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The Elephant Moraine consists of boulders of different kinds
of rock that are lying on the surface of the east antarctic ice sheet
about 80 kilometers north of the Allan Hills and 70 kilometers
west of Reckling Peak (figure 1). The moraine starts from a
roughly circular area about 2 kilometers in diameter and ex-
tends in a northerly direction for about 10 kilometers. The
existence of the Elephant Moraine at this location is puzzling
because there are no rock outcrops in this area. In the vicinity of
the Allan Hills, the ice is actually flowing toward the Transan -
tarctic Mountains which makes it very unlikely that the moraine
originated from the exposed peaks of this range (Annexstad and
Schultz 1983). The Reckling Moraine is located about 10 kilo-
meters west of Reckling Peak at about 76°16'S 159°15'E.

Figure 1. Location of Elephant Moraine and other meteorite collect-
ing sites near the Allan Hills, the Pecora Escarpment, and the
Yamato Mountains.

2.7

10 [	37 t 496.2 ±4.6 utlilon

1. Potassim feldspar

2. diole rock
0.70715 ± 0.00037	 3 Plagioclase concentrate

4	5	6
8796/86$

Figure 2. Rubidium-strontium isochron for mineral separates and a
whole-rock sample of a quartz-monzonite clast from Reckling Mor-
aine. The date is based on a decay constant of rubldium-87 of 1.42 x
10 11 y-'. ("87SrI00Sr" denotes the ratio of strontium-87 to stron-
tium-86; 1187Rb/00Sr" denotes the ratio of rubldlum-87 to
strontium-86.)

The Elephant Moraine achieved notoriety when William A.
Cassidy and his colleagues collected several meteorites in its
immediate vicinity including at least one shergottite called Ele-
phant Moraine 79001 (Cassidy 1979). This meteorite crystallized
only 1.3 billion years ago and contains trapped gases composed
of neon, argon, krypton, and xenon in proportions similar to
those of the atmosphere of Mars (Kerr 1983). According to a
theory by Whillans and Cassidy (1983), the meteorites are con-
centrated in areas of blue ice by the upwelling and sublimation
of the east antarctic ice sheet where it is trapped by the Transan-
tarctic Mountains.

The Elephant and Reckling Moraines provide an opportunity
to study the geology of the western flank of the Transantarctic
Mountains based on systematic distributions of different types
of rock. We have analyzed a small suite of terrestrial rocks from
these moraines in preparation of a 2-year field project beginning
during the summer of 1984-1985.

A boulder of coarse-grained quartz monzonite from the Reck-
ling Moraine is composed of perthitic potassium feldspar, pla-
gioclase (oligoclase), quartz, and biotite with inclusions of zir-
con and apatite. Concentrates of potassium feldspar and
plagioclase were analyzed for dating by the rubidium-strontium
method and yield a date of 496.2 ± 4.6 million years (figure 2)
that is similar to the age of the Granite Harbor Intrusives in
southern Victoria Land. (Faure and Jones 1974; Stuckless and
Ericksen 1975).

Two dolerite boulders from Elephant Moraine are composed
of Plagioclase (labradorite), clinopyroxene (pigeonite and
augite) with minor amounts of magnetite. The rubidium and
strontium concentrations of the two dolerites are very similar
and average 31.0 and 119.6 parts per million, respectively. Their
average strontium-87/strontium-86 ratio at the time of crys-
tallization 175 million years ago was 0.7099 ± 0.0001. The miner-
alogical composition of these rocks and their high initial stron-
tium-87/strontium-86 ratios are similar to those of the Ferrar
Dolerite in the Transantarctic Mountains (Faure, Pace, and Elliot
1982; Kyle, Pankhurst, and Bowman 1983).

One of the dolerite boulders has striated facets that are typ-
ically developed by abrasion at the base of moving ice. Evi-
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dently, this clast was once at the base of the east antarctic ice
sheet which may be more than 3 kilometers thick, according to
the ice-flow model of Whillans and Cassidy (1983), although an
extrapolation of the radar soundings of Drewry (1982) indicates
that the ice in the Allan Hills area is rarely more than 1.5
kilometers thick. Nevertheless, the striated dolerite boulder
and others in the Elephant Moraine have apparently emerged
on the surface of the ice sheet after they were transported at its
base.

Two boulders of sedimentary rocks consist of laminated fine-
grained but poorly sorted sandstone and very fine-grained
banded chert. The sandstone is composed primarily of sub-
angular quartz grains and clay with 1 to 2 percent opaque
minerals. The chert sample is bluish in color but contains frag-
ments of white quartz. Both specimens may have originated
from the sedimentary rocks of the Beacon Supergroup (Whitby,
Rose, and McElroy, 1983).

These preliminary results suggest that the western flank of
the Transantarctic Mountains, currently buried under the east
antarctic ice sheet, includes exposures of the Granite Harbor
Intrusives, the Beacon Supergroup, and sills or dikes of the
Ferrar Dolerite.

The samples were made available to us by W. A. Cassidy and
L. A. Rancitelli. This research was supported by National Sci-
ence Foundation grant DPP 82-13511.
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The Bowers Supergroup, which is bounded by the Wilson
and Robertson Bay Groups, lies near the coast of Antarctica
facing Australasia, an important position for the hypothetical
pre-Cretaceous reconstruction of Gondwanaland. The Super-
group has most recently been described by Laird, Bradshaw,
and Wodzicki (1976), Tessensohn et al. (1981), Jordan (1981),
Adams et al. (1982), Bradshaw, Laird, and Wodzicki (1982),
Laird, Bradshaw, and Wodzicki (1982), Wodzicki, Bradshaw,
and Laird (1982), Laird and Bradshaw (1983), and Weaver,
Bradshaw, and Laird (1984), and most workers subdivide it into
the Sledgers, Mariner, and Leap Year Groups. In the present
report, results of detailed field and petrologic studies of
Glasgow Volcanics and Molar Formation (Sledgers Group) and
of the Carryer Conglomerate (Leap Year Group) in the Alt,
Carryer, and Sledgers Glaciers regions, are combined to inter-

pret the stratigraphy, structure, and petrogenesis of the Bowers
Supergroup in terms of its geologic history and plate tectonic
environment of deposition. The important features of the
geology of the study area are shown in the figure.

The Sledgers Group is at least 4.5 kilometers thick with its
base not exposed. The lower member of the Glasgow Volcanics
crops out at the deepest level of exposure in the Solidarity
Range where at least 400 meters of tholeiitic submarine pillow
basalts and dikes are exposed. Chromium, yttrium, zirconium,
titanium, and vanadium concentrations plotted on discrimina-
tion diagrams of Pearce (1982) and Shervais (1982) suggest that
these rocks were erupted in a back-arc spreading environment.
The upper member of the Glasgow Volcanics is up to 2.8 kilo-
meters thick and crops out most extensively on the eastern and
western margins of the study area. It consists of subaerial and
submarine volcanics, minor intrusives, and submarine debris
flows; varies in composition from basaltic andesite to rhyolite;
and is generally calc/alkaline in character. Trace element con-
centrations plotted on discrimination diagrams of Pearce (1982)
and Shervais (1982) indicate that these rocks were erupted along
a magmatic arc, possibly outlined by a zone of small intrusive
bodies lying slightly oblique to the main structural trends.

The Molar Formation is up to 2.7 kilometers thick and lies
between the lower and upper members of the Glasgow Vol-
canics and interfingers laterally with the upper member. Along
the east edge of the arc, the Molar consists of shelf sediments
with finely laminated siltstone and mudstone with minor lime-
stone lenses, massive sandstones, ripple-marked sandstones,
graded beds, and debris flows containing blocks of limestone,
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