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Based on analysis of numerous 2 4  mm particles in the regolith [1,2], the average 
composition of impact-melt breccias from station 6 on the North Massif at Apollo 17 differs 
subtly from the average composition of impact-melt breccias from station 2 on the South 
Massif. The differences are not simply a result of the previously recognized differences in 
distribution of textural types between the massifs. About 23 of 172 (13%) melt-breccia par- 
ticles studied from station-2 soils 72443 and 72503 are characterized by low ratios of 
Eu/Sm (average 0.8 times as great) compared to typical particles, whereas about 4 of 54 
(8%) North Massif particles from 76503 have similarly low Eu/Sm ratios. Particles with low 
Eu/Sm also tend to have low Na/Sm (Fig. 1). The low-Eu samples appear to correspond to 
the aphanitic melts described in earlier studies [3,4] whereas the Eu-normal samples corre- 
spond to the poikilitic melts. The differences in Eu and Na must represent a significant 
difference in a plagioclase component of the two types of melt breccia (clasts or matrix com- 
ponents). The only sign5cant compositional difference between the two types of melt brec- 
cia previously noted was in Ti02 concentration [3,4]. However, even when only the most 
normal (presumably poikilitic) particles are considered (80% of North Massif and 70% of 
South Massif melt-breccia particles), the North Massif samples are distinct from the South 
Massif samples in having higher mean concentrations of N a  and Eu (by a factor of 1.06-1.07) 
and lower mean concentrations of Sc and Cr (by 0.92-0.94) (Figs. 2,3). Another striking 
compositional difference is that among the Eu-normal particles, Ni concentrations are dis- 
tinctly lower in the North Massif samples (mean and median: 200 and 95 pg/g) compared to 
the South Massif samples (mean and median: 297 and 270 pg/g) (Fig. 3). If the samples 
studied are representative of the melt breccias of the massifs, the results imply lateral varia- 
tion in the composition of Serenitatis impact-melt breccia on the scale of the Apollo 17 site. 

A number of samples, mostly from the South Massif are unusual compared to samples 
described in the literature in having high concentrations of ITEs (incompatible trace ele- 
ments), e.g., >18 yg/g Sm (Fig. 2). However, most of these samples have low Eu/Sm ratios, 
similar to the aphanitic melt (Fig. I), thus they may be ITE-rich variants of the aphanitic 
melt or samples with unusually ITE-rich clasts (we have not yet examined these particles 
petrographically). 

The differences observed here probably do not result simply because the melt-breccia 
particles from a given massif derive primarily from a single boulder and the boulders differ in 
composition. Although for aphanitic melt breccias, compositional differences exist among 
samples from different boulders [3], no such compositional differences have been reported 
among samples of poikilitic melt from different boulders, and our results imply a subtle com- 
positional difference between poikilitic melts of the two massifs. Note also that the North 
Massif particles studied here are from 76503, a sample collected 25 m from the station-6 
boulder cluster, and that most (78%) of the Eu-normal particles from the South Massif 
studied here are from 72503, which was collected distant from the station-2 boulders. How- 
ever, it is likely that the two massifs are stratifled [5], in which case the particles may not be 
representative of the respective massifs because even if the two massifs are structurally 
identical, most of the melt-breccia particles studied here from the North Massif may derive 
from a different stratigraphic position than the melt-breccia particles of the South Massif. 
Thus, the differences may reflect vertical instead of lateral variation in a thick deposit of 
melt. In either case, the compositional variability noted here in what are presumably sam- 
ples of poikilitic melt breccia diminish somewhat the arguments that compositional differ- 
ence between the aphanitic and poikilitic breccias require that they were formed in separate 
impacts [3]. It is likely that the differences in lithophile-element concentrations relate to 
differences in clast abundance or distribution, but it is unlikely that this is the cause of the 
difference in Ni concentrations. 
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Fig. 1. 'Low-Eu/Sm sampless are defined 
here (somewhat arbitrarily) as those for 
which the ratio ( C E & . ~ ) / C S ~  (concentra- 
tions in pg/g) is less than 0.08 and Csm < 18 
pg/g. The constant factor of 0.5 pg/g is 
applied because on a plot of Eu us. Sm (Fig. 
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300- ples analyzed here form a tight cluster corre- 
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Fig. 3. Melt breccias (mostly Eu-normal) from 
the North Massif tend to also have lower con- 
centrations of Sc, Cr (not shown), and Ni than 
those from the South Massif. 1000- 
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