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Introduction: The lunar meteorites, Northwest Africa 

(NWA) 773 clan consists of a group of paired meteorites (e.g., 

NWA 2700, 2727, and 2977 [1]), several containing olivine cu-

mulate gabbro (OC) as clasts in a breccia [e.g., 2,3], and others 

(e.g., NWA 2977) consisting entirely of OC [4]. Clasts in the 

NWA 773 clan breccias consist of OC, more differentiated rocks 

co-magmatic with the OC and independent rocks with variable 

KREEP enrichment [2,3,5]. In this work, we present whole rock 

analyses of various NWA 773 clan breccias and OC clasts to in-

fer (1) crystallization sequence of various clasts of OC and (2) 

extent of KREEP-enrichment in breccia.   

Sample Separations and Analytical Methods: The bulk 

compositions of sub-samples of NWA 2727 and 2977 were ana-

lyzed by neutron-induced prompt gamma-ray analysis (PGA), 

and instrumental neutron activation analysis (INAA) in the Japan 

Atomic Energy Agency. For NWA 2727, a large chip (835 mg) 

was used initially for PGA. After PGA, the following portions 

were plucked from the large chip:  Breccia-1 (Br1, 17.2 mg); Br2 

(19.1 mg); OC (15.4 mg); and powder residue from plucking of 

the original chip (37.6 mg). These samples were used for INAA 

two times with different irradiation periods. The sample separates 

of NWA 2977 have been reported in [6]. The two powder sam-

ples of NWA 2977 (99.8 mg for PGA, 43.3. mg for INAA) were 

used in this work. 

Results and Discussion: As indicated by previous work 

[2,3], REE compositions from NWA 773 breccia and OC litholo-

gies have similar KREEP-enriched patterns, with the breccias 

being more enriched.  Our analyses of Br1 and Br2 from the 

NWA 2727 breccia show the lowest and highest REE values re-

ported from NWA 773 clan breccias (La = 40 – 170 × CI chon-

drite [7]).  This wide range probably reflects variable abundances 

of KREEP-rich clasts in the breccia. The subsample with highest 

REE (Br2) also has highest Th (5.15 µg/g), consistent with gen-

eral enrichment of incompatible elements such as KREEP in this 

portion of the breccia.   

Our results indicate that the OC gabbro of NWA 2977 has a 

similar REE pattern, but lower abundances (La = 15 × CI [7]) 

compared to other analyses of NWA 773 OC [2,3] and NWA 

2727 OC (La = 40 × CI [7]). Relatively magnesian compositions 

of NWA 2977 mafic minerals [8], combined with the low REE 

concentrations, suggest that NWA 2977 formed at early stage of 

crystallization of the OC body on the Moon.  Though the OC has 

been described as a single lithology, clast-to-clast variations of 

OC probably reflect different stages of crystallization.    
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