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We have used neutron activation analysis (mainly INAA, but 

in a few cases also RNAA) to measure the bulk compositions of 
some 83 separate HED meteorites; the vast majority of which are 
manifestly brecciated. The emphasis in this study has been to 
determine siderophile elements, especially Ni and Ir, along with 
numerous other elements to give context to the siderophile data. 
The HED parent asteroid experienced cratering and megare-
golith/regolith development analogous to the processes that per-
vasively altered the chemistry and structure of the upper crust of 
the Moon. These two bodies differ in size by at least a factor of 
200 (in mass), and impact velocities are much smaller (by a fac-
tor of ~3) in the asteroid belt [1]. However, based on our new 
data as well as literature data, the statistical mean and variance of 
breccia siderophile concentrations are roughly similar for the two 
bodies (taking the highlands as representative of the Moon). 

Besides constraining the bombardment history of the parent 
body, siderophile data can help to elucidate pairing and classifi-
cation; in particular, a siderophile measurement can be an excel-
lent test of the monomict hypothesis for brecciated samples (the 
lack of overall compositional-petrologic diversity among eucrites 
makes spotting polymict breccias difficult). For example, Igdi is 
classified as a monomict breccia, but our two separate analyses 
both show enrichments in Ni (31-59 µg/g) and Ir (2.2-2.4 ng/g). 

We find a marginally significant tendency for breccias classi-
fied as howardites to be enriched in Ni and Ir relative to those 
classified as polymict eucrites. But the HED data show great 
scatter, and some aspects of the scatter are surprising and enig-
matic. For example, FRO97045 is a polymict breccia that report-
edly contains glass spheroids [2]. By analogy with the Moon, 
glass spheroids are a sure indication of at least a minor compo-
nent of regolithic derivation. Yet this breccia’s siderophile levels 
(11 µg/g Ni, <1.4 ng/g Ir) are remarkably low, by lunar or HED 
polymict-breccia standards. Hughes 004 is classified as a 
howardite, yet our data from two separately acquired chip alloca-
tions show siderophile levels very similar to FRO97045. This is 
puzzling, because our other data (e.g., Mg = 84-85 mg/g, V = 
100-124 µg/g) confirm the howardite classification. 
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