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Introduction: Northeast Africa 003 (NEA 003) is
a 124 g lunar meteorite found in November 2000 (6 g
stone) and in December 2001 (118 g stone) in northern
Libya in wadi Zam Zam area. This rock is a mare ba-
salt and basaltic breccia. The lithology we designate
Northeast Africa 003-A (NEA 003-A), which com-
prises the main portion (~75 vol.%) of the meteorite, is
an unbrecciated mare basalt. Adjacent part, Northeast
Africa 003-B (NEA 003-B), is basaltic breccia (~25
vol%) consisting of well consolidated glassy impact-
melt matrix which contains scattered mineral fragments
of chemical composition identical with composition of
NEA 003-A and two larger clasts of low-Ti mare basalt
lithologies.

Petrography and Mineral Chemistry: NEA 003-
A is a coarse-grained low-Ti olivine-rich basalt (Fig.
1). Weathering grade is low, calcite and gypsum
veinlets are present.
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Figure 1. Photograph of 118 g specimen of Northeast Africa
003 lunar meteorite.

The rock is showing porphyritic texture of olivine
(Fo73.10), zoned pyroxene (Ens.,;Wo0g.3g) and plagio-
clase (Angsgy), (Fig. 4.). Majority of olivine crystals
show normal symetrical zoning but number of olivine
crystals show asymmetrical zoning with gradual iron

enrichment. Pyroxene grains are often enclosing inclu-
sions of olivine, chromite and ulvéspinel. Undulatory
to mosaic extinction of olivine and pyroxene crystals
indicate that these crystals have been deformed and
presence of the numerous crack and fractures indicate
the intensive shock processes. All plagioclase is totally
converted to maskelynite.

The Fe/Mn atomic ratios in pyroxenes (Fe/Mn =
43-89 atom%) and olivines (Fe/Mn = 93-108 atomb%)
within the sample affirms the lunar origin. The Fe and
Mn concentrations and composition of pyroxene and
olivine are plotted in Fig. 2, after [1].

Figure 2. Olivine and pyroxene compositions of Northeast
Africa 003-A.

The meteorite contains late-stage mesostasis composed
of silica, Fe-rich pyroxene and pyroxferroite, plagio-
clase, ilmenite, troilite and apatite. Opaque phases in-
clude chromite, Ti-rich chromite, ulvdspinel, ilmenite,
troilite and trace Fe-Ni metal. Shock veins and impact
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Hf 11

Ta 0.15

Th 0.43

U 0.29

Table 1. Chemical composition of major and traements
of Northeast Africa 003-A lunar meteorite.
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Figure 3. Volatile-free, chondrite-normalized pl@SREEs _ _ o _ _ _
in Northeast Africa 003-A and selected lunar basakEE ~ Figure 4. (&) Microscopic image in transmitted tigtrossed
concentrations are normalized to values of [2] iplitd by nicols) showing a typical porphyritic texture ofthock, (b)

the factor 1.36. Data source for other selectedrinasalts is ~ BSE image of the meteorite’s texture - olivine (@}roxene
[3]. (Px), plagioclase (Plg), ilmenite (llm) and spi8p).



