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Pseudotachylitic breccias (PTB) are frequently reported as 
characteristic melt breccia occurrences in impact structures. In 
contrast, notable occurrences are severely restricted, and massive 
ones occur only in the crater floors to the Vredefort Dome, South 
Africa, the Sudbury impact structure, Canada, and at Araguainha, 
Brazil. In recent years, particularly the Vredefort PTB have been 
studied extensively for structural, mineralogical and chemical 
evidence of the processes leading to the formation of these 
enigmatic rocks and for criteria that could be used to distinguish 
them from similar melt breccias. Extensive chemical analysis of 
PTB ranging from < 1 mm veinlets to many meter sized, massive 
occurrences have made a strong case for either local generation 
through shock compression melting (thin veinlets – akin to shock 
veins known from chondritic meteorites) or decompression 
melting (cm to massive melt breccias) in the course of rapid 
formation of central uplifts [1]. The role of friction melting is, at 
best, limited – as evidenced by field and thin section 
observations. Nevertheless, these extensive chemical data are still 
challenged by a small group of workers who persist that massive 
PTB represent impact melt that intruded from the crater into the 
crater floor and thereby assimilated a lot of basement material. 
To further test this hypothesis – that, in any case, is not supported 
by the chemical data available to date, Rb-Sr, Sm-Nd and U-Pb 
isotopic analyses have been carried out by us on several 
Vredefort PTB samples from massive occurrences in granite and 
amphibolite, their respective host rocks, and – for comparison – 
several Vredefort Granophyre (impact melt rock) samples. The 
results demonstrate that PTB and their host rocks have 
significantly different isotopic systematics (recalculated to the 
impact age of 2.02 Ga) from that of the Granophyre. 
Furthermore, analyses of PTB/HR from different locations 
yielded locally different isotopic results. This further supports the 
chemical results that PTB melt was formed from local reservoirs 
(the respective host rocks), which are different from the reservoir 
of impact melt (mixture of the full crustal sequence affected by 
the impact). With respect to the εNd values calculated for an age 
of 3.15 Ga, the approximate age for the Archean granitoids that 
represent the host rock to PTB and the major precursor 
component of Granophyre, a significant variation between 
granitoid-hosted PTB and Granophyre is observed. In conclusion, 
not only the chemical data base but also these isotopic results do 
not support the “PTB=impact melt+assimilated” floor rock 
hypothesis – also in keeping with an isotopic study of Sudbury 
PTB and host rocks [2].  
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