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The Antarctic Search for Meteorites Project (ANSMET)
fielded two teams during the 1990-1991 austral summer.

A four-person team worked in the Allan Hills/David Glacier
region from 30 November 1990 to 21 January 1991. Initially, the
team members were John Schutt, Sue Ivison, Suzanne Traub-
Metlay, and Peter Wasilewski. After the first 2 weeks in the
field, Miriam Jackson was able to join the party and relieve Sue
Ivison, who had been standing in for her. We spent several
days in organization at the helicopter put-in point on the Allan
Hills "Main Icefield* (76°43'S 159°40'E); during this time six
meteorite specimens were recovered. We then traveled 70 kil-
ometers southwest to the Allan Hills "Far Western Icefield.*
We used a Magnavox MX-1502 Geoceiver there to collect posi-
tion data at two stations on the ice whose coordinates had been
measured earlier (Cassidy et al. 1983). These data will give
some sense of ice flow vectors during the 1983-1990 interval.
While at the "Far Western Icefield," we revisited some of the
areas searched in previous seasons and recovered nine new
meteorite specimens. We then made a traverse 100 kilometers
northward to Elephant Moraine (76°11'S 157°10'E). During the
1987-1988 season, reconnaissance and systematic searches in a
15-square-kilometer area of exposed ice approximately 20 kil-
ometers to the west of Elephant Moraine had resulted in recov-
ery of 185 meteorite specimens (Huss et al. 1988). The field
personnel at that time had informally referred to the area as
the "Texas Bowl "* Because the meteorite occurrence there may
be continuous with the Elephant Moraine concentration, how-
ever, the official names for the Texas Bowl meteorites will be
Elephant Moraine (followed by a 5-digit number). During the
1990-1991 season, we systematically searched this entire area,
recovering 1,024 specimens, establishing the Elephant Moraine/
"Texas Bowl Icefield" as one of the densest occurrences of ant-
arctic meteorites and meteorite fragments yet described.

In addition to the meteorites, we collected ice samples for
oxygen-isotope and other measurements and dust band sam-
ples for particle characterization and possible age determina-
tions.

*The designations "Main Icefield," "Far Western Icefield," and "Texas
Bowl Icefield" are not official names, but the features are distinct geo-
graphic units.

As reported earlier (Cassidy 1989), our systematic meteorite
recovery program at the Lewis Cliff Ice Tongue has been com-
pleted, but our interest in this site continues as we seek to
understand the reasons for the high concentration of meteorites
discovered on this relatively small patch of antarctic ice. Ac-
cordingly, our second team was put in at the Beardmore South
Camp by LC-130 on 4 December 1990. Team members were
William Cassidy, Mario Burger, Robert Walker, and Ghislaine
Crozaz. On 6 December, we traveled to the Lewis Cliff ice
tongue and camped next to Gunter Faure's party, which had
arrived the day before. Formal meteorite searches were not
planned here, but Eric Hagen of the Gunter Faure group found
a carbonaceous chondrite, which we collected.

In earlier field seasons, we had noted a color change in the
ice of the upper Lewis Cliff ice tongue. The generally blue ice
became yellowish in hue across this color change and the
boundary, if such it is, seemed to extend in a south-north di-
rection along the south-to-north moving ice tongue. We had
sampled ice across this apparent boundary, at first serially at
10-meter intervals, and in a subsequent season at 1-meter in-
tervals. Oxygen-18 analyses of these samples by Pieter Grootes
(1990, personal commununication) indicated a sudden
(<1-meter) transition involving an oxygen-18 difference across
this color change. To him, this represents the possibility of two
different sources for the ice found at the Lewis Cliff ice tongue,
and it is easy to see why such an interpretation would have a
significant impact on our model of the accumulation mecha-
nism. This season, for the same purpose, we took a continuous
horizontal channel sample across a similar transition by chain
sawing. We also took a continuous horizontal chain-saw sample
across a 3.6-4-meter segment of blue ice that included two dust
bands. This will be used as laboratory stock in a variety of
experiments to test for variations that may be detectable along
this apparent time-stratigraphic sequence.

Ghislaine Crozaz had to return early to resume her teaching
commitments, and left the field on 28 December. On 29 Decem-
ber, the remaining three members of the field party carried out
a traverse to a new campsite adjacent to the Queen Alexandra
Range at 84°34'S 162°35'E. We carried out systematic searches
between this point and the Goodwin Nunataks (84°38'S
161°31'E), recovering 88 meteorites and meteorite fragments.

Meteorite recoveries by both field parties are reviewed by
location and tentative field classification in the table.

During the field season, we took delivery of two Magellan
handheld global positioning system satellite positioning de-
vices. We found that 10 sequential readings in their isolated
operation mode provided field locations within about 10 meters
in geographic coordinates. This is marginally sufficient for our
mapping purposes, and we plan to use such devices in future
field seasons. We expect, however, that simultaneous operation
of two such devices, with one stationed at a fixed reference
point, will give us a precision within 5 meters for each point
mapped, and this is the operational mode we expect to adopt.
We expect that use of these devices in our meteorite-stranding
surface-mapping program will have another very important
dividend in the greatly increased efficiency with which we can
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Meteorites recovered during the 1990-1991 field season
NOTE: The classification by type is tentative.

	

Ordinary	Carbonaceous Stony
Icefield	chondrite	Achondrite	chondrite	chondrite Totals

Allan Hills
"Main Icefield"	5	1	0	0	6

Allan Hills
"Far Western
Icefield"	 8	0	1	0	9

Elephant Moraine!
"Texas Bowl"	974	7	43	3	1,027

Lewis Cliff ice
tongue	 0	0	1	0	1

Queen Alexandra
range	 88	0	0	0	88

Totals	 1,075	8	45	3	1,131

operate: the location of each specimen can be determined in
about the same length of time it takes to write a field description
of the specimen, assign a field number, and package it for
storage. The mapping can be done simultaneously with these
operations and that will result in a great saving in our most
precious commodity—namely, field time.

Meteorite location maps now have been produced for the
following meteorite stranding surfaces: the Allan Hills icefields,
Elephant Moraine icefield, and the Lewis Cliff ice tongue.

These, as well as a preliminary version of the Elephant Mo-
raine/"Texas Bowl" stranding surface are available through the
Lunar and Planetary Institute (Schutt, Fessler, and Cassidy,
1989) as a part of the Antarctic Meteorite Location and Mapping
Project (AMLAMP). AMLAMP is supported by the Lunar and
Planetary Institute and the Meteorite Working Group.

We are grateful to Robert Walker, Washington University, St.
Louis, Missouri, for loan of the global positioning system
equipment and to Robert Bindschadler, Goddard Space Flight
Center, Greenbelt, Maryland, for loan of the geoceiver appa-
ratus. This research was supported by National Science Foun-
dation grant DPP 88-17083.
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Approximately 6,000 meteorite fragments have been col-
lected on the antarctic continent by U.S. teams (Schutt 1990).
Virtually all finds have been on blue ice fields adjacent to moun-
tain ranges (Score and Lindstrom 1990). This large collection,
unbiased by regional sampling efficiencies, which strongly af-
fect the nonantarctic collection, provides a unique opportunity
to study both the meteorites themselves (Palme 1986) and the
large-scale interactions of ice and mountains, interactions that
have resulted in their concentration and exposure (Annexstad
1986). Our laboratory has been measuring the natural ther-
moluminescence levels of many of these meteorites as part of
our effort to identify those that have undergone unusual ther-

mal or radiation histories and to identify "pairings" (i.e., frag-
ments that are actually part of a single meteorite). This article
reports on our detailed analysis of the largely complete collec-
tion from the Lewis Cliff ice field and relates our data to pos-
sible paleoice movements at this site.

Natural thermoluminescence levels in meteorites are a func-
tion of the number of electrons in metastable traps in a crystal
lattice, which, in turn, is determined by the mineralogy of the
meteorite, the amount of ionizing radiation to which it has been
exposed, and the effective temperature over the recent history
of the meteorite (the last few million years in the case of the
cold antarctic climate). Natural thermoluminescence levels are
very high in space but decrease with time on Earth because of
the higher temperatures and lower incidence of cosmic-ray ex-
posure. The decay is a second-order process; the decrease is a
factor of about 2.5 in 1 million years for storage temperatures
close to 0°C (McKeever 1982; Hasan, Haq, and Sears 1987). Most
meteorites have natural thermolu mine scence levels of 30,000-
100,000 rad, depending on their period on Earth. Samples with
extremely long terrestrial histories may decay to levels less than
30,000 rad. Samples with natural thermolu mine scence greater
than 100,000 rad not only have fallen recently but also must
have been exposed to unusually high radiation doses in space.
Some meteorites with extremely low natural thermolumines-
cence levels (less than 5,000 rad) may have been reheated,
either by close passage to the Sun or recent (within approxi-
mately 100,000 years) shock events in space (see McKeever and
Sears 1980; Melcher 1981; Benoit, Sears, and McKeever 1991).
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