
an electronic distance measuring (EDM) device. These data will
be used in searching for correlations between geographic loca-
tion of a specimen and its terrestrial age, type or class, size, and
degree of weathering. It will now be possible also to correlate
better the locations of this season's specimens with those found
in succeeding seasons.

A series of gravity measurements was made between the far
western and the main Allan Hills icefield. Results from these
will be reported in a future issue of Antarctic Journal. Over the

entire area covered during the 1983-1984 season, we found the
exposed ice surfaces to be more completely free of snow than at
any time in which we had visited them in the past year. The
Allan Hills main icefield, in fact, had no snow at all. This may
help explain why we found a small number of specimens there,
even though the area had been searched repeatedly in previous
seasons.

This research was supported by National Science Foundation
grant DPP 78-21104.

Meteorite studies: Terrestrial and
extraterrestrial applications

M. E. LIPSCHUTZ

Department of Chemistry
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Following accidental meteorite discoveries by Japanese
glaciologists on blue ice in Queen Maud Land in 1969, nearly
7,000 specimens have been returned by Japanese antarctic re-
search expeditions and the U.S. antarctic search for meteorites.
The U.S. effort has recovered 1,656 samples through the
1983-1984 field season with many being of types common
among non-antarctic meteorites: others are rare or unique.
Much scientific information already obtained from antarctic
meteorite studies relates to extraterrestrial processes, less to
terrestrial history (Lunar and Planetary Institute 1984). We use
radiochemical neutron activation analysis and atomic absorp-
tion spectrophotometry to determine parts-per-million or
parts-per-trillion levels of 12-17 siderophile, chalcophile,
lithophile, and volatile/mobile trace elements in each meteorite
we study. These meteorites act as probes of extraterrestrial
processes and, via weathering effects, of terrestrial antarctic ice
sheet dynamics.

Previously, Lipschutz (1984) described studies dealing with: a
lunar meteorite, Allan Hills 81005 (Verkouteren, Dennison, and
Lipschutz 1983); four shergottites, including Allan Hills 77005
and both lithologies of Elephant Moraine 79001, possibly from
Mars (Smith etal. 1984); and a new type of primitive material, F.
chondrites, found only in Cumberland Falls and Allan Hills
78113 enstatite achondrites (Verkouteren and Lipschutz 1983).
These papers have since been completed and published.

Since then, we investigated the petrography and chemistry of
a unique LL7 meteorite, Yamato 74160 (Takeda, Huston, and
Lipschutz 1984). (The other petrologic type 7 chrondrites
known, non-antarctic E7 and L or LL7 specimens are so
weathered, that preterrestrial mineralogic and trace elements
trends are obscured.) Mineral compositions and silver, gold,
bismuth, cadmium, cobalt, cesium, gallium, indium, rubidium,
selenium, tellurium, thallium, uranium, and zinc contents indi-
cate that this meteorite melted relatively rapidly, at tem-
peratures well above 1,090°C, under conditions such that some
minerals (e.g., plagioclase, euhedral pyroxenes, tetrataenite)
grew from the melt and siderophilic and chalcophilic elements

were extracted into eutectic that drained away. Yamato 74160 is
recognizably chondritic but represents an arrested stage of
achondrite development; time-temperature conditions would
have had to have been even more severe to transform it into an
identifiable achondrite type.

Two important, ongoing projects will be described at an up-
coming international meeting (Dennison, Lingner, and
Lipschutz in press). To study chemical weathering and establish
absolute weathering rates, we determine silver, gold, bismuth,
cadmium, cobalt, cesium, indium, rubidium, antimony, se-
lenium, tellurium, thallium, and zinc in unpaired Victoria Land
H5 chondrite samples of weathering types A, B, and C (i.e.,
minor to extensive metal-grain alteration) or those containing
weathering rind: most have known cosmogenic radionuclide
contents. Using a single-sided upper-tail t test, interior samples
of eight weathering type C samples differ compositionally from
two type A and six type B samples. Sinificant greater than a 90
percent confidence level) differences for bismuth, cesium, and
antimony and possible (85-89 percent confidence level) dif-
ferences for silver, indium, selenium, and thallium indicate
leaching loss during weathering to type C. Weathering rinds
define no coherent trend. Thus, meteorites of types A and B are
compositionally unaffected by antarctic processes and, like ob-
served falls, can provide useful genetic information (Biswas,
Ngo, and Lipschutz 1980; Biswas et al. 1981). Type C meteorites
will prove valuable for establishing weathering trends and
rates.

Contents of silver, arsenic, gold, bismuth, cadmium, cobalt,
cesium, gallium, indium, potassium rubidium, antimony, se-
lenium, tellurium, thallium, and zinc in 43 non-antarctic H4-6
chondrite falls apparently reflect only early (i.e., greater than or
equal to 4.5 gigayears) solar system processes (Lingner, Hus-
ton, and Lipschutz in press). When compositional data for H5
falls are compared with those for such chondrites from Victoria
Land, many elements differ. Gold, bismuth, antimony, se-
lenium, and thallium are significantly higher in antarctic sam-
ples and cadmium, indium, rubidium, zinc, and possibly silver
are lower. Hence, it is unlikely that parent populations sampled
by Antarctica 0.1-0.7 million years ago and Earth today are
identical (cf., Goswami and Nishiizumi 1983). This probably
reflects differences in debris proportions from different colli-
sions on H chondrite parent(s) with time (Dennison et al., in
press). If a temporal change in the near-Earth meteoroid com-
plex is borne out by further studies, the antarctic collection will
prove even more valuable than previously thought. It would
then constitute an entirely new sampling of extraterrestrial ob-
jects and would give further information on the structural integ-
rity and dynamics of the antarctic ice sheet.

This research was supported in part by National Science
Foundation grant DPP 81-11513, National Aeronautics and Space
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Administration grant NAG 9-48 and Department of Energy
grant DEFG 0280 ER 10725.

References

Biswas, S., H.T. Ngo, and M.E. Lipschutz. 1980. Trace element contents
of selected antarctic meteorites—I. Weathering affects and ALH
A77005, A77257, A77278 and A77299. Zeitschrift fur Naturforschung,
35a, 191-196.

Biswas, S., T.M. Walsh, H.T. Ngo, and M.E. Lipschutz. 1981. Trace
element contents of selected antarctic meteorites-11. Comparison
with non-antarctic specimens. Proceedings of the Sixth Symposium on
Antarctic Meteorites. Tokyo: National Institute of Polar Research.

Dennison, J.E., D.W. Lingner, and M.E. Lipschutz. In press. Trace
elements in antarctic H5 chondrites: Weathering effects and com-
parison with nonantarctic falls (abstract). Meteoritics.

Goswami, J.N., and K. Nishiizumi. 1983. Cosmogenic records in ant-
arctic meteorites. Earth and Planetary Science Letters, 64, 1-8.

Lingner, D.W., T.J. Huston, and M.E. Lipschutz. In press. Mobile trace

elements and thermal histories of H4-6 chondrites: Comparison with
L4-6 chondrites (abstract). Meteoritics.

Lipschutz, M.E. 1984. Meteorite studies: Terrestrial and extraterrestrial
applications. Antarctic Journal of the U.S., 18(5), 87-88.

Lunar and Planetary Institute. 1984. A bibliography of antarctic meteorites.
Houston: Lunar and Planetary Institute.

Smith, MR., J.C. Laul, M.-S. Ma, T.J. Huston, R.M. Verkouteren, M.E.
Lipschutz, and R. A. Schmitt. 1984. Petrogenesis of the SNC (shergot-
tites, nakhlites and chassignites) meteorites: Implications for their
origin from a large dynamic planet, possibly Mars. (Proceedings of
the Fourteenth Lunar and Planetary Science Conference.) Journal of
Geophysical Research, 89, Supplement B612-13630.

Takeda, H., T.J. Huston, and M.E. Lipschutz. In preparation. On the
chondrite-achondrite transition: Mineralogy and chemistry of
Yamato 74160 (LL7). Earth and Planetary Science Letters.

Verkouteren, R.M., J.E. Dennison, and M.E. Lipschutz. 1983. Side-
rophile, lithophile and mobile trace elements in the lunar meteorite
Allan Hills 81005. Geophysical Research Letters, 10, 821-824.

Verkouteren, R.M., and M.E. Lipschutz. 1983. Cumberland Falls
chondritic inclusions—TI. Trace element contents of forsterite
chondrites and meteorites of similar redox state. Geochimica et Cos-
mochimica Acta, 47, 1625-1633.

Classification of antarctic meteorites

B. MASON
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Smithsonian Institution

Washington, D.C. 20560

During the past year, work has continued on the examination
and classification of antarctic meteorites collected by U.S. par-

ties directed by W.A. Cassidy during austral summers
1978-1979, 1981-1982, 1982-1983, and 1983-1984. These com-
prise 232 from the Allan Hills, 17 from Elephant Moraine, 29
from Pecora Escarpment, 16 from Thiel Mountains, and 1 from
Taylor Valley. The results of this work have been reported in
Antarctic Meteorite Newsletter, 6:2 and 7:1 (available from Johnson
Space Center, Code SN2, Houston, Texas 77058) and in "Field
and laboratory investigations of meteorites from Victoria Land,
Antarctica," (Smithsonian Contributions to the Earth Sciences,
number 26, available from Brian Mason, Department of Mineral
Sciences, the Smithsonian Institution, Washington, D.C.
25060).
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