
COMPOSITION OF SOME APOLLO 1 4 ,  1 5 ,  A N D  1 6  LUNAR 
BRECCIAS A N D  TWO APOLLO 1 5  FINES. R a l p h  P .  C h r i s t i a n ,  
S o l  Eerman, Edward J .  Dwornik,  H a r r y  J .  Rose ,  J r . ,  
i \ Ia r ian  ) I .  S c h n e p f e ,  U.S. G e o l o g i c a l  S u r v e y ,  R e s t o n ,  Va.  22092.  

"Whole r o c k "  a n a l y s e s  o f  s i x  A p o l l o  1 4 ,  f i v e  A p o l l o  1 5 ,  and 
s i x  A p o l l o  1 0  s a m p l e s  w e r e  d e t e r m i n e d  by a  combined t e c h n i q u e  o f  
X-ray f l u o r e s c e n c e ,  s e m i m i c r o  c h e m i c a l ,  and e m i s s i o n  s p e c t r o -  
g r a p h i c  a n a l y s i s .  The a n a l y s e s  f o r  t h e  A p o l l o  1 4 ,  1 5 ,  and 1 6  
s a m p l e s  a r e  g i v e n  i n  T a b l e s  1, 2 ,  and 3 ,  r e s p e c t i v e l y .  The 
h i g h l y  v a r i a b l e  m i n e r a l o g i c a l  and t e x t u r a l  c h a r a c t e r  o f  b r e c c i a s  
make i t  d i f f i c u l t  t o  r e l a t e  t h e  c o m p o s i t i o n  o f  t h e  sample  s p l i t  
t o  t h a t  o f  t h e  b o u l d e r .  

T a b l e  1 * 
C o m p o s i t i o n  o f  some A p o l l o  1 4  b r e c c i a s  

[ o x i d e s  i n  w e i g h t  p e r c e n t ]  

~ 1 ~ 0 ,  
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K 2 O  
T i 0  
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C r 2 0 3  
T o t a l  
ARC? 

48 .48  
1 6 . 7 7  

9 . 8 9  
l o .  6 9  

9 . 7 8  
- 7 5  
.94  

* T r a c e - e l e m e n t  d a t a  f o r  t h e  A p o l l o  1 4  s a m p l e s  were  n o t  a v a i l a b l e  
a t  t h e  d e a d l i n e  f o r  t h i s  a b s t r a c t  b u t  w i l l  b e  i n c l u d e d  i n  t h e  
P r o c .  o f  t h e  7 t h  Lunar  S c i .  C o n f .  

' ~ o t a l  r e d u c i n g  c a p a c i t y  measured  l e s s  t h e  r e d u c i n g  c a p a c i t y  
a t t r i b u t a b l e  t o  t h e  FeO c o n t e n t .  
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C O M P O S I T I O N  OF L U N A R  B R E C C I A S  

C h r i s t i a n ,  R .  P .  

T a b l e  2  8 

C o m p o s i t i o n  o f  some A p o l l o  1 5  l u n a r  s a m p l e s  
[ o x i d e s  i n  w e i g h t  p e r c e n t ,  e l e m e n t s  i n  ppmj  

1 5 0 1 2 , 1 0 8  15013 ,70  1 5 2 8 5 , 5  1 5 2 9 8 , 4 2  1 5 4 0 5 , 2 6  
S E S C ' F ~ ~ ~ S  S E S C ' F ~ ~ ~ S  B r e c c i a  Breccia B r e c c i a  

S i O ,  46 .77  46 .94  45 7 1  4 5 . 9 7  5 1 . 4 9  
A 1 2 0 3  1 6 - 7 5  1 4 . 4 6  1 6 . 5 5  1 5 . 9 3  1 5 . 4 4  
FeO 1 2 . 4 0  1 4 . 9 8  1 2 . 8 3  1 2 . 9 6  1 1 . 1 7  
MgO 1 0 . 3 5  1 0 . 3 5  1 1 . 0 5  1 0 . 9 6  7 . 3 3  
C a O  1 0 . 9 5  1 0 . 3 8  1 0 . 7 6  11.03 9 . 9 8  
Na20 45 . 4 4  .46  . 80  . 8 1  
K 2 O  . 2 1  . 2 2  027 - 1 7  . 8 2  
T i 0 2  1 . 4 6  1 . 7 2  1 . 5 6  1 . 5 2  1 . 8 0  
p 2 0 5  . 2 2  . 2 2  . 26  . I 5  . 7 2  
NnO . 1 7  . 2 1  . 1 8  . 2 0  - 1 9  
Cr20,  30 35 . 30  29 . 2 2  
T o t a l  1 0 0 .  0 3  1 0 0 . 2 7  9 9  9 3  9 9 . 9 8  9 9 . 9 7  
A R C  t t 3 . 0 7  t 2 . 2 8  t 1 . 7 6  t 2 . 1 8  t O . 5 3  
~b 2 . 8  2 . 2  6 . 0  
Zn 1 8  1 3  4 . 1  
Cu 8 . 8  1 2  6 . 8  
Ga 4 . 2  4 . 3  4 . 0  
L i  8 . 0  7 . 7  24 
~b 4 . 8  5 . 3  29 
c o  36 44 9 . 8  
~i 1 8 0  2  o o 4 3  
Ba 270 3  30 1200 
S r  1 2 0  1 4 0  1 9  0 
V 6 8  6 2  22 
Be 2 .6  2 . 8  9 . 7  
~ d b  2  2  2  5  8 o 
S c  24 25 2 3  
L a  1 5  1 5  5  5  
Y 84 90 360 
Yb 11 1 2  3  2 
Z r 390 440 1100 
* 

T r a c e - e l e m e n t  d a t a  f o r  1 5 0 1 2 , 1 0 8  a n d  15013 ,70  were n o t  a v a i l a b l e  
a t  t h e  d e a d l i n e  f o r  t h i s  a b s t r a c t ,  b u t  w i l l  be  i n c l u d e d  i n  t h e  
P r o c .  o f  t h e  7 t h  L u n a r  S c i .  C o n f .  

t ~ o t a l  r e d u c i n g  c a p a c i t y  m e a s u r e d  l e s s  t h e  r e d u c i n g  c a p a c i t y  
a t t r i b u t a b l e  t o  t h e  FeO c o n t e n t .  

1 
S u r f a c e  e n v i r o n m e n t a l  s a m p l e  c o n t a i n e r .  
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SiOz 
A1203 
FeO 
MgO 
CaO 
NazO 
Kz 0 
TiO, 
Pz 05 
MnO 
Cr2O3 
Total 
ARC t 

Table 3 
Composition of some Apollo 16 lunar rocks 
[oxides in weight percent, elements in ppm] 

60275,34 61015,24 61015,25 65055,18 67975,3 67975,43 
Breccia Breccia Breccia Anorthosite Breccia Breccia 

t 
Total reducing capacity measured less the reducing capacity 
to the FeO content. 
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