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A NEW PETROCHEMICAL DATA BASE OF APOLLO 15 OLIVINE-NORMATIVE 
MARE BASALTS. Benjamin C. Schuraytz and Graham Ryder, Lunar and Planetary 
Institute, 3303 NASA Road One, Houston, T X  77058. 

The Apollo I5  olivine-normative mare basalts are supposedly a very simple suite of 
olivine fractionated volcanic rocks [I], perhaps the simplest of the lunar groups. However, 
ideas about the origin of the chemical variation and the relationships among the olivine- 
normative mare basalts are varied, even as to whether they represent derivatives of a 
single parent magma or of several magmas that differ  slightly in composition [2]. Several 
workers have attributed the chemical variation within this suite to moderate amounts 
( ~ 1 5 % )  of near-surface olivine fractionation from a single parent magma [3,4,5,6], while 
others, noting petrographic distinctions described by [7], concluded that  these rocks were 
derived from 3 distinct magmas, each controlled by olivine fractionation [8,9]. In contrast 
to the above hypotheses, several workers have suggested that olivine fractionation need 
not be invoked; rather the chemical variation could be explained by dispersion related to 
sampling [lo], or some process of short-range unmixing (e.g. filter pressing of residual 
liquid) in one or more undifferentiated lava flows [11,12]. 

The discrepencies among the above hypotheses are in part due to the lack of a 
comprehensive and coordinated data base that is adequate for the purposes of petrogenetic 
modelling [2]. Numerous chemical analyses of Apollo 15 olivine-normative mare basalts 
have been made using a variety of analytical techniques, each covering a different 
spectrum of elements with varied precision and accuracy. There are few coordinated 
analyses for both major and trace elements on reasonably representative sample masses, 
taking into account the petrographic variations in grain size and vesicularity. If our 
understanding of the petrogenesis of this fairly simple suite is incomplete, then our 
understanding of the other lunar mare suites must also be limited. The present study is 
motivated by the suggestion of [2] that a much better, unified data base for these basalts 
is required before their relationships can be understood adequately in terms of the 
petrogenetic causes of chemical variation. 

We have begun a restudy of the Apollo 15 olivine-normative mare basalt suite that 
will include major and trace element chemical analyses and detailed petrographic 
descriptions (of all available thin sections) of 25 samples that span the entire range of 
chemical and petrographic variation as known from existing analyses. Approximately 4-5 
grams of rock from each sample was examined with a binocular microscope and ground 
by hand to a fine powder. Aliquots of -100 mg, -20 mg, and 1 g were taken for  INAA, 
electron microprobe fused bead, and XRF analyses, respectively. Chemical compositions of 
the mineral phases will be determined by electron microprobe analyses of phenocrysts in 
thin sections and INAA of mineral separates from selected samples. When complete, this 
data base will facilitate evaluation of the chemical dispersion related to sampling scale, as 
well as comparison-of elemental abundances obtained by different analytical techniques. 
With these ambiguities removed, we are confident that a more thorough understanding of 
the petrogenetic relationships among the Apollo 15 olivine-normative mare basalts will be 
forthcoming. 

Preliminary Results: Although we are still in the early stages of our chemical analyses, 
several conclusions can be made based on the preliminary INAA data. Figure 1 shows the 
variation of an  incompatible element with a compatible element in a plot of La vs. Co 
(elemental abundances in ppm). The 20 error limits are contained within the plotted 
symbols. The overall trend is consistent with the conclusions of [2] that the coarse and 
f ine  basalts are a single group related by olivine fractionation, and that the degree of 
variation cannot be accounted for by short-range unmixing alone. The fine-grained 
samples show a more coherent trend and are generally more evolved than the coarser 
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grained samples. The dispersion of La increases with increasing Co abundance and 
increasing grain size. Two rock samples each of 14555, one of the coarsest of the olivine 
basalts and 15556, a fine-grained basalt which exhibits differences in vesicle size, were 
analyzed to assess the influence of textural variations on chemical dispersion. Their 
respective data points are connected by tie-lines in Figure 1. A prelimanary comparison of 
these new analyses of -5 g samples with previously published analyses of smaller sample 
masses compiled in [I31 indicates that much of the chemical dispersion is an artifact of 
sampling an insufficient mass for the grain size of the rock analyzed. 

Figure 1. 
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