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Igneous and microljreccia c l a s t s  from F L * ~  ?lauro hrecclios have been 
dated  by Kb-Sr between 3.95 t o  4 . 0 6 ~ 1 0 ~  y e a r s  ( e  .g. (1) (2) ( 3 ) ) .  These 
a s e s  a r e  a l l  w i t h i n  experimental e r r o r  and t h e  spread i s  reduced t o  70 
m.y. i f  i n t e r - l a b o r a t o r y  b i a s e s  a r e  c o r r e c t e d  by adjus t i r ig  d a t e s  t o  a 
comnlvrl 14310 age. I t  has been su:<gested t h a t  t h e s e  aqes miqht be t h e  
r e s u l t  of  metamorphism i n  t h e  Imbrium e j e c t a  b lanket  ( ( 2 )  (3)). 'ire have 
demonstrated t h a t  t h e  Fra Mauro b r e c c i a  111321 had n o t  been t o t a l l y  
e q u i l i b r a t e d  i n  t h e  e j e c t a  b lanke t  and t h a t  whi le  t h e  i n t e r n a l  i sochron 
aqes of a  b a s a l t  c l a s t  and a  microbreccia  c l a s t  were n o t  d i s t i n g u i s h -  
a b l e ,  t h e i r  i n i t i a l  S r  r a t i o s  were d i s t i n c t  ( 3 ) .  This  r e s u l t  d i d  no t  
prec lude  t h e  p o s s i b i l i t y  of s h o r t  range 61 mm) d i f f u s i o n  of Rb and e r  
t o  r e s e t  i n t e r n a l  aqes (2 ) .  To t e s t  t h i s  hypo thes i s ,  we examined Rb-Sr 
sys temat ic s  f o r  a  b a s a l t  c l a s t  aitd ad jacen t  (51 mm) microbreccia  f r a g -  
ments from 14321,478. The d a t a  p l o t t e d  i n  Fig .  1 show t h a t  n e i t h e r  
e q u i l i b r a t i o n  nor  d e t e c t a b l e  approach t o  equ i l ib r ium occurred  a t  4  b.y.  
on a  s c a l e  of  1 mm. I t  i s  t h u s  u n l i k e l y  t h a t  t h e  measured ages a r e  the  
r e s u l t  of d i f f u s i o n  i n  t h e  Imbrium e j e c t a  b lanke t  and more l i k e l y  t h a t  
t h e  i n t e r n a l  ages measured on t h e  microbreccia  c l a s t s  and in te rmedia te  
i r o n - r i c h  b a s a l t s  (such a s  14i153) p reda te  t h e  Imbrium even t .  As t h e  
o l d e s t  b a s i n - f i l l i n g  mare b a s a l t s  p o s t d a t e  t h e  Imbrlum impact ,  i t  i s  
p o s s i b l e  t o  b racke t  t h e  age of t h e  impact between 3.8 and 4 . 0 ~ 1 0 ~  
y e a r s .  

A f i v e  p o i n t  i sochron f o r  KREEP-rich b a s a l t  14310 y i e l d s  an axe of 
3 . 9 4 + 0 . 0 3 ~ 1 0 ~  y e a r s  (2) and i n i t i a l  r a t i o  of 0.70041+5(Fig. 2) . This  
b a s a l t  has  now been da ted  by most o f  t h e  l a b o r a t o r i e s  measuring Rb-Sr 
ages of  l u n a r  samples and can be a  u s e f u l  t i e p o i n t  f o r  i n t e r l a b o r a t o r y  
comparisons. 14310 i s  probably t h e  product  of impact mel t ing  ( e . g . ( 4 ) )  
and has an u n c e r t a i n  r e l a t i o n s h i p  t o  t h e  Fra Mauro Formation. 

62295 is  a  mesos tas i s - r i ch  s p i n e l  t r o c t o l i t e ,  probably produced by 
shock mel t ing  ( e . g . ( 5 ) ) .  We have obta ined a  f i v e  p o i n t  i n t e r n a l  i s o -  
chron of 4.00+0.06~109 y e a r s  and i n i t i a l  r a t i o  of 0 .699566 (Fig .  3) .  
If f r a c t i o n  D ,  which r e q u i r e s  a  blank c o r r e c t i o n ,  i s  omi t t ed ,  an i s o -  
chron of 4.00+0.07x109 y e a r s  and 0.69956+8 r e s u l t s .  P o s s i b l e  s t r a t i -  
g raph ic  c o r r e l a t i o n s  (6) range from p r e  basin-forming even t s  (7) t o  
Imbrium e j e c t a  ( 8 ) .  

A 0.5 g b a s a l t  c l a s t  from r e l a t i v e l y  f r i a b l e  b r e c c i a  15265 is s i g n i f i -  
c a n t l y  younger t h a n  t h e  above samples. I t  has  an age and i n i t i a l  S r  
i s o t o p i c  r a t i o  c o n s i s t e n t  w i t h  Apollo 15  mare b a s a l t s .  A s i m i l a r  age 
has  been r e p o r t e d  f o r  a b a s a l t  c l a s t  i n  b r e c c i a  15459 ( 9 ) .  
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Table 1. Rb, Sr. K Concentrations and Sr Isotopic Composition 

Weight K Rb 8 6 ~ r  K/RS, 8 7 ~ / 8 6 ~ r  87~r/86~rt(2n) T~~~~ (10' yrs.) 
(mg i  (PPM) (PPM) (PPX) (Weight) (Atomic) 

66295.35 

WR 

Plagioclase 

"Olivine" 

H(p=2.8-2.96) 

D(c<2.59)** 

14310,132 

WR 

Plagioclase 

Pyroxene 

D(r>3.3) 

I (c>3.3,magnetic) 

F(r<2.52) 

14321,478 

Basalt Clast 

M~crobreccia Frag. 

Mlcrobreccra Frag. 

* Measured on separate split 
+*-5.4% blank correction to 87FIh/86~r 
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Fig .  1 The s o l i d  
symbols r e p r e s e n t  a  
b a s a l t  c l a s t  and two 
ad jacen t  (51 mrn) 
microbreccia f r a g -  
ments from 11+321,478. 
The isochrons  ( o t h e r  
c1.ast.s) a re  from f 1) . 
Other d a t a  from 
((1) (21  ( 3 ) )  - 

Fig. 2 14310 isochron.  Fig. 3 62295 i sochron.  
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