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chemical variation among Serenitatis impact melt breccia samples in the Taurus- 
Littrow Valley, Apollo 17 landing site. Graham Ryder and Karen Stockstill, Lunar and 
Planetary Institute, 3600 Bay Area Boulevard, Houston, TX 77058-1 1 13. 

Samples from the Serenitatis melt sheet collected as far apart as 15 lan at the Apollo 17 landing site form 
a reasonably coherent cluster of compositions. In the present study, 3g chips of 18 rocks were analyzed to better 
assess any variation that exists among samples. Previous analyses were mainly on samples less than 500 mg, and 
most less than 200 mg, and hence are subject to greater sampling uncertainties. Neutron activation was performed 
on -80 mg aliquots of homogenized powder. The analyses show that there are small but real differences among 
samples at the 3 g level, but that for most elements the dispersion is no wider than for the Manicouagan melt sheet. 
However, this study confirms that there are some systematic differences between the North and South massif 
samples as suggested by [I]. 

Samples collected from the highlands at the Apollo 17 landing site are dominated by impact melt breccia 
that form a chemical cluster and are almost universally accepted as samples of the Serenitatis melt sheet. These 
were collected as soil particles, individual rocks, and chips from boulders. At impact craters on the Earth, melt 
sheets tend to be quite homogeneous (e.g. Manicouagan [2]), and this characteristic of impact melts has been used 
in lunar sample studies to define particular events e.g. [3,4]. However, basins have much larger melt sheets than 
any terrestrial examples investigated, and it is not yet known whether this generality of homogenization might 
break down at such scales. The collections on the Apollo and Luna missions are inadequate to fully address this 
issue, yet it is essential for an understanding of lunar geochronology, history, and evolution. 

In the present study, we are attempting to characterize the homogeneity of the melt identified as 
Serenitatis at the Apollo 17 landing site, as a first step in characterizing the homogeneity of basin melts in general. 
Most previous analyses have been made on fairly small samples mainly less than 200 mg, and are thus susceptible 
to sampling errors that are exacerbated by the fact that such melts contain clasts. We were allocated 3 g chips of 18 
rocks that we had identified as being from the Serenitatis cluster, such a mass being likely to eliminate many of the 
main sampling errors. The samples are from both individual rocks and from chips from the main boulders. 
Comparison of the chemical variation among such samples with the variation among smaller sizes can provide 
information on the scale of variation. By integration of petrographic (e.g. clast content and grain-size) data we can 
assess the relative balance of clast variation and melt variation on the total variation. We ground each 3 g sample 
into a fine powder, and have conducted instrumental neutron activation analyses on them (including replicates of 
four samples from the Station 6 boulders). We have also prepared glasses for microprobe analyses for major 
elements by fusing on Mo strips under argon atmosphere. 

We report here conclusions from a preliminary inspection of the neutron activation data. Some of this 
data is shown here as x-y plots (Figs. 1-5). A full report including greater analysis of the neutron activation data, 
the major element data, the petrographic context, comparisons with all previous analyses, and comparisons with all 
other Apollo 17 impact melts (such as the aphanites) will be made later. 

In the plots shown, the data for the 18 samples form clusters that show no more dispersion than do a 
similar number of samples from the Manicouagan sheet (which apparently were homogenized from much larger 
samples). One sample is peculiar, in that it has much lower Sm (8 ppm); the reasons for this are not known, as 
previous analyses of this same sample fall in the main group. Our own chip did not appear in any way peculiar 
and did not appear to be a clast or to contain excessive clasts. The sample with highest Sm (18 ppm) is similarly 
high in prevous analyses also; it may contain excessive amounts of a K-and REE-rich clast population that has 
been identified in it. Figure 2 shows that the South Massif samples tend to have lower Eu than do the North 
Massif samples, as suggested by [I], and perhaps even greater in magnitude than they suggested. Sc and Cr might 
be higher among the South Massif samples (Figures 43). Thus there might be a geographical bias even over what 
is a fairly small distance by basin standards that might be magnified over the basin as a whole. However, while 
these differences are significant and real, they are still very small. 

Figure 3 shows that there is no correlation of Co with FeO, thus the iron in the Fe-metal is not a 
significant amount of the total metal in the sample (unlike Apollo 16). We have not yet established whether the 
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lower Co apparent in the North Massif samples is real and is matched with lower Ir, Au, and Ni, although lower Ni 
in the North Massif was suggested by [I]. 
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