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ARE THERE ANY CLUSTERINGS OF THE COSHIC-RAY EXPOSURE AGES 
OF L CHONDRITES? V.A.Alexeev.  Vernadsky  I n s t .  o f  Geochem. and 
A n a l y t .  Chem., USSR Acad. S c i . ,  Moscow, USSR 

Cosmic- ray  e x p o s u r e  a g e s  of  m e t e o r i t e s  may by  a b l e  t o  
p r o v i d e  some i n f o r m a t i o n  a b o u t  t h e  m e t e o r i t e s '  o r i g i n .  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  e x p o s u r e  a g e s  of  H c h o n d r i t e s  have  
a c l e a r  peak  a t  6-7 Myr, c o n t a i n i n g  a b o u t  50% o f  t h i s  c lass  
m e t e o r i t e s .  However t h e r e  a r e  some d i s c o r d s  a b o u t  t h e  p r e s e n c e  o f  
p e a k s  i n  t h e  L c h o n d r i t e  d i s t r i b u t i o n  [ 1 , 2 ,  u . a . 1 .  F o r  f u r t h e r  
i n v e s t i g a t i o n  o f  t h i s  p rob l em w e  c h o s e  t h e  method which  was u s e d  
by  Tanenbaum [2 ]  f o r  o n l y  s e v e r a l  t e n s  of  H and L c h o n d r i t e s .  We 
have  now e x p o s u r e  a g e s  of  s e v e r a l  hundreds  of  c h o n d r i t e s ,  s o  w e  
c a n  o b t a i n  t h e  more s t a t i s t i c a l  s i g n i f i c a n c e  o f  c o n c l u s i o n s .  The 
method c o n s i s t s  o f  c h e c k  is t h e  P o i s s o n  s t a t i s t i c s  and 
c o n s e q u e n t l y  t h e  i n t e r v a l  l a w  f o r  d i s t r i b u t i o n  o f  e x p o s u r e  ages 
o b s e r v e d  o r  n o t .  

We have  a n a l y s e d  t h e  d i s t r i b u t i o n  o f  t h e  e x p o s u r e  a g e s  o f  
268 L c h o n d r i t e s  w i t h i n  t h e  r a n g e  o f  0  t o  50  Myr [3] .  T h e r e  were  
n e x t  s t e p s  of  a n a l y s i s .  ( a )  A l l  v a l u e s  o f  e x p o s u r e  a g e s  were  
l i s t e d  i n  a s c e n d i n g  o r d e r ,  i . e .  f rom most r e c e n t  t o  o l d e s t .  ( b )  
The i n t e r v a l s  be tween  c o n s e c u t i v e  a g e s  were  found  by s u b t r a c t i n g  
e a c h  a g e  f rom t h e  one  f o l l o w i n g  i t .  ( c )  Found i n t e r v a l s  were  
a l s o  l i s t e d  i n  a s c e n d i n g  o r d e r  and ( d )  t h e i r  d i s t r i b u t i o n  was 
compared w i t h  e x p e c t e d  one  a t  P o i s s o n  s t a t i s t i c s  by c h i - s q u a r e  
t e s t  ( t h e r e  was c a l c u l a t e d  t h e  v a l u e  of  c h i - s q u a r e ) .  

P e a k s  i n  t h e  d i s t r i b u t i o n  o f  a g e s  may have been  smoothed 
o u t  some what  d u e  t o  v a r i o u s  u n c e r t a i n t i e s .  To compensa t e  f o r  
t h i s ,  e a c h  a g e  was i n t e r p r e t e d  as meaning t h a t  t h e  t r u e  a g e  was 
a random v a r i a b l e  d i s t r i b u t e d  f rom a G a u s s i a n  p o p u l a t i o n  whose 
mean is e q u a l  t o  t h e  c a l c u l a t e d  age. The s t a n d a r d  d e v i a t i o n  o f  
t h i s  h y p o t h e t i c a l  p o p u l a t i o n  c o r r e s p o n d  t o  t h e  s i z e  of  assumed 
u n c e r t a i n t y  i n  t h e  d a t a .  Thus  e a c h  a g e  was r e p l a c e d  by a random 
number drawn f rom t h e  a p p r o p r i a t e d  p o p u l a t i o n .  New s e t  o f  a g e s  
was a n a l y s e d  t h e  same way - b y  s t e p s  of  ( a )  t o  ( d ) .  T h i s  
p r o c e d u r e  was a p p l i e d  t o  1 0 0  s e t s  of  randomized  a g e  d a t a  u s i n g  
as a  s t a n d a r d  d e v i a t i o n  f o r  e a c h  p o p u l a t i o n ,  1% o f  t h e  
p o p u l a t i o n ' s  mean. T h i s  r e p r e s e n t  a + / - I% u n c e r t a i n t y  i n  e a c h  
a g e .  Then t h e r e  was c o n s t r u c t e d  t h e  h i s t o g r a m  f o r  t h e s e  100  
c h i - s q u a r e  v a l u e s .  The e n t i r e  p r o c e s s  was t h e n  r e p e a t e d  
a s suming  u n c e r t a i n t i e s  i n  t h e  d a t a  o f  +/-5%, l o % ,  15%, and 20%.  
O b t a i n e d  h i s t o g r a m s  are g i v e n  i n  t h e  F i g .  1 (column 2 )  i n  
compar i son  w i t h  e x p e c t i n g  d i s t r i b u t i o n  of  c h i - s q u a r e  v a l u e s  
a c c o r d i n g  t o  P o i s s o n  s t a t i s t i c s  ( t h e  c u r v e s ) .  

The same p r o c e d u r e  was made f o r  t h e  u n i f o r m  d i s t r i b u t e d  
random numbers  (column I ) ,  f o r  random numbers  ( " a g e s " )  which  
p r o b a b i l i t y  o f  a p p e a r a n c e  w a s  d e c r e a s e d  w i t h  i n c r e a s e  o f  t as 
numbers  o f  L c h o n d r i t e  a g e s  [3 ]  (column 3) ,  and f o r  H 
c h o n d r i t e s  (column 4 ) .  

CORCLUSIONS. H i s t o g r a m s  f o r  random numbers  (column 1) 
m a i n l y  good a g r e e  w i t h  P o i s s o n  s t a t i s t i c s .  D i f f e r e n c e s  be tween  
h i s t o g r a m s  and P o i s s o n  s t a t i s t i c s  ( c u r v e s )  f o r  L c h o n d r i t e  
d i s t r i b u t i o n  (column 2 )  are similar t h o s e  f o r  model 
d i s t r i b u t i o n  (column 3 ) ,  s o  we may a p p a r e n t l y  s a y  t h e  

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



14  LPSC XXIII 

ARE THERE ANY CLUSTEdINGS . . . Alexeev V . A .  

d i s t r i b u t i o n  of L c h o n d r i t e  e x p o s u r e  a g e s  have o n l y  e x p o n e n t i a l  
d e c r e a s e  of  t h e  m e t e o r i t e  numbers  w i t h  i n c r e a s e  o f  a g e  and have  
n o t  any  s i g n i f i c a n t  c l u s t e r i n g s .  The p e a k  i n  t h e  d i s t r i b u t i o n  
of  t h e  H c h o n d r i t e  a g e s  [3 ]  s t i p u l a t e s  t h e  l a r g e  d i f f e r e n c e  
be tween  h i s t o g r a m  and P o i s s o n  s t a t i s t i c s  (column 4 ) .  
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F i g .  1. H i s t o g r a m s  of  t h e  c h i - s q u a r e  v a l u e s  a t  d i f f e r e n t  e r r o r s  
( 8 ) of  e x p o s u r e  a g e s .  C u r v e s  a r e  t h e  P o i s s o n  s t a t i s t i c s .  
1 - u n i f o r m  d i s t r i b u t e d  random numbers;  2 - L  c h o n d r i t e s ;  
3 - random numbers i m i t a t i n g  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  (model  d i s t r i b u t i o n ) ;  4 - H c h o n d r i t e s .  
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