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Several authors (e.g., [I ,2]) have recently suggested that diamictites found in various positions in the stratigraphic 
record could represent ejecta breccias from large impact events, instead of being sedimentary (glaciogenic) deposits as 
generally believed. The arguments in favor of the impact ejecta hypothesis for the origin of such diamictites are based on 
textural (e.g., striations on clasts) comparisons between clasts in glacial diamictite and impact breccia and on the belief that 
in several cases impact deposits had originally been falsely classified as glaciogenic material 121. As reviewed by Rampino 
[2], evidence of bona fide shock metamorphism (which is a reliable indicator of impact origin) has been sought in clasts 
of several diamictite formations, but the results presented do not represent unequivocal shock evidence. The only positive 
identification of a shock metamorphosed clast in a diamictite made to date was reported by H6rz et al. 131, who found a 
shocked granitic clast in the Dutch Peak Diamictite (Utah). However, Hbrz et al. conclude that the significance of this fmd 
with regard to the formation mode of the diamictite is "difficult to evaluate". Here we report the results of a search for 
evidence of shock metamorphism in 74 thin sections from some 40 samples of Dwyka (ca. 250 Ma) and Mozaan (ca. 3 Ga) 
diamictite. We did not find any evidence of shock metamorphism in our sample suite. 

Figure 1 shows the geographical distribution of exposures of the Dwyka Group in the main Karoo Basin in South Africa 
and Dwyka occurrences in Namibia. We studied Dwyka diamictite samples from a total of 8 localities in Namibia 
(Keetmanshoop and Orupembe areas), the southwestern Cape (Laimgsburg-Matjiesfontein area), and from northern, southern, 
and central KwaZulu-Natal. Figure 2 is a schematic profile for the Karoo Supergroup and illustrates the stratigraphic 
position of the Dwyka Group (after [4]). In addition, a diamictite sample from the Late Archean Mozaan Group (Pongola 
Supergroup; obtained near Klipwal Gold Mine, N Natal) was analysed. Numerous lithic and mineral clasts were optically 
examined for intragranular microdeformations. In addition, modal analyses (clast and matrix proportions) were obtained 
for 15 representative samples covering all 8 localities. 

Modal proportions of matrix in the analysed Dwyka diamictites range from 47 to 58 ~ 0 1 % .  Lithic fragments identified 
comprise granite, basaldgabbro, gneisses, granulites, and various schists, shales, quartz arenites, and other quartz-bearing 
(meta)sedimentary rock types. Granite (10-18 ~ 0 1 % )  and mafic intrusive rock particles (3-5 ~ 0 1 % )  are the most abundant 
lithic clast types. Quartz (7-13 ~ 0 1 % )  and feldspars (8-15 ~ 0 1 % )  are the major mineral clast types, but a wide variety of 
other felsic o r  mafic minerals was identified as well. Whereas the overall mineralogical compositions appear similar for 
these samples from widely separated localities, detailed analysis reveals that samples from individual localities can contain 
clast lithologies that are not represented at others. This observation clearly indicates different geological source terranes for 
diamictites from different regions. 

The chemical data available for some samples of this suite indicate that, with regard to major element compositions, the 
Dwyka diamictite appears to be homogeneous on a local as well as on a regional scale. 
Numerous clasts of mainly quartz and feldspar, but also of other mineral groups, were scanned at intermediate to high (125- 

400x) magnifications. In many samples quartz grains with fluid inclusion trails were encountered, but contrary to the 
appearance of so-called decorated planar deformation features (PDFs), these trails are neverplanar. Nearly every examined 
sample contains at least a few clasts with significant microdeformation. Shale fragments may be boudinaged or flexed; some 
biotite with - not well - developed kinkbands was seen; plagioclase fragments may be  kinked or  flexed, and a few grains 
display intragranular cataclasis; deformation bands (Bbhm lamellae) are occasionally seen in quartz; many clasts display 
strong intragranular fracturing. Some quartz clasts with planar fracturing were noted, and several quartz and feldspar 
fragments contain single sets of subplanar fluid inclusion trails. No characteristic shock metamorphic effects were observed! 
S i d c a n t l y ,  the samples from the Laingsburg-Matjiesfontein area located just north of the structurally strongly deformed 
Cape Fold Belt contain many more internally deformed clasts than the samples from other terranes. Any deformation 
recognized in the diamictite from the southwestern Cape probably reflects tectonism related to the Cape Folding. The Dwyka 
deposit$ were also subjected to this folding, as indicated by a welldeveloped cleavage commonly observed in these rocks. 
In addition, fracturing and cataclasis may well be the result of deformation during the transport of precursor material for 
these diamictites at the base of ice sheets. 

None of the Dwyka and Mozaan diamictire samples studied by us contains any c h t s  that show diagnostic shock 
deformation. Consequently, no conanning evidence for the hypothesis that diamictites could represent breccia deposits of 
impact origin can be reported. 
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