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This is  a r e p o r t  on t h e  occur rence  of a ve ry  smal l  cruci form alumino- 
t i tano-chromite  i n  a presumably mare b a s a l t  mesos tas i s  fragment i n  an 
a g g l u t i n a t e  i n  l u n a r  s o i l  15271. 

The c l a s t  o f  mesos tas i s  c o n s i s t s  mostly of ve ry  smal l  c r y s t a l s  of 
pyroxene (-70%), p l a g i o c l a s e  ( ~ 2 0 % ) ~  and Si-K r i c h  g l a s s  (-10%). The 
c r y s t a l s  of pyroxene and p l a g i o c l a s e  a r e  e longated,  u s u a l l y  l e s s  than  5 pm 
i n  l e n g t h  and 1 um o r  l e s s  i n  width .  However, they do n o t  occur  as s k e l e t a l  
c r y s t a l s .  Because of t h e  abundance of pyroxene i n  t h e  mesos tas i s  we assume 
t h a t  t h e  c l a s t  i s  from a mare b a s a l t ,  a l though no i l m e n i t e  is  p r e s e n t .  Also 
absen t  a r e  any d i s c r e t e  c r y s t a l s  of phosphates,  K-fe lspars ,  and s i l i c a  
minera l s ,  which sugges t  t h a t  t h e  mesostas ix  is probably n o t  from a KREEP 
b a s a l t .  

The cruciform chromite  measures approximately 6 pm x 6 pm d iagona l ly .  
However, t h e  c r y s t a l  i s  s k e l e t a l  and a l s o  ve ry  t h i n .  The arms of t h e  c r o s s  
have grown along { 100 1 and have been f i l l e d  i n  w i t h  overgrowth a long 1111) . 
The c r y s t a l  i s  so t h i n  t h a t  even a 0.1 ym s i z e d  e l e c t i o n  beam a t  low energy 
(7 Kv)  e x c i t e s  a p a r t  of t h e  m a t e r i a l  beneath and surrounding t h e  chromite  
c r y s t a l .  Therefore ,  it  i s  n o t  p o s s i b l e  t o  o b t a i n  a q u a n t i t a t i v e  chemical 
a n a l y s i s  of t h e  chromite,  l e t  a l o n e  a good energy d i s p e r s i v e  X-ray spectrum. 

DISCUSSION. Cruciform t i t a n o m a g n e t i t e  s p i n e l s  a r e  known from t h e  
e a r t h  (1 ) .  These t i t anomagne t i t e s  a r e  much l a r g e r  u s u a l l y  of t h e  o r d e r  of 
100 pm, and do n o t  o s t e n s i b l y  c o n t a i n  any s i g n i f i c a n t  amount of chromium. 
These t i t anomagne t i t e s  a r e ,  however, products  of ve ry  r a p i d  coo l ing  from a 
mel t  and u s u a l l y  occur  i n  t e r r e s t r i a l  l a v a  flows. Chromites a r e  n o t  r a r e  i n  
l u n a r  rocks  and e s p e c i a l l y  i n  mare b a s a l t s  (2-4). However, i n  none of t h e  
occurrences  r e p o r t e d  can one f i n d  any d e s c i p t i o n  o r  s t a b i l i t y  r e l a t i o n s  of 
cruci form o r  s k e l e t a l  c r y s t a l s .  Chromites repor ted  from m e t e o r i t e s  a l s o  do 
no t  appear t o  t a k e  on t h e  form r e p o r t e d  h e r e  (c f .  5,6) . To t h e  b e s t  of our  
knowledge, t h i s  is t h e  f i r s t  r e p o r t  of a cruci form chromite from t h e  moon, 
i f  n o t  from anywhere. 

Small euhedral  c f y s t a l s  of chromite  a r e  a l s o  r e p o r t e d  t o  have formed by 
d i r e c t  condensat ion from a vapor phase i n  t h e  vugs of some moon rocks  (7,8).  
These c r y s t a l s  a r e  f u l l y  grown and d e s p i t e  r a p i d  cool ing (?)  a r e  n o t  s k e l e t a l  
i n  morphology. 

Given t h a t  t h i s  chromite  c r y s t a l  is found only  i n  one r a r e  smal l  c l a s t  
of mare b a s a l t  mesos tas i s ,  i t  is d i f f i c u l t  t o  i n f e r  much about t h e  c r y s t a l l i -  
z a t i o n  of t h e  b a s a l t  i t s e l f .  We can only  t e n t a t i v e l y  conclude t h a t  t h e  
presence of chromite  i n  t h e  pyroxene-rich lnesostas is  sugges t s  t h a t  t h e  
combination o f  f o  and a C r  i n  t h e  l a t e  s t a g e  mel t  was such t h a t  C r  d i d  n o t  

2 
e n t e r  i n t o  t h e  s t r u c t u r e  of pyroxene, but  c r y s t a l l i z e d  a s  an  ox ide  ins tead .  
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Fig.  1. Scanning e l e c t r o n  
photomicrograph of t h e  
cruciform chromite;  
n o t i c e  s c a l e  and skele-  
t a l  morphology. 

Fig. 2. A con taa ina ted  
energy d i s p e r s i v e  X-ray 
spectrum of t h e  chro- 
m i t e  and a s s o c i a t e d  
minera l s  i n  t h e  meso- 
stasis. A l l  of  S i  and 
Ca, and a t  least a 
p a r t  of t h e  Al s i g n a l  
a r e  from s i l i c a t e s .  
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