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A wider range of ox ida t ion / reduc t ion  cond i t ions  has  been i d e n t i f i e d  i n  
t h e  l u n a r  r e g o l i t h  than  was p rev ious ly  observed. Data on t h e  c r y s t a l  f i e l d  
s p e c t r a  of i r o n  and chromium i n  s i n g l e  c r y s t a l s  from Apollo 14, 16, and 17 
samples suggest  t h a t  t h e  p a r t i a l  p ressure  of oxygen was s i g n i f i c a n t l y  h igher  
than t h e  value  10-13.5 determined i n  Mare b a s a l t s .  Sp ine l :  S ing le  s p i n e l  
c r y s t a l s  from 14063 and 70002 ranging i n  composition t o  a  l i m i t i n g  value  of 
FeO 5.66, MnO 0.10, MgO 24.23, A1203 64.52, cr203 4.31, S i q  0.09, T i 4  0.06, 
w t .  2,  c o n t a i n  t e t .  and oct. coordinated Fe( I1 )  and C r ( I I 1 ) .  I n  c o n t r a s t ,  syn- 
t h e t i c  and t e r r e s t r i a l  s p i n e l s  of analogous com o s i t i o n  a d d i t i o n a l l y  c o n t a i n  
Cr ( I1 )  a f t e r  t rea tment  i n  an atmosphere of 10- lPs5 p a r t i a l  p ressure  of oxygen 
a t  1400°c. Fe-C1-Ni oxyhydrate phase:  S ing le  c r y s t a l s  of approximately 5 0 - ~ m  
diameter  s e l e c t e d  from rock 66095 are t tg 'dethi te- l iket t  i n  appearance and con- 
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t a i n  abundant f e r r i c  i r o n .  Ferrous  i r o n  was no t  de tec ted .  
The p resen t  de te rmina t ions  imply t h a t  whereas t h e  chemical environment of 

t h e  lunar  r e g o l i t h  i s  t y p i c a l l y  reduced, ox ida t ion  cond i t ions  corresponding t o  
p a r t i a l  p ressures  of oxygen of more than approximately 10- lo  e x i s t  i n  lunar  
rocks.  The most oxidized rocks appear t o  have been a l t e r e d  a s  a  l a t e - s t a g e  
event because they c o n t a i n  unoxidized m e t a l l i c  phases. However, the  s p i n e l s  
s tud ied  from 14063 and 70002 appear t o  b e t t e r  r epresen t  t h e  s u r f a c e  
cond i t ions ,  a s  do t h e  Mare b a s a l t s .  It w i l l  be necessary  t o  a s s e s s  t h e  
ox ida t ion / reduc t ion  d a t a  i n  o r d e r  t o  formulate a  model of t h e  chemical atmos- 
phere of t h e  moon a s  a  f u n c t i o n  of depth. It may be p o s s i b l e  t o  determine: 

A. The degree and v a r i a t i o n  of ox ida t ion / reduc t ion  cond i t ions  of t h e  l u n a r  
i n t e r i o r ;  B. Oxidat ion/reduct ion processes  a t  t h e  l u n a r  s u r f a c e  and t h e  i n f l u -  
ence of implanted s o l a r  wind gas ;  C. Nature of t h e  gas phase; D. The e x t e n t  of 
m e t e o r i t i c  contamination i n  t h e  l u n a r  r e g o l i t h .  
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