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Rb-Sr d a t i n g  o f  Apo l lo  1 6  and 17 r o c k s  h a s  r e s u l t e d  i n  an  
age  of 3 . 9  BY f o r  t h e - b r e c c i a t e d  a n o r t h o s i t e s  and o f  3 . 8 3  B . Y .  
f o r  t h e  b a s a l t i c  igneous  r o c k s .  These a  e s  were o b t a i n e d  from 
i n t e r n a l  i s o c h r o n s .  The i n i t i a l  (87Sr/8%Sr)  r a t i o  o f  t h e  b r e c -  
c i a t e d  a n o r t h o s i t e .  i s  r a t h e r  h i g h ,  b u t  some o f  p l a g i o c l a s e  i n  
t h o s e  b r e c c i a s  have conse rved  a  lower i n i t i a l  s t r o n t i u m  i s o t o -  
pe r a t i o .  These  o b s e r v a t i o n s  may be  i n t e r p r e t e d  a s  i n d i c a t i n g  
an  impact metamorphic e v e n t  a t  3 . 9  B . Y .  ago .  

8 6 The ( 8 7 ~ r /  S r )  i n i t i a l  r a t i o  o f  t h e  b a s a l t s  i s  v e r y  low,  one 
Apol lo  17 b a s a l t  h a s  even an  i n i t i a l  s t r o n t i u m  i s o t o p e  r a t i o  
s m a l l e r  t h a n  B A B I .  The t o t a l  r ock  s t r o n t i u m  i s o t o p i c  composi-  
t i o n  o f  a l l  a n o r t h o s i t e s  and n o r i t e s  from t h e  l u n a r  h i g h l a n d s  
f a l l  o n ,  o r  v e r y  c l o s e  t o ,  4 . 5  + 0 . 2  B . Y .  i s o c h r o n .  The t o t a l  
r o c k  s t r o n t i u m  i s o t o p i c  c o m p o s i t i o n 9  o f  a l l  l u n a r  b a s a l t s , e x -  
c e p t  t h e  h i g h  K Apol lo  11 b a s a l t s ,  p l o t  a l s o  i n  t h i s  i s o c h r o n ,  
n o t w i t h s t a n d i n g  t h a t  t h e s e  r o c k s  have w ide ly  d i f f e r i n g  RbfSr 
r a t i o s .  A r e a l l y  t r i v i a l  consequence o f  t h i s  o b s e r v a t i o n  i s  
t h a t  l u n a r  s o i l s  s h o u l d ,  and indeed  d o ,  p l o t  on o r  c l o s e  t o ,  
t h i s  i s o c h r o n .  I s o t o p i c  r e e q u i l i b r a t i o n  o c c u r i n g  a f t e r  t h e  
4 . 5  + 0 . 2  B.Y. i s  r e s p o n s i b l e  f o r  t h e  minor d e v i a t i o n s  shown 
by t h e  l u n a r  s o i l  p o i n t s  on  ou r  i s o c h r o n  p l o t .  
The f a c t  t h a t  t h e  t o t a l  r o c k  s t r o n t i u m  i s o t o p i c  compos i t i ons  
o f  n e a r l y  a l l  l u n a r  r o c k s  f a l l  on t h i s  i s o c h r o n  o f  4.5 + 0 . 2  BY 
i m p l i e s  t h a t  no Rb/Sr f r a c t i o n a t i o n  ha s  occu red  s i n c e  t h e n .  
Accep t ing  t h e  p e t r o l o g i c a l  e s t i m a t e  t h a t  t h e  l u n a r  b a s a l t s  a r e  
t h e  r e s u l t  o f  a  1 5  t o  2590 p a r t i a l  f u s i o n  o f  t h e  l u n a r  m a n t l e ,  
one may draw one o f  t h e  f o l l o w i n g  c o n c l u s i o n s  : 
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1 )  The i n t e r n a l  i s o c h r o n  age  i s  t h e  s o l i d i f i c a t i o n  a g e ,  which 
occu red  q u i t e  soon a f t e r  p a r t i a l  f u s i o n  of t h e  l u n a r  m a n t l e .  
The b a s a l t i c  l i q u i d  r o s e  t o  t h e  s u r f a c e  w i t h o u t  b e i n g  c o n t a -  
m i n a t e d .  No f r a c t i o n a l  c r y s t a l l i z a t i o n  g i v i n g  r i s e  t o  d i f f e -  
r e n t  l i q u i d s  a f t e r  p a r t i a l  f u s i o n  o c c u r e d .  I n  t h i s  c a s e ,  t h e  
l u n a r  man t l e  s h o u l d  c o n t a i n  l e s s  t h a n  0 . 2 %  p l a g i o c l a s e  i n  
o r d e r  t o  p r e v e n t  Rb/Sr f r a c t i o n a t i o n  and a c c o r d i n g  t o  t h e  
Apol lo  12 and 17 b a s a l t s ,  t h e  l u n a r  m a n t l e  s h o u l d  be  h e t e r o -  
geneous .  F u r t k y r ,  82 e  w i l l  have some problems i n  i n t e r p r e t i n g  
t h e  i n i t i a l  ( S r /  S r )  r a t i o  a s  h a s  been  p o i n t e d  o u t  by 
Wasserburg ( 1 .  

2 )  Same a s  p o i n t  ( I ) ,  b u t  d u r i n g  t h e i r  a s c e n t  t o  t h e  s u r f a c e ,  
t h e  b a s a l t i c  l i q u i d s  were  con t amina t ed  (Tera  e t  a 1  1 
To p r e s e r v e  t h e  4 . 5  + 0 . 2  B.Y. a g e ,  no Rb/Sr f r a c t i o n a t i o n  
shou ld  o c c u r  s u b s e q u e n t l y .  I f  t h i s  i n t e r p r e t a t i o n  i s  c o r r e c t ,  
one shou ld  o b s e r v e  a  l i n e a r  mix ing  r e l a t i o n s h i p  f o r  t h e  sam- 
p l e s  o f  t h e  same s i t e .  Except  f o r  t h e  Apol lo  14 b a s a l t s ,  no 
mix ing  r e l a t i o n s h i p s  have been  obse rved  f o r  t h e  samples  o f  
t h e  same s i t e .  

3 )  P a r t i a l  m e l t i n g  and g e n e s i s  o f  t h e  b a s a l t s  t o o k  p l a c e  a t  
4 . 5  + 0 . 2  B . Y .  The i n t e r n a l  i s o c h r o n  ages  g i v e  t h e  age  o f  r e -  
m e l t i n g  and s o l i d i f i c a t i o n .  The r e m e l t i n g  i s  presumably due 
t o  an  e x t e r n a l  e v e n t  s u c h  a s  f o r  example a  m e t e o r i t e  impac t .  
T h i s  i n t e r p r e t a t i o n  would mean a  v e r y  much s i m p l e r  t h e r m a l  
h i s t o r y  t h a n  i s  s u g g e s t e d  by p o i n t s  ( 1 )  and ( 2 ) .  The Rb-Sr 
i n t e r n a l  i s o c h r o n s  f o r  t h e  b a s a l t i c  a c h o n d r i t e s  i n d i c a t e  a l s o  
t h e  p o s s i b i l i t y  o f  p roduc ing  b a s a l t  d u r i n g  t h e  e a r l y  d i f f e -  
r e n t i a t i o n  of a  p l a n e t .  
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