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During the past year a great stir of public and U. S. governmen-
tal interest has developed in the nature and occurrence of aster-
oids, and the opportunities and hazards that they present to
mankind. Orbital data and spectral information continue to be
gathered by ground-based remote analysis and, in the past year,
spacecraft have begun to image these objects. Our detailed knowl-
edge of asteroids comes from studies of fragments of them that
fall to earth as meteorites. These planetary materials are studied
intensively in terrestrial laboratories not only to establish their
genetic and evolutionary histories but also the processes that
occurred before the solar system existed that led to its being
formed. Their significance has been addressed in a lengthy and
comprehensive summary (Lipschutz 1992a) solicited by the edi-
tors of the Encyclopedia of the Solar System.

An important aspect of meteorite studies is the glimpse that
they give of their parent bodies' origins and evolutions, and of
processes that led to formation of their parent materials from
different parts of the nebula from which the solar system derives.
It is becoming increasingly obvious that the 15,000 meteorite
fragments recovered to date from Antarctica—representing an
estimated 3800±1800 separate impact events—provide a differ-
ent window of the earth's sampling of planetary materials than is
provided by the 1,763 finds and 1,103 falls observed elsewhere on
earth. This suggestion (Dennison et al. 1986) was originally made
as part of a study jointly supported by the National Science
Foundation Division of Polar Programs and NASA. (Investiga-
tions in this area are now supported mainly by NASA.)

Much of the research carried out by my group this year
involved radiochemical neutron activation analysis (RNAA) and

tomic absorption spectroscopy to determine part-per-million to
part-per-trillion levels of 12 to 15 trace elements in each sample
tudied. These elements are important because of their chalcophile,

ie
le, and siderophile geochemistry and especially because

t0ttri highly responsive to thermal processes which usually
accompany geochemical or cosmochemical fractionation. Hence,
in their absolute contents and relative abundance trends, these
elements can record various fractionation events, both

reterrestrial and terrestrial, during residence in and/or on the
ce sheet. Additionally, a major facility involving accelerator

ass spectrometry (AMS) at Purdue has begun providing data.
s dedicated facility is primarily intended to provide data for

e cosmogenic radionuclides 1O (half-life, 1.6 million years), 26A1

(0.74 million years), 36CI (0.30 million years), 41Ca (0.10 million
years), and 1291 (16 million years). This AMS facility is intended to
become a national AMS facility for the earth and planetary science
communities. During the past year we carried out measurements of
the first three of these radionuclides in almost 500 meteorites and
terrestrial antarctic (and non-antarctic) rock and ice samples.

Lindstrom etal. (1991) discusses implications of the petrologic
and chemical characteristics of two paired meteorites of lunar
origin (MAC 88104 and MAC 88105) found in the MacAlpine
Hills region of Victoria Land, Antarctica. Another paper describ-
ing the new AMS facility at Purdue University remains in press
(Elmore et al. 1991).

A study of our trace element suite in samples of the Fayettesville
H (high iron) chondrite regolith breccia has been written and
published during the past year (Xiao and Lipschutz 1991). The
results of this study shed light on the evolution of the surface of
an asteroidal-sized planet having no appreciable atmosphere.
Several different sorts of H chondrite-like parent materials were
comminuted and mixed in forming fine-grained surface dust and
a foreign clast of carbonaceous chondrite-like material was also
incorporated into the breccia as it formed from the dust.

During the past year, we also completed a paper (Xiao and
Lipschutz 1992) describing the genetic information provided by
concentration data for our suite of trace elements—Co, Au, Ga,
Rb, Sb, Ag, Se, Cs, Te, Zn, Cd, Bi, TI, and In (ordered by increasing
putative volatility in primary nebular processes)—in 42 C2-6
chondrites—all but 3 from Antarctica. From these measurements
and literature data for 19 additional chondrites, Cl-normalized
concentrations of the 9 most volatile elements (Ag to In) proved
to be rather constant in most meteorites. Trace elements trends in
39 antarctic and 22 non-antarctic carbonaceous chondrites are
similar: no evidence exists for substantial alteration by weather-
ing of samples in Antarctica nor do the data reflect modification
by open system, parent body metamorphism at> 500 °C. Volatile
element concentrations and siderophile ratios (Au/Co and Ga/
Co) define continua which correlate at statistically significant
levels. Carbonaceous chondrites do not sample a few, composi-
tionally distinct parents but, rather, a compositional continuum
in which parent materials forming under more oxidizing condi-
tions incorporated lesser complements of volatiles, essentially
unfractionated from cosmic composition. This may well refect
the range of formation conditions (temperature, duration, and
water/rock ratios) represented by oxygen isotope variations
during preterrestrial aqueous alteration of parent materials. These
conclusions will probably spark some controversy as they chal-
lenge quite a few currently held ideas concerning the origin of
carbonaceous chondrites.

In another consortium study (Zolensky et al. 1992), we report
petrologic and chemical characteristics for our trace element suite
and many other, more refractory elements in dark clasts in the
LEW 83500 eucrite (an ancient basaltic achondrite meteorite,
derived most likely from a V-class asteroid like 4 Vesta). These
clasts, previously thought to be fragments of known sorts of
carbonaceous chondrites, proved to be of unique character: they
are carbonaceous chondrite-like but of a volatile-rich sort not
previously known.
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A large number of other studies of planetary materials (some
recovered from Antarctica) are nearing completion and will
certainly be prepared for publication in the coming year. These
publications contain a series of very surprising results which
should prove of great interest to the antarctic community.

This research was supported in part by the Division of Earth
Sciences, National Science Foundation grant EAR 89-16667; Na-
tional Aeronautics and Space Administration grant NAG 9-48;
and DOE grant DE-FG07-80ER10725.
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During the 1982-1983 field season, reconnaissance parties for
ANSMET (the Antarctic Search for Meteorites) visited sites near
the Pecora Escarpment (8538'S 6842' W) and Thiel Mountains
(85015'S 91000' W) and established that significant concentrations
of meteorites were located at surrounding localities (Schutt et al.
1983). Consequently, the goals of the 1991-1992 ANSMET field
season were to systematically collect meteorites from these known
stranding surfaces and to further explore the potential of sur-
rounding areas.

Our party was put into the field on 6 December 1991 via an
open-field LC-130 landing approximately 50 kilometers north-
west of Pecora Escarpment (figure 1). Group members included
P. J. Wasilewski, M. E. Zolensky,F. Anguita,A. Krot,R. P. Harvey,

and J. W. Schutt. The field party then traversed to the main area
of interest at the Pecora Escarpment and set up camp. On 9
December we departed on an extended reconnaissance trip north-
ward to the Patuxent Range. Our first stop was near Bessinger
Nunatak (85'05' S 64'41'W), where only two meteorites were
found during extensive searching. The next objective was an
expansive blue ice area immediately east of the Anderson Hills
(8430' S 648- 00' W) in the Patuxent Range. Although we spent
five days exploring this area, only 22 meteorites were recovered
from roughly 300 square kilmeters of exposed blue ice. A decision
was made to move on to more promising sites.

The next stop was an unnamed nunatak (8451' S 68'40' W
where a few hours were spent unsuccessfully exploring smal
local blue ice patches. At nearby Brazitis Nunatak (84'58' S 67'23'
W), we discovered numerous meteorites, including a spectacu-
larly large (nearly equal to 20 kilograms) igneous meteorite. After
two days of searching in this area we headed southwest toward
a set of icefields (85'15 S 71* 33' W) where we located at least on
extended stranding surface. Twelve meteorites were marked in
this area for future recovery. Our 13-day, 811-kilometer recont
naissance trip was completed on 22 December 1992 by our returr
to the Pecora Escarpment.

For the remainder of the field season our party systematicall
searched the exposed ice around the Pecora Escarpment, on foo
and on snowmobile. Approximately 550 meteorites were recov
ered from these individual areas, mostly from the eastern, up
wind plateau side of the escarpment. Several notable occurrence4
of meteorites were found, however, on the opposite side of th
escarpment, including nearly one hundred meteorite fragmen
from the area informally called "Kink Basin." Figure 2 shows th
locations of meteorites and blue ice surrounding Pecora Escarp-
ment (Schutt and Fessler 1992).

On 7 January 1992, two of our party (J . W.Schutt and P. J
Wasilewski) began a 10-day Twin Otter supported reconnais-
sance trip. Their first stop was an area approximately 60 mile
southwest of the Pecora Escarpment, informally called the LaPa
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