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TRACK 1NYESTIGATIC;N OF THE AXDREEVKA L3 CIIONDRITB.  
L .I  ,Genaeva ,  G ,V , B a r y s h n i k o v a  and  L ,L . ICashkarov.  I n s t .  of  
Geochem. and  A n a y t .  Chem,,  USSR $cad ,  S c i . ,  IToscow, USSII. 

A s tud-y of t r a c k s  f o r m e d  by n u c l e i  o f  t h e  i r o n  g r o u ?  
of c o s m i c  r a y s  i n  o l i v i n e  g r a , i n s  of  c h o n d r i t e  Andreevka  
t o  s e a r c h  i r r a d i a t i n g  r e  c o r d s  o b t a i n e d  d u r i n g  t h e  e a r l y  
s t a g e  of s o l a . r - s y s t e n  d e v e l o p m e n t  has b e e n  made .The Andre-  
e v k a  m e t e o r i t e  ( f d l  7 Aug. 1969)  i s  e x t r e m e l y  u n e q u i l i b -  
r a t e d  ord5.narg c h o n d r i t e  o f  t y p e  L 3 .  !Xiis m e t e o r i t e  has 
c l e a r  c l ~ o n f i r i t i c  t e x t u r e  and  d o e s  n o t  show e v i d e n c e  f o r  
shoc!r m e t a m o r ~ h i s m  f-11. It c o n t a i n s  s h a r p l y  d e f i n e d  chond-  
rv . l es  ma.king u p  75 v o l  .$ of whole  m e t e o r i t e . T h e  s p a c e  b e t -  
i7Teen c h o n d r u l e s  fill v;i th d a r k  t h i n  g r a i n e d  m a t r i x .  The 
c o ~ ~ o s i t i o n  of o l i v i n e  i s  v e r y  h e t e r o g e n e o u s .  I t  c h a n g e s  
n o t  o n l y  f rom one t o  a n o t h e r  c h o n d r u l e s  and  g r a i n s  b u t  
e v e n  x i t h i n  an i r s d i v i d u a l  cho l id ru l  e  and  g r a i n l l ]  ,C o n t e n t s  
of F a  i n  o l i v i n e s  v a r y  f ~ o m  F a  5 t o  F a  28 .  

F o r  p o l i s h i n g ,  e t c h i n g  a n d  e x a m i n a t i o n  c o n v e n i e n c e  
t h e  i n d i v i a u a l  g r a i n s  and f r a g n e n t s  of c h o n d r u l  e s  s e l e c t e d  
f r o m  bu-111 s a m p l e  and  t h i n  s e c t i o n  of  5 PA x 8 mm s i z e  were  
moun ted  i n  e p o x i d e  r e s i n ,  The r e v e l a t i o n  of t r a c k s  i n  o l i -  
v i n e  was a c c o m p l i s h e d  by e t c h i n g  i n  b o i l i n g  'ZX s o l u t i o n  
a t  pH 8[2] d u r i n g  1 2  h o u r s  The o b s e r v a , t i o n s  and  m e a s u r e -  
m e n t s  of  - t rack d e n s i t y  ( f  j viere c a r r i e d  o u t  w i t h  a i d  of 
an o p t i c a l  m i c r o s c o ~ e  a t  an -1 000-f o l d  n a g n i f  i c a t i o n .  Ve 
h a v e  m e a s u r e d  t r a c k  d e n s i t i e s  i n  6 8  i n d i v i d u a l  o l i v i n e  
c r y s t a l s  a n d  f r a g m e n t s  o f  c h o n d r u l e s  f r o m  b u l k  s a m p l e  of 
2 cm x 3 crn x 5 cm s i z e  and i n  o l i v i n e  c r y s t a l s  f r o m  ob- 
s e r v e d  i n  t h i n  s e c t i o n  c h o n d r u l e s .  Some r e s u l t s  of  a n a l y -  
s i s  a r e  g i v e n  i n  T a b l e  1 . Te h a v e  i n v e s t i g a t e d  t h r e e  chon-  
d r u l e s  c o n t a i n i n g  t h e  r e 1  i c t  o l i v i n e  c r y s t a l s  w h i c h  w e r e  
n o t  c r y s t a l i z e d  i n  situD], The n o s t  i n t e r e s t  r e p r e s e n t s  
m i c r o ~ o r p h y r i t i c  o l i v ine -~yroxenechonf i ru l e  ( s e e  F i g . 1 ) .  I t  
c o n t a i n s  of l a , r g e  c o r r o d e d  s u b h e d r a l  o l i v i n e  c r y s t s l s  
( F i g  . l a )  s u r r o u n d e d  by t h i n  c l e a r  r i m s .  S u c h  o l i v i n e s  \vere 
fo rmed  e i t h e r  by i n c o m p l e t e l y  m e l t i n g  of f r a g m e n t s  of  p r e -  
- e x i s t i n g  m a t e r i a l s  ( r o c k  o r  p r i m a r y  c h o n d r ~ e s )  o r  by e n -  
t e r i n g  i n  p l a s t i c  s t a t e  chond-rul  e . The s u r r o u n d i n g  grounci- 
mass c o n t a i n s  a b u n d a n t  b r  oviin d e v i t r i f  i c i e d  g l a s s  a n d  f i n e  
g r a i n e d  e u h e d r a l  o l i v i n e s  ( ~ i g .  l b )  and  o r t h o p y r o x e n e s  t h a t  
a p p e a r  t o  be o f  i g n e o u s  o r i g i n .  

l i l ~ a ~ u r e d  3 v a l u e s  i n  o l i v i n e s  r a n g e  f rom 1 . 1 8 1 0 ~  t o  
5 . 2 - 1 0  T h i s  r a n g e  i s  r o u g h l y  t h e  same f o r  c r y s t a l s  
from d l  t y ~ e s  o b s e r v e d  c h o n d r u l e s  : d r o p 1  e t  n i c r o p  o r p h y r i -  
t i c  and b a r r e d ,  and  l i t n i c  m i c r o 9 o r p h y r i t i c  m d  g r a i n e d  
T h e s e  t r a c k s  w e r e  m a i n l y  n r o d u c e d  by g a l a c t i c  cosmic  r a y s .  
V a l u e s  o f  9 i n  r e l i c t  c r y s t a l s  ( s e e  F i g - l a ,  and  T a b l e  1 )  
a r e  n o t  e x c e e d  Q m e a s u r e d  i n  u s u a l  f o r m a t i n g  i n  s i t u  
c r y s t a l s .  Ve ry  h i g h  t r a c k  d e n s i t i e s  were  n o t  f o u n d e d  n e i t -  
her i n  l a r g e  number of i n d i v i d u a l  c r y s t z l s  n o r  i n  c r y s t a l s  
e n t e r i n g  i n  c l ~ o n d r v . l e s .  Thus we c o n c l u d e  c h o n d r i t e  Andre-  
e v k a  w a s  n o t  i r r a d i a t e d  by s o l a r  f l a r e  d u r i n g  a c c r e t i o n  
s t a g e  of  n e t e  o r i t e  f o r m a t i o n ,  
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TRACK IETVES TIGATION OF AITDBEEVZA: Genaeva  L . I, e t  al . 
R e f e r e n c e s :  [l] G s a d c h i i  Eu .G .e t  a l . ( 1 9 8 2 ) ~ e t e o r i t i k a ,  4 0 ,  
p b 1 6 ( i n  R u s s i a n ) ,  621 Krishuraswami S . e t  a l , ( l 9 7 1 ) ~ c i e n c e  
174 ,p .287 . [S]~ambald i  'E:,R.( 1 9 8 1 ) N a t u r e  2 9 3 ,  N5833, p .558 .  
T a b l e  1 .  Measured  t r a c k  d e n s i t i e s  i n  o l i v i n e  c r y s t a l s  

Type of T r a c k  ~ r a - ~ ;  i n  u n i t s  of 106 
m a t e r i a l  t r a c k  em-* (No of t r a c k  m e a s u r e d )  

Bulk  sample  
I n d i v i d u a l  5 , 2 ( 3 4 ) ;  1 . 8 ( 2 5 ) ;  2 . 5 ( 2 7 ) ;  1 . 8 ( 3 3 ) ;  1 . 5 ( 2 2 )  
c r y s t a l s  1 .7  3 4  3.3 36 2.9 35 4e2  5 1  
F r a g m e n t s  of 1 , 4  35 1.1[113]j 2 .9 [22 ] :  1  . 3 [ 4 1 ] j  1 .7 [26{  
c h o n d r u l  e s  1 . 2 ( 3 6 ) ;  3 . 2 ( 6 7 ) ;  3 . 6 ( 4 8 ) ;  2 , 1 ( 3 8 ) ;  4 . 9 ( 3 2 )  
F r a g m e n t s  of  d r  o p l  e  t 
b a r r e d  c h o n d r u e s  3 , 0 ( 2 6 ) ;  2 , 0 ( 1 5 ) ;  3.1( 1 7 ) ;  2 * 7 ( 9 )  

T h i n  s e c t i o n  (5mm x 8mm) 
B a r r e d  c h o n d r u l e s  
L i t h i c  c h o n d r u l e  1  . 9 ( 2 7 )  
b I i c r o p o r p h y r i t i c  c h o n d r u l e s  2 . 4 ( 2 4 ) ;  l e 6 ( 1 6 ) ;  2 , 4 ( 4 1 )  
Ni c r o p  o r p h  
c h o n d r u l e  

gljit i c  

P o i k i l i t i c  
c h o n d r u l  e 

9 )  - s e e  F i a . 1  

r e l i c t  c r y s t a l  i u s u a  c r y s t a l  

{ 
r e l i c t  c r y s t a l  
usual c r y s t a l  

F i g . 1 .  
X i c r o p o r p h y r i t i c  
c h o n d r u l e ,  t h i n  
s e c t i o n ,  transmit- 
t e d  l i g h t ;  
a - r e l i c t  o l i v i n e  
c r y s t a l  ; 
b - usual e u h e d r a l  
o l i v i n e  c r y s t a l .  
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