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We have  c a l c u l a t e d  t h e  He-3, Ne-21, and Ar-38 cosmic - r ay  ex-  
p o s u r e  a g e s  of  369 n o n - A n t a r c t i c  and A n t a r c t i c  L  and LL c h o n d r i -  
t e s  i n  o r d e r  t o  s t u d y  a  some r e g u l a r i t i e s  o f  t h e  e x p o s u r e  a g e  
d i s t r i b u t i o n s  of  o r d i n a r y  c h o n d r i t e s .  Exposu re  a g e s  were  c a l c u l a -  
t e d  i n  t h e  same way a s  t h o s e  of  H c h o n d r i t e s  [ I ] .  The n o b l e  g a s  
d a t a  a r e  f rom t h e  c o m p i l a t i o n  by  S c h u l t z  and C r u s e  [ 2 ] .  When more 
t h a n  one  a n a l y s i s  w a s  a v a i l a b l e  f o r  a  g i v e n  m e t e o r i t e ,  t h e  a v e r a -  
ge a g e  was u s e d . T h e  m e t e o r i t e s  w i t h  low r a t i o s  o f  cosmogenic  He-3 
t o  Ne-21 ( ~ 2 . 5 )  s u g g e s t  d i f f u s i o n  l o s s  o f  r a r e  g a s e s ,  and t h e r e -  
f o r e  t h e s e  m e t e o r i t e s  were  e x c l u d e d .  

The a g e s  d e r i v e d  f rom cosmogenic  Ar-38 c o n c e n t r a t i o n s  were  
s y s t e m a t i c a l l y  l ower  t h a n  He-3 and Ne-21 a g e s .  T h i s  r e s u l t  a g r e e s  
w i t h  p r e v i o u s  c o n c l u s i o n s  [1 ,3] .  A r e d u c t i o n  of  t h e  p r o p o s e d  by 
E u g s t e r  [4 ]  t h e  Ar-38 p r o d u c t i o n  r a t e  by 15% a l l o w s  t o  g e t  t h e  
b e s t  ag reemen t  f o r  He-3, Ne-21, and Ar-38 a g e s .  R e p r o d u c i b i l i t y  
o f  t h e  a g e  v a l u e s  c a l c u l a t e d  f o r  d i f f e r e n t  s a m p l e s  o f  t h e  same 
m e t e o r i t e  was found  a b o u t  10% ( s t a n d a r d  d e v i a t i o n ) .  The o b t a i n e d  
d i s t r i b u t i o n s  of  e x p o s u r e  ages of L and LL c h o n d r i t e s  ( a n d  H 
c h o n d r i t e s  [ I ]  f o r  c o m p a r i s o n )  a r e  shown i n  F i g .  1. 

A s  i n  p r e v i o u s  v e r s i o n s  ( e . g .  [ 5 1 )  t h e r e  is  marked c o n t r a s t  
among t h e s e  c l a s s e s .  The m a j o r  f e a t u r e  f o r  t h e  H c h o n d r i t e s  is a 
p e a k  a t  6-7 Myr, c o n t a i n i n g  a b o u t  50% of  t h i s  c l a s s  m e t e o r i t e s .  
On t h e  o t h e r  hand ,  t h e  d i s t r i b u t i o n  of  L c h o n d r i t e  a g e s  may b e  
d e s c r i b e d  on t h e  whole  by  e x p o n e n t i a l  d e c r e a s i n g  o f  t h e  number o f  
m e t e o r i t e s  ( N )  w i t h  i n c r e a s i n g  of  t h e  e x p o s u r e  a g e  ( t ) .  By r e g -  
r e s s i o n  a n a l y s i s  we found  t h e  p a r a m e t e r s  o f  t h e  e x p o n e n t i a l  c u r v e  
Nt=Noexp( t /T) .  Here N t  is number of m e t e o r i t e s  w i t h  a g e  o f  t .  
The T is l i f e - t i m e  of  m e t e o r o i d s  - t h e  s o u r c e  of  L c h o n d r i t e s .  
F o r  L  c h o n d r i t e s  t h e  v a l u e  of  was found  e q u a l  t o  3 4 ( + 5 , - 4 )  Myr; 
t h e  v a l u e  o f  No f o r  h i s t o g r a m  w i t h  s t e p  o f  1 Myr ( F i g .  1) was 
found  e q u a l  t o  9 . 4 ( + 1 . 2 , - 1 . 1 ) .  

D i s t r i b u t i o n  of  H c h o n d r i t e s  e x p o s u r e  a g e s  w i t h  t h e  excep -  
t i o n  of 6-7 Myr p e a k  m e t e o r i t e s  may a l s o  b e  a p p r o x i m a t e d  by  expo-  
n e n t i a l  c u r v e .  The v a l u e s  of  and No of  t h i s  c u r v e  were found  
e q u a l  t o  2 = 2 9 ( + 4 , - 3 )  Myr and N o = 6 . 7 ( + 0 . 9 , - 0 . 8 ) .  The v a l u e  o f  C 
f o r  H c h o n d r i t e s  c o i n c i d e s  w i t h  t h a t  f o r  L c h o n d r i t e s  w i t h i n  one-  
sigma e r r o r s .  Thus  t h e  s o u r c e s  o f  o r d i n a r y  c h o n d r i t e s  ( A p o l l o ,  
Amor, and Aten g r o u p s )  a r e  a p p a r e n t l y  r e p l e n i s h e d  c o n t i n i o u s l y  
( a t  t h e  e x p e n s e  o f  t h e  a s t e r o i d  b e l t ? )  by  cosmic  b o d i e s  which  
have t h e  l i f e - t i m e  a b o u t  30  Myr b e f o r e  c a p t u r e  by  t h e  E a r t h .  A l so  
a b o u t  50% of H c h o n d r i t e s  r e s u l t  f rom l a r g e  g r o u p  of b o d i e s  which  
were  formed i n  c a t a s t r o p h i c  e v e n t  a b o u t  6-7 Myr a g o .  
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Fig.1 Distributions of the cosmic-ray exposure ages 
(t, Myr) of H, L, and LL chondrites. 
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