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We have applied INAA and EPMA (including 

fused-bead EPMA) to study the petrology and geo-
chemistry of a suite of 30 Apollo 16 “coarse fines” (4-
10 mm sieve fraction) rocklets from the vicinity of 
North Ray Crater. The materials excavated from this 
crater are suspected to consist largely of ejecta from 
Nectaris, and our main goal is to elucidate the impact 
cratering history of the Moon (and indirectly, the dy-
namical history of the Solar System) by constraining 
the ages of Nectaris-linked impactites. 

Orbital gamma-ray spectrometry data [1] indicate 
that Nectaris materials should in general have lower 
contents of incompatible trace elements in comparison 
to materials from the central nearside (i.e., Apollo 16) 
region, and especially relative to materials derived 
from the Imbrium basin. Previous studies of Apollo 16 
rocks [especially 2] have shown a tendency for samples 
with low incompatible contents (mostly associated with 
North Ray Crater) to have ages older than the canoni-
cal 3.9 Ga age of most Apollo impact melt breccias. 
However, most of these data are from the 40Ar/39Ar 
technique, and virtually all 40Ar/39Ar data for lunar 
samples have been obtained under analytical conditions 
that preclude obtaining sample-specific Arrhenius pa-
rameters from which temperature-time information can 
be gleaned. We plan to undertake 40Ar/39Ar meas-
urements on selected samples to constrain the thermal 
histories of the various highland components at North 
Ray Crater. Specifically, we intend to utilize cycled 
step-heating in order to optimize data processing using 
the multi-diffusion domain (MDD) model. Our initial 
measurements will permit assessment of the feasibility 
of this approach for reconstructing high resolution 
thermal histories of impact events. 

In this abstract, we focus on our bulk-compositional 
results. As noted by Korotev [3], a plot of Sc versus 
Sm serves well for illustrating the diversity of highland 
impactites. In the figure below, our results for Sc and 
Sm  (shown in  blue) are compared with Korotev’s 
overall field for Apollo 16 impact melt breccias, and 
his “group” averages (shown in  red). Most of our sam-
ples have less than the level of Sm, roughly 2 µg/g, that 
appears to separate Nectaris from the other sources. 

However, all of the seven samples that plot far to 
the low-Sm side of the Korotev field come from a sin-
gle soil, 67514, and four of them have similar aphan-
titc-groundmass, clast-bearing texture, suggesting a 
common derivation, and a style of breccia petrogenesis 
without the extensive impact melting that ideally com-

pletely resets isotopic systems. Within these 67514 
low-Sm rocks, despite survival of scattered texturally 
diverse clasts, a remarkably consistent ferroan mineral-
ogy prevails. Our other samples show a wide range of 
textures (e.g., the BSE image below shows the vesicu-
lar, plagioclase-vitrophyric 63504,20) and mineral-
composition patterns. 
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