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Figure 3: Concordia plot constructed using Isoplot v.3.5 of 7 
baddeleyite analyses. The upper-intercept age of 3100±22 Ma 
(2σ) represents the crystallization age. The lower intercept at 
zero is a function of instrumental fractionation of U and Pb 
during LA-ICPMS analysis.  Decay constants of [11]. 
 
fractionation of 207Pb/206Pb ratios is similarly very 
small.  Importantly, the discordance is not a result of 
complex U-Pb isotope systematics in the baddeleyite 
and given that both the Pb-Pb and U-Pb ages are iden-
tical within uncertainty, we interpret these ages as re-
flecting the primary crystallization.  

Bulk composition: NWA 6950 is indistinguishable 
in composition from other samples of the olivine gab-
bro cumulate lithology in NWA 773, NWA 2977, and 
NWA 3333 ([8], Fig. 4). The NWA 773 clan of mete-
orites is distinct in being rich in Co and poor in Na 
compared to other mafic lunar meteorites (Fig. 4) and 
mare basalts from the Apollo missions [9].   

Discussion: The 207Pb-206Pb age of 3100±16 Ma 
and 206Pb/238U age of 3110±22 Ma are identical within 
error to a 207Pb-206Pb baddeleyite age of 3116±7 Ma 
[10] (data of [10] is recalculated with the U decay con-
stants of [11]) and a Sm-Nd age of 3100±50 Ma [12] 
from NWA 2977. The U-Pb, Pb-Pb and Sm-Nd ages 
are 300-400 Ma older than the 2.7-2.8 Ga Ar-Ar ages 
found in NWA 773/2977/3160 [13,14]. The weighted 
average of  U-Pb and Sm-Nd age data from NWA 
2977 and 6950 is 3113±6 Ma and this age is the best 
estimate for the crystallization age of the olivine gab-
bro lithology in these meteorites. This age is among 
the youngest measured for lunar igneous rocks. 

The 3113±6 Ma age of olivine gabbro in NWA 
2977 and 6950 is ~100 Ma older than the 2993 ± 32 
Ma Sm-Nd age for the olivine gabbro in NWA 773 
[16] which is thought to be petrogenetically related to 
olivine gabbro in NWA 6950 and 2977.  The age dis-
crepancy is problematic given the chemical and petro-
graphic similarities for olivine gabbro in the NWA 773 

clan (e.g., Fig. 4).  It could be possible that the gabbro 
in NWA 773 formed later, but by similar processes and 
source regions.  Future isotope tracer studies will fur-
ther test petrogenetic connections between samples.   

Conclusions: The chronological and petrologic da-
ta for olivine gabbro in NWA 6950 and NWA 2977 are 
identical and confirm that they were likely petrogenet-
ically related.  The genetic relationship between oli-
vine gabbro in NWA 6950 with olivine gabbro in other 
stones in the NWA 773 clan is likely, but further geo-
chronologic and isotopic work is required to confirm 
this.   

 
 

 
 
Figure 4: NWA 6950 lies in the field of other samples of the oli-
vine gabbro cumulate among the NWA 773 clan of stones [15].  
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