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Twelve of the samples of crystalline impact-melt breccia discussed In companion abstracts [IMBl,lMB3] have 
lithophile element concentrations virtually identical to each other and to the melt phase of dimict breccia 61015 [3,4] 
(Table 1; a single subsample of 61015 was also analyzed for this work). Concentrations of lithophile elements in the 34 
analyzed subsamples of this composition are exceedingly similar. For example, relative standard deviations (RSD) for Ca, 
Sc, Sm, and Eu are only 2.6%, 3.5%, 4.7%, and 1.8%, respectively (Fig. 1). However aa noted previously for samples of 
Apollo 16 dimict breccias, concentrations of siderophile elements are highly variable among the subsamples and are 
greater on the average than in any other type of lunar rnelt breccia [4]. For example, the mean Ni concentration (+ 1 s.d.) 
i f  the 34 subsampl& is 1090 + 440 (Fig. 2) indicating that the samples contain, on the average, about 1.7 % Fe-Ni metal 
of meteoritic origin [4]. (Sample 64578, a finegrained melt [symbol I in Fig. l a  of IMBl], probably also can be included in 
this group, although one subsample is anomalously feldspathic [glass coat?].) 

Apollo 16 dimict (dilithologic) breccias contain both a dark melt phase and an anorthosite lithology [3,5l. Only 4 of 
the 13 samples plotted in Fig. 1 are dimict breccias, however. Two of these (64476 and 64536) are from station 4 where 
several other samples of dimict breccia with a similar melt-phase composition were recovered [6] (Table 1). The dimict 
breccia melt falls at the low-Al, high Sc extreme of rocks classified as YHA basalts", 'group 2' impact melts [8,6], or 
'anorthositic gabbron melt [9,10] in earty studies. In order not to confuse this composition with more feldspathic melt 
compositions (lower Sc concentration) also identified as "group 2" melts and because the YigMness' of the cluster of 
dimict breccia melt compositions has been previously noted [10,4], 1 will call this composition the "dimict breccia" melt 
composition even though many of the rocks of this composition are not dimict breccias. Impact melt breccias with the 
dimict breccia composition have a variety of petrographic textures (Table 1) and were found over the entire Apollo 16 site. 
The samples listed in Table 1 were returned from stations LM, 1,2, 4, 5,6, 8, and 11. 

Despite the small range of compositions, concentrations of Sc and Sm correlate well among the subsarnples (Fig. 
la) and the correlation trend extrapolates toward the origin (Fig. 1 of [IMBl]). Similar correlations are obtained for other 
lTEs (incompatible trace elements) and elements associated with mafic minerals (e.g., Cr; Fig. 2 of [IMB3]). However, 
plots of "plagiophile" elements against Sc are either not correlated (Ca, Fig. lb) of only poorty correlated (Eu, Fig. Id). 
This suggests that the small variations in composition among the samples is a mixing effect between rnelt and small clasts 
or veins of anorthosite. The dotted lines in Fig. 1 show the effect of addition or subtraction of plagioclase such as that 
found in ferroan anorthosite to or from the mean composition of the melts breccias. WRhin analytical uncertainty, the data 
plot along the mixing lines. The most Sc-poor sample (symbol q, one of the M536 subsarnples) is equivalent to a mixture 
containing 13 % plagioclase and 87 % of the most Sc-rich sample (symbol G, one of the 64568 subsamples). 

A surprise result of this study is that previouly well-studied sample 66095 ("rusty rock' [I 11) has the composition of 
the dimict breccia melt. This is not obvious from previous reported results because some of the analyzed samples were of 
a more feldspathic lithology (as, apparently, is one of the 3 sub-samples analyzed here [IMBl, Fig. lb]) and the only 
previous INAA data are imprecise [see 5 and references therein]. Of the samples plotted in Fig. 1, the two subsamples of 
66095 (symbol w) have the lowest Sm concentrations and slightly (-6%), but distinctly, lower Sm/Sc ratios, thus 66095 
may not be as closely related to the other samples as, for example, the numerous station4 dimict breccias are to each 
other (64XXX, Table 1). However, slderophile element concentrations and ratios for 66095 are typical of other samples of 
dimict breccia melt (Fig. 2). Like 66095, the subsamples of 60625 analyzed here also contain numerous 'rusty" areas. 

Close inspection of the data shows other subtle, but systematic differences among the samples, even though they 
are compositionally more similar to each other than are samples from any other similariy-sized group of Apollo 16 melt 
breccias. For example, among the station4 melts, the poikilitic sample, &EX6 (symbol G, Fig. lc), has a lower average Ni 
concentration than the dimict breccia samples. Also, the scatter in IrIAu ratios among the 10 subsamples of dimict breccia 
(Fig. 2, symbols 1 ,  m, o, and q) is much less (RSD = 5.1 %) than that for the other 24 samples (RSD = 22.1 %). Although 
the average IrIAu ratio of most samples is about a third of the chondritic ratio, the ratios are particularly variable among the 
subsamples of 64586 (L), 65365 (O), and 68505 (S). Two of these are poikilitic and one is finegrained [5] (Table 1). 

lt is possible that all of the rocks discussed here were formed in a single major impact event and that the variations 
in composition and petrographic character represent the expected variation in rocks that crystallized from different 
regimes of the resulting melt (and perhaps modified by later impacts) [3,4]. Alternatively, the breccias may have been 
formed from impact of several different meteoroids of generally similar composition (high metal content, similar IrIAu ratio 
[4]) into a small region of relatively uniform composition. Combined petrographic and geochemical study of numerous 
samples of dimict breccia melt of variable petrographic type migM help distinguish between these possibilities. 
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Table 1 
Apollo 16 "dimict breccia" melt 

This work McKinley et a/. (1984) 

d 60625 P 64475 DB 
1 61015 DB 64537 DB 
rn 62255 DB 64546 DB 
o 64476 DB 64559 B 
q 64536 DB 65757 G 
r 64566 FG 67944,lO ? 
G 64568 P descriptions, from 
K 64585 BIP Ryder & Norman (1980) 
L 64586 FG DB = dimict breccia 
0 65365 P B = basaltic 
J 65906 B? P = poikilitic 
w 66095 B FG = fine grained 
s 68505 P G = glassy 
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