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The Apollo 17 soils exhibit considerable compositional vari- 
ability which can be more closely related to selenographic posit- 
ion than at any other Apollo landing site. Rhodes (1) has recog- 
nised three compositional and selenographic groups of Apollo 17 
soils,and we have combined his data (2) with our own  a able 1) in 
order to more precisely define the compositional characteristics 
of the Apollo 17 regolith. In order to make a unified interpre- 
tation of both the major and the trace element data available we 
have used principal component analysis and compositional mixing 
models to express soil characteristics. Fig. 1 shows that the 
three major soil groups recognised by Rhodes (1) are chemically 
distinctive with regard to relative concentrations of 18 elements, 
and Fig. 2 shows that soils from each individual Station are com- 
postionally distinct. These differences can also be expressed in 
terms of the major rock types present in each soil or group of 
soils (derived from compositional mixing models) as shown in Thble 
2. Dark Mantle soils from Stations la, 5 and ~~/ALS~p,together 
with two soils from Station 4 (74240,74260) contain a high pro- 
portion of a basaltic component which has probably been derivedin 
large part from the underlying sub-floor basalts. Light Mantle 
soils from Stations 2,3 and 4 (74121) contain virtually no basal- 
tic component and are compositionally dominated by anorthositic 
gabbro and KREEP-rich breccia. The soils from Stations 6,8 and 9 
are intermediate in character and vary systematically in compo- 
sition with their distance from the North Massif and Sculptured 
Hills. The overall variation in soil composition according to pos- 
ition on the valley floor is striking and suggests that most of 
the soil components are of relatively local origin. However,some 
of the compositional mixing models show appreciable residuals for 
a number of elements suggesting that foreign soil components are 
present, but probably in lower proportions than has been typical 
at other Apollo landing sites. 

Analytical data on four size fractions of Dark Mantle soil 
75081 are given in Table 1. Many elements vary systematically with 
grain size and it is clear that the finest fraction of the soil is 
enriched not only in a KREEP-rich component as noted by Evensenet 
a1 (3),but is also enriched in an "Orange Soil" component. The 
concentration of material of "Orange Soil" composition in the 
finest soil fractions,together with its ubiquitous presence in all 
analysed Apollo 17 soils (as indicated by their relatively high 
Zn contents) suggests that this material is not of immediate 
local origin. 
References: (1) Rhodes,J.M.(1973) EOS,54,6,609-610. (2) modes, 
J.M. ,et al. (1973) in llApollo 17 Lunar Sample Information Catalog" 
p.50. (3) Evensen,N.M., et a1.(1973) EOS, 54, 6, 587-588. 
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CHEMICAL ANALYSES OF APOLLO 17 SOILS AND BRECCIA 

MAJOR ELEMENTS (26) 

74121,2 74220,31 76321,3 78221,l 76501.12 75081,66 75081,66 
A B 

So i l  S o i l  So i l  S o i l  S o i l  So i l  S o i l  
+60# -60+120fF 

44.51 39.03 44.19 43.67 42.83 39.73 40.06 

2.56 8.72 2.95 3.84 5.28 10.45 9.89 
19.36 6.47 18.68 17.13 15.65 10.18 10.25 

10.24 22.13 10.36 11,68 13.18 17.66 17.74 

0.132 0.273 0.135 0.157 0.177 0.235 0.237 

9.93 14.44 10.82 10.55 10.01 9.36 9.71 

12.44 7.62 12.24 11.79 11.51 11.04 10.79 

0.40 0.34 0.40 0.37 0.38 0.37 0.37 

0.134 0.077 0.124 0,092 0.090 0.067 0.065 

0.136 0.043 0.113 0.080 0.082 0.071 0.069 

0.269 0.684 0.272 0.321 0.355 0.491 0.477 

0.083 0.073 0.080 0.088 0.109 0.125 0.120 

100.194 99.900 100.364 99.768 99.653 99.779 99.778 
0.042 0.037 0,040 0.044 0.055 0,063 0.060 

100.152 99.863 100.324 99.724 99.598 99.716 99.718 
TRACE ELEMENTS ( p p m )  

16.5 13.6 15.8 13.3 15.2 20.2 19,8 

24 4 186 210 173 186 241 235 
53.7 43.8 48.6 45.1 50.4 73.7 71.2 

151 200 150 147 150 149 154 

3.6 1 .5  3.2 . 2.6 2.4 1 .8  1.4 

24.1 253 20.4 25.6 32.8 12.0 16.8 

8.4 26.3 5.2 5.8 10.0 3.2 4.1 
245 74.7 190 221 177 68.5 87.5 

33 6 2 30 34 32 2 5 26 

58 132 54 6 8 8 2 111 103 
164 82 139 109 102 9 5 89 
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F i g .  1 Vec to r  s c o r e s  f o r  Apol lo  17 F i g .  2  V e c t o r  s c o r e s  f o r  Apo l lo  17 s o i l s  
s o i l s  and s e l e c t e d  r o c k s  d e r i v e d  f rom d e r i v e d  f rom P r i n c i p a l  Component a n a l y s i s  
P r i n c i p a l  Component A n a l y s i s  of com- o f  s o i l  d a t a  o n l y .  Numbers on  d iagram 
b i n e d  r o c k  and s o i l  d a t a .  D a t a  a r e  r e f e r  t o  s t a t i o n  numbers a t  t h e  Apol lo  17 
from Tab le  1 and f rom Rhodes ( 2 ) .  s i t e  (1 = S t a t i o n  l a ,  0 = LM/ALSEP). D a t a  

a r e  f rom T a b l e  1 and f rom Rhodes ( 2 ) .  

T a b l e  2. Compos i t iona l  mix ing  models f o r  Apol lo  17 s o i l s .  

% B a s a l t  % A n o r t h o s i t i c  $ KREEP-rich % Orange 
Gabbro B r e c c i a  S o i l  

Dark Mant le  63 16 8 13 
L i g h t  Mant le  1 4 7 47 5 
S t a t i o n  6 13 53 28 6 
S t a t i o n  8 28 46 15 11 
S t a t i o n  9 3 6 34 1 2  1 8  
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