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Rock 75035 i s  a  c o a r s e  g r a i n e d  b a s a l t  b e l i e v e d  t o  have p robab ly  been 
d e r i v e d  from t h e  sub - f loo r  o f  Camelot c r a t e r .  M i n e r a l o g i c a l l y ,  t h e  rock  
c o n s i s t s  of  zoned pyroxene ,  p l a g i o c l a s e  and opaque m i n e r a l s  which a r e  asso-  
c i a t e d  w i t h  low c r i s t o b a l i t e .  An abundance of  opaque phases  a r e  p r e s e n t  
t h a t  i n c l u d e ,  u l v o s p i n e l ,  Fe-metal,  t r o i l i t e ,  t r a n q u i l l i t y i t e ,  b a d d e l e y i t e  
and z i r c o n o l i t e .  

I l m e n i t e  i s  t h e  major  opaque m i n e r a l  and it i s  p r e s e n t  a s  c o a r s e  t a b u l a r  
o r  subhedra l  c r y s t a l s .  S k e l e t a l  c r y s t a l s  a r e  r a r e l y  found a s  i n c l u s i o n s  i n  
low c r i s t o b a l i t e .  O c c a s i o n a l l y  b l e b s  of  t r o i l i t e  o r  t r o i l i t e - m e t a l l i c  Fe 
i n t e r g r o w t h s  are a s s o c i a t e d  w i t h  i l m e n i t e .  Also t r o i l i t e - m e t a l l i c  Fe i n t e r -  
growths a r e  found a s  immisc ib l e  phases  i n  r a r e  s i l i c a t e  i n c l u s i o n s  w i t h i n  
i l m e n i t e .  h s i n g l e  i l m e n i t e  c r y s t a l  con ta ined  minute ,  t h i n ,  needle-shaped 
l a m e l l a e  o f  s p i n e l .  Chemical ly t h e  i l m e n i t e  i s  s t o i c h o m e t r i c  i n  composi t ion  
and shows l i t t l e  v a r i a t i o n  w i t h i n  and between g r a i n s  (Table  1 ) .  

U lvosp ine l  i s  r e l a t i v e l y  r a r e  i n  t h e  sample examined. It o c c u r s  as f i n e  
g r a i n e d  id iomorph ic  c r y s t a l s  and r a r e l y  a s  s k e l e t a l  i n c l u s i o n s  i n  c r i s t o b a -  
l i t e .  Var ious  s t a g e s  o f  s u b s o l i d u s  r e d u c t i o n  t o  i l m e n i t e  and i r o n  are v i s i -  
b l e .  I n i t i a l l y  t h e  breakdown c o n s i s t s  of  i l m e n i t e  l a m e l l a e  p a r a l l e l  t o  t h e  
o c t a h e d r a l  p l a n e s  o f  u l v o s p i n e l  p l u s  minu te  i n c l u s i o n s  o f  i r o n .  Advanced 
s t a g e s  a r e  i n d i c a t e d  by i l m e n i t e  forming i n t e r l o c k i n g  g r a i n s  and a s s o c i a t e d  
b l e b s  of m e t a l l i c  Fe. P a r t i a l ,  o r  comple te  s u l f i d i z a t i o n  t o  t r o i l i t e  i s  
commonly observed .  Analyses o f  u l v o s p i n e l  and c o e x i s t i n g  i l m e n i t e  a r e  
p r e s e n t e d  i n  Tab le  1. The C r  c o n t e n t  o f  u l v o s p i n e l  i s  ve ry  low and probably  
i n d i c a t e s  a low a c t i v i t y  f o r  t h i s  element  i n  t h e  m e l t  from which t h i s  rock  
c r y s t a l l i z e d .  Compared w i t h  d i s c r e t e  i l m e n i t e  t h e  i l m e n i t e  c o e x i s t i n g  
w i t h  u l v o s p i n e l  i s  d e p l e t e d  i n  b o t h  C r  and Mg, and e n r i c h e d  i n  Z r .  The par -  
t i t i o n  c o e f f i c i e n t  of  Z r  between i l m e n i t e  and u l v o s p i n e l  v a r i e s  between 2 .0  
and 2 .4 ,  i n d i c a t i n g  a t empera tu re  of p a r t i t i o n i n g  between 9 7 5 ' ~  and 10500C 
(1- 1 

M e t a l l i c  Fe o c c u r s  mos t ly  as b l e b s  i n  t r o i l i t e ,  o r  as g r a i n s  a t  t h e  
p e r i p h e r i e s  o f t r o i l i t e  and r a r e l y  as d i s c r e t e  g r a i n s  t h a t  o c c a s i o n a l l y  
d i s p l a y  p a r t i a l  s u l f i d i z a t i o n  t o  t r o i l i t e  a t  t h e i r  margins .  N i  and Co 
c o n t e n t s  of  metal r ange  between < 0 . 0 1  t o  0.12 and < 0.01  t o  1.14 wt .% 
r e s p e c t i v e l y .  These r a n g e s  a r e  w i t h i n  t h o s e  previous . ly  r e p o r t e d  f o r  l u n a r  
m e t a l  and are o u t s i d e  t h o s e  o f  m e t e o r e t i c  i r o n  ( 2 ) .  T i  c o n t e n t  v a r i e s  be- 
tween < 0 .01  t o  0.44 wt.%. (Table  2 ) .  

T r o i l i t e  i s  n e x t  t o  i l m e n i t e  i n  abundance,  and is  p r e s e n t  a s  d i s c r e t e  
g r a i n s  o r  as t r o i l i t e - m e t a l l i c  i r o n  i n t e r g r o w t h s .  R e p r e s e n t a t i v e  a n a l y s e s  
a r e  shown i n  Tab le  2 .  T r o i l i t e  g r a i n s  a s s o c i a t e d  w i t h  i l m e n i t e  are more 
e n r i c h e d  i n  T i  compared t o  o t h e r  t r o i l i t e  i n  t h e  rock .  Conversely i n  t r o i -  
l i t e -  metal Fe i n t e r g r o w t h s  t h e  T i  p a r t i t i o n s  i n  f a v o r  of t h e  me ta l  phase  
which h a s  been p r e v i o u s l y  obse rved  (3)  . 

T r a n q u i l l i t y i t e  o c c u r s  as t h i n  l a t h s  o r  a g g r e g a t e s  of l a t h  shaped c ry -  
s tals  sometimes a s s o c i a t e d  w i t h  b a d d e l y i t e .  It i s  comparable i n  composi t ion  
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t o  t r a n q u i l l i t y i t e  from Apollo 12 and 14 b a s a l t i c  rocks ,  though it i s  more 
deple ted i n  C r  . (Table 3 ) .  

Zaddelyi te  forms d i s c r e t e ,  idiomorphic c r y s t a l s ,  a l though commonly it i s  
intergrown with  t r a n q u i l l i t y i t e  o r  z i r c o n o l i t e .  When a s s o c i a t e d  wi th  t h i s  
l a t t e r  mineral  ( ana l .  2, Table  3 )  it is  more enr iched i n  Y and Nb compared 
t o  d i s c r e t e  badde ly i t e .  

Z i r c o n o l i t e  i s  a s s o c i a t e d  w i t h  b a d d e l y i t e  and occurs  a s  very t i n y  g r a i n s .  
Analyses (Table 4) i n d i c a t e  a  remarkable enrichment i n  Y ,  Nb and o t h e r  r a r e  
e a r t h  elements. Composit ionally it  is  s i m i l a r  t o  z i r c o n o l i t e  from mare 
b a s a l t s .  (4 ) .  Most of t h e  zirconium bear ing  minerals  have probably c r y s t a l -  
l i z e d  l a t e  from a  Zr-rich r e s i d u a l  l i q u i d .  
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Table 1 
Ulvospinel  I lmeni t  e  

Ti02 32.9 33.3 52.5 52.9 53.1 53.0 

Z r  0, 0.18 0.15 0.36 0.36 0.04 0.11 

:T 

Coexis ts  wi th  u lvosp ine l  
Table 2  

M e t a l l i c  Fe* T r o i l i t e *  

Fe 98.0 99.2 99.0 63.4 63.6 64.1 
C o  1.06 0 . 7 3  < 0.01 < 0.01 < 0 . 0 1  < 0.01 
N i 0.08 0.07 0.04 0.03 0.03 0.02 

k 
T i  < 0.01 i n  both  m e t a l l i c  Fe and t r o i l i t e  and P < 0.01 i n  m e t a l l i c  Fe. 
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Table 3 
Tranquillityite Baddeleyite Zirconolite 

CaO 1.06 0.94 0.08 0.12 2.75 Ca 196 ( 

MgO 0.35 
FeO 42.4 
MnO 0.09 
Y203 3-01 
La203< 0.01 
Pr203< 0.01 
Nd203 0.02 
Gd203 
a203 
Eu203 
Zr02 16.2 
Hf02 0.25 

Cr203 and P205 < 0.01 in all analyses 

Atomic Props. based on 
7 Oxygen (x 1000) 
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