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Well  known p e a k  i n  t h e  d i s t r i b u t i o n  o f  t h e  c o s m i c - r a y  expo- 
s u r e  a g e s  o f  H c h o n d r i t e s  a t  6-7 My c a n  b e  employed as mark i n  
c o m p a r i s o n  o f  d i f f e r e n t  p o p u l a t i o n s  o f  H c h o n d r i t e s .  I t  is found  
t h e  age c o r r e s p o n d i n g  t o  maximum o f  p e a k  f o r  n o n - A n t a r c t i c  f a l l s  
is h i g h e r  b y  (15+/-5)X o f  t h i s  , f o r  n o n - A n t a r c t i c  f i n d s .  A n t a r c t i c  
H c h o n d r i t e s  occupy  i n t e r m e d i a t e  p o s i t i o n .  T h i s  e f f e c t  is p r o b a b -  
l y  d u e  t o  p r o c e s s  o f  w e a t h e r i n g .  

I t  is w e l l  known t h e  d i s t r i b u t i o n  o f  t h e  c o s m i c - r a y  e x p o s u r e  
a g e s  of  H c h o n d r i t e s  h a v e  c l e a r - c u t  p e a k  a t  6-7 My. T h i s  p e a k  c a n  
b e  employed as  mark i n  c o m p a r i s o n  o f  d i f f e r e n t  p o p u l a t i o n s  o f  H 
c h o n d r i t e s ,  f o r  example  n o n - A n t a r c t i c  f a l l s  and f i n d s  and A n t a r c -  
t i c  f i n d s .  T h i s  c o m p a r i s o n  may g i v e  u s  t h e  i n f o r m a t i o n  n o t  o n l y  
a b o u t  m e t e o r i t e  p a r e n t  b o d i e s  b u t  a l s o  a b o u t  c h a n g e s  o f  m e t e o r i -  
t e s  on t h e  E a r t h .  F o r  s u c h  c o m p a r i s o n  w e  u s e d  t h e  r e s u l t s  o f  o u r  
c a l c u l a t i o n s  o f  t h e  c o s m i c - r a y  e x p o s u r e  a g e s  o f  m e t e o r i t e s .  Ages 
were  c a l c u l a t e d  a c c o r d i n g  t o  c o n t e n t s  o f  cosmogen ic  i s o t o p e s  o f  
He-3, Ne-21, and Ar-38. P r o d u c t i o n  r a t e s  o f  i s o t o p e s  were d e t e r -  
mined a c c o r d i n g  t o  E u g s t e r  [ I ]  w i t h  r e d u c t i o n  o f  Ar-38 p r o d u c t i o n  
r a te  by 15% [ 2 ] . ( S u c h  r e d u c t i o n  a l l o w s  t o  ge t  t h e  b e s t  a g r e e m e n t  
f o r  He-3, Ne-21, and Ar-38 e x p o s u r e  ages [ 2 - 4 1 . )  D i s t r i b u t i o n s  o f  
t h e  a v e r a g e  a g e s  (Tav  = (T3+T21+T38)/3) a r e  shown i n  F i g  1 . T h e  
c u r v e s  of  G a u s s i a n  d i s t r i b u t i o n  f o r  e v e r y  h y s t o g r a m  were  c a l c u l a -  
t e d  b y  t h e  method o f  s u c c e s s i v e  a p p r o x i m a t i o n s .  P a r a m e t e r s  o f  
e a c h  c u r v e  a l l o w  t o  d e t e r m i n e d  t h e  a v e r a g e  v a l u e  o f  a g e  c o r r e s -  
p o n d i n g  t o  t h e  maximum o f  p e a k  (Tm) and t h e  s t a n d a r d  d e v i a t i o n  o f  
t h i s  a v e r a g e  v a l u e  ((5 = C J / f i ,  where  0 is p a r a m e t e r  o f  G a u s s i a n  
c u r v e  and N i s  t h e  number o f  m e t e o r i t e s  i n  t h e  p e a k ) .  

We c a n  s e e  ( F i g  1 )  t h e  a g e  c o r r e s p o n d i n g  t o  t h e  maximum o f  
p e a k  f o r  n o n - A n t a r c t i c  f a l l s  (Tm = 6 .59+/ -0 .23  My) is h i g h e r  by  
(15+/-5)% o f  t h i s  f o r  n o n - A n t a r c t i c  f i n d s  (Tm = 5 . 6 4 + / - 0 . 2 2  My). 
A n t a r c t i c  H c h o n d r i t e s  occupy  i n t e r m e d i a t e  p o s i t i o n  (Tm = 6.38+/-  
0 . 3 6  My). 

S i m i l a r  c o m p a r i s o n  was made f o r  t h e  d i s t r i b u t i o n  o f  ages 
c a l c u l a t e d  s e p a r a t e l y  f o r  He-3, Ne-21, and Ar-38. The o b t a i n e d  
d a t a  a re  shown on d i a g r a m  ( F i g  2 ) .  We can  s e e  t h e  same s i t u a t i o n .  

T h i s  e f f e c t  is p o s s i b l e  s t i p u l a t e d  b y  l o s s  o f  cosmogen ic  
( and  n o t  o n l y  cosmogen ic  o f  c o u r s e )  n o b l e  g a s e s  i n  p r o c e s s  o f  
w e a t h e r i n g  o f  m e t e o r i t e s  on t h e  E a r t h .  A c c o r d i n g  t o  o b t a i n e d  d a t a  
t h e  w e a t h e r i n g  is more s i g n i f i c a n t  f o r  n o n - A n t a r c t i c  f i n d s  i n  
s p i t e  o f  r e l a t i v e l y  small t h e i r  t e r r e s t r i a l  a g e s  ('4000 y e a r s  i n  
a v e r a g e  [ 5 ] )  i n  c o m p a r i s o n  t o  t e r r e s t r i a l  a g e s  o f  A n t a r c t i c  H 
c h o n d r i t e s  ( '40,000 y e a r s  i n  a v e r a g e  [ 6 ] ) .  

And t h e  l a s t .  F i g  2  shows t h a t  above  m e n t i o n e d  r e d u c t i o n  o f  - 
Ar-38 p r o d u c t i o n  r a t e  is  p r o b a b l y  n e c e s s a r y  f o r  c o n f o r m i t y  o f  
He-3, Ne-21, and Ar-38 ages o n l y  o f  n o n - A n t a r c t i c  H c h o n d r i t e s .  
F o r  A n t a r c t i c  H c h o n d r i t e s  s u c h  c o r r e c t i o n  is u n n e c e s s a r y .  Why? 
May b e  by r e a s o n  o f  d i f f e r e n c e  o f  s i z e s  o f  H c h o n d r i t e  f a l l s  on 
t h e  E a r t h  i n  t h e  p a s t  ( s m a l l  s i z e s )  and now ( b i g  s i z e s ) ?  
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F i g u r e  c a p t i o n s  Fig 1 

F i g  1 D i s t r i b u t i o n s  o f  t h e  a v e r a g e  v a l u e s  o f  c o s m i c - r a y  e x p o s u r e  
a g e s  ( T a v ,  My) o f  H c h o n d r i t e s .  

N t  is t o t a l  number o f  m e t e o r i t e s ;  N p  is p o r t i o n  o f  
m e t e o r i t e s  i n  p e a k .  Dashed l i n e s  c o r r e s p o n d  t o  p o s i t i o n s  o f  
maxima. 

F i g  2 P o s i t i o n s  of  t h e  p e a k  maxima o f  c o s m i c - r a y  e x p o s u r e  a g e s  
c a l c u l a t e d  f o r  He-3 ( T 3 ) ,  Ne-21 ( T Z l ) ,  and Ar-38 (T38)  f o r  
n o n - A n t a r c t i c  and A n t a r c t i c  H c h o n d r i t e s .  

F i l l e d  symbols  c o r r e s p o n d  t o  p o s i t i o n s  o f  maxima i n  
d i s t r i b u t i o n s  o f  t h e  a v e r a g e  v a l u e s  of  t h e  e x p o s u r e  a g e s .  

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


