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The Elephant Moraine is located at 76°17'34.910"S
157020'04.944"E on the east antarctic ice sheet about 80 kilo-
meters northwest of the Allan Hills (Cassidy et al. 1983). For 6
weeks during the 1984 - 1985 austral summer, fieldwork was
conducted in the Elephant Moraine to prepare a geologic map
of the moraine and to explain its origin. (See figure.)

The geological mapping was done by classifying 47,687 clasts
at 230 surveyed positions in the moraine. The results indicate
that clasts having diameters greater than 16 millimeters are

composed primarily of dolerite, basalt, sandstone, diamicton,
and siltstone with minor amounts of till pellets, chert, black
shale, black calcite, and coal. In general, these clasts are quite
similar to the rocks of the Beacon Supergroup (sandstone,
shale, and coal), Mawson Formation (diamicton), Kirkpatrick
Basalt (basalt and chert), and the Ferrar Dolerite (dolerite).
However, certain tan to bluish-gray colored siltstones do not
resemble rocks exposed in the Transantarctic Mountains. Their
provenance is not known at this time. Clasts composed of gra-
nitic igneous rocks (Granite Harbour Intrusives), high-grade
metamorphic rocks (such as granulites or charnockites in East
Antarctica) and olivine basalt-phonolite (McMurdo Volcanics)
were not found in the Elephant Moraine. In addition, no mete-
orites were seen within the moraine although several spec-
imens were collected on the blue ice areas surrounding it. The
pellets of till occur in layers of sediment-laden ice underlying
the Elephant Moraine and contain marine diatoms of Miocene
to Pliocene age, like those exposed at scattered localities on the
summit plateaus of the Transantarctic Mountains (Webb et al.
1983). A few samples of black botryoidal calcite, composed of
radiating acicular crystals that resemble stromatolites, are prob-
ably of hydrothermal origin because their strontium-87/stron-
tium-86 ratios exceed those of marine strontium and because the
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View of the Elephant Moraine from the air looking to the north.
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calcite is associated with greenish to white-colored opaline
chert.

Elephant Moraine is forming at the present time by ablation of
sediment-laden ice that underlies it. Ablation rates are being
monitored by 150 wooden dowel rods implanted into the ice
within the moraine and in the blue ice surrounding it. Prelimi-
nary measurements indicate an average summertime ablation
rate of 13.3 ± 0.9 millimeters every 30 days within the moraine
and 17.3 ± 1.1 millimeters every 30 days in the blue ice areas.
The difference is attributable to the protection of the ice from the
catabatic winds by the sediment cover of the moraine. Annual
ablation rates are expected to be less than these summertime
values.

Clasts were seen within the ice at many locations. Excavations
of these clasts suggest that they are aligned along flow lines of
the ice which intersect the surface at about 40°. This observa-
tion, combined with the observed ablation rate, permits an
estimate of the age of the Elephant Moraine. The calculation is
based on the assumptions that the ablation rate is approximately
equal to the vertical iceflow velocity component and that the age
of the moraine is given by its length divided by the horizontal
velocity component. On this basis, the age of the Elephant
Moraine is approximately 30,000 ± 6,500 years. The apparent
youth of the moraine combined with the local topography of the
ice sheet suggest that the Elephant Moraine may be forming
because a significant decrease in the ice thickness allowed irreg-
ularities of the bedrock surface to interfere with the normal flow
pattern of the east antarctic ice sheet in this area. The sediment-

laden ice that underlies the moraine is therefore interpreted as
basal ice, an interpretation that suggests that the blue ice areas
surrounding the moraine may expose a cross-section of the east
antarctic ice sheet.
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Thermoluminescence (TL) offers a potential means of deter-
mining the age of the Elephant Moraine (76°17'34.910"S
157020'04.944"E) described by Faure and Taylor (Antarctic Jour-
nal, this issue). Previous studies on a variety of TL-emitting
minerals (e.g., Wintle and Huntley 1982) have demonstrated
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that TL is affected by exposure to solar radiation. In principle, a
moraine's solar exposure history can be determined from the
magnitude of solar-induced TL effects exhibited by clasts at
various locations within the moraine. The Elephant Moraine
appears to provide a favorable setting to test the feasibility of
this approach because clasts of sandstone emerge from the ice
and are exposed to sunlight during their transport on the ice
sheet surface. Reported here are the initial results of TL

measurements on three such clasts from different locations
within the moraine.

Sandstone clasts were collected from the "little moraine"
which lies just east of the main Elephant Moraine body and
north of the camp location (figure 1). This segment of the mo-
raine appears to be forming as clasts emerge from ice at its
southern end and travel northward as the ice sheet flows. Thus,
clasts found at the southern end of the moraine are expected to
have experienced less sunlight exposure than those at the north
end. Three sandstone clasts at different distances from the
present southern tip have been measured (see figure 1 for
locations); E (southern tip a few centimeters below the ice sur-
face); D (11 meters north of E); and F (975 meters north of E). The
positions of the samples suggest that F received more sunlight
than D whereas E received none.

About 5 milligrams taken from the exterior of each clast were
heated from room temperature to about 500°C and the intensity
of the emitted light as a function of temperature was recorded,
the so-called "natural glow curve." The aliquots were subse-
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