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Introduction: Eucrites represent one of the largest groups of achondrites, and are thought to originate from 4 

Vesta [1]. It is important to understand their formation, as they provide insight into processes such as early Solar 
System igneous differentiation and subsequent impact cratering. High-pressure polymorphs in meteorites can yield 
pressure and temperature constraints for impacts. While many eucrites show evidence of shock, including breccia-
tion, partial to complete transformation of feldspar to maskelynite and deformation of pyroxenes and olivines [2], 
there has only been one report of high-pressure polymorphs in a eucrite [3]. The purpose of this study is to investi-
gate the shock effects and presence of high-pressure phases in NWA 10658. 

Sample and Methods: Melt distribution and deformation features in pyroxene, feldspar, and SiO2 were ob-
served in a thin section of NWA 10658 under the petrographic microscope. Transformation textures, mineralogy and 
sample chemistry were investigated with back-scattered electron imagery (BSE), Raman spectroscopy, and electron 
microprobe analysis at Arizona State University’s LeRoy Eyring Center for Solid State Science.  

Results:  NWA 10658 is a polymict breccia, with compositionally distinct populations of ≤ 4 mm angular to 
sub-rounded clasts. The dominant clast assemblage consists of granular orthopyroxene up to 3 mm (Fs29-48Wo2-4) 
with >10 µm augite-diopside (Fs10-18Wo43-45) exsolution lamellae intergrown with feldspar (Ab7-12An91-92Or0.1-0.6). 
Plagioclases up to 4 mm have been partially to completely converted to maskelynite. Crystalline plagioclase rem-
nants in partially-transformed grains exhibit mosaicism and/or planar deformation features. The other clasts consist 
of equigranular, euhedral 400 µm intergrowths of pigeonite (Fs59Wo5-6), augite (Fs28-29Wo41-42), and feldspar (Ab12-

16An82-87Or0.7-2.6) containing melt inclusions. Minor mineral phases include ilmenite, SiO2, Cr-Fe-Ti spinel + troilite. 
Shock-induced melt surrounds SiO2 and maskelynite grains and are cross cut by radial expansion fractures. BSE 
images of SiO2 grains show regions of polycrystalline texture with high contrast in a glassy matrix (Figures A-B). 
Raman spectra of SiO2 grains confirm the presence of coesite with a diagnostic peak at 521 cm-1 coexisting with 
quartz in silica glass. Coesite has previously been reported to coexist with stishovite in silica grains in the Béréba 
eucrite [3].  

Summary and Outlook:  We report the presence of a high-pressure SiO2 polymorph in a second eucrite, NWA 
10658. At the meeting, we will present transmission electron microscopic investigations of focused-ion beam sec-
tions (Figure B) of the high-pressure mineral assemblage in NWA 10658. We will use this information to estimate 
pressure-temperature conditions. 
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Figure A: BSE image of SiO2 surrounded by shock-induced melt matrix with rounded blebs. Expansion cracks cross cut the 
melt and propagate into the host matrix. Figure B: High magnification image of box in Figure A. A 10-15 µm FIB foil will be 
extracted from this location. The texture and contrast in the image are interpreted to be evidence of the presence of a denser 
high-pressure phase.  Msk: maskelynite Cpx: clinopyroxene Opx: orthopyroxene. 
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