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Th is  j o i n t  r e p o r t  p r e s e n t s  r e s u l t s  of pe t rograph ic ,  microprobe,  s i n g l e -  

c r y s t a l  X-ray d i f f r a c t i o n ,  and H6ssbauer s t u d i e s  of f i v e  Apol lo  12 c r y s t a l -  

l i n e  r o c k s .  The samples a r e  composed of pyroxene, o l i v i n e ,  p l a g i o c l a s e ,  

and i l m e n i t e  and c o n t a i n  accessory  m e t a l l i c  Fe ,  t r o i l i t e ,  p y r o x f e r r o i t e ,  
. - . and s i l i c a .  The samples ,are  g e n e r a l l y  similar to 'Apollo 11 samples i n  

t h e i r  igneous o r i g i n ,  anhydrous c h a r a c t e r ,  and e v i d c n t . 1 ~  low o x i d a t i o n  
. 1 .  - 

s t a t e ;  however, t h e y  e x h i b i t  a wider range of compositions and c o n t a i n  

l e s s  opa&ue phases .  

Four of t h e  samples (12004, 12018, 12021, and 12040) c o n t a i n  l a r g e  

(H 2-5 nun) g r a i n s  of pyroxene, o l i v i n e ,  and Ca-r ich p l a g i o c l a s e  which 

o f t e n  occur i n  a  f i n e r  c r y s t a l l i n e  groundmass. The fo l lowing  chemical  

and m i n e r a l o g i c a l  d a t a  i n d i c a t e  t h a t  t h e  l a r g e r  g r a i n s  a r e  approximately  
0 

contemporaneous w i t h  t h e  groundmass and do no t  r e p r e s e n t  a  per iod of 

e a r l y  c r y s t a l  fo rmat ion  deep i n  t h e  lunar  i n t e r i o r :  
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(1) Large  pyroxene and o l i v i n e  g r a i n s  a r e  v a r i a b l e  i n  c o m p o s i t i o ~ ~ .  
. . 

A g e n e r a l  i n c r e a s e  i n  Fe towards g r a i n  margins i s  appapcnt ly  r e l a t e d  t o  

s i m i l a r  Fe enrichment i n  t h e  groundmass. 
+ ~4 

(2) Cores of l a r g e  pyroxene g r a i n s  a r e  p i g e o n i t i c  whi le  rims tend 

t o  be s u b c a l c i c  a u g i t e ,  but  c o n s i d e r a b l e  composi t ional  v a r i a t i o n  is 

b 5 
p r e s e n t .  I n  samples 12004,and 12018, groundmass pyroxenes show Ca and 

!.,"i 
Fe enrichments r e l a t i v e  to '  t h e  l a r g e  g r a i n s .  

These d a t a  sugges t  t h a t  c r y s t a l l i z a t i o n  of t h e  samples occured,  

b r i e f l y  and continuously. ,  over a  smal l '  t empera tu re  range a t  o r  near  t h e  

l u n a r  s u r f a c e .  Formation of l a r g e  c r y s t a l s  a t  sha l low dep ths  is  

promoted by t h e  low v i s c o s i t y  and consequent ly  h igh c r y s t a l l i z a t i o n  

r a t e s  of t h e  low-Si, high-Fe m e l t s .  Sample t e x t u r e s  do not  i n d i c a t e  a  

unique c r y s t a l l i z a t i o n  h i s t o r y  f o r  a l l  specimt:ns , a  c o n d i t i o n  which 
. , - .  . -. 

may a r i s e  from s l i g h t  d i f f e r e n c e s  i n  bulk  composit ions o r  temperature  

f o r  mel t  compoc,itions nea r  a n  e u t e c t i c .  H o w e ~ e r ,  t e x t u r e s  i n  some 

samples ( e  .g , , 12004) sugges t  t h a t  o l i v i n e  and p i g e o n i t i c  pyroxene 
I 

, 
c r y s t a l l i z x l  f i r s t  t o  form l a r g e r  g r a i n s ,  fol lowed by c r y s t a l l i z a t i o n  

of a  - f i n e r  -grained groundmass c o n s i s t i n g  of p i p e o n i t e  and /or  s u b c a l i c  

a u g i t e ,  p l a g i o c l a s e ,  and i l m e n i t e .  Res idua l  enrichment i n  Fe ,  S i ,  

and K is i n d i c a t e d  by t h e  p resence  of p y r o x f e r r o i z e ,  s i l i c a ;  and a  K- 

and Fe- r i ch  mesos t a s  i s .  

Occurrences of p a r t i c u l a r  i n t e r e s t  inc lude :  

(1) indigenous Ni-Fe g r a i n s ,  s i m i l a r  i n  composit ion to t h e  m e t a l l i c  

phase of s t o n y  m e t e o r i t e s  (e.g., 12004). # 

(2) n a t i v e  copper (12040) . 
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( 3 )  a n c r t h i t e  c r y s t a l s  f om,ed around c o r e s ,  p robab ly  as 

c t  r e s u l t  of r a p i d  f e l d s p a r  c r y s t a l l i z a t i o n  (12018,  12021.). 

(4) g a r n e t  (12021).  

(5) l a t e - s t a g e  metal i n  f r a c t u r e s  i n  o l i v i n e  g r a i n s ,  p o s s i b l y  a s  

a r e s u l t  o f  vapor  d e p o s i t i o n .  
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