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Abstract:

A first attempt to comprehensively summarise data on the past distribution of all corvids on the territory
of Bulgaria based on their fossil and subfossil finds has been made. The collected data refer to a total of
52 Quaternary localities (natural and of anthropogenic origin), of which 19 are Pleistocene and 33 are
Holocene. The earliest locality of a corvid identified to the species level dates back to 2.4 million years
ago. A total of 12 species (26 taxonomic units) have been identified. Among them, three species and one
subspecies have disappeared from the modern fauna of the country: Pica praepica, Corvus cf. praecorax,
Pyrrhocorax pyrrhocorax and P. graculus vetus. The extinction of P. pyrrhocorax is a modern phenom-
enon of the 20th century. Pyrrhocorax graculus is the only species with confirmed distribution in Bulgaria
throughout all divisions of the Quaternary: from the Gelasian to the Meghalayan Age. The richest fauna of
corvids was established during the Late Pleistocene, when nine species were recorded. In Bulgaria, cor-
vids were widespread throughout the Quaternary. Most of their habitats are established in the mountainous
and semi-mountainous regions of the country.
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Introduction

Recent studies suggest that there are 11 species of the
family Corvidae Leach, 1820 in the modern avifau-
na of Europe: Pyrrhocorax pyrrhocorax (Linnaeus,
1758) (red-billed chough), Pyrrhocorax graculus
(Linnaeus, 1766) (yellow-billed chough), Perisoreus
infaustus (Linnaeus, 1758) (Siberian jay), Cyanopica
cooki Bonaparte, 1850 (Iberian azure-winged mag-
pie), Garrulus glandarius (Linnaeus, 1758) (Eurasian
jay), Pica pica (Linnaeus, 1758) (Eurasian magpie),
Nucifraga caryocatactes (Linnaeus, 1758) (north-
ern nutcracker), Corvus monedula (Linnaeus, 1758)
(Eurasian jackdaw), Corvus frugilegus Linnaeus,
1758) (rook), Corvus corax Linnaeus, 1758) (com-
mon raven) and Corvus corone Linnaeus, 1758) (car-

rion crow) (del Hoyo J. & Collar 2016). According to
del Hoyo (2020), 12 species are distributed in Europe
today, with the addition of Corvus cornix Linnaeus,
1758 (hooded crow). The avifauna of Bulgaria is the
third most diverse in Europe, after that of Spain and
Greece and numbers 421 bird species (Ivanov et al.
2021). The interdisciplinary study of Tuleshkov et
al. (1960) is dedicated to the biology and economic
importance of the five most widespread species of
corvids in Bulgaria. Ivanov (2011) assumes that nine
species of Corvidae are naturally distributed in Bul-
garia: — all of the above-mentioned with the excep-
tion of Perisoreus infaustus, Cyanopica cooki and
Pyrrhocorax pyrrhocorax. The last observation of
Pyrrhocorax pyrrhocorax in the country was 88 years
ago (Scharnke & Wolf 1938).
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Most corvids are omnivorous and large in size
(Van Tyne & Berger 1976). Corvids (family Corvi-
dae Leach, 1820) are the largest representatives of
the entire order of passerine birds (Passeriformes
Linnaeus, 1758) and, as such, their bone remains
are relatively well represented in the studied sites
(Tomek & Bochenski 2000). They are also consid-
ered to be the most intelligent birds. As such, they
have developed remarkable adaptive abilities and
survive in extremely diverse habitats (Zorina &
Salimov 1989). Some species of corvids exhibit a
high tendency to synanthropisation and for this rea-
son their bone remains are often found in ancient
and medieval settlements (Doncev & Iankov 1989;
Boev 1993). In palaecontology, some species, such as
Pyrrhocorax graculus, have been identified as indi-
cator species for the cold snaps during the Quater-
nary in the Mediterranean Region of Europe (Mour-
er-Chauviré 1993).

Over the last two or three decades, more than
20 paleontological and archaeological sites have
been studied Bulgaria, from which over 20,000 fos-
sil and subfossil bird remains have been collected
(Boev 2024). However, so far, studies on the past
distribution of these important birds in natural eco-
systems have not been conducted in Bulgaria. Simi-
lar summaries on corvids have been published in
some countries: Poland, where nine species have
been identified from the Pliocene to the Holocene
(Bochenski 2005), Azerbaijan (Binagady locality)
— three species of Late Pleistocene (Panteleyev &
Burchak-Abramovich 2000), Carpathian Basin (Ne-
ogene — Quaternary) — 16 taxa (Kessler 2020), etc.

The current study aims to present in a general-
ised form the available scattered information about
these birds in Bulgaria, the territory of which oc-
cupies the central part of the Balkan Peninsula and
falls into the sub-Mediterranean region and during
the Pleistocene glaciations has provided refuges for
a number of species retreating their ranges to the
south (Blondel 1997).

Materials and Methods

The presented data are extracted from publications
from the period 1982 — 2024 in Bulgaria, Poland,
Germany, Hungary and the United Kingdom. For
each species/taxon, a complete list of localities in
which it has been found is provided, with an indica-
tion of the source. The age of the deposits is indi-
cated according to the data of the paleontologists/ar-
chaeologists who conducted the study of the relevant
archaeological sites. Some of the deposits are natu-
ral, i.e. they are not of anthropogenic origin and their
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dating is more general (Early or Late Holocene).
Their chronological arrangement is as follows:

Pleistocene: Varshets (2.4 Mya), Slivnitsa (1.85
Mya), Temnata Dupka Cave (1.6 Mya), Kunino (1.2
Mya), Mirizlivka Cave (80 000 BP), Kozarnika
Cave (80 000-16 000 BP), Devetashka Cave (70
000 BP), Bacho Kiro Cave (50 000 — 10 000 BP),
Morovitsa Cave (40 000 BP), Cave No 16 (40 000
— 18 000 BP), Razhishka Cave (15 000 BP), Filipo-
vska Cave-1 (LP), Gornik Cave (LP), Kiliite (LP),
Pisanets (LP), Pisanets-2 (LP), Toplya Cave (LP),
Tsareva Tsarkva Cave (LP) and Karlukovo-4 (LP).

Holocene: Madara (10 000 — 7000 BP), Du-
rankulak (8000 — 6000 BP), Hotnitsa (7000 BP),
Malak Preslavets-1 (6000 BP), Kapitan-Dimitrievo
(6000 BP), Slatina (6000 BP), Kazanlak (6000 —
5000 BP), Pistiros (2400 BP), Yasa-Tepe (8-1 c.
BC), Nicopolis-ad-Istrum (1-6 c. AD), Novae (1-7
c. AD), Zelenigradska Cave (2-4 c. AD), Filipovska
Cave-2 (2-4 ¢. AD), Karanovo (2-6 c. AD), Serdica
(3-19 c. AD), Byala Voda (4-6 c. AD), Shipot (4-6
¢ AD), Dimovo (4-6 c. AD), Pliska (10 c. AD), Ve-
liki Preslav (10 c. AD), Voden (10-14 c. AD), Gle-
dachevo (12 ¢. AD), Vasil Levski (EH), Shirokovo
(EH), Strelkovo (LH), Tabachka (LH), Topchii (LH),
Tyovnata Dupka Cave (LH), Isperih (LH), Karapelit
(LH), Lakatnik (LH), Nisovo (LH) and Popmarti-
nova Cave (LH). Most of the localities are caves (or
rock niches and cavities), inhabited by Paleolithic
humans or cave-occupying owls, mainly Bubo bubo
(Linnaeus, 1758) (Eurasian eagle owl).

The chronostratigraphy follows Cohen et al.
(2013); dates in Mya: Gelasian (GE) 2.588-1.800
(covering parts of the former Late Pliocene — Early
Pleistocene); Calabrian (CA) 1.800-0.774 (Early
Pleistocene); Chibanian (CH) 0.770-0.129 (Middle
Pleistocene); Late Pleistocene (UP) 0.129-0.0117
(Late Pleistocene); Greenlandian (GR) 0.0117-
0.0082 (Early Holocene); Northgrippian (NO)
0.0082-0.0042 (Middle Holocene) and Meghalayan
(ME) 0.0042-0.0001 (Late Holocene).

Abbreviations: AD — Anno Domini; BP — Be-
fore Present; c. — century; EH — Early Holocene; LH
— Late Holocene; LP — Late Pleistocene; Mya — mil-
lion years ago.

Results

The first summary of the distribution of birds in Bul-
garia during the Neogene and Quaternary was pro-
vided by Boev (1999). It contains data up to 1997
for 25 taxonomic units of corvid species. Over the
past 28 years, many new localities have been studied
in Bulgaria, in which all the extant corvid species
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have been found but in addition to them, a new spe-
cies of magpie (Pica praepica Boev, 2021) from the
Early Pleistocene (Middle Villafrancian, 2.4 Mya)
was also identified (Boev 2021). Since 1997, corvids
have been recorded in several new paleontological
and archaeological sites, expanding the geographi-
cal and chronological distribution of the species.

Systematic list

(1) Pyrrhocorax pyrrhocorax — GE, UP, GR: Varshets,
Devetashka Cave, Filipovska Cave-1, Kunino,
Razhishka Cave (Boev 1999, 2000, 2023); Ba-
cho Kiro Cave (Bochenski 1982).

(2) Pyrrhocorax graculus — GE, CA, CH, UP, GR,
NO, ME: Cave No 16, Devetashka Cave, Fili-
povska Cave-1, Filipovska Cave-2, Kozarnika
Cave, Lakatnik, Madara, Nicopolis-ad-Istrum,
Razhishka Cave, Temnata Dupka Cave (Boev
1994); Morovitsa Cave (Boev 1992); Topchii,
Varshets, Zelenigradska Cave (Boev 1999,
2023); Bacho Kiro Cave (Bochenski 1982);
Karlukovo-4 (Mlikovsky 1997); Nicopolis-ad-
Istrum (Boev & Beech 2007); Madara, Shiro-
kovo, Pisanets-2 (Mitev 2016) .

(3) Pyrrhocorax graculus vetus Kretzoi, 1962 — UP:
Devetashka Cave (Boev 1999).

(4) Pyrrhocorax graculus/pyrrhocorax — UP: De-
vetashka Cave, Filipovska Cave-1, Razhishka
Cave, Varshets (Boev 1999).

(5) Pyrrhocorax graculus/Corvus monedula — UP:
Devetashka Cave, Kozarnika Cave, Razhishka
Cave (Boev 1999).

(6) Pyrrhocorax sp. — 2 — GE: Varshets (Boev 1999).

(7) Pyrrhocorax sp.— 1 — GE: Slivnitsa (Boev 1999).

(8) Garrulus glandarius — UP, GR, ME: Cave No 16,
Devetashka Cave, Filipovska Cave-1, Kozarnika
Cave, Nicopolis-ad-Istrum (Boev 1999, 2023);
Kiliite (Boev et al. 2024b); Madara, Shirokovo,
Pisanets, Isperih, Popmartinova Cave, Strel-
kovo, Karapelit (Mitev 2016).

(9) Pica pica— CA, UP, GR, NO, ME: Cave No 16,
Devetashka Cave, Filipovska Cave-1, Madara,
Mirizlivka Cave, Nicopolis-ad-Istrum, Temnata
Dupka Cave, Topchii, Veliki Preslav, Voden
(Boev 1999, 2023); Kiliite (Boev et al. 2024b);
Hotnitsa (Boev 2009a); Nicopolis-ad-Istrum
(Boev & Beech 2007); Topchii, Madara, Shiro-
kovo, Nisovo, Isperih, Karapelit (Mitev 2016).

(10) Pica sp. n. — GE: Varshets (Boev 1999). Sub-
sequently, these materials were assigned to the
new species Pica praepica Boev 2021 (Boev,
2021).

(11) Pica praepica Boev, 2021 — GE: (Boev, 2021).

(12) Pica/Garrulus — GR: Shirokovo (Mitev 2016).

(13) Nucifraga caryocatactes — CA, UP, ME: De-
vetashka Cave, Nicopolis-ad-Istrum, Temnata
Dupka Cave (Boev 1999); Nicopolis-ad-Istrum
(Boev & Beech 2007).

(14) Nucifraga sp. Brisson, 1760 — GE, ME: Varshets
(Boev 1999).

(15) Corvus monedula — GE, CA, UP, GR, NO, ME:
Cave No 16, Devetashka Cave, Filipovska Cave-
1, Kozarnika Cave, Kozarska Cave, Lakatnik,
Madara, Nicopolis-ad-Istrum, Razhishka Cave,
Temnata Dupka Cave, Topchii, Toplya Cave,
Tsareva Tsarkva Cave, Zelenigradska Cave
(Boev 1999, 2007, 2023); Gornik Cave (Boev
2012); Kiliite (Boev et al. 2024b); Serdica
(Boev 2016); Bacho Kiro Cave (Bochenski
1982); Nicopolis-ad-Istrum (Boev & Beech
2007); Topchii, Madara, Shirokovo, Nisovo,
Pisanets-2, Tabachka, Isperih, Popmartinova
Cave, Strelkovo, Vasil Levski (Mitev 2016).

(16) Corvus monedula/Pyrrhocorax graculus — UP:
Kiliite (Boev et al., 2024b).

(17) Corvus sp. ex gr. monedula — GE: Slivnitsa
(Boev 1999).

(18) Corvus frugilegus — UP, GR, NO, ME: Cave No
16, Devetashka Cave, Gledachevo, Malak Pre-
slavets-1, Nicopolis-ad-Istrum, Topchii (Boev
1999, 2001, 2023); Kapitan-Dimitrievo (Boev
2017a); Dimovo (Boev et al. 2024a); Gornik
Cave (Boev 2012); Novae (Schramm 1975;
Walushevska-Bubien & Krupska 1983); Top-
chii, Shirokovo, Nisovo, Pisanets, Pisanets-2,
Isperih, Popmartinova Cave, Karapelit (Mitev
2016).

(19) Corvus cornix — UP, NO, ME: Novae (Walush-
evska-Bubien & Krupska 1983); Slatina (Boev
2009b); Serdica (Boev 2017b); Shipot (Boev
2022a); Pistiros (Boev & Stallibrass 2020);
Pliska (Boev 2022b); Yasa-Tepe (Ribarov &
Boev 1990); Veliki Preslav (Boev & Iliev 1991).

(20) Corvus frugilegus/corone: Devetashka Cave,
Kozarnika Cave, Razhishka Cave, Tyovnata
Dupka Cave (Boev 1999).

(21) Corvus corax: UP, ME: Bacho Kiro Cave (Bo-
chenski 1982); Byala Voda, Cave No 16, De-
vetashka Cave, Karanovo, Pliska (Boev 1996,
1999, 2023);

(22) Corvus cf. praecorax Deperet (1892) — GE:
Slivnitsa (Boev 1999).

(23) Corvus corone: Devetashka Cave, Kazanlak,
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Nicopolis-ad-Istrum, Topchii, Veliki Preslav
(Boev 1999); Nicopolis-ad-Istrum (Boev &
Beech 2007); Topchii, Shirokovo, Nisovo, Is-
perih, Vasil Levski (Mitev 2016).

(24) Corvus corone sardonius Kleinschmidt, 1903:
Durankulak (Manhart 1998).

(25) Corvus sp.— GE, GR, ME: Durankulak (Manhart,
1998); Varshets, Slivnitsa, Devetashka Cave,
Filipovska Cave-1, Kozarnika Cave, Razhishka
cave, Temnata Dupka Cave, Nicopolis-ad-
Istrum, Topchii (Boev 1999; Mitev 2016).

(26) Corvidae gen. sp. — GE, CA, UP, GR, NO, ME:
Varshets, Slivnitsa, Cave No 16, Devetashka
Cave, Filipovska Cave-1, Kozarnika Cave,
Lakatnik, Madara, Morovitsa Cave, Nicopolis-
ad-Istrum, Razhishka Cave, Slivnitsa, Temnata
Dupka Cave, Topchii, Varshets, Zelenigradska
Cave (Boev 1999).

Discussion

The data show that modern species of corvids have
been distributed on the Balkan Peninsula at least
since the beginning of the Pleistocene. Among
them, there were taxa that did not survive to the
present day. There were also some species, such
as Pyrrhocorax pyrrhocorax, that have recently
disappeared from the territory of Bulgaria (Ivanov
2011).

Comparing the past (Quaternary — Pleistocene
and Holocene) distribution of the two species of genus
Pyrrhocorax, which are widespread on the Balkans
and breed in the highest mountainous regions, shows
some interesting phenomena. During the Pleistocene,
Pyrrhocorax graculus was distributed mainly in the
foothill and low-mountain regions (Fig. 1). During
the Holocene, the species seems to have descended
into the hilly and plain regions of the country. How-
ever, we consider this to be a result of the selective
study of the localities. The Holocene studied sites
are mainly archaeological and are settlements from
the Neolithic, Chalcolithic, Bronze and Iron Ages.
All these settlements have been located in the plains,
which distorts the results. It would be expected that
after the end of the Pleistocene, the species would
gradually occupy the higher mountainous parts. In
fact, this is exactly what we observe today (Fig.2),
when the Pyrrhocorax graculus is concentrated only
in a few high-mountainous regions of the country.

It turns out that Pyrrhocorax pyrrhocorax has
also been distributed in Bulgaria since the beginning
of the Pleistocene (Boev Z. 1999). Two of these lo-
calities are mountainous but most (another four) are
in low mountainous regions. The species was dis-
tributed in the country until the first third of the 20th
century, after which it disappeared and has not been
observed for the last 88 years.

The Pleistocene subspecies of Pyrrhocorax
graculus vetus, the Early Pleistocene Pica praepica

-
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Fig. 1. Quaternary distribution of Pyrrhocorax graculus in Bulgaria: Pleistocene (1-11), black dots: Varshets (1), Tem-
nata Dupka Cave (2), Kozarnika Cave (3), Devetashka Cave (4), Bacho Kiro Cave (5), Morovitsa Cave (6), Cave No
16 (7), Razhishka Cave (8), Filipovska Cave-1 (9), Pisanets-2 (10), Karlukovo-4 (11); Holocene (12-18), yellow dots:
Madara (12), Nicopolis-ad-Istrum (13), Zelenigradska Cave (14), Filipovska Cave-2 (15), Shirokovo (16), Topchii

(17), Lakatnik (18).
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Fig. 3. Quaternary distribution of Pyrrhocorax pyrrhocorax in Bulgaria: Varshets (1), Kunino (2), Devetashka Cave
(3), Bacho Kiro Cave (4), Razhishka Cave (5), Filipovska Cave-1 (6).

and Corvus cf. praecorax have also disappeared
from the country’s fauna. Pica praepica is the old-
est known species of magpie in this genus (Boev,
2021). C. cf. praecorax was identified based on a
single bone fragment, which was assigned to this
species due to some obvious morphological discrep-
ancies with the modern Corvus corax. As noted by
Stewart (1999: 233), this species was described “as
being a quarter smaller than the modern C. corax
and possessing a few unimportant osteologically
distinct features”. The specimen from Slivnitsa is
also smaller than the modern C. corax (Boev 1999).

According to Harrison (1982), Pyrrhocorax
pyrrhocorax occurs on steep cliffs and crags near
open grasslands, as well as on hilly cliffs, rocky
valleys with rocky outcrops and in the upper parts
of mountains above the tree line. According to the
same author, Pyrrhocorax graculus also inhabits
steep rocky slopes bordering open grasslands and in
high mountain areas is found up to the snow line.
Both species descend to the lower parts of the moun-
tains in winter. We do not have data on the seasonal-
ity of deposition of finds from both species but the
available information on the localities (Figs. 1, 3) is
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Table 1. Chronostratigraphic distribution of corvid birds in Bulgaria.

1 = =
= = = e = = s
s g = R 5= e =
= [ = 2 g g -E E
Taxa S i 2 | &8 = & |
= = = o © 5 = 50
U ] = - 51 = -5y
Q &) < = 5 =
Pyrrhocorax pyrrhocorax + + +
Pyrrhocorax graculus + + + + + +
Pyrrhocorax graculus vetus +
Garrulus glandarius + + +
Pica praepica +
Pica pica + + + + +
Nucifraga caryocatactes + + +
Corvus monedula + + + + + +
Corvus frugilegus + + + +
Corvus cornix + + +
Corvus corone sardonius +
Corvus cf. praecorax +
Corvus corax + +

Fig. 4. Recent distribution of Pyrrhocorax pyrrhocorax in the Balkan Peninsula (after Hagemeijer & Blair 1997, modified).

consistent with the biotopic preferences of both spe-
cies outlined by Harrison (1982).

The summarised chronostratigraphic distribu-
tion of corvids in Bulgaria during the Quaternary is
presented in Table 1. The richest species composi-
tion was found in the Upper Pleistocene, followed
by the Meghalayan and the poorest (only one spe-
cies — Pyrrhocorax graculus) — in the Chibanian.
The same species is the only one whose distribution
in Bulgaria has been proven for all divisions of the
Quaternary.
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Of the modern corvids in Bulgaria, three spe-
cies are considered glacial relicts: Pyrrhocorax pyr-
rhocorax, P. graculus and Nucifraga caryocatactes.
Their distribution today (Figs. 2, 4) is limited to the
high parts of the mountains (Iankov 2007).

One of the taxa reported in the country (Corvus
corone sardonius) is now synonymised and included
in C. ¢. sharpii Oates, 1889 (Dickinson & Christidis
2014).

Pyrrhocorax graculus is the only species of
corvid birds included in the Bulgarian Red Book
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(Stoyanov 2011). Although categorised as “Vulner-
able”, P. graculus still inhabits the alpine parts of
several mountains in Bulgaria: Central and Western
Stara Planina, Rila, Pirin and Osogovo Mts. (Petrov
& Stoynov 2007; Stoyanov 2011).

Conclusion

In total, corvids were found in 52 localities (19
Pleistocene and 33 Holocene) in Bulgaria. The larg-
est number of taxonomic units was found in De-
vetashka Cave (15), Nikopolis ad Istrum (14) and
Filipovska Cave, Razhishka Cave, Kozarnika Cave
and Madara (eight each). The first three have Late
Pleistocene deposits. In Varshets and Shirokovo,
seven taxa were found, while in Slivnitsa and Tem-
nata Dupka — six each.

The earliest record of a corvid species in Bul-
garia came from Varshets of 2.4 Mya, followed by
Slivnitsa (1.85 Mya), Temnata Dupka Cave (1.6
Mya) and Kunino (1.2 Mya).

Twelve species and two subspecies have been
identified. Three species and one subspecies of cor-
vids have disappeared from the country’s modern
avifauna: Pica praepica, Corvus cf. praecorax,
Pyrrhocorax pyrrhocorax and P. graculus vetus. Of
these extinctions, only the disappearance of Pyr-
rhocorax pyrrhocorax occurred in sub-recent times.
All other taxa are fossil. It would be speculative to
determine a specific period of their extinction but it
most likely occurred towards the end of the Pleis-
tocene, since most of their localities in other coun-
tries in Europe are dated to the Late Pleistocene. In
general, corvids were widespread throughout the
Quaternary in Bulgaria. Most of their localities are
known from the mountainous and semi-mountain-
ous regions of the country.
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