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RECONSTRUCTION OF EXPOSURE HISTORIES OF METEORITES FROM
ANTARCTICA AND THE SAHARA

U. Neupert, S. Neumann, I. Leya, R. Michel (Zentrum fur Strahlenschutz und Radiookologie, Universitat
Hannover), P.W. Kubik (PSI), G. Bonani, I. Hajdas, M. Suter(ETHZ)

wBe, UC, and 26AI were analyzed in H-, L-, and LL-chondrites from the Agfer region in the Algerian Sahara
and from the Allan Hills/Antarctica. Exposure histories and terrestrial ages could be determined.

Cosmogenic nuclides in meteorites contain information
about the exposure and terrestrial histories of these
small interplanetary objects. In this study, we
investigated the cosmogenic radionuclides 10Be, 14C,
and 26AI in H-, L-, and LL-chondrites from the Acfer
region in the Algerian Sahara and from the Allan
Hills/Antarctica. We analyzed the measured
abundances of these radionuclides and of cosmogenic
rare gas isotopes with a physical model [1] to
reconstruct the exposure and terrestrial histories of
these most common stony meteorites. Assuming a
spherical shape for these bodies we derived the
preatmospheric radii and the distance of the analyzed
samples from the meteoroid surface. This enabled us
to calculate size- and depth- corrected exposure- and
terrestrial ages.
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Fig. 1: Terrestrial ages of 14 stony meteorites from
the Acfer region of the Algerian Sahara
determined via 14C.
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Fig. 2: Terrestrial ages of 27 stony meteorites found
in 1988/89 at Allan Hills determined via 26AI.

Significant differences between these meteorite
populations were only seen in their terrestrial ages,
with those from the Sahara not exceeding 25 ka
(Fig. 1), while those from Antarctica showed ages of
several hundred thousand years and in one extreme
case, Allan Hills 88019, of 2.0 ± 0.1 Ma (Fig. 2).

The distribution of preatmospheric sizes (Fig. 3)
shows, that half of the investigated meteorites had
radii < 15 cm. For these meteorites, nuclide production
from solar cosmic rays has to be and was taken into
account. This was recognizable in a number of cases
where the 26AI content could not be explained by
interactions of the galactic cosmic radiation alone.
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Fig. 3: Distribution of preatmospheric radii as
deduced from cosmogenic nuclides for all the
chondrites from Antarctica and Agfer
investigated in this study.

Details about the analytical procedures, individual
results and the interpretation can be found elsewhere
[2]. We are looking forward to measuring the
cosmogenic radionuclides 36CI (T,4 = 300 ka), 41Ca
(T,4 = 104 ka) and 129I (Tv. = 15.7 Ma) in the future using
AMS. These isotopes fill the existing gaps in the range
of half-lives covered by our investigations. This will
improve the reliability of our results, provided that the
same high level of confidence in the model
calculations of production rates for these isotopes can
be achieved as it is now available for 10Be, 14C, 26AI,
53Mn, and stable rare gas isotopes.
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