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Usingmultivariate statistical techniques, contents of 10 thermally-labile 
trace elements (Rb, Ag, Se, Cs , Te, Zn, Cd, Bi, T1, In) are found to be signi- 
ficantly higher, on average, in H4-6 chondrites from Antarctica than in 
contemporary falls [l-41. These compositional distinctions established by RNAA 
are paralleled by TL data and metallographic cooling rates [5,6] . We attribute 
these differences, and those found by similar compositional comparisons of 13 
H Cluster 1 falls (observed to fall in May, 1855-1895) with 45 other H4-6 
chondrite falls, to time-dependent variations inmeteorite sources [ 7 ] .  Indeed, 
Antarctic/non-Antarctic compositional differences are not detectable when a 
relatively young Antarctic suite is studied, but become significant for those 
having nominal terrestrial ages >50 ky [8] . Here, we test whether these results 
could be an artifact of weathering. 

Among the alternatives advanced by others to explain these results, is the 
idea that weathering of the Antarctic suite has created the Antarctic/non- 
Antarctic compositional difference. Implicit in this idea is the notion that 
the degree of weathering in an Antarctic H chondrite is proportional to its 
nominal terrestrial age. Many observations argue against this idea, of which 
two follow: 

1. Nishiizumi et al. [9] observed that the degree of weathering (repre- 
sented by the A-B-C scale of the NASA-JSC Curatorial operations) of ordinary 
chondrites is independent of their terrestrial ages. 

2. Antarcticweathering results in leachin gloss ofthe 10 thermally-labile 
trace elements from highly weathered (B/C and C) samples, so that lower, not 
higher contents of these elements are observed [2]. No compositional alteration 
due to weathering is evident in the suites of types A, A/B or B, H4-6 chondrites 
studied [I-4,7,8]. 

On occasion, the subjective nature of the A-B-C weathering scheme has been 
criticized. To examine the weathering question further using a more objective 
scale, aliquots of Antarctic samples that we had studied by RNAA were provided 
to Burns and co-workers for measurement of 17e3+ by Mossbauer spectroscopy [lo]. 
These data, together with those of Michlovich et al. [8], demonstrate the absence 
of any correlation between 17e3+ content (presumably formed by oxidation of metal 
and troilite during the meteorites' residence on the Antarctic ice-sheet) and 
nominal terrestrial age [lo]. 

Here, we report on compositional comparisons of Antarctic H4-6 chondrite 
suites defined by F'e3+ content. We have compared RNAA data for the 10 thermally- 
labile trace elements in 33 Antarctic H chondrites using the same multivariate 
statistical techniques employedin previous studies [3,4,7,8]. e he Fe3+contents 
of these same chondrites permit their assignment to less- and more-weathered 
suites. Whether the division between these suites is placed at 4 0 %  or 4 6 %  
F'e3+, the results are identical and consistent with the null hypothesis that 
the suites sample a single preterrestrial compositional population (Fig. 1). 

In our judgement , all available evidence points to time - dependent changes 
of source regions yielding H chondrite falls on Earth. If this conclusion is 
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incorrect and compositional differences are due to another cause, our data and 
those of Burns et al. [lo], apparently eliminate weathering as a possibility 
[Ill. 
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Fig. 1. Comparison of contents of 10 labile trace elements in 33 Antarctic H4-6 
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chondrites using the multivariate statistical techniques of (a) linear discrim- 
inant analysis and (b) logistic regression with the dividing line between the 
15-member and 18-member suites of low and high Fe3+ contents at <16%. Meteorites 
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are ordered from top to bottom by increasing ~ e ~ +  content, and 7 and 5 misclassi- 
fications (filled symbols) occur when these data are analyzed by linear 
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discriminant analysis and logistic regression, respectively. Model-dependent 
p-values are consistent with the null hypothesis that less- and more-weathered 
H4-6 chondrites derive from the same preterrestrial compositional population. 
Apparently, preterrestrial contents of the 10 labile trace elements have not 

0 
0 
0 

0 
0 

C 
0 

0 
0 

0 
0 

0 
o 

0 
0 

p ,  

bein altered measurably during the meteorites' Antarctic residence. 
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