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Introduction:  The IAB iron meteorite complex 

consists of several chemical subgroups in addition to a 

main group (MG) [1]. Previous studies of the IAB 

complex concluded that the elemental fractionations 

observed cannot be explained by fractional crystalliza-

tion, unlike those in magmatic iron groups [1]. Expla-

nations for the genesis of the IAB complex include  

crystallization of a sulfur-rich Fe-Ni core in a partially 

differentiated parent body [2], crystal segregation from 

impact-generated melt pools in a chondritic parent 

body [1], and core formation in a partially differentiat-

ed body followed by an impact(s) which disrupted the 

body and/or generated near-surface melt pools [3-5]. 

Highly siderophile elements (HSE) are well suited 

for examining crystallization processes because their 

behaviors in crystallizing metallic melts are well under-

stood. The crystallization method (crystal segrega-

tion/fractional crystallization) has bearing on the for-

mation of the IAB complex, including the mechanism 

and duration of melting and crystallization, the extent 

to which the IAB parent body was differentiated, and 

perhaps the parent body’s initial composition. We un-

dertook a study of several IAB iron meteorites to better 

understand the mechanism(s) of their formation and 

crystallization. Highly siderophile element (Re, Os, Ir, 

Ru, Pt, Pd) abundances and Os isotopic compositions 

were determined for MG, sLL, and sLM irons. The Os 

isotope ratios were used to assess the closed system 

behavior of HSEs in these iron meteorites.  

Results: Rhenium, Ir, and Pt data for these irons 

are in good agreement with those of [1] for all samples 

but Sarepta and Cranbourne (MG), which are signifi-

cantly offset from [1]. Osmium, Ru, and Pd data are 

also in agreement with literature data [6, 7]. Both the 

relative and absolute HSE abundances differ between 

subgroups (Fig. 1). All IAB irons analyzed thus far plot 

on or near a primordial Re-Os isochron [8], suggesting 

that the Re-Os system and other HSEs did not experi-

ence open system behavior more than a few 10’s of Ma 

after solar system formation. Thus, HSE abundances 

likely reflect those at the time of crystallization. 

Discussion: The HSE patterns of the subgroups dif-

fer significantly. We could not relate the MG and sLL 

groups by any crystallization path modeled, indicating 

that the groups likely had distinct starting compositions 

and did not crystallize from the same parental melt, in 

agreement with the conclusions of [1]. A temporal 

and/or spatial difference in the origin of the MG and 

sLL irons is inferred, which is consistent with either 

formation and crystallization in separate melt pools, or 

in the core and a melt pool of the IAB parent body (ies) 

[5]. A greater sampling of the sLM subgroup is re-

quired to draw any conclusions. 

Our modeling [9] supports the conclusions of prior 

studies [1]; the whole compositional range of the IAB 

meteorites studied cannot be reproduced by fractional 

crystallization (within or between subgroups). Moreo-

ver, Pd, Ru, and Pt of the MG irons do not fit with the 

crystal segregation model of [1]. We are addressing 

these issues by adjusting initial S and P contents of the 

melt and testing different crystallization models. 

 
Fig. 1. Chondrite-normalized HSE abundances for (a) MG 

and (b) sLL (solid lines) and sLM (dashed lines). Experi-

mental methods are outlined in [10, 11]. 
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