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Introduction: Among pallasites, only main group pallasites 
(PMG) show geochemical affinities to a group of irons (IIIAB), 
suggesting formation on the same parent body [1]. Additional 
links would greatly expand our understanding of core-mantle 
relationships. The Milton pallasite is ungrouped due to its high Ni 
and Ir concentrations, anomalous oxygen isotope signature, and 
FeO-rich olivine [2]. The metal composition of Milton is similar 
to the high-Ni irons South Byron, ILD 83500, and Babb’s Mill 
(Troost’s Iron), grouped as the South Byron trio [3]. We 
examined the metallographic structures and siderophile element 
abundances of these meteorites to determine whether they 
originated from the same parent asteroid and understand its 
formation. 

Results: As high-Ni irons, the structures of all four are 
similar and dominated by plessite. South Byron and ILD 83500 
contain sub-mm spindles of kamacite, as do larger plessitic areas 
of Milton. Rare sulfides and chromites are present, as are minute 
schreibersites that are associated with the kamacite spindles. The 
heat-treated Babb’s Mill (Troost’s Iron) lacks kamacite spindles. 
Milton also exhibits swathing kamacite surrounding silicates and 
oxides. 

CI chondrite-normalized siderophile element patterns for 
Milton, South Byron and ILD 83500 are remarkably similar. 
Refractory siderophiles are enriched at ~10-100xCI. Volatile 
siderophiles exhibit smaller enrichments at ~1-10xCI. Milton and 
South Byron show depletions in elements readily oxidized (W, 
Mo, Fe, Cr, and P). Finally, as observed by [3], we show 
differences in platinum group elements (e.g., Re, Os, Ir) are 
consistent with fractional crystallization. 

Discussion: The shared characteristics of Milton and the 
South Byron trio are consistent with formation on the same 
parent body, suggestive of a different history for these meteorites 
from other pallasite and high-Ni irons. In most high Ni irons 
(e.g., IVA, IVB, Tishomingo), high-T condensation had a 
significant role, forming a Ni-enriched, volatile-depleted 
siderophile element pattern [4, 5]. If condensation played a 
significant role in the formation of Milton-South Byron, these 
meteorites would be volatile siderophile depleted; however, they 
are not. While condensation processes may have a role in 
determining the bulk Ni concentration of this group, the uniform 
depletions of redox sensitive elements suggests that oxidation 
was a dominant process. We propose that oxidation controlled 
core formational processes on the parent body, as evidenced by 
the presence of Fe-rich silicates, chromite and phosphate [2]. 
Evidence for fractional crystallization is apparent in siderophile 
and PGE abundances, as suggested for the South Byron trio [3]. 
Unlike the pallasite in the PMG-IIIAB grouping [1], the pallasite 
in the Milton-South Byron grouplet appears to represent an early 
crystallizing solid. 
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