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Introduction: Most previous modeling work on the crystal-

lization of iron meteorites has focused on the fractional crystalli-
zation of a molten metallic liquid up to the Fe-FeS eutectic com-
position [e.g. 1-5]. These models have had success at explaining 
the trends of irons in major magmatic groups, even if there re-
mains disagreement on the details such as the bulk S composition 
[e.g. 3-5]. There is general agreement that the trends observed in 
these iron meteorite groups resulted from fractional crystalliza-
tion, and these fractional crystallization models end when the 
eutectic composition is reached, even though liquid remains. 

Many irons are from silicate-bearing, or non-magmatic 
groups, or are ungrouped irons whose chemical compositions are 
not explained by simple fractional crystallization. This project 
aims to model the expected composition of irons formed at the 
eutectic in the Fe-Ni-S system and to compare the model results 
to these irons. Here I present results of such modeling for the 
IIIAB group, the largest magmatic group of iron meteorites. 

Modeling Approach: At the eutectic composition, both FeNi 
solid metal and FeS troilite crystallize. For the calculations in 
this model [6], it is assumed that the troilite would be pure FeS 
and that all Ni and siderophile trace elements would partition 
completely into the crystallizing solid metal, similar to the ap-
proach of [7]. The eutectic composition of the Fe-Ni-S system 
was expressed mathematically as a function of the liquid Ni and 
S contents. Published parameterizations of the solid metal/liquid 
metal partition coefficients as a function of the liquid S content 
were used for 17 siderophile elements [8, 9].  

Results: For the IIIAB group, the predicted eutectic solid 
metal composition was calculated and a mixing line was deter-
mined between the pre-eutectic solid metal and the eutectic solid 
metal. Irons with a component of the IIIAB eutectic solid metal 
are characterized by: highly elevated concentrations of Sb; Au, 
As, and Co contents near those of late crystallizing IIIAB irons; 
elevated Ni contents with values up to ~30 wt%; low Ga, Ge, and 
Ir concentrations. Iron meteorites with compositions near these 
predictions include the sHH subgroup of the IAB complex [10] 
and the Twin City duo, as previously noted by [7] based on simi-
lar modeling with fewer trace elements. The sHL subgroup of the 
IAB complex [10] also falls intriguingly close to the IIIAB eutec-
tic mixing line calculation. Current work is further evaluating the 
feasibility that these meteorites may be genetically related to the 
IIIAB group.  
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