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Abstract
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 The publication represents the first complete overview of the established in the area of the Bulgarian Black Sea coast spe-
cies from the Carabidae family. Full checklist of the all 465 species is given. Species of ground beetles are characterized and 
classified by their zoogeographical belonging, degree of endemism, habitat preferences, and life form they refer to Carabid’s 
subsuming to the subdivisions Northern or Southern Black Sea coast is pointed.
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Introduction

Combination of various environmental factors con-
tributed to the definition of the Black Sea coast as a de-
tached zoogeographical region (Gruev and Kuzmanov, 
1994) and in terms of wildlife, it could be claimed that 
ground beetles are convenient and expedient group for 
monitoring and bioindication researches (Desender and 
Baert, 1995; Luff, 1996; Cranston and Trueman, 1997; 
Pearsall, 2007).

Studies on the carabid fauna of the Bulgarian Black 
Sea coast began at the end of the 19th century and con-
tinued until our days. This period might be divided into 
three main stages depending on the significance, vol-
ume and nature of the scientific researches. Preliminary 
information had mainly descriptive faunistic nature and 
included the period up to 1930. The first summarized 
data for the group of ground beetles was discovered in 
the detailed catalogue of Apfelbeck (1904), where as 

occurring in the area of the Bulgarian Black Sea coast 
98 species were described, and for 5 more it was consid-
ered that they would probably be found there. Data for 
the species of the researched zoogeographical region 
was found also in the revision of Rambousek (1912). 

The second period of studies included the time until 
around 1950 and was characterized by more intensive 
and detailed faunistic researches. Data from this period 
had mostly faunistic nature and related primarily to the 
region of the Northern Black Sea coast (Kantardzhieva, 
1928; Buresh and Kantardzhieva, 1928; Müller, 1929; 
Panin, 1941; Drensky, 1942;). Some biocoenotic studies 
on the coastal arthropods were carried out by Caspers 
(1951). Hallobiont carabid fauna of the Black Sea coast 
was examined by Lutshnik (1934) and Karnoschitzky 
(1950; 1954).

	 The third period in the studies of the group of 
Carbidae continues until our days. It is associated with 
summarizing and analyzing of the collected informa-



The Ground Beetles (Coleoptera: Carabidae) of the Bulgarian Black Sea Coast	 371

tion and with supplementation of the faunistic gaps. 
Muche (1963; 1965) made an investigation of the cara-
bid fauna of the Southern Bulgarian Black Sea coast, 
and Palm (1966) published results from his coleoptero-
logic expedition along the Black Sea coast of Bulgaria. 
During this period, the foundations of the expanded 
ecological studies were laid. Their main objectives are 
an inventory of the groupings of ground beetles, and 
determination of the main significant gradients of the 
environment, towards their guilds and ensembles are 
allocated. Generalized faunistic data was brought in 
the catalogue of Hieke and Wrase (1988). According 
to the authors in the area of study occurred 373 species 
(from 628 species for whole Bulgaria). Guéorguiev and 
Guéorguiev (1995) made a complete inventory of the 
Bulgarian carabid fauna. Totally, for Bulgaria they de-
scribed 754 species, of which over 400 were encoun-
tered in the area of the Black Sea coast of Bulgaria. 
Kodzhabashev and Penev (1998; 2006) and Popov and 
Krusteva (1999) also made researches in the area. At the 
end of the 20th century, Kryzhanovskij (unpublished 
data) made detailed systematic tables with descriptions 
of the Bulgarian representatives of the family Carabi-
dae, but unfortunately, his work at this point remains 
unpublished.

The aims of the present publication are to summarize 
the data about the carabid fauna in the zoogeographical 
region of the Bulgarian Black Sea coast, and to classify 
the species according to their zoogeographical belong-
ing, life form and habitat preferendum. The systematic 
list follows Kryzhanovskij et al. (1995). 

Material and Methods

An overview of the literary data about species com-
position of the carabid fauna in zoogeographical region 
of the Bulgarian Black Sea coast was made. Ground 
beetle species were presented in tabular form as Appen-
dix. Information was given about the zoogeographical 
belonging, life form, habitat preference, and literary 
sources, giving information about the presence of the 
species in the area. Presence in subdivisions of North-
ern and Southern Black Sea coast was pointed. Degree 
of endemism was shown about the species with restrict-
ed distribution.

According to their zoogeographical belonging, spe-
cies were separated in zoogeographical categories and 
faunal types (Vigna Taglianti, 1995; Casale, Vigna Ta-
glianti, 1999; Vigna Taglianti et al., 1999). In order to 
obtain more informative and adequate results, some 
changes in the classification were made (Kodzhaba-
shev and Penev, 2006).

Categorization of the species in respect of their 
life forms was made according to the classification of 
Sharova (1981).

For all carabids most favourable and typical habitats 
were pointed and species were divided into groups ac-
cording to their habitat preferences.

Results and Discussion

Species diversity and taxonomic structure
On the basis of the collected literary data, for the 

area of the Bulgarian Black Sea coast 465 species of 
ground beetles were established (see Appendix). They 
belonged to 95 genera and 33 tribes. That represented 
respectively 62% of the species, 82% of the genera 
and 89% of the tribes of ground beetles occurring in 
Bulgaria (Guéorguiev and Guéorguiev, 1995).

There was some divergence between the data about 
the number of species found in the initial investigation 
of the carabid fauna of the area (Teofilova et al., 2011) 
and presented here, which was due to some adjustments 
in the taxonomical list. It was imposed the exclusion of 
Ditomus tricuspidatus, since the specimens pointed as 
its representatives (Guéorguiev and Guéorguiev, 1995, 
p. 208) in fact proved to be incorrectly determined 
and belonged to D. calydonius (Guéorguiev and Lobo, 
2006). In addition, it was imposed the inclusion of four 
additional species to the applications list, since their 
presence in the area was established later.

Taxonomic structure (Figure 1) showed the high-
est participation of the representatives of the tribes 
Harpalini (134 species) and Bembidiini (54 species). 
Relatively high was the speces richness of the tribes 
Amarini and Lebiini (32 species each), Pterostichini 
(29 species), Platynini (21 species), Carabini (20 spe-
cies), Dyschiriini (17 species), Brachinini (15 species), 
Sphodrini (14 species), Callistini (13 species), Pogoni-
ni (12 species) and Cicindelini (11 species). The total 
species richness of all those 13 tribes encompassed 404 
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species, which represented the majority of the coastal 
fauna (87%).

Similar results were obtained by Popov and Krust-
eva (1999) and Kodzhabashev and Penev (2006), who 
found a markedly increased species richness of the 
tribe Harpalini; according to them, the higher richness 
of Harpalini is due to the prevalence of open habitats.

Zoogeographical peculiarities
Of the 465 species, 224 occurred in the two subre-

gions of the Black Sea coast zoogeographical region – 
Northern and Southern. There were, however, species, 
which were typical for one or another sub region. That 
demonstrated the reasonable subdivision of the coast at 
Cape Emine. For the subregion of Northern Black Sea 
coast 42 (+ 3, see lower) species were characteristic, 
and in the subregion of Southern Black Sea coast 144 
(+ 31, see lower) species were found. In the subregion 
of the Southern Black Sea coast was met the Bulgarian 
endemic Pterostichus (Pterostichus) merkli.

Peculiarity was that 55 species, known from the ter-
ritory of Bulgaria, were not established anywhere else 
except in the area of the coast. Of these, 3 species oc-
curred only in the Northern, 31 – only in the Southern 
Black Sea coast, and 21 were found in both subregions 
and in no other zoogeographical region in Bulgaria 
(Figure 2).

The carabid species belonged to 27 zoogeographi-
cal categories or chorotypes, grouped in 4 major “fau-
nal types”, consisting of species of presumably similar 
geographical origin.

The Northern Holarctic and Euro-Siberian fau-
nal type consisted of 103 species (22%), distributed 
mainly in the northern regions of the Holarctic, mostly 
in Europe and Siberia. The European faunal type was 
characteristic for species connected to the middle and 
southern part of Europe. It included 84 species (18%). 
The third faunal type (Euro-Asiatic) consisted of 132 
species or 28% of the total. The Euro-Asiatic species 
ranges lie between the Euro-Siberian and Mediterra-
nean zones. The fourth, and probably most complicated 
faunal type was the Mediterranean (s. lato), consisting 
of 146 species, or 32%, distributed in the so-called re-
gion of the “Ancient Mediterraneum” (Popov, 1927; 
Kryzhanovskij, 1965).

Zoogeographical belonging of the species showed 
a predominance of the Mediterranean faunal type, fol-
lowed by the Northern Holarctic and Euro-Siberian, 
European and Euroasiatic faunal types (Figure 3). 

Highest was the presence of Balkan-Neareastern (55 
species), European-Neareastern (47 species), Palearctic 
(32 species), European-Centralasian (31 species) and 
Eurosiberian (30 species) and Euroasiatic complexes 
(29 species). They represented 48% of all taxa. 

Twelve endemic species were found – 11 Balkan 
and one Bulgarian endemic.
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Fig. 1. Taxonomic structure of the ground beetle 
fauna of the Bulgarian Black Sea coast
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Fig. 3. Zoogeographical structure of the ground 
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Fig. 4. Life form structure of the ground beetle fauna 
of the Bulgarian Black Sea coast

Life forms

The 465 ground beetle species established for the 
Black Sea coast related to the three classes of life forms, 
proposed by Sharova (1981).

Representatives of the class Zoophagous predomi-
nated – 298 species (64.1% of all species). Most of the 
zoophages belonged to the subclass Stratobios (216 
species; 46.5% of all), followed by Epigeobios (37 
species; 8%), Geobios (28 species; 6%), Phytobios 
(15 species; 3.2%) and Psammocolimbets (2 species; 
0.4%). Mixophytophagous were 166 species (35.7% 

of all species). They included three subclasses, namely 
95 species (20.4%) of Geohortobionts, 37 species (8%) 
of Stratohortobionts and 34 species (7.3%) of Stratobi-
onts. Symphylous-myrmecophilous was only Paussus 
turcicus (0.2%) (Figure 4).

Most numerous were surface & litter-dwelling 
stratobionts from class Zoophagous, series crevice-
dwelling species (106 species; 23% of all taxa) and har-
paloid geohortobionts from class Mixophytophagous 
(67 species; 14%). 

Similar patterns in the distribution of species in life 
forms were found in study of the carabid fauna of South 
Dobrudzha (Kodzhabashev and Penev, 2006).

Habitat preference

There were four main types of habitat preference 
groups (Thiele, 1977) – inhabitants of open biotopes, 
forest species, extra- and intrazonal (psammobionts, 
halobionts, bothrobionts, and riparian) species, and eu-
rytopic species. There were plenty of varieties between 
those groups, due to the possibilities of some species to 
inhabit more than one habitat. Therefore, ground bee-
tles were separated to three major groups: stenotopic 
(living in very restricted environmental conditions), 
oligo- and polytopic (inhabitants of several habitats), 
and eurytopic species (Figure 5).
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Most of the species (244 species; 53%) were from 
the first category and preferred a concrete habitat con-
ditions. The second group included 201 species (43%). 
Eurytotic were 20 species (4%). Predominance of 
stenotopic species showed once again the urgent need 
to extend the protection of several natural and semi-
natural habitats as reference biotopes and “islands” of 
preservation of the biodiversity. Such habitats include 
coastal and riverside biotopes, swamps, floodlands, 
mesophilous and xerophilous forests, steppe or steppe-
like grasslands.

An important group of habitats was formed by the 
great variety of seashore, river, swamp and lake banks. 
Of special conservation value were the salinized habi-
tats along the coasts, where a remarkable number of 
halobionts exist, mostly of the tribes Pogonini, Dys-
chiriini and Bembidiini.

Conclusions
Long-term studies of Bulgarian and foreign re-

searchers in the area of the Bulgarian Black Sea coast 
had provided enough comprehensive database in re-
spect of the species diversity, including that of the rep-
resentatives of the family Carabidae. The present paper 
summarized for the first time the data about the Bulgar-
ian coastal ground beetles. At this point 465 species of 
ground beetles have been established, which included 
more than a half of the species, known from the territo-
ry of Bulgaria. This warranted that the Caradidae fauna 
in the researched area could be defined as very rich, 
which was probably due to the favorable combination 
of environmental conditions. Future researches would 
forward further clarity in that respect. Established 
taxonomic structure demonstrated the wide variety of 
carabid beetles from the Black Sea coast of Bulgaria 
and reflected the wealth of available habitats. Zoogeo-
graphical structure of the family was proved complex 
and included four main faunal types, of which Medi-
terranean predominated. Great diversity of Carabidae 
life forms was established. Despite the long history of 
human-mediated landscape transformation, the region 
of the Bulgarian Black Sea coast was found to possess 
a rich, original and diverse ground beetle fauna, which 
reinforces the need to extend the network of protected 
areas so that they will cover all main natural habitats of 
the region.
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Explanations to the Appendix
Column № 1. Consecutive number.

Column № 2. List of the species recorded from the Bulgarian Black Sea coast.

Column № 3. Zoogeographical categories and faunal types:
I. Northern Holarctic and Euro-Siberian faunal type:
OLA - Holarctic; PAL - Palearctic; W-PAL - Western Palearctic; E-SI - Eurosiberian; E-WSI - Euro-Westsiberian.
II. European faunal type:
EUR - European; E-PAS - European-Neareastern; CE-PAS - Central European and Neareastern; CEE-PA - Central 
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and Eastern European and Neareastern; C-EE - Central and Eastern European; CEUR - Central European; BAL-K 
- Balkan-Carpathian.
III. Euroasiatic faunal type:
E-AS - Euroasiatic steppe complex; E-CAS - European and Central Asian; B-CAS - Balkan and Central Asian; 
B-PAS - Balkan-Neareastern (+ Balkan-Anatolian).
IV. Mediterranean (s. lato) faunal type (species of the Ancient Mediterraneum):
E-CA-M - European-Centralasian-Mediterranean; E-PA-M - European-Neareastern-Mediterranean; CA-
MED - Mediterranean-Centralasian; MED-PAS - Mediterranean-Neareastern; MED - Mediterranean; E-MED 
- Eastmediterranean; P-SMED - Pontic-Submediterranean; PON - Pontic; SE - South European; NMED - 
Northmediterranean; NM-CAS - Northmediterranean-Centralasian; BAL - Balkan; BgE - Bulgarian endemic.

Column № 4. Explanation to the indexes of the life forms:
The first figure in the index shows the class of life form, the second – the subclass, the third – the life form group. 
In brackets after the subclass the series is shown, when it exists.
Life form class 1. Zoophagous.
Life form subclass: 1.1 - Phytobios; 1.2 - Epigeobios; 1.3 - Stratobios; 1.4 - Geobios; 1.5 - Psammocolimbets.
Life form groups: 1.1.1 - dendrobionts; 1.1.2 - stem-dwelling hortobionts; 1.1.3 - leaf-dwelling dendrohortobionts; 
1.2.1 - small walking epigeobionts; 1.2.2 - large walking epigeobionts; 1.2.2(1) - large walking dendroepigeobionts; 
1.2.3 - running epigeobionts; 1.2.4 - flying epigeobionts; 1.3(1) - series crevice-dwelling stratobionts; 1.3(1).1 - 
surface & litter-dwelling; 1.3(1).2 - litter-dwelling; 1.3(1).3 - litter & crevice-dwelling; 1.3(1).4 - endogeobionts; 
1.3(1).5 - litter & bark-dwelling; 1.3(1).6 - bothrobionts; 1.3(1).7 - troglobionts; 1.3(2) - series digging stratobionts; 
1.3(2).1 - litter & soil-dwelling; 1.3(2).2 - litter & crevice-dwelling; 1.3(2).3 - bothrobionts; 1.3(2).4 - troglobionts; 
1.4.1 - running & digging geobionts; 1.4.2(1) - small digging geobionts; 1.4.2(1) - large digging geobionts 1.5.1 - 
shore psammobionts.
Life form class 2. Mixophytophagous.
Life form subclass: 2.1 - Stratobios; 2.2 - Stratohortobios; 2.3 - Geohortobios.
Life form groups: 2.1.1 - crevice-dwelling stratobionts; 2.2.1 - stratohortobionts; 2.3.1 - harpaloid geohortobionts; 
2.3.1(1) - crevice-dwelling harpaloid geohortobionts; 2.3.2 - zabroid geohortobionts; 2.3.3 - dytomeoid 
geohortobionts.
Life form class 3. Symphylous-myrmecophilous.

Column № 5 - 7. Occurrence of the ground beetles in the region:
BSN - Northern Black Sea coast; BSS - Southern Black Sea coast; BS only - for the territory of Bulgaria the species 
inhabits only in the Black Sea coast zoogeographical region.

Column № 8. Habitat preferences of the species in the region of the coast:
swa - swamps; marsh - marshlands; banks - river’s and lake’s banks; comp - compost; hummead - humid meadows, 
meadow - mesophilous meadows; drmead - dry meadows; xerofor - xerothermic forests; mesofor - mesophilous 
forests; swamfor - swamp forests; halob - halobiontic; steppe - steppes or semisteppes; agro - arable lands; bothro 
- bothrobionts; psamob - psammobionts; eury - eurybionts.

Column № 9: Abbreviations of the publications containing records on ground beetles from the region:
Apf. - Apfelbeck (1904); Müll. - Müller (1929); Pan. - Panin (1941); Šus. - Šustek (1975); H.-W. – Hieke and Wrase 
(1988); P.-K. - Popov and Krusteva (1999); G.- G. - Guéorguiev and Guéorguiev (1995); Kr. – Kryzhanovskij 
(unpublished data).
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