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ABSTRACT  
Heidenschmiede is a Middle Paleolithic rockshelter located in Heidenheim an der 
Brenz. The site was excavated in 1930 by Eduard Peters, but the archaeological 
remains were never completely analyzed. The lithic and faunal remains have 
recently been re-analyzed by the authors. The general features of the lithics are 
indicative of a Middle Paleolithic technology that includes a non-Levallois blade 
technology. The faunal remains reflect a Mammoth Steppe ecosystem and 
include mammoth, horse, woolly rhino and reindeer. Carnivore species play a 
minor role, although some carnivore gnawing is present. The archeological 
assemblage of this rockshelter demonstrates clear evidence of human activities, 
such as flint knapping, butchering of game animals, maintaining of hearths (burnt 
bones) and preparation of organic tools (retouchers). 

RÉSUMÉ 
Heidenschmiede est un gisement du Paléolithique moyen en abri sous-roche 
situé à Heidenheim/Brenz. Le site a été fouillé en 1930 par Eduard Peters, mais les 
restes archéologiques n’ont jamais été complètement analysés. Les restes 
lithiques et osseux ont été récemment ré-analysés par les auteurs. Les caracté-
ristiques générales de l’outillage lithique indiquent une technologie du Paléoli-
thique moyen qui inclue une technologie laminaire non-Levallois. Les restes de 
faune reflètent une communauté de type steppe à mammouth et incluent du 
mammouth, du cheval, du rhinocéros laineux et du renne. Les espèces de carni-
vores jouent un rôle mineur, bien que des traces de manducation par des carni-
vores soient présentes. L’ensemble archéologique de cet abri sous-roche 
contient des preuves claires d’activités anthropiques, telles que la taille du silex, 
la boucherie sur animaux sauvages, le maintien de foyers (os brûlés) et la confec-
tion d’outils en matière dure animale (retouchoirs).
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ZUSAMMENFASSUNG 
Die Heidenschmiede ist ein Felsschutzdach in Heidenheim an der Brenz mit über-
wiegend mittelpaläolithischen Besiedlungsspuren. Die Fundstelle wurde 1930 
durch Eduard Peters ausgegraben, die archäologischen Funde aber niemals voll-
ständig analysiert. Die lithischen und faunistischen Funde wurden kürzlich durch 
die Autorinnen neu ausgewertet. Die lithische Industrie ist überwiegend mittelpa-
läolithisch mit einer nicht-Levallois Klingentechnologie. Die Faunenreste spiegeln 
eine Mammut-Steppen Fauna wider, die durch Mammut, Wildpferd, Wollnashorn 
und Rentier vertreten ist. Karnivoren spielen eine untergeordnete Rolle, obwohl 
etwas Karnivorenverbiss nachweisbar ist. Das archäologische Inventar dieses 
Felsschutzdaches weist deutliche Nachweise menschlicher Aktivitäten auf, wie 
Steineschlagen, Jagdtierzerlegung, Unterhalten von Feuerstellen (Knochenkoh-
len) und die Herstellung von organischen Artefakten (Knochenretuscheure).

INTRODUCTION AND RESEARCH HISTORY  

Heidenschmiede is a Middle Paleolithic rockshelter located 
just below Schloss Hellenstein in the city of Heidenheim. The 
shelter is situated circa 540 m asl on the western bank of the 
Brenz River in the southeastern part of a Jurassic rock forma-
tion (Weißjurakalk) (Fig. 1). The site is well known because 
the first Faustkeil in Baden-Württemberg was found there. It 
is noteworthy that Heidenschmiede is the only known Middle 
Paleolithic rockshelter among many cave sites in the Swabian 
Jura, a point that has implications for the lithic and faunal as-
semblages.  

The site was discovered in 1930 by the local amateur 
researcher Hermann Mohn, who, with the help of local resi-
dents, conducted the first excavation at the rockshelter 
(Fig. 2). Mohn recognized a stratigraphic order of the finds, 
but did not continue excavating according to layers after 
realizing that the stratigraphy was disturbed by a medieval 
stone wall. He allegedly left a block of unexcavated sediment, 
between 90 and 130 cm in thickness. But when Eduard 
Peters from the Landesdenkmalamt Baden-Württemberg 
completed the excavation in the same year, undisturbed sed-
iments were rare, and hardly any finds were uncovered. 
Moreover, Mohn’s profile drawings were no longer pre-
served. In addition, no strata courses were recognizable in 
the profile block as a result of disturbances caused by wall 
construction (Peters 1931).  

Lacking information regarding their stratigraphic prove-
nance, Peters sorted the lithic artifacts in chronological 
order according to typological criteria. He thus suggested the 
existence of “Acheulian, Mousterian and Mesolithic” levels at 
the site (Peters 1931).  

Fig. 1.  
The rockshelter of Heidenschmiede today 
(Photo: Thilo Parg, Wikimedia Commons;  
License CC BY-SA 3.0).
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Later, in the 1950s and 1960s, Hansjürgen Müller-Beck (1956) and 
Gerhard Bosinski (1967) re-classified the lithic assemblage from Heiden-
schmiede. Müller-Beck argued that several Middle Paleolithic occupation 
events were represented at the site. According to Bosinski, several assem-
blage groups are present but only the “Micoquian” could be clearly identi-
fied.  

Fritz Berckhemer from the Natural History Museum in Stuttgart was 
the first to study the faunal remains, with Florian Heller studying the 
microfauna and Kálmán Lambrecht the avifauna (Peters 1931). Peters 
reports a total bone weight of 5 kg. The species list included mammoth, 
rhinoceros, horse (MNI=3, counted by the teeth), reindeer (MNI=6, 
counted by the antler pieces), wolf, fox, hare (MNI=2), marmot (MNI=2), 
lemmings and several birds. The researchers did not report any remains 
of larger carnivores.  

RESEARCH QUESTIONS 

The faunal and lithic assemblages from Heidenschmiede are of interest for 
several reasons. First, Heidenschmiede is the only rockshelter with evi-
dence for Middle Paleolithic occupation in the Swabian Jura, where cave 
sites predominate. Up until now, the Heidenschmiede lithic material was 
well known for its various bifacial tools, but these are not the most impor-
tant component of the assemblage. Far more interesting are the non-bifa-
cial pieces executed using the raw material found at the site. In his 
publication, Peters onlymentioned lithics that  he defined as modified tools 
(Peters 1931). It is now our opinion that some of these were misidentified. 

Fig. 2.  
Heidenschmiede during the 
1930 excavation (Peters 1931, 
Plate I).
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Because of the lack of stratigraphy, the origin of the embedded finds, and 
thus the number of different assemblages or cultural horizons, are un-
known. We present below a detailed description of the finds from Heiden-
schmiede.  

Furthermore, we have carried out technological and typological anal-
yses on the stone artifacts in order to test the existence of chronologically 
different assemblage units and their possible relation to the faunal 
remains. The work here is a contribution to current knowledge regarding 
the variety of Middle Paleolithic assemblages in the Swabian Jura.  

Since the analysis of the stone artifacts is still in progress, the results 
presented here are preliminary in nature. We are aware of the stratigraph-
ical problems associated with the site and note that our results should be 
regarded with a degree of caution. 

MATERIAL  

The Heidenschmiede archaeological assemblage is stored in three different 
locations: the Landesmuseum Württemberg in Stuttgart (LMW), the Nat-
ural History Museum in Stuttgart (SMNS) and the Museum Schloss Hel-
lenstein in Heidenheim.  

Lithic assemblage 

According to Peters (1931), the lithic assemblage included 5000 pieces. 
The current re-examination includes 1461 pieces from a total number of 
slightly more than 2200 available artifacts. Thus, we assume that Peters 
was providing more of an estimate of the number of finds. The majority 
of the lithics are stored in the Museum Schloss Hellenstein in Heidenheim. 
Most of the modified pieces, which were formerly thought to be of impor-
tance, are housed in the LMW. A few pieces are stored with the faunal re-
mains in the SMNS.  

The analysis of the lithic industry is based on a system of attribute 
analysis, including metric and morphological characteristics as well as 
technological features and raw material determination. 

Faunal material 

Peters (1931) estimated that the total weight of the faunal remains was 
5 kg. Our recent analysis has shown it to be almost three times as much, 
namely 14 kg of bones. There are also other obvious discrepancies. He re-
ports 0.7 kg of charred bones, while we found 3.22 kg. It is unclear why 
the quantity of lithics was so overestimated and the fauna so underesti-
mated in the report from Peters (1931).  

The overall state of preservation of the fauna is not very good and 
seems to depend on the storage conditions of the bones. The better pre-
served bones are housed in the SMNS (n=274) and in the LMW (n=5). 
Presumably, after his excavation in 1930, Peters gave the best pieces to the 
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museums in Stuttgart (SMNS and LMW). In his report, Peters depicted 
five specimens (Peters 1931, Plate IV, 1-5): two bone retouchers, a mar-
mot mandible, a small shed reindeer antler and a mammoth upper molar. 
The molar, however, could not be found in the LMW when we studied the 
material. The fauna from the storage facility in Heidenheim (n=2776) was 
less well preserved. The majority of the bones are moderately bleached, 
calcareous and show fresh breaks from handling in storage. Exceptions 
are the reindeer bones, which were generally better preserved than bones 
from other species in the SMNS and in Heidenheim. This could have 
chronological implications. Consequently, we decided to obtain radiocar-
bon dates and selected three bones with anthropogenic modifications, 
which were processed at the Laboratory of Ion Beam Physics, ETH in 
Zurich. The samples included a poorly preserved horse metatarsal with 
an impact mark (HDS-1), one well-preserved but broken retoucher from 
a Bos/Bison metacarpal (HDS-2), and one well-preserved reindeer femur 
shaft bearing scraping marks and an impact mark (HDS-4, Table 1, 
Fig. 3). All three dates place the Heidenschmiede inventory in the Middle 
Paleolithic time range, meaning we can probably rule out attributions of 
the fauna and lithics to the Upper Paleolithic.  

Inventory Nr. Sample Nr. Sample 
Code

Description Anthropogenic 
modification

14C age BP ±1σ 2 sigma range cal BP

Lower Upper

HDS 366 ETH-86100 HDS-1 Horse, 
metatarsal impact mark 40882 612 45525 43315

HDS 438 ETH-86101 HDS-2 Bos/Bison, 
metacarpal retoucher 46325 1178 >47512*

HDS 204 ETH-86102 HDS-4 Reindeer, 
femur 

impact &  
striations 48732 1583 >49965**

Table 1. 
14C dates of 3 bones with anthropogenic modifications from Heidenschmiede. Calendar age 2σ range cal BP-calibrated 
ranges 95.4% confidence Level, OxCal v4.3.2 Bronk Ramsey (2017), IntCal13 atmospheric curve (Reimer et al 2013). 
*Date may extend out of range - 46325 ± 1178 BP. 
**Date probably out of range - 48732 ± 1583 BP. 

Fig. 3.  
Calibrated 14C dates of Heiden-
schmiede.
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RESULTS FOR THE LITHICS 

Previous classification of the assemblage 

Eduard Peters (1931) identified tools, retouched flakes and blanks and a 
few cores, but found no nodules in the assemblage. He classified several 
bifacial tools, together with Mousterian points (so-called Handspitzen), 
points of various shapes and scrapers as belonging to the Acheulian. He 
assigned the majority of the finds, about 4000 pieces, including Mousterian 
points (Handspitzen), points, scrapers, endscrapers, knives and burins, to 
the Mousterian. Peters did not recognize any evidence of the Levallois con-
cept. He considered microlithic artifacts to be Late Mesolithic in origin. 
Peters identified 90% of the raw material used for the stone artifacts as 
local Süßwasserkieselkalk from the Steinheim Basin. He also identified 
Jurassic chert from the Steinheim Basin, local Jurassic chert and a few 
pieces made of quartz. 

Peters interpreted Heidenschmiede as a knapping site and suggested 
that the base camps were located on the plateau above the rockshelter, on 
the site where Hellenstein Castle stands today. The small number of fau-
nal remains found on the site seemed to support this interpretation.  

Müller-Beck (1956: 24) and Bosinski (1967: 50) re-classified the lithic 
assemblage. They suggested that it was composed of a small number of 
bifacial tool types, points, varying types of scrapers, notched and denticu-
lated pieces, a handful of cores and retouched blades and flakes. Accord-
ing to Bosinski (1967), flakes with a distinctive “all-over beaded retouch” 
(“umlaufend perlretuschiert”) are characteristic of Heidenschmiede 
(“Abschläge Typ Heidenschmiede”) (Bosinski 1967: 50).  

Results of the re-examination 

Raw Material used 

At Heidenschmiede only locally available raw materials, from just below 
the site (a maximum distance of 5 km), were used (Fig. 4). Local Jurassic 
siliceous limestone (formerly termed tertiärer Süßwasserkieselkalk) was 
the main raw material used and represents 70% of the pieces. Fine-grained 
Jurassic chert from primary deposits is the next most common raw mate-
rial (about 10%); today it is found on tilled land and in forests, as well as 
in the river gravels of the Brenz River (Beuer 1971; Burkert 1999; Çep et 
al. 2011; Herkert et al. 2015). The remaining artifacts were made of gravels 
of radiolarite, “lydit,” quarzite, Keuperhornstein and Muschelkalkhorn-
stein, which were probably collected from the nearby Brenz River. In ad-
dition, we identified a few pieces as tertiary chert from the Steinheim 
Basin.  
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Fig. 4.  
Raw material:  
1) local fine-grained Jurassic 
chert; 2) river gravels; 3) local 
Jurassic siliceous limestone 
(Photos: Yvonne Berardi).
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Retouched tools Total

bec 5

bifacial retouched flake 1

bifacial retouched scraper 1

bifacial retouched undefined piece 3

borer 4

transverse scraper, straight 1

transverse scraper, convex 3

multiple burin 1

double scraper, straight 1

single scraper, straight with endscraper cap 1

single scraper, convex 12

single scraper, straight 3

truncated and laterally retouched piece 1

notched/denticulated piece 2

Groszaki 4

truncated and lateral retouched blade 1

Keilmesser 3

Keilmesser “Typ Klausennische“ 1

endscraper 3

naturally backed knive 6

Micoquekeil 1

biface 1

single retouched blade 15

double retouched blade 1

retouched Levallois point 1

retouched pseudo-Levallois point 1

retouched flake 35

retouched frost debris 1

point 7

convergent scraper 2

burin 2

undefined tool 1

unifacial retouched piece 1

unifacial retouched scraper, convex 1

déjeté scraper, straight/concave 1

Total 129

Table 2. 
Frequency of formal artifacts.
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Composition of the assemblage  

Relative to the total number of available pieces that have been examined 
until now (n=1461), formal tools are poorly represented (8.8%) (Table 2). 
The same applies for cores, which are represented by only 16 pieces (1.0%). 
The tools display a markedly Middle Paleolithic composition, consisting 
of various scraper types, bifacial and unifacial retouched tools, naturally 
backed knives and some bifaces, whereas bifacial tools are not as important 
as earlier researchers had determined. Of particular note are the so-called 
Groszakis (Fig. 5), which Bosinski (1967: 50) considered “umlaufend perl-
retuschierte Abschläge Typ Heidenschmiede” (“all-over beaded, retouched 
flakes of the type Heidenschmiede”). These types of tools are known pri-
marily from the Eastern European Middle Paleolithic (Kozlowski and  
Kozlowski 1996), but they also occur in the Middle Paleolithic of Ses-
selfelsgrotte in the nearby Franconian Jura (Freund 1968: 150; Richter 
1997: 184) and in northwest Germany (Hillgruber 2007; Tafelmeier 2011: 
161). Heidenschmiede provides the first known example of Groszakis in 
the Swabian Jura.  

The raw materials of the formal tools 

Although siliceous Jurassic limestone is the most common raw material 
found on the site, the proportion of tools made of other raw materials is 
relatively high (Tables 3-5).  

Siliceous limestone was most frequently used for retouched flakes and 
blades, various scrapers and for nearly all becs. The only bifacial tools in 

Fig. 5.  
1-4) Groszakis 
(Photos: Yvonne Berardi).
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Table 3. 
Tools made on local Jurassic 
siliceous limestone.

Tools Number

bec 4

single scraper. convex 8

single scraper. straight 2

truncated and laterally retouched piece 1

notched/denticulated piece 2

endscraper 2

naturally backed knive 1

Micoquekeil 1

biface 1

retouched blade 12

retouched Levallois point 1

retouched flake 24

retouched frost debris 1

point 3

convergent scraper 1

undefined tool 1

déjeté scraper, straight/concave 1

Total 66

this material include one biface, one bifacial point, one Keilmesser and the 
Micoquekeil (Fig. 6), which was mentioned by Bosinski (1967) as evi-
dence for the Micoquian at the site. All in all, the artifacts made of 
siliceous limestone are mainly Middle Paleolithic in character, with the 
exception of two endscrapers, which possibly come from Upper Pale-
olithic contexts.  

Fig. 6.  
1) bifacial point;  
2) Keilmesser; 3) biface  
(Photos: Yvonne Be rardi).
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Tools Radiolarite Lydite Muschel- 
kalk chert

Tertiary. Jurassic 
chert

Total

bifacial retouched piece 2 2

Groszaki 1 1

Keilmesser 1 1

naturally backed knife 1 2 3

transversal scraper, straight 1 1

transversal scraper, convex 1 1

retouched flake 1 1 2

Total 5 2 2 2 11

Table 4. 
Tools of other non-Jurassic raw materials.

Table 5. 
Tools of fine-grained Jurassic 
chert. 

Tools Total

bec 1

bifacial retouched flake 1

bifacial retouched scraper, conkave 1

bifacial retouched, indet. piece 1

borer 4

transversal scraper, convex 2

double scraper, straight 1

single scraper, straight 1

single scraper, straight with endscraper cap 1

simple scraper, convex 4

Groszaki 3

truncated and laterally retouched blade 1

Keilmesser 2

endscraper 1

naturally backed knife 4

single retouched blade 2

double retouched blade 1

single retouched flake 8

point 4

convergent scraper 1

burin 2

multiple burin 1

unifacial retouched piece 1

unifacial retouched scraper, konvex 1

Total 49
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Fig. 7.  
1-2) small Keilmesser-like 
tools; 3) point; 4) retouched 
flake; 5) bifacial tool; 6) natu-
rally backed knife; 7) conver-
gent scraper (Photos: Yvonne 
Berardi). 

Amongst artifacts made from fine-grained Jurassic chert and the raw 
materials from the river gravels, scrapers are the dominant tool type. The 
four Groszakis were also produced from these raw materials (Fig. 5), and 
it is notable that most of the unifacial and bifacial retouched tools, as well 
as the naturally backed knives, were produced with this raw material vari-
ant (Fig. 7). There are two small backed pieces, which could be termed 
Keilmesser in a broader sense (Fig. 7: 1, 2). There are a few tool types, such 
as single and multiple burins, truncated blades and endscrapers, that dis-
play Upper Paleolithic attributes. 
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Fig. 8.  
Pyramidal frustum-shaped 
core (Photos: Yvonne Berardi).

Technological features 

Most of the 16 cores show evidence of Levallois features, or are reduced 
to such an extent that the core is no longer determinable. A single discoid 
core and a La Quina type core are also present. Among the cores, only 
Jurassic chert was used, with raw materials from secondary deposits (river 
gravels) not represented.  

One reduction strategy should be emphasized here. It is present in a 
core as well as in the preferential blanks available at the site (Fig. 8). The 
conical core with two debitage axes, which are perpendicular to each oth-
er, shows unipolar circumferential blade scars on its longitudinal axis. Its 
vertical surface is concentrically reduced by using the blade scars as strik-
ing platforms. The resulting blanks are éclat débordants and sometimes 
Pseudo-Levallois points and flakes, which are produced when preparing a 
Levallois core (Boëda 1994: 230). Both blades and this type of flake are 
common in the Heidenschmiede assemblage, which suggests that target-
ed production was intended. Judging from the size classes, it can be 
assumed that the entire chaîne opératoire, at least of this reduction strate-
gy, occurred at the site (Fig. 9).  

Fig. 9.  
1) blanks resulting from  
horizontal reduction (éclat 
débordant and pseudo- 
Levallois points); 2) blades  
resulting from vertical reduc-
tion (Pho tos: Yvonne Berardi).
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LITHIC CONCLUSIONS  

The results of the lithic analysis differ in some respects from those pre-
sented in previous research, though we were also able to confirm some as-
pects of the earlier work. The assemblage is mainly Middle Paleolithic in 
character, with Upper Paleolithic and Mesolithic finds not identified to 
date. Heidenschmiede shows a wide range of Middle Paleolithic tools. This 
is probably due to the fact that the site had been visited repeatedly over a 
long period of time during the Middle Paleolithic of the Swabian Jura, dat-
ing probably from the last interglacial (Conard and Fischer 2000: 10) to 
45-40,000 BP (Richter et al. 2000; Conard 2009; Higham et al. 2012). Al-
though the chronological classification based on typological criteria is 
problematic, there are some diagnostic features that may provide possible 
clues. Groszaki, Keilmesser and Micoquekeile are usually associated with 
the Micoquien of western Central Europe as defined by Bosinski (1967), 
and for which the term Keilmessergruppen is used today. The G-layers of 
the Sesselfelsgrotte in the Franconian Jura, which included Groszaki, be-
long to the late Keilmessergruppen, i.e., after the Last Glacial Maximum 
within oxygen isotope stage 3 (Weißmüller 1995; Richter 1997, 2002). This 
provides at least some indication as to the time period for Heiden-
schmiede. 

Due to the great variability of these technological concepts and their 
changing occurrence over time and space, these features are not suitable 
for a chronological classification of the finds from Heidenschmiede. It is, 
however, remarkable that a non-Levellois blade technology can be proven 
for the first time for the Swabian Jura. Radiocarbon dates confirm the 
Middle Paleolithic origin of the blade production.  

The inhabitants of Heidenschmiede completely processed the local 
Jurassic chert. Raw materials from secondary deposits, which they used 
less often, were brought on site as modified tools. A similar behavior is 
also documented at the cave sites in the Swabian Jura. 

FAUNAL RESULTS 

Taphonomic considerations  

The taphonomic situation in a rockshelter is, in some respects, comparable 
to an open-air site. Compared to cave sites, open-air and rockshelter sites 
were used less intensively by non-human predators; it is therefore more 
likely that humans brought the faunal remains on site. Another similarity 
with open-air sites is the often poor preservation of organic remains com-
pared to cave sites.  

Weathering, the most common natural modification (n=59 or 1.9%), 
is primarily observed on unidentifiable specimens. This is followed by 
carnivore gnawing (n=23 or 0.8%), acid-etching (n=19 or 0.6%) and root 
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etching (n=4). Destruction of the faunal material by carnivore gnawing is 
not very common. As mentioned above, the primary problem for preser-
vation in this assemblage has been its inadequate handling at the storage 
facilities.   

Human subsistence 

The faunal analysis for Heidenschmiede is based on 3044 bone fragments 
with a total bone weight of almost 14 kg. Due to poor preservation and a 
relatively high proportion of burnt bones in the assemblage, 81% of all 
bone specimens (Table 6) and just over 45% of the total bone weight 
(Table 6 and Fig. 10) were only identifiable to size class.  

Taxon NISP NISP % weight weight %

Hare (Lepus sp.) 29 1.0 35.7 0.3

Marmot (M. marmota) 5 0.2 13.0 0.1

indet. Microfauna 52 1.7 4.5 0.0

Wolf (Canis lupus) 5 0.2 157.3 1.1

indet. middle-large carnivores 11 0.4 27.6 0.2

Red/Arctic fox (Vulpes/Alopex) 6 0.2 6.0 0.0

Bear (Ursus sp.) 9 0.3 189.6 1.4

Lion (Panthera leo spelaea) 1 0.0 1.7 0.0

Mammoth (M. primigenius) 3 0.1 1167.8 8.5

Wild horse (Equus ferus) 79 2.6 2336.1 16.9

Woolly rhino (Coelodonta antiquus) 24 0.8 1515.1 11.0

Wild boar/Domestic pig (Sus sp.) 1 0.0 1.7 0.0

indet. Cervidae 22 0.7 134.6 1.0

Red deer (Cervus elaphus) 2 0.1 26.0 0.2

Reindeer (Rangifer tarandus) 153 5.0 1127.4 8.2

Wild cattle (Bos/Bison) 5 0.2 123.4 0.9

Chamois (Rupicapra rupicapra) 2 0.1 20.1 0.1

indet. small ruminants 116 3.8 477.6 3.5

indet. large ruminants 15 0.5 225.0 1.6

indet. no size class 208 6.8 66.0 0.5

indet. hare/fox size and smaller 73 2.4 9.4 0.1

indet. small ruminant/carnivore size 6 0.2 8.0 0.1

indet. ibex/deer size 293 9.6 612.4 4.4

indet. bear/horse size 1856 61.0 4453.2 32.2

indet. mammoth/rhino size 36 1.2 1059.5 7.7

Birds (Aves) 32 1.1 20.0 0.1

Total 3044 100.0 13818.7 100.0

Table 6. 
Heidenschmiede, species list 
with number and bone weight 
(in grams). 
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Fig. 10.  
Pie chart of fauna by bone 
weight.

The identifiable fauna revealed characteristic species for the Pleis-
tocene Mammoth steppe environment (Guthrie 1990), such as mammoth 
(Mammuthus primigenius), woolly rhino (Coelodonta antiquitatis), wild 
horse (Equus ferus) and reindeer (Rangifer tarandus). Based on bone 
weight, horse is the most prominent species, followed by woolly rhino 
and reindeer (Fig. 10). Megafauna, such as mammoth, are represented by 
one upper molar (M4/5) and some enamel fragments, while woolly rhino 
is represented by several postcranial elements, such as two fragmented 
juvenile femora belonging to individuals of different ages, a fragmented 
scapula and three fragmented ribs. Woolly rhino teeth are represented by 
just one fragment of tooth enamel.  

Other large herbivores present in the corpus are wild cattle 
(Bos/Bison), red deer (Cervus elaphus) and chamois (Rupicapra rupi-
capra). Small herbivores are represented by marmot (Marmota marmota) 
and hare (Lepus sp.). For most of the hare remains, a species classification 
is impossible, with just one upper incisor in the assemblage (I1, sup.), 
identified as arctic hare (Lepus timidus; Koby 1960). For the other hare 
remains, we cannot exclude brown hare (Lepus lepus), since both species 
existed coevally during the last glaciation.  

The bones of carnivores are not very numerous and represented by 
wolf (Canis lupus, n=5), red and arctic fox (Vulpes vulpes and Vulpes lago-
pus, identified metrically by Chris Baumann), one upper incisor of a lion 
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(Panthera leo spelaea) and a few bear remains, of which one is a cave bear 
(Ursus spelaeus) hyoid. The presence of cave bear is unexpected in a rock-
shelter; they are typical to cave sites, but at Heidenschmiede the remains 
must have been dragged in either by other carnivores or by human 
hunters. Remarkably, we found no evidence of hyena among the remains.  

We identified evidence of butchering marks, the favored game ani-
mals being reindeer, small to middle-sized ruminants, horse and 
chamois, with a predominance of reindeer (Table 7). It is likely that the 
woolly rhino remains are also the result of human hunting, although no 
traces of butchering are visible.  

The remains of woolly rhino are noteworthy (Fig. 11). They include 
two right femora of two young individuals of different ages. The femur 
length of the smaller individual correlates with the length of a mounted 
skeleton in the Zoological Collection at the University of Tübingen 
(Inv.nr. Mam 370). This reference skeleton has fully erupted milk teeth. 
The fourth deciduous molars (dP4) show slight attrition, the first molars 
are still below the alveolar border and, in the postcranial skeleton, all epi-
physes are unfused. The individual from the collection is comparable to 
aging stage 5, i.e., from 1.5 to 3 years old (Hillman-Smith et al. 1986). On 
this basis we can estimate the age of the younger femur from Heiden-
schmiede to between 1.5 and 3 years old. Unfortunately, this aging is not 
specific enough to determine the hunting season. The femur of the other 
woolly rhino must have been from a slightly older individual.  

Two erupted horse milk molars (dP2 and dP3) are present in the 
assemblage, providing evidence for the presence of a young foal at the 
site. These show slight attrition. The shape of the third deciduous molar 
(dP3) indicates that the dP4 has not fully erupted. These milk teeth can be 
estimated to an age of circa 6 months (Habermehl 1975: 31, Fig. 4), indi-
cating that this foal was probably hunted in the summertime during the 
first year of its life.  

Taxon impact cut mark impact+  
cut mark

scraping retoucher Total

Equus ferus 2 2 1 5

Rangifer tarandus 9 5 5 3 1 23

Rupicapra rupicapra 1 1

indet. Cervidae 1 2 3

Bos/Bison 2 2

indet. small ruminant 1 1 1 1 4

indet. small bovid 1 1

indet. reindeer/ibex size 1 5 1 7

indet. horse/bear size 1 1 2 4

Aves 1 1

Total 15 16 8 5 7 51

Table 7. 
Anthropogenic modifications.
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Fig. 11.  
Two juvenile left femora of 
woolly rhino (Coelodonta  
antiquitatis) from Heiden-
schmiede.

Hearths and fuel 

Evidence of human occupation in the Heidenschmiede faunal assemblage 
is provided by the relatively high proportion of burnt bones, although Pe-
ters (1931) does not mention any hearth structures or fire places; he only 
mentions 0.7 kg of burnt bones. But almost 50% (n=1514) of the bone 
fragments and 23% (or 3.22 kg) of the total bone weight are charred; sev-
eral pieces are very large, up to 70 mm with a compacta thickness of up to 
30 mm (Fig. 12). Bones of megafauna such as mammoth or rhino must 
have been burnt in hearths. One third of the combusted bones are brown 
to dark brown in color and, respectively, black or grey to bluish/grey. Only 
a small proportion is completely calcined, exhibiting a whitish color. The 
block diagram (Fig. 13) is expressed in bone weight reflecting the mass, 
not the number, of burnt bones. The heat in the fireplace can be estimated 
at between 300-400°C for the dark to dark brownish bones and between 
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Fig. 12.  
Charred bone pieces (Photo: 
Susanne C. Münzel).

Fig. 13.  
Proportion of different com-
bustion stages expressed in 
bone weight (n=1514, 
weight=3.22 kg).

400-550°C for the grey to bluish grey charred bones, and for the whitish 
bones somewhat higher (Wahl 1981). Therefore, most of the bones were 
combusted at relatively low temperatures. To maintain a fire using bones 
as fuel, large quantities are necessary and, as experiments have shown, the 
more bones included, the longer the combustion lasts (Théry-Parisot 
2002).  
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Fig. 14.  
Bone retouchers:  
a) HDS 321; b) HDS 119;  
c) HDS 343; d) HDS 334;  
e) HDS 120 (Photos: Yvonne 
Berardi).

Organic tools 

A very important organic tool group at the site includes seven bone re-
touchers (Fig. 14 and Tab. 8), of which one was dated (Table 1). Two were 
recognized and published by Peters (1931, plate IV, 4, 5). Six of the seven 
retouchers are made on long bones and one on the basal fragment of a 
mandible (Fig. 14e, HDS 120). Five retouchers have one use area with scars 
and two pieces might have two use areas (Fig. 14b+d, HDS 119, HDS 334). 
Four of the seven tools show scraping of the compacta (Table 8), which 
probably relates to the preparation of the retouchers by removel of the pe-
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Data base  
number

Species/element Traits Inventory number of 
museum

Reference

HDS 119 Horse, left tibia shaft 
fragment Eventually 2 use areas WLM S 83.6; Nr. 167 Peters 1931, Plate IV, 5 

Fig. 12b

HDS 120 Horse-size, mandibula, 
basal corpus fragment 

Scraping of compacta  
and 1 use area WLM S 83.6; Nr. 168 Peters 1931, Plate IV, 4 

Fig. 12e

HDS 197 Bear-/horse-size, long 
bone shaft fragment 

Small piece of a fragmented 
retoucher with scraping  
and 1 use area

IN8013/FB4682.1 Not depicted 

HDS 321 Reindeer, right tibia 
shaft fragment

Scraping of compacta  
and 1 use area IN8039 Fig. 12a

HDS 334 Bos/Bison, metacarpal 
shaft fragment

Scraping of compacta,  
eventually 2 use areas and 
splintering on both ends

IN8039 Fig. 12d

HDS 343 Small ruminant, femur 
shaft fragment Very fine scars in 1 use area IN8039 Fig. 12c

HDS 438 Bos/Bison, metacarpal 
shaft fragment

Compacta broken with  
probably 1 use area IN8039 Not depicted, 14C dated 

Table 8. 
Bone retouchers.

riosteum before their use (Toniato et al. 2018). Such traces were also found 
on some other reindeer and cervid long bones from Heidenschmiede 
(Table 7). One retoucher (HDS 334) made from a Bos/Bison metacarpal 
shows splintering on both ends. The flakes attest to a chaîne opératoire: 
first the compacta of the metacarpal was scraped; it was subsequently used 
as a retoucher; finally it was used for another purpose, possibly as a punch, 
which resulted in flaking on both ends of the object. This chaîne opératoire 
is also evident on another retoucher from the Swabian Jura, namely from 
Geißenklösterle Cave (Ach valley; Toniato et al. 2018: 8, Fig. 4). 

FAUNAL CONCLUSIONS 

The location of Heidenschmiede rockshelter above the Brenz River was a 
perfect viewing point from which Neanderthals could spot prey animals 
in the valley below. The proportion of human modifications for this small 
faunal assemblage is relatively high. In addition, traces of carnivore gnaw-
ing are not very numerous. Indeed, the absence of heavy gnawing on bones 
and of hyena coprolites tends to indicate that the bone accumulation in 
Heidenschmiede was primarily the result of human activities. 

The faunal material provides evidence of a number of diverse activi-
ties, including hunting, butchering, maintaining of hearths, preparation 
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of organic tools and the use of bone retouchers to knap and maintain lith-
ic tools. The hunting season for horse was possibly in summer. Concern-
ing the frequency or duration of occupational events, we are not able to 
draw any conlusions from the finds because of the unstratified nature of 
the assemblage. However, the radiocarbon dates provide a Middle Pale-
olithic context. And we can probably exclude younger techno-complexes.  

CONCLUDING REMARKS 

In conclusion, we want to emphasize that the results presented here are 
preliminary and should be treated with caution since the chronological 
framework is lacking and the stratigraphic relationships are not clear. We 
should also keep in mind that the sedimentation processes in caves and 
rockshelters are complicated, even when they are excavated and analyzed 
using modern methods. This is a general problem in the cave sites of the 
Swabian Jura, where the assemblages often originate from older excava-
tions.  
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