






In our commentary on the Kenkmann et al. article, we discuss not only these methodologically 
serious shortcomings of the paper, which culminate in the fact that such a large primary impact 
event with a comparably large crater strewn field has been established long ago and for 15 years. 
This Holocene event of the Chiemgau impact in SE Germany can, according to the extensively 
published literature (Schüssler et al. 2005; Rappenglück et al. 2009; Ernstson et al. 2010, 2012; 
B. Rappenglück et al. 2010; Liritzis et al. 2010; Hiltl et al. 2011; Isaenko et al. 2012; B. 
Rappenglück et al. 2012; Shumilova et al. 2012; Rappenglück et al. 2013; Bauer et al. 2013; 
Neumair and Ernstson 2013; Ernstson et al. 2013; Rappenglück et al. 2014; Ernstson et al. 2014; 
Ernstson 2012, 2016; Ernstson and Poßekel 2017; Rappenglück et al. 2017; Shumilova et al. 
2018; Poßekel and Ernstson 2019; Bauer et al. 2019; B. Rappenglück et al. 2019; Bauer et al. 
2020; Ernstson et al. 2020a; B. Rappenglück et al. 2020; Poßekel and Ernstson 2020; Ernstson 
and Poßekel 2020; Ernstson et al. 2020b; Rappenglück et al. 2021), be described as probably 
the most important terrestrial impact crater strewn field at present, leaving the Wyoming strewn 
field now described far behind in scientific importance. This great Chiemgau impact is not 
mentioned with a word in the Kenkmann et al. article.  
 
The core of our commentary article makes up for this and contrasts Wyoming and Chiemgau 
strewn fields in greater detail. 
 
2 The Chiemgau (SE Germany) impact crater strewn field 
 
The Chiemgau impact strewn field discovered in the early new millennium and dated to the 
Bronze Age/Celtic era comprises more than 100 documented (and more than 100 additional 
suspected) rimmed craters scattered in a region of about 60 km length and ca. 30 km width in 
the very South-East of Germany (Fig. 1). The crater diameters range between a few meters and 
a few hundred meters, among them Lake Tüttensee with a rim-to-rim diameter of about 600 m 
and an extensive ejecta blanket. SONAR echosounder measurements establish a doublet crater 
with a ring wall at the bottom of Lake Chiemsee measuring about 800 m x 400 m (Ernstson 
2012) Impact tsunami deposits are observed around Lake Chiemsee (Ernstson 2016). Since a 
few years, confirmed by gravimetry and ground penetrating radar measurements and DTM 
analyses, the 1.3 km-diameter Eglsee crater has joined as the largest crater in the strewn field 
so far, showing astonishing morphological similarity to the Barringer crater (Ernstson 2017, 
Ernstson and Poßekel 2020). 
 

 
Fig. 1. Location map for the Chiemgau meteorite impact strewn field. 



Geologically, the craters occur in Pleistocene moraine and fluvio-glacial sediments. The craters 
and surrounding areas are featuring heavy deformations of the Quaternary cobbles and boulders, 
abundant fused rock material such as impact melt rocks and various glasses, strong shock 
metamorphism (planar deformation features [PDFs] in quartz and feldspar, diaplectic glass 
from quartz, feldspar and muscovite, ballen structures in silica, toasted quartz), geophysical 
(gravity, geomagnetic, seismic, ground penetrating radar) anomalies (Ernstson et al. 2010; 
Neumair and Ernstson 2011, Rappenglück et al. 2017) and widespread impact-induced rock 
liquefaction features (Ernstson et al. 2011, Ernstson and Neumair 2011, Ernstson and Poßekel 
2017). Impact ejecta deposits in a catastrophic mixture contain polymictic breccias, shocked 
rocks, melt rocks, and artifacts from Neolithic and Bronze Age/Iron Age people (Ernstson et al. 
2010, Rappenglück et al. 2017, and references therein). The impact is substantiated by the 
abundant occurrence of metallic, glass and carbonaceous spherules, accretionary lapilli and 
microtektites (Ernstson et al. 2012, 2014). Strange, probably meteoritic matter in the form of 
iron silicides like gupeiite, xifengite, hapkeite, naquite and linzhite, various carbides like, e.g., 
moissanite SiC and khamrabaevite (Ti,V,Fe)C, and calcium-aluminum-rich inclusions (CAI), 
minerals krotite and dicalcium dialuminate (Hiltl et al. 2011; Rappenglück et al. 2014, 
Rappenglück 2022) add to the finds. Carbonaceous spherules contain fullerene-like structures 
and nanodiamonds that point to an impact-related origin (Yang et al. 2008). Such spherules 
were found embedded in the fusion crust of cobbles from a crater as well as a possible outfall 
in soils widespread over Europe (Rösler et al. 2005; Hoffmann et al. 2005, 2006; Yang et al., 
2008). Abundant finds of glass-like carbon fragments with pumice texture, which has been 
given the name chiemite, contain the carbon allotropes diamond and carbyne in a largely 
amorphous matrix of more than 90 % carbon (Shumilova et al. 2018, Ernstson and Shumilova 
2020). A formation of a direct airburst shock transformation of the target vegetation (wood, 
peat) to carbon melt and vapor in the impact event is suggested. 
 
Physical and archeological dating confines the impact event to have happened between 900 and 
600 B.C. (Rappenglück et al. 2010; Liritzis et al. 2010, B. Rappenglück et al. 2020, 2021). The 
impactor is suggested to have been a roughly 1,000 m sized low-density disintegrated, loosely 
bound asteroid or a disintegrated comet in order to account for the extensive strewn field 
(Ernstson et al. 2010, Rappenglück et al. 2017). Lots of intriguing observations in the strewn 
field suggest a giant air burst or a cloud of airbursts that have accompanied the impact event 
(Rappenglück et al. 2020, Ernstson 2018).  
 
 
3  The Wyoming and Chiemgau impact strewn fields: a comparison 
 
3.1  Characteristics, size and shape of both strewn fields 
 
 
In Fig. 2 the strewn fields of the Wyoming and Chiemgau impacts, which serve for comparison, 
are placed side by side, and it does not require too much imagination to recognize a basic 
relationship. A length of 90 km and a width of 40 km for the Wyoming strewn field are 
compared with a length of 60 km and a width of about 30 km for the Chiemgau strewn field. 
The former counts 90 confirmed (with shock effects) and possible impact structures. In the 
Chiemgau strewn field, after originally 80 defined craters, meanwhile far more than 100 craters 
are counted, whereby an increase up to about 200 and more seems realistic, which is mainly 
due to the fact that with the DTM also in forest and swamp areas crater structures, partly in 
clusters, are increasingly discovered. 
 



 
 
Fig. 2. Location maps for the Wyoming and the Chiemgau impact strewn fields. Left: 
OpenTopoMap and Kenkmann et al. (2022); right: modified from M.A. Rappenglück et al. 
(2017). 
 
 
Increasingly, with the help of the DTM, craters are also recognized in the first foothills of the 
Alps, together with reports from amateur researchers about accompanying debris fields. A 
classic example is the 55 m diameter Hochfelln crater marked in Fig. 2 (Fig. 10). 
 
 
 
3.2 Crater morphologies and structures 
 
The crater morphologies and structures of the Wyoming craters read as follows in the 
Kenkmann et al. article. The letters index the following sections with their respective images, 
captions and text for the Chiemgau counterparts. 
 
-- Diameters between 10 m and almost 70 m. (A) 
-- Circular, irregular-shaped, and ellipsoidal 
    impact structures. The freshest craters have distinct elliptical to ovoid crater shapes. (B) 
-- Fresh craters contain steep crater walls and raised rims (C), 
-- with overturned ejecta flaps, (D)  
-- with remains of the proximal ejecta blankets (E), partly asymmetrical (E) 
-- Irregular crater clusters and crater chains, where craters partly overlap. (F) 
-- Crater structures, circular in outline, show internal ring features instead of a 
    central morphological depression (G) 
-- Occasionally linear ejecta (herringbone features) (H) 
-- Estimates of the apparent d/D ratios are in the order of 0.1 and less 
    and are determined in their present state (J). 







   

  
 
Fig. 5. Ellipsoid and ovoid impact structures. The strong pattern in the high-resolution 3D 
surface map of Feichten is the result of cropland management. 
 
 

    

    
 
Fig. 6. Irregular-shaped impact structures. Unterroidham with a neighboring circular crater. 
 


















































































