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During our s tudy of v a r i a b i l i t y  of c l a s t  types  w i t h i n  a  l a r g e  polymict 
e u c r i t e ,  we found some c l a s t s  which have no t  been r e p o r t e d  previously .  Some 
c h a r a c t e r i s t i c  l i t h i c  and minera l  c l a s t s  have been used t o  i d e n t i f y  t h e  
p a i r i n g  of t h e  A n t a r c t i c  polymict e u c r i t e s  ( 1 , 2 ) .  Such s tudy is  important  
t o  t e s t  a  hypo thes i s  t h a t  some A n t a r c t i c  m e t e o r i t e s  a r e  d i f f e r e n t  from 
non-Antarctic ones because of t h e i r  very  o l d  t e r r e s t r i a l  ages.  Some 
A n t a r c t i c  m e t e o r i t e s  might have been der ived from a  p o r t i o n  of t h e  pa ren t  
body never sampled previously .  We s t u d i e d  l a r g e  po l i shed  t h i n  s e c t i o n s  
(PTS) sampled from d i f f e r e n t  p o r t i o n s  of l a r g e  polymict e u c r i t e s ,  Elephant 
Moraine (EET) 83228, 83227 and 79006 and Yamato 792769 by t h e  minera logical  
techniques.  One l a r g e  chemically zoned pyroxene c l a s t  found h a s  a  co re  more 
magnesian than  t h e  d i o g e n i t i c  orthopyroxenes.  This  f i n d i n g  impl ies  c l o s e  
g e n e t i c  l i n k  between howardites,  e u c r i t e s ,  d iogen i t e s  (HED) meteor i t e s  
because howardi t ic  orthopyroxenes more magnesian than d i o g e n i t i c  ones may be 
c r y s t a l l i z e d  from a  e u c r i t i c  magma. 

Pet rology of EET79006 and EET83227 have been r e p o r t e d  previously  (3 ,4 ) ,  
but  some l i t h i c  c l a s t s  found i n  t h e  new PTSs a r e  d i f f e r e n t  from them. One 
dominant c l a s t  type  of t h e  EET polymict e u c r i t e s ,  which i s  r a t h e r  r a r e  i n  
t h e  Yamato s u i t e s  i s  t h e  o rd ina ry  e u c r i t e  c l a s t .  This  type  of e u c r i t e  i s  
common i n  t h e  non-Antarctic me teor i t e  c o l l e c t i o n s ,  and was c l a s s i f i e d  a s  t h e  
Juv inas  (JV) type .  They show coarse-grained t e x t u r e  wi th  exsolved p i g e o n i t e  
of t h e  uniform h o s t  composition. The chemical composit ions of t h e  p i g e o n i t e  
i n  such c l a s t s  (OE i n  Fig.  l a , b )  d i f f e r  from one c l a s t  t o  another  but  wi th in  
t h e  range of t h e  known JV-type monomict e u c r i t e s  of t h e  non-Antarctic 
c o l l e c t i o n s .  The OE-type c l a s t s  a r e  f a i r l y  common i n  t h r e e  EET polymict 
e u c r i t e s .  When they a r e  b r e c c i a t e d  and t h e  boundaries a r e  merged i n t o  t h e  
matr ix ,  they look l i k e  a  metamorphosed polymict e u c r i t e  such a s  EET79004 and 
79011 descr ibed by Delaney e t  a l .  (2 ) .  

One l a r g e  low-Ca pyroxene (DE) c l a s t  1.9 x  0.63 mm i n  EET83227,16 h a s  a  
c o r e  composition more magnesian than  t h e  d i o g e n i t i c  orthopyroxenes. The 
h ighes t  mg number (=Mg/Mg + Fe) is over 80. Okulewicz and Delaney (4)  
r epor ted  d i o g e n i t i c  orthopyroxene i n  EET83212 and 83227, bu t  un l ike  diogen- 
i t i c  pyroxenes t h i s  c r y s t a l  i s  zoned from mg = 80 t o  50 (Fig.  l b ) ,  i n d i c a t -  
i n g  r a p i d  growth from t h e  b a s a l t i c  magma. Although t h e  pyroxene shows Fe 
enrichment towards t h e  r i m ,  t h e r e  i s  found no p l a g i o c l a s e  a s  i n  common 
e u c r i t e s .  Th i s  t r e n d  i s  c o n s i s t e n t  wi th  no enrichment of Ca towards t h e  
r i m .  Th i s  f a c t  impl ies  t h a t  they a r e  c r y s t a l l i z e d  i n  an  e a r l y  s t age ,  be fo re  
t h e  enrichment of Ca i n  t h e  melt .  

The most Mg-rich core  composition found i n  t h e  p r i s t i n e  b a s a l t i c  c l a s t s  
of t h e  Y75011,84-type e u c r i t e  i s  CagMg68Fe27 found i n  Y75015,20 (1 ) .  
Because t h e  bulk  composition of t h e  b a s a l t  i s  e u c r i t i c ,  t h i s  composition h a s  
been t h e  most Mg-rich pyroxene comparable t o  t h e  common d iogen i t e s ,  which i s  
t o  be c r y s t a l l i z e d  from t h e  e u c r i t i c  p a r t i a l  melt.  More Mg-rich orthopyro- 
xenes have been commonly found i n  t h e  howardites.  This f a c t  h a s  been taken 
a s  t h e  evidence t h a t  t h e  c r y s t a l  f r a c t i o n a t i o n  model from t h e  e u c r i t i c  
p a r t i a l  melt  i s  n o t  supported t o  account f o r  t h e  one s t e p  f r a c t i o n a t i o n .  
The f i n d i n g  of t h e  Mg-rich pyroxene comparable t o  t h a t  i n  howardites,  g i v e s  
t h e  support  f o r  t h e  presence of e u c r i t i c  melt  which w i l l  c r y s t a l l i z e  t h e  
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h o w a r d i t i c  pyroxenes.  The evidence  t h a t  t h e r e  a r e  common b a s a l t i c  l a v a  on 
t h e  same p a r e n t  body i s  suppor ted  by ou r  f i n d i n g  of t h e  Pasamonte-type 
zoning t r e n d  (1)  i n  t h e  s u b o p h i t i c  b a s a l t i c  c l a s t  i n  EET83227,16 (Fig.  l c ) .  
Such c l a s t  h a s  n o t  been found i n  EET79006 by Simon and Papike  ( 3 ) .  The most 
Mg-rich c o r e  composi t ion  g i v e s  mg = 76, implying t h a t  t h e  s a m e  m e l t  may have 
c r y s t a l l i z e d  t h e  DE c l a s t .  

Many models have  been proposed t o  account  f o r  t h e  g e n e t i c  l i n k  among 
t h e  HED a c h o n d r i t e s  (e .g.  5 ,  6 ) .  Three main c o n d i t i o n s  t o  make a  cho ice  
between s e r i a l  m e l t i n g  (5) and sha l low magma ocean (6)  models were: (a)  t h e  
l i q u i d  t h a t  c r y s t a l l i z e d  d i o g e n i t e s  i s  n o t  r e p r e s e n t e d  i n  t h e  HED meteor- 
i tes; (b)  py roxene /o l iv ine  c o t e c t i c  l i n e  should  no t  be a t  t h e  qua r t z - s ide  of 
t h e  pyroxene-plagioc lase  l i n e  i n  t h e  olivine-plagioclase-quartz pseudo- 
t e r n a r y  l i q u i d  diagram f o r  t h e  c r y s t a l  f r a c t i o n a t i o n  model; (c )  f r a c t i o n a -  
t i o n  d i d  n o t  proceed beyond t h e  p e r i t e c t i c  p o i n t  where t h e  c l u s t e r i n g  of 
o r d i n a r y  e u c r i t e s  are observed .  The new a r c h i t e c t u r e  of  t h e  01-PI-Qtz 
diagram by Longhi and Pan (7) a r e  i n  f a v o r  of t h e  magma ocean model f o r  
c o n d i t i o n s  (b) and ( c ) .  Our f i n d i n g  of t h e  zoned magnesian pyroxene g i v e s  a  
suppor t  f o r  t h i s  model a l s o  f o r  ( a )  . 
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F i g .  1.  Pyroxene q u r a d r i l a t e r a l s  EET83227.16 c 
of l i t h i c  c l a s t s  i n  two EET poly-  

n n 
mic t  e u t r i t e s .  

OE: Ordinary  e u c r i t e  c l a s t  SE 
DE: Diogen i t e - l i ke  pyroxene / \ 
SE: Pasamonte-type e u c r i t e  

( a )  OE and DE c l a s t s  i n  EET79006. 
(b)  OE and DE c l a s t s  i n  EET83227. 
( c )  SE c l a s t  i n  EET83227. 
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