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The Apollo 15 s o i l s  e x h i b i t  cons ide rab le  composit ional  v a r i a b i l i t y  which 
can be r e l a t e d  t o  se lenograph ic  p o s i t i o n  wi th in  t h e  a r e a  sampled. A number o f  
previous  au thors  (e .g .  ( 1 ) , ( 2 ) , ( 3 ) , ( 4 ) , ( 5 ) )  have d i scussed  va r ious  a s p e c t s  of 
s o i l  composit ion a t  t h e  Apollo 15 l and ing  s i t e ,  but  no u n i f i e d  i n t e r p r e t a t i o n  
of  major and t r a c e  element d a t a  f o r  s o i l  samples from a l l  sampling s t a t i o n s  
has  y e t  been made. Mul t ip le  samples t aken  a t  any given sampling s t a t i o n  have 
e s s e n t i a l l y  i d e n t i c a l  composit ions f o r  t h e  elements we ana lyse  ( s e e  15261 & 
15271, i 5501 & 1551 1 ,  i n  Table 1 ),  and we t h e r e f o r e  cons ide r  i n d i v i d u a l  s o i l  
samples as r e p r e s e n t a t i v e  o f  o v e r a l l  s o i l  composition at  t h e  s t a t i o n s  from 
which t h e y  were c o l l e c t e d .  We have analysed s o i l s  from s i x  s t a t i o n s  (Table 1 
and ( 6 ) )  and have t a k e n  d a t a  f o r  s o i l s  from two a d d i t i o n a l  s t a t i o n s  from (1  ). 
A s  can be  seen from Fig.1 a l l  t h e  Apollo 15 s o i l s  conta in  a s i g n i f i c a n t  pro- 
p o r t i o n  o f  F ra  Mauro o r  KREEP t y p e  m a t e r i a l s  ( u s i n g  Z r  a s  an i n d i c a t o r  
element) .  Many s o i l s  must a l s o  con ta in  an u l t r a m a f i c  component such a s  t h e  
Green Glass  ( 7  ) i n  o r d e r  t o  e x p l a i n  t h e i r  s l i g h t l y  h igher  MgO content  r e -  
l a t i v e  t o  t h e  Basa l t s .  The p l o t s  i n  Fig.  1 a l s o  suggest  t h a t  r e l a t i v e l y  l i t t l e  
A n o r t h o s i t i c  Gabbro (e ,g .  15418) o r  Anor thos i t e  is  p resen t  i n  most s o i l s .  

I n  o rde r  t o  make a more coherent  i n t e r p r e t a t i o n  of  both t h e  major and 
t h e  t r a c e  element d a t a  a v a i l a b l e  we have used R-mode f a c t o r  a n a l y s i s  and 
composi t ional  mixing models t o  express  s o i l  c h a r a c t e r i s t i c s .  Fig.2 shows 
c l e a r  s e p a r a t i o n  between s t a t i o n s  a t  t h e  Appenine Front (2 ,6 ,7 )  and t h o s e  on 
t h e  mare s u r f a c e ,  i n d i c a t i n g  a s i g n i f i c a n t  o v e r a l l  chemical d i f f e r e n c e  t h a t  
was not  shown i n  Fig. 1 .  Fig.2 a l s o  i l l u s t r a t e s  t h a t  t h e  r e l a t i v e l y  h igh Z r  
abundances a t  s t a t i o n  9 and t h e  LM s i t e  must be l a r g e l y  due t o  t h e  presence 
o f  a KREEP component, r a t h e r  than  a low-K Fra  Mauro compo~en t ,  a t  t h e s e  
s t  a t  ions .  

In  t h e  mixing model c a l c u l a t i o n s  shown i n  Table 2 we have included t h o s e  
components which a r e  known t o  be  p r e s e n t  i n  t h e  s o i l s  from s t u d i e s  of  s o i l  
p a r t i c l e s  and g l a s s e s  ( 3 ) , ( 5 ) .  Both low-K F r a  Mauro and A n o r t h o s i t i c  Gabbro 
dec rease  i n  abundance, wi th  a corresponding i n c r e a s e  i n  t h e  b a s a l t  component, 
a s  one goes  from s t a t i o n s  a t  t h e  Front t o  those  on t h e  Mare. KREEP i s  n o t  a 
ub iqu i tous  component i n  Front  s o i l s  ( i t  i s  absent  a t  s t a t i o n  2 )  which, 
t o g e t h e r  wi th  i t s  higher  r e l a t i v e  abundance a t  t h e  LM s i t e  and s t a t i o n s  6,7 
and 9 s t r o n g l y  sugges t s  t h a t  it may be de r ived  from t h e  A r i s t i l l u s  o r  
Autolycus r a y  c r o s s i n g  t h e s e  s t a t i o n s  ( 3 ) , ( 5 ) .  Neither t h e  abundance o f  Green 
Glass ,  nor  t h e  r e l a t i v e  p ropor t ions  of t h e  two mare b a s a l t  types  appear t o  
vary s y s t e m a t i c a l l y  wi th  p o s i t i o n  i n  t h e  a r e a  sampled. 
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Fig.1 P l o t  o f  %MgO and 

and major rock types .  
".l2O5 a g a i n s t  Z r  (ppm) f o r  Apollo 5 s o i l s  

s o i l  samples wi th  s t a t i o n  numbers 
rock t y p e s ,  coded a s  fo l lows :- 

LKF'M = low-K Fra  Mauro 
OB = Oliv ine  normative Basal t  
QB = Quartz normative Basal t  
G Green Glass 
15418 = A n o r t h o s i t i c  Gabbro ( 1 5 4 1 8 )  

F i g . 2  P l o t  o f  f a c t o r  s c o r e s  on t h e  
f i r s t  two f a c t o r s  ob ta ined  by R-mode 
f a c t o r  a n a l y s i s  o f  s o i l  and rock 
d a t a  f o r  20 elements (major elements 0 

(U 
t Nb, Z r ,  Y ,  S r ,  Rb, N i ,  Co, V ,  Ba). 
80% o f  t h e  t o t a l  v a r i a n c e  i s  - o 
accounted f o r  by t h e  first two 0 

5 
LL 

f a c t o r s  

Symbols and codes a r e  t h e  same a s  
i n  Fig. 1. -2i +lute 
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TABLE 2. CALCULATED UMING ~ O D E L S  FOR AWLLO 15 SOILS 

~uartz '  Basalt 

ol ivinet  

15418 

Low-K Fra naum 

Green Glass 

am 
CC-1  Heteari te  

Spur St. George Llbm 

Sta. 7 Sta. 2 Sta. 1 

Dme 

Sta. 4 

La scKp 

Sta. 9 

R i l l e  

Sta. 9a 

Total Basalt 24.0 22.1 19.8 50.6 47.9 40.4 50.7 68.9 . 
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' ~ u a r t z  and Olivine normative. , - -  . . . \ '  - 
, . * . s .  L. ,. 

- ,  
3ata fo r  s o i l  compositions a r e  ,& ~ d b l e . 1 ,  LSPET ( I ) ,  and published d a t a  a s  ' c o l l & c t d  i n  t k e  L&& ~ w p l e  Database. 

Data f a r  mixing cmponents are f r o m  ( 2 )  and t h e  Lunar Sample Database. 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


