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Introduction

Over twenty meteorites have been identified as being of lunar
origin. The find site in the Libyan Sahara is one of the richest lu-
nar meteorite locality in recent time. We report on the recovery
of'a new achondrite from Libya. This stone (6 g) was collected
in the wadi Zam Zam area in year 2000. It is a dark grey unbrec-
ciated basaltic stone with incomplete fusion crust. We present
here the first results of mineralogical and petrological studies.

Mineralogy, Petrology and Composition

A small piece of the original meteorite was studied by min-
eral analysis (quantitative analyses and backscattered elec-
tron images—BSE were obtained using CamScan S4 electron

microscope with Link ISIS 300 analytical system at Charles
University, Prague) and bulk chemistry was studied using com-
positional methods (INAA, fused-beam EMP). The meteorite
is a low-Ti olivine mare basalt with crystalline porphyritic
texture. The modal mineralogy, as determined by EMP map-
ping and point counting, is: 25.3 % olivine, 52.2 % pyroxene,
17.4 % feldspar (maskelynite), 3.1 % opaques (mainly ilmenite
and spinel), <1 % silica, <1 % impact melt.

Olivine occurs in anhedral to subhedral grains ranging up
to 300 um across with composition from Fay; to Fag,, mean
Fa,;, commonly with ilmenite and chromian-spinel inclusions.
Matrix is composed of coarse-grained pyroxene, which varies
in composition from pigeonite Wo,;,, En,; to augite Woas 5
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Fig. 1. Major element composition of pyroxenes plotted onto pyroxene quadrilateral and composition diagrams for olivine and

plagioclase (left). FeO/MnO ratio of pyroxenes and bulk sample (right). BSE image displaying the porphyritic texture

(upper right).
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En,_so; Fe-rich pyroxene Wos.,s En, . and plagioclase (Angs.o,)
are also present. Minor phases include ilmenite (1-3 wt% MgO)
and chromian ulvdspinel, accessory minerals are troilite, silica
and K-Ba-rich glass. From the observed texture we can recon-
struct the crystallization sequence for major phases: olivine +
spinel — pigeonite — augite — plagioclase — ilmenite.

The bulk composition, estimated from planispheric EMP
analyses, is: 44.5 Si0,, 1.6 TiO,, 8.9 Al,0;, 0.49 Cr,0;, 21.6 FeO,
0.35 MnO, 12.9 MgO, 9.2 Ca0, 0.07 K,O (wt%). REE abundanc-
es and the REE pattern will be determined using NAA methods.

Shock effects include impact-melt veinlets localized along
olivine and plagioclase grain boundaries (2-10 pm wide), undu-
latory extinction and presence of planar features in olivine, sug-
gesting shock pressures >20 GPa (S4) (Stoeffler et al., 1991).
The evidence of strongly shocked nature is supported by almost
complete conversion of plagioclase to maskelynite. Terrestrial
weathering feature — oxidation of opaque phases — indicates
weathering grade W1 (Wlotzka, 1993).

Conclusions

From the bulk chemical composition, mineralogical descrip-
tion and analyses of major phases (MnO/FeO ratio), presence
of troilite (indicator of prevailing reduction conditions) and
the total lack of minerals containing water, it can be inferred

that the sample is of lunar origin. The porphyritic texture and
zoning of pyroxene indicate relatively slow crystallization and
cooling of the basalt. Mineral chemistry (e.g., pyroxenes) and
textures together with major element composition resemble oli-
vine basalts collected during Apollo 12 (Taylor, 1975; Papike
et al., 1998). Based on spectral reflectance measurements taken
by Clementine mission (1994) we can define the source areas
of the meteorite mass: the meteorite may have been a part of
lava flows filling the margins of large impact basins at near side
of the Moon. The new Saharan meteorite is unique among lunar
meteorites in terms of lithology, which is distinctly different
from the formerly described mare basalts NWA 032, NWA 773
or Dhofar 287.

References

PAPIKE J.J., RYDER G. and SHEARER C.K., 1998. Lunar
Samples. Revs. Mineral., 36, 5-1-5-93.

STOEFFLER D., KEIL K. and SCOTT E.R.D., 1991. Shock
metamorphism of ordinary chondrites. Geochim. Cosmo-
chim. Acta, 55: 3845-3867.

TAYLOR S.R., 1975. Lunar Science: A Post-Apollo View, pp.
120-205.

WLOTZKA F., 1993. A weathering scale for ordinary chon-
drites. Meteoritics, 28, A460.



