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moraine at Mt. Achernar (8411' S 160'59'E) consists
f ice-cored ridges that were deposited by the Law
by the Lewis Cliff ice tongue (figure 1). This ice-

oraine is composed of rock debris released by the
basal ice during the retreat of the east antarctic ice
)ck clasts in the Mt. Achernar moraine are samples of
along the flowline of the ice leading from the central
e mouth of the Law Glacier and therefore provide
about the geology of the ice-covered interior of East

During the 1990-1991 field season a cross section of the mo-
aine was sampled at 200-meter intervals between the points
abeled A and B in figure 1. The lithologic compositions of 3,237
lasts larger than 16 millimeters from 32 till samples have been

determined and are plotted in figure 2 in terms of percentage by
Lumber. The results indicate that the moraine is composed of
Lolerite and basalt, sandstone, and siltstone, shale (gray, red, and
lack), and limestone, along with minor amounts of conglomer-
te, hornfels, and lithified till. Granitic igneous rocks and high-

grade metamorphic rocks from the Precambrian shield of East
Antarctica are absent. Except for the limestone and conglomerate

^
lasts, the rock composition of the Mt. Achernar moraine is
dentical to that of the Elephant moraine (Faure etal. 1984; Faure

and Taylor 1985; Taylor and Faure 1985), the Reckling moraine
(Faure et al. 1987 a,b), and the ice-cored moraines at the Allan
Hills (Faure and Buchanan 1987). The absence of clasts of high-
grade metamorphic basement rocks at all of these sites implies
that the east antarctic ice sheet is flowing across sedimentary
rocks of the Beacon Supergroup that cover the gneisses of the east
antarctic Precambrian shield.

The data in figure 2 reveal a discontinuity in the composition
of the moraine at about 900 meters along the surveyed line, where
morainal deposits of the Lewis Cliff ice tongue and the Law
Glacier are in contact across a narrow snowband. The heavy lines
in each profile in figure 2 are 3-point moving averages. They
demonstrate that the quantities of dolerite/basalt clasts decrease
north toward Law Glacier, whereas those of sandstone/siltstone
and shale increase. The moraine ridge adjacent to Law Glacier is
forming at the present time, whereas the most distant ridge may
have formed in Pleistocene time, when the east antarctic ice sheet
retreated from a former high stand to its present low level. The
chronology of recession is being dated by K. Nishiizumi using
cosmogenic beryllium-10 produced in quartz by cosmic rays.

We thank D. Buchanan and E. H. Hagan for assistance in the
field. This work was supported by National Science Foundation
grant DPP 88-16236.
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Figure 1. Sketch of the ice-marginal moraine at Mt. Achernar. The line
A-B is the traverse along which till samples were collected at 200-
meter intervals.
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Figure 2. Topographic and lithographic profiles of the Mt. Achernar
moraine along the line A-B shown in figure 1. The significance of
these data is discussed in the text.

1992 REvIEw	 11



References

Faure, C., M. L. Kalistrom, and T. M. Mensing. 1984. Classification and
age of terrestrial boulders in the Elephant and Reckling moraines.
Antarctic Journal of the U.S., 19(5):28-29.

Faure, C. and K. S. Taylor. 1985. The geology and origin of the Elephant mo-
raine on the east antarctic ice sheet. Antarctic Journal of the U.S., 20(5):12-14.

Faure, C., M. L. Strobel, and E. H. Hagan. 1987a. Glacial geology of the
Reckling moraine on the east antarctic ice sheet. Antarctic Journal of the
U.S. 22,(5):61-63.

Faure,G.,M. L. Strobel, and E. H. Hagen. 1987b. Supraglacial moraines on
the east antarctic ice sheet: Evidence for ice retreat? Geological Society
of America Abstracts with Programs. 19(7):660.

Faure,G. and D. Buchanan. 1987. Glaciology of the east antarctic ice sheet
at the Allen Hills: A preliminary interpretation. Antarctic Journal of the
U.S., 22(5):74-75.

Taylor, K. S. and G. Faure. 1985. The lithologies and curious distributions
of clasts in the Elephant moraine, Allan Hills, south Victoria Land,
Antarctica. Geological Society of America Abstracts with Programs.
17(6):733.

Fission track studies in northern
Victoria Land in the

1991-1992 field season

PAUL G. FITZGERALD, THOMAS F. REDFIELD,
STEPHEN J . REYNOLDS, AND EDMUND STUMP

Department of Geology
Arizona State University

Tempe, Arizona 85287-1404

A previous reconnaissance fission track study in northern
Victoria Land (Fitzgerald and Gleadow 1988) determined that
uplift and denudation responsible for the formation of the
Transantarctic Mountains (TAM) began about 55 million years
ago. The pattern of apatite ages with elevation over most of
northern Victoria Land (NVL) is similar to individual vertical
profiles collected in southern Victoria Land (SVL) (Fitzgerald
1992): Age profiles show a distinctive "break-in slope" about 50
to 55 million years ago, with samples above the break-in slope
defining a shallow gradient and those below the break defining
a steep gradient. Track length distributions below the break-in
slope have long means (greater than 14 microns) with small
standard deviations indicative of rapid cooling, whereas those
above the break have shorter mean lengths (12-13 microns) with
larger standard deviations indicative of more complex thermal
histories. Samples below the break were quickly cooled because
of rapid uplift and denudation in the early Cenozoic, whereas
samples above the break in slope resided for some time in an
apatite partial annealing zone, before early Cenozoic uplift.

The 1991-1992 field season in NVL was designed to further the
scope of the reconnaissance study. We targeted specific areas
where a carefully planned sampling strategy could address three
main tectonic problems. The areas and problems were as follows:

The question of Cretaceous uplift and denudation. Antarctica
and Australia separated by continental extension during the
Jurassic to the mid-Cretaceous (Veevers 1988). It would seem
logical that some uplift of the TAM (especially in NVL, near
where rifting presumably was first initiated) would accompany
continent-continent breakup.

Reconnassiance fission track data from the Admiralty Moun-
tains tentatively suggests that a Cretaceous uplift signature is
recorded there (Fitzgerald and Stump 1991). Early Cretaceous K-

Ar ages in Jurassic dolerite and basalt at Litell Rocks and the Mesa
Range have been interpreted to record movement at this time
(Kreuzer et al. 1981; Elliot and Foland 1986; DeLisle and Fromm
1989). Schmierer and Bummeister (1986) suggested that paleo
magnetic results from the Bowers Supergroup were most consis-
tent with remnant magnetization recorded during uplift within
the Cretaceous normal polarity superchron period (118 to 83
million years ago).

The primary objective of this field season was to sample a
detailed vertical profile over the greatest elevation range possible
from the higher peaks of the Admiralty Mountains. Fission track
dating of the profile samples would help in the acquisition of
information about thermotectonic events from the Cretaceous
and early Cenozoic periods.

• The linking of the area of extreme uplift in the southeastern part
of NVL with the rest of NVL. The 10-kilometer total uplift postu
lated for the southeastern part of NVL (the Mount Murchison and
lower Tucker Glacier areas) is considerably greater than total
uplift estimates for the rest of NVL. Horizontal and vertical
traverses linking the Murchison area with the Admiralty Moun-
tains could help determine if the areas have the same timing of
initiation of uplift (about 55 million years ago) and different
amounts of uplift and denudation, as was suggested by Fitzgerald
and Gleadow (1988). Alternatively, uplift could have begun
earlier in the Mount Murchison area.

The team planned to collect a suite of samples at a locality
between the two different areas with different amounts of uplift
to resolve the questions of different amounts of uplift and/or
different timing of uplift. The area selected for this was Mount
Supernal, a high granitic peak midway between the Mount
Murchison area (extreme uplift) and the rest of NVL (less ex-
treme, more regional uplift).

• The pattern of post-Jurassic uplift in NVL. Fitzgerald and
Gleadow (1988) postulated a very simple pattern of uplift over
NVL, with approximately 10 kilometers in the southeastern
coastal area and 5 to 6 kilometers over the rest of NVL, the am-
ount decreasing inland toward the Wilkes subglacial basin. Roland
and Tessensobn (1987) proposed two axes of uplift in NVL, an
older axis (the Rennick trend) responsible for the main phase of
graben formation that possibly occurred during the early Creta-
ceous, and a younger axis (the Borchgrevink trend) that parallels
the coast from the Admiralty Mountains to the Deep Freeze Range;
they speculated that this trend was responsible for the formation
of the rift shoulder adjacent to the Ross Sea. The younger event
would give a northwest tilt to the entire NVL block inland of this
axis. The two trends intersect in the Deep Freeze Mountains, which
has the greatest amount of terrain over 3,000meters in elevation
(although the highest peaks are in the Admiralty Mountains).
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