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The l a r g e  metal  c h o n d r u l e  were found among Kaidun's small f ragments  
11, 21 formed d u r i n g  f a l l  and t r a n s p o r t .  The s h a p e  of t h e  chondru le  is 
e l l i p s o i d a l  w i t h  d  = 8.8 mm and h  = 6.7 m s ,  t h e  weight is 2.00 g. 

The t e x t u r e  of t h e  c h o n d r u l e  is g l o b u l a r .  I t  c o n s i s t s  of metal 
g l o b u l e s  wi th  i n t e r s t i t i a l  material o f  complex composit ion.  The 
s i z e  of g l o b u l e s  is 100-140 pm. The numerous t ro i l i te  s p h w u l e s  w i t h  d  up 
t o  2 5  um a r e  observed w i t h i n  t h e  g l o b u l e s .  The s p h e r u l e s  are most ly  
c o n c e n t r a t e d  i n  t h e  c e n t r a l  p a r t  of t h e  g l o b u l e s .  They u s u a l l y  c o n t a i n  
t i n y  ((1 pm) metal  d r o p l e t s  and are surrounded by t h i n  (1-2 pm) 
l i g h t  rims. T r o i l i t e  is p r e s e n t  a l s o  a s  a nonspher ica l  i n c l u s i o n s  a t  
t h e  g l o b u l e  boundar ies .  

The t a b l e  shows compos i t ions  of t h e  metal g l o b u l e s  and t r o i l i t e  
s p h e r u l e s  and i n c l u s i o n s .  The metal of t h e  l i g h t  rims and d r o p l e t s  is 
Ni-rich ( > I 1  X w t . ) .  The i n t e r s t i t i o n s  a r e  c o m p o s i t i o n a l l y  he te rogeneous  
and appear  t o  c o n s i s t  mainly of o x i d e  compound of F e  and S  wi th  minor 
N i  (1-10 X w t . )  and Si (1-4 X w t . ) .  

The s h a p e  and t e x t u r e  of t h e  chondru le  i n d i c a t e  f u l l  m e l t i n g  and 
r a p i d  s o l i d i f i c a t i o n  of t h e  mate r ia l .The  c o o l i n g  r a t e  of t h e o  m a t e r i a l  as 
e s t i m a t e d  from t h e  s i z e  of t h e  metal g l o b u l e s  C31 is 0.8-0.3 C/sec. The 
high P  c o n t e n t  and its homogeneous d i s t r i b u t i o n  i n d i c a t e  h i g h  O c w l i n g  
rate n o t  o n l y  d u r i n g  c r y s t a l l i z a t i o n  b u t  i n  t e m p e r a t u r e  below 800 C also 
143. 

The t e x t u r e  of t h e  c h o n d r u l e  is e x p l a i n e d  by nonequi l ib r ium 
c r y s t a l l i z a t i o n  of Fe-Ni-S melt 153 t h a t  l e a d s  t o  fo rmat ion  d t h e  
metal g l o b u l e s  and i n t e r s t i t i o n s  of complex compmi t i  on. The format  i o n  
of nonspher ica l  i n c l u s i o n s  of t r o i l i t e  is t o  be  e x p l a i n e d  by i n h e r i t e d  
chemical  inhomogeneity of melt ( l o c a l  S r i c h )  and i m m i s c i b i l i t y  of metal  
and s u l p h i d e  l i q u i d s  i n  t h e  p r e s e n c e  of m i n w  Mn, P, Si. S p h e r u l e s  
o f t r o i l i t e c a n b e f o r m e d  from S-rich l i q u i d  wich is a r e s u l t  of 
d e c r e a s i n g  of s o l u b i l i t y  ofoS i n  ? - ~ e , ~ i  d u r i n g  c o o l i n g  from p e r i t e c t i c  
( * 1 3 0 0 ~ ~ )  t o  e u t e c t i c  (-80 C) tempera tu res .  The Ni-rich metal d r o p l e t s  
and rims can  b e  formed under e u t e c t i c  c r y s t a l l i z a t i o n  o f  t h i s  l i q u i d .  

The p r e c u r s o r  m a t e r i a l  of t h e  c h o n d r u l e s  upon c o n s i d e r a t i o n  must b e  
sea rched  f i r s t  of a1 1 among components of t h e  pol ymi c t  Kai dun meteorite. 
Increased  c o n t e n t s  of S i  i n  kamas i te  and Cr i n  t roi l i te  p o i n t  o u t  one  of 
e n s t a t i t e  c h o n d r i t e  components of t h e  meteorite as  t h e  p r e c u r s o r .  One 
should  e x p e c t  of t h e  i n t e n s i v e  r e d i s t r i b u t i o n  of t h e  e l e m e n t s  d u r i n g  
fo rmat ion  of t h i s  i n t e n s i v e  remel ted  chondrules .  The p a r t i a l  r e f inement  
of metal and c o n c e n t r a t i o n  of S i  i n  t h e  i n t e r s t i t i o n s  must t a k e  p l a c e  
i n  t h i s  p rocess .  On t h e  o t h e r  hand, it is d i f f i c u l t  t o  s u g g e s t  any p r o c e s s  
of removal of N i  from metal. T h e r e f w e  we t h i n k  t h a t  t h e  p r e c u r s o r  
material of t h e  c h o n d r u l e  was t h e  Kaidun 111 EH5 a s  its metal c o n t a i n s  
less N i  as compared wi th  metal  of t h e  chondru le  C11. Some Ni-enrichment of 
metal of t h e  c h o n d r u l e  is connected wi th  d i s s o l u t i o n  of Ni-rich 
s c h r e i  b e r s i  t e  i n  metal  under me1 t i ng . 

The c h o n d r u l e  fo rmat ion  occured i n  t h e  l a s t  a c c r e t i o n a l  e v e n t  of 
t h e  Kaidun p a r e n t  body h i s t o r y ,  namely, a  c o l l i s i o n  between carbonaceous  
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(Kaidun I+II) and ens ta t i te  (Kaidun I I I + I V )  parent bodies 123. Rather 
regular shape of the chondrule shows that  i t s  metal skeleton was formed i n  
space. Cooling r a t e  of the chondrule material ind ica te  tha t  f i n a l  formation 
of texture of the chondrule took place i n  r e g o l i t h  of the Kaidun parent 
body. 
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Chemical composition of kamasi t e  and t r o i  1 i te, X w t  . 
n Fe Ni Co C r  Mn S P Si 

Kamaci t e  1 3 x  92.72 6.37 .42 . I2  - - .47 . I 6  

SD 1.01 . I 6  .06 .05 
T ro i l i t e ,  14 x 61.56 ,915 - 1.84 .06 34.64 - - 
spherul es SD 1.92 -78  . I6  2.27 

T ro i l i t e ,  1 1 x  58.40 .57 - 2.78 .16 37.37 - - 
nonspheric. SD .99 .25 .65 .64 

Fig. 1. Overview of chondrule formation. 
Fig.2. Section wi th  t r o i  li t e  spherules 

and nonspheri cal inclusions. 
Fig.3. T r o i l i t e  spherules with Ni-r ich 

droplets and rims. 
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