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The Pretoria Saltpan impact crater, situated about 40 km NNW of Pretoria, South Africa, has a diameter 
of about 1.13 km. The structure was formed in 2.05 Ga Nebo granite of the Bushveld Complex. The impact origin 
of the crater was recently established by the discovery of characteristic shock-metamorphic features in breccias found 
in drill cores at depths >90 m. Impact glass fragments were recovered by standard magnetic separation techniques 
and handpicking from the melt breccias. As no reliable crater age was known so far, several hundred sub-millimeter- 
sized glass fragments were studied for fission tracks. The results show that the Saltpan impact crater has an age of 
22Ok52 ka, which is in agreement with field geological observations. 

The Pretoria Saltpan crater is located at 25'34'30" S and 28O04'59" E, about 40 krn north-northwest of 
Pretoria, South Africa. The structure has a rim-rim diameter of 1130 m, with a maximum rim elevation over the 
present crater floor of 119 m. The rim is generally about 60 m above the surrounding plains. When first described 
by geologists, the crater was interpreted as being of volcanic or cryptovolcanic origin (e.g., Wagner [I]). The first 
to suggest that the structure was the result of a mcteorite impact was Rohleder [2] in 1933. The impact theory was 
also supportcd by studies of intense structural deformation at the crater rim [3]. The obscnfation of some rocks of 
clearly volcanic origin in  the crater rim (e.g., trachytcs, lamprophyre dikes) was taken as evidence for a volcanic 
origin of the crater [4]. Also, Fudali et al. [5] interpreted their gravity data and field observations as inconsistent with 
an impact origin. However, recent field studies [6] proved beyond any doubt that thcse volcanics arc a feature of 
the regional geology and not related to the cratering event. The first firm evidence for an origin by impact was found 
in drill core samples taken from a depth of >90 m. Reimold et al. [7,8] found shock-metamorphosed quartz and 
feldspar with one or more sets of planar deformation features (PDFs), diapleclic quartz and feldspar glass, melt 
breccias, and impact glass fragments. 

The .age of the crater remained, however, problematic. The structure is relatively fresh in appearance 
(minimum erosion), similar to Meteor Crater in Arizona, only covered with vegetation. The crater was formed in 
2.05 Ga Nebo granite of the Bushveld Complex. Fig. 1 shows a geological map of the crater area. The crater r i m  
is partly covered by K x o o  grit, which is overlain by Fragmental granitic brcccia. Altered carbonatite or trachytc vcins 
are exposed in the rim. Milton and Naeser [3] obtained zircon and apatite fission-track ages of 1.9k0.4 and 0.6k0.09 
Ga lor carbonatite samples. K-Ar and Rb-Sr biotite ages for lamprophyre samples range from 1.3 to 1.4 Ga [7,9]. 
These old ages are not in agreement with field evidence and the erosional state of the crater. A late Pleistocene crater 
age of ca. 200,000 years was suggested [e.g., 81 through extrapolation of accumulation rates based on I4C dating of 
upper lacustrine sediments. 

Samples recovered from the drill core prov~ded an excellent opportunity to obtain a more reliable age. Fig. 
2 shows a cross-section of h e  crater stratigraphy as obtained from the borehole. 90 m of lacustrine sediments are 
underlain with a 53 m thick unit of unconsolidated fragmental breccia consisting of granitic sands intercalated with 
fractured granite boulders (5 cm to 1.5 m in  size). Below the breccia, strongly fractured Bushveld granite was 
encountered. Within the melt breccia, glass fragments and spherules were found. The fragmenu are translucent, 
greenish, or brownish in color, and contain abundant schlieren. Most of those glasscs have compositions that are vcry 
similar to the host granite [8], as shown, for example, by the nue earth element (REE) pattern (Fig. 3). Others arc 
compositionally similar to thc main mineral components of the Nebo granite or mixtures thereol. 

A large number of these glass fragments were separated from the melt breccias by standard magnciic 
separation techniques and handpicking. The glasses were then mounted, polished, and etched for fission Lrack 
analysis. A total of 456 glass fragments on 7 mounts were studied for fossil tracks, and one mount with 91 particles 
was irradiated with an integral thermal flux of 1.65.10'~ n/cm2, yielding 420.87f7.87 induced tracks/mm2. The 
measurements were done using techniques similar to those described before (e.g., [lo]), although complications wcre 
introduced by the abundance of schlieren and inhomogeneous distribution of uranium in the Saltpan glasses. The 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1366 LPSC XXIV 

AGE OF THE SALTPAN IMPACT CRATER, SOUTH AFRICA: Storzer, D. et al. 

results are summarized in Table 1. The mean fission track age of the Saltpan crater determined from granitic impact 
glasses, is 220rt52 ka. The 1 o standard deviation of the mean fission track age is composed of the statistical 
counting errors of the number of fossil tracks (+23%) and thermal neutron induced tracks (+1.9%) and the 
determination of the neutron flux (k5%). This age is in excellent agreement with the preservation state of the crater 
and extrapolated 14C results for lacustrine sediments. 
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Fig. 1: Geology of the Pretoria Saltpan crater, after [8]. 

Fig. 2: Schematic stratigraphy of 
Saltpan borehole [S]. The impact 
glass samples were taken from a 
depth of 116-118 m. 

Table 1. Fission track age of impact glass from the Saltpan crater. The glass 
fragments were separated from drill core samules from a depth of 116-118 m. 

Area 
Sal@an Cmier Impact Glass 

Section No. of D,b Age Fa1 low 
No. particles scanned' - 113.116m+ l lb118m 

10 83 3.61 0.55 107k76 
11  59 2.70 1.85 3615161 
12 27 1.76 1.14 222157 
13 87 3.24 1.54 3015135 
14 52 1.74 0.58 112k112 
15 9 1 2.72 1.10 215k124 

Total 

'in mmf bDensity of fossil hacks per mm2 Fig. 3. REE abundance pattern 
of impact glass fragments. 
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