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Introduction:  When Branco and Fraas in 1905 

described shatter cones (SC) in the Steinheim crater, 40 

km SW of the Ries, they expressed their surprise that  

there was no record from the Ries crater [1].  

Later, a number of SC were discovered in the Ries 

crater; most of them come from the crystalline base-

ment, which is exposed in several outcrops of the inner 

crater wall and adjacent megablocks. SC finds within 

the research drilling FBN 73 at depths around 600 m 

and below prove that the crystalline underground con-

tains abundant SC [2]. 

A second source of Ries SC is the Bunte Breccia, 

which includes rock material from the basement to the 

mostly Jurassic, locally Neogene, surface.  Finds, how-

ever, are rare. A most recent discovery by G. Pösges in 

the outcrop of Aumühle at the northeastern crater rim 

was reported as first find of Upper Jurassic limestone 

SC from the Bunte Breccia [3]. 

SC in Jurassic limestone were previously known as 

distal ejecta into the Molasse Basin in southwest Ger-

many and Switzerland at distances up to 180 km, e.g. 

[4], [5]. They are rare as well, since only few outcrops 

are known. 

A breakthrough discovery in the Ries:  The sit-

uation changed in August 2017, when U. Zinner dis-

covered a hotspot of limestone SC about 1 km inside 

the northern crater rim. Till today more than 1000 SC 

of various sizes have been recovered from an area of 

200 m x 80 m.  

Characteristics of the new SC:  The new SC were 

initially supposed to originate from the Upper Jurassic 

limestone in analogy to [3]. A closer look into the 

characteristics, however, raised doubts. 

Magnetic susceptibility.  The quick nondestructive 

test (SM30) gave values higher than most of the Upper 

Jurassic limestones. 

Appearance.  The first finds consisted of micritic 

limestone with dark grey, sometimes slightly blueish 

color. Successive finds showed a broader variety of 

features, like marl enriched portions with reddish violet 

or greenish colour,  carneolic indentations, adhering 

red quartz sand, etc. 

While most of the SC samples are fragments, from 

small splinters up to stones of 2 kg, some came as ir-

regular round nodules with the SC engraved into the 

surface. Specimens with multiple SC in different direc-

tions indicate their formation in the high energy- densi-

ty regime of the shock wave. 

Thin sections.  Under the microscope the SC exhib-

it clearly pedogenic features, like micritic clasts, pellets 

and shrinkage fissures filled by cement. No traces of 

fossils were found. 

Accompanying finds.  The SC find site is also a 

hotspot of red, brown, white and blue to black cherts. 

These are not visibly shocked, but their almost identi-

cal distribution suggests a closely related provenience.  

Provenience of the SC: With the described fea-

tures a Jurassic provenience of the SC can be ruled out. 

Especially the pedogenic nature, the intergrowth of 

limestone and carneol and the coexistence with chert 

point to Upper Triassic (Keuper), somewhere in be-

tween Hassberge Fm. and Trossingen Fm. (Karnian to 

Rhaetian). In that period the Ries was located close to 

the eastern margin of the flat Germanic Basin. Most of 

the time it was supplied with sand and clay in which 

periodically limestone beds and nodules and/or chert 

were locally segregated. Due to variations of the relief 

on small scale, there is no chance to find an exact 

match for the destroyed Ries underground. However, 

the overall picture derived from drill data by 

Haunschild [6] and samples from outcrops in the north-

ern Ries vicinity suggest the highest probability for an 

origin in the Löwenstein Fm. (Norian). 

Conclusion: The new Ries SC originate from lime-

stone beds within the Keuper sandstone section. A like-

ly scenario is that they were transported in a big (~100 

m) block from 300 m depth in the vicinity of the inner 

wall over more than 5 km to the north. Future sampling 

of the spot might help to strengthen this hypothesis. 

Even in comparison with the smaller but much 

more productive twin crater Steinheim the discovery 

marks a milestone not just on the quantity scale. 
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