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Introduction:  Mare basalts are important lunar samples be-

cause of the mineralogical and chemical information they yield 
about their mantle source regions. On the basis of petrography 
and chemistry, most of the Apollo 15 mare basalts have been as-
signed to one of two groups: olivine-normative and quartz-
normative basalt [1,2]. We present results of a detailed major- 
and trace-element study of mineral phases in four Apollo 15 
mare basalts (15016, 15475, 15499, 15555). Polished thin sec-
tions of these samples were studied to examine their mineral 
chemistry and modal distributions. Polished thick sections of two 
olivine-normative basalts (15016-221, 15555-955) and two 
quartz-normative basalts (15475-174, 15499-154) were prepared 
for electron microprobe and laser ablation ICP-MS (LA-ICP-MS) 
analyses. 

Methods: Mineral major-element compositions were meas-
ured using an automated CAMECA SX-50 electron microprobe 
(EMP). Mineral trace-element compositions were measured by 
LA-ICP-MS at the Australian National University, Canberra. 

Discussion:  Apollo 15 olivine- and quartz-normative mare 
basalts have identical crystallization ages (~3.3±0.1 Ga [3,4,5]), 
and similar whole-rock rare-earth-element patterns. Olivine-
normative basalts possess olivine with Fo25-60, and pyroxenes 
compositions ranging Wo10-42En10-59Fs22-55. The quartz-normative 
basalts have olivine compositions of Fo44-69, and pyroxene in the 
range of Wo5-40En13-67Fs25-43, consistent with previously pub-
lished data [6,7]. Despite having many features in common, the 
two groups are unlikely to be related to each other by simple 
fractionation from a common parental magma or by differential 
partial melting of a common mantle source [2,8]. This study ad-
dresses the relationship of Apollo 15 olivine-normative and 
quartz-normative basalts using an in-situ mineralogic approach to 
understand the causes of chemical dispersion in the olivine- and 
quartz-normative basalts. Using our LA-ICP-MS data in conjunc-
tion with published experimental partition co-efficient mineral 
phase data we calculate incompatible element parental melt com-
positions for quartz- and olivine-normative Apollo 15 basalts to 
more fully understand the complex relationships between these 
suites of rock. 
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