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Introduction: Bunburra Rockhole (BR) is an anomalous 

basaltic achondrite with many similarities in mineralogy and 
texture to the eucrites [1]. Ar-Ar ages indicate a complex thermal 
history [2]. Recent O and Cr isotope analyses, along with bulk 
major and trace element measurements, indicate BR is not part of 
the HED group, but instead samples a new differentiated asteroid 
[3], which is likely the parent asteroid of A-881394. 

BR has a texture of mixed coarse- and medium-grained basalt 
(lathy plagioclase in larger exsolved pyroxene typical of an 
ophitic or sub-ophitic texture), clasts of fine-grained basaltic 
textures and clasts of fine-grained granultic textured 
plagioclase/pyroxene with veins of quartz. In some cases the two 
types of fine-grained clasts are intermixed. The clasts are distinct, 
but boundaries are blurred. 

Bulk chemical analysis show that, although similar to 
eucrites in trace element compositions, the major elements in BR 
are very different [3]. The calculated abundance of bulk Si is 
higher than for the eucrites and is consistent with BR forming 
from a more evolved melt. In contrast, the mode (by XRD and 
element mapping [1]) for quartz of 4.5 vol% is indicative of a 
lower amount of bulk Si.  

In order to unravel the high silica mystery and the precursor 
texture of the fine-grained (FG), granulitic clasts, we present 
combined EBSD and EDS data that we analyse to determine the 
crystallographic properties. 

Results and Disscussion: Irregular Si-rich veins cross-cut 
the FG clasts. These veins were seen, but not characterised, in 
previous studies. In backscattered electron and element images, 
they appeared to be veins of plagioclase. EBSD reveals they are 
veins of quartz mixed with plagioclase. The vein quartz is very 
fine-grained. It may be below the detection limit of the XRD 
technique, thus the inferred Si based on the bulk chemical 
composition is more likely to be correct. The fact that the quartz 
occurs in veins could be due to previous cracks being filled with 
a Si-rich fluid. This supports the idea that BR comes from a melt 
that is more evolved than the melt that formed the eucrites. 

Plagioclase and pyroxene are randomly distributed through 
the FG clasts. The recrystallised nature is evident from the 
interlocking equigranular texture and narrow grain size 
distribution. In two regions, the crystals of pyroxene are 
randomly oriented, but the plagioclase appears to have a 
crystallographic preferred orientation (CPO). In a third area, both 
plagioclase and pyroxene seem to show a CPO. This is in contrast 
to what is seen in eucrites [4], where no preferred orientation of 
the minerals exists.  We are investigating two possible models to 
explain the CPO: a) recrystallistation of large poikilitic 
plagioclase grains that host randomly oriented pyroxene [5], or b) 
a preferred deformation direction. 
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