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TTIE A8SBM3LAGE OF U - R I C H  PIGEONITE WITH CRISTO- 
SALITE I m  TEE METAL PARTICLE FROM THE EFREXOVIC;A cv  CHOND- 

3 I T E .  A,V,Pisenlro ,  G , V , B a r y s h n i k o v a ,  A.V.Guzhova, A , K , L a v -  

l -ukhina.  V ,  I .Vernadsky  I n s t i t u t e  of Ge o c h e m i s t r y  and  Ana- 
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. 

A r o u n d e d  s i l i c a t e  i n c l u s i o n  ( f i g . )  of unusual compo- 
s i t i o n  and  s t r u c t u r e  has b e e n  i d e n t i f i e d  w i t h i n  a l a r g e  
(+ =0,5mm) m e t a l  p a r t i c l e  i s o l a t e d  f rom t h e  E f r emovka  chon-  
d r i t e  m a t r i x .  The p e t r o g r a p h i c  and m i c r o p r o b e  i n v e s t i g a t i -  
o n s  of t h e  p a r t i c l e  a n d  s i l i c a t e  i n c l u s i o n  i n  a p o l i s h e d  

s e c t i o n  a l l o w  t h e  f o l l o w i n g  c o n c l u s i o n s  t o  be  d rawn :  1. The 
p a r t i c l e  c o n t a i n i n g  t h e  s i l i c a t e  i n c l u s i o n  i s  p o l y n i n e r a l i c  
i n  c o m p o s i t i o n  a n d  i s  composed of k a m a c i t e  , t a e n i t e  and  t r o -  
i l i t e ,  The k a m a c i t e  i s  p o l y c r y s t a l l i n e ,  The N i  a n d  Co con- 
t e n t s  i n  t h e  k a m a c i t e  g r a i n s  h a v e  b e e n  e s t i m a t e d  a t  4.5-7.0 
c i t  ,$ a n d  0 .5-0 ,8  w t . 9 ,  r e s p e c t i v e l y .  The t a e n i t e  i s  h i g h  i n  

?Ti ( 5 0  wt.$) and  o c c u r s  m o s t l y  i n  t h e  c o r e  o f  t h e  p a r t i c l e  
i n  a s s e m b l a g e  w i t h  t h e  s i l i c a t e  i n c l u s i o n ,  The N i  c o n t e n t  

o f  t h e  t r o i l i t e  i s  u n d e r  0,2  wt.7;. 2 ,  The s i l i c a t e  i n c l u s i -  
o n  i s  composed of  t w o  m i n e r a l  p h a s e s ,  p y r o x e n e  and  f r e e  s i -  

l i c a .  The p y r o x e n e  makes u p  m o s t  o f  t h e  i n c l u s i o n ,  o c c u r s  
as d i s c r e t e  c l o s e l y  p a c k e d  g r a i n s  and  has t h e  c h e m i c a l  com- 

p o s i t i o n  of p i g e o n i t e ,  E x c e p t  f o r  FeO, t h e  p i g e o n i t e  d i s -  
p l a y s  an e x t r e m e l y  u n i f o r m  corny o s i t i o n  t h r o u g h o u t  t h e  i n c l u -  
s i o n .  The Be0 c o n t e n t  v a r i e s  g r a d u a l l y  f r o m  3 . 2  w t . $  i n  t h e  
c o r e  of t h e  i n c l u s i o n  t o  7 1 , I  w t  ,$Y on t h e  c o n t a c t  of t h e  
i n c l u s i o n  w i t h  t h e  metal . ,  T h i s  z o n i n g  i s  t h o u g h t  t o  b e  due  
t o  F e  d i f f u s i n g  f rom t h e  m e t a l .  P i g e o n i t e  ( s e e  t a b l e )  i s  
r a t h e r  r i c h  i n  U p O g  ( t o  6 . 8  wt.$); i n  t h i s  r e s p e c t ,  it has 

n o  a n a l o g u e s  among the a n a l y z e d  s a m p l e s  of m e t e o r i t e ,  lunar  
a n d  t e r r e s t r i a l  p i g e o n i t e s ,  P r e e  s i l i c a  o c c u r s  as t i n y  
( n o t  l a r g e r  than 5)m) s p h e r o l i t e s  i n  g i g e o n i t e  wh ich  a r e  
d i s t r i b u t e d  n-on-unif  o rmly  t h r o u g h o u t  t h e  i n c l u s i o n ,  t h e i r  
number  i n c r e a s i n g  t o w a r d s  t h e  c o n t a c t  w i t h  t h e  m e t a l .  The 

s h a p e  of t h e  s e g r e g a t i o n s  s u g g e s t s  t h a t  s i l i c a  nay be c r i s -  
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t o b a l i t e .  3 .  O c c a s i o n a l  i d i o m o r p h i c  c r y s t a l s  of  l e s s  t h a n  

5ym i n  s i z e  were r e c o r d e d  on t h e  s u r f a c e  o f  t h e  s i l i c a t e  
i n c l u s i o n ,  and by t h e i r  chemica l  c o m p o s i t i o n  t h e y  be1 ong 

t o  magnomagnet i te  ( t a b l e )  . 
The data  o b t a i n e d  s u g g e s t  t h a t  t h e  obse rved  assembla -  

g e  of t h e  meta l -su lphi .de  p a r t i c l e  w i t h  t h e  s i l i c a t e  i n c l u -  
s i o n  composed p i g e o n i t e  and f r e e  s il i c a  was 
formed by m u l t i s t a g e  p r o c e s s  i n v o l v i n g  t h e  magmatic s t a g e ,  

b r e a k i n g  and agg l  o m e r a t i o n  of t h e  r e s i d u a l  s i l i c a t e  me1 t 
2 r o d u c t  w i t h  t h e  phase .  The 

- 

p r o c e s s e s  - 
l e t e d  with t h e  melting and s l o w  c o o l i n g  of t h e  a g g l o m e r a t e .  
A l t e r n a t i v e l y ,  t h e  a s semblage  c o u l d  have  formed as a r e s u l t  

o f  a g g l o m e r a t i o n  and s u b s e q u e n t  m e l t i n g  o f  t h e  1 ow- and 
h i g h - t e m p e r a t u r e  c o n d e n s a t e s  of the s i l i c a t e  w i t h  the 

- - 

meta l - sUphi .de  p h a s e .  

Table 

Pieeonite Crie tobalite lagno- 
O x i d e  magnetite 

Mean Range Me an Range 

C a0 5.23 5 . 0 6 - 5 . 4 6  0 . 5 6  0 . 2 0 - 0 . 7 4  n.d. 

Total 9 9 . 8 4  7 0 0 . 1 9  97 .76  

'2 s 1 4 . 4  6 . 5 - 1 9 . 2  

En 7 3 . 4  6 9 . 4 - 8 0 . 5  F i g u r e .  The sui- 
'F: o 1 2 . 2  11 -5-13.1 

c a t 0  inclus i on, - P - p i g e o n i t e  , 
n.d.  - not detected C - c r i s t o b d i t e  , 
* Humbey of analyses. =* ?his value was measured as p e 2 0 g .  M-me tal 
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