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Introduction: Refractory siderophile elements are hard to be separated from each other 
in cosmo- and geochemical processes. During the condensation process, refractory 
siderophiles are thought to have appeared in solid phases such as metal nuggets a s  a group at 
first and later have been hosted quantitatively in Fe-Ni alloys. These elements are thought to 
have also been scarcely fractionated in the metal-silicate fractionation processes. After a long- 
standing discussion concerning the fractionation of refractory siderophiles (Re, Os, Ir) in 
chondrites, Anders and Grevesse [I]  concluded that these elements are not fractionated in 
chondritic meteorites; the previously recognized variations in RelIr and ReIOs ratios for C1 
chondrites were artificial and these ratios should be revised to be 'normal' values the other 
chondritic meteorites have. A possibility of the fractionation among refractory siderophiles 
(Re, Os, Ir, for instance) in ordinary chondrites have been discussed mainly based on the data 
for equilibrated ordinary chondrites (EOC) because of the scarcity of analytical data for 
unequilibrated ordinary chondrites (UOC). The discovery of Antarctic meteorites made it 
possible to study UOC intensively because a relatively large number of UOC have been 
collected on Antarctica. In order to characterize UOC in the light of elemental abundances, we 
started to analyze Antarctic UOC and a part of our results obtained by INAA were already 
reported [2]. In this study, we determined Re, Os, Ir as refractory siderophiles in Antarctic 
UOC by RNAA in order to discuss (i) whether refractory siderophiles are fractionated in UOC, 
(ii) whether C1 chondrite ratios of refractory siderophiles are preserved even in Antarctic UOC, 
and (iii) whether the weathering effect had any influence on siderophile abundances. 

Exwriments: The Antarctic meteorites used in this study (all UOC) were loaned by the 
National Institute of Polar Research, Tokyo. The samples were received in chips, which were 
sampled from interior portions of the individual meteorites. About a few hundred mg of each 
sample was ground in an agate mortar and 50 to 100 mg of the powdered sample was sealed in 
a synthesized quartz tube and irradiated at a neutron flux of 5.0 x 1013 c m - 2 s ~ - 1  for 12 h in 
the JRR-4 reactor of the Japan Atomic Energy Research Institute. Reference standards were 
prepared from chemical reagents and were simultaneously irradiated with the meteorite samples. 
After irradiation , the samples were cooled for a few days and were subject to the radiochemical 
purification of Re, 0 s  and Ir. The chemical procedures of Anders et al. [2] were basically used 
after several modifications for simplifying. 

Results and Discussion: Analytical results for Re, 0 s  and Ir are shown in Figs. 1 and 
2. All the data plotted are relative values normalized to C1 values. For comparison, literature 
values, which are all for non-Antarctic UOC, are also plotted in these figures using filled 
symbols. Analytical uncertainties are estimated to be less than 10% for these three elements. 
As easily recognized in Fig. 1, Ir and 0 s  are scarcely fractionated from each other in Antarctic 
and non-Antarctic UOC as well as in (non-Antarctic) EOC (Fig. 3). In contrast, Re and 0 s  are 
largely fractionated in Antarctic UOC, whereas the literature data for non-Antarctic EOC give a 
better correlation between Re and 0 s  data (Fig. 4). Figs 1 to 4 suggest that Re is fractionated 
from Ir and 0 s  in Antarctic UOC. Such a deviation of Re contents compared with these of 0 s  
and Ir data is a characteristic feature for Antarctic UOC. Although we don't have sufficient 
data of refractory siderophiles for Antarctic EOC, an apparent fractionation of refractory 
siderophiles in Antarctic UOC may be extended to the line of discussion concerning the 
difference in genesis between Antarctic and non- Antarctic meteorite groups initially insisted by 
Lipschutz and coworkers [4]. IrlOs ratios for Antarctic UOC are almost equal to a C1 value, 
whereas their RelOs ratios seem to be slightly higher than the C1 ratio. The RelOs ratios for 
(non-Antarctic) EOC also yield a systematic deviation from the C1 value (Fig. 4). Therefore, it 
is suggested that Re, 0 s  and Ir are fractionated from each other among chondritic meteorites. 
As Re is the most refractory element among these elements, the condensation andlor accretion 
processes must be highly responsible for such a fractionation. It has been also recognized that 
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Re is-highly prone to aqueous weathering [S]. In the INAA work of Antarctic UOC, it was 
inferred that the elemental abundances of Na and Au were slightly disturbed by terrestrial 
weathering on Antarctica. As the sensitivity of aqueous alteration for Re seems to be smaller 
than that for Au [q and the degree of deviation of Na and Au in meteorites are much smaller 
than those observed for refractory siderophiles in Antarctic UOC, the deviation of Re contents 
in Antarctic UOC must be indigenous rather than redistributed on Antarctica. 
References: [I] Anders E. and Grevesse N. (1989) GCA 53, 1!V-214. [2] Ebihara M. and 
Ozaki H. (1992) (submitted). [3] Anders E. et al. (1988) NAS-NS-3117, U.S. National 
Technical Information Service, 95 pp. [4] Dennison J. E., Lingner D. W. and Lipschutz M. E. 
(1986) Nature 319,390-393. Dennison J. E. and Lipschutz M. E. (1987) GCA 51,741 - 
754. r51 Ebihara M., Wolf R. and Anders E. (1982) GCA 46, 1849- 1861. 
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Figure 1. Ir vs. 0 s  in Antarctic UOC Figure 2. Re vs. 0 s  in Antarctic UOC 
(open - this work; filled - l i t e m r e  values). (open - this work; filled - literature values). 

OSCi normalized 

Figure 3. Ir vs. 0 s  in ordinary chondrites Figure 4. Re vs. 0 s  in ordinary chondri tes 
(open - UOC; filled - Em). (open - UOC; filled - EOC). 
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