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The main, nonmare portion of the lunar crust is ancient enough to have endured innumerable large 
meteoritic impacts. Consequently, nearly all available rock samples from it have been altered by 
brecciation and melting. Only a small minority of nonmare rocks retain "pristine" compositions, 
unaffected by impact-mixing since genesis through endogenously lunar processes. Pristine rocks are vital 
for any effort to assay the original petrologic diversity of the lunar crust. Since the last compilation of 
known and suspected pristine rocks, by Ryder and Norman [1,2], the number of such samples has grown 
by roughly a factor of three. Also during this period, the ion microprobe has matured into an almost 
standard analytical tool, while other microbeam techniques have been under development, with 
tremendous potential for application to small samples such as lunar rocks. Clearly, the time is ripe for a 
new compilation. I have generated a succinct compilation of all likely samples, including key information 
on the petrology and geochemistry of each sample. 

Most of the information compiled is partly aimed at constraining the plausibility of each sample 
being truly pristine. Available bulk-rock siderophile data are compiled in a highly abbreviated fashion, by 
listing the lowest reliably measured siderophile concentration, normalized to a suggested reference level 
(loosely termed a "cut-off' level by [3], who originally proposed it) of 3 x lo4 times CI chondrites. The 
number of highly siderophile elements determined is also recorded. A related class of information 
compiled is an abbreviated interpretation of available compositional data for FeNi-metals. Compositions 
similar to the typical compositions of lunar soil metal particles, i.e., 4-8 w t 6  Ni, 0.3-0.6 wt% Co, are 
recorded as "incriminating," because such compositions are typically meteorite-derived. The opposite 
type of FeNi-metal composition is classified as "exculpatory." Also compiled is a summary evaluation, 
combining the evidence from bulk-rock siderophile data and FeNi-metals to place each sample into one of 
several classes of probability regarding whether it is meteorite-free. If no data are available, the sample is 
assigned to a neutral category. 

Samples are also classified according to the degree to which their mineral phases appear 
homogeneous. Unfortunately, since for most samples data are only published in the form of various 
diagrams or tables with "representative" analyses, this classification is perforce somewhat arbitrary. 
Various other textural characteristics are also compiled. The maximum grain size is a straightforward, 
quantitative feature. Whether or not a published photomicrograph is available is recorded. Very simple 
classification schemes are used to record whether a sample at least allegedly has an igneous texture, and if 
so whether that texture is allegedly cumulate; and whether a sample appears cataclasized, monomict, 
and/or granulitic. The degree to which each sample's ITE (incompatible trace element) pattern resembles 
KREEP is recorded in an abbreviated way, and a few samples (e.g., granites, peridotites) are earmarked 
for having "end-member" compositions that are difficult to produce as mixtures. Isotopic age data are also 
recorded. Extremely ancient rocks are more likely pristine than rocks with ages close to 3.9 Ga. 

All of the above classification results or "grades" are combined using a complex weighting scheme 
to derive a summary parameter that I call the Pristinity Confidence Index or PCI. In brief, the PC1 uses a 
weighting of 8 for siderophile elements (including FeNi-metals data), 5 for igneous/cumulate character, 3 
for monomict character, 2 for grain size, 2 for phase homogeneity, 1 for ITE comparison vs. KREEP, 1 
for implausibility as mixture, and 1 for age. The final scores are scaled so that the most unequivocally 
pristine samples have XI'S in the high 90's. The theoretical maximum PC1 is 153. Siderophile data 
(including FeNi-metals data) control 8/25 = 32% of the total PCI. However, a sample for which no 
siderophile constraints whatsoever have been obtained still receives a siderophile rating of half the 
maximum; so such a sample can still, in principle, qualify for a PC1 of 129. 

Information is also compiled that has no bearing on whether or not the sample is pristine. The modal 
feldspar content (in vol%), the presence or absence of olivine, silica, low-Ca pyroxene, and high-Ca 
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pyroxene, are all recorded. The average plagioclase An ratio, and average mg ratios for olivine, low-Ca 
pyroxene, and (if distinguished from opx) pigeonite, are compiled. Based mainly on these solid-solution 
data, the rocks are classified petrologically into, e.g., ferroan-anorthositic suite (FAS), Mg-suite 
troctolitic, Mg-suite noritic, etc. Whether or not a bulkcompositional analysis has been published is 
registered. Last but not least, the sample mass is recorded. Many pristine samples are clasts for which 
mass has never been directly measured. For cases where only one or two linear dimensions have been 
reported, the mass has been estimated by assuming a density of 3.0 g ~ m - ~ ,  and modeling the clast's 
volume as orthorhombic, with the longest dimension three times the length of the shortest, and the 
intermediate dimension twice the length of the shortest. 

The PC1 estimates are inherently imprecise, if only because they are based mainly on texture (a 
complex, multivariate, multicontinuum characteristic that is not amenable to any simple scoring system). 
Nevertheless, a system for deriving pristinity confidence estimates is clearly a prerequisuite for any effort 
to study the petrology, geochemistry, mineralogy, etc. of the pristine rocks collectively. For many 
purposes, it is crucial to avoid inclusion of any polymict mixture-rocks, and a scoring system such as the 
PC1 is the only practical method of achieving such avoidance in a systematic way for a large number of 
samples. Using a database restricted to high PC1 samples, the pristine rocks appear distinctly bimodal in 
their geochemistry. Using a database with moderate as well as high PC1 samples, the bimodality appears 
less distinct. Sample mass can also be an important factor for some aspects of pristine rock interpretation. 
For example, with a database restricted to samples more massive than approximately 1 g, ferroan-suite 
rocks appear uniformly feldspathic enough, and Mg-suite rocks appear uniformly insufficiently 
feldspathic, to have formed as flotation cumulates (see Figure, which is for samples with PC1 260). With 
the inclusion of samples as small as 0.1 g, the same basic pattern is seen, but only in a blurred form, as the 
two rock types show considerable overlap in their modal feldspar contents. 

This compilation presently includes 247 possibly pristine samples. Suggested additions or other 
modifications to the compilation are solicited from all concerned. The compilation is stored in the form of 
a spreadsheet file, copies of which are available on request. 
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