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Ice chronology at meteorite

stranding sites, Antarctica
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We measured the ages of dust-laden polar ice samples by
the uranium-series method (Fireman 1986a, 1986b). The ages
at the four Allan Hills locations shown in figure 1 are:
• 66,000 years for location 85-9,
• 98,000 years for location 85-1,

• 200,000 years for location CS-150, and
• 300,000 years for location CS-100.

The older ice is closer to the western margin of the land
barrier as expected from the ice-flow pattern. The chronology
of this ice field overlaps the chronologies of both the deep ice
core from Vostok Station (Lorius et al. 1985) and sediment cores
from the Indian Ocean (Hays, Imbrie, and Shackleton 1976).
The dust particles are tephra, mainly fine volcanic glass shards,
and are confined to a narrow band several centimeters wide
that can extend over distances greater than 100 meters (Nishio
et al. 1984). The continuity of the dust bands over significant
distances indicates that neighboring ice samples have the same
age. A large number of meteorites (Cassidy 1979) has been
recovered from a 50-square-kilometer area, where the ice is
between 100,000 and 200,000 years old. The terrestrial ages of
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Figure 1. Map of Main Allan Hills Region showing the dated ice sample locations.

1988 REVIEW	 49



approximately 100 meteorites from this area are known (Ni-
shiizumi 1984; Fireman 1980). These terrestrial ages range from
11,000 to 950,000 years, and young meteorites are occasionally
located near ancient ones. The ice chronology when combined
with the terrestrial ages of the meteorites gives information
about the history of the ice movement.

Meteorites less than 100,000 years old must have fallen di-
rectly on the older ice. Some of the meteorites older than 100,000
years fell at the site, but others were transported by ice to the
site. Approximately 50 percent of the meteorites are younger
than 100,000 years old. Few of these have been removed by
ice movement, because their number agrees with the fall rate
expectation. Many of the older meteorites have been removed
by ice movement or other processes because their number is
lower than expected from the fall rate.

We measured an age of 25,000 years for dust-banded ice
from the 86-3 location at the Lewis Cliff meteorite stranding
site, which is fed by the Beardmore Glacier. This location,
together with five other locations at which Cassidy collected
ice samples for our dating work, is shown in figure 2. The
Lewis Cliff area is meteorite rich (Cassidy et al. 1986); however,
very few terrestrial-age determinations have been made on
these meteorites. On the basis of the ice-flow pattern and the
25,000-year age for the 86-3 ice sample, we can surmise that
the Wisconsin-Holocene transition ice (12,000 years old) may
lie between the 86-3 and the EF-1 samples; its presence may
be confirmed by the sharp discontinuity in the oxygen isotope,
oxygen-18/oxygen-16 ratio that occurs at this transition period.
Cassidy collected 38 ice samples for oxygen isotope measure-
ments at locations between 86-3 and EF-1. The oxygen isotope
measurements could serve as a check on our dates for the 86-
3 and EF-1 samples.

In addition to our uranium-series dating work, we have
carried out carbon-14 terrestrial age determinations on 10 ant-
arctic meteorites in collaboration with the University of To-
ronto Isotrace Laboratory (Miura et al. 1987). The ages for nine
Yamato meteorites range from 500 years for Y791630 to 30,000
years for Y790448. The terrestrial age for ALH82118, an L-6
meteorite from the Far Western Allan Hills ice field, is 21,000
years. This meteorite was located close to a meteorite that was
partially imbedded in ice and its age may be approximately
that of the ice. The Far Western Allan Hills icefield is 60 kil-
ometers upstream from the Main Allan Hills icefield shown in
figure 1; one therefore expects the ice at the Far Western Field
to be younger than that at the Main icefield.

This work was supported by National Science Foundation
grant DPP 87-16835.

References

Cassidy, W.A. 1979. Antarctic meteorites. Eos (Transactions of the Amer-
ican Geophysical Union), 60(13, 175-177.

Cassidy, W., P. Englert, T. Thomas, and C. Thomas. 1986. Search for
meteorites in the Beardmore Glacier region. Antarctic Journal of the
U.S., 21(5), 81-82.

^ N

LEWIS CLIFF
MORRAINE

g)
	/ 	86-3/Cl0

86-5	 S /
16 1 0 E

82015'S	 0086_2

	

0	 I	2

	

0EF-I	 I
KILOMETERS

ul-:0 I
Figure 2. Map of the Lewis Cliff area and the locations of ice sam-
ples collected for dating.

Fireman, E.L. 1980. Carbon-14 and argon-34 in ALHA meteorites.
Proceedings of Lunar Science Conference, 11, 1215-1221.

Fireman, E.L. 1986a. Uranium series dating of Allan Hills ice. Journal
of Geophysical Research, 91(B4), D539-544.

Fireman, E.L. 1986b. Uranium series dating of Allan Hills ice. Journal
of Geophysical Research, 91(B8), 8393.

Hays, J.D., J . Imbrie, and N.J. Shackleton. 1976. Variations in the
earth's orbit, pacemaker of the ice ages. Science, 194, 1121-1132.

Lorius, C., J . Jouzel, G. Ritz, L. Merlivat, N.J. Barkov, Y.S. Korot-
kevich, and V.M. Kotlyakov. 1985. A 150,000 year climate record
from Antarctic ice. Nature, 316, 591-596.

Miura, Y., J . Rucklidge, R. Beukens, and E. Fireman. 1987. Accelerator
mass analysis of meteorites—carbon-14 terrestrial ages. Proceedings
of 12th International Symposium on Jon Beam Applications in Material
Science (Tokyo). Tokyo, Japan: National Institute of Polar Research.

Nishiizumi, K. 1984. Cosmic ray produced nuclides in Victoria Land
meteorites. Smithsonian Contributions to Earth Science, 26, 105-109.

Nishio, F., T. Katsushima, H. Ohmae, M. Ishikawa, and S. Takahashi.
1984. Dirt layers and atmospheric transportation of volcanic glass
in the bare ice areas near the Yamato Mountains in Queen Maud
Land and the Allan Hills in Victoria Land, Antarctica. Memoirs of
National Institute of Polar Research, 34, 160-173.

50	 ANTARCTIC JOURNAL




