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The KALKKOP structure, a circular, llsaucer-shapedll 
depression 640 m in diameter, is located at 32O43 'S and 24°341~, 48.3 
km south-southwest of the town of ~raaff-Reinet in the Eastern Cape 
Province of South Africa (Fig. 1) . Surface and subsurface geological 
information has been presented by Blignaut et al. (1) and Haughton et 
al. (2) in 1948 and 1953, but since then this enigmatic and regionally 
unique crater structure has been largely ignored. The origin of the 
crater is still unknown, but it has been suggested that the Kalkkop 
crater may be of impact origin (3). 

Morphologically the crater is described as a feature that "stands 
above the level of the surrounding country1' (I), with the centre of 
the depression being 6.1 m and the rim ca. 9.1 m above the 
surroundings. On aerial photographs (Fig. 2) the structure appears as 
a distinctly circular, white area. It is obvious from such images that 
the crater is partially surrounded by a concentric ring of rim strata 
that consist of gently flexed or upturned (1) sandstone and shale beds 
of the Beaufort Group of the Karoo Sequence. These strata also provide 
a maximum age for the formation of this crater at +\- 225 Ma, a value 
that in the light of the excellent crater preservation (cf. below) 
must be excessively high. Stratigraphically the beds exposed in the 
crater rim should occur at a depth of 1372 m. From shallow pits into 
the upper 25 m of crater deposits it was concluded that this portion 
is composed of limestone intercalated with thin layers of chert or 
gravel. Limited structural observations indicate that rim sandstone is 
''tilted or updomed outwards over short distances", and that the 
limestone dips at angles up to 700 towards the centre of the crater. 
An unpublished gravity survey by B.D.Maree, cited by (2), revealed the 
existence of a distinct negative gravity anomaly over the crater 
depression. Maree suggested that Kalkkop could represent the relics of 
a salt-dome. It was this report that triggered a. drilling project into 
the center of the structure as part of a oil exploration project in 
the mid-fourties. 
The stratigraphic profile through the crater fill, as obtained from 

the drill-core, is as follows: To 88.4 m limestone, interbedded with 
some clay or chert, was encountered, and at 66.45 m and 84.4 m thin 
gravel beds with angular fragments of blue shale were observed. Below 
88.4 m, breccia consisting of angular fragments of sandstone and 
shale, as well as some carbonaceous shale clasts was intersected. All 
clast lithologies belong to the Beaufort Group. Very limited 
petrographic detail on these clasts has been recorded, but 
interestingly it was observed that "individual grains have been 
fractured and bentw. Also, "in one specimen small grains of iron ore 
were found as clusters in the central portions of shale fragments1' 
(derived from primary country rock, or perhaps remnants of a 
meteoritic projectile?). A general increase of fragment size was noted 
down-hole, until below 137.2 m only partially fractured and brecciated 
breccia, and below 158 m, a umegabrecciall was reached. Solid bedrock 
was entered at 210 m depth. Blignaut et al. (1) concluded that Kalkkop 
originally was an open crater at least 91.4 m deep. They summarised 
the crater fill stratigraphy as shown in Fig. 3: 91.4 m crater 
sediments overlie 122 m of breccia that, in turn, is underlain by 
fractured/brecciated, and finally, below 304.8 m by undeformed 
bedrock. Haughton et al. (2) added "that no indications of oil, 
igneous material or the former existence of a salt-dome" was found. 
Unfortunately the drill-core into the center of Kalkkop is no longer 
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available (pers. comm., Geol. Surv. S.A., 1991). Nevertheless, the 
published record, particularly the crater morphology, the existence of 
a breccia layer in the crater with clasts that exhibited 
microdeformation, the absence of any indication for the involvement of 
igneous activity, as well as complete lack of evidence that could 
relate the formation of this structure to tectonic processes (e.g., 
up-doming and collapse) strongly favor an origin by meteorite impact. 
Also empirical values for apparent depth of final crater (d ) and true 
depth of final crater (dt) calculated after (4) for a gowl-shaped 
impact crater of 640 m diameter are 122 m and 203 m, respectively. The 
observed values for the Kalkkop crater of that diameter (d = 91 m and 
dt = 213 m) are in very good agreement with the impact mo8el figures. 
The possibility to conclusively determine the origin of the Kalkkop 
structure by means of a new drilling venture is currently being 
investigated. 
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