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The polar ice sheet contains environmental records of the past, such as 
ancient air, climatic records, C02 cycle, cosmic ray records and so on. There 
was almost no relationship between meteorite study and glaciology until the 
discovery of Antarctic meteorites. Even though direct measurement of the age 
of old ice sheet was not possible, the terrestrial age of meteorites provides 
some relevent age data. Recently, two new dating methods were demonstrated 
[1,2]. These are dating for old ice and in-situ 10~e-26~1 in ter- 
restrial quartz for surface exposure. In this study, we combine the ter- 
restrial age of meteorites and the age of surrounding ice for understanding 
the history of the Antarctic ice sheet and the meteorite accumulation 
mechanism. 

We report here measurements of the costnogenic nuclides 3 6 ~ 1  (tk = 3.0~10~ 
6 3ears) and l O ~ e  (1.6~10 years) in Antarctic meteorites, ice and snow, and 

3Mn (3.7~10~ years) in meteorites. The 36~1 measurement was carried out by 
accelerator mass spectrometry (AMS) using the University of Rochester MP 
tandem van de Graaff accelerator [3]. The ''Be measurement was carried out 
also by AMS using the EN tandem van de Graaff accelerator at the ETH [4]; 
53Mn results were determined by neutron activation. 

ALHA82102(H5) is the only meteorite found inside the ice in the Victoria 
Land area (Yamato 74372 is another case in the Yamato mountains area). The 
meteorite ALHA82102 was found at the Far Western Allan Hills ice field, about 
70 km west of Allan Hills and the Allan Hills Main ice field. It was returned 
to the U.S. within the original ice block (field No. 2995). The surrounding 
ice was examined by A. J. Gow at Snow and Ice Branch, New Hampshire. The 
ice was determined to be original and not refrozen. The 36~1 in ALHA82102 
was found to be20.420.9 dpm/kg metal and corresponds to terrestrial age 
<l.2xlo5 years. Assuming the meteorite fell on the snow or on firn and trans- 
ported to Far Western ice field, the age of the ice should be less than 
1.2~105 years. The l o ~ e - ~ ~ c l  dating method gives an age for the ice as 
follows [I] : 

where h and hlo are the decay constants of 3 6 ~ 1  and l0~e, respectively. 
The 36C?6contents in the ice No 2995 were (5130+360)- atom/g (0-10 cm depth) 
and (4970+460) atom/g (10-17 cm). The l0Be resllts in the same ice will be 
availableat the meeting. The fresh snow sample was collected at the Allan 
Hills Middle Western ice field the day after it fell. The snow contains 
(1.53+0.10)~10~ atom 10Be/g and (4.32+0.35 )*lo3 atom 36~l/g. The 10~e/36~1 
ratio, 3.54+.37 is somewhat lower than the contem orary value 5 [5] . The 
snow may contain small amounts of bomb-produced 3gC1. Even though the 1°Be 
in the ice is not available yet, the ice at the Far Western ice field is 
younger than that of Main ice field. 

During the survey of terrestrial age of Antarctic meteorites, we found 
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two stony and two iron meteorites which have longer terrestrial ages than our 
previous measurements. The preliminary results of 36~1 in ALHA78045 (L6), 
4.01H.18 dpm/kg metal, and ALHA78153 (LL6) , 2.54+0.28 dpm/kg metal, indi- 
cated that the terrestrial ages were ( 7 . 5 ~  .8)x103 year and (9.5+1.0)~105 
year. Both meteorites and ALHA77002 (7x155 year) [6] were foundnear the 
east edge of exposed blue ice at the Main ice field but at different loca- 
tions (2-4 km apart). Although we don't know that the Allan Hills Main ice 
field is directly connected to the Far Western ice field, it is clear that 
older meteorites were collected only near the east edge of the blue ice area 
(downstream of ice flow) and so far only young meteorites were found in the 
western area (upstream) of blue ice. This is the same trend as young 
blue ice at Far Western ice field and old blue ice at Main ice field. This 
picture strongly supports present ideas of the meteorite accumulation mechan- 
ism and the theory of ice flow dynamics [e.g.7,8]. 

On the other hand, Frontier Mountains meteorite, FRO8403 which was 
expected to have a long terrestrial age based on low 2 6 ~ 1  (29.2+1.2 dpm/k ) 
[9], contained 17.6.+1.6 dpm 36cl/kg. The terrestrial age is (1.1~ .9)x10 5 
years. So far old stony meteorites were found only at the Allan Hills Main 
blue ice field. Two Antarctic iron meteorites, Derrick Peak 78001-9 and 
Lazarev, have longer terrestrial ages (1.25~. - 23)x106 and (2.73+0.25)~106 
years, based on the 53~n-36~1 ratio [lo]. Both meteorites werefound on rock, 
on the slope of mountain and moraine. From the field information,the Derrick 
Peak meteorite probably fell at the collection location. If this is the case, 
the ice sheet did not cover Derrick Peak in the last 1.3 million years. The 
evidence of these two old meteorites and the surface exposure age of the peak 
of Allan Hills (over 1 million years [2]) may provide key information for 
study of the Antarctic ice sheet for the last few million years. Actually, 
Drewry predicted that old terrestrial age meteorites would be found at the 
mountain from a glaciological point of view and observation of the uplift 
movement of the transantarctic mountains [ll]. We will extend this study to 
other locations for understanding the histories of Antarctic ice and 
meteorites. 
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