
QUARTZ-COESITE-STISHOVITE RELATIONS AND 
GENESIS IN SHOCKED METAQUARTZITES FROM 
THE VREDEFORT IMPACT STRUCTURE.  John G. Spray 
and Suporn Boonsue. Planetary and Space Science Centre, 
University of New Brunswick, Fredericton, NB, E3B 5A3, 
Canada. E-mail: jgs@unb.ca. 

 
Introduction: Optical and analytical field emission-scanning 

electron microscopy (FE-SEM), and micro-Raman spectroscopy 
have been deployed to investigate the distribution of SiO2 
polymorphs in shock veins within Hospital Hill quartzite from 
the Vredefort impact structure of South Africa. Whilst the 
presence of coesite and stishovite in these rocks has been 
established for over 30 years [1], their spatial distribution and 
mutual relations have not been evaluated in detail. The shock 
veins are less than 1.5 mm wide and occur as anastomosing 
fracture/slip systems. They comprise a micro-igneous textured 
matrix, including SiO2 glass, which was originally molten, within 
which are suspended rounded to sub-rounded SiO2 clasts. 

Equipment: A Renishaw InVia Reflex micro-Raman 
spectrometer was used, equipped with 514.5-nm Ar-ion laser 
focused through a x50 objective lens (N.A. = 0.75) and filtered to 
yield ~8 mW total laser energy at the sample surface. A Hitachi 
SU-70 FE-SEM equipped with an Oxford Instruments INCAx-act 
EDS and HKL Technologies Nordlys EBSD was deployed to 
identify and map polymorph distribution.  

Results: The matrix of the veins comprises quartz with minor 
feldspar and mica microcrystallites, and interstitial SiO2 glass. 
Coesite is restricted to the shock veins and does not occur in the 
bulk of the metaquartzite more than 10 microns into the vein 
walls. Coesite occurs as squat, poorly-shaped crystals, typically 2 
x 2 microns in size, but can be larger and more rectangular in 
shape (e.g., 2 x 4 microns). Coesite forms individual jig-saw 
shapes distributed throughout certain clasts, with quartz in 
between. Coesite also occurs in clusters and aggregates in quartz 
grains at vein wall margins. Coesite occupies <5% of the shock 
vein area. Stishovite is less common than coesite and occurs 
within, and at the boundaries of, SiO2 clasts. It forms acicular 
needles up to 10 microns long and 0.5 micron wide that radiate 
from clast margins and vein walls. Stishovite occupies <0.5% of 
the shock vein area.  

Discussion: The distribution and mutual relations of SiO2 
polymorphs reveal a specific sequence of events. First, the spatial 
restriction of coesite indicates that the vein systems were subject 
to shock amplification, perhaps through shock wave trapping and 
reverberation. This transformed solid quartz clasts and vein 
margins to coesite (>35 GPa: shock stages II and III [2]). Second, 
approximately 60% of the coesite reverted to quartz to leave a 
patchwork coesite-quartz intergrowth (<35 GPa: shock stage Ib 
and below [2]). Third, stishovite needles then developed and 
overgrew both coesite and quartz. The stishovite emanates from 
point sources along clast and vein margins. The growth of 
stishovite after coesite reversion to quartz suggests that a distinct 
shock pulse took place following reverberation and initial 
relaxation (15-40 GPa: shock stages Ia through II [2]). The origin 
of the point-source shocks is unclear, but may be related to 
cavitation processes occurring between the still liquid matrix and 
solid clasts and vein walls. 
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