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Abstract. The current study presents the contemporary species composition of the
amphibians and reptiles in the city of Plovdiv. During the current study we identified 6
amphibian species and 9 reptile species plus 1 invasive freshwater turtle species (10 in total). A
clear differentiation of the fauna of the studied cities can be seen on a geographical principle,
however, it seems that not only the geographical location of the cities has an influence on the
qualitative composition of the fauna, but also some specific urban factors. In general, Stara
Zagora, Varna and Ruse are with highest species richness.
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Introduction
As urbanization is spreading rapidly, a basic

challenge for conservation ecology is to
understand how it affects biodiversity. The
complex nature of urban land use can have a
complicated influence on local biodiversity.
Several studies have described the effects of
urbanization on species richness, indicating that
urbanization can affect species richness either
positively or negatively, depending on several
variables. Some of these variables include:
taxonomic group, spatial scale of analysis, and
intensity of urbanization (McKinney, 2008).

The purpose of the current study is to
present the contemporary species composition
of the amphibians and reptiles in the city of
Plovdiv and to compare it with that of other
major Bulgarian cities.
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 In the past few decades there is increasing 
attention to the study of various animal groups 
in cities, namely amphibians and reptiles, which 
are important part of urban biodiversity. A 
better understanding of the ecological 
processes governing the species composition 
and distribution of animals in an urban 
environment is necessary for adequate 
management and conservation (Husté, 2005).

 Materials and Methods
 For the purposes of the present study 
literary data were used and a series of 
observations in more recent years (2020-2022) 
in the city of Plovdiv (South Bulgaria) were 
conducted. Amphibians and reptiles were 
determined visually using the field guide of 
Biserkov et al. (2007). For each species are 
given a valid Latin name after Stojanov et al. 
(2011) and Fauna Europaea (de Jong et al., 
2014). A cluster analysis was performed in 
order to compare the batracho- and 
herpetofauna between cities (Rho similarity 
index, unweighted per-group average), using 
the program “PAST”, version 4.11 (Hammer et 
al., 2001).
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Results and Discussion
During the current study we identified 6

amphibian species and 9 reptile species plus 1 invasive
freshwater turtle species (10 in total), which is 25,00%
from the Bulgarian batrachofauna and 27,78% from
the Bulgarian herpetofauna, respectively (Stojanov et
al., 2011;de Jong et al., 2014).

A comparative cluster analysis (based on the
presence/ absence data) of the batracho- and

herpetofauna of several Bulgarian cities with
those of the city of Plovdiv was conducted. For
Bulgaria, literary sources were used for the
following cities: Sofia (Tsankov et al., 2015),
Varna (Delov et al., 2005), Ruse (Undjian,
2000), Stara Zagora (Georgiev & Georgiev,
2019) and Blagoevgrad (Pulev & Sakelarieva,
2013). The data are presented in Table 1 and
Fig 1 and 2.

Table 1. Species composition of the recorded amphibian and reptile species in the city of
Plovdiv and literary data for the batracho- and herpetofauna of other major Bulgarian cities.

Species
Plovdiv
(Current
study)

Sofia Varna Ruse Stara
Zagora

Blagoev-
grad

AMPHIBIANS
Salam andra salam andra (Linnaeus, 1758) - + - - + +
Lisso trito n v ulg aris (Linnaeus, 1758) - - + + + -
Triturus iv anbure sh i (Arntzen et Wielstra, 2013) - + + + + +
Bom bina bo m b ina (Linnaeus, 1761) - - - - + -
Bom bina v arie g ata (Linnaeus, 1758) - + - - - -
Pe lo bate s f usc us (Laurenti, 1768) - - - + - -
Pe lo bate s syriac us Boettger, 1889 + - - - - -
Bufo buf o (Linnaeus, 1758) + + + - + +
Bufo te s v irid is (Laurenti, 1768) + + + + + +
Hyla arbo re a (Linnaeus, 1758) - - - - - +
Hyla o rie ntalis Bedriaga, 1890 + + + + + -
Pe lo phylax rid ibundus (Pallas, 1771) + + + + + +
Rana dalm atina Fitzinger in Bonaparte, 1838 + + + + + +
Rana tem po raria Linnaeus, 1758 - + + + + -

REPTILES
Emys o rb ic ularis (Linnaeus, 1758) + + + + + +
Trac hem ys sc rip ta (Thunberg &Schoepff, 1792) + + - - + -
Te studo g rae c a Linnaeus, 1758 - - + - + -
Te studo he rm anni Gmelin, 1789 - - + - + +
Medio dac ty lus ko tsc hyi (Steindachner, 1870) + + - - - +
Medio dac ty lus danilie w ski (Strauch, 1887) - + - + + -
Ablepharus kitaibeliiBibronetBorydeSaint-Vincent,1833 - - - - + -
Anguis f rag ilis Linnaeus, 1758 - + + + - -
Pse udo pus apo dus (Pallas, 1775) - - + - - -
Dare v skia p ratic o la (Eversmann, 1834) - - - + - -
Lac e rta ag ilis Linnaeus, 1758 - + + - - -
Lac e rta triline ata Bedriaga, 1886 + - + + + -
Lac e rta v irid is (Laurenti, 1768) + + + + + +
Po darc is e rhard ii (Bedriaga, 1876) - - - - - +
Po darc is m uralis (Laurenti, 1768) + + + + + +
Po darc is tauric us (Pallas, 1814) - - - + + -
Co ro ne lla austriac a Laurenti, 1768 - + - + + -
Do lic ho ph is c asp ius (Gmelin, 1789) + - + + + +
Elaphe sauro m ate s (Pallas, 1814) - - - + + -
Natrix natrix (Linnaeus, 1758) + + + + + +
Natrix te sse llata (Laurenti, 1768) + + + + + +
Platyc e p s najadum (Eichwald, 1831) - - - - - +
Zam enis lo ng issim us (Laurenti, 1768) + + + - + +
Vipe ra amm o dyte s (Linnaeus, 1758) - - + - + +
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The contemporary species composition
of the amphibians and reptiles in the city of
Plovdiv, doesn’t differ significantly from our
previous study (Mollov & Georgiev, 2015) with
the exception of the record of Zamenis
lo ng issimus in the area between Maritsa River and
The Rowing Canal. Also the invasive species
(Trac hemys sc ripta) was once again registered in
the city of Plovdiv with two subspecies - T. s.
sc ripta (individuals were observed on occasion near
the bridge next to the Gerdjika Hotel) and T. s.
e le gans, which was also observed in a spill off
the island of Adata, spills at the 4 km west of
the city and in the Rowing Canal itself
(numerous occasions). At this stage there is no
data for breeding of this species in the area, but
it is a possibility.

The cluster analysis shows similar results
for both classes. For the amphibians (Fig. 1),
the batrachofauna of Blagoevgrad is divided
into an independent cluster with 45% similarity,
followed by another independent cluster of the
batrachofauna of the city of Plovdiv with 47%

similarity. The amphibian fauna of the largest
city - Sofia separates into a third independent
cluster with about 57% similarity, and those of
Varna, Stara Zagora and Ruse separate into a
fourth cluster with about 70% similarity.

For the reptiles (Fig. 2), the herpetofauna
of Ruse separates into a first independent
cluster with about 33% similarity, followed by
that of Stara Zagora with about 36% similarity
and Varna, which forms a third independent
cluster with about 38% similarity. Blagoevgrad,
Sofia and Plovdiv together form a fourth
cluster with about 50% similarity.

In the case of amphibians, a clear
differentiation of the fauna of the studied cities
can be seen on a geographical principle from
the southwest-northeast direction. A similar
trend is observed for the reptiles, but in the
opposite direction - northeast-southwest.
However, it seems that not only the
geographical location of the cities has an
influence on the qualitative composition of the
fauna, but also some specific urban factors.

Fig. 1. Cluster analysis of the species composition of the amphibians in the city of Plovdiv and
other major Bulgarian cities.
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Fig. 2. Cluster analysis of the species composition of the reptiles in the city of Plovdiv and other
major Bulgarian cities.

One of the principles of the Theory of
Island Biogeography states that the number of
species that can occur on an island depends on
its area (MacArthur & Wilson, 1967). If we

Table 2. Area of the studied Bulgarian cities and the number of species of amphibians and
reptiles registered in each city.

City Area, km2 Number of amphibian species Number of reptile species
Blagoevgrad 28.91 7 12
Stara Zagora 85,11 10 17
Plovdiv 102,00 6 10
Ruse 127,12 8 13
Varna 238,00 8 14
Sofia 492,00 9 12

From the results presented in the table, it can
be seen that in both groups of animals, this
principle does not apply. A probable reason for this
is most likely the fact that many other factors play a
role in cities that determine the species richness of
amphibians and reptiles - human population
density (and hence the higher anthropogenic
pressure on amphibians and reptiles), heterogeneity
of suitable habitats (mostly suitable water bodies),

degree of pollution and other specific urban
conditions that are different for each city.

In general, Stara Zagora, Varna and Ruse are
with highest species richness. This is probably due,
on the one hand, to the geographical location of the
cities - close proximity to the Black Sea and the
Danube River (in the case of Varna and Ruse) and
the close proximity of Sarnena Sredna Gora Mts.
(in the case of Stara Zagora). They have a direct

conditionally consider the investigated six 
Bulgarian cities as “islands”, we can 
check whether this principle will apply in 
this case (Table 2).
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effect on the presence of certain species of
amphibians and reptiles, and they have a beneficial
indirect effect, as they determine to a large extent
the regional climatic conditions. On the other hand,
the smaller human population density (compared to
the city of Sofia and the city of Plovdiv), as well as
probably other factors specific to these cities, which
are not the subject of the present study, further
shape the species composition of the batracho- and
herpetofauna.
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