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Meteorites recovered during the 1991-1992 ANSMET field season.

Ordinary	 Carbonaceous	 Stony
Area / lcefield
	 Chondrite	Achrondrite	Chondrite	Iron	Iron	Unusual

	Total

Patuxent Mountains
Lekander Nunatak
Mt. Tolchine
*Main lcefield
Brazitis Nunatak

Pecora Escarpment
*Main Icefield Area
*Damschroder Basin
*Kink Bowl
*North Forty
*Cliff Bowl
*Northeast Steppe
*Lulow Bowl
*Halfway Icefield
*Upper Lulow

*LaPaz lcefields

Stewart Hills

Thiel Mountains
Moulton Escarpment

Wisconsin Range
Spear Nuntak
Strickland Nunatak
*East Strickland
*2250 North
*East Spear

Totals

All numbers are preliminary until laboratory examination of specimens is completed. All icefield and regional names marked with an (*) asterisk are
informal designations and unofficial.

Natural thermoluminescence of
meteorites and implications for ice
movement in the Elephant Moraine

region

PAUL H. BENOIT, DEREK W.G. SEARS,
HAZEL SEARS, AND JOYCE Rom

Cosmocheinistry Group
Department of Chemistry and Biochemistry

University of Arkansas
Fayetteville, Arkansas 72701

The blue ice fields of Antarctica have proved a prolific source
for meteorites, over 14,000 meteorite fragments having been
collected on them by U.S., Japanese, and European field teams

over the last decade. One of the major challenges has been th
rapid characterization of these meteorites in order to maximiz
their utility to researchers. While it is important to identify highl
unusual meteorites (e.g., lunar meteorites, Yanai and Kojim
1991) and to do basic comparisons using sample weights an
classifications (e.g., Huss 1990), it is also important to collect othé
scientific data for large numbers of meteorites from individul
icefields in order to allow meaningful comparisons of sites. Our
laboratory has been measuring natural thermoluminescence
(U) levels of many antarctic meteorites as part of their initial
characterization. This paper reports on our ongoing analysis of
the meteorite collection from the Elephant Moraine region.

Natural U levels are a function of the number of electrons in
metastable traps in a crystal lattice that, 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 (i.e., the last million years in the
case of the cold antarctic climate). Most meteorites have natural
U levels of 30,000-100,000 rad, but those with extremely long
terrestrial histories may decay to levels less than 30,000 rad. The
temperature-dependent decay of U makes it difficult to use U
to determine exact terrestrial ages of meteorites, especially those
with long terrestrial histories. However, it canbe highly useful for
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relative comparisons and for "pairing" (i.e., identification of
fragments that are actually part of a single meteorite).

We have measured the natural IL levels of more than 800
aiitarctic meteorites, including approximately 150 from the El-
ephant Moraine region (76017S 157020'E, see figure 1). We report
here on data for ordinary chondrites collected during the 1987-
1988 field season, which have been summarized by Score and
Lindstrom (1990); data for meteorites collected during the 1990-
1991 field season are presently being processed. The Elephant
Moraine region (see Faure and Harwood 1990, and references
therein for physical description) encompasses at least five mete-
orite-bearing blue ice fields, including Elephant Moraine proper
(EM), Meteorite City (MC), Upper Meteorite City (UMC), Texas
Bowl (TB), and the Northern Ice Patch (NIP). While MC, UMC,
and TB are physically adjacent to each other, EM and NIP are on
opposite sides, and the latter is 40 kilometers separate from the
others. We have previously identified numerous pairing groups
within our data base without regard to geographic field location.
While most pairing groups are found to be restricted to single
fields, there are a significant number that span several fields. The
howardite group EET87503 covers both TB and EM, and several
large L6 groups do likewise or span TB, UMC, and MC. There is
also some pairing between UMC and NIP, although the limited
number of samples from the latter field makes comparison diffi-
cult. This result seems to indicate that, unlike the ice fields in the

Allan Hills region (see figure 1; Benoit et al. 1991), the individual
ice fields in the Elephant Moraine region are all very similar in
terms of their meteorite populations.

Natural TL levels for meteorites from the Elephant Moraine
region are generally high (figure 2) with a significant fraction
having IL levels greater than 50,000 rad. This would suggest that,
in general, these meteorites have relatively small terrestrial ages,
probably less than 100,000 years. The cumulative histogram and
the data for meteorites from TB show a large number of meteor-
ites with low IL (greater than 30,000 rad), which would suggest
these meteorites have longer terrestrial ages than the others. This
impression is, however, incorrect because the low IL "hump" in
the TB data is caused almost entirely by three large L6 pairing
groups that might be paired with each other (i.e., a single meteor-
ite). Thus, the TB data are probably dominated by a single L6
meteorite shower that impacted the Earth prior to most of the
other meteorites from this collection.

Natural TL data for the Main and Farwestern blue ice fields at
the Allan Hills are also shown in figure 2. The meteorites of the
Main ice field are known to have long terrestrial ages, and this is
reflected in the large number of samples with low natural IL

Figure 1. Sketch map showing locations of meteorite-bearing blue
Iceflelds associated with the Allan Hills and Elephant Moraine.
Names of iceflelds In the Allan Hills region are given in parentheses.
Names of icefields In the Elephant Moraine region are abbreviated:
EM = Elephant Moraine proper; UMC = Upper Meteorite City; MC =

eteorlte City; TB = Texas Bowl; NIP Northern Ice Patch.

1 2 REVIEW
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Figure 2. Histograms of natural TL levels in ordinary chondrites from
(A) all Elephant Moraine sites, (B) all sites except Texas Bowl (TB),
(C) Texas Bowl only, (D) Allan Hills Main icefield, and (E) Allan Hills
Farwestern Icefleld. (krad denotes 1,000 rad.)



levels. The Farwestern field has a much larger number of mete-
orites with high TL levels (i.e., short terrestrial ages) and is thus
comparable with the Elephant Moraine meteorites. This and field
measurements at the Allan Hills Main field indicating strong
northerly ice movements (Schultz et al. 1990) might seem to
indicate a connection between the Farwestern field at Allan Hills
and the Elephant Moraine sites. However, an unusual, highly
distinctive group of H5 chondrites that dominates the H-chon-
drite collection at both the Main and Farwestern fields at Allan
Hills (Benoit and Sears 1992) is totally absent at the Elephant
Moraine sites. This suggests that the Elephant Moraine and the
Allan Hills sites are not linked in terms of their meteorite popu-
lations.

We are grateful to William Cassidy, Robbie Score, Marilyn
Lindstrom, Gary Huss, and the Antarctic Meteorite Working
Group for their contributions to this work. This study was
supported by National Science Foundation grant DPP 86-13998
and National Aeronautics and Space Administration grant NAG
9-81 (natural TL).
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Chemical compositions of minerals
of the ordinary chondrite (1-16)
meteorite, RKP86701, from the

Reckling moraine

T. J . BOROUGHS, G. FAURE, AND D. BUCHANAN

Department of Geological Sciences and Byrd Polar Research Center
Ohio Sate University

Columbus, Ohio 43210

About 100 meteorite specimens have been recovered from the
ice fields adjacent to the Reciding moraine located at 76 015' S
158040'E, whereas the total number of specimens recovered from
Antarctica now exceeds 10,000 (Benoit and Sears 1992). Most of
the specimens are stony in composition and are classified as
ordinary chondrites of the H class. Because specimens of H
chondrites are abundant and, in many cases, weigh less than
about 50 grams, most of them are not studied in detail.

The meteorite RKP86701 was collected by David Buchanan
(see photograph) during the 1986-1987 season. It was recovered
from the ice field located between the Reckling moraine and the
prominent ice ramp along the east side of the moraine and was
classified as an H6 chondrite by personnel of the Meteorite
Working Group (MWG) in Houston, Texas. Its original weight
was 176.8 grams. The chemical compositions of the major miner-
als were determined by electron microprobe (Cameca SX-50)
using a thin section (RKP86701.9) provided by the MWG (Bor-
oughs 1992).

The results (table) indicate that the grains of the major miner-
als (olivine, orthopyroxene, clinopryoxene, chromite, taenite,
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kamacite, and troilite) are remarkably homogeneous. The olivine
grains have high concentrations of magnesium oxide (41.6 ± 1.1
percent) and low concentrations of ferrous oxide (18.0 ± 0.5
percent), indicating a forsterite content of 80.5 mole percent. The
orthopyroxenes (opx) differ from the clinopyroxenes (cpx) by
having lower concentrations of aluminum oxide (opx= 0.18 ± 0.02
percent; cpx=1.17± 0.47 percent), sodium oxide (opx= 0.02 ± 0.01

LA

Stony meteorite on the Ice field adjacent to the Reckllng Moraine.
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