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* 
Ion  microprobe a n a l y s e s  of  Apo l lo  11, 12, and 1 4  m a t e r i a l  have 

shown t h a t  U, Th, Pb and REE a r e  c o n c e n t r a t e d  i n  a c c e s s o r y  m i n e r a l s  s u c h  
a s  a p a t i t e ,  w h i t l o c k i t e ,  z i r c o n ,  b a d d e l y i t e ,  z i r k e l i t e  and t r a n q u i l l i t y - .  
i t e .  Th/U r a t i o s  a r e  found t o  v a r y  by  o v e r  a  f a c t o r  o f  40 i n  t h e s e  
m i n e r a l s .  K, Ba, Rb and S r  have been l o c a l i z e d  i n  a  K r i c h ,  U and Th  
poo r  g l a s s  phase t h a t  is commonly a s s o c i a t e d  w i t h  t h e  U and Th b e a r i n g  
a c c e s s o r y  m i n e r a l s .  L i  i s  obse rved  t o  be  f a i r l y  even ly  d i s t r i b u t e d  
between t h e  v a r i o u s  a c c e s s o r y  p h a s e s .  The phosphates  have been found 
t o  have REE abundance p a t t e r n s  (normalized t o  t h e  c h o n d r i t e  abundances) 
t h a t  a r e  f a i r l y  f l a t ,  w h i l e  t h e  Z r  b e a r i n g  m i n e r a l s  have p a t t e r n s  t h a t  
r i s e  s t e e p l y ,  by  f a c t o r s  o f  t e n  o r  more, from La t o  Gd. A l l  t h e  a c c e s -  
s o r y  m i n e r a l s  have l a r g e  n e g a t i v e  Eu anoma l i e s .  Rad iome t r i c  age  d a t e s  
(Pb 207/206) o f  t h e  i n d i v i d u a l  U and Th b e a r i n g  m i n e r a l s  w i t h i n  t h e  f i n e  
s o i l  m a t e r i a l  compare f a v o r a b l y  w i t h  t h e  Pb 207/206 age o f  t h e  b u l k  
c r y s t a l l i n e  r o c k s .  The Th/U r a t i o s  and Pb i s o t o p i c  d a t a  and t h e  l i g h t  
REE abundance d i s t r i b u t i o n s  t h a t  have been measured i n  t h e  a c c e s s o r y  
m i n e r a l  phases  ana lyzed  i n  t h i s  work a r e  summarized i n  Table  1 and 
F igu re  1, r e s p e c t i v e l y .  The a g e s  g iven  a r e  t h e  Pb 207/206 a g e s .  The 
Pb i s o t o p i c  d a t a  g e n e r a l l y  have an accu racy  o f  a b o u t  5% and t h e  Th/U 
r a t i o s  an accu racy  o f  a b o u t  1PA. The da t a  w i l l  b e  d i s c u s s e d  i n  d e t a i l .  
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