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Bulk chemical data have a h w e d  the recognition of subdivisions within the eucrites 
and expanded our knowledge of magmatic processes on the eucrite parent body. However, 
many eucrites are breccias or occur as clasts within howardites. The bulk chemical data of 
eucrites in these circumstances can only be obtained in rare cases and these data may be 
compromised due to sample size problems. Important information regarding magmatism 
in the EPB recorded in these clasts may be lost or compromised. Trace elements of 
minerals making up these clasts should provide important chemical data that allows us to 
reconstruct their lace within the framework of petrographic models proposed for eucrites 
and to give us a 8 ller understanding of planetary magmatism. This study compares trace 
element mineral characteristics of two unequilibrated eucrites: a "unique" eucrite clast 
identified in the Kapoeta howardite [I] and the Pasamonte eucrite. 

The mineral phases identified in the eucrite clast are pigeonite (31%), plagioclase 
(41%), silica polymorph (19%), ferroaugite (3%), troilite (3%), ilmenite (2.4%), and 
accessory minerals (Fe,Ni metal, olivine). The higher modal abundance of a silica 
polymorph and ilmenite distinguishes the modal mineralogy of this clast from Pasamonte 
[2]. The crystallization sequence deduced from textural relations in the clast is as follows: 
pigeonite + plagioclase+ pigeonite + plagioclase + quartz-, ferroaugite + plagioclase + 
silica polymorph + ilmerute + metal + troilite. These textures indicate that the clast 
crystallized along the plagioclase-pyroxene boundary and at the eutectic in the system 
Olivine-Si02-Plagioclase. Unlike Pasamonte, the bulk composition of the clast (calculated 
from modal mineralogy and mineral chemistry) is displaced away from the peritectic in the 
Olivine-Si02-Plagioclase system to slightly higher SO2. The calculated bulk composition 
also has Ti02 content (z 2.0 wt%) greater than Pasamonte (0.72 wt%) and average non- 
cumulate eucrite (0.7 wt%) [3] at similar values of Mg/(Mg+Fe) (= 0.40) [2]. Using the 
figures from [4,5,6], where Ti02 is plotted against Mg, it appears that the eucrite clast can 
be produced by a very small degree of partial melting of the mantle assemblage of the EPB 
or higher degrees of partial melting of a source within the EPB with higher abundances of 
incompatible elements. Extensive fractional crystallization of an average non-cumulate 
eucrite can be ruled out because to increase the Ti02 content of the magma by at least a 
factor of two observed in the bulk clast composition, the Mg/(Mg+Fe) ratio of the melt 
would be lower than the observed ratio of 0.60. 

To estimate the unusual character of the basaltic magma represented by the eucrite 
clast, we analyzed pigeonite and plagioclase from both the eucrite clast and Pasamonte for 
a wide range of incompatible trace elements. We would redict that the high incompatible 
element concentration in the parental magma (reflecte d' in the high Ti02 content of the 
clast) would be "recorded" in the trace element concentrations in the pyroxene and 
plagioclase. Table 1 presents the trace element data for pyroxenes that based on 
Mg/(Mg + Fe) and trace element abundances are probably relatively early pyroxenes in the 
crystallization sequence of the two eucrites. The magnesium compositions of these 
pyroxenes are consistent with Stolper's [7] experimental determination of the composition 
of the first pyroxene to crystallize from a eucrite bulk composition. The Mg/(Mg+Fe) of 
this basaltic melt is identical to the bulk composition of the clast and Pasamonte. 
Unexpectedly, concentration of incompatible elements in the pigeonite from the clast does 
not appear to be strikingly different from pigeonite or from Pasamonte. Ti concentrations 
measured with secondary ion mass spectrometry indicates pigeonite from the two eucrites 
are equal, whereas microprobe data ~ndicates the pigeonite from the clast is slightly higher 
than Pasamonte (0.30 wt% Ti02 vs 0.25 wt% Ti02). Using the microprobe data and 
assuming the Ti02 content of Pasamonte represents the Ti02 concentration in the magma 
(0.72 wt%) from which the first pigeonite crystallized, the 
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Ti02 content in the magma from which the eucritic clast crystallized had a Ti02 content of 
0.86 wt%. Using literature Kps for other incompatible elements analyzed in the early 
pigeonite, calculated incompatible trace element chemistries of the two magmas at the 
time of early pigeonite crystallization must also be similar. 

In conclusion, it appears that the basaltic magmas represented by Pasamonte and 
the eucrite clast from Kapoeta were similar in trace element characteristics. The latter 
may have had a slightly higher Ti02 content (0.86 wt% vs 0.72 wt%). Why is the bulk 
Kapoeta clast higher in Ti02 than Pasamonte? We suggest three possible reasons (1) the 
clast is not a representative sample, (2) conditions of crystallization (i.e., efficiency of 
fractional crystallization, T effect on pigeonitelmelt distribution of Ti, etc.), or (3) changes 
in magma composition following early pigeonite crystallization (i.e., magma mixing?). 

The latter two may be evaluated with an extremely careful major and trace element 
examination of all phases in the clast. If (1) proves to be correct, as we suspect, great care 
must be taken in the future in evaluating the relationship of small clasts to achondrite 
basalt petrographic models. 

Table 1. Trace element analyses of early pigeonite from Pasamonte and unique clast 
from Kapoeta. Values in ppm except Ti02. 

Ti0,+ Ti V Cr Sr Y Zr La Sm Eu Dy Yb 
Pasamonte .25 839 172 5049 .3 1.3 .8 .016 .200 .04 .29 .34 
Kapoeta (early pig) .30 850 177 5836 .3 1.2 .8 .014 .I18 .020 .22 .22 
Kapoeta (later pyx) .30 1780 117 5275 5.3 5.1 5.7 Nd Nd Nd Nd Nd 

+ wt % Ti02 Electron microprobe analysis. Not identical point. 
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