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We repor t  prel iminary rare-ear th element (REE) and o ther  major and t r a c e  
element data  on r i m  and i n t e r i o r  por t ions  of a pecul ia r  chondrule from the  
Allende meteori te .  The sample i s  a 6 mm-diameter sphere t h a t  was ex t rac ted  
from the  meteor i te  severa l  years ago by E4. J. Drake. A polished th i ck  
sec t ion  was prepared and analyzed by e l ec t ron  microprobe (Table 1). 
I n i t i a l l y ,  the  sample did not po l i sh  well .  Two d i f f e r e n t  types of po l i sh  
a r t i f a c t s  r e su l t ed  : star-shaped and spinafex-textured, and the  ana lys is  
spots  a r e  keyed t o  these  descr ip t ions ;  r i m  samples were a l so  analyzed. 
Analyses showing the  maximum range of v a r i a t i o n  a r e  given. There does not 
appear t o  be a s i g n i f i c a n t  d i f fe rence  i n  composition between t h e  two types of 
areas.  A second pol ishing attempt yielded a good r e s u l t ,  but no c l e a r  
mineral g ra in  boundaries could be seen i n  e i t h e r  r e f l ec t ed  l i g h t  o r  a 
backscattered e l ec t ron  image. Scanning images i n  Ca x-rays showed Ca-rich 
spots  with a s i z e  of about 5 m. Analyses of eleven i n t e r i o r  spots  were 
highly va r i ab l e  (wi th in  the  ranges of Table 1) and were not i nd ica t ive  of 
known minerals. These r e s u l t s  suggest t h a t  t h e  sample i s  very fine-grained 
o r  glassy. For each ana lys is ,  higher Ca was always accompanied by s l i g h t l y  
higher S i  and lower Na, A l ,  Mg and Fe, suggesting t h a t  only two phases a r e  
present .  

Two i n t e r i o r  samples and a r i m  sample, which measured 0.30 x 0.26 x 0.94 
mm, were analyzed by INAA and WAA. (The r e s u l t s  a r e  given i n  Tables 2 and 3 
i n  normalized units.). I n t e r i o r  Sample A included a vein which may have some 
a l t e r a t i o n  products, but Sample B i s  bel ieved t o  be f r e e  of a l t e r e d  mater ia l .  
The higher Na content of Sample A may be due t o  t h i s  a l t e r e d  region. Except 
f o r  Na and Sc, t he re  i s  no s ign i f i can t  d i f fe rence  between the  two samples. 
The r i m  sample has higher Na than the  unal tered i n t e r i o r  but otherwise a l l  
o ther  abundances a r e  equal t o  t ha t  found i n  t h e  whole rock. This observation 
suggests t h a t  a l t e r a t i o n  by mat r ix  m a t e r i a l  may have formed the  r i m .  The 
s iderophi le  elements, N i ,  Co, Ir, Au and t o  a l e s se r  extent  Fe, a r e  s t rongly  
depleted i n  t he  chondrule. The deple t ion  i s  over a f a c t o r  of 200 f o r  t h e  
t r u e  s iderophi le  elements. 

The microprobe da ta  suggests t h a t  t h e  chondrule i s  Ca, Al-rich compared 
t o  C I  abundances normalized t o  S i ;  Ca, A 1  and T i  a r e  each enriched by a 
f a c t o r  of two i n  t h e  mean of 11 i n t e r i o r  analyses. However, t he  chondrule i s  
c l e a r l y  not Ca, Al-rich i n  the  c l a s s i c  sense. The deplet ion of both v o l a t i l e  
(Au) and r e f r ac to ry  ( I r )  s iderophi le  elements suggests t h a t  t h i s  ob jec t  does 
not have a simple o r i g i n  a s  a condensate from the  so l a r  nebula and suggests 
t h a t  a secondary o r i g i n  i s  more l i ke ly .  

The BEE da t a  on the  Allende whole rock sample shows the  deplet ion of 
heavy REE (except Yb) r e l a t i v e  t o  l i g h t ,  which i s  well-known f o r  t h i s  
meteorite.  The Allende chondrule samples show a f l a t  p a t t e r n  with no 
s ign i f i can t  anomalies a t  the  2 sigma leve l .  Additional counting i n  the 
fu tu re  w i l l  permit a l l  REE except E r  t o  be determined and the  prec is ion  on 
many of the  elements c i t e d  t o  improve. Nevertheless, even wi th  these 
prel iminary data,  t he re  i s  no evidence f o r  any v o l a t i l i t y  f r ac t iona t ion  
(e.g., between Yb and Lu) a t  t h e  l e v e l  of 2 t o  3 p e r c e n t .  

Clear ly,  more work i s  required before much ins ight  i n t o  the  o r i g i n  of 
t h i s  chondrule i s  gained. It i s  hoped, however, t h a t  t h i s  pecul ia r  ob jec t  
may provide some cons t r a in t s  on the  formation processes t h a t  lead t o  t he  more 
common chondrules i n  Allende. 
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Table 1.  Elec t ron  microprobe a n a l y s i s  of va r i ous  spo t s  in  Allende chondrule.  
(I.:. J .  Drake, Analys t )  

Spinafex Star-shaped Riu 

spot d 15 16 17 18 3 11 11 defoc. 

lla20 0.84 2.91 2.94 0.33 1.79 0.34 1.24 

CbO 11.08 3.53 5.20 12.04 0.60 10.1 3.74 

Si02 45.3 42.9 43.6 45.7 39.6 44.1 41.0 

llg0 34.6 37.6 36.1 34.2 37.2 31.6 36.2 

FeO 3.57 4.64 5.41 4.53 14.97 10.6 1.31 

Fable  2. Abundances of e l anen t s  i n  Allende chondrule samples r e l a t i v e  t o  vhole  rock. 

I n t e r i o r  A I n t e r i o r  A R i m  

3.98(4) 0.758(4) 1.532(10) 

1.31(5) 1.31(5) 0.82(20) 

1.595(4) 1.362(3) 1.075(3) 

1.406(2) 1.361(3) 1.069(3) 

0.1422(4) 0.1442(5) 0.345(7) 

<0.004 <0.004 0.017(9) 

0.0045(4) 0.0052(1) 0.067(2) 

<0.019 <O .005 C0.007 

<0.04 <0.011 0.015t5) 

f a b l e  3. Abundance8 of PBE in Allsode  ckondrule and whole rock r e l a t i v e  t o  C I  cbondr i te l .  

I n t e r i o r  A I n t e r i o r  B B h  Whole Bock 

M*# (91) 1.59 1.34 0.23 9.92 

La 0,982(5) 1.518(9) 1.136(12) 1.556(6) 

Pr  - 1.2(4) - 1.48(6) 

Pre l iminary  da ta .  uncorrec ted  f o r  y i e ld ;  a b s o l u t e  va lues  maybe o f f  by 220% but BEE 
r a t i o s  i n  one aample should be co r r ec t .  lumbers i n  parentbeaes  r e f e r  t o  unce r t a in ty  i n  
f i n a l  d i g i t ( # )  and a r e  determined a s  t h e  g r e a t e r  of counting s t a t i s t i c s  o r  s t a t i l t i c s  of 
m u l t i p l e  d e t e m i n a t i o n s .  CI no rma l i za t i on  va lue s  from Evensen e t  a1. (1978) GCA 42:1199. 
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