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INTRODUmON 

The Pretoria Saltpan crater is located in the southern portion of the Bushveld Igneous Complex, some 40 km NNW of Pretoria, South 

Africa, at 25°24'30"S/28004'59"E. The nearcircular structure of 1.13 km diameter exhibits a well-presewed, uptilted granite rim. 

Granitic breccia overlies Karroo sediment in places, indicating a post-Karm age for the cratering event. The coincidence of the spacial 

occurence of the crater with respect to various alkaline and ultramafic intrusives has been the main argument put forward against an 

impact origin for the structure [1,2]. Detailed mapping of the crater rim exposures and the crater environs was carried out and revealed 

many occurences of intrusives in the whole region. Structural analysis along the rim revealed the presence of typical impact crater- 

related structures. Comparative petrographic and chemical studies of crater-related and non-related intrusives showed close similarities 

between these sample suites. 

GEOLOGICAL AND STRUCTURAL RESULTS: Small basic and alkaline intrusive bodies are present in the otherwise granitic rim, 

and were previously thought to have a radial or peripheral disposition with respect to the crater center. However, detailed mapping 

(Fig.1.) has revealed that most of the intrusives have no such preferred orientation. In most cases the dykes or sills have been faulted 

both radially and concentrically by a post-intrusive event. Deformation in the crystalline rim, generally composed of strongly altered, 

coarse-grained Nebo granite, is not as clear as that encountered in impact craters with well-defmed target stratigraphy. However, sets 

of tight, closely spaced, originally horizontal sheeting joints together with the granite foliation could be used to determine changes 

in attitude of the rim rocks.'Cl-r to the crater floor, the rim granite dips gently inwards and there is evidence for shallow dipping, 

closely spaced shear surfaces. Towads the rim crest the granite dips outwards to MIying degrees, indicative of upwarping. Ejecta debris 

(granitic fragmental breccia) is found in an inverted stratigraphic sequence at various localities along the rim. The rim is broken by 

concentric thrust faults and radial fractures (see inset, Fig.l), that are responsible for the numerous depressions seen on the rim crest. 

These near-vertical faults display a scissor-type displacement in the southern section of the rim. The mid-section of the rim appears 

to consist of an anticline, which is locally displaced along some inwarddipping faults, similar to those described e.g. from the Odessa 

crater [3], as well as some outward dipping faults. A few concentric normal faults, well known from other terrestrial impact structures, 

are present too. Aerial photographic analysis revealed radial and concentric fractures in the immediate crater surroundings. Overall, 

the Pretoria Saltpan Crater is structurally similar to the Odessa Crater, with some similarity and strikingly similar dimensions to 

Meteor Crater. The jointing patterns of the crater rim and environs are markedly diKerent to those observed in the surrounding 

region, and exhibit a well defined radial and concentric pattern, which can be related to strain deformation. 

PETROL0GY:Chernical compositions of the country rocks, as well as of various basic and alkaline intrusives from within the crater 

and from the crater environs were determined for the fmt  time. Fig.2, CLPW normative compositions, repre&nts the total variability 

of the samples collected from the crater and its environs. Increasing alteration of trachyte from within the crater and from the region 

leads to increasing enrichment in SO2. The lamprophyres are typically silica undersaturated, but show M n g  Feldsparwafic ratios. 

Lamprophyre pyroxene compositions (Wg.3) from the crater are almost identical to those from the environs. 'Ihe ranges of selected 

trace element abundances for lamprophyre samples from within the crater are shown in Fig.4. Superimposed are the abundances for 

sweral samples collected outside of the crater. Thevariations seen may be attributed to alteration processes or minor variations within 

the parent magma body. These results are all strongly suggestive of a common source for the intrusives from within and outside of 

the crater. 

CONCLUSION 

The Pretoria Saltpan structure occurs in an area of alkaline activity, thebge of which has been tentatively determined at about 1.36 

Ga [4]. The cratering event is significantly younger at about 220 OOOa ago [S]. Clearly the petrographic and structural observations 

above are all in keeping with an impact origin for the Pretoria Saltpan Impact Structure. 
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FIG.l. Geological Map of the Pretoria Saltpan Impact Crater. 
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