
CHEMISTRY OF SOME ROCK TYPES AND SOILS FROM THE APOLLO 1 5 ,  1 6  AND 
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The major  and minor element  composi t ions  of two Apollo 1 5  mare b a s a l t s  
(15065 and 15597) ,  f o u r  Apol lo  1 6  b r e c c i a s  (61016, 66095, 67559 and 68415),  
one s o i l  (65500),  t h r e e  Apollo 1 7  s o i l s  (74121, 74220 and 74241), one mare 
b a s a l t  (70017),  and one b r e c c i a  (76055) have been de termined by t h e  combined 
semi-micro (50-mg sample a l i q u a n t s )  a tomic  a b s o r p t i o n  and c o l o r i m e t r i c  spec-  
t rophotometry  p rocedure  p r e v i o u s l y  d e s c r i b e d  (1, 2 ) ,  excep t  f o r  K by i s o -  
t o p e  d i l u t i o n  - mass s p e c t r o m e t r y  (1 ) .  The a n a l y t i c a l  r e s u l t s  a r e  p r e s e n t e d  
i n  Tab le s  1 and 2 .  

Both a  whole-rock p o r t i o n  and a  heavy l i q u i d  s e p a r a t i o n  of t h e  b l a c k  
m a t r i x  m a t e r i a l  of b a s a l t  15597 were analyzed .  T i ,  Na, P  and l i t h o p h i l e  
t r a c e  e lements  a r e  s een  t o  be  h i g h e r  i n  t h e  m a t r i x  than  i n  t h e  whole rock .  
M a t e r i a l  from two f r agmen t s  (one-gram and five-gram p o r t i o n s ) ,  s e p a r a t e d  by 
some 10  cm i n  t h e  o r i g i n a l  specimen,  of  b a s a l t  15065 were s t u d i e d  and 
found t o  p o s s e s s  d i s t i n c t l y  d i f f e r e n t  bu lk  chemical  composi t ions .  S i m i l a r  
o b s e r v a t i o n s  have  been d i s c u s s e d  by C u t t i t t a ,  e t  a l .  ( 3 ) ,  and by Rhodes and 
Hubbard ( 4 ) ,  who have  c l a s s i f i e d  Apol lo  1 5  mare b a s a l t s  i n t o  two d i s t i n c t  
t y p e s ,  one q u a r t z  normat ive  and t h e  o t h e r  o l i v i n e  normat ive  i n  a  p l o t  of T i 0  
v e r s u s  MgO. The chemica l  composi t ion  ( p a r t i c u l a r l y  T i ,  Mg and Fe i n  Tab le  1f 
of t h e s e  two f r agmen t s  p l a c e s  15065 i n  bo th  of t h e s e  mare b a s a l t  groups .  

The d a t a  i n  Tab le  2  f o r  coarse-gra ined  a n o r t h o s i t i c  rock  61016 i s  from 
a  hand-picked 100-mesh s i z e  s e p a r a t e  of  t h e  p u r e s t  w h i t e  m a t e r i a l .  The com- 
p o s i t i o n  of b r e c c i a  67559, from t h e  s o u t h e a s t  r i m  of North Ray C r a t e r ,  i s  
ve ry  s i m i l a r  t o  t h a t  of b r e c c i a  68415 from n e a r  t h e  n o r t h e a s t  r i m  of South 
Ray C r a t e r .  Analyses of two 68415 f ragments  gave v i r t u a l l y  i d e n t i c a l  r e s u l t s .  
Unsieved s o i l  f i n e s  65500 h a s  h i g h e r  S i  and Mg and lower Al and Ca c o n t e n t s  
t han  a lmost  a l l  Apollo 16  s o i l s  observed  t h u s  f a r .  

The composi t ion  of sample 70017 shows i t  t o  be t y p i c a l  of t h e  Apol lo  1 7  
s u b f l o o r  b a s a l t s  r e p o r t e d  i n  t h e  l i t e r a t u r e  a s  be ing  c h a r a c t e r i z e d  by low 
Si02  and h i g h  Ti02 c o n c e n t r a t i o n s .  The composit ion of b r e c c i a  76055, excep t  
n o t a b l y  f o r  h i g h e r  Mg and lower S i ,  i s  g e n e r a l l y  s i m i l a r  t o  Apollo 14 KREEP- 
type  rocks .  
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TABLE 1. Chemical Compositions of Two Apollo 15 Mare Basalts. 

CONSTITUENT 

Si02 

Ti02 

A1203 

MgO 

CaO 

FeO 

Mno 

'2'5 

Cr203 

K2 

TOTAL 

STN 1 STN 1 STN 9A 
MATRIX WHOLE ROCK 
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TABLE 2. Chemical Compositions of Some Apollo 16 and 17 Soils and Rocks 

CONSTITUENT 61016,184 65500,5 66095,50 67559,3 68415,79 
STN 1 STN 5 STN 6 STN 11 STN 8 

SiO2 

CaO 
Na20 
FeO 
Mno 
p205 
Cr2@3 
K2 0 
TOTAL 

CONSTITUENT 
74121,16 76055,3 70017,23 74220,40 74241,20 
LRV 6 STN 6 LM STN 4 STN 4 

Si02 
Ti02 
A1203 
Mg 0 
CaO 
Na2 0 
FeO 
mo 
p205 
Cr203 
K2 0 
TOTAL 

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


