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Introduction. Antarctic meteorite LEW 86010 has many chemical and mineralogical characteristics which 
suggest it is closely related to Angra dos Reis (ADOR) [ l a .  Unlike ADOR, however, it has undergone little sub- 
solidus recrystallization, and thus its minerals might closely reflect the composition of the melt from which they 
crystallized. Moreover, experiments by [A indicate that the composition of LEW 86010 is close to multiple 
liquidus saturation with plagioclase, fassaite, and olivine, suggesting the possiiity that this sample is an 
isochemicaUy crystallized melt. In this case, the composition of the parent melt would simply be the bulk 
composition of the rock, a conclusion of obvious importance for petrogenetic modelling. However, there is 
evidence that the melt with which the LEW 86010 pyroxene and plagioclase cores last equilibrated did not have 
the composition of the bulk meteorite. 

Diseauilibrium Between C-td Cores and Bulk Melt: Traee Element Evidenq. Crozaz and McKay [8] 
combined REE abundances in pyroxene and plagioclase cores with experimentally measured REE distribution 
coefficients to calculate REE concentrations in melts equilibrated with these minerals. Excellent agreement 
between melts calculated from plagioclase and pyroxene suggests the cores of these crystals were in mutual 
equilibrium, and lends confidence to the calculated melt composition. However, the melts do not match the 
modally reconstructed bulk composition [4], as would be the case if the cores are unaltered initial crystallization 
products of a melt whose composition is that of the bulk meteorite. Either the cores equilibrated with a melt with - 2x higher REE content than bulk LEW 86010, or else the latter does not adequately reflect the proportion of 
whitlockite in the melt because of sampling errors [8]. 

Maior Element Evidene. Experimental studies indicate that initial pyroxenes crystallking from a synthetic 
LEW 86010 analog are significantly more Mg-rich than the natural pyroxene cores (Fig 1 & 2). We have used 
Fe/Mg pyroxene/melt distriiution coefficients derived from these experiments to compute the Fe/Mg of a melt 
which would be in equilibrium with these cores (Table). The resulting Fe/Mg is significantly higher than that of 
the bulk meteorite, well beyond any uncertainties due to sampling. 
Al and Ti contents of experimental pyroxenes are compared with those from the meteorite in Fig 1 & 2. At 

sirnilat FeFIg ratios, the experimental pyroxenes tend to have higher Al contents than the natural ones, but 
differ little in their contents. However, direct comparison of abundances is probably less meaningful than 
inversion of the natural pyroxene core compositions using Al and Ti partition coefficients from experiments on 
the synthetic analog. These coefficients vary with pyroxene F e m g  (and hence inevitably with temperature and 

Parent Li uids Calculated from 
LEw 86010 Pyroxenes 

Avg O b s C a l c O b s  
D(PX/L) PX Liq Bulk 

Fe/(Fe+Mg) 0.16' 0.25 0.67 059 
O& 5.90 10.1 14.1 
0.62~ 084 1.4 1.1 

Notes: 1. Average D(Fe/Mg) from all 
experiments at fO = IWxlO. 
2. From Rgs. 3 & 3. 

other melt compositional parameters), but values appropriate for the 
Fe/Mg of the core pyroxene compositions were obtained by regression, 
as shown in Fw 3 & 4. Melt A1 and Ti contents obtained through 
inversion of the core compositions are given in the Table. The 
calculated melt is about 40% poorer in A1 and 30% richer in Ti than the 
bulk meteorite. 
W l e  E h t i p 9 8 .  It is possible (but unlikely) that the disagree- 

ments for Ti and Al are a result of systematic errors in the partition 
coeffkients. Pyroxenes exbiii considerable scatter in Al content (Fig I), 
and uncertainties in the partition coefficients are about 17%. However, 
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the discrepancy in Fe/Mg between liquidus experimental pyroxenes and natural cores is beyond experimental 
uncertainty. 

Among the possiile explanations are: (1) Experimental oxygen fugacities are unreasonably low. In a 
companion abstract [9], we conclude that this possibility is unlikely. (2) Initial cooling of the meteorite was slow 
enough that the early crystal cores maintained bulk diffusive equiliirium with the melt. (3) Part of the plagioclase 
and pyroxene (-c olivine) in the meteorite is cumulus. In the second case, the bulk composition of the meteorite 
would still be that of the parent liquid, but in the third case it would not. 

In the absence of petrofabric data, it is diE6cu.t to distinguish between the cumulate and slow cooling 
hypotheses. The nearly complete homogenization of olivine [I-5] indicates that the later stages of crystallization 
were slow enough for olivine to maintain diffusive equiliirium with the residual melt, but too rapid for pyroxene 
or plagioclase to do so. However, slow cooling in the later stages of crystallization might be consistent with either 
hypothesis. 

The abundances of Eu and Sr might help discriminate between hypotheses. If the parent melt initially had no 
Eu anomaly, then the lack of a signXcant negative Eu anomaly in the melts calculated from mineral cores is weak 
evidence against the slow cooling hypothesis, inasmuch as such an anomaly would be expected to develop as 
plagidase.crystallized. Sr would provide a much stronger test, since its partition coefficient for plagioclase in this 
system is much higher (1.6 vs. 0 3  for Eu at appropriate fOz, unpub. and [9]). On the other hand, the absence of a 
positive Eu anomaly in the bulk sample [lo] argues against the presence of much cumulus plagioclase, but again, 
Sr would provide a stronger constraint. 

The presence of a positive Ca anomaly in the bulk meteorite suggests the presence of cumulus clinopyroxene 
[lo], and thus provides mild support for the cumulate hypothesis. Also weakly supporting this hypothesis is the 
observation that the best estimate of the bulk composition [lo] is enriched in plagioclase and clinopyroxene 
relative to a triply saturated melt [ I .  Alternatively, the meteorite may be a triply saturated melt, with the 
apparent enrichment in plagioclase and pyroxene resulting from sampling problems. 

Conclusions. At this time we cannot distinguish between the cumulate and slow cooling hypotheses, and thus 
cannot answer the important question of whether LEW 86010 is a crystallized melt. Sr data for bulk sample and 
minerals, as well as tighter constraints on partition coefficients for Al, Ti, and other minor or trace elements may 
help resolve this issue, thus permitting a better estimate of the composition of the LEW 86010 parent melt. 
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