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Introduction:  Lunar regolith breccias have a strong 

history of recording the bombardment history of the 

Earth-Moon system [e.g., 1] as well as for harboring 

lithic endogenous clasts that illustrate a range of 

chemical compositions and petrologic classifications 

[e.g., 2 Table S1]. With the influence of regolith 

gardening [e.g., 3], these unique breccias can provide 

key details of the diversity of lunar materials that may 

not be well-represented in the Apollo sample collection. 

We have previously reported on 6 lithic clasts within 

two thin-section of regolith breccia meteorite Northwest 

Africa (NWA) 8783 [4]. Here, we focus on 4 clasts in a 

third thin-section of the same sample to provide a likely 

classification of the clasts. 

NWA8783 Description:  NWA 8783 is a lunar 

regolith breccia and part of the Northwest Africa NWA 

8455 (NWA 8455) clan, which are compositionally 

similar to Apollo 16 regolith [2]. NWA 8783 includes 

major clasts of basalt or of lithologies with basaltic 

textures [2], such as impact melt clasts that also show 

petrologic similarities to Apollo 16 impact melt samples 

[4]. The clasts are set in a dark matrix and the sample is 

cross-cut by several melt veins (running N-S in Fig 1). 

 
Fig. 1. Plane-Polarized Light mosaic of NWA 8783 with clasts 

from this study outlined in magenta.  Labels for the clasts 

correspond to the BSE images in Fig. 2. 
 

Preliminary work has been conducted on four small 

clasts within this sample (Figs 1, 2). Clast A, B, and C 

contain pyroxene subophitically to ophitically enclosing 

plagioclase laths, and Clast B also contains some 

olivine. Clast B is unique in appearing to contain an 

interior clast with a granular texture dominated by 

plagioclase and rounded olivine. Clast D also has a more 

granular texture, and contains both olivine and pyroxene 

among the subrounded plagioclase grains. 
 

 
Fig. 2. Back-scattered electron (BSE) images of clasts in this 

study (labels correspond with figure 1). Dark grey phases are 

plagioclase and light grey phases are pyroxene or olivine. 

Pyroxene is present in all four clasts, but olivine was only 

analyzed in clasts B and D. 
 

Methods-Electron Probe Microanalysis 

(EPMA):  Major and minor elemental content of 

plagioclase, pyroxene, and olivine were collected using 

EPMA with the Cameca SX 100 at the Univ. of 

Tennessee; instrument settings were: 15 kV, 30nA, and 

on-peak count times of 30 sec; natural and synthetic 

materials were used as standard reference material.  

Mineral Chemistry: Pyroxene compositions are 

illustrated in Fig. 3a and olivine Fo contents for clasts B 

and D are shown in Fig. 3b. Clast A is dominated by 

pigeonite (En63.1-72.9Wo7.0-14.8) with Mg# ranging 74.1-

78.4 (avg: 76.6) and anorthitic plagioclase ranging 

An91.2-96.5 (avg: 93.7). Clast C’s pigeonites have 

lower Mg# (60.4-69.1; avg: 63.7) than Clast A and 

higher iron content (En55.9-64.9Wo5.6-7.7), suggesting a 

more evolved composition, but the plagioclase have 

similar An content (An92.0-93.6; avg: 92.7). Clast B 

contains forsterite (Fo72.2-74.2; avg:72.8) and anorthitic 

plagioclase with the widest compositional range of the 

clasts here (An89.7-97.0), but a similar average An (An92.3) 

to clasts A and C. Clast B is the only clast of the four 

with measured enstatite (En76.3-77.7Wo4.6-4.7), but is 

dominated by low-Ca pigeonite (En71.0-77.3Wo5.0-6.8). 

Clast D also contains forsterite (Fo72.0-75.3;avg: 74.0) and 

anorthitic plagioclase with the highest average of the 

clasts (An94.7-95.8; avg: 95.3); as with the other clasts, 

Clast D contains pigeonite pyroxene (En67.8-68.6Wo7.5-

8.4), but is unique in having one measured augite (En-

Wo40.4), but this clast had the fewest number of 

pyroxene analyses performed, so further work may 

show a broader compositional continuity.  
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Fig. 3. (a) Pyroxene compositions and (b) olivine Fo content 

for clasts in this study. 
 

Preliminary Classifications: Fe and Mn 

abundances of olivine and pyroxene confirm the 

endogenous lunar origin of these clasts, as they are well-

within the ranges of recognized lunar material (Fig. 4). 

 
Fig. 4. Fe and Mn trends in lunar (a) pyroxenes and (b) 

olivines denoted by grey fields modified from [5]. Symbols of 

analyses from the 4 clasts in this study correspond with those 

in Fig. 3. 

We use the Mg#, Fe#, and Ti# of the mafic phases 

(olivine and pyroxene) and the An content of the 

plagioclase to assign a preliminary classification to 

these clasts. Using the Fe# [Fe/(Fe+Mg)*100] and the 

Ti# [Ti/(Ti+Cr)*100], we can compare the pyroxenes in 

these clasts to those of lunar basalts (Fig. 5); Clast C has 

some compositional similarities to low-Ti basalts, but 

the other 3 clasts fall outside these basalt fields and are 

more similar to pyroxenes from pyroxenite and mg-suite 

clasts found in lunar regolith breccia Northwest Africa 

11962 [6]. Using the Mg# of olivine and pyroxene in 

conjunction with the An content of the plagioclase, 

Clasts A, B, and D lie within the compositional range of 

the Mg-Suite and Clast C overlaps slightly. 

 
Fig. 5. Pyroxene compositions are compared to high-, low-, 

and very low-Ti basalts. Fields modified from [6]. Symbols 

for pyroxenes correspond with Fig. 3. 
 

 
Fig. 6. Average An% of plagioclase and Mg# of mafic 

phases compared to Ferroan Anorthosites (FAN) and 

Mg-suite. Mg-suite and FAN fields modified from [7]. 
 

Based on these preliminary analyses, Clasts A, B, 

and D are potentially members of the Mg-Suite whereas 

Clast C may be a member of a basaltic suite or an impact 

melt. More detailed petrologic examinations and 

mineral chemistry data are required for a more 

definitive classification. 
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