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A comparison of the morphology of the sediment-
covered 145+-2 Ma old Morokweng impact structure
[1, 2], with the much older, deeply eroded and well-
exposed Vredefort structure (2023+-4 Ma; [3]) can
lead to a better understanding of the nature of the
Morokweng impact structure.  The Morokweng im-
pact structure in the western part of the North-West
Province near the village of Morokweng can not read-
ily be identified at the surface, since most of the
probably 70-km-diameter structure is covered by
largely unconsolidated sediments of the Kalahari
Group.  The Morokweng impact structure was first
identified on the basis of geophysical imaging and
shock petrographic studies [1, 2] and later also recog-
nised through the isopach pattern of the covering
surficial unconsolidated sediments of the Kalahari
Group in connection with palaeodrainage studies in
the area [4, 5].  The isopachs can be read as inverse-
value contours of the topography of the impact struc-
ture, where the lowest values indicate the highest to-
pography, and the highest values the lowest topogra-
phy of the structure.  Since the isopach pattern is
based on water borehole data with an uneven and
rather limited density of about one borehole per 9 km2

in the mapped area, the relief of the structure that is
revealed is not very detailed.  The pattern of the iso-
pachs reveals the pre-Kalahari (>75 Ma) topography,
much as it was prior to the formation of the Kalahari
sedimentary basin.  An interaction between palaeo-
drainage and the impact structure has been suggested
[4, 5].  A semi-circular concentric drainage segment
at a radial distance of about 35 km has been linked to
the reconstructed proto-Morokweng River, which had
a southward palaeoflow.  The tributary drainages  on
the central section of the impact structure show some
radial tendency but very limited concentric aspects in
relation to the impact center.  Because of the lack of
detail of the morphology of the Morokweng impact
structure a comparison is made with the morphology
of the Vredefort impact structure.

The Vredefort impact structure with a diameter of
at least 250 km [6] is generally well-exposed and
therefore the relationship between the drainage and
the structure can be readily observed.  The comparison
with the Morokweng structure is especially valid, as
the super-imposed Vaal River traverses the Vredefort

structure.  The Vaal River, on its east-west course
across the northern-half of the impact structure, is
made up of a sequence of linked concentric and radial
segments due to structural/lithological differences.
The tributaries of the Vaal River in the outer parts of
the impact structure show distinct annular patterns as
determined by synclinal/anticlinal structures [7] and
lithological variation.  The drainage pattern of the
tributary drainage on the granite-gneiss-dominated
core of the Vredefort Dome (central uplift) does not
show clear concentric and radial segments, but gener-
ally reflects the regional drainage direction.

In analogy, the absence of clear concentric drain-
age segments on the central section of the Morokweng
impact structure could mean that much (max. 50 km)
of the 70-km-diameter impact structure is made up of
the central uplift section, with the proto-Morokweng
(during the latter part of the Cretaceous) following the
topographical low around the central uplift.  Radial
lines of structural weakness probably guided the proto-
Morokweng in and out of the impact structure.  After
the westward tilting of the impact structure due to the
deepening Kalahari basin, the proto-Morokweng was
interrupted and the semi-circular concentric segment
of the palaeodrainage filled up with fluvial and lacus-
trine sediments.  The present ephemeral drainage of
the area reflects the gentle regional westward slope
and shows no relationship any more to the impact
structure.

References:  [1] Corner B. et al. (1997) EPSL,
146, 351-364.  [2] Hart R. J. et al. (1997) EPSL, 147,
25-35.  [3] Reimold W. U. and Gibson R. L. (1996) J.
Afr. Earth Sc., 23, 125-162.  [4] Bootsman C. S.
(1998) The Evolution of the Molopo Drainage, The-
sis, University of the Witwatersrand, Johannesburg.
[5] Bootsman C. S. et al. J. Afr. Earth Sc. (in press).
[6] Henkel H. and Reimold W. U. (1998) Tectono-
phys., 287, 1-20.  [7] McCarthy T. S. et al. (1990) S.
Afr. J. Geol., 93, 1-4.

62nd Annual Meteoritical Society Meeting 5078.pdf


