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The last manned lunar mission, Apollo 17, landed in a valley at the edge of Mare Serenitatis. The valley floor is covered 
with mare basalt and the surrounding massifs are ejecta deposited during the Serenitatis impact event (Fig. 1) [I]. Apollo 17 soils 
(<1 mm regolith fines) consist of pulverized basalt and pyroclastics Corange glass') associated with the mare volcanism as well 
as debris from wasting of the surrounding highlands massifs. 

In their classic study, Rhodes et al. [2] showed that the variation in chernical compositions of the soils was related in a 
reasonable way to the geology of the site. Variation in the proportions of four lithologic components accounted for the variations 
in soil composition. These components were represented by (1) high-Ti mare basalt (average of typical valley-floor samples), (2) 
orange glass (74220 'soil,' which consisted almost entirely of pyroclastic glass), (3) noritic impact melt breccia (typical matrii of 
highlands boulders), and (4) anorthositic gabbro (a typical clast material in the bouklers). Three compositional groups were 
recognized among the soils: (1) valley floor type soils, dominated by mare basalt and orange glass, but contaminated with 
highlands materials, (2) South Massif type soils consisting primarily of about equal proportions of noritic breccia and anorthositic 
gabbro with only minor (usually e l 0  %) contamination by mare materials, and (3) North Massif type wile, whkh contained a 2-to- 
1 ratio of anorthositic gabbro to noritic breccia and a large component (>25 %) of mare material (basalt and orange glass). 

Of the 68 samples collected as surface and trench boils at the Apollo 17 site, less than half have been analyzed for 
chernical composition by INAA (instrumental neutron activation analysis) and for many, no compositional data are available at all. 
In particular, compositional data are scarce for the 19 samples from the North MassWSculptured Hills area (stations 6, 7, and 8; 
LRV stops 10 and 11; Fig. 1). This study was undertaken to fill in gaps in the compositional database for Apollo 17 soils and seek 
fine structure in the compositional variations that might provide further understanding of the site geology. For this study, a total of 
65 samples was analyzed by lNA4 [3], including duplicate subsamples of several soils CA' and 'B' in Table 1) and 7 samples from 
a previous report on soils from the South Massif area [4]. The 'orange glass' soil, sample 74220, was sieved with a 100 mesh (1 50 
pm) nylon sieve; 'C and 'P represent the resulting coarse and fine grain-size fractions (Table 1, Fig. 2). Resub for elements Sc 
and Sm are plotted in Fig. 2a; for reference the soil compositions are compared to the mixing-model components of Rhodes et el. 
[2] in Fig. 2b. 

In general, the soil compositions plot within the triangular field defined by the 3 extremes of Rhodes et al. [2], the South 
Massif soils, the North Massif soils, and the valley floor soils. At one extreme, the sample with the lowest Sc concentration, 731 31 
from station 2a (LRV-4), is not a true soil, but afriable regolith breccia which disaggregated before processing in Houston [I ,4]. In 
Fig. 2b it plots almost on a line between the two highlands lithologic components, suggesting that it is virtually devoid of any mare 
components. The high proportion of noritic breccia component (Apollo 17 KREEP) in the South Massif soils (stations 2,2a, and 3) 
is reflected in their high Sm and low Sc concentrations. All soils from stations 6,7, and 8 in the North Massif/Sculptured Hills area 
are generally similar to each other in composition. lt is clear from the geometry of Fig. 2 that these soils contain more mare 
material than the South Massif soils, with those from station 8 corrtaining a higher proportion than those from station 6. Soil 78121 
from W - 1  1 is indistinguishable from the Won-8  soils. 

Different soils from a given sampling station are usually similar to each other in composition. An exception is station 5. 
Soil 75061, collected on 7op of boulder in block fielda [I] has the greatest Sc (and Fe) concentrations among Apollo 17 soils, 
almost as great as that of mare basalt The other station4 soil, 75081, collected between boulders in the same block field, is 
similar to other valley floor soils, particularly those from the WALSEP area (Fig. 2a; 75081 data from [q). 

Except for 75061, Sc concentrations in valley floor soils generally decrease with increasing proximity to the North Massif 
or the light mantle from the South Massif (an avalanche deposit [I]), indicating progressively lower proportions of mare basalt. 
The progression is somewhat systematic. In Fig. 2, soils from many of the stations plot along a linear trend b e e n  Valley Floor 
soils (station 1 and LRV-12) and the North Massif soils (station 6). The trend includes several light-mantle soils which we might 
expect, based on site geography, to be intermediate In composition between the valley floor soils and the South Massif soils. For 
example, 751 11 from W - 7  on the fringe of the light-mantle deposit is compositionally indistinguishable from the station-9 soils 
near the North Massif. Similarly, both LRV-3 soils (72150 and 72161), although collected between two tongues of the light mantle, 
are very similar to 76121 from LRV-9 on the valley floor near the North Massif. [In Fig. 2 orangeglass soil 74220 appears to plot 
on the trend discussed above, but on other 2-element plots, e.g., those including Cr, it is clearty compositionally unique.] This 
observation was made first by Rhodes et al. [2] who postulated that the massif component of the LRV3 soils consists primarily of 
material from the lower slopes of the South Massif, which may be similar to the North Massif in conteining a large component of 
anorthositic gabbro, while the station 2 soils derive from the upper slopes which contain a greater component of noritic breccia. 

Anomalous soils include previously unanatyzed sample 761 31 from LRV-10 at the base of the North Massif (-4 m north of 
Turning Point rock' [I]). lt is richer in Sm and other incompatible trace elements than soils from nearby station 6 and other North 
Massif type soils indicating a higher proportion of noritic breccia component This component probably derives from the upper 
slopes of the North Massif. Previously unanatyzed sample 741 11 from LRV-5 probably consists of ejecta from a 15m crater in the 
light mantle. h is intermediate in composition between the South and North Massif soils. From the description in Monis et al. [6], 
it is not clear whether the soil contains material from a disaggregated regolith breccia collected with the soil. 

The station 4 soils 74241 and 74261, particularty the former, have higher concentrations of Sm (Fig. 1) and Na (not 
shown) than other soils of similariy high Sc concentration. These enrichments do not result from the gray, ropy glass which is a 
significant component of thsse soils because the ropy glass is not unusually rich in ITEs and N a  
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