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Pseudotachylitic breccias (PTB) are the most prominent im-

pact-induced deformation in the central uplift of the Vredefort 
Impact Structure [1, 2]. However, controversy remains about the 
genesis of these melt breccias, with the most popular hypotheses 
being genesis by (1) shearing (friction melting); (2) shock com-
pression melting; (3) decompression melting immediately after 
shock propagation through the target; (4) combinations of these 
processes, or (5) intrusion of allochthonous impact melt. Resolv-
ing this problem requires detailed multidisciplinary analysis in 
order to characterize the nature of different occurrences and to 
identify the exact melt-forming process. Here, the results of de-
tailed microchemical and micro-petrographic analysis of small- 
to meso-scale PTB in Archean gneiss from several dimension 
stone quarries (Rand Granite Quarry, National Sun, Kudo and 
Leeukop) in the core of the Vredefort Dome are reported.  

PTB matrices were analysed in polished thin sections by im-
age analysis, optical and scanning electron microscopy (SEM), 
and electron microprobe analysis (EPMA). Selected bulk samples 
of pseudotachylitic breccia and host rock were analysed by X-ray 
fluorescence spectrometry for major and trace element abun-
dances.    

None of the analyzed veinlets give textural evidence support-
ing a significant influence of shearing/faulting. Electron micro-
probe in situ and XRF bulk chemical analysis (of both pseudo-
tachylitic breccias and their host rocks) revealed that pseudo-
tachylitic breccia generally displays a close chemical relationship 
to its direct wall rock, indicating that melt was formed from ma-
terial of the same composition. Compositions of centimeter wide 
PTB veins are predominantly the same as those of the rocks in 
which they occur, when the entrained microclast content is cor-
rected for. In contrast, < 1mm wide PTB veinlets have locally 
heterogeneous compositions, which can be related directly to the 
respective compositions of immediately adjacent host rock min-
eral grains.  

Conclusions: For very small veinlets (< 1mm) local melt for-
mation could be confirmed in this study. Variable and localised 
chemical composition in very thin pseudotachylitic breccia 
veinlets provides strong evidence for local origin of these melts 
as well, in agreement with the conclusions earlier findings of 
Mohr-Westheide et al. (2009). At least for the smallest (mm) 
veinlets an origin by local shock melting at the mineral grain 
scale is indicated. 
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