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MICRODISTRIBUTION OF GERMANIUM IN THE ALLAN HILLS A77081 WINONAITE. 
Alfred Kracher, Department of Earth Sciences, Iowa State University, Ames, 
IA 50011. 

Introduction and Results 
The composition of metal in winonaites may provide clues to their 

origin and their relationship to IAB irons [1,2]. Metal in Allan Hills 
A77081 was analyzed for Fe, Co, Ni, and Ge by electron microprobe with a 
detection limit for Ge varying in different runs between 75 and 130 ppm. A 
chip of Landes meteorite (6.31% Ni, 414 ppm Ge) was used as a secondary 
standard to validate the analyses. Most metal is kamacite; taenite only 
occurs as small lamellae in some two-phase grains. Large kamacite grains 
are quite uniform in compo'sition; their Co, Ni, and Ge contents are given 
in Table 1. However, some smaller metal grains contain less Ni, more Co, 
and less Ge than coarse-grained kamacite. These small metal grains are 
always associated with sulfide. Although so far only -20 individual grains 
have been analyzed, Ni-Ge and Ni-Co correlations are highly significant 
(Fig. 1) . 

Relative to the bulk metal composition determined by NAA [3], micro- 
probe analyses gave lower Ni (due to the inclusion of taenite in the bulk 
value) and lower Ge. The Ge content of taenite is not significantly higher 
than that of kamacite, indicating that the discrepant Ge values are not 
due to sampling, but a systematic difference between microprobe and NAA 
analyses. Landes gave an average Ge content of 340230 ppm, suggesting that 
the Ge determination by microprobe may be -20% low. On the other hand, the 
Mainz NAA value for Ge [3] may be high, since it implies that the Ge/Ni 
ratio in A77081 is higher than in CI chondrites. The Co values agree quite 
well, even though microprobe determinations are subject to much larger 
errors than NAA. Despite these errors affecting absolute concentrations, 
the relative variation of Co between grains shown in Fig. 1 is undoubtedly 
real. 

Discussion 
Fractionations of Ni and Ge were predicted by the partial differen- 

tiation model [2], but the observed positive correlation is the reverse of 
what was expected. Nevertheless, the association of unusual metal with 
sulfide suggests that eutectic melting was involved in its formation. This 
is consistent with the high degree of metamorphism of the silicates. 

Although the evidence for eutectic melting of metal and sulfide in 
A77081 strengthens the case for the partial differentiation model, the 
positive Ge-Ni correlation remains puzzling. One possible explanation is 
that k(Ni), the partition coefficient of Ni between Fe-FeS eutectic and 
metal, is much higher than the value of 1.5 to 2.0 derived from 
experimental data. However, this is unlikely, since two different types of 
experiments [4,5] gave very similar results for k(Ni). 

The bulk sulfur content of A77081 is about 3% by weight [3], which 
indicates that up to 1/10 of the total amount of metal could be derived 
from a eutectic melt. It is not clear if any changes in bulk composition 
were associated with the melting event. Some elements whose abundances may 
have been affected by melt segregation are more strongly fractionated than 
are typical lithophiles. For example, the Mg-normalized abundances 
relative to CI of both S 'and Se are 0.35, whereas 0.75<REE<1.4 [3], but 
there are exceptions (the Ca abundance is 0.4). 
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Conclusions 
(1) A77081 contains small kamacite grains lower in Ni and Ge, and higher 
in Co, than coarse grained metal. 
(2) Anomalous metal is commonly associated with sulfide, the latter being 
usually more abundant in these associations than metal. This suggests that 
anomalous metal is related to eutectic melting. 
(3) The positive Ni-Ge correlation is the opposite of the expected 
fractionation trend on the basis of known partition coefficients between 
S-saturated liquid and metal. No explanation for this discrepancy has yet 
been found. 
(4) The distribution of other siderophiles in winonaite metal may provide 
further clues, but (with the possible exception of Cu) all other trace 
metals are below the detection limit of currently available electron 
microprobe techniques. 
(5) The partial differentiation model is not dead, but as usual things are 
more complicated than previously thought. 
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Table 1. Composition of coarse- Fin. 1: Contents of Ni, Co, and Ge 
grained kamacite and bulk metal in in kamacite from Allan Hills A77081. 
Allan Hills A77081. . 

A B 0. 0 

Co(%) 0.45 0.423+0.009 
Ni (%) 7.0 fl.1 7.71 i0.23 s 
Ge(ppm) 230 2 40 330 2 70 

A 

E 
A-this work (microprobe), PIO - - kamacite only 

a! B-bulk metal [3] o . 
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