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B r e c c i a  67915 was t a k e n  f rom a  bou lde r  near t h e  r i m  o f  t h e  50 My o l d  N o r t h  
Ray C r a t e r  [I]. One o f  t h e  two main 1  i t h o l o g i e s  i s  w h i t e  and composed o f  
rounded c l a s t s  o f  f i n e - g r a i n e d  a n o r t h o s i t i c  b r e c c i a s , t h e  o t h e r  has a  g r a y  c o l o r  
and i s  c l e a r l y  p o l y m i c t  121. Sod ic  f e r rogabbros  [3] and t r o c t o l i t i c  ano r tho -  
s i t e s  occur  as c l a s t s  w i t h i n  t h e  g r a y  b r e c c i a .  Glass v e i n s  c u t  a l l  t h e l i t h o l o -  
g i e s  and t h e  shock event  t h a t  produced them must have been t h e  most  r s c e n t  
t h a t  a f f e c t e d  t h e  r o c k .  D e s c r i p t i o n s  and ages o f  some c l a s t s  o f  t h e  ma jo r  
1  i t h o l o g i e s  were r e p o r t e d  e a r l i e r  [4]. A  m i n o r i t y  o f  c l a s t s  i n  6791 5 m i g h t  r e p -  
r e s e n t  p r i s t i n e  l u n a r  r o c k s .  Two c l a s t s  o f  t r o c t o l i t i c  a n o r t h o s i t e s  and some 
sod ic  f e r rogabbros  were s t u d i e d  by t h e  consor t ium.  
T r o c t o l  i t i c  a n o r t h o s i t e s  : Two main  t e x t u r a l  v a r i e t i e s  a r e  observed [2] and one 
member o f  each was s t u d i e d .  Type A  (sample ,26) r e v e a l s  a  cumula te  t e x t u r e  w i t h  
l a r g e  p l a g i o c l a s e  ( ?  lmm) and i n te rcumu lus  01 i v i n e  and i s  s e v e r e l y  shocked. The 
compos i t i on  o f  a  t o t a l  r o c k  sample i s  s i m i l a r  t o  t h a t  o f  t h e  p l a g i o c l a s e  sepa- 
r a t e  ( T a b l e  l ) .  P l a g i o c l a s e  was s t u d i e d  by t h e  3 9 A r - 4 0 ~ r  method, and t h e  da ta  
f o r  one a1 i q u o t  a r e  shown i n  F i g .  1 .  A1 i q u o t  ,26 PI-1 shows a  p l a t e a u  age f o r  
30% o f  t h e  3 9 ~ r  r e l e a s e  co r respond ing  t o  an age o f  4.15 + 0.07 Gy, w h i l e  a l i -  
quot  P I -2  i n d i c a t e s  a  s l  i g h t l y  l ower  p l a t e a u  age o f  4.04-2 0.05 Gy. These r e -  
s u l t s  show t h a t  t h e  shock event  has n o t  t o t a l l y  erased t h e  p l a t e a u  age in forma-  
t i o n .  Type B  l i t h o l o g y  (sample ,671 shows a  g r a n u l a r ,  b u t  n o t  n e c e s s a r i l y  
metamorphic t e x t u r e ;  p l a g i o c l a s e  g r a i n s  a r e  s m a l l e r  and 01 i v i n e  appears t o  be 
homogeneous and has a  compos i t i on  o f  FoT5. The r e l a t i v e  abundances o f  t h e  REE 
a r e  s i m i l a r  i n  b o t h  t ypes  ( e x c e p t  Eu), b u t  t h e  c o n c e n t r a t i o n s  i n  t y p e  B  a r e  
h i g h e r  by f a c t o r  o f  - 13, wh ich  shows t h a t  t h e  two t ypes  a r e  d i s t i n c t .  The 
3 9 ~ r - 4 0 ~ r  age da ta  o f  ,67 a1 i q u o t  d i s p l a y  a  cont inuous r i s e ,  and t h e  l a s t  25% 
o f  t h e  3 9 ~ r  r e l e a s e  d a t a  e s t a b l i s h  o n l y  a  minimum age o f  > 3.5 Gy. Xe da ta  i n  
t h i s  c l a s t  (Tab1 e  2 )  show a  s i g n i f i c a n t  f i s s i o n  component. Spectrum decomposi- 
t i o n  does n o t  a l l o w  a  c l e a r  s e p a r a t i o n  i n t o  Pu and U-der ived f i s s i o n  components, 
The r a t i o  1 3 6 ~ e F / 1 2 6 ~ e s  o f  f i s s i o n  t o  s p a l l a t i o n  components i s  about  t w i c e  t h a t  
i n  b u l k  samples o f  67915 141, and we o b t a i n  s i m i l a r  c o n c e n t r a t i o n s  f o r  t h e  2 3 8 ~  
and 2 4 4 ~ ~  d e r i v e d  f i s s i o n  components. Th i s  i m p l i e s  a  f i s s i o n  xenon c l a s t  age 
2 4 . 0 G y  wh ich  i s  c o n s i s t e n t  w i t h  t h e  3 9 ~ r - 4 0 ~ r  p l a t e a u  age o f  c l a s t  ,26. 
Sod ic  f e r rogabbros :  T h i s  un ique  l i t h o l o g y  i s  c h a r a c t e r i z e d  by t h e  presence o f  
sod i c  p l a g i o c l a s e ,  i r o n - r i c h  pyroxene and i l r n e n i t e  w i t h  minor  amounts o f  s i l i c a  
and K - f e l d s p a r  [2] .  A l l  c l a s t s  a r e  c a t a c l a s t i c ,  and i t  i s  d i f f i c u l t  t o  d e t e r -  
mine t h e  o r i g i n a l  t e x t u r e .  REE abundances (Tab le  1 )  a r e  about  o n e - f o u r t h  those  
i n  KREEP. A1 though o u r  e a r l i e r  a t t e m p t  t o  o b t a i n  a  3 9 ~ r - 4 0 ~ r  p l a t e a u  [4] was 
n o t  success fu l ,  we s t u d i e d  two a d d i t i o n a l  c l a s t s  o f  t h i s  t y p e  and prepared a  
p l a g i o c l  ase sepa ra te  o f  sampl e  ,163 f o r  Ar-Ar d a t i n g  . The r e 1  ease sys temat i cs  
( F i g .  2)  show l a r g e  Ar l osses ,  b u t  t h e r e  a r e  i n d i c a t i o n s  o f  p la teaus  i n  t h e  
low- tempera ture  d a t a  and i n  t h e  f r a c t i o n a l  r e l e a s e s  between 85% and 97% o f  t h e  
3 9 ~ r  r e l e a s e .  The event  r e q u i r e d  t o  gene ra te  t h e  low- tempera ture  p l a t e a u  must  
have occu r red  more r e c e n t l y  t han  0.3 Gy ago and may w e l l  have been t h e  N o r t h  
Ray Cra te r  impact .  A  d i p  t o  s i m i l a r  l o w  4 0 ~ r / 3 9 ~ r  r a t i o  i s  a l s o  observed i n  
t r o c t o l i t i c  a n o r t h o s i t e  ,67. The i n d i c a t i o n  o f  a  s h o r t  ( 4  s t e p )  p l a t e a u  c o r -  
respond ing t o  an apparen t  age o f  about  3.1 Gy i n  bo th  c l a s t s  may suggest a  l a t e  
t i m e  o f  f o r m a t i o n  o f  sod i c  fe r rogabbros ,  a  metamorphic event  a t  t ime ,  o r  rep re -  
sent  an a r t i f a c t  o f  t h e  event  t h a t  r e s e t  t h e  c l o c k .  
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