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ISOTOP3C COMPOSITIOI? OB OXYGEN Ill THE ELEROVKA 5 5  
CHONDRITE CHOITDRUZIl2S ; A ,K.Lavrukhina,  V.  I . U s t i n o v ,  G .V . 
B a r y s h n i k o v a ,  and  Yu. A.Shuko1 yukov.  V .  I .Yarnadsky I n s t i t u -  
t e  of Geochemis t ry  and  A n a l y t i c a l  C h e m i s t r y ,  USSR ~ c a d e m y  
of S c i e n c e s ,  Moscow 

The E l e n o v k a  5 5  o r d i n a r y  c h o n d r i t e  wi th  c l e a r l y  chond- 
r u l e  s t r u c t u r e  t o o k  t o  g l o b u l e  c h o n d r i t e s  , b u t  w i t h  c l e a r -  
l y  r e c r y s t a l i z e d  m a t r i x  ( 1 ) .  The c h o n d r i t e  c o n s i s t  of l a r -  
g e  (0.4-1.2 mm) c h o n d r u l e s  (38.6 vol .$)  and  r e c r y s t a l i z e  
matr ix  (61 .4  v o l e $ )  ( 2 , 3 ) .  The RP and BO c h o n d r u l e s  p redo-  
m i n a t e  o v e r  POP, PO and  GO, GOB c h o n d r u l e s .  According  t o  
t h e s e  c h a r a c t e r i s t i c s  t h e  E lenovka  c h o n d r i t e  d i f f e r s  f rom 
u n e q u i l i b r a t e d  o r d i n a r y  c h o n d r i t e s  ( 4 ) .  It was i n v e s t i g a t e d  
i s o t o p i c  c o m p o s i t i o n  of oxygen f o r  t h r e e  10 m g  f r a c t i o n s  
of v a r i o u s  s i z e  c h o n d r u l e s .  They were  r e f i n e d  f rom m a t r i x  
and were  c r u s h e d  i n  o r d e r  t o  i d e n t i f i c a t e  t h e i r  s t r u c t u r e .  
The r e s u l t s  a r e  i n  T a b l e .  
T a b l e .  8 j 7 0  and  6180 v a l u e s  

r e l a t i v e  t o  SXOW, $0 

C h r u l e  Tgpe of 
s i z e ,  mm s r u c t u r e  p 8 0  l17o  

0.4-0.7 v a r i o u s  +3.6 +2,6 
1 .3-1.5 -0- 1-1.8 11.7 

2.5 RP +0.8 + l o o  

It i s  shown t h a t  
t h e  6 180 and 8 0 va- 
l u e s  d e c r e a s e  w i t h  en-  
l a r g e  of c h o n d r u l e  s i -  
z e s .  T h i s  t endency  i s  
c o n t r a s t  t o  t h a t  ,which 
e a r l i e r  f o r  t h e  Dhaja- 
1 a H3.8 u n e q u i l  i b r a t e  d  
c h o n d r i t e  was obse rved  
( 5 )  : d4*0=3 .27$0 ( cf i70= 
1.79% ) f o r  t h e  chond- 

r u l e s  of 0.1-0.15 mm and 6 i80=5$~ ( d' f70=3.6$0 f o r  t h e  
c h o n d r u l e s  of 0.53-0.82 mm. 

The E l  enovka  c h o n d r u l e s  of > 1.3 mm have  t h e  most  li- 
ght oxygen o u t  of a l l  i n v e s t i g a t e d  c h o n d r u l e s  of H ,  L, LL, 
EH c h o n d r i t e s  ( 6 ) .  The 8 v a l u e  of c h o n d r u l e s  of 0.4-0.7 
mm l i e s  w i t h i n  v a l u e s  of common oxygen r e s e r v o i r  f o r  euc-  
r i t e s ,  h o v a r d i t e s  d i o g e n i t e s  , p a l l a s i t e s  and  m e z o s i d e r i t e s  
( 6 180=3 .6 + 0.2$0 j . They a r e  l i k e  t o  t h e  ex t reme  v a l u e s  f o r  
chondru les -o f  M l e n d e  CV and  u n e q u i l i b r a t e d  o r d i n a r y  ( 0 )  
a n d  c h o n d r i t e s .  The J q 7 0  v a l u e  d i f f e r s  f rom t h e  same by 
+O 7% . - 

c? a0 and 8470 v a l u e s  of a l l  f r a c t i o n s  1 i e  on the 
l i n e ,  which  i s  p a r a l l e l  t o  t e r r e s t r i a l  m a s s - f r a c t i o n a t i o n  
l i n e .  It l i e s  w i t h i n  r e g i o n  of  t h e  '70 e n r i c h m e n t  j u s t  as 
611 c h o n d r u l e s  of u n e q u i l i b r a - t e d  c h o n d r i t e s .  However f o r  
t h e  l a t t e r  e f f e c t  of m a s s - f r a c t i o n a t i o n  i s  n o t  obse rved .  
T h e i r  oxygen i s o t o p e  c o m p o s i t i o n  a r e  c o n d i t i o n e d  m a i n l y  by  
a p r o c e s s  of i s o t o p e  exchange  of oxygen be tween c h o n d r u l e s  
and t h e i r  r i m s  and common gas r e s e r v o i r  e n r i c h e d  i n  460 
i n  compar i son  w i t h  c h o n d r u l e  p r e c u r s o r  ( 6 ) .  The oxygen i s o -  
t o p e  c o m p o s i t i o n  o f  c h o n d r u l e s  of u n e q u i l i b r a t e d  0 chond- 
r i t e s  does  n o t  depend on t h e i r  chemica l  g r o u p ,  T h e r e f o r e  
we t a k e  f o r  i n i t i d .  oxygen c o m p o s i t i o n  t h e  s m e  of t h e  
Cha inpur  LL3,4 c h o n d r u l e s  w i t h  maximum v a l u e s  of d4'0=8.6$0 
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md Sq70=6.0$o ( 7 ) .  

The oxygen i s o t o p i c  composition o f  t h e  Elenovka equ- 
i l i b r a t e d  chondr i t e  chondrules a r e  condi t ioned  by a pro- 
c e s s  of mass - f rac t iona t ion  a t  t h e  expence of k i n e t i c  i s o t o -  
p i c  e f f e c t  , which under  evapora t ion  o f  me l t ing  chondrules 
took p lace .  The experiments ( 8 )  show high e f f e c t i v e n e s s  of 
t h i s  p r o c e s s  f o r  1 8 0 ,  26Mg and 3 0 S i  ( a  enrichment i n  r e -  
s i d u d  l i q u i d ) .  A such e f f e c t  must i n c r e a s e  as chondrule 
s i z e s  decrease .  Table shows such e f f e c t .  P r e s e r v a t i o n  of 
r e l i c t s  of t h e  most e a r l y  s t a g e  of chondrnle genes i s  (mel- 
t i n g )  f o r  t h e  Elenovka chondr i t e  means t h a t  chondrules we- 
r e  quickly  i s o l a t e d  from gas  and t h e r e f  ore they  a r e  k e p t  
primary i s o t o p i c  composition of oxygen. I ts  wi tnesses  abo- 
u t  quick1 agglomerat ion of t h i s  chondr i te  m a t t e r  by s t i c -  
k i n g  toge e h e r  chondrules and mineral  aggregates  i n t o  p r i -  
mary protoob; jects  wi th  t h e  s i z e s  of 1-3 mm. About it w i t -  
n e s s e s  a s p o t t y  t e x t u r e  of chondr i t e  ( 2 ) .  

Thus g e n e s i s  p rocesses  of chondrules of u n e q u i l i b r a -  
t e d  and  e q u i l i b r a t e d  chondr i t e s  were d i f f e r e n t .  The f o m e r  
had gone over a s t a g e  of i n t e r a c t i o n  with  gas  phase ;  t h e  
1 a t t e r  had avoided it. The p r e c u r s o r  m a t t e r s  of chondrules 
of t h e s e  chondr i t e s  were d i f f e r e n t  about  i s o t o p i c  composi- 
t i o n  of oxygen. B o r  t h e  Elenovka chondrules it has d ' f80= 
=0.8$0 and S r ? O = l ,  . It i s  obvious t h a t  chemical compo- 
s i t i o n s  were a l s o  d i f f e r e n t ,  because i n  t h e  Elenovka chon- 
d r i t e  predominate PR and BO chondrules .  The have formed 
by me l t ing  o f  d u s t ,  enr iched  i n  S i O  (46wt.$Y ( 9 ) .  I n  une- 
q u i l  i b r a t e d  0 chondr i t e s  predominat8 POP and PP chondru- 
l e e  ( 4 1 ,  t h a t  have formed f r o m  m a t t e r  wi th  lower  con ten t s  
of S i O p  ( 9 ) .  Hence e q u i l i b r a t e d  0 chondr i tes  could n o t  ha- 
ve formed by thermal  metamorphism of u n e q u i l i b r a t e d  chond- 
r i t e  m a t t e r ,  
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