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Introduction:   Northeast Africa 003-B (NEA 003-

B) is the brecciated lithology of a new, 124 g lunar 
meteorite Northeast Africa 003 (NEA 003) found in 
November 2000 (6 g stone) and in December 2001 
(118 g stone) in northern Libya in wadi Zam Zam area 
[1]. Approximately 25% of the larger stone consists of 
the NEA 003-B lithology, which is basaltic breccia 
consisting of well consolidated glassy impact-melt ma-
trix that contains scattered mineral fragments of the 
NEA 003-A lithology (low-Ti olivine-rich basalt) and 
two larger lithic clasts of low-Ti mare basalt litholo-
gies. The present study is directed at the breccia por-
tion of the meteorite. 

Petrography and Mineral Chemistry: The brec-
ciated portion of NEA 003 meteorite has a very sharp 
contact with the attached low-Ti olivine-rich basalt 
NEA 003-A. Weathering grade is low, calcite and gyp-
sum veinlets are present. 

 

 
 
Figure 1. Photograph of two sections of specimen Northeast 
Africa 003-B lunar basaltic breccia. 
 
The rock consists of two low-Ti basalt clast (clast A 
and clast B) and glassy impact melt matrix (Fig. 1).  

Impact melt matrix contains scattered mineral 
fragments with chemical composition identical to min-
erals in NEA 003-A. The impact melt surrounds the 
sharp clast boundaries as well as fills the space be-

tween the scattered mineral clasts. It commonly in-
cludes vesicles and schlieren. The representative 
chemical composition of impact melt is shown in Table 
1. No regolith component was found in the matrix.  
Clast A. Clast A is a low-Ti olivine mare basalt with 
porphyritic texture of olivine (Fo71-40), zoned pyroxene 
(En6-57Wo9-39) and plagioclase (An85-92), (Fig. 3.). Oli-
vine an pyroxene show extensive symetrical zoning 
with gradual iron enrichment. All plagioclase is totally 
converted to maskelynite. The Clast A contains late-
stage mesostasis composed of silica, Fe-rich pyroxene 
and pyroxferroite, plagioclase, ilmenite, troilite, apa-
tite, whitlockite and fayalitic olivine with Si-K-rich 
glass and pockets of K-Ba-rich glass. Opaque phases 
include predominatly ilmenite, ulvöspinel, chromite, 
troilite and trace Fe-Ni metal. Shock veins and impact 
melt pockets are present throughout the sample. 

Mineral modes, determined by image analysis from 
X-ray maps and BSE images, are (vol%): olivine = 
10.6; pyroxene = 56.7; plagioclase = 28.1; ilmenite = 
1.5; spinel = 0.5; mesostasis+impact melt = 2.6. 

The Fe/Mn atomic ratios in pyroxenes are (Fe/Mn = 
42-93 atom%) and olivines (Fe/Mn = 91-119 atom%). 
Undulatory to mosaic extinction of olivine and pyrox-
ene crystals, presence of numerous cracks and fractures 
indicate the intensive shock processes. 
Clast B. The smaller clast shows similar porphyritic 
texture to Clast A. Typical composition of main miner-
als is: olivine (Fo48-32), zoned pyroxene (En18-51 Wo9-41) 
and plagioclase (An85-94). Olivine crystals show only 
week zonation. Zoning in pyroxenes is clear and sym-
metrical. Identically with Clast A, olivine and pyroxene 
were affected by intensive shock processes and all pla-
gioclase was converted to maskelynite. The presence of 
late-stage mesostasis is rare and it is composed of sil-
ica, Fe-rich pyroxene, plagioclase, ilmenite and troilite. 
Opaque phases include ilmenite, ulvöspinel, troilite and 
trace Fe-Ni metal. Impact melt pockets and veins are 
common. 

Mineral modes, determined by image analysis from 
X-ray maps and BSE images, are (vol%): olivine = 
12.2; pyroxene = 59.5; plagioclase = 24.3; ilmenite = 
1.4; spinel = 0.5; mesostasis+impact melt = 2.1. 

The Fe/Mn atomic ratios in pyroxenes are (Fe/Mn = 
42-93 atom%) and olivines (Fe/Mn = 91-119 atom%). 


