0~16.7~37/91/$3.~

+ .OO

SCIENTIFIC COMMENT

The discovery of iron barringerite in lunar meteorite Y-793274
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Abstract-The
higher phosphide barringerite, (Fe,Ni),P, has been found in a thin section ofthe Y-793274
lunar meteorite. This meteorite originated from a highlands/mare boundary and contains mare and
highlands components in a 2: 1 ratio. The original report of barringerite was from the OHague paflasite;
however, there is uncertainty whether the barringerite in this pallasite may have formed terrestrially.
Terrestrial weathering or artificial heating as the source of the barringerite in the lunar meteorite can be
excluded. Therefore, Y-793274 seems to contain the first unambiguous extraterrestrial occurrence of
barringerite.
phases are heavily shocked. Their composition is highly variably and shows a bimodal distribution, with mare and highland components. For a more detailed mineralogical, petrologicai, and geochemical description of Y-793274, see
KOEBERL etaL(1991).
Metal grains are rare in our sections. We found grains of
kamacite with H-chondritic (low-Co) composition, which are
typical of the admixture of a meteoritic component, similar
to grains observed in lunar soil and in the highland meteorite
MAC88 105 (KOEBERL et al., 1990) and a taenite grain of
unusual Co-rich (above 1 wt% Co) composition. No troilite
or other sulfides have been found in our sections. The study
of opaque phases, however, yielded an unexpected and interesting result. A bluish-white grain, which was first thought
to be a kamacite grain, turned out to be a phosphide, with
an average composition (multiple electron microprobe point
analysis) of (in wt%) 75.1 -t 0.4 Fe, 0.21 t 0.01 Co, 1.33 +
0.04 Ni, and 22.8 + 0.1 P. The size of the grain is about 25
X 10 wrn, and it is situated within the dense matrix, which
consists mostly of small plagioclase fragments and some devitrified glass at grain boundaries (Fig. 1). The grain does not
show any signs of alteration along its rim.
From the composition we identified it as ba~nge~te,
(Fe,Ni)?P, a rare higher phosphide. Barringerite was first described from the pallasite Ollague by BUSECK(1969). where
it occurs along the contacts between troilite and schreibersite.
The barringerite from this occurrence, however, has a high
Ni content (in wt%: 44.3 Fe, 33.9 Ni, 21.8 P, and 0.25 Co),
which is different from the composition of our grain. The
composition of the barringerite in Y-793274 shows more
similarity to the rare iron barringerite which was first described by CHEN et al. (1984) from the oxidation zone of a
Cu-Ni sulfide deposit in China. BUSECK(1969) suggests either
a high-temperature origin and local nonequilibrium, or terrestrial weathering as being responsible for the origin of the
barringerite. ROAN (19691, on the other hand, believes that
it formed from schreibersite at low temperatures.

YAMATO-793274 IS a small meteorite (8.66 g) which was
recovered by a Japanese Antarctic Research Expedition on
January 3, 1980, in the Yamato Mountains in Antarctica
and was first reported to be of lunar origin by YANAI and
KOJIMA (1987). The initial characterization (YANAIand KOJIMA, 1987) suggested that this sample is another anorthositic
breccia from the lunar highlands, but new studies (KURAT
et al., 1990; LINDSTROMand MARTINEZ, 1990, KOEBERLet
al., 199 1) show that it is predominantly of mare origin. The
major and trace element chemistry of Y-793274 is unlike
the anorthositic lunar highlands meteorites (e.g., ALHA8 1005, Y-86032) and shows similarities with the newly identified mare meteorite EET87521 and Apollo 17 or Luna 24
very low titanium (VLT) ferrobasalts (KOEBERLet al., 1991).
However, pairing with other lunar meteorites is very unlikely
on the basis of mineralogical and petrological studies (KOEBERL et al., 1991). Y-793274 is a shock-~ithified fragmental
breccia containing only a minor regolith component, but
abundant mafic mineral fragments; it is a 2: 1 mixture of mare:
highland components.
We have studied two polished thin sections of Y-793274,94
by optical microscopy, electron microprobe analysis (ARLSEMQ micropro~),
and SEM (Jeof JSM-64~ scanning
electron microscope at 20 kV acceleration voltage). The section shows that the sample is a coarse-grained, dense breccia
consisting of relatively large and abundant mineral fragments
(pyroxene, olivine, plagioclase, silica, ilmenite, and rare metal
grains), rare fine-grained granulitic (hornfelsic) breccias, devitrified glass fragments, and matrix. The matrix is dense,
abundant, and contains numerous mineral fragments and
plentiful interstitial partly recrystallized glass. Plagioclase
compositions are highly anorthitic and consistent with a lunar
highlands source. Most pyroxenes show exsolution lamellae
usually not found in mare rocks, and they and most other
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1975). The presence of barringerite
indicates (local) nonequilibrium.
The origin of barringerite in Y-793274 is not
clear; it is possible that it formed by in situ impact (shock)
melting from local or meteoritic schreibersite, or from lunar
and igneous processes. This grain, however, seems to be the
first unambiguous extraterrestrial
occurrence of barringerite.
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FIG. 1. BSE image of the barringerite grain in Y-793274, situated
in a matrix consisting mainly of plagioclase fragments and some
devitrified glass.
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