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Several lunar meteorite stones discovered in northwestern
Africa since 2000 are fragments of a single, complex, coarse-
grained basaltic breccia from the Moon. The stones, about 1.2 kg
in total mass, include previously studied NWA (Northwest Af-
rica) 773 [1,2] and more recently discovered NWA 2700, NWA
2727, NWA 2977, NWA 3160 [3,4], and at least one other yet-
to-be described stone.

As a whole, the meteorite consists of several lithologies, but
the breccia is sufficiently coarse grained and the stones suffi-
ciently small that individual stones each contain only a subset of
the lithologies. The meteorite is best described as a fragmental
breccia consisting mainly of clasts, some greater than 1 c¢cm in
size, of porphyritic olivine basalt, (most prominent in stones
2727 and 3160) and cumulate olivine gabbro (most prominent in
773, 2700, and 2977) [1]. NWA 773 also contains regolith brec-
cia that is finer grained than the fragmental breccia and which
itself contains a minor component of nonmare material [1,2].
NWA 2727 contains a minor component of ferrogabbro [4].

We conclude that the stones are paired on the basis of their
compositional and textural similarity to each other and their
uniqueness as whole compared to other lunar samples. The oli-
vine basalt is a VLT (very-low-Ti) lunar basalt [1]. On the basis
of mineral composition and bulk sample composition (INAA
[5]), the same basalt occurs in all the stones. Similarly, the oli-
vine cumulate is compositionally distinct. Both lithologies share
several key trace-element characteristics that show they are
petrogenetically related to each other and together distinct from
any other basaltic lunar meteorite and any basalt from the Apollo
and Luna collection. These features are relative enrichment in
LREE, high Th/REE, and very low concentrations of the ‘plagio-
phile” elements Na,O, Sr, and Eu. This fingerprint suggests a
common source region for the different lithologies, one that is
different from that of nearly any previously studied lunar basalt.

For NWA 773, Jolliff et al. [2] argued for a shallow intrusive
setting for crystallization of the olivine cumulate and derivation
from a melt of composition similar to Apollo 14 VLT volcanic
glass, with modest assimilation of a KREEP component. More-
over, the breccia associated with the olivine cumulate may be
dominated by extrusive VLT basalt related to the shallow intru-
sive. We will test this and other scenarios for petrogenetic rela-
tionships using data from the new NWA meteorites
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