rocks of Precambrian
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Figure 2. Rubidium-strontium isochron diagram for granitic pebbles
and one basalt from the bottom of the Weddell Sea. ("Ma" means
"million years.")

age, known as the Gorecki Rhyolite, occur in the Pensacola
Mountains. These rocks were described by Schmidt et al. (1965)
and were subsequently dated by Faure et al. (1977) at 792±38
million years (recalculated). The occurrence of granitic clasts of
Precambrian age in the Weddell Sea near the Filchner Ice Shelf
indicates that such rocks probably exist in the ice-covered area
near the Littlewood Nunataks.

Basaltic volcanics of Precambrian age have been reported
from the Patuxent Formation of the Pensacola Mountains by
Schmidt et al. (1965) and are also known from western Queen
Maud Land along the east coast of the Weddell Sea (Neethling
1970). Eastin, Faure, and Neethling (1970) reported a rubidium-
strontium isochron date of 830±28 million years (recalculated)
for the Trollkjellrygg Volcanics from western Queen Maud
Land.

These results suggest that it is possible to study the geology of
ice-covered coastal regions of Antarctica by means of sediment
samples dredged from the sea. We thank William H. Littlewood
for the sample he collected in the Weddell Sea. The date for the
granitic clasts was calculated by T.M. Mensing. Brian Huber
identified the forams.

This work was supported by National Science Foundation
grant DPI' 82-13511.
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Sedimentation and tectonics in the
Bransfield Strait—A preliminary report
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The Bransfield Strait, northern Antarctic Peninsula, is an
actively spreading continental margin back-arc basin. Marine

geological and geophysical data collected during austral sum-
mers 1980-1981, 1981-1982, 1984-1986, and 1985-1986 (figure 1)
aboard the U.S. Coast Guard icebreaker Glacier demonstrate

many of the distinctive features of the region which will aid in
relating the predominant sedimentary processes to the tectonic
and climatic setting. Preliminary analysis of the data indicates
that sedimentation differs considerably from the generalized
models developed for lower-latitude back-arc basins.

The addition of bathymetric data collected on the four cruises
shown in figure 1 to the existing database lends support to
previous workers (e.g., Gonzalez-Ferran 1985) who correlate
bathymetric features with structural and tectonic tends.
Bathymetric highs align longitudinally along the basinal axis to
define a prominent but somewhat discontinuous back-arc
spreading center. Fjords and bays on the South Shetland Is-
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