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A thorough a n a l y s i s  of t h e  r e l a t i o n  between t h e  p o s i t i o n s ,  energy, and 
i n t e n s i t i e s  of c r y s t a l - f i e l d  bands and charge-transfer absorpt ion i n  lunar  
pyroxene c r y s t a l s  and t h e  chemical composition, i n d i c a t e s  t h a t  wi th in  t h e  
pyroxene composit ional  q u a d r i l a t e r a l ,  t h e r e  is a c l o s e  c o r r e l a t i o n  (1 ) .  
Furthermore, t h e  s t a t e  of oxidat ion of t h e  c r y s t a l s  can be discerned a l s o  
from t h e  s p e c t r a  (2 ) .  The compositions a r e  p l o t t e d  i n  Fig.  1 [ a f t e r  Hazen, 
Be l l  and Mao (1) 1. 

Lunar g l a s s e s  of predominately pyroxene composition a l s o  have absorp- 
t i o n  s p e c t r a  t h a t  have been r e l a t e d  t o  composition and t o  t h e  s t a t e  of 
oxidat ion (2) .  The recen t  r e s u l t s  of a study of t h e  Luna 24 sample, how- 
ever,  show mashed s p e c t r a l  e f f e c t s  t h a t  were caused by shock impact. These 
e f f e c t s  a r e  superimposed upon those  caused by composition and s t r u c t u r e  
a lone,  a s  shown i n  t h e  examples given i n  Figures 2-4 [ a f t e r  B e l l ,  Mao, and 
Hazen ( 3 ) l .  I n  t h e s e  s p e c t r a  t h e  bandwith can be used t o  connect f o r  t h e  
superimposed e f f e c t s .  

The r e s u l t s  of t h i s  study form a comprehensive base on which t o  i n t e r -  
p r e t  t h e  h i s t o r y  of oxidat ion/reduct ion of t h e  samples, and by in fe rence  
t h e  rocks represen t ing  t h e  landing s i t e s .  Subsequent a l t e r a t i o n  of t h e  
samples by l a t e r  d is turbances  i n  t h e  chemical atomsphere on t h e  moon (and 
a f t e r  r e t u r n  of t h e  samples t o  e a r t h )  do not  appear t o  have caused measur- 
a b l e  changes ( i . e .  t h e  Apollo 14,  16,  and 17 samples t h a t  were observed t o  
conta in  " rus t , "  t h e  oxy-hydrated numerical akaganeite,  had pyroxenes whose 
s p e c t r a  r e f l e c t e d  a low Po2 of formation).  Only major processes such a s  
t h e  c r y s t a l l i z a t i o n ,  oxidat ion/reduct ion a t  o r  near  t h e  melting-temperature 
(o r  con tac t  wi th  molten rock) ,  and impact phenomena have l e f t  a measurable 
imprint  on t h e  s p e c t r a .  

The conclusions of t h i s  study address t h e  probable r e l a t i o n s h i p  
between t h e  ox ida t ion  s t a t e  of t h e  moon's i n t e r i o r  and t h e  l a t e r  (more 
reduced) s t a t e  imposed by s u r f a c e  processes.  The s p e c t r a l  d a t a  a r e  reason- 
ably  complete and can be used t o  i n t e r p r e t  t e l escope  spec t ra ,o f  t h e  lunar  
and p lane ta ry  su r faces .  
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Figure 1. Pyroxene Compositions Studied 
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