
MIXERA& C ObTPOOS ITIONS AND ASSEMBLAGES I N  CHOTTDRU- 
LES OF ITJDAIICH EH4 CHGNDRITE , G .V . B a r y s h n i k o v a ,  E . I. I g n a -  
t e n k o ,  and A.X.Lavrukhina; V , I  .Ternadsky I n s t i t u t e  of Ge o- 
c h e m i s t r y  and A n a l y t i c a l  C h e m i s t r y ,  USSR Academy of 
S c i e n c e s ,  Moscow, USSR 

I n  c o n t i n u a t i o n  of  o u r  s t u d i e s  on c h a r a c t e r i s t i c  f e a -  
t u r e s  and c o m p o s i t i o n  of m i n e r a l s  i n  c h o n d r u l e s  of v a r i o u s  
s t r u c t u r a l  t y p e s  from c h o n d r i t e s  of d i f f e r e n t  chemica l  
g r o u p s ,  a d e % a i l e d  p e t r o g r a p h i c  and m i n e r a l o g i c a l .  a n a l y s i s  
o f  c h o n d r u l e s  and c o n s t i t u e n t  m i n e r a l s  i n  t h i n  s e c t i o n s  of 
I n d a r c h  EH4 c h o n d r i t e  has been  c a r r i e d  o u t  by means of op- 
t i c a l  m i c r o s c o p e  and e l e c t r o n  m i c r o p r o b e .  

Chondru les  have  b e e n  c l a f l s i f i e d  a c c o r d i n g  t o  t h e  stru- 
c t u r e  i n t o  n i c r o p o r p h y r i t i c  o l i v i n e - p y r o x e n e  ( P O P )  and py- 
r o x e n e  (PP)  , e x c e n t r o r a d i a l  pyroxene  (RP) , b a r r e d  pyroxene  
( b u t  r a r e )  and g r a n u l a r  pyroxene  (GP). According  t o  t h e  
ma in  m i n e r a l s  c o m p o s i t i o n  and t h e i r  a s s e m b l a g e s ,  all chon- 
d r u l e s  a r e  s u b d i v i d e d  i n t o  two g r o u p s  : 

1 . P o r p h y r i t i c  (FOP ,PF) c h o n d r u l e s  .They c o n t a i n  f e l d -  
s p  a t h i c  ( l a b r a d o r i t e - a n d e s i n e )  m e s o s ~ a s i s  of v a r i a b l e  com- 
p o s i t i o n  w h i c h  change b o t h  w i t h i n  a c h o n d r u l e  and between 
t h e  c h o n d r u l e s :  Ab 47-50, Ab 55-70 and r a r e l y  Ab 93-95. 
They a r e  c h a r a c t e r i z e d  by p r e s e n c e  of c l i n o e n s t a t i t e s  of 
two  t y p e s  ( s e e  T a b l e )  which  d i f f e r  i n  c o n t e n t  of  minor  
e l e m e n t s .  C l i n o e n s t a t i t e  I ( E n  I)  c o n t a i n s  more of Tic)*, 
&2'3 C r p 0 3 ,  MnO, C a O ,  and l e s s  of Na20 as compared t o  
c l i n o e n s t a t i t e  I1 ( E n  11). These d a t a  c o r r e l a t e  w e l l  w i t h  
d i f i n i t i o n s  i n  ( I ) ,  where "b lue1!  and " r e d t 1  c l i n o e n s t a t i t e s  
a r e  d i s t i n q u i s h e d  by c a t h o d o l u m i n e s c e n c e .  The f i r s t  one 
c o r r e s p o n d s  t o  En I1 and t h e  s e c o n d  t o  En 1. 

2.  N o n - p o r p h y r i t i c  (GP ,R?) c h o n d r u l e s  . They d i f f e r  
marked ly  i n  c o m p o s i t i o n  of m e s o s t a s i s  w i t h  c o n t e n t s  of 
Ab 97 up t o  a l m o s t  p u r e  a l b i t e ,  w i t h  v a r i e s  s l i g h t l y  m i t h i n  
a chondru le  a d  between s e p a r a t e  c h o n d r u l e s  ( T a b l e )  . C l  i n o -  
e n s t a t i t e  has a mixed c o m p o s i t i o n  ( E n  97-98.7) i n t e r m e d i a -  
t e  be tween E n  I and En I1 as compared t o  p o r p h y r i t i c  chon- 
d r u l e s .  m e v e r t h e l e s s  it i s  t o  n o t e d  t h a t  t h e r e  a r e  i n c l u -  
s i o n s  of En I and En I1 i n  GP and RP c h o n d r u l e s ,  S e v e r a l  
u n i q u e  c h o n d r u l e s  stand o u t  which r e f e r  n e i t h e r  t o  t h e  
f i r s t  n o r  t o  t h e  second  t y p e .  F o r  t h e  f i r s t  t ime  i n  meteo- 
r i t e  i n  a GP c h o n d r u l e s  j a d e i t e  i n  t h e  form of c r y s t a l s  i n  
a a l b i t e  g l a s s  was f o u n d  o u t .  ?"No c h o n d r u l e s ,  PP and RP, 
c o n t a i n  a l b i t i c  m e s o s t a s i s  w i t h  a r e a s  of &most  p u r e  S iO 

B e s i d e s  s i l i c a t e  c h o n d r u l e s  t h e r e  a r e  m e t a l - s u l f  i d e  2 '  

a s s e m b l a g e s  i n  I n d a r c h  c h o n d r i t e  w i t h  i r r e g u l a r  o r  rounded  
( c h o n d r u l e - l i k e )  fo rms ;  p a r t  of them,  p e r h a p s , r e f e r  t o  t h e  
s o - c a l l e d  n o d u l e s .  I n  t h e s e  a s semblages  t h e  compositiovls 
of t h e  c o n s t i t u e n t  m i n e r a l s  have  been d e t e r m i n e d  a d  t h e i r  
main  t y p e s  d e f i n e d :  1 ) Fe ,Ni-metal  ( k a m a c i t e )  + t r o i l i t e  + 
3- p e r r y i t e  + s c h r e i b e r s i t e  + i n c l u s i o n s  of p l a g i o c l a s e  and 
S i 0 2 ;  2 )  k a m a c i t e  + o l d h a m i t e  ( w i t h  s c h r e i b e r s i t e  s p o t s )  + 
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t r o i l i t e ;  3 )  k a m a c i t e  w i t h  t r o i l i t e  and s i l i c a t e  r i m s ;  
4 )  k a m a c i t e  + t r o i l i t e  + n i n i n g e r i t e  ( w i t h  o c c a s i o n a l  p l a -  
t e s  of  Nn s u l f i d e ) .  H a m a c i t e  c o n t a i n s  up t o  3 w t . " / ; i ;  t r o -  
i l i t e  i s  c h a r a c t e r i z e d  by t h e  g r e s e n c e  of  C r ( 1  , l -1 .7  wt.$) 
a n d  T i  (0 .3-0.42 wt .$ ) .  C o m ~ o s i t i o n  of opaque  m i n e r a l s  v a -  
r i e s  s l i g h t l y  f rom one  a s s e m b l a g e  t o  a n o t h e r ,  but c o n s t a n t  
wi th in  a s e p a r a t e  a s s e m b l a g e ,  

The d i f f e r e n c e s  i n  c o m p o s i t i o n  of main s i l i c a t e  mine -  
rals b e t w e e n  p o r p h y r i t i c  and n o n - p o r p h y r i t i c  c h o n d r u l e s  
p r e s u p p o s e  t h a t  t h e r e  should be t w o  o r  more t y p e s  o f  p r e -  
c u r s o r  m a t e r i a l s  of c h o n d r u l e s  w i t h  d i f f e r e n t  c o m p o s i t i o n s  
s i m i l a r l y  t o  t h a t  as it was d e t e r m i n e d  f o r  c h o n d r u l e s  of 
o r d i n a r y  c h o n d r i t e s  ( 2 ) ,  and a l s o  r e f l e c t s  v a r i o u s  c o o l i n g  
r a t e s  and P , T - c o n d i t i o n s  , u n d e r  w h i c h  c h o n d r u l e s  of d i f  f e -  
r e n t  m i n e r a l o g i c a l - s t r u c t u r a l  t y p e s  have b e e n  f o r m e d .  

R e f e r e n c e s *  ( 1 )  L e i t h  C.A., S m i t h  J.V. ( 1 9 8 2 )  -- GCA 4 6 ,  2083. 
~ ~ e i k o v a  G.V. e t  a l .  ( 1 9 8 6 )  l i e t e o r i t i k a  4 5 6 2 .  

Table.  Mean conposi t ions  ( w t . p )  of mineral phases i n  the  chondrules 
of d i f f e r e n t  mineraloeical-Structural types  

............................................................................. 
Porphyrit ic  (PoP,PP) chondrules lon-porphyrit ic  (CP,RP)chondrules .................................................................... 

en I En I1 Mesostes is  E n s t a t i t e  Mesostas is  Jadei te  

S i 0 2  59.236 59.520 60.030 59.830 68.686 61.115 

T i 0 2  0.087 0.008 0.038 0.067 0.008 0.108 

A1203 0.548 0.131 21.744 0.424 18.506 16.990 

Cr203 0.34" 0.035 0.040 0.237 0.028 0.368 
FeO 1.021 0.418 C.917 0.982 0.456 8.985 

In0 0.11 8 0.027 0.028 0.091 0.024 0.061 

P 0- 0.013 0.023 0.006 0.027 0.026 0.073 - -? -2 - . . - - - - , - , - - , , - - - - - -- - - - -- - - - - - - - - - --- - - -- -- - -- -- - - - - - - - - -- -- -- - - -- - -- 
Total 99.140 9F.730 97.138 98.680 97.873 102.CO3 ........................................................................... 

En 37.7c 99.10 Ab 61.8C En 97.75 Ab 98.30 

lumber of analye08 18 given i n  parenthoeem 
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