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The Kalkkop Crater, located in the Eastern Cape, South Africa, is a deeply eroded small impact structure that was filled with lake sediments following the impact event and formed at approximately 250 ka [1]. The crater was initially drilled for petrophysical studies [2], then later re-investigated to confirm the impact hypothesis [3]. The crater was assumed to have a simple crater morphology, based mainly on the surface expression. In this study, we re-investigate the Kalkkop crater using a new, 89 m drill core taken from the center of the structure with the purpose of studying post-impact lake sediments, as well as remote sensing for multispectral analysis of the impact site, drone images to generate a high-resolution digital elevation model (DEM), and geophysical techniques, including electrical resistivity tomography (ERT) and audio magnetotelluric (AMT) techniques to image the subsurface. We have identified previously unreported surface morphological features that define the outer boundaries of the lake sediments and the outer areas of structural deformation related to the impact event. The geophysical results show a zone of low resistivity extending to the lowermost portions of the imaged subsurface. Below the outer extent of the lake sediments, the subsurface transitions to a complex zone that extends to a depth of approximately 80 m below the surface, likely corresponding to listric faults. We interpret the results as reflecting a terraced morphology (e.g., “inverted sombrero”) rather than a simple crater morphology (Figure 1). The crater infill is consistent with protracted sedimentation overlying impact-generated breccia. Previous work had assumed that the crater floor was encountered at depth, but our new results suggest that the drill cores were in fact passing through large blocks within the fallback ejecta. The diameter of the Kalkkop crater was previously reported as 600 m in diameter, but based on our new results, the crater has a maximum diameter of 1600 m. The Kalkkop Crater has implications for the consequences of impacts into layered target rocks in terms of crater formation and post-impact processes.
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Figure 1: The terraced crater in the Arcadia Planitia region of Mars compared to the ERT results of this study. The profile through the middle of the crater reflects the interpretations given by [3] based on drill core analysis. The crater is best explained as a terraced morphology. 
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Comments:

This abstract is relevant to terrestrial impact processes and would be best given as an oral presentation. 
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