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Abstract

A senile male wolverine skeleton Gulo gulo (LinNE, 1758) from the historical excavations of WANKEL from
the Sloup Cave, Moravian Karst, Czech Republic is described. This is the only wolverine record in the
Sloup cave, a famous cave bear den, but also a hyena den site. A brief overview of all recently known Late
Pleistocene cave and open air wolverine sites in the Czech Republic is given. The skeleton from Sloup,
and from all other caves, was found in bone accumulations with non-cave bear fauna mainly as the result
of hyena activity. The absence of juvenile wolverine material in the caves proves these extinct carnivores
were imported by hyenas as prey or carcasses. Wolverines did not use caves for protection or raising cubs
in the Late Pleistocene, nor do they today.

Keywords: Gulo gulo (LinNg, 1758), male skeleton, Sloup Cave, palaeobiogeography, Czech Republic,
taphonomy, palaeoecology, Late Pleistocene.

Introduction

Wolverine skeleton remains are quite rare in Europe and were found in the Upper Pleis-
tocene mostly along with isolated bone remains in caves (e.g. REyNoLDs 1912; PACHER
& DoprpEs 1997; Doppes 2001; DiEDRICH & DoppEs 2004). Wolverines were first de-
scribed in the Czech Republic from the open air loess site Prague-Podbaba (Karka
1903). This material, skeleton remains, was recently re-described in the context of a
hyena bone accumulation site (DiepricH 2008a). Wolverines were listed from Mora-
vian Caves first by WaNKEL (1868), and later by MusiL (1956). At archaeological Czech
sites, G. gulo was mentioned by MusiL (1958) in Dolni Vestonice. Recent descriptions
about wolverines in the Bohemian Karst began with material from the hyena den cave
Srbsko Chlum-Komin (DiebricH 2008b). An overview of wolverine remains was men-
tioned in the statistics of hyena den bone accumulations for the caves at Srbsko-Chlum
Komin and Chlupacova Sluj (DiEpRICH & ZAK 2006).

The here-studied material from Sloup was described briefly by WaNkEeL (1858, 1868),
who figured only the skull and baculum. This Gulo gulo material was mentioned by
MusiL (1956) and was listed by Doppes (2001). Here for the first time all material
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Fig. 1: Wolverine sites in the Czech Republic. Gulo gulo (LmNE, 1758) was found at several
hyena den sites, mainly in caves. Only in Prague Podbaba, an open air loess site, which was
most likely a hyena den prey storage site along the river, additional skeleton remains were found
outside the caves (after MusiL 1956, 1958; Doppes 2001; DiepricH 2008 g, b).

housed in the Natural History Museum Vienna (= NHMV) is described in detail and
figured with all bones, which were also newly inventoried (Tab. 1). A missing metapod
(cf. DoprES 2001) was recently rediscovered through collections management.

Material

The Sloup Cave megafauna was confirmed in the WANKEL collections material, which
was received in 1885 as one of the first palaeontological collections of the Natural
History Museum Vienna. The following Late Pleistocene animals can be newly identi-
fied: Ursus spelaeus, Crocuta crocuta spelaea, Panthera leo spelaea, Gulo gulo, Canis
lupus, Mammuthus primigenius, Coelodonta antiquitatis, Bison priscus, Bos primigen-
ius, Equus ferus cf. przewalski, Megaloceros giganteus, Rangifer tarandus, Capra ibex
and possibly Saiga tartarica.

WANKEL'’s large bone collection mostly consisted of several hundred cave bear bones.
This was historically excavated from the cave at different places which he marked on
his cave map (cf. MusiL 2002). There were only about 139 non-cave bear bones and 23
hyena coprolites. This collection from the Sloup Cave was donated by the Anthropolo-
gische Gesellschaft and bookmarked in the Museum’s catalogue in 1885. The historical
paper labels with a red frame and up to three digit numbers are important for the iden-
tification of bones, which are from the Sloup Cave but mixed-up with material from the
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Fig. 2: Cave map of the Sloup Cave and
area where the wolverine material was
most likely historically found (map re-
drawn after Zarsicex et al. 2007).
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Vypustek Cave (Moravia, Czech Republic). These labels are attached to the here-
described bones of the wolverine as well.

Family Mustelidae Swainson, 1835
Genus Gulo PaLLAs, 1780
Gulo gulo (LINNE, 1758)

Material: The material with new collection numbers (No. 2008z0088/0001-0015)
is listed in Tab. 1 and comprises a skull, right and left humerus, right ulna and radius,
right metacarpus 1V, both femora, the left tibia and the baculum. All bone sutures are
fully fused. Only the main measurements are given here in Tab. 1 for gender identifica-
tion.

The skull is incomplete and missing the left jugal and parts of the frontals (Fig. 4). This
was filled in with plaster. All right | to C are missing. The left 11-2 is absent. The al-
veols of all 11-2 seem to be closed which indicates a loss of teeth while the animal was
still alive. The left I3 is broken off but the root is polished. The right P4 is partly broken
off, but also during the animal’s lifetime. The left P1 is missing and the P2 is incomplete.
The total skull length measures 17.4 cm, the maxillary width is 5.8 cm. Both fore limb
humeri are present (Figs. 5.1-2) which are each 14.5 cm in total length and in distal
width, 4.1 cm. Their proportions are similar, proving they came from one individual.
The right ulna (Fig. 5.3) and radius (Fig. 5.4) are both more or less complete. One right
metacarpus IV with a length of 7.5 cm (Fig. 5.5) is preserved. The axial skeleton is
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Fig. 3: Present bones (grey) from a male Gulo gulo individual from the Sloup Cave, Moravia,
Czech Republic.
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represented by four lumbar vertebrae, most probably the L2-5 (Fig. 6). The left pelvic
bone (Fig. 5.7) is lacking parts of the ischium. The hind limb bones are represented with
both quite massive femora (Fig. 5.8-9). Again they are similar in their proportions with
a length of 15.3 cm each, proving again, one individual. Only the left tibia (Fig. 5.10)
was found within the material. On the proximal joint, groove-like damage is present,
which resulted from other carnivore activities. Finally the baculum is complete (Fig.
5.11).

Discussion

All large long bone sizes, when compared to the data of fossil and modern wolverines
from Doppes (2001, 2005) indicate a male, whose bones are up to 14 % larger than
female ones. The best proof of a male wolverine is the presence of the bacculum. The
bones from the Sloup Cave match one skeleton individual whose large and similar long
bone proportions correspond to other described material (cf. DoppES 2001, DIEDRICH &
DoppEs 2004). The high degree of the skull suture fusion, loss of teeth and overgrown
alveoli prove a senile individual age. Also, all fused bone sutures, including the vertebra
discs, match only one adult animal. Finally, all similar coloured and preserved bones
were found in one small area of the cave, the “Nicova Cave” part, where the hyena
remains and its prey and coprolites were also found (cf. WANKEL 1858, 1868), which
indicates an area of hyena den use. One wolverine bear seems to be represented only
from the Sloup Cave, which has already been proposed by WANKEL (1868). It was most
likely imported as a complete carcass or prey by the Ice Age spotted hyenas. The in-
complete skull might have been the result of hyena or carnivore activity. There is a bite
impression on the tibia bone, but the skull is refilled with plaster and the other mark is
difficult to singularly prove hyena origin. The cave was clearly used as a hyena den.
This is proved by many hyena bone remains, including skulls, juvenile material and
even several coprolites; most material is in the collections of the Natural History
Museum Vienna. A similar situation was observed in the taphonomical record at the
Czech Srbsko Chlum-Komin Cave, also at the German Rdsenbecker cave (DIEDRICH
2008a) and the Perick Caves (DiepricH & DoOppes 2004; DiepricH 2008a). At the Per-
ick Caves, only adult to senile wolverine remains were found in hyena den caves in
which many prey bone remains were found. From the South German Beilstein Cave
only several juvenile wolverine remains were described (DoppEs 2001).

At all sites, the wolverines make up less than 0.1-0.2 % of the hyena prey fauna remains.
The almost complete absence of juvenile G. gulo remains indicates that caves gener-
ally were not used to raise cubs. Like modern wolverines, the Pleistocene ones must
have used snow burrow dens. This has been observed in Norway and North America
(e.g. KrotT 2002). The same cave non-use has been observed for lions and lion skel-
etons in caves like the Srbsko Chlum Komin Cave (Diepric & ZAk 2006). Wolverines
were most likely killed because they were hyena antagonists and their carcasses seem
to have been imported into the caves; but, in some cases, they were not scavenged
further by the hyenas. This has been proved also for Late Pleistocene lion remains from
different European caves (DiepricH 2007). In some cases the cracking of the lower jaws
indicate such scavenging (cf. DiepricH 2008a). Carnivores were the last prey to be
eaten and scavenged, the same as modern African hyenas who come into contact with
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them only in special situations or in the absence of their main prey (cf. Kruuk 1972;
EsTES 1999).

Fig. 4: Skull of the Gulo gulo (LinNE, 1758) male skeleton remains from the Sloup Cave, Mora-
via, Czech Republic. 1. Cranium. (No. 2008z0088/0001), A. lateral right, B. ventral, C. dorsal,
D. frontal, E. occipital.
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Fig. 5: Postcranial bones of the Gulo gulo (LmnNE, 1758) male skeleton remains from the Sloup
Cave, Moravia, Czech Republic. A. Right humerus (No. 2008z0088/0002), cranial. B. Left hu-
merus (No. 2008z0088/0003), cranial. C. Rigth ulna (No. 2008z0088/0004), lateral. D. Rigth
radius (No. 2008z0088/0005), lateral. E. Rigth Mc IV (No. 2008z0088/0006), cranial. F. Articu-
lated middle lumbar vertebrae (No. 2008z0088/0007-0010), lateral. G. Left pelvic remain (No.
2008z0088/0011), lateral. H. Right femur (No. 2008z0088/0012), cranial. I. Left femur (No.
2008z0088/0013), cranial. J. Left tibia (No. 2008z0088/0014), cranial. K. Baculum (No.
2008z0088/0015), lateral.



DiepricH: Gulo gulo from the Sloup Cave, Moravia 131

Acknowledgements

The collection of the Sloup Cave material was studied with the support of Dr. U. GoHLIcH from the Natural
History Museum Vienna. The head of the Department of Palaeontology K. ZAGorSEK supported the com-
parative work in the historically collected Srbsko Chlum Komin Cave and Praha-Podbaba open air site
collections. Material from the German Perick Caves was compared in the collections of the Staatliche
Naturhistorische Sammlungen Dresden with the support of Dr. U. LiINNEMANN. Material from the Rdsen-
becker Cave, Sauerland Karst in northern Germany, was studied with the support of Dr. G. HEUMANN in the
Goldfussmuseum Bonn. Finally, | thank Dr. D. DoppEs and two anonymous colleagues for the reviews.

References

DiepRIcH, C. (2007): The “cave lions” fairy tale about the Panthera leo spelaea (GoLbruss 1810)
of Europe — Late Ice Age spotted hyenas and Ice Age steppe lions in conflicts — lion
killers and scavengers around Prague (Central Bohemia). — Scripta Facultatis Scien-
tiarum Universitatis Masarykianae, Geology, 35/2005: 107-112, Brno.

——— (2008a): Die letzen VielfraRe Gulo gulo (LINNE 1758) aus den Perick- und Résenbecker
Hohlen im Sauerlédnder Karst: — Mitteilungen des Verbandes der deutschen Héhlen- und
Karstforscher, 54/2: 36-44, Miinchen.

——— (2008b): Upper Pleistocene Gulo gulo (LiNNE 1758) skeleton remains from the open air
loess site Praha-Podbaba (Czech Republic). — Journal of the National Museum (Prague),
Natural History Series, (accepted), Prague.

——— & 7ZAk, K., (2006): Upper Pleistocene hyena Crocuta crocuta spelaea (GoLpFUss 1823)
prey deposit and den sites in horizontal and vertical caves of the Bohemian Karst (Czech
Republic). — Bulletin of Geosciences, 81/4: 237-276, Prague.

——— & Doppes, D. (2004): Oberpleistozane Vielfralireste (Gulo gulo LINNE 1758) aus dem

Perick-Hohlensystem im Sauerland (NW Deutschland). — Philippia, 11/4: 335-342, Kas-
sel.

Doppes, D. (2001): Gulo gulo (Mustelidae, Mammalia) im Jungpleistozdn Mitteleuropas. —
Beitrage zur Paldontologie, 26: 1-95, Wien.

——— (2005): Gulo gulo (Mustelidae, Mammalia) im Ober-Pleistoz&n Deutschlands. Neues
Jahrbuch fiir Geologie und Paldontologie Abhandlungen, 235/3: 411-444, Stuttgart.

EsTES, R. (1999): The Safari Companion: A Guide to Watching African Mammals. — 459 pp.,
Vermont (Chelsea Green Publishing Company).

KAFKa, J. (1903): Fossile und Recente Raubthiere Bohmens (Carnivora). — Archiv der Natur-
wissenschaften zur Landesdurchforschung Béhmens, 10/6: 1-120, Prag.

KRrott, P. (2002): Der VielfraR oder Jarv. Band 271. — 56 pp., Wittenberg (Neue Brehm-
Bucherei).

KRruuk, H. (1972): The spotted hyena. A story of predation and social behavior. — 335 pp.;
Chicago (University of Chicago Press).

LinNE, C. (1758): Systema naturae per regna tria naturae, secundum classes, ordines, genera,
species, cum caracteribus, differentiis, synonymis, locis. Tomus I. Editio decima, refor-
mata. — 824 pp., Stockholm.

MusiL, R. (1956): Méhrische Fundstellen Pleistozéner Wirbeltiere. — Geologie, 5: 159-179, Ber-
lin.



132 Annalen des Naturhistorischen Museums in Wien 110 A

——— (1958): Bemerkungen zum paldontologischen Material aus Dolni Vestonice (Unterwis-
ternitz). — Anthropozoikum, 8: 73-82, Prag.

——— (2002): Sloupsko $osuvské jeskyné. — 178 pp., Brno (Brnénska drutéva).
PACHER, M. & DOPPES, D. (1997): Zwei Faunenelemente aus pleistozdnen Hohlenfundstellen des

Toten Gebirges: Canis lupus L. und Gulo gulo L. — Geologisch-Paldontologische Mit-
teilungen Innsbruck, 22: 129-151, Innsbruck.

ParLrLas P. S. 1780. Observationes circa myrmecophagam africanam et didelphis novam speciem
orientalem; e litteris celeberr. Petri Camper excerptae et illvrstratae. — Acta Academiae
Scientiarum Imperialis Petropolitanae, 1777/2: 223-231, Petropoli.

REYNOLDS, S.H. (1912): A monograph of the British Pleistocene Mammalia. Volume II, Part IV.
The Mustelidae. — Palaeontographical Society Monographs, 1912: 1-28, London.

SwaInsoN, W. (1835): The cabinet cyclo-paedia, natural history: A treatise on the geography
and classification of animals. — 367 pp. London (Longman, Rees, Brown, Green & Long-
man).

WANKEL, H. (1858): Uber den Fund- und Lagerstatten fossiler Knochenreste vorweltlicher
Thiere, insbesondere jener in der Slouper-Hohle in Mahren. — Mitteilungen der kaiser-
lich-kéniglichen méhrisch-schlesischen Gesellschaft fiir Ackerbau und Landeskunde,23:
186-188, Wien.

——— (1868): Die Slouper Hohle und ihre Vorzeit. — Denkschriften der kaiserlichen Akademie
der Wissenschaften, mathemathisch naturwissenschaftliche Klasse, 28: 95-131, Wien.

ZAJICEK, P. et al. (2007): Sloupsko-Sosiivské Jeskyne. — 24 pp, Czech Cave Administration.



