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NEW COMPOSITIONAL DATA FOR REGOLITH SAMPLES FROM THE 
SOUTH MASSIF AND LIGHT MANTLE AT APOLLO 17. Randy L. Korotev, Dept. of 
Earth & Planetary Sciences and McDonnell Center for the  Space Sciences, 
Washington University, St. Louis, MO 63130. 

Although collected 15 years ago, several regolith samples returned by 
the  Apollo 17 mission to the Moon have not been characterized for chemical 
composition. Among these a re  samples from the South Massif (station 2) and 
adjacent light mantle (stations 2a and 3). These soils a r e  important for 
understanding the highland components of the Apollo 17 site because they 
have the lowest fraction of mare material of any Apollo 17 soils (about 7-10% 
mare basalt and orange glass [1,21), The light mantle i s  generally 
interpreted a s  a n  avalanche deposit of material from the top of the South 
Massif and soils and rocks from station 2, 2a, and 3 are thought to be 
material from the upper slopes of the massif [1,3]. Morris e t  al. [ 4 ]  list 
seven samples from the South Massif and light mantle for which virtually no 
chemical data exist. For this work, these seven samples have been analyzed 
by instrumental neutron activation. Results a re  presented in Table 1 and 
discussed below. 

72211, 72241, 72261, 72431, & 73151. The four samples from station 2 and 
one of the two samples from station 2a a re  compositionally very similar to 
each other and similar to previously analyzed soils from the South Massif. 
From mass balance-mixing calculations, the soils appear to be predominantly 
mixtures of approximately equal proportions of noritic melt rock and anortho- 
sitic gabbro, which a r e  common components of breccias collected on the South 
Massif, with a small amount (8-10%) of "contamination" by mare material. 

73211. The only sample from station 3 of the seven analyzed here has 
a n  unusual and unexpected composition. I t  i s  generally similar to the 
samples above, but concentrations of the rare-earth elements (REE) and Th 
a re  about a factor of 2 greater. Curiously, the other incompatible trace 
elements (ITEs) analyzed - Ba, Hf, and Ta - are  not enriched a t  all (U is 
slightly enriched). Consequently, the  enrichment in REE and Th cannot be 
the result of an excess of a component with KREEP-like abundances of ITEs, 
such a s  the ITE-rich, noritic melt rock ("LKFM") found a t  Apollo 17. There 
i s  no known, common rock type from Apollo 17 that can explain the unusual 
composition obtained for this sample. Unfortunately, of the five regolith 
samples collected a t  station 3, there appear to be no published data for REE 
taken by a high-precision technique with which to compare the results 
obtained here [3]. I t  is likely that  the analyzed subsample contains an  
unrepresentatively high quantity of some minor mineral phase that is very  
rich in REE and Th, such a s  apatite. The enrichment could be explained by  
a 0.1 mg particle of apatite such a s  those reported by [5]. Such sampling 
problems have been observed previously in soil samples of this mass [6,7]. 
If so, the results in Table 1 do not represent the sample 73211. 

73131. Sample 73131 was collected a s  a friable regolith breccia. I t  was 
treated a s  a fines sample in the curatorial facility because i t  did not survive 
transportation a s  a coherent rock [4]. Sample 73131 is immature, unlike most 
other South Massif soils which a r e  submature to mature, with respect to 
surface exposure [4,81. Morris noted that 73131 had a lower FeO 
concentration than any other Apollo 17 soil [ 8 ] .  The results obtained here 
confirm that the composition is distinctly different from other South Massif 
soils (Table 1 ) .  Most notably-, it has a lower concentration of Eu and lower 
concentrations of all elements that  a re  characteristic of mare basalt, i.e., Sc, 
Cr, Fe, and Co. It also has concentrations of ITEs about 20% lower than in 
typical South Massif soils. The lower Ni and I r  concentrations are  consistent 
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with i t s  immaturity. Although somewhat richer in elements associated with 
mafic mineral phases, sample 73131 is similar in composition to the most mafic 
soils from Apollo 16, those from station 5. ITE concentrations a r e  nearly 
identical to those of 65501 (Table 1). Like all Apollo 17 soils, 73131 has much 
lower concentrations of siderophile elements (Ni, Ir ,  Au) than Apollo 16 soils. 

Preliminary mass balance calculations indicate that  73131 contains only 
about 2% mare components, compared to about 10% for the other station 2a 
soil, 73151. The difference in concentration of Eu and ITEs can be explained 
by a greater ratio of anorthositic gabbro component to noritic melt rock 
component [see 11, that  is, approximately 60/40 in 73131, compared to 50/50 in  
73151. Thus, the ratio for 73131 is more similar to that of soils collected 
from the  North Massif than that  of other South Massif soils [I]. This 
suggests  that  73131 is not simply the nonmare end member of soil such a s  
that  found a t  station 2. Instead, 73131 may be regolith derived from a 
stratigraphically lower par t  of the South Massif, which Rhodes e t  al. [ I ]  
suggest  may be of similar composition to the North Massif. In  any case, 
73131 is an important sample of Apollo 17 regolith uncontaminated by mare 
components. 

Arhodedg8ent. Thanks to Dlck Horrls for encoursglng ne to analyze these saaples. 
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Table I. Results of mot-tal neutron actlvatlon anallsls. 
All  sasrple masses: appmxlmatelg 50 m ~ .  65001 data f m  I81. 

statlm: 2 2 2 2 (A161 2A ?A 3 
unlt 72221 72241 i2261 i2431 65501 73131 73151 73211 unc. 
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