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OCCURRENCE OF ZIRCON IN MAGNESIAN NON-CUMULATE EUCRITE YAMATO 791438; 
K. Saiki, H. Takeda, K. Toyoda and T. Tagai, Mineralogical Institute, 
Faculty of Science, University of Tokyo, Hongo, Tokyo 113, Japan. 

Preliminary examinations of Yamato 791438 indicated that it is a 
crystalline eucrite with chemical composition similar to those of magnesian 
cumulate eucrites, but the texture is that of non-cumulate eucrites (1,2,3). 
This eucrite has been considered as a good candidate for volcanic equiva- 
lents of the magmas that crystallized the diogenites (2,3). Longhi and Pan 
(4) mentioned that the plausibility of the fractional crystallization model 
of the HED achondrites is strained by the absence of such eucrites, since 
these liquids would have been less dense than the eucritic liquids and 
therefore should have erupted if they were present in the same magma 
chambers. We investigated Y791438 and another crystalline eucrite Y82037 by 
SEM (JEOL 840A) equipped with X-ray chemical map analyses (CMA) utility of 
Kevex. The INAA of REE abundances of Y791438 has been performed by Toyoda. 
We report an occurrence of zircon in this eucrite. 

Y791438 and Y82037 are rare crystalline eucrites found in Antarctica 
( I ) ,  but the texture of Y791438 is slightly disturbed by shock events. 
About 50% of plagioclase show smoath flat surface observed by SEM and other 
areas show abundant fractures. The texture is intermediate between sub- 
ophitic and equant. The modal abundance of plagioclase (36 vol. %) is 
smaller than that of pyroxene (3). Pigeonite crystals show fine exsolution 
textures of augite comparable to those of Juvinas and a large grain of 
pigeonite may be partly inverted in different orientations (2). Single 
crystal X-ray diffraction photos of pyroxene showed that it is broken into 
very small grains. The bulk pigeonite composition Ca Mg Fe is comparable 

8 to those of cumulate eucrites, Nagaria (2). The range o?O~n~f95 to 90) is 
smaller than Juvinas but is larger than Nagaria. 

One zircon grain about 30 microns has been found at the interstices of 
plagioclase(P1) and pyroxene(Px) together with chromite(Cm), ilmenite (Il), 
troilite(Tro), and Ca phosphate(Ap) (Fig. 1). Chemical composition of 
zircon (Table 1) shows no Hf detected by the EDS detector. Ce and Nd have 
been detected in the Ca phosphate. Interstice areas of Y791438 have been 
investigated by CMA and BE1 techniques of SEM. No zircon has been detected 
in other portion. About a half of the pyroxene grain boundaries are covered 
by fuzzy glassy materials with chemical compositions intermediate between 
augite and plagioclase. Globules of FeS ranging from 0.5 to 1 microns in 
diameter (up to 4 microns) are observed in such areas, where chrcmite, 
ilmenite and troilite are abundant. The texture indicates that these glassy 
materials with FeS globules might have been produced by rapid cooling of 
shock partial melts. 

Y82037 is another crystalline eucrite (I), but the pyroxene composition 
is similar to those of ordinary eucrites. Clouding common in ordinary 
eucrites was not observed. Plagioclases have An from 87 to 90. Chromite 
coexists with ilmenite and their Ti0 varies from 9 to 17 wt%. Zircon was 2 not found in Y82037. An occurrence of zircon has been reported in Bouvante 
( 5 ) ,  but its chemistry has not been reported. Zircon has been found in 
eucritic enclaves in mesosiderites (Y. Ikeda, personal comm., 1989). 

The chondrite-normalized REE abundance pattern of Y791438 (Fig. 2) is 
intermediate between Moama(MA) and Moore County(MC). Zr has not been 
determined by INAA, but the bulk Zr content computed from the modal abun- 
dance of zircon and data in Table 1 is very low (ca. 0.4 ppm), because only 
one zircon grain was found in the entire thin section. Therefore, we can 
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not conclude that Y791438 is rich in incompatible elements. Because of the 
larger amount of pyroxenes, the REE abundances are rather close to the 
chondritic level as a eucrite. It may be possible to grow a large zircon 
out of residual mesostasis liquids when the nucleation rate is low and the 
mesostases are interconnected in a large region. 

The bulk chemical composition of Y791438 (3) plots between Binda and 
Moama in the CaO vs. A1 0 diagram. The texture of Y791438 is not cumulate 
and one explanation for2i? is that Y791438 reflects a liquid composition of 
the HED magma ocean in an early stage. A simple explanation of the REE 
pattern of Y791438 may be remelting of a cumulate eucrite, but the Y791438 
liquid could produce diogenitic REE patterns depending on the amounts of 
interstitial feldspathic liquid. The Y791438 liquid will crystallize 
diogenitic pyroxene in howardites (3). Since we found a Mg-rich volcanic 
eucrite, the differentiation from the HED magma ocean seems plausible. The 
magma ocean at 2 kbar (4) is too deep, but if we accept disequilibrium 
crystallization (Ikeda, personal cornm., 1989) or a two stage model (3), the 
crystal fractionation may take place in a shallow magma ocean. 
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Fig. 2. Chondrite-normalized REE of 
Y791438 compared with Stannern (ST), 
Juvinas(JV), Moore Co.(MC) and 
Moama(MA) (6). 

Table 1. Composition of 
zircon in Y791438. 

Wt. ( % )  
SiO, 34.2 

Total 99.28 
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