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LEW85313 HCWARDITE: CLUES TO THE DICGEMTE-CUMULATE EUCRITE 
CONNECTION? J. L. Berkley, Dept. of Geosciences, SUNY, College a t  kedonia,  
NY 14063 

LEW85313, previously described a s  a diogenite ( I ) ,  is a complex plymict 
breccia dartbated by a "large" (min. 5 m  d i a . ) ,  textural ly  coherent diogenite 
l i t h i c  c l a s t .  Other c l a s t s  include a monomict, cumdate eucr i te  breccia 
(l.l.rtm d i a . ) ,  a f inely  brecciated, polymict eucr i te ,  and other,  more exotic 
components ( too  numrous t o  describe). Lithic c l a s t s  reside i n  a matrix 
breccia primarily consisting of angular plagioclase and pyroxene f r a p n t s  
(most  showing exsolution textures;  f ig .  1) with minor Fa-rich olivine,  s i l i c a ,  
sulfides,  Cr-spinel, ikreni te ,  and shock-rrrelt glass. LEW85313,8 is similar 
in  many respects t o  ALHA78006 ( 2 ) ,  although differences are noted below. 
Diogenite c l a s t  

This is ostensibly a typical  diogenite, primarily composed of hyper- 
sthene (mg=7lIWo=2.3) with blebby augite lamellae (mg=82,Wo=45;fig. 2 ) .  One 
pigeonite grain was analyzed (mg=67,Wo=13.5;fig. 2 ) ,  but no olivine. Unlike 
other known diogenites i n  which feldspar is a rare accessory, t h i s  clast 
contains re la t ive ly  abundant plagioclase (An=95) as irregularly distr ibuted 
patches, p r e s m b l y  of postcunulus origin. Hyp. canps i t ion  f a l l s  i n t d -  
i a t e  i n  78006 diogenitic pyroxene range established by ( 2 )  ( f i g .  2 ) ,  but 
Cr -Al  values i n  the 85313 diogenite c las t  are the l o w s t  m n g  known diogen- 
ites - compared t o  extrerrrely high Cr-A1 i n  78006 pyroxene ( f i g .  3 ) .  
Monomict eucr i te  

This clast is a gabbroic breccia with res t r ic ted  mineral canpositions 
suggesting a monmict character. It originally contained two primary pyrox- 

' enes (as i n  f i g .  l B ) ,  pig. and augite. Both pyroxenes show exsolution; inver- 
sion of pig. t o  an opx host plus (001) augite lamellae, and developrent of 
pig. l m e l l a e  para l le l  t o  (001) in an augite host ( f i g .  2 ) .  These pyroxenes 
are f a r  more FeO-rich than known cunulate eucr i tes ,  and lie i n  the FeO-rich 
range of 78006 euc r i t i c  pyroxene ( f i g .  2 ) .  Plagioclase (An=94) is only 
s l igh t ly  more Ab-rich than diogenite plagioclase ( above ) , but shows a l o w r  
mg v a l ~  (0.24 vs 0.32) consistent with respective pyroxene c ~ s i t i o n s .  
Its two-pyroxene mode suggests a high-Ca parent l iquid compared t o  other 
eucr i tes  . 
Polymict eucr i te  

This t i ny  c las t  (0 .6m dia . )  is a f inely  brecciated mixture of several 
eucr i te  compsit ions, although one pyroxene ckpos i t  ion predcrninates ( f i g  . 2 ) . 
Analyzed pyroxenes are all inverted pig. with opx ranging from mg=71-34, 
the l a t t e r  being the most c m n .  The c m n  pyroxene ccmposition lies in  
the mid range of 78006 euc r i t i c  c m p s i t i o n s  and is more MgO-rich than pyrox- 
ene in the monomict clast (above). Plagioclase canposition range is An=92-99. 
Monomineralic breccia c l a s t s  

Mondnera l ic  fracpents consist of mostly plagioclase and pyroxene, 
largest  grains being about 0.5m-n dia.  Most plagioclase (An=92-98;av.94) 
occurs a s  mskylenite,  r a r e ly  a s  twinned grains (one of which displays augite 
exsolution lmellae). Pyroxene grains show a var ie ty  of exsolution s ty les  
from ccmplex with multiple lamellae generations and orientations,  t o  simple 
lamellar exsolution ( f i g .  1). Jwinus-type, zoned pyroxenes do not occur - 
or have so far eluded detection. Canpositions show a range comparable t o  
78006 euc r i t i c  pyroxene ( f i g .  2 ) .  Diogenite pyroxene compositions range 
from mg=75-71, and are less abundant than euc r i t i c  grains. 
Discussion 

Abundance of eucr i te  breccia c l a s t s  indicates an origin by repeated 
impacts. Sampled materials represent a wide - and re la t ively  deep - depth 
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band within the  parent body a s  suggested by varying pyroxene host-lamellae 
tie-line lengths ( f i g .  2 )  and wide variety of exsolution types (simple, 
ccrnplex, annealed; f ig .  1). Evidence of surface or  hypabyssal crystal-  
l izat ion (eg. zoned grains, uninverted pig. ) is lacking. Although no d i rec t  
petrogenetic l ink  betwen l i t h i c  clasts was established here (see f ig .  3 ) ,  
the plagioclase-rich diogenite c l a s t  m y  represent a t ransi t ional  cunulate 
layer t o  averlying cumlate  eucr i tes  (as observed i n  t e r r e s t r i a l ,  minor 
layered sills). Similar plagioclase compositions between diogenite/eucrite 
c l a s t s  are consistent with t h i s  hypothesis. 
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Fig. 1: Examples of exsolution textures 
n n m 

Fig. 2: Px quadrilateral. Data for  
M = M m ,  sdm=Serra de Mage, M=Moore Co. 
from (3 ) .  Am78006 data from ( 2 ) .  

Fig. 3: C r  vs Al i n  diogenite and En h 

eucr i te  law-Ca pyroxene. Cornparat ive 
data as above; other Ant. diogenite data 
from Berkley, J., LPS XVIII(1986). 
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