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Abstract. In this article the first summary of data on the past distribution of the dhole in Bulgaria is
presented. A total of five Pleistocene localities, with Cuon represented by three taxa (Cuon alpinus
europaeus, Cuon cf. stehlini and Cuon sp.), are known in the country. These localities all represent
former human dwellings from 1.8 Mya to 20,000 BP. The altitudinal distribution of the species in
Bulgaria ranged from 260 to 430 m a.s.l
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I. INTRODUCTION

It is believed that the Asiatic wild dog (red wolf or
dhole (Cuon HODGSON, 1838) has a post-Pleistocene
origin (see below), and that its closest modern relative
is the jackal (SILLERO-ZUBIRI 2009). The former
geographical distribution of the dhole was much
larger than it is today. The dhole is known from the
Early to Late Pleistocene in Europe (thus it is not
‘post-Pleistocene’), and from the Late Pleistocene to
recently in Asia (GROMOV & BARANOV 1981). In the
Late Pleistocene, the species distribution included
North America (TEDFORD et al. 2009; TARON et al.
2021), stretching southwards to reach Mexico
(WANG et al. 2008). In south-western Europe (Iberian
Peninsula), C. alpinus survived until the initial Holo-
cene (PÉREZ RIPOLL et al. 2010).

At present, the genus Cuon is represented by a sin-
gle species – the Asiatic Wild Dog (dhole, Cuon
alpinus (PALLAS, 1811)). It is split into three to eleven
subspecies, of which the least disputed are: C. alpinus
alpinus PALLAS, 1811; C. a. hesperius AFANAS’EV &
ZOLOTAREV, 1935 and C. a. sumatrensis HARD-
WICKE, 1821 (SILLERO-ZUBIRI 2009). In addition, 12
other subspecies have been described, which were
subsequently synonymised with the above taxa.

The fossil record of the dhole is also complicate d. It
includes five subspecies: C. a. priscus THENIUS 1954
(Middle Pleistocene, central Europe), C. a. fossilis
NEHRING 1890 (Middle Pleistocene, central Europe),
C. a. europaeus BOURGUIGNAT, 1868 (Middle and
late Pleistocene and Early Holocene, west and central
Europe; Fig. 1); C. a. caucasicus BARYSHNIKOV,
1978 (Late Pleistocene, south-east Caucasus), and
C. a. antiquus COLBERT & HOOIJER, 1953 (Middle
Pleistocene, east Asia – China). Thus, the ‘post-
-Pleistocene origin’ of the dhole (SILLERO-ZUBIRI
2009) cannot be accepted, as the dhole clearly has
a Pleistocene origin. Recently, the fossil subspecies
C. a. priscus was accepted as a full species (C. pris-
cus) by VOLMER et al. (2019).

C. alpinus was recently categorised as an ‘enda-
ngered’ species according to the IUCN Red List of
Threatened Species, with its total population esti-
mated at 4,500-10,500 individuals (KAMLER et al.
2015).

II. MATERIAL AND METHODS

In this study, we attempted to gather all the scattered
data on the former distribution of the dhole in the pres-
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ent day territory of Bulgaria. For each site (locality),
we presented the complete data, as much as possible,
on the age, years and leaders of the related excava-
tions, as well as a reference to the original published
information (Table I).

The chronostratigraphy (Mya) follows COHEN et al.
(2013).

III. RESULTS

So far, three taxa (two species) of Cuon have been
established in Bulgaria. Their fossils have been re-
covered at five localities, mostly in North Bulgaria
(Fig. 2). The presence of the dhole in Bulgaria was
confirmed for the Calabrian, Chibanian and the Up-
per Pleistocene, i.e. between 1.800-0.0117 Mya:

(1) Cuon alpinus europaeus BOURGUIGNAT, 1868
– Upper Pleistocene: Bacho Kiro Cave (NIKOLOV
19831; BRUGAL & BOUDADI-MALIGNE 2011;
TARON et al. 2021; SMITH et al., 2021). After SMITH
et al. (2021) Cuon alpinus remains were established in
Layer J, dated ca. 46,000 BP.

(2) Cuon cf. stehlini (MOULLÉ, 1992) – Calabrian:
Kozarnika Cave (FERNANDEZ 2009; GUADELLI et al.
2005). This species is now considered to be a junior
synonim of Xenocyon (Lycaon) lycaonoides. After
FERNANDEZ & CREGUT (2007), the Cuon cf. stehlini
remains were established in Layer B2-2, dated 1.6-0.9
Ma; but in another study, FERNANDEZ (2009) stated
that this taxon was established in two layers – B-2-2
(1.8-1.4 Mya) and B-1 (0.7-0.5 Mya).
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Fig. 1. Cuon alpinus europaeus. Drawing: Zlatozar Z. BOEV.

Table I

Localities of the fossil bone remains of Cuon in Bulgaria

No. Locality Province
Altitude,
a.s.l.(m)

Age
Date (year) and leaders

of excavations
Reference

1.
Kozarnika
(Suhi Pech)
Cave

Near town of
Belogradchik
(Vidin P.)

375
Late Pleistocene,
MNQ 18-26,
1,800,000-50,000 BP

1993, Z. BOEV;
1994-2005, N. SIRAKOV,
J.-L. GUADELLI

SIRAKOV et al. 2010;
GUADELLI et al. 2005;
FERNANDEZ 2009;
FERNANDEZ & CREGUT, 2007

2.
Mishin Kamik
Cave

Near Gorna
Luka Village
(Montana P.)

430

Final Middle Pleistocene,
Early MIS 5e,
Middle Palaeolithic,
135,000-85,000 BP.

2012-2017, S. IVANOVA
IVANOVA et al. 2014;
GUROVA et al. 2015, 2016

3.
Bacho Kiro
(Malka Drya-
novska) Cave

Near town of
Dryanovo
(Gabrovo P.)

335
Late Pleistocene, Middle
to Late Paleolithic,
70,000-20,000 B P

1938, D. GAROD,
R. POPOV;
1971-1975, B. GINTER,
J. KOZLOWSKI

NIKOLOV 1983;
WISZNIOWSKA 1982;
BERON et al. 2006;
TARON et al. 2021;
SMITH et al. 2021

4.
Magura (Ra-
bishka) Cave

Near Rabisha
Village
(Vidin P.)

371
Late Pleistocene, over
50,200 BP
and 32,750 ± 500 BP

1948, 1960-1961,
G. MARKOV;
2011-2012, S. IVANOVA

NIKOLOV 1983;
IVANOVA et al. 2013, 2016

5.
Leyarnite
Cave

Near Mladez-
hko Village
(Burgas P.)

260 Middle-Late Paleolithic 2010, S. IVANOVA IVANOVA et al. 2011

_______________________________________
1 Reported as Cuon cuon.



(3) Cuon sp. – Chibanian: Magura Cave (IVANOVA
et al. 2013, 2016). After IVANOVA et al. (2016), Cuon
sp. remains were established in Trench III, Layer 9,
dated 50 000 BP.

(4) Mishin Kamik Cave (GUROVA et al. 2015, 2016,
2017; IVANOVA et al. 2012, 2013, 2014, 2016). After
GUROVA et al. (2017), Cuon sp.? remains were estab-
lished in Layers 4-6.

(5) Leyarnite Caves (IVANOVA et al. 2011, 2012).
After IVANOVA et al. (2012), the remains of Cuon sp.?
were established in Layer 4, dated to the ‘Middle-Late
Palaeolithic’.

The Pleistocene geographical distribution of the
dhole in Bulgaria included both the northern and the
southern parts of the country, although only one local-
ity is registered in southern Bulgaria (in the Leyarnite
Caves, No. 5, Fig. 2).

The altitudinal distribution of C. alpinus, based on
the localities of the findings, ranged from 260 to 430
m a.s.l.

IV. DISCUSSION

It should be kept in mind that the identification of
Cuon fossils is often complicated by a high morpho-

logical and morphometrical similarity between
dholes and other large Pleistocene canids (PETRUCCI
et al. 2012; MECOZZI et al. 2020; MARCISZAK et al.
2021; TARON et al. 2021). Therefore, it is possible
that a significant part of the finds representing this
species have been misidentified and reported as be-
longing to other species and, vice versa. Thus, it is
very probable that C. alpinus is underrepresented in
the Pleistocene fossil record.

BRUGAL & BOUDADI-MALIGNE (2011) summa-
rised that Cuon was widespread in Europe from the
beginning of the Middle Pleistocene until as late as the
Early Holocene. The Bulgarian record of Cuon cf.
stehlini and Cuon 1838 sp. from the Calabrian and
Chibanian Age broadened this temporal range signifi-
cantly.

MALEZ & TURK (1990) reported three subspecies –
C. a. priscus (Lower Pleistocene in Croatia), C. a. fossilis
(Middle Pleistocene in Croatia) and C. a. europaeus
(Upper Pleistocene in Croatia, Bosnia and Herzego-
vina, and Montenegro). However, the first two sub-
species were not found in Bulgaria.

SOMMER & BENECKE (2004) stated that C. a. euro-
paeus persisted in Europe between 75,000-9,500 BC.
The Bulgarian record of this carnivore proves its dis-
tribution on the Balkans between 1,800,000 (Kozar-
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Fig. 2. Former distribution of Cuon in Bulgaria. The numbers correspond to the list of the localities of Table I: Kozarnika (Suhi Pech)
Cave (1), Mishin Kamik Cave (2), Bacho Kiro (Malka Dryanovska) Cave (3), Magura (Rabishka) Cave (4), Leyarnite Cave (5).



nika Cave) and 50,000 BC (Table I). Due to the
ancient age of these finds, it is possible that, after a fu-
ture revision, they may turn out to belong to Lycaon
(Xenocyon) lycaonoides (KRETZOI, 1938).

Cuon stehlini was a Pleistocene member of the ge-
nus, known so far only from south-east France
(MOULLÉ et al. 2006), but this author considers it to
be the same as Xenocyon lycaonoides KRETZOI, 1938.
Earlier, ROOK (1994) referred it in the genus Canis -
Canis (Xenocyon) lycaonoides.

As can be seen, the dhole was a part of the complex
of large predators that coexisted with Palaeolithic
hominids in Bulgaria. All the localities of the species
originate in Palaeolithic human settlements. The rela-
tionship between man and the dhole was likely multi-
faceted and complex. It may have been a pest, an en-
emy, a predator or a real threat to humans. Dhole fur,
on the other hand, is thick and soft, and it may have
been used for clothing in the same way as that of other
large predators. There are no proven data from Bul-
garia, but it is possible that the meat of killed dholes
was used for food, as was the practice for some other
predators (lion, badger, etc.).

At the moment, these are only guesses, because we
have no data to confirm these hypotheses – for exam-
ple, co-deposited human artifacts and dhole remains,
or traces of their remains with as cutmarks and the
like.

Dholes are hypercarnivorous canids (PETRUCCI et al.
2012) that are social and hunt in packs. This is a suc-
cessful hunting tactic that we know of today in other
canids (Canis lupus, Lycaon pictus), hyaenids (Cro-
cuta crocuta), felids (Panthera leo), etc. C. alpinus
inhabits a mountain forest habitat (WISZNIOWSKA
1982), which could reflect the reasons for their distri-
bution and disappearance in the past and present. The
Late Pleistocene distribution of forests in many hilly
and mountainous regions differed from the present.
The disappearance of some prey-species is another
reason for the dhole’s decline.

V. CONCLUSIONS

The data for the past distribution of the dhole in Bul-
garia include five Pleistocene localities and three taxa
(Cuon alpinus europaeus, Cuon cf. stehlini (now Xe-
nocyon lycaonoides) and Cuon sp.). These also repre-
sent former human dwellings from 1.8 Mya to 20 000
BP. The altitudinal distribution of the species ranged
from 260 to 430 m a.s.l.

____________________________
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