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Introduction:  Vredefort  is  an  old 
(2.2Ga),  highly eroded remnant  meteorite 
impact structure. The original size, morpho-
logy and exact type of impact structure at 
Vredefort has been the subject of some con-
siderable research and debate, [1-5] and a 
number of methods have been used to  de-
termine  this,  including Geophysics  [1], 
Structural Geology [2,3], and Remote Sens-
ing [6]. To this end, several 3D Digital Elev-
ation Models (DEMs) of Vredefort were cre-
ated, and together with with existing Land-
sat Thematic Mapper (TM), geological  and 
digitized vector data, were integrated into a 
GIS for analysis [7].  

Methodology:  12, 1:50,000 topographic 
maps,  covering  an area  of  approximately 
4700km2 of the Vredefort area were used to 
create the 3 DEMs in 100, 30 and 10 metre 
resolutions (Fig.1). 

Figure 1. 30m DEM of Vredefort, approx. 
53km x 90km

Crucially,  various Landsat TM image band 
combinations from a previous study of Vre-
defort [6] were also integrated and draped 
over the DEM. to assist in the recognition, 
identification and confirmation of structural 

features  previously identified by RS [6,8] 
(Fig. 2). These features were also investig-
ated by  means of a series of 2D topograph-
ic profiles generated from the DEM.

Figure 2.  False  Colour  Landsat  RGB 457 
draped  over  the DEM showing the  Inner 
Ring Collar and Vaal River (red). View look-
ing North.
Drainage  features  from these  maps  were 
also  captured  into  a  GIS,  along  with 
faults/fractures around the Inner Ring Col-
lar from a 1:250,000 geological map (Fig.3)
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Figure 3. Drainage patterns at Vredefort.

Results:  Integrating  the DEM  with  the 
Landsat imagery and drainage patterns con-
firmed the existence of a number of previ-
ously reported [6,8] radial features  at inter-
vals along the Foch Thrust Zone  and per-
pendicular to it, which when extrapolated 
intersect  at  the  centre of   the  Vredefort 
Structure. These radial features were also 
observed along the Ensels Thrust Zone and 
the  Inner Ring Collar  [6-8].  By using the 
DEM and topographical profiling, geologic-
al thrust fault angle data from the Foch and 
Ensels Thrust zones, and estimates for the 
amount  of  vertical  erosion,  an  Inverted 
Cone Model was developed in order to pro-
duce an 'upwards and outwards' extrapola-
tion of Vredefort, in an effort to determine 
the original  size of  the structure [7].  The 
model  applied found that Vredefort would 
have had at least two ring structures at dia-
meters of 146km and 186km, identified as 
the Ensels and Foch Thrust Zones respect-
ively The model was then applied to the Ri-
etfontein fault and Rand Anticline (outside 
of the DEM area) to give a final diameter of 
281km. Finally, the DEM revealed the exist-
ence of a previously unreported, circular to 
lobate structure with a diameter of approx-
imately  18km and  a  relief  of  about  60m 
within the very central core of Vredefort it-
self (Figures 4 and 5).

Figure 4. DEM of the central core structure 
approx 40km x 40km 

Figure 5. Field photo of part of the central 
core structure, looking Northeast (Photo by 
author)

Conclusions: Vredefort is very likely a 
multi-ring structure, with at least two, prob-
ably  three  ring  structures,  in  agreement 
with  previous  workers  [1-3,9].  However, 
while multi-ring structures  are apparently 
common on other bodies in the Solar Sys-
tem, they appear to be quite rare on Earth 
[10,11]. Improved satellite imagery, and the 
creation of high resolution DEMs of large 
areas together with the integration of vec-
tor data,  geological, geophysical and struc-
tural data into a GIS and 3D environment, 
can be a useful and powerful  technique in 
determining the exact types and morpholo-
gies of  other  large  impact  structures  on 
Earth.
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