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In the wake of one of the great scientific controversies of the Eighties - mass extinctions in the geological record 
possibly caused by periodic increase of the influx of extraterrestrial matter onto the Earth's crust - studies of crater 
structures, especially those of suspected impact origin, have experienced a revival since the hiatus associated with the 
termination of the space programme of the Sixties and Seventies. One important discussion, as part of the extinction 
controversy, has been the problem of mineralogical criteria for the recognition of impact debris and, at present, 
considerable attention is focussing on the nature of planar microdefonnations in quartz and feldspar associated with 
extinction-strata. 
The Roter Kamm Crater (Fig.l), situated about 80 km due north of Oranjemund (SWAINamibia) in not easily accessible 
Namib desert terrain, has only been visited by a handful of geologists to date and no hard evidence for its origin has 
been published (cf. e.g. 1). However, based on hearsay reports and morphological considerations Dietz (2) concluded 
early on that Roter Kamm could be of impact origin. Some of the authors visited the structure twice in 1986 and 1987, 
undertook a preliminary structural survey of the crater rim and collected about 130 specimens of country rocks and 
breccias for mineralogical and chemical analysis. First results were published in 1986 (3) and a summary report was 
presented at the International Workshop on Cryptoexplosions and Catastrophes in the Geological Record (4). 
I Roter Kamm Geology: The nearly circular structure is ca. 2.5 km in diameter and consists of a crater rim rising 
up to 150 m above the surrounding terrain and a crater interior that according to geophysical analysis (1) represents a 
simple bowl-shaped crater filled to a depth of 750 m with dune sand and brecciated country rock. The Precambrian 
basement is  comprised of orthogneisses of the Namaqualand Metamorphic Complex (1200-900 m y . )  intruded by 
abundant quartz- and quartz-feldspar-pegmatites (1000-900 m.y.) and overlain by scarcely exposed Gariep marble and 
sandstone (ca. 700 m y .  old). Frequently, tiny chips of graphitic schist are found in depressions on the crater rim. The 
rim rocks are fractured (multiple subparallel joints in more than one orientation, but most importantly of radial 
extension) to varying degrees, brecciation occurs frequently, and mylonite and pseudotachylite are abundant in mainly 
radially extending veins and dykes (up to more than 30m wide). Locally, melt ejecta (mostly partially molten) can be 
sampled on the rim crest (Fig.3). Only scarce structural data has been obtained to date, but two general observations 
can be recorded: (i) gneiss foliations are highly variable in strike and suggestive of mega-block rotation in the crater 
rim; foliations in coherent, apparently little disturbed zones dip generally at angles >55O; (ii) generally flat dips were 
measured in melt breccia/pseudotachylite zones and in topographic lows; the attitude of foliations measured in between 
these usually more than several 100 m apart zones is steeper and less variable, sometimes indicating macrofolds 
(Precambrian tectonics?). Further detailed structural mapping of the rim and outcrops of Precambrian in the crater 
environs are planned for the near future. 
I1 Rock deformation: The following lithologies were collected*along the rim crest: undeformed granitic to 
granodioritic gneisses, granites, amphibolites, pegmatites, and sedimentary (quartzite, arkose, marble, schist) rock 
types; de fo rmed  rocks, i.e. fractured (multiple parallel joints strongly resembling Vredefort joints), brecciated 
(mylonitic or pseudotachylitic breccia zones of <2 mm to >30 m width) basement rocks, or (partially) molten breccias. 
Whereas fracturing and brecciation can be observed in all lithologies, most of the melt breccias collected are derived 
from schistose parent rock. However, they sometimes contain granitic or amphibolitic clasts, and are characterised by 
highly variable chemical compositions. Most specimens collected belong to the group of undeformed samples, in 
which only occasionally microfracturing or cleavage in quartz and feldspar, kinkbands in mica and hornblende, and 
undulatory extinction in quartz can be observed, A small number of basement-derived gravels were collected outside of 
the crater rim on the Kalahari calcrete plain (thought to be ca 5 m.y. old and thus presenting a lower limit for the crater 
age!), and considerably higher degrees of fracturing are displayed in these. The texture of one of these samples closely 
resembles the texture of an experimentally at 5.5 GPa hot-shocked quartzite specimen (cf.(5)). Clasts (generally highly 
angular) in pseudotachylite often exhibit planar fluid inclusion trails and occasionally planar fractures of the Vredefort- 
type (6) (Fig.2). These were never observed in mylonitic breccias. Inclusions in melt breccias are mostly undeformed 
or weakly fractured, and a large number of clasts are recrystallised. Miller and Reimold (3) reported the sighting of 
planar elements in quartz clasts of several melt breccias and of diaplectic quartz glass in one specimen. Grieve and co- 
workers subsequently studied thin sections of Roter Kamm specimens and verified the existence of planar elements. 
They determined the crystallographic orientations of planar elements in several quartz inclusions in a melt breccia 
(Fig.4a, Fig.5a) and of planar fractures in a quartz inclusion in pseudotachylite (Fig.4b, Fig.5b). They obtained the 
typical predominance of o, rr and e orientations for planar elements that one should expcct for impactites, but no o and 
abundant c measurements were obtained in the case of planar fractures. The first author concluded (5) that planar 
fractures in quartz are not diagnostic of impact - as thcy are also known from tectonic pseudotachylite settings (6), but 
are the typical deformation phenomenon associated with pseudotachylite formation. 
111 Chemistry: Country rocks, pseudotachylite, and mclt breccias were analysed by XRF and INAA at the 
Universities of the Witwatersrand and Vienna. First major results are: Pseudotachylite was formed locally as well as by 
mixing of different lithologies. Precambrian orthogneisses and schist constituted the major parent lithologies for mclt 
breccias, with quartzitic and amphibolitic rocks having been additional components. A geochemical signature of a 
meteoritic projectile could not be detected by INAA of melt ejecta, which can be explained by assuming either 
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generation of these breccias close to the rim of the crater (the projectile would be mixed into melt formed nearer the 
point of impact) or an achondritic composition of the projectile. 
Based on the recognition of high-pressure shock deformation (planar elements, diaplectic glass) until now never 
reported from crater sites produced by internal agents, we conclude that Roter Kamm most probably represents an 
impact structure. 
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FIGURE CAPTIONS; (1)Aerial view of Roter Kamm Crater; (2) Planar fractures and fluid inclusion trails in quartz at 
contact to pseudotachylite (width 220 pm); (3) Vesicular melt breccia URK-41 (max. diam. 6cm); (4a) Multiple sets of 
planar elements (features, lamellae) in URK-41 quartz inclusion (width -280 pm); (4b) Multiple planar fractures in quartz 
inclusion in pseudotachylite (width -200 pm); (5) Frequency distributions of orientations of planar elements (a) and 
planar fractures (b) measured as angles between normals to microdeformation planes versus c-axes of host quartz grains. 
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(b) RK-54 5 gralns 
5 sets 
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