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In recent years the traditional Vredefort controversy on 
whether this large structure was formed by asteroid impact or by 
cryptovolcanic processes has significantly shifted towards an argument 
between impact supporters and those workers that favor an origin by 
tectonic processes (e.g., (1); also review by (2)). Major arguments 
against an impact origin have surfaced mainly as a consequence of 
detailed structural analysis and mapping. However, it must be stressed 
that, at this point in time, still less than 5 area% of the Vredefort 
structure have been mapped at sufficiently small scale. Improvement of 
our understanding of the formation and evolution of the Vredefort 
structure and associated deformation is not only required with regard to 
the controversy about its origin, but also for economic reasons. The 
Vredefort Dome occupies the central region of the Witwatersrand basin - 
and should it have formed as the result of impact, the whole of this 
economicly most important province would have been part of an original 
impact structure. Our group therefore strives towards the generation of 
a sufficient structural data base for the whole of the Dome. 

A remnant of Archean age greenstone rocks is exposed in Archean 
granite-gneiss adjacent to Lower Witwatersrand supracrustal strata, 
approximately 5 km to the west of the Greenlands railway siding in the 
southeastern quadrant of the Vredefort Dome (Fig. 1). The greenstone 
assemblage includes tholeiitic and komatiitic volcanic rocks, with 
intercalations of dunites and peridotites. Fine-grained mafic to 
intermediate tuffaceous units are also developed, and fine-grained mafic 
hornfels occurs in the mafic to ultramafic volcanics along the contact 
with an intrusive gabbro sill. The presence of pseudotachylite veins in 
the gabbro suggests that it is older than the abundant Paleozoic Karroo 
age intrusives in this region. A volumetrically minor component of 
felsic intrusives (pegmatites and feldspar porphyries) is also 
associated with the greenstone sequence (Fig. 2). 

Pillow structures and spherulitic textures are preserved in the 
tholeiitic and komatiitic lavas only in the southeast portion of the 
greenstone remnant. Here the volcanic rocks are also cut by a number of 
narrow (2-100 m wide), subvertical high-strain shear zones of NW-SE 
orientation. At two locations the displacement along these zones was 
found to be left-lateral. The trend of these shears is parallel to at 
least two mylonitic zones developed in the volcanic rocks and orientated 
almost perpendicular to the prominant NE-SW directed planar foliation 
fabric in the volcanic rocks of the area. 

Second generation structures in the form of reverse kink bands and 
crenulation folds, occurring singly or, rarely, in conjugate pairs, are 
developed in mafic to intermediate tuffs with a strongly developed slaty 
cleavage. A moderately developed mineral lineation plunges to the 
southeast at 30-35O. The kink bands are developed in 2-4 m wide zones 
between zones of penetrative planar cleavage. Orientations of principal 
stresses are calculated at a1 (20°-0780), 03 (lZO-17Z0), and a2 (68O- 
290°), with minimum and maximum principal stresses having been close to 
the horizontal and the intermediate principal stress close to the 
vertical. Vergence in the kink bands is towards the northwest, 
indicating sinistral movement along the high strain zones, in which the 
kinks are developed. 

A number of isolated granite and migmatite outcrops occur in the 
southern portion of the Vredefort Dome - exposures in form of windows 
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through the cover of Karroo age metasedimentary and volcanic rocks. The 
granitic rock types include granodiorite and adamellite, whereas the 
migmatites consist of a gneissic granodioritic melanosome in 
predominantly quartz-K-feldspar leucosome (cf. also ( 3 ) ) .  Deformation of 
these gneisses is recorded in form of subvertical ductile shear zones, 
subvertical isoclinal to open folds, a fracture cleavage and a strong 
planar foliation fabric (this work and (3)). Calculation of the 
orientation of principal stress directions from conjugate sets of 
ductile shears and the fracture cleavage indicate Q1 (28°-2720)r 0 3  
( 0 3 ~ - 0 0 5 ~ )  and Q2 (62°-1000) with 02 close to the vertical axis and 01- 
q close to the horizontal plane. This is perfectly in line with the 
structural data obtained from the greenstone terrane and confirms that 
the principal stresses operated in a near-horizontal plane within the 
basement rocks of the Vredefort Dome. And this is exactly the premise on 
which Colliston (1) founded his subhorizontal shear model for the 
formation of the Vredefort structure. 

Finally it has to be emphasized that in the course of this 
investigation no evidence could be observed that might support the 
existence of a so-called South Boundary Fault along the northern margin 
of the Greenlands greenstone enclave, as suggested by Hart et al. (4,5). 
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