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In our ongoing search for the primitive lunar Pb isotopic composition, we have re-analyzed Apollo 16 

anorthositic breccia 67075 and have confirmed our earlier suspicions that this apparent primitive ferroan 

anorthosite [1,2] actually contains a mineral assemblage of mixed parentage. Previously, we had analyzed 

mineral fractions from 67075,93 [3], including plagioclase (PL#l), opaques (Owl,  mostly ilmenite with minor 

magnetite and spinel), a whole-rock (WR#l), and a magnetically separated mixture of pyroxene, olivine, and 

minor plagioclase (MAG#l). These fractions were subjected to only one dilute HBr acid leach. The Pb results 

are compared with our new data in Figure 1. 

Unlike 67075,93, handpicked and magnetically separated mineral fractions from 67075,99, including 

PL#2, OP#2, and a pyroxene-olivine mixture (PXO), were subjected to several dilute acid leaches designed to 

remove all terrestrial contamination and strip the grain surfaces of any adsorbed Pb component [4,5]. The 

remaining Pb in the residues should ideally repreaent in situ Pb incorporated during anorthosite formation as 

well as any radiogenic Pb that has accumulated from the decay of U and Th over - 4.36 Ga. 

HBr and HNO3 leaches (open mangles and squares, respectively) form a mixing line between PL (#1 & 

#2) and blank Pb (star; terrestrial contamination), indicating the removal of blank Pb as well as some PL-type 

Pb during these steps. Two HBr leaches show anomalous behavior, ploaing slightly to the right of the trend, 

indicating the possible removal of meteoritic material [6,7] perhaps similar to Canyon Diablo Troilite Pb 

(CDT) 181. 

Residues from the leaches (solid circles) do not form a line as originally expected, but instead define a 

triangle formed by PL#l, OW2, and PXO, indicating that 67075 is composed of minerals from more than one 

source and probably of more than one age. Both PL#1 & #2 plot along the trend toward an apparent initial 

radiogenic lunar Pb composition, perhaps represented by 67075 whole-rock (WR#2) from Oberli et al. [9]. 

However, PL#l, having been subjected to only one acid leach may not have had all the surficid Pb removed, 

whereas PL#2 after several acid leaches should represent more closely the "true" PL-Pb component. This 

possibility is fcrther indicated by the observation that PL#2 lies along the extension of the tie line between 

PXO and MAG as it should, since MAG is a magnetically separated mixture of PXO and PL (containing 

polymineralic grains of plagioclase and pyroxene or olivine). 

The obvious discrepancy between O w l  and OP#2 is not well understood, however, we note that the 

HBr leach for OP#l lies on the PL-blank Pb trend whereas the HBr leach for OP#2 is one of the anomalous 

leaches that lies off the trend towards CDT, indicating that OP#2 may have contained substantially more 

meteoritic material than OWl. 

The most exciting result from 67075,99 is the very radiogenic Pb data (206~b/204~b > 1500) of PXO, 

yielding a Pb-Pb isochron age of 3304 f 15 Ma (dashed line), assuming all the 2 0 4 ~ b  is blank Pb. This age is 

very similar to mare basalt and green glass ages from Apollo 15 samples [10,11], and indicates that 67075 could 

not have been lithified before -3.3 Ga and is, therefore, not a primitive anorthosite. Compositions of pyroxenes 
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in 67075 do not deviate significantly from other A-16 anorthosites [12]; however, the olivine composition of 

Fo44 in 67075 is extremely rare compared to other A-16 anorthosites and may indicate that olivine is a mare 

basalt-age component [13]. This result is not totally unexpected as Simon et al [14] have identified mare 

components of green and orange glass and olivine in A-16 regolith breccias and soils. This suggests that 67075 

may actually be a loosely consolidated regolith breccia, lithified and excavated during the North Ray cratering 

event 1151. 

If PL#2 is a better representative of the PL-Pb component, we can revise our previous Pb-Pb age to 

4.28 k 0.09 Ga (solid line) for 67075, assuming OP#l and PL#2 are primary and non-xenocrystic. This 

revision in no way alters our previous conclusion that U-Pb isotopes from PL and OP of 67075 indicate an 

initial p value of -250 - 625 for the Moon. 
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Figure 1: Pb isotopic data for Apollo 16 anorthositic breccia 67075. 
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