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After well over a century of archaeological research in Drachenhöhle, the largest cave bear lair in the Alps, the ﬁrst Pleistocene
rock art in central Europe has been discovered deep in the cave.
Two small panels of juvenile ﬁnger ﬂutings occur together with
cave bear claw marks at the only water source of the area. The site
is within a few metres of the cave’s large human occupation site,
excavated in 1921. It is attributed to the Alpine Palaeolithic or
Olschewian, a tradition of montane-adapted people of the Early
Upper Palaeolithic of central Europe. The generic phenomena of
ﬁnger ﬂuting and moonmilk speleothems are discussed to provide
a general context for the subject. The cave art is then described and
analysed, and the previous claims for ‘‘Palaeolithic’’ age of other
central European sites are brieﬂy considered.
C 2020 Elsevier Masson SAS. All rights reserved.
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Après plus d’un siècle de recherches archéologiques dans la
Drachenhöhle, la plus grande caverne à ours des Alpes, le premier
art rupestre du Pléistocène en Europe centrale a été découvert dans
les profondeurs de cette grotte. Deux petits panneaux d’empreintes digitales juvéniles et des marques de griffes d’ours des cavernes
ont été découvertes près de la seule source d’eau. Le site se trouve à
quelques mètres de la zone d’occupation humaine de la grotte,
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fouillée en 1921. Cette grotte est attribuée au Paléolithique alpin
ou Olschewian, une tradition des peuples adaptés aux montagnes
du Paléolithique supérieur précoce d’Europe centrale. Les empreintes digitales et le bioﬁlm (tuff) sont abordés pour fournir un
contexte général au sujet. L’art rupestre est ensuite décrit et
analysé, et les discussions concernant l’âge « paléolithique »
d’autres sites d’Europe centrale sont brièvement examinées.
C 2020 Elsevier Masson SAS. Tous droits réservés.

1. Introduction
Drachenhöhle (Dragon’s Cave) is a large cave in the eastern Alps of Europe, famous for its
Palaeolithic occupation evidence and its massive deposits of Pleistocene faunal remains. The latter are
dominated by those of the cave bear (traditionally attributed to Ursus spelaeus, but in fact of Ursus
ingressus (Frischauf et al., 2014). The huge cave, located high up on the steep slopes of the Röthelstein
mountain overlooking the Mur valley in central Styria, Austria, has long ago served as a hibernation
site for this species. Its research potential has been investigated at least since June 1877, when
R. Hoernes discovered in the entrance part of the cave charcoal together with ‘‘burnt and smashed
bones’’ of the cave bear under a travertine deposit (Hoernes, 1878). He reported that the middle part of
the cave had been extensively excavated before his visit. The wealth of ancient bones had long been
known and is reﬂected in the cave’s name. According to legend, Drachenhöhle was the lair of a
terrifying creature until a young man, who had realised that the dragon’s soft belly was its weakness,
hid several sickles and scythes in the ﬂoor of a channel the beast had created to slide down to the river
to drink.
The ﬁrst recorded access of the cave’s large end chamber was reported by cleric Otto von Bruck in
1387 CE, at which time the fossil bone deposit was attributed to dragons. Gessner (Gessner, 1587)
related the occurrence of dragon-like creatures from Styria, and Kircheri (Kircheri, 1678) described the
ﬁnd of a dragon’s skeleton in Drachenhöhle (Fig. 1). An expedition into the cave by J.A. Nagel in 1748 is

Fig. 1. The dragon, Draconis alati, according to Athanasii Kircheri in 1678).
Le dragon, Draconis alati, d’après Athanasii Kircheri en 1678).
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Fig. 2. Watercolour by S. Rosenstingl of an expedition J. A. Nagel led into the Mixnitz Drachenhöhle in 1748. It appears to depict
the spring and the second roof fall.
Aquarelle de S. Rosenstingl d’une expédition menée par J.A. Nagel dans le Mixnitz Drachenhöhle en 1748. Elle semble représenter le
printemps et la deuxième chute du toit.

depicted in watercolour by S. Rosenstingl (Fig. 2). More realistic is a copperplate from c. 1840,
apparently showing an artist at work in the cave and, in the distance, someone climbing a ladder
(Fig. 3). The cave bear remains were ﬁrst identiﬁed as such by Unger (Unger, 1838). Count G.
Wurmbrandt (1838–1901), who had recognised the signiﬁcance of a Mladeč-type bone point from
nearby Badlhöhle in 1871 (Zotz, 1951), undertook the ﬁrst major excavations in Drachenhöhle in
1886. He failed to ﬁnd evidence of the ‘‘Alpine Palaeolithic’’ that was several decades later discovered
by E. Bächler (Bächler, 1940) in Switzerland.
During the First World War, Austria experienced a severe shortage of phosphate fertiliser which by
1917 caused a reduction of agrarian production by 50–70%. This led to the Österreichische
Höhlendüngeraktion, a campaign of securing supplies of phosphate from cave guano sediments. It
examined the potential of about 1500 caves as potential quarries, and this led to the systematic mining
of sediments in several of them: Peggauer Wandhöhlen (36 t P2O5 extracted), Badlhöhle (28 t),
Lettenmayerhöhle (10 t), Merkensteinhöhle (6.6 t), Schwarzgrabenhöhle (2.4 t) and Drachenhöhle
(2500 t P2O5 extracted). The last-mentioned thus provided nearly all of the phosphate sourced by this

Fig. 3. Copperplate of c. 1840, by an unknown artist, depicting exploration of the Drachenhöhle.
Plaque de cuivre de c. 1840, par un artiste inconnu, illustrant l’exploration du Drachenhöhle.
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Fig. 4. Map of Drachenhöhle; adapted from Abel & Kyrle.
Carte de Drachenhöhle ; adapté d’Abel & Kyrle.

program, which turned the cave sediments and their fossil bone contents into fertiliser on an
industrial scale. It also led to the documentation of ancient human occupation evidence in
Drachenhöhle.
After 215 tonnes of phosphate-rich soil had been quarried from Badlhöhle in 1919, the mining
began in Drachenhöhle in June 1920. When it ended in August 1923, 24,000 tonnes of sediment had
been removed, together with 170,000 kg of fossil bone, mostly (99%) of Ursus ingressus (Rabeder et al.,
2004). It has been estimated that the remains of more than 30,000 cave bears were present in the cave.
The massive main tunnel was ﬁlled with sediment 8–10 m deep, in places almost up to the ceiling, but
is now largely emptied of sediment (Fig. 4). At the cave entrance accommodation buildings for the
work-crews were erected and a cableway connecting the entrance to the Mur valley below was
established to facilitate the large-scale operation.
As the removal of cave ﬁlling proceeded from the entrance inwards along the tunnel, no evidence of
early human occupation was detected until the excavations extended about 325 m into the cave,
reaching the base of the second roof fall. In early May 1921 J. Schadler, the researcher supervising the
quarrying, detected quartzite fragments in the excavated sediment and a controlled excavation of an
area of 39 m2 was undertaken. Approximately 15 m2 of the occupation site, which occurs in complete
darkness, was excavated under the direction of G. Kyrle (Abel and Kyrle, 1931) (Fig. 5). It yielded a total
of over 900 pieces of quartzite, all of them deriving from river cobbles of the Mur River in the valley
below. Of these 92 were classiﬁed as artefacts, over 100 as microliths, and over 600 as nondescript
ﬂakes and debitage. Unworked quartzite cobbles numbered 74, and 10 hammerstones were also
reported. This rich quartzite inventory contrasts sharply with the number of good-quality lithics:
2 hornstone convex scrapers, one ﬂint blade and three ﬂint ﬂakes.
The 92 quartzite artefacts featured no typological markers and were divided rather arbitrarily into
geometrically inspired clusters. These were reported to be 11 disc scrapers, 10 high scrapers,
22 convex scrapers, 13 triangular scrapers, 15 oval scrapers, 7 rhomboid scrapers, 10 small scrapers
and 4 ‘‘scratchers’’. The inadequate implement drawings add little to this plain description, and even
the few cryptocrystalline specimens were ineffectually described. Of particular interest are a few bone
objects, although the status of several remains uncertain. They do, however, include at least three bone
points that resemble Mladeč (Lautsch) point fragments. Drachenhöhle has also produced a reindeer
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Fig. 5. Plan of the 1921 excavation of the occupation site near the second roof fall, Drachenhöhle; adapted from Abel & Kyrle.
Plan de l’excavation de 1921 du site d’occupation près de la deuxième chute de toit, Drachenhöhle; adapté d’Abel & Kyrle.

bone interpreted as a ﬂute or whistle (Megaw, 1960). In addition to this sizeable assemblage from the
occupation site, 19 randomly found, unsourced quartzite fragments were also reported.
The huge cave entrance is located at 478190 33.6000 N 158220 44.4000 E, at the foot of vertical cliffs
forming the peak of the Röthelstein, at an elevation of 950 m asl accessed via steep crags. Rising to an
elevation of over 960 m, Drachenhöhle is the largest cave bear lair in the Alps. The spacious tunnel is
542 m long (total passage length of the cave is c. 5200 m (Pfarr and Stummer, 1988; Bouchal and
Wirth, 2000), and up to 40 m wide and 15 m high. Its entrance of 20 m width and 12 m height was
highly visible from the valley about 500 m below, especially when the tree line was lower than today.
Please cite this article in press as: Bednarik, R.G., First Pleistocene rock art found in central Europe.
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Fig. 6. North-south section of the occupation site along gridline F (F8 to F-1); adapted from Abel & Kyrle.
Coupe nord-sud du site d’occupation le long de la ligne de quadrillage F (F8 à F-1) ; adapté d’Abel & Kyrle.

The cave is a remnant of an early Miocene river system that ﬂowed east to west through the Devonian
limestone of the Röthelstein mountain. Of particular relevance is the occurrence of a spring
approximately 325 m from the entrance, only about 12 m from the Palaeolithic occupation site, which
no doubt determined the location of the latter. It is the only natural source of water on the mountain
and can safely be assumed to have also been frequented by the hibernating cave bears. Indeed, the
discovery reported here was prompted by a study of cave bear claw marks in the vicinity of the spring.
The spring also supplied the water for the work crew of the quarrying activities until the cableway
connecting the cave entrance to the Mur valley was completed. During the Pleistocene occupation of
the sites, the spring appears to have rendered the nearby area quite soggy, as there were stepping
stones placed near it, presumably to reach the clean water. Also, much of the lower occupation ﬂoor is
supported by a layer of ﬂat limestone slabs, apparently laid out to support the living area (Fig. 6).
2. The Olschewian
The montane Pleistocene occupation of Drachenhöhle is widely attributed to a poorly deﬁned
technocomplex often called ‘‘Alpine Palaeolithic’’, sometimes deﬁned as pre-Solutrean, Aurignacian,
Mousterian, protolithic bone-industry, proto-Aurignacian or Olschewian. Its characteristics are an
almost always poorly deﬁned lithics industry (in several of the sites completely lacking), a presumed
but partly controversial bone tool tradition, the claims of cave bear hunting and deliberate deposition
of selected parts of their bodies, and particularly the inclusion in their central European range of
occupation sites in large cave bear hibernation caves at high elevations (of up to almost 2500 m).
Although the latter attribute does not apply to many of the sites, some are among the Pleistocene’s
highest-elevation human occupation evidence in the world. This trait can, therefore, be quite
distinctive, and there is a reasonable possibility that it relates directly to the pursuit of cave bears.
It is, as Zotz (Zotz, 1951:119) ﬁrst observed, unlikely that this Alpine Palaeolithic refers to a single
cultural tradition. It seems more probable that similar behaviour patterns are expressed in the
evidence, including the harvesting of hibernating cave bears. Of particular relevance is that these sites
seem to span the period from the Riss-Würm Interglacial to the Würm 1/2 Interstadial, i.e. they
provide considerable evidence for cultural continuity from the Middle Palaeolithic to the Early Upper
Palaeolithic tool traditions. The ‘‘culture’’ was ﬁrst described at several Swiss caves (Bächler, 1940):
Wildkirchli at an elevation of 1477–1500 m, Wildenmannlisloch at 1640 m, and Drachenloch at
2427 m. The Schnurenloch entrance (1230 m) was closed by the Würm 1 glacier, prompting the
deposition of varve-clays overlying the cave’s human occupation evidence. At another Swiss cave,
Cotencher (660 m), a female Neanderthal upper maxilla was excavated by R. Boy in 1981, together
with 450 lithics deﬁned as Mousterian. While it, therefore, seems reasonable to assume that the Alpine
Please cite this article in press as: Bednarik, R.G., First Pleistocene rock art found in central Europe.
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cave bear hunting tradition commenced in the Interglacial, similar claims from the eastern Alps,
entertained by many commentators, need to be revised. The high locations of many of the caves
excludes the possibility that their human use occurred during stadials, implying that the occupations
at least of the high-elevation sites can only be either of the last interglacial or the subsequent
interstadial. In the ﬁrst case, the Riss-Würm or Eemian, the occupations would be by robust H. sapiens,
such as ‘‘Neanderthals’’, with a Middle Palaeolithic or Mode 3 tool kit; in the second, the Göttweig or
Würm I/II Interstadial, they would be by people intermediate between robust and fully gracile humans
with an Early Upper Palaeolithic or Mode 4 technology. Therefore, the sequence of ‘‘cave bear hunters’’
effectively bridges the Middle and Upper Palaeolithic traditions.
Two aspects of this tradition have been subjected to much controversy: the question of cave bear
hunting and the claims of a ‘‘cave bear cult’’ (Cramer, 1941; Koby, 1951, 1953; Jéquier, 1975). As H.
Bächler (Bächler, 1957) already observed, the remains of old specimens (based on tooth wear) are rare
in the caves he excavated, because of human focus on young animals. The age proportions he reports
are very similar in other sites, and the percentages of specimens of under ﬁve years of age are
consistently high: Furtins 67%, Istállóskö 86.5%, Drachenloch 80%, Wildenmannlisloch 71% (Vértes,
1959). Hunting of cave bears is evidenced by a hornstone ﬂake found embedded in the os frontale of a
cave bear skull excavated in Pocala Cave (Jama Pod Kalem, Sul Campo Rosso) at Nabresina, north of
Trieste (Zotz, 1951; Bayer, 1929). The site’s bear population was originally deﬁned as Ursus speleus but
has recently been re-assigned to Ursus eremus (Rabeder, 1999; Rabeder et al., 2004). Zotz also reports
the presence of a sharp quartzite lodged in the nasal region of a fossil brown bear from Kitzelberg Cave
near Kauffung in former Germany. Moreover, there are numerous sites that have provided ample
evidence of charred and reportedly smashed bones of cave bears, and the extensive evidence of
hunting the last remaining populations in the Caucasus and northern Urals implies that it led to the
ﬁnal demise of the species in its last refugia (Musil, 1981; Bednarik, 1993).
Other cited evidence for stalking bears is circumstantial, deriving, e.g. from clay statues in
Montespan (Galerie Casteret (Trombe and Dubuc, 1946) and Les Trois Frères as well as cave art
depictions. However, none of the seventeen rock art instances presumed to refer to encounters of
humans with bears (Morel and Garcia, 2002) can be demonstrated to involve cave bears (Bednarik,
2017a). It is quite probable that cave bears were preyed on by humans, but in all likelihood not by
dangerous encounters. The frantic scratch marks found in locations suitable for the placement of
snares, including in Drachenhöhle (Bednarik 1993), seem to imply the use of a less dangerous way of
harvesting the fattened animals in their hibernation haunts. Narrow points along the well-worn bear
paths (marked by Bärenschliffe, wall surfaces polished by sand and silt embedded in the bears’ fur)
offered excellent opportunities for anchoring ropes to large boulders and rock formations, and the
noose could be positioned with great precision, invisible to the victim in complete darkness. A
recurrent type of injury, of traumatic damage of the zygomatic bone, could indicate that the mortal
blow tended to be from the left and a position behind its head (Tasnadi-Kubacska, 1936). This might
also imply that the animals were restrained when killed.
None of the available empirical evidence proves the existence of a ‘‘cave bear cult’’ per se, but the
data from many sites demonstrates that deliberate deposition of bear remains, particularly skulls and
long-bones, was practised. Among the sites such evidence (Fig. 7) has been reported from are
Reyersdorfer Cave, Petershöhle, caves of the Bober-Katzbach mountains, Silesia, Hohler Stein at
Schambach, Mornova Cave, Potočka Cave, Salzofenhöhle, Drachenloch, Wildkirchli, Wildenmannlisloch, Montespan, Caverne des Furtins, Regourdou, Saône-et-Loire, Chauvet Cave, Homoródalm ser,
Istállóskö Cave, Kölyuk II Cave (Hillebrand-Jenö Cave), Veternica Cave, Mokriška Cave, Bukovac Cave,
peştera Coliboaia and Piatra Altarului ( Bednarik, 2017a). While some of this evidence has been
controversial, in other cases, it seems impossible to explain it away as being coincidental. For instance,
in Regourdou, a young Neanderthal male interment was found in a rectangular stone-lined pit covered
by a large stone slab, dated c. 80 ka (thousand years) ago, together with a full skeleton of a brown bear
and 20 skulls of that species. Veternica Cave is quite small, yet Malez (Malez, 1956, 1959, 1965)
excavated in it 63 skulls and several hearths. Upon completing the dig, he noticed that a 2-m wall was
artiﬁcially built, so he removed it. It concealed a niche containing a cave bear skull and femur. Nearby,
a second recess in the cave wall had been closed with a large boulder and was found to contain the
biggest skull in the cave, together with an extensively modiﬁed mandible. Finally, Chauvet Cave has
Please cite this article in press as: Bednarik, R.G., First Pleistocene rock art found in central Europe.
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Fig. 7. The distribution of central European key sites mentioned in the text: 1 Drachenhöhle; 2 Badlhöhle, Repolusthöhle,
Kugelsteinhöhlen; 3 Stubwieswipfel, Ramesch-Knochenhöhle; 4 Lieglloch, Salzofenhöhle; 5 Kienbachklamm; 6 Griffener
Tropfsteinhöhle; 7 Willendorf, Galgenberg, Gudenushöhle; 8 Wildkirchli; 9 Wildenmannlisloch; 10 Drachenloch;
11 Schnurenloch; 12 Cotencher; 13 Mornova and Potočka Caves; 14 Pocala Cave; 15 Veternica Cave; 16 Vindija; 17 Velika
Pećina; 18 Istállóskö and Kölyuk II Caves; 19 Bycı́ Skála; 20 Mladeč; 21 Kitzelberg Cave, Reyersdorfer Cave; 22 Petershöhle;
23 Hohler Stein; 24 Wildhaus; 25 Gondershausen; 26 Bockstein, Geißenklösterle, Hohle Fels.
Répartition des sites clés d’Europe centrale mentionnés dans le texte : 1 Drachenhöhle ; 2 Badlhöhle, Repolusthöhle, Kugelsteinhöhlen ;
3 Stubwieswipfel, Ramesch-Knochenhöhle ; 4 Lieglloch, Salzofenhöhle ; 5 Kienbachklamm ; 6 Griffener Tropfsteinhöhle ; 7 Willendorf,
Galgenberg, Gudenushöhle ; 8 Wildkirchli ; 9 Wildenmannlisloch ; 10 Drachenloch ; 11 Schnurenloch ; 12 Cotencher ; 13 grottes de
Mornova et Potočka ; 14 Grotte de Pocala ; 15 Grotte Veternica ; 16 Vindija ; 17 Velika Pećina; 18 grottes d’Istállóskö et Kölyuk II ;
19 Bycı´ Skála ; 20 Mladeč ; 21 Grotte Kitzelberg, Grotte Reyersdorfer ; 22 Petershöhle ; 23 Hohler Stein ; 24 Wildhaus ;
25 Gondershausen ; 26 Bockstein, Geißenklösterle, Hohle Fels.

yielded three examples of deliberately deposited cave bear remains: a single skull placed on a tablelike rock among a collection of 52 skulls on the ﬂoor in Salle du Crâne; and two arrangements of single
upright skulls in Salle du Bauges, each axially aligned with a humerus in front of it that has been driven
vertically deep into the soft cave ﬂoor. The same arrangement has been repeated in peştera Coliboaia,
Romania (Fig. 8 (Bednarik, 2007)).
Numerous other sites provide compelling evidence of skull deposition, but these three sites should
sufﬁce to demonstrate recurrent hominin behaviour relating to bear remains. Such claims of having
found arranged bear skulls refer to both the Middle and Upper Palaeolithic expressions of this
presumed tradition. It has been named the Olschewian by Josef Bayer (Brodar and Bayer, 1928), when
he reviewed the ﬁnds from Potočka zijalka Cave (‘‘Potočnik’s yawning cave’’) in the Olševa mountain of
the eastern Karawanken range separating Austria and Slovenia. Bayer attributed the occupations of
several sites to the Olschewa tradition: Mladečské jeskyně (Lautsch) in Moravia, Wierszchow Cave (or
Mammoth Cave) in Poland, ‘‘caves near Peggau’’ (Badlhöhle, Repolusthöhle, three Kugelsteinhöhlen),
and the Mixnitz Drachenhöhle, later adding Wildhaus near Steeden. He also considers the possibility
of including the Swiss cave sites Wildkirchli, Drachenloch and Wildenmannlisloch, pointing to the
occurrence of what he regards as keelscraper-like stone artefacts in Wildkirchli. Since Bayer ﬁrst
coined this ‘‘culture’’, many other cave occupations, usually involving signiﬁcant deposits of cave bear
remains, have been added to this list.
The Olschewian is often seen as a central European variant of the early Aurignacian or Aurignacian
1, and is chronologically placed between 44 and 34 ka bp (e.g. at the ‘‘richest and most important
Olschewian site’’, Istállóskö Cave (Valoch, 1968); see a recent list of radiocarbon datings in (Markó,
2015). This range has been conﬁrmed by the few (calibrated) dates available from other sites, e.g.
Salzofenhöhle and Vindija (Deviese et al., 2017). The Olschewian of Vindija in Croatia has provided
several fragmentary human remains interpreted as ‘‘Neanderthals’’, while that of the roughly
contemporary occupation of nearby Velika Pećina yielded a frontal fragment of a supposedly ‘‘modern
human’’ (Karavanic, 1998). This illustrates the transitional nature of the Olschewian hominins again,
being intermediate between Robusts and Graciles ( Bednarik, 2008a, Bednarik, 2011, Bednarik, 2020).
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Fig. 8. Cave bear skulls with humerus or femur driven vertically into the ﬂoor: (a) Chauvet Cave, France; (b) peştera Coliboaia,
Romania (photograph by Andrei Posmosanu).
Crânes d’ours des cavernes avec humérus ou fémur enfoncés verticalement dans le sol : (a) Grotte Chauvet, France ; (b) peştera
Coliboaia, Roumanie (photographie d’Andrei Posmosanu).

Their technology has also been suggested to be related to the Szeletian and seems to be represented in
the territory deﬁned by Wierszchow and Mladeč in the north; Haligovce, Baia de Fier, Morowitza and
Bacho-Kiro in the east; Lokve near Trieste in the south; and Wildhaus and Bockstein in the west
(Fig. 7).
The eastern Alps are therefore central to the distribution of the putative Olschewian, but
unfortunately, most sites in that region were inadequately investigated. As an example of the cursory
nature of Austrian endeavours to clarify the chronology of the ‘‘Alpine Palaeolithic’’, M. Mottl
excavated no less than sixteen Styrian caves in 1948/49: Lieglloch, Arzberghöhle, Hocheggerhöhle,
Leopoldinenhöhle, Semriacher Frauenloch, Steinbockhöhle, unnamed rockshelter near Peggau,
Repolusthöhle, Bleiweissgrube, Kapellner Frauenhöhle, Hieﬂauer Bärenhöhle, Gamskogel-Bärenhöhle, Fünffenstergrotte, Kugelsteinhöhlen I, II and II. At least some of these excavations (e.g. in the
important Repolusthöhle, the only Alpine site that produced a representative inventory of lithics)
were conducted with 10 cm sieves, and similarly cursory methods were used in most Austrian Alpine
Palaeolithic sites (exceptions are Griffener Tropfsteinhöhle in Carinthia (Weiss, 1958; Dolenz and
Weiss, 1959, 1960) and Ramesch-Knochenhöhle in Upper Austria (Rabeder, 1985). Moreover, few
attempts have been made to-date the occupation evidence of any of these dozens of excavations,
especially in Styria (Bednarik, 1990). As a result, the status of the Austrian Palaeolithic cave sites
remains somewhat uncertain.
Only the sequence of the Ramesch-Knochenhöhle (1969 m asl) is well-dated (by U/Th and 14C
analysis). The ﬁve ﬂint-ﬂakes recovered are of a Mousterian of Levallois tradition and appear to date
from between 64 ka and 44 ka (Rabeder, 1985). This is of particular interest as it demonstrates,
together with the cave bear remains, that during this interval the site was well clear of the ice sheet
and experienced climatic conditions similar to the present, if not better. Rabeder even suggests the
introduction of a ‘‘Ramesch Interglacial’’ to deﬁne the period, but the uncertainties attached to U/Th
results need to be considered. This important evidence implies that there was a late Mousterian
tradition present in the eastern Alps during the early part of the ﬁrst Würm interstadial. It brings to
mind the Repolusthöhle in the Mur valley, only 12 km south of Drachenhöhle. If its stone tool typology
and the phylogeny of the bears were correctly interpreted, the lithics of that site could be of Lower
Palaeolithic antiquity. However, two U/Th dates of 41.4  1.7 ka and 85.8  2.8 ka BP, as well as the
typology of the 1687 lithics might point towards a Würmian Mousterian, and the stratigraphical locations
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of the archaeological ﬁnds are unavailable (Fuchs et al., 1998; Brandl et al., 2011). The Repolusthöhle
lithics may even be more recent than the early Swiss Alpine Palaeolithic sites, or perhaps the RameschKnochenhöhle ﬁndings have precedence, and the Swiss sites are of the interstadial. These issues remain
unresolved, but most of the Palaeolithic cave occupations of the eastern Alps are probably of the
Olschewian tradition, and thus a central European version of the earliest Upper Palaeolithic.
The Drachenhöhle occupation has been placed in the Mousterian by the excavators (Abel and Kyrle,
1931; Kyrle and Ehrenberg, 1936; Pittioni, 1954), while others, e.g. Hilber (Hilber, 1922), Bayer (Bayer,
1929) or Zotz (Zotz, 1941, 1944), have long regarded it as Upper Palaeolithic. Abel and Kyrle deemed
the sole ﬂint blade from the site a Neolithic intrusion that had become displaced through a drying
crack of the sediment. However, the poorly suited quartzite inventory available from Drachenhöhle
provides few typological criteria and the surface-near Neolithic evidence was limited to the cave’s
entrance area. The presumed Mladeč points suggest an Olschewian-type tradition. The issue has been
complicated by the frequent confusion among Austrian prehistorians of deposits of the Riss-Würm
Interglacial and the Würm I/II Interstadial. This misperception mars the country’s archaeological work
of much of the 20th century, from the ﬁrst decades to Neugebauer & Simperl (Neugebauer and
Simperl, 1979). Here we regard the Pleistocene occupations of Drachenhöhle to be from interstadial
deposits that are in the vicinity of 39  5 ka old. This view derives some support from two radiocarbon
dates secured from the occupation layer: charcoal yielded 25,040  270 years bp (ETH-10404;
29,961  329 cal. BP); and a cave bear tooth provided an estimate of 39,420 + 1070/- 940 years bp
(VERA-2543, 43,467  829 cal. BP) (Fladerer, 1997; Pacher and Stuart, 2009; Rabeder and Kavcik, 2013).
We propose that the people responsible for the deposits were intermediate between robust and gracile
Homo sapiens, but perhaps closer to the so-called Neanderthals than the so-called modern humans
(Bednarik, 2011). This is a testable proposition, and we look forward to it being tested.

3. Finger flutings
Finger ﬂutings (sillons digitales, Fingerrillen, estriado por dedos, <akaD@>Z) are a form of rock art that
is limited to limestone caves and has so far been reported from France, Spain, Australia, Papua New
Guinea and the Dominican Republic. Only 74 sites of this form of cave art are known worldwide, of
which 37 occur in Australia, most of them within 40 km of Mount Gambier. They have been
intensively studied in that region since 1980, where they became the subject of the ﬁrst ‘‘direct’’ rock
art dating in the world (Bednarik, 1984). Most of the known ﬁnger ﬂutings are of the Pleistocene, but it
is well known that many are of Holocene age (Bednarik, 1998). They were created with the
outstretched ﬁngers of human hands being drawn over soft white surfaces in caves that at the time
offered little more resistance than freshly fallen snow. This material is called moonmilk (Mondmilch,
montmilch) and is a speleothem of re-precipitated calcium carbonate. In producing the ﬂutings, the
ﬁngers were either held close together or separated, and it is common to ﬁnd ‘‘splayed’’ sets, which are
those that begin with the ﬁngers widely apart but then closing along the course of the set. Finger sets
are usually of three or four ﬁngers, although sets of two or single ﬁnger grooves can be found also.
Accumulations of ﬁnger ﬂutings can range from single sets to large concentrations measuring dozens
of square metres (Fig. 9).
The physical nature of moonmilk changes with time, as the precipitate may continue to grow,
deteriorate, even dissolve entirely, or develop a coralline growth pattern. Under speciﬁc conditions,
the soft deposit can desiccate and mineralise, and ultimately become as hard as the supporting
limestone. In such cases, the ﬁnest details of the markings may be preserved. In general, only
moonmilk that has hardened by one process or another can survive for the long term. The various
modiﬁcation processes have been considered in much detail (Bednarik, 1999) and affect any cave
markings, be they of human or other animal origins, or caused by other tribological effects (Bednarik,
2019). The ﬁve most common states of ﬁnger ﬂutings are shown in Fig. 10.
Speleothems are cave formations of precipitated compounds such as chlorides, nitrates, sulphates
and — most importantly — carbonates. Calcite, dolomite and aragonite generally form carbonate
speleothems or travertine. They occur in several modes, for example as the familiar stalactitic growths,
as dripstone curtains, helictites, straws, cauliﬂower or coralline formations, cutaneous ﬂowstone
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Fig. 9. Desiccated ﬁnger ﬂutings on a vertical wall, with a subsequent slight cover of speleothem, but otherwise well preserved.
Karlie-ngoinpool Cave, South Australia.
Cannelures de doigt desséchées sur une paroi verticale, avec une légère couverture subséquente de spéléothème, mais par ailleurs bien
conservé. Grotte de Karlie-ngoinpool, Australie du Sud.

formations or as moonmilk. They are most commonly precipitated from calcium bicarbonate solution,
which in the case of speleothem carbonates forms as carbon dioxide-enriched water percolates
through limestone beds and chemical equilibrium is established. The carbon dioxide is usually derived
from vegetation above the cave, which has either obtained it via photosynthesis and then released it
after oxidation of dead plant matter or has given rise to a community of mycorrhizal soil microorganisms which then respire the gas. Calcite is thus dissolved and mobilised up to equilibrium
concentration. If one of the factors determining the value of equilibrium concentration is altered,
establishing conditions for a new equilibrium may demand the precipitation of surplus solute, leading
to speleothem formation. Evaporation of water, to which the formation of stalactitic growths is
sometimes attributed, is therefore not important in the formation. Evaporation is nearly impossible in
those caves that boast the most abundant speleothem deposits because their air humidity usually
exceeds 96%.
The ability of water to hold carbon dioxide in solution is related to temperature, turbulence and
pressure. When the bicarbonate solution reaches the ceiling of a cavity, pressure changes
dramatically. Within the rock’s interstitial spaces, the solution is subjected to the considerable
pressure of the closed system (which can be 300 times atmospheric pressure). The atmospheric
pressure of the parietal space causes the release of surplus calcite as the solution emerges in the cave.
It will be in oxygenous isotopic equilibrium with the water if the rate of loss of carbon dioxide is
sufﬁciently slow to maintain the equilibrium between the bicarbonate ions and the aqueous carbon
dioxide. If, however, the rate of loss of carbon dioxide from the solution is so rapid that isotopic
equilibrium cannot persist between the bicarbonate ions, the aqueous carbon dioxide and the water, a
kinetic isotopic fractionation will occur between them and will be reﬂected as a simultaneous
enrichment of 13C and 18O in the calcite precipitated (Mills and Urey, 1940; Craig, 1953; Franke and
Geyh, 1970; Hendy, 1971; Milliman, 1974).
The most extreme changes to humanly marked moonmilk surfaces are desiccation, followed by
superposition of a hard crust of calcite, rendering the identiﬁcation of ﬁnger ﬂutings difﬁcult (Fig. 10:
5). Another factor is that speleothem growth after marking with ﬁngers is retarded within ﬁnger
grooves because the delicate lattice of calcite crystals forming the moonmilk is damaged when the
deposit is marked (Bednarik, 1999). This appears to impede the continued precipitation of solute and
leads to continued growth at the ridges between ﬁnger grooves (Fig. 10: 3). Yet another modiﬁcation
effect is when changed environmental conditions trigger the gradual solution of the moonmilk. This
resembles the effect of melting snow on a road surface. The compressed and damaged carbonate
crystal lattice in the grooves is dissolved ﬁrst, leaving behind strips of the degraded material between
the individual grooves (Fig. 10: 4).
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Fig. 10. The typical classes of modiﬁcation of ﬁnger ﬂutings. Each section shows, from the top, the primary rock of the cave, on
which the moonmilk formed and was marked by ﬁngers while still soft: 0–fresh and unmodiﬁed ﬁnger ﬂutings; 1–corrosion has
removed some of the surface resulting in its coarsening; 2–cutaneous speleothem has covered the ﬂutings but has preserved
their outline well; 3–dense speleothem skin has concealed ﬁnger ﬂutings and distorted them to appear as narrow grooves; 4–
the moonmilk has been gradually dissolved which has exposed the primary rock; 5–coral-like speleothems have formed
selectively along the ridges between ﬁnger grooves and accentuated them greatly.
Les classes typiques de modiﬁcation des cannelures des doigts. Chaque section montre, du haut, la roche primaire de la grotte, sur
laquelle le lait de lune s’est formé et a été marqué par des doigts alors qu’il était encore mou : 0 - battements de doigts frais et non
modiﬁés ; 1 - la corrosion a enlevé une partie de la surface entraıˆnant son grossissement ; 2 - le spéléothème cutané a recouvert les
cannelures mais a bien conservé leur contour ; 3 - la peau dense du spéléothème a dissimulé les cannelures des doigts et les a déformées
pour apparaıˆtre comme des rainures étroites ; 4 - le lait de lune s’est dissous progressivement, ce qui a exposé la roche primaire ; 5 - des
spéléothèmes coralliens se sont formés sélectivement le long des crêtes entre les rainures des doigts et les ont grandement accentués.

The forensic diagnostics in the study of ﬁnger ﬂutings have focused on the widths of the closed
ﬁngers. To render the readings by different workers comparable, a universal standard measures the
width of the group of ﬁnger impressions of a single set, most commonly of three ﬁngers, where they
were apparently fully closed. The measurement is given as, e.g. ‘‘3-41’’, which deﬁnes three closed
ﬁngers totalling 41 mm width. Splayed sets are measured by providing the number of ﬁngers, overall
width at the widest point in mm, and overall width at the narrowest point, e.g. ‘‘4-62-44’’ (Bednarik,
1987/1988). Mean ﬁnger width has been utilised as the basis of estimating the age of the ﬂuter, but we
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Fig. 11. Random three-ﬁnger widths (index, middle and ring ﬁngers, F2–F4) of extant humans versus age of individuals. Data of
Sharpe and Van Gelder have been included.
Largeurs aléatoires de trois doigts (index, majeur et annulaire, F2 – F4) des humains existants en fonction de l’âge des individus. Les
données de Sharpe & Van Gelder ont été incluses.

advise caution in over-interpretation of this variable. There are signiﬁcant variations in ﬁngertip
widths that are related to factors other than age (sex, body type, stature). These variations range from
7 mm to over 20 mm, and an arbitrary standard was set as 13 mm being the secure upper limit of
prepubescent’s marks. Using modern ﬁngertip widths as a reference, it was determined that a large
proportion of site inventories was made by young ﬂuters, in both south-western Europe and southern
Australia (Bednarik, 1986, 1987/1988, 1999, 2008b). In caves with concentrations of ﬁnger ﬂutings
close to the entrance and others in the interior of the systems, it was found that the adult portion of the
markings was high near the entrance, while it was predominantly the adolescents who explored the
deeper reaches of the cave. Since our early work on this topic, others have tried to introduce more
sophisticated predictions of age and even gender and other unfounded deductions about the ﬂuters,
which we reject as over-interpretations of the data. Random data on the ﬁnger widths of extant
humans suggest that there is considerable overlap between the ranges of 10 to 12-year-olds and
adults and that some adults match the sizes of some 5-year-olds (Fig. 11).
Our metric determinations of all measurable ﬁnger ﬂuting sets in dozens of caves showed that in all
of them, juvenile markings accounted for signiﬁcantly more than half of all surviving and measured
ﬂutings in the world (Bednarik, 1987/1988). For instance, the mean ﬁnger sizes of the 18 surviving
identiﬁable sets of ﬁnger ﬂutings of Baume Latrone, France, is 12.7 mm. These markings are thought to
be the work of robust H. sapiens (Bednarik, 1986), which is thought to have had thicker ﬁngertips than
graciles. In Australia means of 11.8 mm and 11.2 mm have been recorded (Bednarik, 1987/1988; Aslin
and Bednarik, 1984). These are ﬁnger sizes of children or adolescents.
4. The Drachenhöhle finger flutings
We have worked in Drachenhöhle since ﬁrst examining the cave on 21 April 1963. Fifty-ﬁve years
later we undertook an additional search for cave bear wall marks, a project we had commenced there
in 1981. The cave has for many millennia served as a hibernation and birthing site for its ursine
residents, who navigated in the dark by following preferred paths recognisable by the wall polishes of
their bodies, caused by quartz grains embedded in their shaggy fur acting as abrasives (Bednarik,
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1993). These Bärenschliffe, as they are called, occur typically at heights between 0.4 and 1.4 m from the
ﬂoor (Fig. 12) and they were ﬁrst correctly identiﬁed in the Drachenhöhle (in 1806). The speciﬁc
purpose of the recent examination was to survey locations potentially suitable for the placement of
snares, which we thought to check for traces made by cave bears conﬁned in their frantic movements
to free themselves.
During this work, it occurred to us that there should be traces of cave bear activities at the spring
deep in the cave, the only known supply of water in and around the cave. Our examination of the wall
at the spring yielded several isolated claw marks, but on the wall behind a carapace-like rock panel
protruding from the cave wall (Fig. 13), we located a set of heavily masked markings that were made
with human ﬁngers (panel A).
The spring is attributable to an impermeable feature in the Devonian limestone strata and existed
already in the Pleistocene, consisting of rim pools fed by ceiling drips. The site features the cave’s only
signiﬁcant concentration of speleothems, which are mostly ancient but also include recent minor
additions. The protruding wall formation forms a gap of c. 25 cm with the wall behind, within which
panel A occurs on the vertical wall. Local topography implies that the ﬁnger ﬂutings at this location
were made with right hands only, as it would have been very difﬁcult to apply them with left hands.
Most of them are of vertical orientation, some are splayed, but there is also one distinctly curved set of
four ﬁngers (Fig. 14). All of these ﬂutings experienced extensive subsequent speleothem growth of
type 3 in Fig. 10, which favours precipitation along the ridges between ﬁnger grooves, signiﬁcantly
narrowing the remaining surface traces of the grooves. These deposits are now as hard as the
limestone itself and due to gravity are of a ‘‘sagging’’ appearance. This type 3 is one of the most
common modiﬁcations found on ﬁnger ﬂutings and has been observed in dozens of caves worldwide.
No degradation of the subsequent precipitate is evident. The bicarbonate solution can safely be
assumed to be fully saturated — particularly as it has just emerged from the closed system, having had
to revert to atmospheric pressure. It is therefore incapable of dissolving the precipitate. Despite the
heavy masking by postdating carbonate speleothem, a total of nine sets of ﬁnger ﬂutings were
recorded and measured in panel A.

Fig. 12. Typical cave bear wall polish; note claw marks on the upper left; Chauvet Cave.
Polissage typique des murs d’ours des cavernes ; notez les marques de griffes en haut à gauche; Grotte Chauvet.
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Fig. 13. Residual rock formation protruding from the cave wall near the spring in Drachenhöhle. The ﬁnger ﬂutings are to the
right of the scale and at the arrow.
Formation rocheuse résiduelle dépassant de la paroi de la grotte près de la source à Drachenhöhle. Les battements des doigts sont à
droite de l’échelle et à la ﬂèche.

Panel B is located about 1.6 m to the right of panel A, well beyond the rock jutting from the wall and
therefore fully accessible. It consists only of vertical sets of ﬁnger ﬂutings, including splayed sets, but
their lower part is so heavily degraded it is difﬁcult to trace (Fig. 15). However, the upper part is well
preserved, and the occurrence of several cave bear markings is of particular signiﬁcance. The two
lowest of these are superimposed over masked ﬁnger grooves, and they are much better preserved
than the ﬂutings. This evidence provides the latter with minimum antiquity exceeding the time of
extinction of Ursus ingressus in the region (roughly 27.8 to 25 ka ago (Pacher and Stuart, 2009; Baca
et al., 2016). One of these superimposed markings is a deep gash where a claw has, with considerable
force, cut through the speleothem layer and into the limestone bedrock beneath it. To its right and
following the same direction, is a shallower claw mark that may well have been occasioned at the
same moment, showing a clear impression of the claw’s point. Another cave bear mark above seems to
display tribological stick-slip evidence (Bednarik, 2019). These and other scratch marks in the vicinity
illustrate the endeavours of the bears to explore the extent of the wall in the complete darkness. Ten
sets of ﬁnger ﬂutings were recorded in panel B (Fig. 15).
The detailed recordings of these two small panels of human markings illustrate the difﬁculties in
their interpretation. Although the individual sets are readily identiﬁable in Panel A, the sequence of
their production is not. Only the superimposition of set number A7 over A6 seems assured, and A1 and
A2 precede set A5. In particular, the position of the curved set, number A5, relative to numbers A3, A4
and A7 has not been ascertained (Fig. 16). Similarly, the thick speleothem masking has prevented the
determination of the relationship between sets A3 and A4. Despite that heavy deposit, the appraisal of
the ﬁnger widths is more promising, by relying on the narrowest sections in each case. The technique
used was to measure the external widths where the grooves are closest, and add the width of one
space between grooves at that point to account for the peripheral overgrowth. All measurements were
taken with callipers on-site, after ﬁrst determining the composition of each set of ﬁngers. Fig. 17relates
the results, listing both the maximum widths of each arrangement at the narrowest point and the
maximal mean ﬁnger width. It must be cautioned that, especially given the heavy masking of all
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Fig. 14. Panel A of ﬁnger ﬂutings in Drachenhöhle.
Panneau A de cannelures de doigt dans Drachenhöhle.

ﬂutings, there can be no assurance that the ﬁngers were completely closed; therefore, all ﬁngerwidths reported are maximums. However, experience with the procedure at many sites in France and
Australia suggests that at least the values secured from A5, A6 and A7 are likely to be valid, which is
corroborated by the consistent metrical similarity between them.
While it is, of course, possible that two individuals were involved in the creation of Panel A, the
results for A2, A3 and A4 are more likely the result of the slight spreading of ﬁngers, especially as there
are the two intermediate scores of A1 and A8. Based on the ﬁnger width data secured from a random
sample of contemporary humans (Fig. 11), this would correspond to an age of 5 to 6 years. There is
virtually no possibility that the marks were not made by one or more pre-pubescent children.
Moreover, as we need to assume that they belonged to the people of Olschewian tradition camped a
few metres from the site, they were probably not fully gracile modern humans but were intermediate
between robust and gracile Homo sapiens (Bednarik, 2008a, 2008b, 2011). It is assumed that robusts
possessed thicker ﬁngers than ‘‘anatomically modern’’ people (whatever that expression is intended
to mean), which may further emphasise the low age of the ﬂuter(s).
The conditions are somewhat different in panel B, which features dissimilar speleothem
development and masking effects. The deposit is thinner and ﬂatter but has resulted in more
distortion, especially in the panel’s lower half. Again three superimpositions can be inferred, that of B3
over B2; of B4 over B3; and of B6 over the solitary groove B7. However, ﬁnger width metrics seem more
difﬁcult to determine, except in the narrow set B2 (Fig. 18). B10 has provided a slightly larger width,
but the remaining spacings appear less regular than those of panel A, and there are several single
grooves. Essentially, two potential explanations can be considered. The initial markings B2 and B10
could have been made by a younger child, possibly the author of panel A. After this an older child,
perhaps between 7 and 10, completed the panel. Alternatively, all of the ﬂutings may have been made
by the one child, perhaps the less regular spacings of ﬁngers being the result of the rock artist having
had to stretch to reach the panel.
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Fig. 15. Panel B of ﬁnger ﬂutings in Drachenhöhle.
Panneau B des cannelures des doigts dans Drachenhöhle.

At present it would be impossible for a 5 to 6-year-old to reach panel A; the ﬂoor would have been
about 40–50 cm higher then. Here it must be recalled that the ‘‘Olschewians’’ had placed blocks of rock
as stepping stones in the water, presumably to prevent it from being muddied. Indeed, the excavation
of the nearby occupation site suggests considerable anthropogenic modiﬁcations to the living space,
particularly to keep it dry: note the extensive use of limestone slabs (Fig. 6). It is quite possible that the
ﬂoor at the ﬁnger ﬂuting site was covered by water at the time. These details are corroborated by the
distribution of cave bear scratches, most of which tend to be well above the ﬂoor and generally at
higher locations than the ﬂuting panels. It is most fortunate that the lowest of them above panel B are
just barely superimposed over the upper end of the rock art panel because this demonstrates
conclusively that the ﬁnger ﬂutings precede the local extinction of the bears — and by a considerable
margin. The ‘‘deep gash’’ establishes that at the time it was made by a cave bear, the moonmilk had
already adequately hardened to splinter rather than permit easy marking by mere pressure gouging. It
is, therefore, reasonable to assume production of the rock art considerably earlier than 28 ka ago.
Although theoretically, it would be possible to apply radiometric analysis to the desiccated or
hardened moonmilk on which the rock art was created, that would involve considerable sources of
uncertainty. Samples could be taken both above and below the rock art, thus bracketing the latter, as
was done in Malangine Cave, Australia, in 1981 (Bednarik, 1986). However, uranium-series dating
would almost certainly fail, because the continued exposure to vadose water at the spring site would
have severely distorted the ratio of 230Th to 234U through the mobilisation of the latter. The porous
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Fig. 16. Analysis of Panel A, identifying ﬁnger ﬂuting sets and, where possible, superimpositions.
Analyse du panneau A, identiﬁant les jeux de cannelures et, si possible, les superpositions.

nature of moonmilk, on the other hand, would also prevent the credible application of 14C analysis.
Nor is there any desperate need for such clariﬁcation. A signiﬁcant part of the massive cave sediment
has been excavated, yet besides some Neolithic and more recent occupation evidence in the entrance
area, only two human occupations have been established: both are of the ‘‘cave bear hunters’’, one
above the other, and they are next to the rock art reported here (Fig. 19). One is tempted to suggest that
of the two radiocarbon dates available from the occupation evidence, c. 43 ka and 30 ka calibrated,
might each refer to one of these two strata (Fig. 6). If so, the ﬁnger ﬂutings would correspond to the
older level. Unfortunately, the lithics were not separated into two stratigraphic groups, to ascertain
changes in technology over time. It seems possible that the lower stratum had a slightly more
mousteroid character and that the sparse Olschewian features relate to the upper occupation horizon.
The Olschewian is an Early Upper Palaeolithic tradition of Neanderthals (e.g. at Vindija, and in
similar but somewhat earlier contexts at Cotencher and Regourdou) or of ‘‘Neanderthaloid’’ people
(i.e. intermediate between robust and gracile H. sapiens (Bednarik, 2008a, Bednarik, 2011). The
Olschewian is thought to have been contemporaneous with the early phases of the Aurignacian
traditions, with which it shares the distinctive bone points and various lithic types. Since the
Drachenhöhle occupation remains poorly dated, as do nearly all Austrian sites of the tradition, the age
of the rock art cannot be bracketed closer than being probably between 44 and 34 ka bp. It is one of the
earliest occurrences of rock art currently known in Europe, exceeded in age by the ﬁnger ﬂutings of
Baume Latrone (Bednarik, 1986) and possibly (but not demonstrably) by the ‘‘Neanderthal’’
petroglyphs of La Ferrassie (Peyrony, 1934). Another example of ‘‘Neanderthal’’ petroglyphs is the
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Fig. 17. Sets of ﬁnger ﬂutings in Drachenhöhle, panels A and B, and their overall and mean ﬁnger-widths as per Figs. 16 and 18.
Ensembles de cannelures pour les doigts dans Drachenhöhle, panneaux A et B, et leurs largeurs de doigts globale et moyenne selon les
Fig. 16 et 18.

eight deeply engraved lines on the lime-dolostone bedrock ﬂoor of Gorham’s Cave, Gibraltar. They
predate sediment layer IV, which is dated to c. 39 cal. ka BP (Rodrı́guez-Vidal et al., 2014).

5. Pleistocene rock art in central Europe
Claims of ‘‘Palaeolithic’’ rock art found in central Europe have frequently appeared for about a
century. Despite the rich corpus of portable palaeoart of the Pleistocene from that region, especially
from Germany and the Czech Republic, all claims presented for rock art have been fallacious so far. In
Austria, where mobiliary ‘‘art’’ of the Pleistocene has been found at Willendorf, Galgenberg,
Gudenushöhle and Repolusthöhle (but not in the ‘‘Herminenhöhle’’, Semmering (Mohr, 1933), rock art
has so far only been reported from open-air limestone sites at Kienbachklamm near Bad Ischl and
Stubwieswipfel in the Warschenegg mountains (Kohl and Burgstaller, 1992). The ﬁrst corpus refers
largely to pareidolic interpretations of natural rock formations, combined with mostly geometric
motifs of Historical times (Middle Ages to present ( Bednarik, 2009a). The Stubwieswipfel images of
animal heads are part of an extensive body of Historic rock art extending along the northern limestone
belt of the Alps and found at hundreds of sites.
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Fig. 18. Analysis of panel B ﬁnger ﬂutings, showing the conﬁguration of the nearest cave bear claw marks, depicted in red.
Analyse des cannelures des doigts du panneau B, montrant la conﬁguration des marques de griffes d’ours des cavernes les plus proches,
représentées en rouge.

Nearby in the Czech Republic, most of a series of sixteen red ochre markings in the Olschewian site
Mladeč Cave has been suggested to be of Palaeolithic antiquity (Oliva, 1989). Their investigation
revealed them to be modern markings, perhaps location markers created during excavations in 1881,
as well as four single letters (Bednarik, 2006). Black pictograms in the cave Bycı́ Skála were also
considered to be of the Pleistocene, but that age was refuted in Svoboda et al., 2005. Similarly, the
black rock paintings and torch smears found in Domica Cave in the neighbouring Slovak Republic
probably date from the Neolithic Bükk culture, the claimed presence of Palaeolithic occupation
evidence notwithstanding. The Neolithic, Bronze Age and Iron Age occupation remains in another
Slovakian site, Ardovská Cave, also provide no support for the radiocarbon date of about 42,800 years
bp from charcoal marks on the cave’s wall (Sefcakova and Svoboda, 2015).
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Fig. 19. Map of the ‘‘Olschewian’’ occupation site and the nearby spring area, Drachenhöhle.
Carte du site d’occupation « Olschewian » et de la source voisine, Drachenhöhle.

Germany, too, has provided claims of ‘‘Palaeolithic’’ rock art from several caves, and even from one
open-air site. The Pleistocene antiquity of a ‘‘stag’’ image with a runic inscription in Kleines
Schulerloch, Bavaria (Birkner, 1938; Maringer and Bandi, 1953), has been refuted by Bosinski
(Bosinski, 1982). Freund (Freund, 1957) falsiﬁed the Ice Age derivation of an engraving of an
‘‘undetermined’’ zoomorph in Kastlhänghöhle proposed by Bohmers (Bohmers, 1939). A black-brown
‘‘pigmented’’ limestone fragment from the Aurignacian occupation deposit of Geißenklösterle was
described as part of an exfoliated, black-painted rock art motif ( Hahn, 1988a, Hahn, 1988b, Hahn,
1988c, Hahn, 1991; Richter et al., 2000). Its microscopic examination has re-deﬁned it as a ﬁre-spalled
rock fragment bearing an accretion of partly combusted plant resin (Bednarik, 2002). Similarly, a
‘‘black, yellow and red coloured’’ piece from the same site, also presented as a rock art fragment (Hahn,
1986; Müller-Beck and Albrecht, 1987) consists in fact of a rock stained by goethite, partly converted
to haematite by the reducing ﬂame of a hearth, and a more recent carbonate precipitate containing
tiny charcoal ﬂakes (Bednarik, 2002). A limestone fragment from Hohle Fels, bearing two series of
double lines of red pigment dot marks made with a child’s ﬁngertips, were interpreted by Conard and
Uerpman (Conard and Uerpmann, 2000) as Germany’s only evidence of ‘‘Palaeolithic rock art’’.
However, a detailed examination of the plaque proved that it was painted after it had exfoliated
because it bears faint pigment markings on the inside as well (Bednarik, 2002). It is, therefore, portable
palaeoart rather than rock art.
A similar assertion concerns dozens of exfoliated wall fragments of Bärenschliffe bearing linear,
randomly incised grooves, which several writers interpreted as aniconic engravings (Hahn 1991, Hahn
1994; Scheer, 1994; Conard and Uerpmann, 2000; Holdermann et al., 2001). Yet these markings, like
thousands of others found on cave bear polishes, were caused by quartz grains embedded in the fur of
the animals as noted above (Bednarik, 1993, 2002). Then there is a series of grooves in the
Mäanderhöhle at Veilbronn, northern Bavaria, said to be anthropogenic and ‘‘Palaeolithic’’. They are in
reality ‘‘stretch marks’’ formed as the bulging moonmilk ceiling features expanded (Blumenröther
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et al., 2015). The supposed engravings in another Bavarian cave, Schönsteinhöhle, are animal claw
marks, in all probability of chiroptera (op. cit.), while a bovid image at Reinhausen near Göttingen is
regarded as a recent feature. Rumours concerning Pleistocene markings in an unnamed cave in the
Rothaargebirge in the 1990s have never been published. The possibility of ‘‘Palaeolithic art’’ presence
at Teufelsfelsen near Bad Griesbach, Bavaria, remains unpublished. The main ﬁgure is a painted
anthropomorph with ibex-like horns. The most recent assertion to have found Pleistocene rock art in
Germany, supported by several ‘‘Palaeolithic art experts’’, concerns six equid petroglyphs created on a
schistose outcrop near Gondershausen (Welker, 2015). The presumed horse ﬁgures were stylistically
attributed to the Aurignacian, which is incompatible with the lithology of the site. The zoomorphs
were made less than 1000 years ago with a fairly blunt steel chisel possessing an 8–9-mm long edge
(Bednarik, 2016). The degree of weathering of the petroglyphs is identical to that of two inscribed
characters among them, there are several metal points lodged in the rock outcrop, and the site is
surrounded by extensive evidence of quarrying for roof tiles in recent centuries.
This pattern of invalid assertions of Pleistocene age for rock art is not unique to central Europe,
however; it is found across much of Eurasia, and occasionally even in the U.S.A. and Australia
(Bednarik, 2013, Bednarik, 2015a, 2015b, Bednarik, 2017b). In eastern Europe, Cuciulat, Kapova and
Ignatiev Caves are at least doubtful (Steelman et al., 2002). A notable exception is peştera Coliboaia in
Romania, which features cave art that is probably of the early part of the Upper Palaeolithic period. On
the other hand, both the linear petroglyphs in the rockshelter of Badanj in Bosnia-Herzegovina (Basler,
1979) and the pictograms in Romualdova Pećina, Croatia (Ruiz-Redondo et al., 2019), are only
attributed to the Pleistocene based on stylistic notions and the presence of Palaeolithic occupations.
None of the claims from the United Kingdom (Bacon’s Hole, Wye valley, Church Hole, Gough’s Cave,
Cathole Cave) or Portugal (Escoural, Mazouco, Côa valley, Ocreza) is credible. The same applies to a
series of open-air sites in Spain and the French Pyrenees (Domingo Garcı́a, Carbonero Mayor,
Bernardos, Ortigosa, Piedras Blancas, Fornols-Haut, and especially Siega Verde (Bednarik, 2009b). The
pattern continues in Asia, where examples include many sites, particularly from the continent’s
northern regions (e.g. Shishkino, Tal’ma, Zaraut-Kamar Rockshelter, Dunde Bulake Site 1, Tayuan, Aral
Tolgoi, Khoid Tsenkher). The obsession with placing relatively recent rock art in the Pleistocene is thus
a widespread habit. Its usually fervent defence has made it a wasteful practice because it is much
harder to refute than to postulate these usually unsupported claims.

6. Summary
Given the impressive corpus of portable Pleistocene palaeoart from Germany, Switzerland, Czech
Republic and Austria it seems surprising that, so far, no rock art credibly dated to that period has been
presented from the region. However, it needs to be remembered that the large territory of Russia also
has not yielded any demonstrated Pleistocene rock art, despite its signiﬁcant corpora of such portable
palaeoart. Conversely, China, another large country with extensive evidence of hominin populations,
has so far only produced the most meagre portable palaeoart of the Ice Age (Bednarik, 1992), and no
rock art of the period at all. The distribution of such phenomena is much more related to their
respective taphonomies and speciﬁc regional habits of hominins. For instance, if European ancients
had not chosen to place some of their rock art in caves, we would have virtually none from Europe’s
Pleistocene. And unless Pleistocene humans of a region decided to create portable palaeoart from
deterioration-resistant materials, none would survive; or such items made of bone, ivory, marl, antler
or teeth might be unlikely to survive unless preserved in high-pH sediments.
The discovery of the ﬁnger ﬂutings in Drachenhöhle thus presents the ﬁrst indication that cave art
does exist in central Europe, but because of various preconceptions and biases, it is perhaps difﬁcult to
identify. The new evidence ﬁts well into the overall pattern of rock art of the transitional period from
Mode 3 to Mode 4 traditions in Europe, and the emerging Early Upper Palaeolithic in western and
central Europe. It brings to mind the early ﬁnger ﬂutings of several French caves, most particularly
those in Baume Latrone (Bednarik, 1986). The Drachenhöhle evidence also conﬁrms what was ﬁrst
proposed more than thirty years ago: that early rock art, such as ﬁnger ﬂuting, was predominantly
made by juveniles. Since this postulate was presented (Bednarik, 1986,2008b) others have conﬁrmed
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its validity (Sharpe and Van Gelder, 2006). In the case presented here, the empirical evidence is that
there was an extensive human occupation of the dark zone of the massive cave, yielding almost a
thousand artefacts/manuports next to the only water source within hours of walking. Its purpose was
probably the seasonal harvesting of hibernating cave bears. The semi-permanent camp must have
included small children, one or some of whom engaged in the practice of creating ﬁnger ﬂutings a few
metres from their camp. They created the only Pleistocene rock art presently known in central Europe,
occurring as it does in one of the most celebrated, classical Palaeolithic sites of that region.
References
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Bächler, E., 1940. Das alpine Paläolithikum der Schweiz im Wildkirchli, Drachenloch und Wildenmannlisloch, Vol. II, Monographien zur Ur- und Frühgeschichte der Schweiz, Basel. .
Bächler, H., 1957. Die Altersgliederung der Höhlenbärenreste im Wildkirchli, Wildenmannlisloch und Drachenloch. Quartär 9,
131–146.
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contributions by V. Chornitzer, H. Furntratt, M.A. Geyh, H. Kusch und R. Lafer. Fundber. Österreich 37, 143–172.
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