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Introduction: Symplectites are finely-intergrown minerals
with curved surfaces which formed from rapid breakdown of a
pre-existing phase. Fayalite+hedenbergite+silica symplectites
have been observed in lunar and martian meteorites and in re-
turned samples from the Moon, and are commonly attributed to
breakdown of pyroxferroite [1-4]. Pyroxferroite is a pyroxenoid
that forms metastably during rapid cooling of a liquid that has
evolved to very low Mg/(Mg+Fe); subsequently the pyroxferroite
breaks down to form fayalite+hedenbergite+silica symplectite
(see [1-4]; but also see [5]). Key observations for the pyroxfer-
roite breakdown petrogenesis are the uniform modal distribution
and stoichiometry of fayalite, hedenbergite and silica, such that
modal recombination of these phases yields a pyroxferroite com-
position [4].

Symplectite clasts have been identified in the breccia of lunar
meteorite Northwest Africa 773 (NWA 773) and paired meteor-
ites [6,7]. Many of the NWA 773 symplectites apparently
formed by pyroxferroite breakdown as described above. How-
ever, deviations from silica stoichiometry in some silica-rich
blebs associated with the symplectite suggest a different origin—
namely, direct quenching from silicate liquid.

Analytical Methods: One polished thin section (on loan
from M. Killgore of University of Arizona) was studied studied
by petrographic microscope, back-scattered electron and elemen-
tal imaging, and quantitative elemental analyses. Imaging and
analyses were collected using a JEOL JXA-8900 electron micro-
probe at Waseda University.

Results and Discussion: Several symplectite clasts with uni-
form distributions of hedenbergite, fayalite and silica are present
in the NWA 773 breccia. One large clast has a texturally distinct
core composed of a fayalite (Fagg) crystal with abundant, blebby
inclusions. Elemental mapping shows that the symplectite sur-
rounding the fayalite core is essentially free of K and Al, whereas
K and Al are concentrated in the blebby inclusions. The blebby
inclusions do not have feldspar stoichiometry (~3.4 Si, 0.6 Al
and 0.5 K atoms per 8 oxygen, respectively). Detailed mapping
shows elongate SiO, crystals present within some inclusions.
The lobate shape of the inclusions, deviations from stoichiometry
and presence of silica microphenocrysts suggest an origin by di-
rect quenching from liquid, without an intervening pyroxferroite
stage.

Other lithic clasts with low Mg/(Mg+Fe) in the NWA 773
breccia are characterized by high-Ba K-feldspar [6]. This variety
of evolved clasts reflects a diversity of processes during late-
stage solidification of evolved lunar magma. The variety of
clasts in NWA 773 may have resulted from more than one mag-
matic system, or from immiscibility of late-stage liquids, among
other processes.
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