
THE STEINHEIM IMPACT CRATER (GERMANY) – 
WHERE IS THE EJECTA BLANKET? 
E. Buchner1,2 and M. Schmieder3. 1HNU - Neu-Ulm University, 
Germany. 2Institut für Mineralogie, Universität Stuttgart, Germa-
ny. E-mail: elmar.buchner@hs-neu-ulm.de. 3School of Earth and 
Environment, University of Western Australia, Australia. 

 
Introduction: The exceptionally well-preserved ~24 km 

Nördlinger Ries and the ~3.8 km Steinheim Basin impact craters 
(e.g., [1]) are situated on the limestone plateau of the Swabian-
Franconian Alb. Both impact craters are thought to have formed 
simultaneously in the Middle Miocene by the impact of a binary 
asteroid (e.g., [2]). The Nördlinger Ries crater is unique in terms 
of the state of preservation of the impact crater morphology and 
its impact ejecta blanket. The Steinheim Basin exhibits a distinct 
morphological depression that is filled by a lithic impact breccia 
preserved in its original thickness and position. However, no im-
pact ejecta are known further outside the Steinheim crater.  

Description of the Problem: The transfer of up to 2 crater 
radii for a continuous ejecta blanket and of 2 to 3 crater diameters 
for distal ejecta (e.g., [3]) would be typical for terrestrial impact 
structures. Proximal and medial Steinheim ejecta could be ex-
pected within a distance of up to 4 km, distal ejecta within a dis-
tance of up to 12 km from the crater rim. However, an intense 
search for proximal or distal Steinheim ejecta outside the actual 
impact crater was not successful. In the light of the very similar 
sedimentary target setting and erosional history in the Ries-
Steinheim area, the contradiction of a widely preserved Ries ejec-
ta blanket versus the apparent lack of any remnants of Steinheim 
ejecta that travelled beyond the crater rim remains puzzling. 

Discussion and Results: Is the apparent lack of impact ejecta 
outside the Steinheim crater a primary effect or the result of ero-
sion? Paleogene (pre-Ries), Middle Miocene (± time of impact) 
and Middle to Late Miocene (post-impact) sediments occur in the 
surroundings of the Steinheim Basin within a distance of a few 
kilometers. These relics of a once more extensive sedimentary 
Alb cover suggest that Steinheim ejecta would have probably 
survived if originally deposited in considerable amounts. Target 
porosity has a significant influence on cratering efficiency, as 
well as on the volume and distribution of excavated ballistic im-
pact ejecta (e.g., [4]). The calculated volume of ejecta with high 
velocities drastically drops with an increase in target rock porosi-
ty. Partial (or total) suppression of ballistic ejecta deposition out-
side the impact structure occurs when the source craters are 
formed mostly by bedrock compaction, which requires target 
rock porosities greater than about 30–40% [4]. The average po-
rosity of the Steinheim target rocks ranges between ~21% and 
~44%; due to intense karstification of the Upper Jurassic car-
bonates that represent the main portion of the Steinheim target 
rocks, the total target rock porosity probably tends towards the 
higher value, potentially sufficient to reduce the produced 
amount of impact ejecta deposited outside the impact structure. 
We thus interpret the apparent absence of ejecta in the surround-
ings of the Steinheim crater as a likely primary effect related to 
the compression of the porous target rock and a resulting sup-
pression of impact ejecta outside the crater.  
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