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Abstract. The study is an attempt to collect and present all direct and indirect information about the
former existence of the leopard in Bulgaria. Data on 2 Pleistocene sites (Bacho Kiro Cave and
Triagalnata Cave) of bone remains, as well as 14 archaeological monuments - 6 prehistoric
(Neolithic and Chalcolithic) and 8 historical (antique and medieval) - representing objects of
prehistoric and ancient art (statuettes, images) that contain or represent (presumed) images of
leopards, are presented (according to literature data). The archaeologists' original interpretations of
the primary sources are accompanied by the author's assessment of the reliability of their
identification as leopards. It can be concluded that the leopard existed in Bulgaria until the end of the
Pleistocene (until about 15,000 years ago). So far, there is no irrefutable evidence of its existence
during the Holocene (Neolithic and Chalcolithic), despite the assumptions made in the literature
about this. Some of the examined prehistoric monuments (Eleshnitsa, Dolnoslav, Golyamo Delchevo)
probably represent statuettes of leopards, but most of the later images from antiquity were most likely
borrowed from the southern provinces of the Roman Empire and cannot serve as evidence for the
distribution of the leopard in Bulgaria in historical times.

Key words: Large carnivores, Subfossil fauna, history of Balkan wildlife, European fauna,
Zooarchaeology.

Introduction
The modern leopard Panthera

pardus (Linnaeus, 1758) is the species
with the the most extensive range among
felids. Therefore, it is understandable that
on the two continents it still inhabits, its
range is fragmented and in the individual
areas the species exists through different
and well-differentiated (eight) subspecies
(Kitchener et al., 2017). Despite its
extensive range, the leopard is today a
globally vulnerable species according to
the categorization of the International
Union for Conservation of Nature (Red
List Status: VU - Vulnerable, A2cd (IUCN
version 3.1) (Stein et al., 2015).

The Fore-Asian (Caucasian)
subspecies of the leopard Panthera pardus

tuliana Valenciennes 1856 is still found
in Transcaucasia in Georgia, Armenia
and Azerbaijan, as well as in Russia in
the North Caucasus. These are the
regions that are geographically closest
to the Balkan Peninsula and the territory
of Bulgaria.

According to Stein & Hayssen (2013)
the species arose 0.47-0.85 Mya ago in
Africa. Later (about 0.17-0.30 Mya) it
migrated to Asia. The oldest (3.5 Mya)
reliable leopard fossils came from the
Laetoli site in Tanzania. The oldest fossils
in Asia were found in Iran (Siwalik site)
and dated 2.0 Mya. Werdelin et al. (2010)
state that the oldest leopard remains in
Africa are dated about 2 Mya, and those of
Eurasia came from 1 Mya.
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Material and Methods
For the first time, an attempt has

been made to summarize and present
completely the archaeological and
paleozoological direct and indirect
evidences for the former presence of the
leopard in today's Bulgarian lands. Some
ancient depictions and monuments are
analyzed and the paleontological
localities of the species are presented.
For each of them, data on their locations
and dating are presented.

Results and Discussion
Former distribution in Europe
In Europe the earliest known fossils

are dated 0.6 Mya (the mid Middle
Pleistocene) (Ghezzo & Rook, 2015). In
the Pleistocene in the north the leopard
reached as far as Derbyshire (United
Kingdom). The Province of Berlin
(Germany) marks other northern limit in
Europe. The deposits of Pleistocene
leopards are most numerous in the
periphery of the Alps, both to the north
and to the south of the mountain massif.
It is the same with the deposits around
the Pyrenees in Spain and France. The
leopard also penetrated the Apennine
Peninsula and its spread to the south is
documented to the Province of Rome
(Italy). Data of Fischer (2000) show that
the leopards inhabited a total of 18 (out
of a total of 44) countries in Europe:
Austria, Belgium, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech
Republic, France, Georgia, Germany,
Great Britain (including Gibraltar),
Greece, Hungary, Italy, Portugal, Serbia,
Slovenia, Spain, and the Netherlands. At
least six sites, the Naciekowa, Obok
Wschodniej, Radochowska, and
Wschodnia Caves from the Sudety
Mountains and the Biśnik and Dziadowa
Skała Caves from the Kraków-
Częstochowa Upland, have documented
the presence of the leopard in Poland
between MIS 10/9 and MIS 3.
(Marciszak et al., 2011, 2022; Krajcarz

et al., 2014). As summarized by
Marciszak et al. (2022) the Pleistocene
history of P. pardus in Europe has been
documented from 312 localities.

Diedrich (2013) lists four
Pleistocene leopard subspecies in Europe:
Panthera pardus begoueni (Fraipont,
1923), Panthera pardus sickenbergi,
Schütt, 1969, Panthera pardus antiqua
(Cuvier, 1835), and Panthera pardus
spelaea Bächler, 1936. The oldest lived
0.6 Mya, and the youngest (P. p. spelaea)
appeared at the beginning of the Late
Pleistocene. It survived until about 0.024
Mya in some parts of Europe (Diedrich,
2013).

After Diedrich (2013) in the mid
Middle Pleistocene in Europe appeared
P. p. sickenbergi around 0.6 Mya. Schütt
(1969) and Khalaf-von Jaffa (2013)
assume that P. p. sickenbergi in Europe
was replaced by the modern form in the
Middle Pleistocene. P. p. sickenbergi is
considered “a member of a fully
interglacial forest fauna” (Khalaf-von
Jaffa, 2013: p. 6).

In addition a new subspecies
Panthera pardus vraonensis Nagel, 1999)
was described from Holocene deposits of
Attica (Southern Greece), dated
9375±1105 BP (Bachmayer et al., 1988)
and 0.025-0.007 Mya (Diedrich, 2013).
The last author considered P. p.
vraonensis a younger synonym of P. p.
spelaea.

The youngest European leopard
records came from Ukraine (1st c. AD)
and Italy (Sommer & Benecke, 2006).
These authors note that the question on
the natural distribution of P. pardus in
the sub-Atlantic in Europe remains
unresolved.

It is believed that the last European
Ice Age leopards (P. p. spelaea) survived
in Europe until 0.025-0.024 Mya
(Diedrich, 2013; Paijmans et al., 2018).
The Iberian Peninsula was the last
European refuge for the species
(Marciszak et al., 2022). Paijmans et al.
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(2018) found a deep split between
African and Eurasian lineages (~0.71
Mya), with European ancient samples
being sister to all Asian lineages (~0.48
Mya).

At present in Europe the leopard (P.
p. tulliana) survived only in the North
Caucasus.

Panthera pardus spelaea on the
Balkans and Western Anatolia

So far, 15 Quaternary localities of
leopards are known from the Balkan
Peninsula. Pleistocene bones of P. p.
spelaea were excavated in 7 localities in
Greece: (1) Loutra Arideas Bear Cave –
Macedonia (Τsoukala et al., 2006;
Symeonidis et al., 1980); (2) Vraona
Cave – Attica (Fischer, 2000; Diedrich,
2013; Symeonidis et al., 1980; Nagel,
1999); (3) Petralona Cave – Chalkidiki
(Baryshnikov & Tsoukala, 2010); (4)
Dryos Cave - Eastern Macedonia and
Thrace (Diedrich, 2013; Georgiadou-
Dikaioulia et al., 2002); (5) Klisoura
Cave - Western Peloponnese
(Koumouzelis et al., 2001); (6) Apidima
Cave - Mani Peninsula (Fischer, 2006;
Diedrich, 2013) and (7) Kitseli karst -
Alea, Nemea, Peloponnese (Diedrich,
2013). Bone remains and partial
skeletons have been excavated also in
Serbia in (8) Baranica II Cave – south-
eastern Serbia (Dimitrijevic, 2011); and
Bosnia and Herzegovina in (9)
Vjetrenica Cave - southern Bosnia and
Herzegovina (Diedrich, 2013; Miculinic,
2012).

Holocene records of leopard
remains are known also from: Greece -
Vraona Cave – Attica (Symeonidis et al.,
1980), Montenegro - Crvena Stijena
(March et al., 2017), and Late
Pleistocene (Paleolithic) from Romania -
Northern Dobrudja (Ştefan &
Dumitraşcu, 2022). After Spassov and
Stoytchev (2005) “The supposition that
it inhabited South-Eastern Europe until

the Holocene is indirectly supported by
the discovered Neolithic and Eneolithic
figurines of leopards in Bulgaria and
Romania.” (Spassov & Stoytchev, 2005:
p. 13).

Recently in the neighboring Turkey
after Başkaya et al. (2022) 84 new
records (of P. p. tulliana) were obtained
from 54 localities, most of them from the
northeastern parts of the country, i.e. the
spread of the species has been
conclusively proven.

Late Pleistocene Anatolian records
came from Karain Cave - SW Anatolia
(Diedrich, 2013).

Fossil record of Panthera pardus
in Bulgaria

The fossil record of P. pardus in
Bulgaria came from two Late
Pleistocene localities, one in northern,
and the other in southern Bulgaria (Fig.
1).

Fig. 1. Location of the Pleistocene
sites of Panthera pardus and the
prehistoric and ancient monuments of
leopard images in Bulgaria: Squares –
fossil record: Bacho Kiro Cave (1),
Triagalnata Cave (2); Circles –
archaeological monuments: Eleshnitsa
(3), Gnilyane (4), Dolnoslav (5),
Golyamo Delchevo (6), Mezek (7),
Silistra (8, 9), Varna (10), Nesebar (11),
Gradeshnitsa (12).

The first remains of leopards in the
country have been uncovered in the
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Bacho Kiro Cave (near town of
Dryanovo, Gabrovo Province). They are
dated to the Late Pleistocene (47,000 -
29,000 BP) (Wiszniowska, 1982). In
2019 Nikolay Spassov (NMNHS - BAS)
identified new finds (limb bones) of P.
pardus in this cave.

In 1997 in the Triagalnata Cave in
the Western Rhodopes Mts. (near the
village of Borino, Smolyan Province)
were found mandibles of two leopards
(male and female). They have been dated
to the Late Glacial age (15,570±310 BP),
ones of the youngest finds of P. p.
spelaea in Europe (Spassov & Raychev,
1997). Based on detailed comparisons of
teeth as well as other features, the
authors found that "Rhodopean" leopard
completely fitted the characteristics of
previously known Mediterranean
leopards. These authors believe that at
least the eastern Mediterranean leopards
were identical to those of the Middle
East and probably belonged to the same
subspecies.

Panthera pardus in the
monuments of prehistoric and ancient
art in Bulgaria

Panthera pardus in the
prehistoric (Neolithic and Chalcolithic)
monuments

At the beginning of the 1980s, a
ceramic figurine depicting a leopard was
excavated in the area of "Delnitsi" near
the village of Eleshnitsa (vicinity of
town of Razlog, Blagoevgrad Province)
in the valley of the Mesta River (Fig. 2).
It is dated 6000 BC (Early Neolithic)
(Nikolov & Maslarov, 1987). The figure
is so realistic that it is believed that the
ancient sculptor was well acquainted
with the depicted large predator.
According to the authors, only the front
part of the sculpture (head and neck) was
found. "The ancient sculptor skillfully
depicted the characteristic features of the

head of this predator. To a high degree,
this is due to the successfully modeled
nose and the eyes elongated into slits.
The mouth is represented slightly open.
The ears are elongated to the sides and
upwards. The animal's expression shows
attention, tension. The head was covered
with a red engobe of which only traces
have survived. The same goes for
decorating with white paint. Remains of
it can be seen in the mouth (probably the
teeth of the predator were shown) and
also around the eyes (probably the
spotted fur of the leopard was depicted)”
(Nikolov & Maslarov, 1987: p. 10-11).
The authors state that no other Neolithic
figurines of leopards are known in that
part of the Balkans. After them in Asia
Minor and Anatolia, the cult of the
leopard is attested from the early
Neolithic and continued until the Iron
Age (6th – 2nd millennium BC).
Commentary: The statuette fragment
undoubtedly represents a carnivore
mammal of the cat family. Characteristic
features in habit such as coloration, limb
proportions, length and shape of ears of
(theoretically) possible species exclude
caracal Caracal caracal (Schreber,
1776), serval Leptailurus serval
(Schreber, 1776), lynx Lynx lynx
(Linnaeus, 1758), tiger Panthera tigris
(Linnaeus, 1758), cheetah Acinonyx
jubatus (Schreber, 1775) and wildcat
Felis silvestris Schreber, 1777. The
statuette of the head has the greatest
similarity with a lion (lioness) Panthera
leo (Linnaeus, 1758) and a leopard. The
patterns, which can be seen as marks on
the head, have served archaeologists as
proof that it is a leopard. We can only
tentatively accept this. It seems less
likely to depict a female lion (lioness)
than a leopard.

Another miniature statuette of a
(presumed) leopard (Fig. 3) was found in
the Okol Glava Locality, near the former
village of Gnilyane (now part of the
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town of Novi Iskar, Sofia Province),
dated 3000-1900 BC, i.e. from the late
Neolithic (referred to s. c. Kurilo culture)
(Spassov & Raychev, 1997).

Fig. 2. Leopard figurine head from
Eleshnitsa village. Early Neolithic (after
Nikolov & Maslarov, 1987).

After these authors “The eyes of
the depicted beast of prey from Gnilyane
are specially emphasized. They are big
and bulging, typically feline. The
proportions are those of a large felid -
rather those of a leopard - without even a
hint of a lion mane.” (p. 86).
Commentary: The statuette fragment
appears eroded and particular details on
it are difficult to discern. A relatively
small head set on a thick neck is
noticeable. The maxillary part of the
skull is relatively short. This at least
distinguishes it from the canids and
approaches to the felids. Determining the
species affiliation of this find is quite
speculative.

“Images of leopard were also found
in Slatino (in the Struma Valley), and in
the lowest layer of the settlement mound
in Sedlare (in the Arda Valley) a female
ceramic statuette "sits" on an inlay,

which in Anatolia scholars always
interpret like leopard skin. In all three
cases the connection with Hajilar and
Çatalhüyük, where the cult of this animal
existed for quite long period (VII-II
millennium BC), is beyond any doubt.”
(Nikolova & Genov, 2013: p. 274).

Fig. 3. ?Leopard figurine head
from Gnilyane. Late Neolithic (town of
Novi Iskar; after Spassov & Raychev,
1999).

In Bulgarian archaeozoology the
locality near Slatino village is known
with its bone remains of European lion
Panthera leo persica (Meyer, 1826). The
site is dated the end of the early
Chalcolithic (middle of the 5th
millennium BC (Ninov, 1989).
Commentary: Despite the published
information about images of leopards
from the vicinity of the Slatino village,
the images themselves have not been
published and we cannot comment on
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the reliability of their identification as
leopards.

After Raduncheva (1994) for now,
only one female statuette dressed in
leopard skin is known from Bulgarian
lands. It was discovered in the
Chalcolithic production center near the
mentioned above Sedlare village,
Kardzhali region. Commentary: Despite
the published information about images
of leopards from the vicinity of the
Sedlare village, the images themselves
have not been published and we cannot
comment on the reliability of their
identification as leopards.

“In some of the temples of
Dolnoslav, altars reminiscent of the
outline of the "cat's" head were found. In
one of the temples, a three-meter figure
of a lying leopard was cleared. Despite
the large schematization of the image,
the small dimples covering the back of
the animal allowed us to identify its
species affiliation [as leopard - Z. B.].”
(Raduncheva, 1994). “That is why the
presence of leopard figurines and relief
images of the same animal in a temple
complex, such as the one near the village
of Dolnoslav, is of great importance.”
(Raduncheva, 1994). Radiocarbon dating
5530 and 5480 ± 60 BP confirm the
reference to Late Chalcolithic
(Boyadzhiev, 1992). Commentary:
Unfortunately, we could not come across
any published images of the analyzed
finds. Undoubtedly, "a three-meter
figure of a lying leopard" would be of
great interest, but at this stage any
comments would be unwarranted.
Another publication by Raduncheva &
Koleva (1987) presents a fragment of a
miniature ceramic statuette representing
the head of a large felid - lion or leopard
(Fig. 4). Deliberately placed dots (round
dark spots) are noted at least on the
lower jaw. There is one in the area of the
nose and another under the left eye. The
sickle-shaped depiction of the left eye

matches the leopard's short cross-eyed
black belt. The slope of the snout and the
straight section of the left mandible also
correspond to those of the leopard. The
resemblance to a leopard cannot be
completely ruled out. It even seems
plausible.

Fig. 4. Ceramic sculpture
(fragment) of the head of a large felid
from Dolnoslav. Late Chalcolithic (after
Raduncheva & Koleva, 1987).

An impressive statuette of a big cat
(Fig. 5) was found in the settlement
mound next to the village of Golyamo
Delchevo, Varna region. “The paws, the
tail and especially the decoration of the
statuette from Ploska Mogila speak for
the belonging of the depicted specimen
to the group we are interested in. The
graphite decoration applied to the body
gives reason to assume that this is an
animal with banded skin decoration.
Therefore, we believe that it may be an
image of a tiger. The statuette from
Golyamo Delchevo is a specimen with
an unprecedentedly good and accurate
rendering of the facial features and the
silhouette of the entire figure
(Raduncheva, 1994: p. 48). Commentary:
The first cervical vertebra of a lion was
also found in the Neolithic settlement
near Golamo Delchevo. The leopard in
this locality has not been identified by
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bone remains (Ivanov & Vasilev, 1975).
The proportions of the head, the position
of the forelegs, the length and roundness
of the posterior part of the body and the
inception of the tail (which is not
preserved) point to a large felid. The
most likely possible species are leopard
and lion. Definitely not an adult male
lion with a mane. A leopard is more
likely to be depicted.

“In the museum in the city of
Vratsa, a large clay vessel is preserved,
the upper part of which is decorated with
highly schematic images of leopards,
which are repeated rhythmically over the
entire circumference of the vessel 13.”
(Fig. 6). “They are used as a decorative
motif.” (Raduncheva, 1994: p. 48).
Commentary: In fact, it is a find from the
5th millennium BC from Gradeshnitsa
(Pleven region) (Nikolov, 1974). The
rounded head, the spotting of the whole
body with circular black dot-like spots,
the two front legs (also completely
spotted) are clearly visible. The body is
slender, but the front legs are not
elongated as in the cheetah. It is not
excluded that a decorative motif was
depicted, in which images of a leopard
were also included.

Fig. 5. Statuette of a leopard from
Golyamo Delchevo (Varna Region).
Neolithic (after Raduncheva, 1994).

According to Spassov & Raychev
(1997), the Neolithic images of leopards

suggest that during the Neolithic it still
inhabited Bulgarian territory.

Fig. 6. Stylized image of a leopard.
Gradeshnitsa. 5th millennium BC (after
Raduncheva, 1994).

Panthera pardus in the historic
(Antiquity) monuments

In the decorating of the red-figured
bell-shaped crater (Fig. 7) from Milkova
Mogila near Mezek village (Haskovo
Province), dated end of 2nd quarter of 4th

c. BC after Lazarov (1990) the “second
satyr, bearded, naked, slung on left thigh
leg leopard skin, in profile to right”
(Lazarov, 1990: p. 110). Commentary:
The curve of the posterior part of the tail,
its rounded tip, as well as the evenly
spaced round dotted black markings on
the light background of the skin match
those of the leopard.

Another bell-shaped krater (vessel)
of 360-340 BC, found in 1958 in the
necropolis of Messambria (now Nesebar),
depicts Dionysus semi-recumbent on a
bed covered with leopard skin. About
another red-figured crater (Fig. 8), dated
4th c. BC Bakalova-Delijska (1960)
mentions “a young maenad, … clothed
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in leopard skin (p. 254)”, “the tossed
leopard skin with heavily flared ends (p.
254)”, and “bed covered with leopard
skin (p. 258)”. Commentary: Regardless
of the (bad) quality of the illustration
(Fig. 8), two details are clearly visible -
the light background of the skin with the
dark point-like spots (some of which
have a light central part), as well as the
skin of the skinned two legs (?forelegs)
of the animal.

Fig. 7. Red-figured bell-shaped
crater from Milkova Mogila near Mezek
village. End of 2nd quarter of 4th c. BC.
(Haskovo Province; After Lazarov,
1990).

However, this plot, as noted by
Lazarov (1990), was very widespread in
the Hellenistic world in antiquity. It is
quite common on the ancient painted
ceramics in Bulgaria. Commentary: The
leopard skins were a widespread detail in
the pictures representing the life of the
ancient Hellenes. This means (regardless
of the reliable identification of the skins

as leopard skins) that in our case this
ancient monument from Nessebar could
not have any relation to the past
distribution of the leopard in Bulgaria.

In one of the most significant
monuments of Roman art in Bulgaria,
the late antique Roman tomb in Silistra
(dated the middle of the 4th c. AD;
during the reign of Emperor Theodosius,
379-395 AD) on the vault we find
realistic depictions of leopards (Fig. 9).
According to Georgi Alexandrov
(unpubl. data), this plot is often present
in the iconography of Roman art as a
certificate of noble origin, power and
might. However, no one doubts the
presence of leopards on Bulgarian lands,
brought from the Roman provinces of
Asia Minor and Syria. After (Atanasov,
2014) “… on the vault four times [the
owner of tomb – Z.B.] is … shown …
while hunting leopard, boar, bear, and
birds.” (p. 17). Commentary: The round
head, the rounded ears, the short muzzle,
the position of the forelegs, the clear
dotted dark markings on the body point
to a leopard. On the other hand, the
elongated nasal part is characteristic of
canids rather than felids. There are other
images in this ancient monument that
most archaeologists identify as leopards.

An excellently preserved bronze
statuette of a leopard (Fig. 10) is found in
the same Roman tomb in Silistra. It has
been identified by archaeologists as leopard.
Commentary: The powerful body, the
strong legs, the long curved tail ending
without a tassel like a lion’s tail, as well as
the markings on the body (although not dots,
but elongated) point to the leopard.

“Completely in the spirit and
aesthetics of "Developed Style" is one of
the most impressive engravings among
the early graffito ceramics from Bulgaria.
The vessel [from Varna – Z.B.] is wide
open and the entire inner plane is
occupied by a figure of a running
leopard.” (Fig. 11).
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Fig. 8. Red-figured crater of
necropolis of Nessebar. 4th c. BC (after
Bakalova-Delijska, 1960).

Fig. 9. Image of ? a leopard from a
sgraffito fresco on the ceiling of a Roman
tomb in the city of Silistra. Middle of the 4th

century AD (after Atanasov, 2014).

“The silhouette is engraved with a
fine line, the spots are recreated by multi-

Fig. 10. Statuette from a chariot of
a noble Roman from Durostorum
representing a leopard. Late 3rd - early
4th century (after Atanasov, 2014).

ple concave points, the head is
comparatively small, and the animal has
a wide open mouth and a prominent
tongue. The strong ones legs and strong
neck emphasize the physical power of
the predator. The body ends with a long
tail, the tip of which is shaped like a
palm tree. The image is made with
exceptional skill, a sense of proportion
and movement plasticity.” (Manolova-
Voikova, 2003: p. 215). This monument
is dated 2nd half of 11th to 12th c. AD.
Commentary: The image is highly
stylized. The contours of individual parts
of the body are depicted by arcs. The
mottling of the body is carefully
represented by arranged black spots on a
light (white) background. The head is
also highly stylized, but the animal's
right eye, two ears, upper and lower jaw,
teeth and tongue are well distinguished.
The two front legs are thin and strongly
elongated. They look more like the legs
of a cheetah. However, the vertical black
patch over the eyes is very characteristic
of the cheetah, which is clearly absent
here. Of the hind legs of the image, only
their upper (proximal, femoral) part is
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preserved. The dating (11th -12th c.) in
itself shows that it is not a depicted
animal, delivered from nature. This
monument also has nothing to do with
clarifying the past distribution of the
leopard in Bulgaria.

Fig. 11. Pottery ceramics from
Varna. Middle of 12th c. AD. (after
Manolova-Voikova, 2003).

In the "Great Lavra" Monastery in the
town of in Veliko Tarnovo a clay
candlestick was found. It has “… a heraldic
image on the bottom of a clay vessel - two
leopards facing each other, and between
them - a stylized double-headed eagle..."
(Popov, 1983: p. 118). Commentary: The
find is dated 12th c. AD. The publication for
this monument contains no illustration, but
its dating clearly indicates that it could not
serve the purposes of the present study.

Conclusions
From the presented data for 2

Pleistocene sites, 6 prehistoric (Neolithic
and Chalcolithic) and 8 historical
(antique and medieval) monuments, it
can be concluded that the leopard existed
in Bulgaria until the end of the
Pleistocene (until about 15,000 years
ago). So far, there is no irrefutable
evidence of its existence during the
Holocene (Neolithic and Chalcolithic),
despite the assumptions made in the

literature about this. Some of the
examined prehistoric monuments
(Eleshnitsa, Dolnoslav, Golyamo
Delchevo) probably represent statuettes
of leopards, but most of the later images
from antiquity were most likely
borrowed from the southern provinces of
the Roman Empire and cannot serve as
evidence for the distribution of the
leopard in Bulgaria in the historical
times. So far, no leopard bone remains
have been found in Neolithic and
Chalcolithic settlements in the country,
but lion remains have been found in a
number of sites. As noted above, other
researchers state that the leopard could
inhabited South Eastern Europe until the
Holocene (Spassov & Raychev, 1997).

The analysis also showed
something else: the archeozoological and
art history literature in Bulgaria is to a
certain extent "contaminated" by
arbitrary interpretations of archaeologists
or specialist in arts, which probably
distorts our ideas about the past
distribution of some animals. In such
cases, the relevant finds (archaeological
monuments) must be re-examined by
zoologists, taking into account
characteristic morphological details in
habitus of animals, as well as their
fossil/subfossil record.
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Abstract. The study presents for the first time summarized data on the presence of the
Woolly Mammoth remains in Bulgaria from literature data, published in the last 144 years.
The exact dates of the appearance and disappearance of the species in the country remain
unknown. All the 31 published localities outlined the species presence between 90,000 and
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Introduction
The Woolly Mammoth, Mammuthus

primigenius (Blumenbach, 1799), is the
most common species of the late
Pleistocene megafauna of the mammoth
steppe biome and the largest Quaternary
land animal of Holarctic. Its lineage arose
in northeast Siberia (Beringia) and its
ancestor is the steppe mammoth -
Mammuthus trogontherii (Pohlig, 1885)
(Kurten, 2007; Lister & Sher, 2015). The
Woolly Mammoth appearance in Europe
after 200 ka is a result of a migration from
the east (Stuart et al., 2002).

At the height of its distribution it
was spread on three continents - Europe,
Asia and North America. The Woolly
Mammoth survived until 3,700 BP
(Lister & Bahn, 2007; Vartanyan et al.,
2008; Krzemiñska et al., 2010).

In the Pleistocene the territory of
Bulgaria was part of its range on the
Balkans. After Álvarez-Lao et al. (2009)

and Ma et al. (2021) the southern
species’ range border in the SE Europe
passed through Balkans (the southeast
parts of Bulgaria) and the southern
Pyrenees.

The most detailed information
about the species in Bulgaria is presented
by Markov (pers. comm.), who revised
most of the preserved remains and
summarized that M. primigenius in
Bulgaria is known with “over ten finds”
from 6 localities: Burgas, Zaraevo, Slivo
Pole, Ryahovo, Cherepish and Parvomay.
The author claims that “finds of M.
primigenius in Bulgaria are usually
single - without accompanying fauna,
with unclear stratigraphy and,
accordingly, of unknown age”. ... (p.
163). “Separate teeth and a few
mandibles, mainly from North Bulgaria,
demonstrate the presence of the species
in the country. Again, these are isolated
finds without other fauna, and the ineres-
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ting problem of the last occurrence of
this species in Bulgaria remains
unresolved.” (Markov, pers. comm.: p.
145).

After Popov (1929a) in Bulgaria
“mammoth remains were found in many
places (Ruse, Popovo, Markovcha (pr.
Markovo) village, Karlukovo village,
Burgas, etc.)”. Bakalov (1932) reports on
Woolly Mammoth’s remains found near
Burgas, Aytos, Novi Pazar, Haskovo, etc.
Nikolov (1963) summarizes that remains
of Woolly Mammoth in Bulgaria have
been uncovered in the regions of Sofia,
Lom, Svishtov, Ruse, Yambol, Plovdiv
and many other places. Fuchs (1879) and
Petz (1879) after Nikolov (1977)
described fossils of M. primigenius from
the vicinities of Stara Zagora1 and
Yambol.

All these scattered data show that
the distribution of the Woolly Mammoth
in Bulgaria has not been the subject of a
special study until now. The aim of the
present study is to provide the records of
the Woolly Mammoth remains in
literature.

Material and Methods
In the present study is given a

review of all available data on remains
of the Woolly Mammoth in Bulgaria.
For each site brief data on the location,
approximate altitude, age (dating) and
records, years and leaders of the
excavations, as well as the source of the
published data are presented (Table 1).

The chronostratigraphy follows
Cohen et al. (2013; Mya): Gelasian
2.588-1.800 (covering parts of the
former Late Pliocene - Early
Pleistocene); Calabrian 1.800-0.774
(Early Pleistocene); Chibanian 0.770-
0.129 (Middle Pleistocene); Upper
Pleistocene 0.129-0.0117 (Late

1 In his publication Nikolov (1977) mistakenly
names “Nova Zagora” as “Stara Zagora”.

Pleistocene); Greenlandian 0.0117-
0.0082 (Early Holocene); Northgrippian
0.0082-0.0042 (Middle Holocene); and
Meghalayan 0.0042-0.0001 (Late
Holocene).

Results and Discussion
Markova et al. (2010) state that “In

the Last Glacial Maximum (LGM), the
mammoth was widely distributed
throughout most of Europe except the
Iberian Peninsula, the Apennine
Peninsula, the Balkan Peninsula, and the
Crimea Peninsula.” (p. 482). It is
obvious that this author did not have the
data from Bulgaria and the other Balkan
(southern) countries. Gromov & Baranov
(1981) clearly state that the mammoth
range included Crimea and Tanscaucasia.
Other authors (Álvarez-Lao et al., 2009
and Ma et al. 2021) also support such a
statement.

Collected data presented here mark
that M. primigenius was present in the
Bulgarian fauna in the Calabrian,
Chibanian and the Upper Pleistocene,
covering a period, approx. 90,000 - ?26,
000 BP (Table1).

A part of the localities (Table 1),
are listed without specifying their exact
locations. This is because we follow
available published data. Thus, it turns
out that for Bulgaria there are reports in
the literature about records of M.
primigenius in at least 31 localities.

Obviously, the woolly mammoth
disappears from the fauna of Bulgaria
during the late Pleistocene. “The lack of
dated remains leaves the question of the
exact time of the species' extinction
unresolved.” (Markov, pers. comm.: p. 192).

As is shown in Fig. 1 all the 31 localities
are located in the lowlands and plains - the
Danube Plain, the Upper Thracian Plain, the
Burgas Lowland and the Sofia Valley.
Several localities in the northwestern Bulgaria
are found in the mountain foothills - in the
Pre-Balkan. It makes an impression that the
species has not yet been established in the
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southwestern part of the country. This
distribution is a result of the specific
orography of Bulgaria - the southwestern half

is mostly mountainous and unfavorable for
the woolly mammoths.

Table 1. Localities of fossil/subfossil bone remains of Mammuthus primigenius in
Bulgaria.

No Locality Location/
Province

Altitude
a.s.l. (m)

Age
Identification, type and number

of finds
Years and
leaders of

excavations
References

1. Samuilitsa
Cave

Near Kunino v.
(Vratsa P.)

ca. 360 Middle-Late
Paleolithic
(90 000 –
42 000 BP)

Elephas primigenius: “teeth” 1956-1959, N.
Djambazov

Djambazov
(1981)

2. Temnata
Dupka Cave

Near
Karlukovo v.
(Lovech P.)

250 Middle -
Late
Paleolithic
(31,900-
13,600 ВР)

Elephas primigenius: “many
bones”; „bones and teeth”; “a few
enamel plates from a molar; a
tusk fragment and a small milk
tooth”; „bones”

1938, R.
Popov;
1982, N.
Sirakov

Popov (1925,
1926, 1928,
1929b, 1931a, b,
1935, 1936,
1938); Mikov
(1926)
Beron et al.
(2006)

3. Ryahovo Near Ryahovo
v. (Ruse P.)

21 Middle-
Late
Pleistocene

Mammuthus primigenius: “left
m3, right m3, right m3, left m3,
right m3”

unknown Markov (pers.
comm.)

4. Kozarnika
Suhi Pech
Cave

Near town of
Belogradchik
Vidin P.

481 Late
Pleistocene
(31,000 -
26,000 ВР)

Mammuthus primigenius: 19
finds; “unidentified tooth”

1996-2005,
N. Sirakov,
J.-L.
Guadelli

Guadelli et al.
(2005);
Fernandez
(2009); Sirakov
et al. (2010,
2012)

5. Markovо Boshkov Dol
Locality, Near
Markovо
(Markovcha) v.
(Shumen P.)

275 Late
Pleistocene

Elephas primigenius: “a
complete skeleton”

1908,
unknown

Popov (1920;
1929b); Poppow
(1913)

6. Burgas Burgas City
(Burgas P.)

30 Late
Pleistocene

Elephas primigenius: “single
bones and teeth”; Mammuthus
primigenius: “right semimandible
with m3, together with a fragment
of the left m3”

unknown Anonym. (1901);
Popov (1929a);
Bakalov (1932);
Bakalov &
Nikolov (1964);
Markov (pers.
comm.)

7. “Karlukovo
caves”
(Prohodna
Cave,
Svirchovitsa
Cave)

Near Karlukovo
v. (Vratsa P.)

250 Late
Pleistocene

Elephas primigenius: “single
bones and teeth”

unknown Nikolov (1977,
1983); Popov
(1929a)

8. Pesht Cave Near Staro Selo
(Vratsa P.)

ca. 330 Late
Pleistocene

Mammoth: “fragments of a tusk” 1951-1953,
N.
Dzhambazov

Dzhambazov
(1952)

9. Navasen Near Navasen v.
(Haskovo P.)

96 Pleistocene Elephas primigenius: “one well-
preserved fossilized molar; part
of a tusk“

1932, D.
Ivanov

Anonym. (1932)

10. Ovcharitsa
River bank

Near
Troyanovo-2
Mine (Stara
Zagora P.)

105 Pleistocene Mammoth: “tusk” 1976. D.
Komitov

Radichev (1976)

11. Popovo Near town of
Popovo
(Targovishte P.)

210 Pleistocene Elephas primigenius: “single
bones and teeth”

1923, D.
Dobrev

Anonym. (1923);
Popov (1929a)

12. Golyamata
Peshtera

Near Veliko
Tarnovo (Veliko
Tarnovo P.)

230 Pleistocene Elephas primigenius: “small
fragments of lobe bones; right
lower jaw; several fragments of
left mandible; canine tooth;
fragment of a molar; more than
200 tusk fragments; main part of
tusk; atlas; body of cervical
vertebra; 6 processi transversi and
processi spinosi; more than 50
fragments of ribs (Costae); broken
humerus; three carpal bones (Ossa
carpi); two bones from the fingers
(Phalanges); several fragments of a
third phalanx (Phalanx tertia)”.

1900-1909, R.
Popov

Poppow (1913);
Nikolov (1977,
1983); Beron et al.
(2006)



The Wo o lly Mam m o th Mam m uthus p rim ig e nius (Blum e nbac h , 1799)...

18

13. Mladenova
Propast

Near Chiren v.
(Vratsa P.)

311 Pleistocene Elephas (Mammuthus)
primigenius; no data

1964, I.
Nikolov

Nikolov (1977,
1983); Beron et al.
(2006)

14. Zaraevo Near Zaraevo v.
(Targovishte P.)

299 Pleistocene Mammuthus primigenius: “left
and right semimandible with m1
sin. et dext.”

unknown Markov (2004,
pers. comm.)

15. Slivo Pole Near Slivo Pole
v. (Ruse P.)

23 Pleistocene Mammuthus primigenius: “right
m3; left m3, right m3”

unknown Markov (2004,
pers. comm.)

16. Cherepish Near R/W
station
Cherepish, near
Lyutibrod v.
(Vratsa P.)

215 Pleistocene Mammuthus primigenius unknown Nikolov (1969);
Markov (2004,
pers. comm.)

17. Parvomay Near town of
Parvomay
(Plovdiv P.)

134 Pleistocene Mammuthus primigenius: “a
fragment of m3d”

unknown Bakalov &
Nikolov (1964);
Markov (2004,
pers. comm.)

18. Pirgovo Near Pirgovo v.
(Ruse P.)

68 Pleistocene Elephas primigenius: “remains” 1890 V (1896)

19. Ruse Ruse City (Ruse
P.)

45 Pleistocene Elephas primigenius: “single
bones and teeth”

1895 V (1896); Popov
(1929a); Nikolov
(1963)

20. Chervena
Voda

Near Chervena
Voda v. (Ruse
P.)

134 Pleistocene Elephas primigenius: “mammoth
teeth”

1892 V (1896)

21. Harmanli Near town of
Harmanli
(Haskovo P.)

60 Pleistocene Elephas primigenius:
“one well-preserved fossilized
molar; part of a tusk; large leg
bone”

1931-1932 Anonym. (1932)

22. Nova
Zagora

Near town of
Nova Zagora
(Sliven P.)

196 Pleistocene Elephas meridionalis:
no data;
Elephas (Mammuthus)
primigenius: no data

unknown Fuchs (1879);
Nikolov (1977)

23. Yambol Yambol City
(Yambol P.)

114 Pleistocene Mammoth: No data;
Elephas (Mammuthus)
primigenius:
No data

unknown Fuchs (1879);
(1879); Nikolov
(1963)

24. Aytos Near town of
Aytos (Burgas
P.)

95 Pleistocene Elephas primigenius: no data unknown Bakalov (1932)

25. Novi Pazar Near town of
Novi Pazar
(Shumen P.)

156 Pleistocene Elephas primigenius: no data unknown Bakalov (1932)

26. Haskovo Haskovo City
(Haskovo P.)

203 Pleistocene Elephas primigenius: “two
tusks”

unknown Bakalov (1932)

27. Lom Near town of Lom
(MontanaP.)

20 Pleistocene Mammoth; no data unknown Nikolov (1963)

28. Sofia Sofia City
(Sofia City P.)

555 Pleistocene Mammoth; no data unknown Nikolov (1963)

29. Svishtov Near town of
Svishtov (Veliko
TarnovoP.)

88 Pleistocene Mammoth; no data unknown Nikolov (1963)

30. Plovdiv Near Plovdiv City
(Plovdiv P.)

164 Pleistocene Mammoth; no data unknown Nikolov (1963)

31. Unknown
locality

- - - Mammuthus primigenius: right
m3

unknown Markov (pers.
comm.)

Therefore, it is interesting to note here
that the data from Bulgaria do not support the
presented distribution map of the species by
Álvarez-Lao et al. (2009), which shows that
in the Balkans its range reached the Aegean
Sea, but it is unknown why the Balkan Black
Sea Coast remained outside it (Fig. 8, p. 67).

Conclusions
The presented data confirm that the

territory of Bulgaria was part of the woolly
mammoth’s distribution range during

Pleistocene. The species was common in
the largest plains and lowlands, at least in
the late Pleistocene. The exact dates of the
appearance and disappearance of the
species in the country remain unknown. All
the 31 published localities outlined the
species presence at least between 90,000
and 26,000 BP. The majority (74 %) of the
localities were situated between 20 and 250
m.a.s.l. The maximal localities altitude is
555 m a.s.l. The total number of the known
records exceeds 300.
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Fig. 1. Distribution of the Woolly Mammoth (Mammuthus primigenius) in the
Pleistocene in Bulgaria (ref. to Table1): Samuilitsa Cave (1), Temnata Dupka Cave (2),
Ryahovo (3), Kozarnika Suhi Pech Cave (4), Markovо (5), Burgas (6), “Karlukovo
caves” (Prohodna Cave, Svirchovitsa Cave) (7), Pesht Cave (8), Navasen (9),
Ovcharitsa River bank (10), Popovo (11), Golyamata Peshtera (12), Mladenova
Propast (13), Zaraevo (14), Slivo Pole (15), Cherepish (16), Parvomay (17), Pirgovo
(18), Ruse (19), Chervena Voda (20), Harmanli (21), Nova Stara Zagora (22), Yambol
(23), Aytos (24), Novi Pazar (25), Haskovo (26), Lom (27), Sofia (28), Svishtov (29),
Plovdiv (30).

For a significant part of the
localities reported in the literature (18
out of a total of 31), there is no data on
their specific location, as well as on the
nature of the finds. However, the data
collected here allow for the first time to
outline the former general distribution of
the woolly mammoth in Bulgaria, a key
territory of the Balkan Peninsula and the
periphery of the species range.

The first information about the
species in Bulgaria was published 144
years ago (Fusch, 1879). It is apparent
that all finds except those confirmed by
Markov (pers. comm.) need to be revised
in light of modern understandings of the

composition of the genus Mammuthus
Brookes, 1828 and the distribution of
species within it. Unfortunately, the
majority of these materials are now lost,
their whereabouts are unknown, and they
cannot be revised.

It is possible that some of the
reports in the last century were
misidentified and belonged to other
species of the genus Mammuthus such as
M. rumanus (Stefanescu, 1924), M.
meridionalis (Nesti, 1825), M.
trogontherii (Pohlig, 1881), reported for
the country by Markov (pers. comm.), as
well as of M. intermedius (Jourdan,
1861). However, any suggestion in this
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direction would be speculative today.
The information collected and presented
here reflects the real state of the problem
in Bulgaria at the present time.

Thus, at first glance, the present
review is belittled. However, it is
necessary to compile a comprehensive
view of the state of study of the species,
a research that has not been done so far.

As seen, the distribution of the
mammoth has never been the subject of
a specific research. Bearing in mind the
wide distribution of the species and its
large body size, which make it extremely
advantageous in terms of taphonomy,
there is no doubt that this scarce
information will be supplemented to
compile a more detailed picture of the
appearance, distribution and
disappearance of this species in the
country.
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Abstract. At least a total of 73 observations of the greater flamingo in Bulgaria have
been recorded between 1864 and 2023, 69.2 % of which have been done in autumn-
winter. The species has been observed in no less than 17 localities, 9 of which are
located along the Bulgarian Black Sea coast. The largest number of flamingos
observed at a single locality (Atanasovsko Lake) exceeds 3000 birds. Burgas
wetlands (Atanasovsko Lake, Pomoriysko Lake, Poda Protected Area) are the most
often visited sites in the country. In the spring of 2023 the flamingos attempted
breeding (nest constructing) in Atanasovsko Lake.

Keywords: Water birds, Endangered birds, Birds of coastal lagunes, Changes in
avian phenology.

Introduction
In the recent European avifauna, the

greater flamingo (Phoenicopterus roseus
Pallas, 1811) is a Tertiary relict. The
oldest fossil record of flamingoes
(Phoenicopterus spp.) on the Balkan
Peninsula originates from the Late
Miocene of Pikermi, Greece (Mlíkovský,
2002).

The present conservation status of
the greater flamingo is globally “Least
Concern”. It is an aquatic bird, mainly
occuring in brackish and saline wetlands
in thrеe zoogeographical realms –
Afrotropical, Indomalayan, and
Palearctic (BirdLife International, 2022;
Salvador et al., 2022).

Most of present territory of
Bulgaria lies out of the recent breeding
species’ range (Salvador et al., 2022).
The aim of the present study is to
summarize and analyze all published
data from the country, as well as

available unpublished observations of
Bulgarian and foreign ornithologists
about distribution of the greater flamingo
in Bulgaria from the beginning of
ornithological studies until 2023.

The species is considered as
“Endangered” in the "Red Book of PR of
Bulgaria" (Boev, 1985). Michev (1990)
refers greater flamingos in Bulgaria as
Phoenicopterus ruber roseus Pallas,
1811, a taxon that is now regarded as
Phoenicopterus roseus roseus Pallas,
1811 (Dickinson & Remsen, 2013).

Material and Methods
An attempt to check and gather all

scattered data on the species’
observations in the country is made since
the earliest publications of 19th century
of foreign explorers. Brief data on the
observed birds, number, date, the age of
individuals, localities and references of
all observations are provided, divided in
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five groups according to bird phenology:
(1) spring migration (1 March - 19 April),
(2) breeding season (egg laying – 20
April – 15 May; chick hatching – 15
May – 15 August), (3) autumn migration
(16 August - 30 October), (4) wintering
(1 November – 29 February) (after
Cramp & Simmons, 1977), and (5)
untimed observation (Table1).

It should be noted that, in addition
to the data collected here from published
reports, a number of other data (with
varying degrees of precision, some with
limited access) are available, most of
which coincide with the main localities

of the species presented in the article.
For seasonal species’ occurrence we
used data of Ebird (2023). The
accessible data of the Bulgarian Society
for the Protection of Birds (BSPB) have
been used also. Most of the observations
made by the experts of the BSPB are
regularly published online in various
news site in the Internet. They are cited
here under the names of the
corresponding observers. Often the same
observation was reported multiple times
at different sites. In such cases, we have
presented these data in the Table. 1 only
once.

Table 1. Observations of the greater flamingo in Bulgaria (1864-2023).

No Date Locality Region Observed birds Reference
Spring migration (1 March – 19 April)

1. 24.03.1912 near townofSvishtov Veliko Tarnovo
Region 1 Wallis (1913)

2. 28.03.1981 AtanasovskoLakenearBurgasCity Burgas Region 1 Nankinov & Darakchiev
(1981)

3. 28.03.1912 NearSofia Sofia Region 1 Wallis (1913)

4. 10.04.2023 AtanasovskoLakenearBurgasCity Burgas Region ~600 including
80 nesting BSPB (2023a)

5. 18.04.2023 AtanasovskoLakenearBurgasCity Burgas Region
~600 including
80 nest
constructing

[Mladenov] 2023

Breeding period (20 April – 15 August)
6. 26.04.1991 FishpondsnearYambolCity Yambol Region 9 Nankinov & Kirilov (1992)
7. 26.04.2022 ShablaLake Dobrich Region >29 Krasteva (2022)

8. May 1966 AlepuMarshnear townofSozopol Burgas Region 5 Nankinov & Darakchiev
(1981)

9. End of May
1992

northern part of Atanasovsko Lake near
Burgas Burgas Region 300 Nankinov & Kirilov (1992)

10. Spring,2022 ShablaLake Dobrich Region ~ Nikolova (2022)

11. 29.05.2017 PodaProtectedArea Burgas Region ~ Vladimyr Deryabin

12. spring,1965 NanevskaTuzla (Taukliman) Dobrich Region ~ 10 Slavinski (1973); Boev (1982)

13. spring,1890
Iskar River between the villages
KumanitsaandVrazhdebna Sofia Region 4 Hristovich (1893); Vasilev

(1953); Boev (1982)

14.
spring and
summer,
1981

Salt Farms, Atanasovsko Lake near
BurgasCity Burgas Region 1 juv. Boev (1982)

15. 17.08.2019 AtanasovskoLakenearBurgasCity Burgas Region 30 P. Iankov (unpubl. data)

16. 19.08.2019 AtanasovskoLakenearBurgasCity Burgas Region 159
(120 ad., 39 juv.) Kehayova (2019)

17. 20.08.2023 AtanasovskoLakenearBurgasCity Burgas Region 15 Z. Boev (unpubl. data)
18. 25.08.2023 AtanasovskoLakenearBurgasCity Burgas Region 338 BSPB (2023b)

19. late August
2019 AtanasovskoLakenearBurgasCity Burgas Region 160 Kehayova (2022)

20. Breedingseason
Mandra-Poda Lake Complex near
BurgasCity Burgas Region 1-4 Kostadinova & Gramatikov

(2007)
Autumn migration (16 August – 30 October)

21. 01.09.1990 Valley between towns of Aytos and
Kameno Burgas Region ~1500 Nankinov & Kirilov (1992)

22. 03.09.1981 AtanasovskoLakenearBurgasCity Burgas Region 1 ad. Boev (1982); Vatev (1991)
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23. 09.09.2022 PomoriyskoLake Burgas Region ~3000 Suknarov (2022)

24. 16.09. -
15.10.2014 AtanasovskoLakenearBurgasCity Burgas Region 2 juv. Valcheva (2014)

25. 17.09.2019 StudenKladenetsReservoir Kardzhali
Region 13 BSPB (2019)

26. 20.09.1984 AtanasovskoLakenearBurgasCity Burgas Region 1 Michev (1998)
27. 21.09.1999 AtanasovskoLakenearBurgasCity Burgas Region 1 juv. Michev et al. (2004)

28. 24.09.1959 Persina Nature Reserve (Persina Island in
DanubeRiver) Pleven Region 6 Paspaleva-Antonova (1961);

Boev (1982); Vatev (1991)

29. 26.09.1981-01.1982 AtanasovskoLakenearBurgasCity Burgas Region 1 Michev (1997, 1998)

30. 29.09. 1981 nearBurgas Burgas Region 1 ad. Vatev (1991)

31. 20.09.1984 AtanasovskoLakenearBurgasCity Burgas Region 3 P. Arsov (Michev, 1997;
Michev et al., 2004)

32.
1st week,
October
2020

BurgasLake Burgas Region 1300 Anonym (2020)

33. 01.10.1982 nearBurgas Burgas Region 1 juv. Vatev (1991)

34. 10.10.2017 StudenKladenetsReservoir Kardzhali
Region

53
(14 ad., 39 juv.)

[Hristov, H.] (2017b);
Anonym. (2017b)

35. 11.10.2017 AtanasovskoLakenearBurgasCity Burgas Region 38 [Kolev] (2017)
36. 15.10.1986 nearBurgas Burgas Region 1 juv. Vatev (1991)

Wintering period (1 November – 29 February)
37. 09.11.2021 ShablaLake Dobrich Region 8 (2 ad., 6 juv.) [Iliev, M.] 2021
38. 09.11.2022 PomoriyskoLake Burgas Region 1400 Suknarov (2022)
39. 15.11.2022 PomoriyskoLake Burgas Region ~ Bedrosyan (2022)
40. 10.11.2001 AtanasovskoLakenearBurgasCity Burgas Region 1 juv. Michev et al. (2004)
41. 11.11.2018 AtanasovskoLakenearBurgasCity Burgas Region 134 Uzunov (2018)
42. 12.11.2022 AtanasovskoLakenearBurgasCity Burgas Region ~ 2300 [Tsenova] (2022)
43. 19.11.2014 AtanasovskoLakenearBurgasCity Burgas Region 2 ad., 3 juv. Chaleva (2014)

44. 19.11.1932 an island in Maritsa River near town of
Simeonovgrad

Haskovo
Region 6 Patev (1950), Vasilev (1953);

Boev (1982)
45. 26.11.2020 AtanasovskoLakenearBurgasCity Burgas Region 1646 Kehayova (2021)

46. November2020 AtanasovskoLakenearBurgasCity Burgas Region 785 Kehayova (2021)

47. November2016 StudenKladenetsReservoir Kardzhali
Region 7 [Hristov] (2017b)

48. 20.12.1962 AtanasovskoLakenearBurgasCity Burgas Region 6 Boev (1982)

49. 20.12.1970 nearBurgas Burgas Region 1
Johnson & Biber (1971);
Johnson (1989), cited after
Vatev (1991)

50. 30.12.2021-01.01.2022 AtanasovskoLakenearBurgasCity Burgas Region ~20 ad.,
~ 12 juv.

Z. Boev (unpubl. data)

51. 31.12.2022 AtanasovskoLakenearBurgasCity Burgas Region ~90 Z. Boev (unpubl. data)
52. 31.12.2022 PomoriyskoLakenear townofPomorie Burgas Region ~15 Z. Boev (unpubl. data)

53. Winter Mandra-PodaComplexnearBurgasCity Burgas Region 0-5 Kostadinova & Gramatikov
(2007)

54. Winter,
2019 AtanasovskoLakenearBurgasCity Burgas Region 159 Apostolov (2020)

55. 01.01.2023 AtanasovskoLakenearBurgasCity Burgas Region ~120 Z. Boev (unpubl. data)
56. 01.01.2023 PomoriyskoLakenear townofPomorie Burgas Region ~45 Z. Boev (unpubl. data)

57. 12-15.01.2023

Atanasovsko Lake and Poda Locality
near Burgas City. Pomoriysko Lake near
Pomorie

Burgas Region ~3000 Angelova (2023)

58. 12-15.01.2023

Atanasovsko Lake and Poda Locality
near Burgas City. Pomoriysko Lake near
Pomorie

Burgas Region 2712 BSPB (2023c)

59. 14.01.2017 ArdaRiver Kardzhali
Region ~ Anonym. (2017a)

60. 16.01.2023
Atanasovsko Lake and Poda Locality
near Burgas City. Pomoriysko Lake near
Pomorie

Burgas Region >2700 Dimitrov (2023)

61. 22.01.2021
Atanasovsko Lake and Poda Locality
near Burgas City. Pomoriysko Lake near
Pomorie

Burgas Region 981 Anonym. (2021a)

62. January PchelinaReservoir Pernik Region ~ Anonym. (2021b)
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Results and Discussion
20th century records on the Balkans
After Talpeanu & Paspaleva (1973)

the greater flamingo is accidental in the
neighbouring Romania, where it was
recorded in June, October and January.
The authors explained its appearance in
Romania by the movement of
individuals from the Caspian Sea or the
Camargue (Southern France), where the
species had breeding colonies. In 1969-
1972 it was recorded in the Sinoe lagoon
and the region of Galati on Danube
River.

Boev (1985) supposed that the birds
observed on the Balkan Peninsula most
likely originated from the former colony
from Van Lake in southeast Turkey.
Currently, Turkey's main breeding
colony is located in Lake Tuz (Balkiz et
al., 2007).

Current studies show that some of
the birds recorded in Bulgaria
(Atanasovsko Lake (Burgas Wetlands)
originate from Turkey, Greece, France
and Spain (Desant, 2021; Kehayova,
2021; [Tsenova, 2022]). The longest
distance of the young Mediterranean
greater flamingos dispersion is 2231 km

from Punta de la Banya (NE Spain) to
Atanasovsko Lake (Desant, 2021).

According to Michev (1990)
flamingos visit Bulgaria irregularly
outside the breeding period. Nankinov &
Kirilov (1992) stated that there is no
temporal pattern in visits of the greater
flamingo to Bulgaria and all published
reports from Bulgaria refer to
observations of single birds and small
groups. Michev et al. (2004) considered
the species as vagrant in Bulgaria. After
Kostadinova & Gramatikov (2007) the
species is represented in Bulgaria by
solitary birds that winter irregularly.
More recent observations from 2000
onwards show that the species has a
year-round presence in the country with
several tens and even hundreds or
thousands of individuals. Bulgaria is
located on the northern periphery of the
species’ European breeding range
(Michev, 1990; Salvador et al., 2022)

Recent distribution
In the data-base of e-bird (Ebird,

2022) a total of 754 species’
observations have been registered
throughout the year (except 2nd week of

2020

63.
January-
February
2016

StudenKladenetsReservoir Kardzhali
Region 12 [Hristov, H.] (2017a)

64. 01.02. 1982 AtanasovskoLakenearBurgasCity Burgas Region 1 ad. Nankinov & Darakchiev
(1981)

65. February1981 AtanasovskoLakenearBurgasCity Burgas Region 1 juv. Boev (1982)

Untimedobservations

66. 1864 DanubeDelta
At present out
of Bulgarian
territory

~ Allard (1864)

67. Migration
period

Salt marshes along the Bulgarian Black
Seacoast

(mainly) Burgas
Region ~ Simeonov (1972)

68. 2014-2016 AtanasovskoLakenearBurgasCity Burgas Region 3-5 Uzunov (2021)

69. [often] alongtheBulgarianBlackSeacoast. (mainly) Burgas
Region ~

Nankinov & Draktchiev
(1981); Boev (1985); Michev
(1990)

70. 1860-s near townofChernomorets Burgas Region ~ Hristovich (1893); Patev
(1950); Boev (1982)

71. 2018 AtanasovskoLakenearBurgasCity Burgas Region 4 Iankov (2019)
72. 2019 AtanasovskoLakenearBurgasCity Burgas Region 160 Adams et al. (2022)
73. 2022 AtanasovskoLakenearBurgasCity Burgas Region >1000 Adams et al. (2022)
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July) until 21.12.2022. These data have
been gathered between 1990 and 2023.

Collected data (Table 1) show a
permanent increasing number of bird
records in the country during the last
century, as also reported in Ebird. For
the first 100 years of ornithological
observations of the greater flamingo in
Bulgaria (1890-1990), a total of 23
notices of encounters of the species were
published in its modern territory (Table
1), representing 31.5 % of all published
observations, but sightings are becoming
significantly more frequent. Indeed, in
1990-2023 76.7 % of the encounters of
the species were reported. We should
have in mind the rapid increasing of the
number of Bulgarian and foreign
birdwatchers and field ornithologists in
the last decades. On the other hand, the
number of greater flamingos is
increasing globally, the species occupied
new breeding grounds in the
Mediterranean (Salvador et al., 2022).
Thus, the increased species’ presence in
Bulgaria is part of a larger process,
probably also due to global warming.

In the spring of 2023, the first
nesting attempts were already observed
of the greater flamingo in the
Atanasovsko Lake. About 80 birds from
the flock of about 600 birds staying in
the lake have started nesting, but eggs
laid and brooding have not been detected
([Mladenov], 2023; BSPB, 2023a), so
the establishment of a breeding colony at
this site could occur in the next years.

The Atanasovsko Lake is defined as
“the only more regular occurrence of the
greater flamingo (Phoenicopterus ruber)
in Bulgaria” in winter (Michev et al.,
2015).

Despite these discrepancies in the
data, we accept the overall change in the
frequency of sightings over the years
during the autumn-winter period is
similar to the data collected by us (Table
1). There is also a coincidence in the

reduction of these observations during
the spring-summer season.

Table 2. Seasonal distribution of the
observations of Phoenicopterus roseus in
Bulgaria between 1990 and 19.05.2023
(after Ebird, 2023).

Month
Number of

observations

Percent of
total

number of
observations

January 56 8.2
February 55 8.0
March 39 5.7
April 17 2.5
May 21 3.1
June 22 3.2
Jully 22 3.2
August 48 7.1

September 123 18.0
October 122 17.8
November 96 14.0
December 116 17.0

Total 737 107.81
1 The sum of all months of the year

according to Ebird data exceeds 100%. It is likely
that some of the observations span consecutive
days of two consecutive months.

When taking into account the
seasonality of the greater flamingo in
Bulgaria it is necessary to consider the
following: 1) Studies on the distribution,
numbers and residence of the species for
the whole country are lacking; 2) The
species in Bulgaria and on the Balkans in
general occurs year-round (Figs. 1-2),
although the majority of individuals in the
region are wintering. Regardless of the
number of committed observations, the
number of specimens observed has two
distinct peaks - autumn (September) and
winter (December), corresponding to the
periods of the most massive movements
during the autumn migration and
(sometimes) during the winter. About
61.6 % of the observations have been
done in the autumn-winter period (Tables
1-3).
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Fig. 1. Wintering grater flamingos
(Phoenicopterus roseus) and Common
Shelducks (Tadorna tadorna) in the
Atanasovsko Lake near Burgas City,

31.12.2022. Photo: Z. Boev.

Fig. 2. Summering grater flamingos
(Phoenicopterus roseus) in the

Atanasovsko Lake near Burgas City,
20.08.2023. Photo: Zlatozar Z. Boev.

Conclusions
In the last 2-3 decades, the number

of the greater flamingo sightings in
Bulgaria has increased sharply. The
species has been observed in no less than
17 localities, most of which are located
along the Bulgarian Black Sea coast.
76.7 % of the encounters of the species
were reported in the period 1990-2023.

The greater flamingo occurs in
Bulgarian wetlands throughout the year
(Tables 1-3). About 69.2 % of the

observations in Bulgaria have been done
in the autumn-winter period.

Table 3. Comparison of seasonal
distribution of the observations of
Phoenicopterus roseus in Bulgaria
between 1864 and 2023 and data of
Ebird (2022) from 1990 to 2022.

Period

Number
of

obser-
vations

Percentage
of all timed

observations

Percentage of
all

observations
after

Ebird (2022)
Spring
migration

5 7.7 ~8.2

Breeding
season

15 23.1 ~19.1

Autumn
migration

16 24.6 ~35.8

Wintering
season

29 44.6 ~47.2

Untimed (8) - -

The largest number of flamingos
observed at a single observation exceeds
3000 birds. Burgas wetlands
(Atanasovsko Lake, Pomoriysko Lake,
Poda Protected Area) are the most often
visited sites.

Sometimes flocks also visit the
shallows in dams in the interior of the
country.

In the spring of 2023 about 80
flamingos attempted breeding - observed
are nest-building without egg-laying.

Of the 17 established localities of
the species in the country, 2 are located
along the Danube River, 3 – in the
interior of Western Bulgaria, 4 – in the
interior of Southern Bulgaria and 8 – on
the Black Sea Coast (Fig. 3).
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Fig. 3. Distribution of the grater
flamingos (Phoenicopterus roseus) in
Bulgaria: Pchelina Reservoir (1); Sofia
(2); Kumanitsa-Vrazhdebna (3); Persina
Nature Reserve(4); Svishtov (5); Shabla

Lake (6); Nanevska Tuzla (7);
Pomoriysko Lake (8); Atanasovsko Lake
(10); Mandra Lake and Poda Protected

Locality (11); Alepy Marsh and
Chernomorets (12); Fishponds near
Yambol (13); Simeonovgrad (14);

Studen Kladenets Reservoir (15); Arda
River (16); Aytos (17).
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Ursula Island constitute a new 

geographic record for the Philippines.  

To date, all Philippine specimens of 

M. calcarata have been recovered 

from bats of the genus Pteropus, 

indicating that flying foxes are the 

primary hosts of this mite species. 

Additional known hosts of M. 

calcarata include P. hypomelanus 

(Island flying fox, Fig. 4B), P. 

pumilus Miller (Little golden-mantled 

flying fox, Fig. 4A), P. speciosus 

Andersen (Philippine gray flying fox), 

and P. vampyrus (Large flying fox) 

(Delfinado & Baker, 1963; Baker & 

Delfinado, 1964; Cuy, 1979). 
 

 

Fig. 1. Location of Ursula Island in southern Palawan, the Philippines.

 

 

Fig. 2. Slide mount female Meristaspis 

calcarata from Ursula Island (ventrum). 
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Fig. 3. Lateral view of thorax (A) and terminal region of abdomen (B) of male E. 

refulgens. 
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this species. Most specimens from the 

two collections were subsequently 
deposited in the U.S. National Tick 

Collection and bear accession numbers 

047037 and 047042. 
Multi-species co-occurrence of 

parasites on a single host has been 

reported across several vertebrate taxa. 

Ticks are known to co-occur with other 
ectoparasitic arthropods, such as lice 

(Phthiraptera), fleas (Siphonaptera), and 

mites (Caron-Lévesque & Careau 2023; 
Fernández-Muñoz et al., 2023), 

especially on mammals and birds. In 

snakes, this finding has also been 

documented by Kumar (2022), who 
reported unidentified Amblyomma and 

Rhipicephalus ticks on a single specimen 

of Naja naja (Indian cobra). Our account 
of the co-occurrence of A. cordiferum and 

A. helvolum suggests that these tick 

species are ecologically sympatric. 
Additionally, recent reports by Amarga et 

al. (2023a, b) imply that both tick species 

parasitize a broad range of reptiles in 

Taiwan and may therefore be expected to 

occur together on additional hosts.  
Co-occurrence of parasites on a 

particular host group can be attributed to 

several biological and environmental 
factors. For example, polyxenous species, 

such as A. helvolum, are more likely to be 

found in association with reptile tick 

species that have a narrower host range. 
Additionally, host attributes, such as 

habitat preferences, phenology, foraging 

capacity, and age or sex, may determine 
ectoparasite load and co-occurrence 

(Sáez-Ventura et al., 2022). On the other 

hand, parasite species that are 

ecologically sympatric or highly host 
specific may be subject to greater 

competition and consequent negative 

interactions (Kuris & Lafferty, 1994; 
Veitch et al., 2020), leading to the decline 

of less competitive species (Herrmann et 

al., 2013), although tick host specificity 
has long been regarded as a limited 

phenomenon (Hoogstraal & 

Aeschlimann, 1982). 

. 

 

Fig. 1A. Map showing the location of Orchid Island in relation to Taiwan. B. Two 

male Amblyomma helvolum (left) and 10 female Amblyomma cordiferum (right) 

collected from an adult Elaphe carinata on Orchid Island, Taiwan.
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Assoc. Prof. Petar Shurulinkov at the new Bird skin depot. National Museum of 

Natural History, BAS. 21.05.2014. Photo: Z. Boev. 
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